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A. B. Go. 
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A. Adams Reilly. 

Joint-author of Life and Letters of J. IJ, Lorhes. 


Tisserand, Fran90is. 


Auguste Boudinhon, I ).!)., D.f.L. i 

Professor of Canon l.aw at the Catholic University of Paris. Honoraiy Canon of | Syllabus. 

Paris. Uditor ol the Canon iste contemporain. I 

Alfred Bradley Gough, M.A., Ph.D. i 

Sometime Casberd Scholar of St Jolm's College, Oxford, linglish Lector 411 the | Swabian League. 
University of Kiel, 1896-1905. I 


Arthur ( ayley, LL.D., U.R.S. 

See the biographical article : Caylky, Akihuk. 


[ Surface (/;; part). 


Alfred Chapman, M.Inst.('.K. /Sugar: Sugar Manufacture {in 

Designer and Constructor of Sugar Machinery. I part). 

Alhert Curtis Clark, M.A. ' • ( 

Fc'llovv and Tutor of Oueeii’s College, Oxford, and University Reader in Latin, j Theocrltus. 

Lditor of Cicero's Speeches (Clarendon ITess). [ 


Albert C'harles Lewis (ioTTHii.F Guenther, M.A., M.D., Pii.D., F.R.S. ( 

Keeper of the Zoological Department, British Museum, 1875 1895. (iold Medallist, j Swordfish. 

Royal Society, 1878. Author of Catalogues of Colubrine Snakes, hatrathia, Salientia, j 
and Fishes in the British Museum ; &c. I 

Rev. Arthur Cttshman McGikfkrt, M.A., Ph. 1 )., D.D. ( 

Professor of Church History, Union 'rheological Seminary, New York. Author of J Theodoret ( /';/ part). 
History of Christianity in the Apostolic Age ; &c. Editor of the Historia Fcclesia j \ r r 

of Eusebius. '- 


Alfred Denis Godley, M.A. > [ 

Fellow and Kutor of Magdalen College, Oxford, and Public Orator in the University, i TacitUS {in part). 
Author ol Socrates and Athenian Society ; i^c. Editor of editions of Tacitus. I 

Albert Frederick Pollard, M.A., F.R.Hisr.S. 

Professor of English History in the University ol London. Fellow of All Souls TaylOr, Rowland • 
Gdlege, Oxford. Assistant-editor of the Dictionary of National Biography, 1893-' 'Pgt-gi * * 

igoi. Lothian Prizeman, Oxford, 1892 ; Arnold Prizeman, 1898. Author of 
England under the Protector .Somerset ; Henry VJII. ; Life of Thomas Cranmer ; iSc. . 

Major Arthur George Frederick Griffiths (d. 1908). ( 

H.M. Inspector of Prisons, 1878-1896. Author of The Chronicles of Newgate , \ Tlcket-Of-Lcave. 
Secrets of the Prison House ; Ac. I 


Adolf Harnack, D.Ph. 

See the biographical article : Harnack, .Xdoi.k. 


Arthur Hervey. 

Formerly Musical Critic to the Morning Post and to Vanity Fair, 
of French Music ; French Music in the Nineteenth Century. 


( Tortulllan (/;/ part ) , 
Theodore of Mdpsuestia ; 
Theodoret {in part). 

Author of Masters f Thomas, Charles. 


Sir a. Houtum-Schindler, C.l.E. 

•General in the Persian ^Army. Author of Eastern Persian Irak. 

Rev. Archibald Henry Sayck, D.D., T.itt.D. 

See the biographical article : Saycr, Archibald H. 

Rev. Alexander James Grieve, M.A., B.D. 

Professor of New Testament and Church History, Yorkshire United Independent 
College, Bradford. Sometime Registrar of Madras University, and Member of 
Mysore Educational Service, 


r Tabriz ; 

1 Teheran. 

I Susa. 

f Swedenborg, Emanuel 
\ Tithes (Religion). 


Andrew LifNG, LL.D. 

See the biographical article : Lang, Andrew. 


{ Tale. 


* A complete list, showing all individual contributors, appears in the final volume. 
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/lUGl'ST MtiLl.KR. Ph.I). (1848-1802). 

EbrniLily Professor of Semitic Languages in the University of Halle. Author ot 
Der Islam im Morten- und Al>endland. Editor of OyieH(ah''i he liiblio^niphie. 

Artui r Mostyn Eikld, F.R.S., E.R.A.S., F.R.Cl.S., F.R.Mei.S. 

Vice-.\(liniral R.N. Admiralty Representative 011 Port of London Authority. 
Acting Constu vator of River Mors<*y. Hydrographer ot thf Royal Navy, lO^M ' 
igoy. Author ot Hydrografdiii al Surveyms : Ac. 


Alfred Newton, F.R.S. 

See the biographical article : Xf.wto.n, 


Alfred. 


Sunnites {in /xul). 


Surveying : Nautical 

I Sugar-bird ; Sun-bird ; 
Sun-bittern ; Swallow ; 
Swan ; Swift ; Tanager ; 
Tapaculo ; Teal ; Tern ; 
Thrush ; Tinamou ; 
Titmouse ; Tody. 


Alfred I^eter Hillier, M.l)., M.P. 

Autlior of South African Studies ; The Commonweal ; Ac. Served, in Kadir War, 
1878 1870. Paitner with Dr L. S. Jameson in medical practice in South Alrica till 
i8y6. Member of Reform tAmimittee, Johaniie.sluirg, and Political Prisoner at 
Pretoria, 1805 i8y6. M.P. tor the Hitcliin division ot Herts, lyio. 

Rev. Arc hibald R. S. Kennedy, M.A., D.l). 

Professor of Hebrmv and Semitic Kinguages in the Uni\’ersity ol I'.dinbiirgli. 
Professor of Hebrew in the University ol Aberdeen, 1887-1804. F.ditorof " F.xodus 
in the Temfde Bible. 

Arthfr Siiadwell, M.A., M.D., LL.I). 

Ahmiber of tlii‘ Council /)t lipidemiologicai Society. Autlioi ol I he Loudon Water 
AuLLty] Industrial Lffiiieniv] Drink., 7 emf’erani e and Legislation. 

Ar(’hib\ld Sharp. 

Consulting Engineer and Charterotl Patent Agent. 

Alan Summerly ('ole, (AIL 

Formerly .Assistant Secretary, Board of J'.dncation, South Kensington. Author of 
Ornament in European Silks ; Catalogue of Tapestry, Embroideiy, Lan: and Egyptian 
Tc\lilcs in the {‘utonu and Albeit Museum ; cVc. 

Andrew Seth I^ringt.e-Pattison, M.A., EL.l)., I).('.L. 

Profe.s.sor of l^ogic and Metaphysics in the University of Edinburgh. Gilloid 
Leciurer in the University of .Aberdecm, dui. F\‘1Iow ol the British Academy. 
.Author ol Man's Place in the Cosmos ; The PhilosofHiu al Radicals ; Ac. 

Arthur Wvuoh, M.A. 

Managing Director of Chapman A Hall, Idd., Publishers. Ibrmerly literary adviser 
to Kegan Paul A Co. .Author of Alfred Lord I einiyson ; Legends of the Wheel', 
Robert Biowning in " Westminster HiogiapIiu*s.” Editor of Johnson’s Lues of the 
J^orts. 

Arthur Wili.iv.m Holland. 

Formcily Scholar of St Joiin’s Cbllege, Oxford. Bacon Scholar of Gray’s Inn, lyoo. 

Alu.xander Wood Renton, M..A., Ll..l>. 

Puisne Judg«* of the Supreme Court of Ceylon. Editor of Encyclopaedia of the Laws 
of England. 

• 

Charles Bemont, D.Ettt. 

Se(? the biographical article : Bemont, C. 

Chari, Es ('kekhiton, M.A., M.D. V 

King's College, Cambridge. .Aulfior of A TIislory of Epidemics in Britain ; Jenner 
and Vaccination ; Plague in India ; Ac. 

Sir Ch/Vkles Norton Kdgcumbf. Eliot, K.(\M.G., LL.D. D.C.L. 

Vice-Chancellor of Sheffield University. Formerly Fellow of 'I'rinity College, 
Oxford. H.M.'s Commis.sioiier and ('ommander-in-Cliief f«ji th(‘ British East Africa 
Protectorate ; .Agent and Cimsiilttn-neral at Zanzibar ; Consul-General for t/crman 
East Alrica, lyoo 1904. 

Charles Francis Atkinson. 

Formerly Scholar of (Jueen's College, Oxford. Captain, 1st City of Loiulon (Royal 
Fusiliers). Author of The Wilderness and Cold Harbor. 

Charles Francis Bastable, .M.A., LL.D. 

Regius Professor of T^iws and Professor of Political Economy in the I'niversitv of 
Dublin. .Author of Thiblic Linance', Commerce of Nations ", Theory of International 
Trade ; Ac. 

Cark'ON Huntley Hayes, A.M., Ph.I). 

^ .A.ssisttfnt Profcs.sor of History in Columbia University, New York C ity. Meml.>er of 
the American Hi.storical Association. 

Clarence Hill Kelsey, A.M., LL.B. 


Swaziland (/;/ pari). 


\ 

1 

i Tabernacle ; 
Temple ( in jxirt). 

\ 

\ 


Temperance. 


Tire. 


j' Tapestry ; 

- Textile - Printing : .An and 

[ Archaeology . 


Theosophy {in part). 


j SymondSp John Addington. 

[ Thegn. 

Thurlow, Lord. 

\ Thierry ; 

I Thou, Jacques. 

I Surgery : History. 


^ Tatars (in pari). 

I Supply and Transport 
(Military) : 

( Thirty Years’ War. 

( Token Money. 


Sully. 


Viet'- President and (reneral Manager of the Bond and Mortgage Guarantee Company, 
New York ( ity. Director of the Corn Exchange Bank ; Ac. 

Charles Theodore Hagberg W'kight, LL.I). 

Librarian and Secretary of the London Library. 

Charles Jasper Blunt. 

Major, Royal Artillery. Ordnance Ofhccr. Served through Cliilral Campaign. 
Charles Lethrridgk Kingsford, M.A., K.K.IIist.S., F'.S.A. 

Assistant Secretary to the Board of F.ducation. Autlior of Life of Henry V. Editor 
of t hromcles of London, and Stow's Surney of London. 


I Title Guarantee Companies. 

I Tolstoy, Leo. 

I Tirah Campaign. 

I Suffolk, William de la Pole, 
I Duke of. 
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D. C. To. 


D. F. T. 


D. Gi. 


D. G. H. 


D. H. 


D. H. S. 

D. LI. T. 

D. R.-M. 


D. S.* 


D. Sch. 


E. Ar.* 

E. A. F. 


E. Br. 


E. C. B. 


E. G. 


E. Ga. 


E. Gr. 
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Chaki.es Raymond Bkazley, M.A., D.Litt., F.R.G.S., F.R.ITist.S. 

Profe ssor of Modern History in the University of Birmingham. Fornif'rly Fellow of 
Merton College, Oxford, and University Lecturer in the History ot (reography. 
Lothian Prizeman, Oxford, i88y. Lowell Lecturer, Boston, i‘)o8. Author of Henr\’ 
the Savi^ator ; The Dawn of Modern Geography ; Ac. 


Tasman ; 

Thorflnn Karlsefni. 


CiiAki.Es Scott Sherrinoton, D.Sc., M.D., M.A., F.R.S., fj,.!). ( 

Professor of Physiology, University of laverpool. Foreign Member of Academies Sympathetic System, 
of Rome, Vienna, Brussels, GiUtingen, &c. Author of The Integrative Action of the 1 
Nervous System, ^ 


C. Wilhelm. 

Author of Essays on Ballet and Spertacle. 

% 

Sir Dietrich Brandis, K.(M.E., F.R.S. (1824-1007). 

In.spcctor-General of Forestry to the Indian Government, 1864-1S83. 

Rev. Duncan C'rookes Tovey, M.A. 

Rector of Worplesdon, Surre^y. Fditor of The Tetters of Thomas Gtay ; tS:c. 

Donald Francis Tovey. 

Author of Essays in Musical Analysis: comprising The Classic al Concerto, 
Goldberg Variations, and analyses of many other classical works. 


[ Theatre : Spectacle, 

I Teak (/;/ part), 

[ Thomson, James (1700-1748). 

( Suite : Music ; 

7//C Symphonic Poem; 
[Symphony. 


Sir David Gill, K.(\B., LL.D., F.R.S., F.R.A.S., D.Sc. 

11 . M. Astronomer at the Cape of Good Hope, Servc*d on (reodelic 

Survey of Egypt, an<l on the expedition to Asceiiidon I.sland to determine the Solar 
Parallax by ob.servations of Mars. Directed the Geodetic Survey of Natal, Cape 
Colony and Rhodesia. Author of Geodetic Survey of South Africa: Catalogue of 
Stars for the Equinoxes, rS^o, /Sdo, rSSs, rS^o, i()oo; Ac. ^ 

David George Hogarth, M.A. I q I • 

Keeper of tlu' Ashmolean Museum, Oxford, and Fi^llow ol MagdaU n Colle ge. Fellow I » 

of th(‘ British Academy, h'xcavatt'd at Paphos, itS88 ; Nancratis, i8«>(> and 1003 ; •. Tobruk ; 
Ephesus, 1904-1^05; Assiiit, Kjob 1907. Director, British .School at Aliens, Tokat. 
1897 1900. Director, Cretan Exploration Fuiul, 1899. { 


Telescope (in part). 


David Hannay 

Forni(‘rlv British Vice-Consul at Barcelona. 
Navy: Life of Emilio Castclar : Ac. 


Author of Shoit History of tke Tloyal 


SufTren, Admiral ; 
Swold, Battle of. 


Dukinitki.i) Henry Scott, M.A., I’h.D., LL.D., F.R.S. / 

Professor of Botany, Royal College of Science, Lomlon, 1885-1892. h'onruuly I Gustave 

President of the Royal Microscopical Society and oi the Liiiyean Soeiety. Author | * 

of Structural Botany ; Studies in Eossil Botany ; Ac. I 


Daniel Lleth<'er 'I'homas. f 

Bairister-at-fvaw, Lincoln’s Inn. Stipendiary Magistrate at J’ontypridd and I Swansea. 
Rhondda. ' 


David Randall-Maciver, M.A., D.Sc. ( 

Curator of Egyptian Department, University of Penn.sylvania. Formerly Wore ester | Sudan I Archaeology (in part). 
Reader in Egyptology, tJniver.sity of Oxford. Autlior of Medieval Rhodesia ; Ae. ‘ 

David Sharp, M.A., I^'.R.S., F.Z.S. 1 

Editor of the Zoological Record. Formeuly Curator of the Museum of /.oologv, I Xomiite 
University of Cambridge, and lYc-sident of the L'ntomological Socie ty ol London, j 
Author ot “ Insecta " i» tlu- Cambridge Natural Histoiy ; Ac. \ 

David Frederick Sctilo.ss,* M..A. j 

P'ormerly Senior Investigator and ^statistician in the l.abour Dejiartment of tlu*' Sweating System. 

Board of Trade. Author of Method^ of Industrial Remuneration ; Ac. \ 

Rev. Elkanah Armitagk, M.A. j 

Trinity College, Cambridge. Professor in Yorkshire United Independent College, \ Superintendent. 

Bradford. [ 


Edward Augustus Freeman, LL.D., D.C.L. f 

See the biographical article : Freeman, E. A. I 

Ernest Barker, M..A. ( Tancred ; 

Fellow and f^ecturer in Modern History, St John’s ( ollege, Oxford. Formerly h'ellow | Teutonic Order, 
and Tutor of Merton C'ollege. Craven Scholar, 1895. I 


Rt. Rev. Edward (’uthhert Butler, M.A., O.S.B., Ijtt.D. 

Abbot of Downside Abb(*y, Hath. Author of " The I.ausiac History of J^alladius ” 
in Cambridge Texts and Studies. 


Edmund (Risse, LL.D., D.CM.. 

^ See th^ biographical article : (Rjs.se, Edmund. 


f Tertiaries ; 

I Thomas of Celano. 
Sully-Prudhomme ; 
Sweden : Literature and 
Philosophy ; 

Swinburnb,\Algernon C. ; 
Tegn^r, Esalas ; 
Tennyson, Alfred ; 

. Terza Rima. 


Emile Garcke, M.Tn.st.E.E. 

Managing Director of th(‘ Briti.sli Electric Traction Co. Ltd. 
Electrical Undertakings : ike. 


Ernest Arthur Gardner^ M.A. 

See the biographical article : CrAUDNER, Percy. 


f Telegraph : Commercial 
Aspects ; 

Author of Manual of j Telephone : Commercial 
[ Aspects. 

I Sunium ; Tegea : Archaeology ; 
. Thebes (Greece) ; 
y TIryns (in part). 
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rVuthor of Studies in i Terence {in part). 


Ernest IfARRisoN, M.A. 

Fellow and Lecturer in Classics, Trinity College, Cambridge. 

Theognis, 

Edward IIe.awood, M.A. 

Gonvillc aiul Caius College, Cambridge. 

Society, London. 

Elus Hovei.l Minns, M.A. 

University Lecturer in Palaeography, Cambridge. Lecturer and A.ssistant Librarian Theodosia ; Ancient * 
of Pembroke Collegt', Cambridge. Formerly Fellow of l*cmbroke College. I ThySSagCtaO* * 

Edmund Kneuiit, Ph.D., E.I.C. 

Professor of Technological Chemistry, Manchester University. Head of Chemical 
Department, Municipal School t)f Technology, Manchester. Examiner in Dyeing, 

City and Guilds of London Institute. Author of A Manual of Dyeimf ; Ac. Editor 
of the Journal of the Society of Dyers and Colourists. 

Eduard .Meyer, Pii.l)., D.Litt., LL.D. 


Librarian of the Royal Geographical | Tanganyika, Lake. 

j Tauri ; 


Textile-printing ; Manu- 
facturing, 


Professor of Ancient History in the University of Berlin. Author of Geschichte des .[ Tirldates * 
Alterthums Geschichte des alien Aegyptens \ Die Israeliten und ihre Nachhavstanme. I 


Geschichte des alien Aegyptens ; Die Israeliten und ihre i 

Real Edward Mewburn Walker, M.A. 

Fellow, Senior Tutor and Librarian of Queen's College, Oxford. 

Edmund Owen, F.R.C.S., LL.D., D.Sc. . 

Consulting Surgeon to St Mary's Hospital, London, and to the Children's Hospital, | Surgery : Modern practice ; 


( Tigranes ; 
Tiridates ; 
Tissaphernes. 

I Theopompus. 


(ireat Ormond Street, London. Chevalier of the Legion of Honour. 
A Alanual of Anatomy for Senior Students. 


Author of ', 


Tetanus. 


Edwin Otho Sachs, F.R.S. (Kdin.), A.M.Inst.M.E. ^ 

Chairman of the British Fire Prevention Committee. Vice-President, National Fire I Theatre I Modern Stage 
Brigades* Union. Vice-President, International Fire Service Council. Author of ^ mechanism, 
hires and Public Entertainments ; Ac, 

Emmanuel Wheeler, M.A. | Theophrastus. 

Francis ('rawford BiiRKiTX, M.A., D.D. r 

Norrisian Professor of Divinity in tlie University ol Cambridge. Fellow of the I 

British .Academy. Part-editor of The hour Gospels in Syriac transcribed from the I Thomas, St {in pari), 

Sinaitic Palimpsest. Author of The Gospel History and its Transmission ; Early I 

Eastern Christianity ; Ac. I 

i Suebi ; Sussex, Kingdom of ; 
-v' Sweden : Early History ; 

[ Teutoni. 

Frederk'K Gymer Parsons, F.K.C.S., F.Z.S., F.R.Anthrop. Inm . c 

Vice-President, .Anatomical Society of (rreal Britain and Ireland. Lecturer on | _ 

Anatomy at St 'Lhomas’s Hospital, f^ondon, and the London School of Medicine for i Teein. 

Women. Formerly Hunterian Profes.sor at the Royal College of Surgeons. [ 


Frederick George Meeson Beck, M.A. 

Fellow and Lecturer of Clare College, Cambridge. 


Terpenes. 


I Tammany Hall. 
{ 


Timur. 


Frank (iEOKOE Pope. f 

Lecturer on Chemistry, East London College (University of London). 

Franki.in Henry Hooper. 

Assistant Editor of the Century Dictionary. 

Major-General Sir Fredb:rick John Goldsmid. 

See the bio’graphical article : Goldsmid : Family. y 

Francis John IIavkrfield, M.A., LT.. 1 )., F.S.A. r 

Camden Profe.ssor of .Ancient History in the University of Oxford. Fellow of I 
Brasenose College. Fellow of the British Academy. Formerly Censor, Student, .[ Thule, 

Tutor and Librarian of Clirist Church, Oxford. Fortl's Lecturer, 1906-1907. I 
Author of Monograph.^ on Roman History, especially Roman Britain, Ac. V 

Francis I.lewellyn (iRiFKiTH, M.A., Ph.D., F.S.A. 

Reader in Egyptology, Oxford University. Editor of the Archaeological Survey 
and Archaeological Reports of the Egypt ICxploration P'unfL Fellow of Imperial 
German Archaeological Institute. Author of Stories of the High Priests of 
Memphis ; Ac. 

Frank Podmokk, M.A. (1856-1910). ( 

Sometime Scholar of Pembroke College, Oxford. Author of Modern Spiritualism ; | Table-turning. 
Mesmerism and Christian Science ; Ac. ( 

Sir Frederick Pollock, Bart., LL.D., D.G.L. 

the biographical article : Pollock : Family. 

Frederick Purser, M.A. (1840-1910). ( 

Formerly Fellow of Trinity College, Dublin. Prf)fessor of Natural Philosophy in -J Surface {tn part), 
the University of I 3 ublin, Member of the Royal Irish Academy. [ 

' Sudan : Geography and 


Thebes (Egypt) ; 
Thoth. 


I Sword. 


Frank R. Cana. 

Author of South Africa from the Great Trek to the Union. 


Vincent Brooks. 
Managing Director 
Printers, London. 


Statistics, Archaeology {in 
part) and History ; 
Swaziland {in part ) ; 
Timbuktu ; Tlemgen. 


of Messrs Vincent Brooks, Day A Son, I.td., 


Lithographic I Sun Copying. 
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Frederick William Gamble, D.Sc., F.R.S. r 

Professor of Zoology in the University of Birmingham. Formerly Assistant Director I 
of the Zoological Laboratories and Lecturer in Zoology in the University of < TapewOrms. 
Manchester. Author of Atnmal Life, Editor of Marshall and Hurst's Pvactiial I 
Zoology ; &c. 

Frederick William Ruuler, I.S.O., F.G.S. 

Curator and Librarian of th(‘ Museum of I*ractical Geology, London, 1879-1902. 

President of the Geologists' Association, 1887-1889. 

Frank William Taussig. 

See the biographical article : Taussig, Frank William. 

George A. Roulenger, D.Sc., F.R.St [ Tadpole ; 

Keeper of the Collections of Reptiles and Fishes, Department of Zoology, ' British t ToiAostornAS 
Museum. Vice-President of the Zoological Society of London. I * 

George (Grenville Piiillimore, M.A., R.f'.L. ^ Ti#hA« • FiulLh 

Christ Church, Oxford. Barri|)ter-at-l^iw, Middle Teniph*. I * • - • 

Rev. George Herbert Box, M.A. ( 

Rector of Sutton Sandy, Beds. Formerly Lecturer in the Faculty of I heology,-! Teraphlm (/W 
University of Oxford, 1908-1909. Author of Traut^lation of the Book of Isaiah ; etc. \ 

(lEOKGE Herbert Carpenter. [ 

Proft?ssor of Zoology in the Royal Coll«*ge of Science, Dublin. Author of Insects :'i Thysanoptera. 
their Structure and Life, I 


I Talc. 

{ Tariff. 


Sir George Howard Darwin, K.C.B., M.A., F.R.S., LL.D., D.Sr. [ 

Fellow of 'rrinity College, Cambridge, and Plumian Professor of Astronomy anti J . 
Experimental Philosophy in the University. President of the British .Vssociation, j 
1905. Author of The Tides and Kindred Phenomena in the Solar System ; < 5 cc. 1 


George Johnston Allman, M.A., LL.D., F.R.S., D.Sr. (1824-11)05). ( 

Professor of Mathematics in Queen’s College, Galway, aiul in Queen’s UnIversUy of ■! Thales of Miletus. 
Ireland, 1853-1893. Author of Greek Geometry from Thales to Luclid ; At . [ 


Georg Lunge, Pii.D., D.Ing. 

See tlie biograpliical nrticlc: I.itnge, G. 

George Saintsbury, LL.D., D.C.L. 

See the biographical article : Saintsbury, Ge()K(.e Ldwaru Bateman. 


I Sulphuric Acid. 
I Thiers. 


Grant Siiowerman, A.M., Ph.D. . f 

Professor of Latin at the University of Wi.seonsin. Member of the .trrliaeological I Syncretism ; 
Institute of .America. Member of the American Philological A.ssck iation. .\uthor j Taurobolllfm. 
of With the Professor ; The Great Mother of the Gods ; Ac. I 


Goji Ukita. 

Fonntuly Chancellor of the Japanese Legation, London. Aullior of Wealth of 
Canada (in Japanese). 

George Walter Pkotiieko, M.A., LnxD., LL.D. 

Editor of the Quarterly Review, Honorary Fellow, formerly Fellow of King's 
(College, Cambridge. Fellow of the British Academy. Profe.ssor of History in the 
University of Edinburgh, 1894-1899. .Author of Life and Times of Simon de Mont- 
fort ; tS:c. joint-editor of tlie Cambridge Modern History. 

Rev. Griffitiies Wheeler riiATCHER, M.A., B.D. 

Warden of Camden College, Sydney, N.S.W. Formerly Tutor in Hebrew and Old 
Testament History at Mansfield College, Oxford. 


Henry Beauchamp Walters, M.A., F.S.A. 

Assistant to the Keeper of Greek and Roman Antiquities, Britisli Mihseum. Author 
of The Art of the Greeks ; History of Ancient Pottery ; Ac. 

Hugh Chisholm, M.A. 

Formerly Scholar of Corpus Chri.sti College, Oxlord. Editor of flu* nth edition of 
the Encyclopaedia Bntamiua. Co-editor of the loth edition. 

Rev. IIippoLYTE Delehaye, S.J. 

Bollamlist. Joint-editor of the Acta Sanctorum and the Analecta BoUandiana. 


Tokyo. 


Temple, Sir William. 


Suyuti ; Tabari ; 

Tarafa ; tha* Alibi ; 
TirmidhI. - • 

Terracotta {in part), 

Sullivan, Sir Arthur ; 
Tennent, Sir E. ; 

Theatre : Modern {in part ) ; 
Thompson, Francis. 

Simeon Metophrastes ; 
Synaxarlum ; Theda, St. 


H. Dennis Taylor 

Inventor of the Cooke l^hotographic Lens. Author of A System of A pplied Optics. 


f 


I 


Telescope {in part). 


Rev. Henry Fan.shawe Tozer, M.A., F.R.G.S. r 

Hon. Fellow, formerly Felkjw and Tutor of Exeter ('ollcgc, Oxlord. Fellow of the ( TheSSaly ; 

British Academy. Corresponding Member of the Historical Society of Greece, j Thrace. 

Author of History of A ncient Geography ; Lectures on the Geography of Greece ; &c. \ 

• ^ 

Henri Simon Hymans, Ph.D. c 

Keeper of the Biblioth^que Royale de Belgique, Brussels. Author of Rubens : sa J TenlerS {in part), 
vie et son oeuvre. \ 

Henry Harvey Litti.ejohn, M.A., F.R.C.S. (Edin.)., F.R.S. (Edin.). t 

Professor of Forcn.sic Medicine and Dean of the Faculty of Medicine in the University J SulcidC. 
of Edinburgh. [ 


Henry Jackson, Lirr.D., LL.D., O.M. 

Regius Professor of Greek in the University of Cambridge. Fellow of Trinity 
College. Fellow of the British Academy. Author of Texts ts Illustrate the History 
of Greek Philosophy from Thales to Aristotle. 


Thales of Miletus : Philosophy. 
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*'HrGJi Longbourne ('allenhar. K.R.S., 1J..1). 


Proft‘ssor of Physics, Royal College of Science, lx)ndon. I'< 
Physics in Mcfiill College, Montreal, ami in University Collegf', 


f Thermodynamics ; 
I'ormerlv Professor of | Thermoelectricity; 


London. 


^ Thermometry. 


Hector Munro Chadwick, M.A. ( Teutonic Languages , 

Fellow and Librarian of Clare College, Cambridge, and University Lecturer in a Teutonic Peoples; 
Scandinavian. Author of Studies on An^lo-Siuon Institutions. I Thor. 

Harry Robert Kempe, M.Jnst.C.K. 

Fd(*ctrician to the General Post Ollice, London. 

Book ; A:c. 

Henry Stuart Jones, M.A. f 

Formerly Fellow ancl 'Tutor of Trinity College, Oxford, and Director of the Hrilish } 

School at Rome. Member of the (Jerman Imperial Arcluieological Institute, j 


Author of I'he Eneiineer's Year 


at Rome. Member 
Author of The Roman Eni/n're 


the 

Ac. 


/ Telegraph ; 
[ Telephone. 


Theatre: Ancient {in [mri). 


Thorbecke. 


/ Sword : 

\ pari I. 

, I Theobald. 


Thapsacus. 


Modern Military ( 


Henry Tiedemann. f 

London Editor of the Nieutve Rolterdamschc Con rant. i 

Sir Hit.aro Wiij.iam Wellesley Harlow, Hart. 

Lieut.-Col. Royal Artillery. Superintendent ol the Royal Laboratory, Woolwich . 

Henry William Cahless Davis, M.A. 

Fellow and Tutor of Balliol ('ollege, Oxford. Fellow ot All Souls Collc-gi*, Oxford 
iSo5-iyo2. Author of England under the Sovmans and Aniievins ; ( harlema^ne. 

Hope W. H(Ka;, M.A. T 

Professor of Semitic L/Miguages and Literatures in the University of Manchester. f 

I.SK \KL Abrahams, M.A. C Synagogue, United ; 

Reader in Talmudic and Rabbinic LiteratiiP* in tin- University of C ambriilge. f rp lo/»nK Uan Ma* 
I'ormerly President of llio Jewish Historical Society of Ihigland. .\ufhor ot A I Jacoo oen meir ; 

Short History of jewish Literature ; Jewish Life in the Middle A^es ; Judaism ; Ac. I Tanna. 

Isaac Joslin fox, Pii.D. r 

Assistant ProfessoiRof History in the Universitv of Cincinnati. I’re.sideiit ot tht* | 

Ohio Walley Historical Association. Author ol I he Jouinevs of La Salic and Ins j TaylOr, Zachary. 
Companions ; Ac. 

John .Ambrose Tleming, M.A., Ti.Sr., F.K.S. 

Pcnd('r Professor of Flectrical Engineering in the Univer.siU of London, h'ellow 
of University College, London. Formerly ITTlow of St John’s Collegi', ('ambridge, 
and LTiiveisity Lecturer on Applied Mechanics, .\iithor of Magnets and Eleitric 
Currents. 

John Allen Howe. < 

Curator and librarian t)f the Museum of Practical Geology, l.ondon. .Author <.)1 - 
The Ceolo^y of Building Stones. [ 

John Addingion Symoni)S, LL.D. f 

See the biographical article : Symonds, J. Addington. ( Tasso. 

Rkhit Hon. Jame.s Bryce, D.C'.L., D.I.itt. r 

See the biographical article : Bry( k, Jame-S. 


i' 

f Telegraph: Wireless 
Telegraphy, 


Tertiary. 


Jo.SEPH Braun, S.J. 

.Author of Die liturgisrhe (rewandung ; Ac. 

James Bartlett. 

Lecturer on C'onstructioii, Architecture, Sanitation, Ouuutities, Ac., at King’s 
College, London. Member ot Society of Architects. Member of Institute of Junuir 
Engineers. 

Ja.mes Cos.sar Ewart, M.D., F,R.S. 

Regius Professor of Zoology in‘ the Universitv of Edinburgh. Swiney L(‘ctur«T on 
Geology at the British Museum, .Author of The Multiple Origin of Horses 

and Ponies ; Ac. 

John Dyneley Prince, Ph.D. 

Professor of Semitic Laiiguag<?s in C»ilumbia University, New N’ork. Took part - 
in the Expedition to Soiitliern Babylonia, 1888-1X89. 

Rev. [ame.s Everett Frame, A.M. 

TMward Roliinson Professor of Biblical Theology in Union Tlieological Seminary, - 
New York. Author of Purpose of Mew Testament Theology. 

J'xMES Fitzmaurice-Kelly, Litt.D., F.R.Hist.S. 

(blmoiir Profes.sor of Spanish Language and I.iterature, I.iverpool University. 
Norman McColl Lecturer, Cambridge University. T'ellow of th(“ Briti.sh Acadein>\ 
Member of^ the l^oyal Spanish .\rademy. Knight ('ommander of the Order of 
Alphonso XI 1. .\utlior of A History of Spanish Literature ; Ac. 

John Frederick Stknning, M.A. 

Dean, Fell 
University 

James Gairdner, ('.B., LL.D. 

See the biographical article ; Gairdner, James 

Sir Joshua Girling Fitch, EL.D..* 

See the biographieal article : Fitch, Sir J. Cm. 


[ Theodora. 

/ Surplice ; 

^ Tiara. 


I Timber. 

I Telegony. 


Dean, Fellow and Lecturer in Divinity and Hebrew, W;,dhain College Oxford, 
liversity L(?cturer in .Aramaic. ’ 


Sumer and Sumerian. 

I Thessalonians, Epistle to the. 

/ Tkmayo y Baus ; 
j^Tirso de Molina. 

Targum. 

I^Talbot (Family) (in part). 

I Thring, Edward. 
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James Oeorge Frazer, M.A., D.C.L., LL.D., Litt.D. r • 

Professor of Social Anthropology, Liverpool University. Fellow of I riiiity College, J Thesmophoria (/jl part), 

Cambridge. Fellow of the British Academy. Author of The Golden Hough ; tVc. [ \ r /• 

John Gray McKendrick, M.D., LL.D., F.R.S., F.R.S. (Fdin.). | 

l^meritus Professor of Physiology in the University of Glasgow. Professor of | Tastc, 

Physiology, 1876-1906. Author of Life in Motion ; Life of Helmholtz ; Ac. ( 


Sir James George Scott, K.C.T.K. ( 'TKainni • 

Superintendent and Political Officer, Southern Shan Stales. .Author of Burma ; I * 

The Upper Burma Gazetteer, ^ iniDaw. 

John Henry Middleton, M.A., Litt.D., F.S.A., D.CL. (1846-1896). , 

Slade Professor of Fine Art in the University of Cambridge, i8K6-t8()5. Director | Theatre I Aiii'ient (in part) ; 
of the Filzwilliarn Mu.seum, Cambridge, 1889-1892. Art Director ot the South -J Modern (in part ) : 
Kensington Museum, 1892-1890. Author of The Engraved Gems of 67a5sS/c<»/ I 'p||.yjj5 
Times ; 1 lluminated Manuscripts in Classical and Mediaeval Times. I \ r r 

John Horace Round, M.A., iL.D. ( 

Halliol College, Oxford. Author of Feudal England ; Studies in Peerage and Family J Talbot (Family) (in part). 
History ; Peerage and Pedigree. I 


John Holland Rose, M.A., Litt.D. I 

Christ’s College, Cambridge. Lecturer on Modern History to the Cambridge | Toii0Y|.and 
University i.,ocal Lectures Syndicate. Author of Life of Napoleon /. ; Napoleonic j ^ 

Studies ; The Development of the European Nations ; The Life of Pitt \ Ac. ( 


Joseph Jacobs, Litt.D. 

Profe.ssor of English Literature in the JewisJi Theological Seminary, New York. 
Formerl}'^ President of tlu? Jewisli Historical Society of Fngland. CorA‘S]>ondiiig 
Member of the Royal .\cadem5' of History, Madrid. Author of Jeivs of Angevin 
England', Studies in Biblical .Archaeology Ac. 


Tabernacles, Feast of. 


John Kells Ingram, LI.. I). 

See the biographical article : 1 ngr.\m, John Kells. 


I Sumptuary Laws. 


Sir John Knox Laughton, M.A., Litt.D. 

Professor of Modern History, King's College, London. Secri'tary of thi^Navy 
Records Society, S(*rved in the Baltic, 1854-1835 ; in China, 185O-1859. Mathe- 
matical and Naval Instructor, Royal Naval College, Portsmouth, 186O-TS73; 
Greenwich, ICS73 1885. President, Royal Meteorological Society, 1882-1884. 
Honorary Fellow of Gonville and Cains College, Cambridge. Fdlow of King’s 
C(dlege, London. .Author of Physical Geography in its BelatiAmi to the Prevailing 
Winds and Currents ; Studies in Naval History; Sea Fights and Adventures ; Ac. 


TegetthoiT, Admiral. 


John J.ouis Emil Dreyek. ( 

Director of Armagh Observatory. Author of Planetary Systems from Thales /o J Time, Measurement ot. 
Kepler ; Ac. I 


Sir John Macdonell, M.A., C.IL, LT..D. I 

Master of the Suprem<* Court. Formerly Counsel to the P.oar<l of Trade and 
the London Chamlier of Comrnerct* ; (,)iiain iTofessor of Comj.)aiative Law, Uni- Suzerainty, 
versity College, [.ondoii. Lilitor of State Trials; Civil Judidal Statistus; Ac. 1 
Author of .Survey of Political Economy ; The Land Question ; Ac. | 


Rev. James Moffatt, M.^., D.D. i Timothy, First Epistle lo ; 

Minister of the United Free Church of Scotland. Jowett Lecturer, London, 1907. Timothy, Second Epistle to ; 
Author of Flistorical New Testament ; Ac. ( TituS, Epistle tO. 

John McEwan, F.R.G.S., F.R.Mkt,Sw(\ j 

John Miller Gray (1 850-1 89^). c 

.Art Critic. Curator of the Scottish National Portrait (hiilt-ry, 1884-189.^. Author i Tassle, James, 
of David Scott, R.S.A. ; James and William Tassie. \ 


John Malcolm Mitchell. r Terramara ; 

Sometime Scholar of Queen’s College, Oxford, Lecturer in ('hi«sics, h'ast London J ThemistOClOS ; 

College (University of London). Joint-editor of Grote’s History of Greece. [ Thucydldes (in part). 

John Purser, M.A., LL.D. / 

Formerly Professor of Mathematics in Queen's College, ] 3 elfa.st. Member of the J Surface (/;/ part). 
Royal Irish Academy. 1 \ r /• 


Jean Paul Htppolytf, Emmanuel Adh^^mar E.smkin. r 

Professor of Law in the University of Paris. Olheer of the Legion of Honour. | « 
Member of the Institute of France. Author of Cours ilementaire d'histoire du droits *^* 11 ®' 
francais ; Ac. ( 


John Perctval Postgate, M.A., Lirr.D. 

Profe.ssor of Latin in the University of T.iv(*q)ool. Fellow of I'rinity College, 
€aml)ri<Tge. Fellow of the Briti.sh .Academy. Julitor ot the* ( las^ical Quarterly, 
Editor-in-Chief of the Corpms poctarum Latinvrum ; Ac. 


j Textual Criticism 
1 Tibullus, Albius. 


John Punnett Peters, Ph.D., D.D. / 

Canon Residentiary of the Protestant Episco}»al Cathedral of St John the Divine, I 
New York City, formerly Professor of Hebrew in the University of Pennsylvania, j Tigris. 

In charge of the University Fxpedition to Babylonia, 1888-1895. Author of | 

Nippur, or Explorations and Adventures on the Euphrates. 

John Smith T'lett, D.Sc., F.G.vS. T Syenite* 

Petrographer to the Cieological Survey of the United Kingdom. Formerly Lecturer | xanEviwtac • 
on Petrology in Edinburgh University. Neill Medallist of* the Royal Sexiety oLj i“C^*y*y *®5 » 
Edinburgh. Bigsby Medallist of the Geological Society ol London. V Theralite. 
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' Jamks Sykes Gamble, M.A.. K.R.S., K.L.S. 

Indian Forest Service (retiretl). Formerly Director of the Imperial Forest School 
atDehraDun. Author of J Manual of I miian Timbers', A:c. 


Teak {in pari). 


James Smith Reid, M.A., LL.D., Lttt.D. 

Professor of Ancient History and Fellow and Tutor of Gonvillt* and Cains College, 
Cambridge. Honorary Fellow, formerly Fellow and Lectunu' of Christ’s College. 
Browne’s and Chancellor’s Medals. Editor of editions of Cicero's Aiademia : De 
Amicitia ; Sec. 


John Thomas Bkai.hy. j 

Joint-author of Stanford’s I'lirope. Formerly IZtlitor of the Seoiiisk Geographical ' 
Magazine. Translator of Sven Hedin’s Through . 4 sia, Central Asia and Tibet', Sec. 


Tiberius. 


Syr-Darya (River) (in part) ; 
Syr-Darya (Province) (/'// pari] 
Takla Makan ; 

Tamlov (in part) ; 

Tarim ; Tian-Shan ; 

Tiflis ('fown) (/// part) ; 
Tobolsk (Government )(i>i part 
Tomsk (Government) (in part] 


Joseph Thomas Cunningham, M.A., F.Z.S. C 

L<*ctiirer on Zoology at the South-Western Polytechnic, London. I'ornK'rly Fellow | . 

of Lhiiversity College, Oxford. .Assistant Professor ol .Natural History in the A icreoo, 
University of Kdinburgh. Naturalist to the Marine Biological .\ssociatu>n. 1 . 


Jame.s WiLi.i VMS, M.A., D.C.L., LL.l). 

All Souls Reader in Roman Law in the University of Oxtonl, and Fellow of Lincoln 
College. Author of and .^<111 cession ; tYc. 

James W alker, D.Sr., * 1 ti. 1 )., LL.D., F.R.S. 

Prt)fessor of Cht'mislry in tlie Cniversity c>f Fdinburgh. Prtdessor of Cliemi.stry, 
University t'olh'ge, Dundee, 1894 -1^08. Author of 1 nlroditi tivn to Physical 
Chemistry. 

John Walter Grkgorv, D.Sc.. F.R.S. 

l^rofessor of Ceologv in the TTiiversity of Glasgow. lTojes.sor of Geology and 
Mineralogy in the University of Melbourm‘, 1900-1904. .\uthor of The Dead Heart 
of Australia', cYc. 


( Theatre : Laio relating in 
Theatres ; 

Tithes (Law). 

I Thermochemistry. 

I Tasmania : (leology. 


James Wvcliekk Headi.am, ALA. r 

Staff Insjiector of Secondarv Schools under the Board of Education, London. TflofTa rmint • 
Furinerly Fellow of King’s ('ollege, Cambridge. ITofe.ssor of (heek and .ViH ituit - “ *. 

History at (Juetm’s College, London. Author of liismarck and the Toundation of the I Thun-HOhenslein, 

G et man Empire ', cYc. I 

James Whithhkad Lee Glaishek, M.A., D.Sc., F.R.S. r 

Fellow of Trinitv Colh'ge, C'ambritlge. Formerly President (d tlie Cambridge I — . , m u 1 

Philosophical SocitTy and the Royal Astronomical Society. Fdilor of Messenger | Table, IflathematlCal. 
of Mathematics and the Quarterly Journal of Pure and Applied Mathcmatn s. 


Kate A. Mfakin (Mrs Budge it Meakin). { Tetuan ; Sus. 

Rev. Kirsopp Lake, M.A. / 

Lincoln College, Oxford. Professor of Early Christian Literature an«l Ni‘w i esta- | 
nient Exegesis in the Univ(>r.sity of Leiden. Author of 2 he Text of the Sew Testa- i Tatian. 
ment ; The Historical Evidence for the Resurrection of Jesus Christ ; uYe. 

Kathleen Schlksinc.kk. r 

Author of The Instruments of the Orchestra. T'.<lit«>r of )he Portfolio of Mudcall ^ymphonla ; Tambourine; 
Archaeology. \ Timbrel. 

L.aurknce Austine Waddell, (ML, (M.E., i.L.J). 1 

Lieut. -Colonel LM.S. (retired), .\ulhor of Lhasa and its ISIystci ies ] tYc. ( Tibet (in part). 

Leonard James Spencer, M.A.^ r - . •# . c i . 

As.sistant in tlie Department of Mine ralogy, British Alu.seuni. Formerly Scholar | » 

of Sidney Sus.sex C'ollege, Cainbrulge, and Harkness Scholar. Editor of the '| Tetradymite ; 

Mineraivgical Magazine. [ Tetrahedrite ; Thorite. 

Montagu Browne. f 

Author of Practical Taxidermy ; Collecting lUitler/lies and Moths. \ Taxidermy. 


The Hon. AIaurice Hvkinc. 

Sometime Scholar of Irinity College, Camliridge. War Correspoiulent for tlie 
Mormni; Post in Manchuria, 1904 ; and Special t'orrespondent in Russia, i(>o5 -1908, 
and in Constantinople. 1909. Author ol J.andmarks in Russian Literature ‘ With 
^ * the Russians in Manchuria ; A Year in Russia ; cYc. 


Taine. 


Marion H. Spielmann, F.S.A. 

Formerly Editor of the Magazine of A rt. Member of thi‘ Fine Art Committee of tlie 
International Exhibitions of Brussels, Pari.s, Bm*no.s .Vires, Rome and tlie ETanco- 
Britisli Exhibition, London. Author of Ilistorv of “ Punch " ; British Porlraii- 
Patnting to the Opening of the Nineteenth Century: Works of G. F. Watts R.A. ' 
British Sculpture and .Sculptors of To-day ; Jlenriette Ronner ; eYc. 


Thornycroft, William Hamo. 


Miuhael [an de Goeje. 

See the biographical article : Gokje, Mich.vkl Ja.n de. 

Sir Mancherjee Merwanjee Biiownaggrkk, K.(M.E. 

Fellow of Bombay University. M.lA for N.i:. Bethnal Green, 1805-1006 
of History of the Constitution of the East India Company ; &c. 


I Thousand and one Nights. 


Author 


Takhtsingji. 
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Maximilian Otto Rismakc k C'aspari, ^F.A. F Tegea ; Theodpsius I.-III. ; 

Reader in Ancient History in London rnivorsity. Lecturer in Greek in Birmingham | Theramenes ; 

riiiversity, Thrasybulus. 

N()R\f\N M‘Lean, M.A. r Syriac Language; 

Lecturer in Aramaic, Cambridge University. Fellow and Hebrew lacturer, Christ’s | Syrlac Literature ; 

College, Cambridge. Joint-editor of the larger Cambridge Se/^tuagtut. [ xhomas Of Marga. 

Neill Malcolm, D.S.O., F.R.G.S. /' 

Major, Argyll and Sutherland Highlanders. Served N.W. Frontier, India, iS<>7* I 

i8q8 ; South Africa, iHgg-iQoo; Somaliland, 1903-1904 ; Britisli Mission to Fez, j *«CIICS. 

1905. liditnr oi The Science of War. • I 

Northcote Whitridc.e Thomas, M..t. f 

Government Anthropologist to Southern Nigeria. Corresponding Member of the I TabOO ; 

Societe d'Anthropologie de Paris. Author ol Thought Transference ; Kinship and j Telepathy. 

Marriage in Australia', cNcc. I 


0.SKAR Henrik Dumrath, Fh.IL 

Formerly Editor of foreign news in the Kya Dagligt Allehanda. 


I Sweden : History {in part). 


OsBERT John Radcltffe IIowarth, M.A. 

Christ Church, Oxford. Geographical Scholar, Oxford, 1901. 
of the British Association. 


( Sweden : Geography and 
Statistics ; 

Tibet {in part). 


Prin( E Peter Alexei vitch Kropotkin. 

See the biographical article : Kropotkin, Prince P. A. 


' Syr-Darya : River (in part ) ; 
Syr-Darya : Province {in part ) ; 
Tamlov {in pari ) ; 

Tatars {in part ) ; 

Titlis : Town {in part ) ; 

Tobolsk : Government {in part ) ; 
‘ Tomsk : Government {in part). 


Peter Giles, M.A., LT.J)., Litt.D. r 

F'cllow and Classical Ix'cturer of Emmanuel College, Cambridge, and University I » 
Reader in Comparative Philology. Formerly Seendary of the Cambridge Philo- j 
logical Society, Author of Manual of Comparative Philology. * I 


Paul Geo roe Konody. f 

Art Critic of the Observer and the Daily Mail. Formerly Editor of the .‘irtist. • Teniers (/;/ pari). 
Author of The .Art of Walter Crane ; Velasquez, Life and Work ; A'c. \ 

Philip Lake, M.A., F.Ci.S. f 

Lecturer in Regional Geography in the Pniversity of Cambridge, k'ormrrly of the ,1 Sweden : Geoloev 
(rt'ological Surve y of India. Author ol Monograph of lintish Cambiian I'rilohites. j • » s. • 

Tran.slator and Editor of Keyset ’s Comparative Geology. I 


Sir Philip Magnus. r 

M.P. for the University of T.ondon. Superintendent and Secretary ot the* ('ity and I 

(Guilds of London Institute. President of Council of College of Jhecc])tors ; Cltair- Technical Education, 
man of Secondary Schools .Association. M(*mber of th«' Royal Cornmi.ssioii on I 
Technical Instruction, 1881-1884. Author of Industrial Hducaliou ; Ac. { 


Primrose McConnell, F.Ci.S. 

Member of the Royal .A^icullural Society. Author of Diary of a Working Tanner. 

Paul Vfnogradoff, H.C'.L,, LT..f). 
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SUBMARINE MINES. A submarine mine is a weapon of war 
used ill the altaek and defence of harbours and an (borages. 
It rnav be defiru‘d as “ A charge of explosives, moored at or 
beneath the surface of the water, iubMided by its explosion to 
put out of action without delay a hostile vessel of the class it is 
intended to ai t against.” It dillers from the torpedo ((/. 7 >.) in 
being incapable of movement (except in the special form of 
drifting mines, which are not moored, but move with the tide or 
current). Thit tliis subdivision into two distinct (lasses was 
not made till 1870. Prior to that date the term “torpedo’’ 
was used for all explosive charges fired in the water. 

Submarine mines may be divided into two main classes, con- 
trollable and uncontrollable, or, as they are often classili(‘d, 
“ el(‘clri('al ” or “ mechanical.” In the first class the method of 
firing is by electricity, the source of the electric power whether 
bv batterv or dynamo being contained in a firing station on 
sliure and c()nn(a:ted to the mines by insulated cables. By 
siniplv switching off the electricity in the firing station, such 
mines are rendered inert and entirely harmless. In the 
second ('lass, the means of firing arc eonfained in the mine 
itself, the source of pow(T being a small eh'clric ballerv', 
or being obtained from a pistol, spring or suspended weight. 
In all mines of this i lass tlie impulse which actuates the firing 
gear is given by a ship or other floating object bumping against 
the mine. When mechanii’al mines have onc e been set for firing 
they are thus dangerous to friend and foe alike. Safety arrange- 
ments are employed to prevent the firing apparatus working 
while the mine is being laid, and clockwork is .sometimes addtd 
to render the mine inactive after a certain definite time or in 
case the mine breaks away from its mooring. Their principal 
advantages, as compared with the electrically controlled mines, 
are cheapness and rapidity of laying. “ Controllable ” mines are 
absolutely under the control of the operator on shore, their 
condition is always aci'nratcly know^i, and if any break adrift 
not only is the fact at once known but the mines themselves are 
harmless. Another advantage is that when fired by “ oliscrva- 
tion ” as described below, they arc placed at depths whi(di will 
be well below the bqttom of any ves.sels passing through the 
mine field. They can thus be used in channels which have to 
be kept open for traffic during hostilities. 

Electrical mines take rather longer to prepare and lay out 
than the other class, as the electrical cables have to be laid and 
jointed, and they require rather more skill and training in 
the operators employed to lay and fire the mines. Such mines 
represent the highest dcveloprpent of this form of warfare, and 
the (Jetails given below refer mainly to this class of mine. 

Electrical mines an*, arranged on two systems according to the 
method of ascertaining the proper moment to apply the firing 


] current to the mine cables. These methods arc by “ observa- ^ 
lion ” or by “ circuit closer.” 

I 'i'he “ obsiTvation ” system depends on two careful observa- 
tions made by an operator on shore, one of the exact position 
in w'hi('h the min(\s are laid, the other of the track of hostile 
ships passing over the mine field, 'i'he position of the mine's 
j when laid is marked on a special chart, on which the trac'k of 
! ships crossing tlu' mine field ('un also be plotted. When the track 
j is seen to be (Tossing the position of a mine, a switch is closed on 
! shore and the mine is lin'd, 'fo allow' for errors in observation 
siidi mines are fitted whth large charges of explosive and are 
usually arranged in lines of two, three or four mines placed tieross 
the ( hannel, all the mines in a line being fired together. Observa- 
tion mines are placid either resting on the bottom or moored 
at depths wEicli are well below' the bottom of any friendly 
vc.ssels and (except that anchoring in the mine fieliJ must be 
forbidden for Jear of injury to cables) suc'h mines oiler no (jl)struc- 
tioa to friendly traflie. 

In the “ circuit closer ” or “ C'.C.” systc'in, (?ach mine contains 
a small piect^ of apparatus winch is set in action l)y the blow of a 
vessel or other ol)je('t agaipsl the mine. When set in action, 
this apparatus completes an electrical (ircuil in the mine, 
li’.rough which the mine can be fired, if the main switch on 
slujre is closed. If it is not wushed to fire, the (^C. is restored 
to its ordinary e(.)nditi()n either automaliially by a spring in 
the mine, or by an electrical device operated from the shore. 

Such mines are necessarily plac(‘d near the surface, and are 
to th s extent Un intcrfcren('e with friendly traffic. A ve.sse 
passing by mistake through a mine field of this class would 
run no risk of an exjilosioii while the mines are inactive, but 
might do some damage to the mines. 

This (lass of mine is used in side ( hannels w'hi('h it is intended 
to dose entirely, or to rediu'C the width of navigable channels 
where too wide to be defended by ob.servation mines. Their 
principal advantage is that if the firing switch is closed they arc 
effective in fog or mist, w'hcn observation mines could not be 
worked, and w hen the guns of the defence woiil(4be equally out 
of action. As they are fired only when dose against the side 
of a ship, the charge can be e(jini)aratively small and the mines 
themselves are handy and easy to lay. 

Compared with observation mines they usc^ much less ca!)lc, 
as the action of the C.C. is such that only the mine which is struck 
can be final. Several mines of this class can therefore share 
one cable from the shore, though in practice details of mooring 
and arrangement limit the number (onnected to one cable to 
four. A set of mines on one cable is referred to as a group.” 

The arrangements for firing the mines are contained in a firing 
station on shore, in which is the battery or other source of 
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SUCCESSION 


During throe generations the offspring of father, grandfather 
and great-grandfather held together in regard to land. The 
ronsequenee was that, although separate plots and houses were 
commonly reserved for the uses of the smaller families included 
within the larger unit, the death of the principal brought about 
an equalization of shares first per stirpes and ultimately per 
capita until the final break-up of the community when it reached 
the stage of the great-grandsons of the original founder. Tkit 
the most elaborate system of family oxmership is to be observed 
in the history of the latest comers among the Aryan races — the 
Slavs. In the backward mountain regions which they occupied 
in the Balkan Peninsula and in the wilderness of the forests and 
moors of Kast(Tii Europe they developed many characteristic 
tribal institutions and, among these, the joint family, tlie 
Zadruga, inohoshtiaa. The huge family communities of the 
southern Slavs have been described at lengtli by recent observers, 
and there can l)e no doubt that their roots go back to a distant 
past (see Vi clack (Communities). There is no room in them 
for succession proper : what has to Vie provided for is the eon- 
linuity of business management by elders and the repartition of 
rights of usage and maintenance, a repartition largely depen- 
dent on varying customs and on the policy of the above-men- 
tioned elders. In Russia the so-caWvdi large family appears as a 
much less extensive application of the same idea. It extends 
rarely over more than tliree generations, but even as a cluster 
of members gathering around a grandfather or a great-uncle 
it presents an arrangement which Yiampcrs greatly private enter- 
prise and staves off succ ession until the moment when the great 
household breaks up between the djisc endants of a great-grand- 
father. 

In (lermanie law we eatc'h a glimpse of a state of things in 
whieh side relations were not admitted to siiec'ession at all. 
The Frankish Edict of (.'hilperie (a.h. 571) tells ps that if .some- 
body died without leaving sons or daughters, his brother was to 
succeed him and not his neighbours {nan vieini). This has to 
be construed as a modification of the older rule acc'ording to 
whieh the neighbours succeeded and not the l)rothcr. Under 
“ neighbours ” we cannot understand merely peopl • c'onnectcd 
with a person by proximity of settlement, but rather lus kinsmen 
in their usual (xipaeity of neighbours. The fac t that kinsmen 
forming a settlement liave precedence of such near relations as 
the brothers is characteristic enough, especially, as even the 
sueecssion of sons and daughters is mentioned in a way which 
shows that there was still some doubt whether neiglibouring 
kinsmen should not take inlieritariee instead of the latter. 
These arc systems of a very archaic arrangement based on a 
close tribal community between the mcinbers of a kindred. 
Such a community is not apparent in later legal custom, biitthcre 
are many signs of a close union between members of the same 
family. The law of Scania, a province of southern Sweden, 
shows us a group settled around a grandfather. 1 1 is sons even 
when married hold part of the property under him and it 
is with some difficulty that they and tlieir wives succeed in 
separating some of the goods a(T|uired by personal work or 
brought in by marriage from the rest of the household property 
(Scanian I.aw, Danish Text i. 5). The same arrangement 
appears in Lombard law as regards brothers wlio remain .settled 
in a common house (Edict of Rothari,e. 167). Of course, in all 
such cases, there could be no real inheritance and succession, 
but merely the stepping in of the next generation into the rights 
and duties of^die representative of an older generation on the 
latter’s demise. In legal terminology it is a case of accretion 
and not of sii (cession. 

The next stage in the development of suc(;ession is presented 
by an arrangement which was common in Oerniany, viz. by the 
management of property under the rule of so-c'allcd Ganerb- 
schaft. Ganerben is the same «ns the Katin coheredes, com- 
participes, consorles. A rapitular\' of 818 mentions such c'om- 
munitics of heirs holding in common (cf. Boretius Capitularia, 
i. 282). While the community laste^l none of the shareholders 
could disp)ose of any part of the property by h's single will. 
Legally and economical iy all transactions had to proceed from j 


common consent and common resolve. This did not preclude the 
possibility of any one among the shareholders claiming his own 
portion, in which (asc part of the property had to be meted 
out to him according to fair computation {swascara). There 
was no legal constraint over the shareholders to remain in 
common : division could be brought about either by common 
c onsent or by claims of individuals, and yet the (onstant occur- 
rence of these settlements of co-heirs shows that as a matter of 
fact it was more profitable to keep together and not to break 
up the unit of property by division. The ciistonuiry union of 
co-heirs appears in this way as a r(’)rrectivc of the strict legal 
principle of equal rights between heirs of the same degree. In 
English prarti('e the joint management of co-heirs is not so fully 
described, but there can be no doubt that under the older Saxon 
rule admitting heirs of the same degree to tupial rights in suc- 
cession the interests of ec'onomic efficiency were commonly pre- 
served by the carrying on of common husbandry without any 
realization of the concurrent claims which would have broken 
up the object of succession. This ac'counts for the fact that 
notwithstanding the prevalence among the early English of 
the rule admitting all the sons or heirs in the same position to 
equal shares in the inheritance, the organic units of hides, 
yardlands, &c., arc kept up in the course of centuries. In 
the manag(‘ment of so-called gavelkind succession in Kent 
partition was legally possible and c.amc sometimes to be effected, 
but th(Tc was the customaiy* reaction against it in the shape of 
ke(‘ping up the “ yokes ” and “ sulungs.” A trace of the same 
kind of union between (O-heirs appears in the so-callcd parage 
communities so often mentioned in Domesday 13 ouk. 

In all these eases the principle of union and joint manage- 
ment is kept up by purely economic means and considerations. 
The legal possibility of partition is admitted by the side of it. 
It is interesting to watch two divergent lines of furth.cr develop- 
ment springing from this common source; on the one side wx 
s(*e the full realization of individual right resulting in frecjiient 
divisions; on the other sidt^ we watch the rise of legal restraints 
on subdivision resulting in the establishment, in respect of 
certain ('alegories of property, of rules excluding the plurality 
of h(‘irs for the sake of preserving the unity of the househokl. 
The first .system is, of course, most easily carried out in countries 
where individiialisti(' types of husbandry prevail. In Europe 
it is cspc-cially prevalent in the south with its intense cultivation 
of the arable and its habits of wine and olive growing. We 
shall not wonder, therefore, that the unrestri('ted subdivision 
among heirs is represented most completely by Roman law. 
Not to speak of the fa('t that already in the XTL Tables the 
principal mode of inheritance was considered to be inheritance 
by will while intestate succession came in as a subsidiary ex- 
pedient, we have to notice that there is no check on the dis- 
persion of property among heirs of the same degree. The only 
survival of a r(!*giine of family ( ommiinity may be found in the 
distinction between heredes sui (heirs of their own) and heredes 
exfranei (outside heirs of the dercased). The first entered by 
their own right and took possession of property which had 
belonged to them potentially even during their anc(?stor’s life. 
The latter drew their (laims from their relationship to the 
deceased and this did not give them a direct hold on the property 
in question. Apart from that the civil law of ancient Rome 
favoured complete division, and the same principle is represented 
in all European legislation derived from Roman law or strongly 
inflii(‘n('ed by it. Sometimes, as in the French Code Civile even 
the wish of the owner cannot alter the course of such succession 
as no person can make a will depriving any of hii> children of their 
legal .share. 

In full contrast with this mode of suci'ession prevailing in 
romanized countries wc find the nations pripi'.eeding from 
Germanic stock and strongly influenced by feudalism developing . 
two dilTcrent kinds of restraints on subdivision. In Scandi- 
navian law this point of view is expressed by the Norwegian 
customs as to (^dal. The principal estates of the country, which, 
according to the law of the Gulathing, have descended through 
five generations in the same family, cannot be dispersed and 
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alienated at pleasure. They are considered as rightly belong- 
ing to the kindred with which an historical connexion has been 
established. In order to keep these estates within the kindred 
they are to descend chiefly to men : women are admitted to 
property in them only in exceptional cases. Originally it is 
only the daughter of a man who has left no sons and the sister 
of one who has left no c hildren and no brothers that are admitted 
to take Odal as if they were men. Nieces and first-cousins are 
admitted in the sense that they have to pass the property to 
their nearest male heir. They may, in certain eventualities, be 
bought out by the nearest male relative. A second peculiarity 
of Odal consists in the right of relations descending from one of 
the common ancestors to prevent strangers from acquiring Odal 
estate. Any liolder of suc h an estate who wants sell it in its 
entirety or in portion has first to apply to his relatives and they 
may ac.(]uire the estate at the pric e proposed by a stranger less 
one-fifth. Even if no relative has taken advantage of this 
privilege an Odal estate sold to a strangcT may be bought hack 
into the family by compulsory redemption if the relatives 
subsequently find the means and have the w'ish to resort to 
such redemption. Odal right does not eurtiiil the claims of the 
younger sons or of any heirs in a similar position. As a matter 
of fact, however, customary succession in Norwegian jicasant 
families sets great price on holding the property of the household 
well together. It is keenly felt that a gaard (farm) ought not 
to he parcelled up into smaller holdings, and in the common 
c'ase of several heirs suc'cccding to the farm, they generally make 
up among thcmiselves who is to remain in charge of the ancestral 
liousehold : the rest are c'ompcnsated in rnonc^y or lieljied to 
start on some other estate or perhaps in a c-ottage by the side 
of the principal house. In medieval England, kVanc'c and 
Germany the same c'onsiderations of economic: efficiency are felt 
as regards the kecqiingup of united holdings, and it may be said 
that the lower we get in the scale of property the stronger these 
considerations become. If it is possible, tliough not perhaps 
profitable, to divide the jiroperty of a large farm, it becomes 
almost impossiljle to break-up the smaller units — so-called 
yardlands and oxgangs. Through benng parcelled uj) into 
small plots, land loses in value-, and, as to c attle, it is imjmssible 
to divide one ox or one horse in specie without selling them. 
No \vond(r that we find prac tices and customs of unitcal suc- 
c c'ssion arising in direcT eontradic-tion with the anc ient rule that 
all heirs of the same degree should be admitted to equal shares. 
Glanville mentions expressly that the soc'agers of his time held 
partly by undivided succession and j)arlly by divided inherit- 
ance. 'J’lu* relations of feudalism and serfdom contributed 
strongly towards ereating siu'h individual tenancies. It Avas 
certainly in the interest of the lord that his men, whether holding 
a military fief or an agricadtural farm, should not weaken the 
value of their tenancies l)y dispersing the one or the other 
among heirs. Eut apart Irom theses interests of over-lords 
there was the evidemt self-interest of the tenants themsc'lves 
and therefore the point of view of unific'ation of holdings is hv 
no means c:c)nfined to servile tenements or to military fiefs. 
The question wdietluT thc^ suc-cTssor should be the eldest 
son or the youngest son is a secondaiy^ one. 'I’he latter 
practice was vc-iy' prevalent all through Europe and pro- 
duced in England what is termc-d the Bc^rough ICnglish 
rule. The ejuaint name has been derived from the ccjnlrast 
m point of succession betw'een the two parts of the borough 
Nottingham. The Frenc'h burgesses transmitted their 
tenements by primogoniture,*W’hile in the c'asc of the English 
tenants the youngest sons suc:c:ecxlcd. A usual explanation 
of this passage of the holdings to the youngest is found in the 
fact that the youngest son remains longest in his father’s house, 
while the elder brothers have opportunities of going out into 
the world at a time when the father is still alive and able to take 
<'are of his land. This is w^ell in keeping with the view that 
customs of united succession arise in connexion with c'ompcnsa- 
tion provided for co-heirs waiving their c'laims in regard to 
settlement in the original household. The succession of the 
youngest appears also veiy^ characteristic in so far as it illustrates 


the break up into small tenanc'ics, as the youngest in the family 
is certainly not a fit representative of hierareliy and authority 
and c:ould not have been meant to ruie anything but his own 
restric tc'd household. 

One more feature of the ancient law of succe ssion has to he 
noticed in conclusion, viz. the exclusion of women from 
inheritance in land. There can be no doubt that as regards 
movable goods W'omen held property and transmitted it on apar 
w^ith males right from the^arliest time*. Acc:orcling to Germanic* 
conception personal ornaments and articles of household furni- 
ture are specially effected to their use and follow a distinct line 
of suc*c*cssiori from woman to w*oman (Gerade). Norse law puts 
women and men on the same fc:)oting as to all forms of propertv 
equated to “ movable money ” (Lbsore); but as to land there is 
a prevalent idea that men should be privileged. Women are 
admitted to a certain (*xt(‘nt, but alw*ays placed behind men of 
equal degree. Frankish and Lombard law^ originally exc luded 
women from inheritance in land, and this exclusion scc-ms as 
anc ient as the patriarc-lial system itself, whatever we may think 
about the position of affairs in prehistoric times when rules 
of matriarc'hy were pn*valent. A common-sense explanation 
of one side of this doctrine is tendered by the law of the 'rhurin- 
gdans (Lex Anghnum et Wmriiiornm. c. 6). It is statc'd there that 
inheritance in land goes with the duty of taking revenge for the 
homicide of relatives and with the power ot l)earlng arms. One 
of the most potent adversaries of this system of e xc lusion proved 
to be thci (dnircb. It favourc^d all through the view that land 
should be transmitted in the same way as inonciv or chattels. 
A Frankish formula (Marcii 4 ) shows us a father who takes c'are 
to endow his daughtc'r witlui j>iec eof land according to natural 
affet tion in spite of the strict huv of his tribe. Siic-h mslruments 
wcTc strongly backed by the Gluireh, and the view that woinc-n 
should be aclmiUed. to bold land on rertaiii occasions had made 
its way in England as t'arly as Anglo-Saxon times. 

Au'iiiokities. -Mayiu-, Hindu Law and I’sa^e (itS7iS); Julius 
Jolly, Outlines of a History of the Hindu Laio of Hartitnui, I nheyffante 
and Adoption (Taj^orc law Ic'ctiircs) (Calcutta, i8(S3); ]?. \V. l.cist, 
Aitavisches jus Civile (1802): F. Seeboliin, tribal System in nVi/r.v 
(jiid ed., 190.4); the- saiiH*, Tribal Custom in Anf^lo-Saxon J .aw 
(1002)1 Arhoisilc Jubainvillc, l.a T'amille ielti(iue{\n(>^>)', A. llciislcr, 
Jnstitiitionen des deutsihen Hriratiei hts, i. (iSSr,); Jininiicr, 

Deutsche JU'chts^eschichte (vol. i., '2nd cd., lo*)/); Jiil. E'iclo'r, 1'ntcr- 
siuhuui^en zur T'.rbenfol^e (limsbruck, 1891 siiq.); Jvraus, Sifte und 
Jh'uuch (Icr Sud-Slaven) J’olluck and Maitland, History of T.ni^hsh 
JaiwAT (1893); K<‘nuy, Law of Trimo^eniturc (1878); P. X'inogiadnil, 
'J he (irowth of the Mam^r (1905): J^randt, ForeUiesnumer om iiorsh 
Ju tshistoric KnAiania (i8.S»))j IkxlfMi, " Das Od.dsrccht " in the 
y.eitst hrift der Sarif^n vstiftinm fu^ I\ccht'.^e\i hiihte (Cicr. A])lh. 
X'Jii.); H. Jininner, " Dc.r 'rulciithcil " in Iho s.ainc /eitschrift 
(C'.cr. Abth. xix.); J... Mitteis, Romisihes Drivatrerht (io<>8), 
vol. i. ; iMistcl lie ('onlanf;cs, J a Citd anfuiue (.4th ctl., 1872). 

(!’. Vr.) 

SUCCESSION DUTY, in the iMiglish fisc al system, “ a tax 
plactxl on the* gratuitous ac-qiiisition of properly whicli passes 
on the; clc*ath of any person, by means of a transfcT from one* 
pc rsem (c alled the prede cessor) to another pe rson (cjalled the* 

I suc'c'essor).” In order jiropcTly to undcTStand the ])rc‘sent 
state of the English law it is nec'cssary to describe shortly the 
state of affairs plica to the Financ-e Act iSc)4 - an act which 
effc'c'tc'd a considerable c hange in the duties paynljle and in the 
mode of assessment of those duties. 

The principal ac t whic h first imposed a succession duty in 
England was the Suc cession Duty Act 1X53. By that act a 
duty varying from i to jo‘’o according to the Jc'gree c)f con- 
sanguinity between the predecessor and successor was imposed 
upon every suc c ession whic h was de fined as ” c*ver>' past or 
future disposition of propcTty by reason whercMif any person 
lias or shall bec'omc beneficially entitled to any projH‘rty, or 
the income thereof, upon the death of any person clying after 
the time appointed for the commencement of this ac't, either 
immediately or aftc^r any interval, eith(*r certainly or contin- 
gentlv, and either originally or by way of substitutive limitation 
and every devcilution by law of any beneficial interest in pro- 
perty, or the^nc:ome thereof, upon the death of any pe rson dying 
after the time appointed for the commencement of this act to 
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liny other person in possession or expretnney/’ The property 
which is liable to i>ay the duty is in realty or leasehold estate 
in the United Kingdom and personalty — not subjeet to legiuy 
duty — ^wlueh the ben(Tulary elaims by virtue of English, 
S<‘ottish or Irish law. Personalty in England bequeathed by 
a person domiciled abroad is not subje('t to siirrcssion duty. 
Sur('essioris of a husband or a wife, sucf'essions where the princi- 
pal value is under £roo, and intlivldiial successions under £20^ 

; .0 exempt from duty. Leasehold ^:)roperty at\d personalty 
i;:rec.tcd to be conv( rt(‘d into real estate are liable to succession, 
not to lega<'V duty. vSpecial provision is made for the collection 
oi duty in the cases of joint tenants and where the sueiTssor 
is also th(‘ predecessor. 'I’he duty is a first < hargc on property, 
but if the property lie parted with before the duty is paid the 
liability of tlie suecessor is transferred to the alienee. It is, 
therefore, usual in rerpiisitions on title lieforc conveyanee, to 
demand for the protection of the purchaser the production of 
receipts for succession duty, as such rce'cipts arc an effectual 
jirotection notwithstanding any suppression or misstatement 
in the account on the footing of which the duty was assessed 
or any insuffuMeiuy of siuh assessment. 'Phe duty is In' this 
act (brected to be assessed as follows : on personal property, if 
the SLieecs.sor takes a limited estate, tllO duty is assessed on the 
principal value of the annuity or yearly income estimated 
according to the period during whic h he is entith'd to receive 
the annuity or yearly incortie, and the duty is pa\a])le in hmr 
yearly instalmi-nts free from interest. If the sucressor takes 
absolutely he pays in a lump sum duly on the principal value. 
On real property the duty is ])ayabK- in eight haU-yi arly instal- 
ments without interest on the capital value of an annuity ecjual to 
the amiual value of the property. Various minor changes were 
made. IK' the riistoms and Inland Revenue Act t8«Si , personal 
estates under £^00 were exempted. Jly tlie ('usKans and Inland 
Revenue AcT itS88 an additional h was ehargc'd on successions 
aV(‘iMly paying 1 ‘J,', and an arldltional lU’n on successions 
pa)ing mure than i By the Customs and Inland Revenue 
Act iS8q an additional duty of 1 “y called estate duty was 
payable on successions over £10,000. 

The Finance Acts 18(4 and 1009 effected large changes in 
the duties payable on death (for which s(’(' I'.statk 
I.KGACv). As regards the sucees.-don clulies they enacted that 
payment of the estate duties tlua'eby created should include 
payment of the additional duties mentioned above. Estates 
nnd(T £^ooo (£2000 in the case of widow or child of decea.scd) 
arc excmplecl from ])ayinent of any succession duties. TIic 
siKTcssiou duty payable under the Suc’c'rss'on Duty Ac t 1853 
was in all (‘asvs to be ealenlated according to tb.o principal 
value of the property, f.c. its s(‘lling value, and though still 
payal.)le by instalments interest at 3^’y is ehargealde. The 
adclltional succession duties are still payable in cases where 
the. estate duty is not charged, but such ci\;es are of small 
importarifi; and in j)rac ilex- arc n(.)t as a rule charged 

Chiitrd -The* Vnili-il Stall's a sii<. n dutv I 'V 

the War Kevt-niie Act of |.S«>8 on sll Irc.acifs or distril.utivo slian-s 
of pcrsniial property exceeding Sio.ooo. 11 is a tax on the privilc ‘;c* 
of snccc-'ssion. Dc/viscs cjr distributions of Is.nd are not ailcxti'd bv 
it. The rate of duty runs irom 73 cinls on llu; to on ific 

8rt)c). if the L.-gary or slinrc* in (| nest ion does not excc.-ed .ijS’fj.ooo. 
On those of over that value the:; rate' is inultiplic'd rl time's on 
(•stall's up to Sioo.ooo, tvvolold on thc>se fnmi I'iilooaKio to $;,oc).ooo, 
2I times oji those from $500,000 to a million, and threefoM for 
Ihoscj exceeding a million. Tins statute li.is been siipportotl ;is 
constitulione.l *hy thej Supreme' Court. Manv ol the states ab^o 
impose snccc's.-ion elnties. or Iransfe'r taxes; ge-nerallv. however, on 
eedlaten.l ,and reiimte successions; sf>m<'times progressive, according 
to the amount f»f th<? succession. 'Die state duties generally touch 
real estate succ e ssions a.s well as those to personal proper! V. if a 
citizen of state A owns n-gistereil bonds of a corporation cliartered 
bt^ state B, which lie? has ]>nt for safe keeping in a ejc'posit vaidt 
in state C, his (‘state may thus have to pay tour siiccc'sskm taxes, 
one to state'; A, to which ho helongs and which, hv legal lictiejn, is 
the seat of all his personal propeity; erne to stale It, for ]>eTiuittijyg 
the tiansfer of the l)e)nds to the legatees on tlic' books ot the 
cejrporal ion; one to st.it^' C. for allowing them to be removed 
from the de posit vault ior that purpose; and one t j the United 
States. 


SUCCINIC ACID, C,n,(C(),H).,. Two acids corresponding 
to this empirical formula are known — namely ethylene suc- 
cinic acid, IK LC‘CHo CU./CO.,Ii and ethylidene succinic arid 

Ethylene succinic acid occurs in amber, in various n'sins and 
lignites, in fossilized wood, in many members of the. natural 
orders of Papavenu'eae and Cornpositac, in unripe grapes, 
urine and ])lood. It is also found in the thymus gland of calves 
and in the spleen of cattle, it may be prepared by the oxidation 
of fats and of fatty a(ads by nitric acid, and is also a product of 
the fermentation of malic and tartaric acids. It is usually 
obtained by the distillation of amber, or by the fermentation of 
(aleiiim malate or ammonium tartratig Synthctieiilly it may 
bo obtained by reducing malic or tartaric acids with hydriodic 
a('id (R. Schmitt, vl;/;/., i860, 114, p. 106; V. Dessaignes, ibid., 
t86o, 115, p. 120; by reducing fumaric and maleic acids with 
sodium amalgam; by heating bromacetic acid with silver to 
130° (*. ; in small (piantity by the oxidation of acetic acid with 
potassium persulphate (('. Moritz and R. Wolffenstcin, /icr., iSqt), 
\2, p. 2554); by the hvdrolvsis of siua'inonitrile (from ethylene 

iiromidO by the 

liydrol} sis of /S-cyanpropionir ester; and by the (ondensation 
of sodiomnlonir ester with nioiux'hloraf'etir esttT and hydroly sis 
of the resulting ethane tricarboxylic ester (R()/')XTL(dfo'(X).,R; 
this iiH'lbod is applicable to the preparation of substituted 
siUM'inie at'ids^ It is also produced by the electrolysis of a 
concentrated solution of potassium ethvl malonate. 

It crystallizes in jirisms or plates which melt at 585'' C. and boil 
at 235'^ ('. with partial (‘onversion into the anhydride. Ft is 
readily soluble in water. A(|ueous solutions of the acid are 
decomposed in sunlight by uranium salts, with evolution of 
carbon dioxide and the formation of propionii' acid. Potassium 
permanganate, in acid solution, oxidizes it to carbon dioxide 
and water. 1'be sodium salt on distillation with pbuspltoms 
trisnlphide gives thiophene. The esters of the ac'id eondensc 
readily with aromatic aldehydes iind ketones to form y-di- 
snbstituted itaeonie acids and y-alkyl('n pyrotartaric acids 
(II. Stof)be, An)}.y j8oo. 308, p. 71). y-Oxya<'ids are formed 
when aldehydt'S are heab'd with sodium suerinale and sodium 
a.eetate. Kuiiutous salts of the acid arc known, the basic 
ferric salt being oceasionally used in (piantitative analysis for 
the separation of iron from aluminium. 

SucLinyl Lhloridc ,' by the action of ph(!S])lioins penta- 
(.iiiornU' on bucxinic aci<l, is a colourless liquid w'hicli boils at Tqn'’ C. 
In many r<-q)ects it behaves as thou:;h it were dichlorbntvro-lactoiie. 
CCI. 

C.JI, ~ O; e, g. on reduction it yirlds butyro-ladone, and when 

CO ' 

!»1. i.scd with benzene in tho presence of alnnriiihirn chloride 
I it yii'ld-s chiefly 7 dijihenylbutyro-lactone. Sucenur (nihvdndc 
I (LHj(e'()).A is {)l)t.:.iiied by heating the acid or its sodium salt with 
I acetic anhydride; by the action of acetyl chloride on the barium salt; 
l»y distilling a luixturo of siiccinic at id and suteiiivl chloritle. or by 
heatiji.g sneciiivl elilori !e witli anliydroiis ox.alir acid. It crystc.Ilizes 
in plates wliit h melt at I 2 ()'‘ C.. and distils without do(X)mposition. 
It is slowly tlisstdceil liy water wdtU tho foiniation of the acid. It 
combines readilv with the meta-;\minoplien<»ls to form rhodamincs, 
which arc valuable dy(‘stntts. Hc'atcd in a current of ammonia 
it .s,iv('s snccinimide, wdiich is also obtained on heating acid ammon- 
ium siu'cinato. It crystallizes in colourless octahedra which iiu'lt 
at 125-1 C., and is c'asily soluble in water. When warmed with 

baryta w'al(*r it yit'lds snccinamic acid, HOXC'HoC'HoCONMo; 
and with alcoholic iuiimonia at 100 ’ C. it .gives succinamule. 'Ph'e 
imino hydrogen p.tom is easily n'placccl by metals. Distillation 
with zinc dust giv(*s pyrrol [q.v). T>y the action of bromine in 
alkaline solution it is converted into jJ-aminopropionic acid. 
Snccinaynidc, CJ L(c:.OXH..)„, bc'st obtained bv the action of a.mnmnia 
on diethvl sneeinate, crystallizi.-s in nec'dh's which melt at 242- 
C.. and is soluble in hot waiter. Succinonitrile.CMA^^)-’ 
is obtained liy the action (d potassium cyanide on ethylene 
dibrornide or by tlic electrolysis of a solution of potassium cyan- 
acetale. It is an amorphous solid wdiich melts at 54-55'^ C. On 
reduction with sodium in alcoholic solution it yields tetraethylenc 
diamine (pntix'scein) and pyrollidine. 

Methyl succinic acid (pyrotartarid acid) . 110 X 01 I^ CTT ((Tl.,) -COJ 1 . 
j is lornu'd by th(' dry distillation of tartaric acid; by heating pyruvic 
; acid with concentrated hydrochloric acid to iSo'^ C. ; by the reduction 
of ritraconic and mcsaconic acids with sodium amalgam; and by 
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the hydrolysis of / 3 -cyanbutyric acid. It crystallizes in small prisms 
which meit at 112'' C. and are soluble in water. It forms an 
anhydride when heated. The sodium salt on heating with 
phosphorus trisulphido yields mcthylthioplien. 

EthyMcne succinic acid or isosuctinic acid, CH3CIl(rO..H)o. 
is produced by the hydrolysis of a-cypiipropionic acid and by the 
action of methyl iodide on sodio-malonic ester. It crystallizes in 
pnsms which melt at 120° C. (T. Salzer. fourn, pvak. Chem., 1S98 [z], 
57. p. 497). dissolve in water. It does not yield an anhydride, 
but when heated loses carbon dioxide and leaves a residue of 
pn)])ionic acid. it may be distinguished Iroin the isomeric 
ethvlene succinic acid by the fact that its sodium salt does not give 
a precipitate with ferric chloride. • 

SUCHER, ROSA (1849- ), German opera singer, mr 

Jlasselbeek, w^as the wife of Josef Sueher (1844- igo8), a wtH- 
kriown eondiietor and composer. They w^re niarricd in 1876, 
when she had already had various engagements as a singer and he 
was conductor at the Leipzig city theatre. hVau Sueher soon 
btjcame famous for ht*r performances in Wagner's operas, her 
seasons in London in 1882 and 1892 proving In^r great ('apac'ity 
botli as singer and actress; in 18S6 and 18S8 she sang at 
Ibivreiith, and in later years she was principally associated with 
the opera stage in llerlin, retiring in 1903. Her magnificent 
rendering of the part of Isolde? in Wagner's opera is especially 
remembered. 

SUCHET, LOUIS GABRIEL, Due D’Ai.bufkra da Valencia 
(1770-1826), marshal of Fram e, one of the most brilliant of 
Napoh'on’s generals, was the son of a silk manufacturer at T.yons, 
where he was born on the 2nd of March 1770. He originally 
intended to follow his father’s business; but having in 1792 i 
served as volunteer in the cavalry of the national guard at | 
Lyons, he manifested military abilities which secured his rajiid 
promotion. As chef de bataiUon he was present at the si(*ge of j 
onion in 1793, where he took Gmieral O'Hara yirisoner. During 
tlu' Italian ('ampaign of 1796 he was severely wounded at ('erea 
on the 1 j th of October. In October 1797 he was appointed to the 
command of a demi-brigade, and his servii'cs, under Joubert in the 
Tirol in thatye.'ir,jindinSwitzerlandunderlh*unein 1797 98, were 
recognized Ijy his promotion to the rank of general of brigade. 
He took no part in the Eg}'ptian campaign, but in August w'as 
made hief of the staff to J.lnine, and restored the efficiency | 
and di.seipline of the army in Italy. In July 1799 In; was made 
general of division and chief of staff to Joubert in Italy, and 
w'as in 1800 named by Masstma his second in command. His 
dexterous resi.slance to tin; superior forces (.if the Austrians with 
lh(‘ l(‘ft wing of Massena’s army, wdieii the right and centn; w'cre 
shut up in (ienoa, not only prevented the invasion of France 
from this direction but ('ontrihuted to tbc su('('ess of Napoleon’s 
crossing tbc Alps, wbicb culminated in the battle of Marengo 
on the 14th of June. He took a prominent part in the Italian 
campaign till the armistice of Treviso. In the campaigns of 
1805 and t8o6 he greatly increased his reputation at Austerlitz, 
Saalfeld, Jena, Pultusk and Ostrolenka. Ht* obtained the title 
of count on the 19th of Marcli 1808, married Mile de Saint 
Joseph, a nie('e of Joseph Bonaparte’s wife, and soon afterwards 
was ordered to Spain. Here, after taking jKirt in the siege of 
Saragossa, be was luiiiKid (uimmandcr of the armv of Aragon and 
governor of the province, which, by wise and (unlike that of most 
of the French generals) disinterested administration no less 
than by bis brilliant valour, he in two years brought into com- 
plete submission. He annihilated the army of Blake at Maria 
on the T4th of June 1809, and on the 22nd of April 1810 defeated 
O'Donnell at Lerida. After being made marshal of France 
(July 8, 181 j) he m i8i2*achieved the concpiest of Valencia, 
for which be was rewarded wuth the title of due d’Albiifera da 
Val(*ncia (1812). When the tide set against the French Suchet 
defended his corupn^sts step by step till compelled to retire into 
France, after which he took part in Soult’s defensive campaign. 
By Louis XVlll. he w'us on the 4th of June made a peer of 
France, hut, having during the Hundred Days commanded 
one of Napoleon’s armies on^he Alpine frontier, he w’as deprived 
of his peerage on the 24th of July 1815. He died near Marseilles 
on the 3rd of Janiuirv 1826. Suchet wTote Memoires dealing 
with the Peninsular War, which w'ere left by the marslial in an 


unfinished condition, and the two volumes and "tit las appeared 
in 1829-1834 under the editorship of his former chief stafT 
officer, Baron St (’yr-Nogues. 

^ See C. 11 , Banuilt-Koullon, Le Marcchal Suchet (Paris. 185.1); 
Choumara, Considerations militaires shy les memoires dn Mar/chal 
Suchet (Paris, i8.yo). a controversial work on the last events of the 
Peninsular War, inspired, it is supy)OSe(l. by Soult; and Lieiitenant- 
G«*neral Lamarcjiie's obitiiarv iioliec in the Spectateur militaire 
(i82(>). Sec also bibliography in article Peninsci.ak War. 

SU-CHOW. There i^rc in China three cities of this name 
which deserve mention. 

• J. Su-chow^-Fu, in the province of Kiang-su, formerly one 
of the largest cities in the world, and in 1907 i reclited si ill w ith 
a population of 500,000, on the Grand Canal, 55 rn. W.N.W. of 
Shanghai, wath W'hich it is connec'ted by railway. Tlie site is 
practi('ally a cluster of islands to the east of Lake Tai-hu. The 
walls are about to m. in circumfen'ni e and there are four large 
.suburbs. Its silk manufactures ar(? n^presented by a gr(‘yter 
variety of goods than are produced anywhere else in the empire; 
and tl\e publication of cheap editions of the Chinese classics is 
carried to great ptTfec tion. There is a Chinese proverb to the 
effect that to be perfectly liappy a man ought to be born in 
Su-chow, live in Canton, and die in Lien-chow. The ninc- 
storeyed pagoda of tl^‘ northern temple is one of the linesL in 
the country. In i860 Su-eh(jw was captured l)y the T'aip'ings, 
and when in 1863 it w^as recovered by (General Gordon the city 
was almost a heap (»f ruins. It has since largely recovered its 
prosperity, and besides 7cH)o silk looms has cotton mills and 
an important trade in rice. Of the original splendour of the 
place some idea maybe gathered from the beautiful plan on a 
slal) of inarlde preserved since 1 247 in the temple of ('onfueiiis and 
reproduced in Yule's Marco Polo, vol. i. Su-idiow was foumh* 
in 484 by llo-lu-Wang, whose grave is ixivered by the artificial 
“ Hill of the Tiger ’’ in the vicinity of the town. The literary 
and poetie designation of Su-ehow is Ku-su, from the great towxT 
of Ku su-tai, built by Ilo-lu-Wang. Su eh.ow' was opened to 
foreign trade by the Japanese treaty of 1895. A Chiwsc and 
European school was opened in 1900. 

2. Su-ehow', formerly Tsiu-tsuan-tsiun, a free city in the 
province of Kan-suh, in 31)° 48' N., just within the extreme 
north-west angle of the; (ire^at Wall, near the gate of jade. It is 
the great ee-ntre of the rhubarb trade. Corn[)le*tedy de'stroved 
in the gri*at Mahommedan or Dungan insurreGion (1865 72), 
it was rea'overeel by the (.hinese in 1873 and has been rebuilt. 

3. Su-e:how, a e'ommercial towm .sitiiale‘el in the* province of 
Sze-eli’uen at the* junction of the Min River with the Yang-t.se- 
Kia,ng, in 28*^ 46' 50" X. Bnpulation (1907) about 50,000. 

SUCKLING, SIR JOHN (1609-1642), English poet, was horn 
at Whittoii, in the* parish of Twic kenham, Middle.sex, and bap- 
tized there on the" joth of Eehruary 1609. His father, Sir John 
SiK'kling (1569-1627), had hc'cn knighted by James I. and wixs 
I siK'cessivcly master of re*(jue*sts, (Comptroller of the household 
I and secretary’'* of state. He sat in the first and second parlia- 
ments of Charles I.’s reign, and was made a privy councillor. 
During his career he arnasse;d a I'onsiderahle; fortune, of which 
the poet became master at the age of eighteen. He was sent 
to Trinity College;, Cambridge, in 1623, and was entered at Gray’s 
Inn in 1627. He was intimate with Thomas Carew, Richard 
Leivelace, 'riiomas Nahhes, and especiallv wuth John Hales 
and .Sir William Davenarit , who furnished John Auhre*y with 
information about his friend. In 1628 he left London to travel 
in Erance and Italy, returning, however, hehg-e the; autumn of 
1630, when he was knighted. In 1631 he volunteered for the 
force raised by the marquess of Hamilton to serve under 
Gustavus Adolphus in Germany. He was ba< k at Whitehall in 
May 1632; hut during his short .service he had l)ei*n pr(*se*nt at 
the battle of Breitenfeld and in many .sieges. He was hand- 
some, riedi and generous; his hajijiy gift in verse was only one 
of manv accompli.shme-nt.s, hut it commended him especially 
to ('harles I. and his queen. He* says of himself (“ A Sessions 
of the Poets ”) that he “ prized black eyes or a lucky hit at 
bow'ls abc^ve all the; trophi(;s of wit.” He w^as the best card- 
player and tlie l^cst howler at court. Aubrey says that he 
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invented the game of cribbage, and relates that his sisters came 
weeping to the bowling green at Piccadilly to dissuade him from 
play, fearing that he would lose their portions. In 1634 great 
scandal was caused in his old circle by a beating which he 
received at the hands of vSir John Digby, a rival suitor for the 
hand of the daughttT of Sir John Willoughby; and it has 
been suggested that this incident, which is narrated at length 
in a letter (Nov. 10, 1634) from George (hirrard ^ to Strafford, 
had something to do with his beginnii?g to seek more serious 
society. In 1635 he retired to his country estates in obedience 
to the proc'lamation of the 20th of June 1632 enforced by the 
Star ChamlxT - against absentee landlordism, and employed 
his leisure in literary pursuits. In 1637 A Sessions of the 
Poets was circulated in MS., and about the same time he 
wrote a tract on Socinianism entitled An Account of Religion 
by Reason (pr. 1646). 

As a dramatist Suckling is noteworthy as having applied to 
regular drama the a('cessories already used in the production 
of masejues. Ilis Aglaura (pr. 163S) was prcKluced at his own 
expense with elaborate s('encry. Even the ku'c on the actors’ 
coats was of r(*al gold and silver. 1'he play, in spite of its 
felicity of diction, lacks dramatic interest, and the criticism 
of Richard Elecknoe {Short Discourse of the English Stage)? 
that it seemed full of flowers, but rather stuck in than growing 
there,” is not alU'gether unjustified. The Goblins (1638; 
pr. 1646) has some reminisceiUTs of The 7'ernpest: Brennoralt, 
or the Discontented Colonel (1639; pr. 1646) is a satire on the 
Scots, who arc the Lithuanian rebels of the play; a fourth play. 
The Sad One, was left unfinished owing to th(; outbreak of the 
Civil War. Suckling raised a troop of a hundred horse, at a 
cost of £*12,000, and ac'companied (Earles on the Scottish expedi- 
tion of Jh39. He shared in the earl of Holland’s retreat before 
Duns, and was ridiculed in an amusing ballad (pr. 1656), 
in Miisarum deliciae: “On Sir John Suckling’s m(,st War- 
like Preparations for the S<'ottish Whir.”** He was elected as 
member for Jlraniber for the opening session (id|o)of the T.ong 
Parliament; and in tliat winter he drew up a I Iter addressed 
to Henry jerrnyn, afterwards earl of vSt Alban ., advising the 
king to discoiK'crt the op[>ositi('n leaders by maldng more (‘on- 
cessions than they asked for. In .May ('f tlie following year lie 
was implicated in an attenijit to rescue Strafford from the Tower 
and to bring in Erench tn»ops to the king’s aid. The plot was 
e.xposed by the evidt'nce of Colonel George Goring, and Suckling 
fled beyond the. seas. The cir<mmstanc(‘s of his short exile arc 
(d)scur(‘. Ifc was certainly in Paris in the summer of 1641. 
One pamplilet related a .story of his elopement with a huly to 
Spain, where he fell into the hands of the Trujui Ition. .T'he 
manner of his death is nrn'ertain, but Aiibn y’s statement that 
he put an end to his life by ptjison in May or June 1642 in fear 
of ])ovcrty is generally accepted. 

Suckling’s r<*putation as a poc't depends on his'. minor pieces. 
They liave wit and fancy, and at times ('xcjnisite felicity of 
expression. “ l^asy, natural Suckling,” Iffillamant’s comment 
in Congreve’s Way of the World (Act iv. sc. i.), is a just tribute 
to their spontaneous quality. Among the best known of th<’m 
arc tlic “ Ballade uy)on a WTdding,” on the occasion of the 
marriage of Roger Ih vie, afterwards carl of Orrery, and Ladv 
Margar<‘t Ih'ward, “ I pritliee, .S(*nd me back my heart,” 

“ Out upon it, I have loved three whole days together,” and 
“Why so pale and wan, fond lover?” from Aglaura. A 
Sessions of the 'Porfs dt scribing a meeting of the contem- 
j)orary versifiers under the presidency of Apollo to deride 
who should wear the laurel wreath, is the prototype of many 
later satires. 

A collection o[ Suckling’s poems was first puhlished in as 

Fragmcnta aurca, the so-calleh Selections (i8 V)) jiiiljlislicd by the 

^ Stralimd’s Letters and Despitchcs (I’/ yff. i. >0. 

* I'or an account of the proceedings see thbtoiiml Collections, ed. 
hy Rushworlh (1O80), 2nd pt.. p}>. 2.S8 29 u 

* Rq[)rinted in Eng. Drama and Stage, (?d. W. C, Hazlitt, Kox- 
burghe Library (1809). p. 277. 

^ Attributed hy Aulirey to Sir John Mennis (1399 1071). Sec i 
also a .song printed in the tract, Vox borealis (Ilarl. Misc. hi. 233). 


Rev. Alfred Inigo Suckling, author of the History and Antiejuities of 
Suffolk (1840-1848) with Memoirs ha.sed on original authorities and 
a portrait after Van Dyck, is really a complete edition of his works, 
of which \V. C. Hazlitt’s edition (1874; revised ed., 1892) is little more 
than a reprint with some additions. The Eoems and Songs of Sir 
John Suckling, edited hy John Gray and decorated with woodcut 
Ixirdcr and initials hy Cliarles Ricketts, was artistically jirinted at 
the Kalian tyne Hn'ss in 189O. In 1910 Suckling’s works in prose 
and verse were edited by A. Hamilton Thompson. For anecdotes 
of Suckling’s lile see John Aubrey’s Hrief Lives (Clarendon l*re.ss 
ed., h. 242). 

SUCRE, or Chuquis.\ca, a city of Bolivia, capital of the 
department of ('huquisaca and nominal capital of the republic, 
46 m. N.E. of Potosi, in 19'’ 2' 45" S., 65® 17' W. Pop. (1900), 
20,967; (1906, estimate), 23,416, of whom many are Indians and 
eholos. 'Lhc ci,ty is in an elevated valley opening southward 
on the narrow ravine through which flows the Cachimayo, the 
principal northern tributary of the Pilcomayo. Us elevation, 
8839 ft., gives it an exceptionally agreeable climate. There are 
fertile valleys in the vicinity which provide the city’s markets 
with fruit and vegetables, w'hilc the vineyards of Camargo 
(formerly known as (Anti), in the southern part of the depart- 
ment, .supply wine and spirits of excellent (juality. The city is 
laid out regularly, with broad streets, a large ('cniral plaza and 
a public garden, or promenade, called tlie Prado, Among its 
buildings are the cathedral, dating from 1553 and once noted 
for its wealth; the presidents palace and halls of congress, 
whi(‘h arc no longer occupied as su<'h by lh(‘ national govern- 
ment; the cabUdo, or town-hall; a mint dating from 1572; the 
courts of justic'e, and the university of San Xavier, founded 
in 1624, with facniltics of law, medic'ine and theologv. 'Fhcre 
is a pretty (‘hapcl called llie “ Rotunda,” erected in 1852 at 
the lower end of the Prado by Prc.sident Ih'Izii, on the spot where 
an attempt had been made to assassinate him. Sucre is the 
seat of the arelihishop of La Plata and (.'harcas, the primate 
of Bolivia. It is not a commen'ial town, and its only note- 
worthy manufacture is the “ clay dumplings ” whieli are eaten 
with potatoes by the inhabitants of the Bolivian uplands. 
Althougli the (‘apital of Bolivia, Sucre is one of its most i.solated 
towns l)e('auseof the diffi('nlt eharaeler of the roads leading to 
it. It is reaeh(‘(i from the Paeifie hy w'ay of (.'liallapata, a 
station on the Antofagasta iV Oniro railway. 

1 ''ie Spanish town, aec'ording to Velasco, was founded in 1538 
hy (aptaiii Pedro Angules on the site of an Indian village called 
ChiKjnisaca, or Ehuqnichaca (golden bridge), and was calk'd 
('harcas and C'iudad de la Plata by the Spaniards, though the 
natives clung to the original Indian name. It bci'ame the ea])ital 
of the province of ('harcas, of the enmarca of ('hii(|iiisa.ea, and ot 
the bishopric of T.a J’lata and ('harcas, and in time it became 
the favourite residcni'c and hi alth resort of the rich mine owners 
of Potosi. The l)ishoprie dates from 1552 and the archbishopric 
from 1609. In the latter year was created the Real Audiencia 
de la Plata y ('harcas, a royal court of justice having jurisdiction 
over l]pf)er Peru and tlie La Plata provinc'cs of that time. Siktc 
was the first city of Siianish South America to revolt against 
Spani.sh rule— ^in the 25th of May 1S09. In 1840 the name 
Sucre was adopted in honour of the patriot commander who won 
the last dec isive liattlc of the war, and then became the first 
jiresident of Bolivia. 'J’he city has suffered miK'h from parti.san 
strife, and the removal of the government to La Paz greatly 
diminished its importance. 

SUeZAWA (Rumanian, Sueeava)^ a town in Bukovina, 
Austria, 50 m. S. of ('zcrnowhtz by rail. Poj). (i()oo), 10,955. 
It is situated on the river Suezawa, which forms there the 
boundary between Bukovina and Rumania. One of its two 
churches, dating from the 14th centiirvq (‘ontains the grave 
of the patron s:unt of Bukovina. The principal industry is 
the tanning and leather trade. Not far from Suezawa lies the 
monastery of Dragomirna, in Byzantine style, built at the 
beginning of the 17th centur)\ Suezawa is a vcr\' old town and 
was until 1565 the capital of the principality of Moldavia. It 
was many times besieged by Poles, Hungarians, Tatars and 
'furks. In 1675 it was besieged by Sobicski, and in 1679 it 
was plundered by the Turks. 
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SUDAN (Arabic Bilad-es-Stidafi, coiintr\^ of the blacks), African type, occupy the greater part of the coimtr}’. Towards 
that region of Africa which stretches, south of the Sahara and the south-east, slates, quartzites and iron-bearing schists occur, 
Egypt, from Cape Verde on the Atlantic to Massawa on the but their age is not known. The ('ongo sandstones do not appear 
Red Sea. It i- bounded S. (i) by the maritime countries of the to extend as far north. The Nubian sandstone borders tlie 
W est ( oast of Africa, (2) by the basin of the ('ongo, and (3) by 1 Libyan l)(‘scrt on the south and S(nith-west, but it is doubtful 

the equatorial lakes; and E. by the Abyssinian and Ci illa high- if this sandstone is of Cretaceous or earlier date, 

lands. The name is often used in (ireat Dritain in a restricted The Sudan ('ontains the basin of the Senegal and parts of 
sense to designate only the eastern part of this vast territory, three otluT hydrographic' systems, namely : the Niger, draining 
but it is properly applied to the whole area indic ated, which southwards to the Atlantic; the central depression of Lake Cliad; 
corresponds rougldy to that portion of negro Afriea north of the and the Nile, flowing northwards to the Mediterranean. Lying 
ecjuator under Mahommedan influenc-e. 1 'he terms* Nigritia willdn the tropies and with an av'crage elevation of not more 

and Negroland, at one time current, referred to the same region, than 1500 to 2000 ft. above the sea, the elimate of the Sudan 

is hot and ifi the river valleys very un- 
healtlu’. Eew' [)arls are suitable for the 
rcsideiict' of Europeans, ('ut oil from 
North Afriea by the Saharan desert, the 
inhabitants, wlio belong in the main to 
the negro family proper, are thought tc) 
have rec'eived their earlic'st eivilization 
from the J'^ast. Arab influeiiee and the 
Moslem religion bi‘gan to be felt in the 
we acTn Sudan as early as the qth eentiiry 
and had take n deep root by the end of 
the i ilh. 'file existence of nativ e ('hris- 
tian states in Nubia hindered for some 
centuries the spreiid of fslaiu in the 
eastern Siicl;m, and throughout th(‘ 
country some tril u's have remained 
pagen. It was not until the last (juarter 
of*'! he jegh c'ciilury that the hhiropean 
nations beeaine the ruling forecu 

'riu‘ terms western, ca iilral and eastern 
Sudan ar(‘ indicative of geographical 
position merel)'. 'J‘iie various state's are 
politic^ally divisible' into four gnaips : 
(1) those west of the Niger; (.\) tliose 
betwe'en tlu* Niger and J.aket ('had; (3) 
those hetw'een J.ake ( had and the biisin 
of the Nile; (4) those in the? Upper Nih' 
valley. 

The first group inciudc'S the' native 
stales of Rondii, Euta Jallon, Masina, 
Mossi and all the tribes within the gr(*at 
bend of the Niger. In the last (jiiarler 
of the icgh eenliiry they Jell under the 
control of Frame, tlic region luing 
stvlcd cjflic'ially Xhv. Erenc'h Sudan. In 
ic)oo this title was abandoned. Tlu* 
gri‘iitk*r j)art of what was the h'reneh 
vSiidan is now known as the LJ{)per 
Senegal and Niger ('ctlony (see Seneoai,; 
Ekkncii W'est Afkica, cVc*.). 

I'lie second grcjup c>f Sudanese states 
is almost entirely within the Hrilish 
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'['he Sudan has an ethnological ratlier than a physical unity, 
and politic'nlly it is divided into a large number of stales, all 
uow" uneJer the control of Eijroj.)ean powers, 'riiese countries 
hc'ing separate b' desc ribed, brief nfjticc only is recpiired of the 
bndan as a w'hole. 

Within the limits assigiu'd it lic.-s a lengtli of about 4000 m., 
t^xtending .southwards at some points jooo m,, with a total I 
area of over 2,ooo,opo sq. m., and a po])ulation, approximately, I 
of 40,000,000. Jk'tw'cen tlie arid ami sanely northern wastes 
and the well-watert'd and arable vSiidaiU'sc lands tliere is a 
transiticimal zone of level grassy steppes (partly covered with 
mimosas and ac tu ias) with a rm*an breadth of about 60 m. 
Tlie zone lies between 17^ ami i8° N., but towards tlie centre 
reaches as far south as 15° N. Excluding this transitional | 
zone*, tlu' Sudan may Ix^ dc;scribed as a moderately elevated 
region, with extensive open or rolling plains, level plateaus, and 
abutting at its eastern and wTslern ends on mountainous country. 
Cr3^stalline rocks, granites, gneisses and schists, of the Central 


protectorate of Northern Nigeria. It includes the sultanate 
of Sokoto and its dc pendent emirates of Kano, Rida, Zaria, 
&:c\, and the ancient siillanateof Rormi, wLich, wit]) Adarnawa, 
; is partly within llie('urman colony of ('ameroon (see Nigeria 
; and Cameroon). 

I 'Fhc third or eonlral group of Sudanese states is formed of 
the sultanates of Ragirnii {(/.v.) with Kanem ^nd W'adai (t/.v.). 
W'adai was the last slate of the Sudan to eorne under iMiropeim 
influence, its cv)nqnest lieing effected in iqog. Tliis third groiij) 

I is included in French ('ongo (q.v.). 

' The fourth group eon.si-ts of the states conquered during 
the i<;th centnrv^ by the Egvplians and now under th(? joint 
control of (.Treat Britain and Eg\ pt. These countries are known 
collectively as the Anglo-Eg>q)tian Sudan (sec below). 

F(ir t1i(‘ regions west ol Dike ('h.ifl llic staiid.ird Iiistorii al wenk 
is the Truvd's of Dr Ileinrieh Ruth (5 vols.. I^ondon 
C.'oiisult als(» 1*. C. Mover, lirforschumisi'cschichtc und Staatenhildv.nf^en 
dcs IVrstsuffan fCiotlui, iHgy). an admirable .summary with bilflio- 
graphv and m.aps; Karl Kuinm, Idu- Sudan (London. 1007); Lady 
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Luyanl, J Tvtpical Dt fu inlrncy (London, 1905); and the biblio- 
f^raphifs uikUt lli<- various countries named. For sources 

and hislorv see TiMurKiu. F<.>r the central Sutlaii the most im- 
portant work is that ut tiii.stav Naehtii;al, Sahuiu and Sudan ( \ vols., 
JJeilin, 1^71) iS.So). See also l>oyd Ali-xainler, From the Ni^er to the 
Nile (2 vols., London, 1907) ; Karl Kiimm, From Idaussaland to Egypt 
(London, 191 <^). I'or the eastern Sudan see tlie biblio}.^raphie.s under 
the tollowiiii; section. A .isT)od i;eneral work is i\ Faiilitschke’s 
Die Sttdiinlunder (Freibiu^^, 1883). 

The Anglo-Kgyptian Sudan 

c 

The region wfiieli before the revolt of the arabized tribes 
under the Mahdi Mahommed Ahmed in 1881- 84 was known 
as the Egyptian Sudan lias, since its reconquest by 
aad^Area^^ the Anglo-Eg>’ptian (‘xpeditions of 1896-g.S, been 
under the joint sovereignty of Great ilritain and 
Eg}’'pt. The limits of this condominium dilTer slightly from 
those of the F^gyptian Sudan of the prt'-Mahdi period. It is 
bounded N. by Egypt (the 22rul parallel of N. lat. being the 
dividing line), E. by the Red Sea, Eritrea and Abyssinia, S. by 
the Uganda Protectorate and Belgian Congo, W. by French 
Congo. North of Darfur is the TJbyan Desert, in which the 
western and northern frontiers meed. Here the boundary is 
undefined.^ 

As thus (Xinslitiited the ;\nglo-Egypti;^,n Sudan forms a com- 
pact territory' whii'h, being joined southwards by the Uganda 
Protectorate, brings the whole of tin* Nile valley from the 
equatorial lakes t(j the Mediterranean untler the control of Great 
Britain. The Anglo-Egypliaii Siiflan extends north to soiitli 
about 1200 ni. in a direc t line, and west to east about 1000 111. 
also in a direct line. It covers (150,000 sq. ni., being about one- 
fourth the area of Europe. In wliat follows the term Sudan 
is used to indicate the Anglo-Egvptian condominium only. 

Phvsiiiil -Tlu‘ Sudan piest-nls luaiiy (HvcrsilU?d features. 

It imiy be (li\i<le<l broadly into two zones. 'I'he northern portion, 
from about 10^ N., is pr.ictically the south (‘ast(‘rn continuation 
ot tlie Saliaran desert; the soutlieni re.!^ion is i(Ttil(.\ abundantly 
•watered, and in plac<‘s densely lorested. West of llie Nile tluTo 
is a distiiietly marked intermediate zoiu' ol stepjx's. In the southern 
district, between 3 and in N., luy^e swamps e.xtend on enther .side 
of thi' Nile and aloie; the Bahr el (Ihazal, 

From south to north tln^ Sudan is traversed by the Nile {q.v.). 
and all the ;.^reat tributaries ot that river are either partly or entirely 
within its borders. The mo^t elevate<l district is a rani;e iil moniibiins 
rnnniim par.illel to the K<‘d Sea. The-,e mountains, which to th ; 
south join the Abs'ssinian hi'dilands. prestuil their steejjest ime 
eastward, attaininsi; heielits within the Sudan of 4000 to over 7000 It. 
Jebel Icrba, 7j8o It., and Jebel Sotiirba, OSSo ft. (l)oth lietwemi 21'’ 
and 22 ■ X.). the hi^;hest peaks, face the Ked Sea .iliout 20 m. 
inland. Westward the mountains slojx* erad'iallv to the Nile 
valley, which occu])jes the I'reater part ot tin' country and li.is a 
,i;eneral level of from (joo to i(joo It. In jdaees. as between Suakiii 
an<l I 5 ('rl>er and abov'c Koscirc-, on the i.Uue Nile, the mountain^ 
approach close t») th*- riva-r. ih-yond th • Nih; westward exb-iid 
vast plains, which in Kordotan and J)ar Nnba (between 10^' and 
13'^ .N.) are bioken by hills reaehiny 201 >0 It. I’artlu-r west, in 
Darfur, the country is more ele\at(-‘<l, the Jebel Marra ranjte beimj 
from 3000 to ()00o It. hi'-;h. In the south-w**st, iHvond the valhw 
ol the liahr-el-dliazal, the country .madua.lly risi’s to a rid.ne of hills, 
perhaps 2o*)o ft. liii;h, wliich rimniny south east and north-west torm 
the w ater-partim( between tlie Nile and the ('oneo. 

Apart from the Nile svstein, iiilly described elsewhere, the Sudan 
lias two other rivers, the (kisli and tlie Ikiraka. Tliese ;ir(‘ inter- 
mittent streams risim; in tlu' eastern chain ol irunuitiiins in Iiritrea 
ami llovvinc; in a funeral northerly *lirectioii. The Gash enters the- 
Sudan near Kass.al.'i and north of that towm turns west tow^ards the 
Atbara, but its waters are dissip.ited before that river is reae.hecl. 
The Gash iievc-rtlule.vi tertiliz<'s ii considerable tract of ('ountrv. 
The Khor Daraka lies e.e-^l of the (bish. It llow'S towards the Red 
Sea in the iiei.uhHourhoo.l of Trinkitat (some 30 m. south of Suakiii), 
but about 30 m. from Ih*- coast harms an inland delta. Exccjil in 
seasons of i;r*-at rain its waters do m»t reach the .sea. 

The (Fuist Region. The eo.isl (wtends aloni? the Red Sea north 
to south from 22^ N. to i*S N., a distance followin.t; the indentations 
of the shore of over 400 m. These iiKhmtations are nnmerou.s liul 
not deej), the j^eneral Inuid rd the coast biniif' S.S.K. The most 
prominent headland is Ras Hawaya (21'^ N.) which forms the 
northern shore of Dokhana Pay- Then* are h*w’ good harbours, Port 


^ It was supposed to b(‘ iiidicabxl by tin; lin{^ wdiich, according to 
the Turkish hrman of 183 1, desenbes, a semicircle from the Siwa 
Oasis to Wadai, aiiproaching the Nile betwc'cn the Secogd and 'I'hird 
Cataracts. This line is disregarded by the Sudan government. 


Sudan and Suakiii being the chief ports. South of Suakin is the 
sluillow bay ol Trinkitat. A large number of small islands lie oil the 
coast. A belt ol sandy land covered with low scrub stretches inland 
ten to twenty miles, and is traversed by kliors (generally dry) with 
ill-clelined shiltiiig channels. Deycnid this jilain rise tlu^ mountain 
ranges already mentioned, 'fheir seaward slop(*s often bear a con- 
siderable amount of vegetation. 

ihc Desert Zone, -'ilie greater part of the region bi'tw'cen the coast 
and the Nile is kmnvii as the Nubian Desert. It is a rugged, rocky, 
b.irren waste, .scoretl with khors or wadis, along whose beds there 
is scanty v'egetation. The desert character of tin* country increases 
as the river is iieanxl, but along either bank of the Nile is a narrow 
strip of c#iltival)le land. West ot the Nile thiirc are a lew oases — 
those of Solima, /aghaw’a and El Kali — but this district, part of 
tlie Libyan DesiTt, is (*ven more desolate than the Nubian Desert. 

The Intermediate Zone and the Fertile Districts. East of the Nile 
th(; re.gion ol absohih' drsfit ct-a-^es alxmt the point of the Atbara 
confluence. 'Phe country encltiseil l)y the Nile, tiie Atbara .ind the 
Blue Nile, the so-calU'd Island of Merot\ consists of very fertile 
soil, and alon.g the eastern Jroiilier, by the upper courses of the 
rivers named, is a distriet ot rich land alt('rnating witli jirairies and 
open forests. The lork betvv(‘(‘n tin* Wliite and Blue .Niles, the 
(iezira. is also fertile land. South of the Gezira is Scniiar, a well- 
watt'red country ot arable and grazing kiiiil. 

We.st of the Nil(' the desert zone extends farther south than on 
the oast, and Koidofan, which comes between tlie dt'sert and the 
plains of the Bahr-el-Gha/al, is largely barren and steppe land. 
South of 10'^’ N. there is ( viTywlu're, abundance of water. Darlur 
is mainly oj^cn, steppe like country with extensive tracts oi cultiv- 
able laixl .'iiid a c. ntral mountain massif, the Jebel Marra (see 
Sknnar; Kokdi)1<.\n; Dakkuk). 

Climate. 'I'lie country lies wholly within the tropics, and as the 
grcxitcT p.'irtol it is far remove'* 1 from th*' *.)c* an and less than 1500 ft. 
above th(‘ sea it is extremely hot. Tlie heat is greatest in the 
central regions, least in the desert zone, where the dilfereiice between 
summer ami winter is marked. Even in winter, however, the *lay 
ttmijieratnres are high. Of this region the Arabs say “ the soil is 
like fire and the wind like a llame.” Neverthi'less, the dryness ol the 
air renders the climate healthy. The steppe countries, Kordotan 
and Darfur, arc also Jiealtliy except alter the autumn rains. At 
Khartum, centrally sitii;ite*j, the minimum temperature is about 
40"" F., the maximum 113". the mean annual 1emperatl1^^ being 80°. 
January is the coldest and Jniu' the hottest month. Violent sand- 
storms are Irequent troiii June t*) August. Imiuv rain /om-s iiuiy 
lx* (listiiigui.slied. 'Phe norilu'rii {d(‘S(‘rt) ri'gioii is one of little or 
no rain. 'Pliere arc perhaps a tew rainy (lays in winter and an 
occasional shinu in the siinimer. In the central belt, wliere “ the 
rainy .seeson is from mi*l- June to Sej)t(*mbi‘r. there are s*)me 
10 in. ol rain during the yt'ar. The number ot days on which 
ram tails ran ly I'xceeds, liowevi'r, tifvix'ii. The raini.ill im ri'ases 
t(j about -20 in. per annum in thi- eastern and south eastern 
regions. In thi' swanij) district and throughout the 1 lahr-t l-GIiazal 
Jie.ivy rains (.jo in. or more a ye;i.i*) are experienced. 'Phe sea.soii 
ol heaviest rain is .Irom Ajiril t*) Sejittmber. In the maritime 
*listrict there arc occasi*jn;il heavy rains between August and 
January. In the sudd regi*>n thumlerstorms arc* 1 re*iueiit. 1 U'rc* 
tlie temperature averages about 83 ’ J’'., tlie air is always damp 
and lev er is endemic. 

I’litra . — In thi- *leserts north of Khartum vi'gidatiou i.s almost 
coniin*.-d to stunled miimisa amJ. in the loss aii*l districts, scanty 
licrhage. Eetwe*jii the *lesert and the cultivatml Nile lands is an 
open growth of .saiiir, liasliab {.ieaiia vereh) and oIIkt acacia trees. 
Between Khartum and I2‘^ N. forest hells lim* lh(' banks ol the 
riv'ers and klu'rs, in wliicli the most n*.)tew*irthy tn'e is the saiit or 
siiiit [Aiacia arobica). Farther Irom the rivers are open woods of 
lieglig {Balanites aegyptiaoa), hashab, Ac., and tlen.se thickets of 
laot (Acacia nitbica) and kittr (Acacia nielli fera). These *>pen woods 
{'over a considerahle jiart of Kordofan, the ha.shab an*l talh trees 
being the chi<‘t pnxlucers of gum arabic. South of 12'^ N. the iorest 
lands of the White Nik* as far south as th(' sudd n'gdon an^ of similar 
character to that tlescribt-d. On the Flue Nile the forest trees 
alt(‘r. the mo.st alnindunt being the babaiiiis (Sudan ebony) and the 
silag (.1 nogeissits leiocarpiis), while gigantic baobabs, called tebeldi 
in the Sudan, and tarla (Steiiulia linerca) are iiunK'njiis. In 
southern Kordofan and in the higher jiarls of the Bahr-el-Ghazal 
the silag and ebony are also common, as well as African mahogany 
(homraya, Khaya' senegalensis) and, other timber trees. In the 
('thazal province also .ire many rubber-producing lianas, aiimng 
tliem the Landolphia owaviensis. There arc also fori'st regions in 
the Bahr-el- Jebel, in the Moiigalla mudiria and along the Aby.ssinian- 
Eritrean frontier. E^st ol the Balir-el- J ebel and north of the 
Bahr-el-Ghazal are vast prairies covered with tall coarse grass, 
('otton is indigenous in the vallc)' of the Blue Nik', and in .some 
districts bamboos are plentiful. The castor-oil plant grow’s 
in almost every province. (See also § Agriculture, and, for the 
vegetation of the swamp region, Nili^.) 

Fauna . — Wild animals and birds are numerous. Elephants are 
abundant in the Balir-el-Ghazal and Bahr-el- Jebel forests, and 
are found in fewer numbers in the upper valley of the Blue Nile. 
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The liippop<il;imus and crocodile? abound in the swamp regions, 
which also shelter nuany kinds ot water-fowl. The lifui, leopard, 
jjirath' and various kinds of antelope are found in the ]>rairies aiul 
in the open woods. Ju tlu‘ forests are ninnerous brip,ht-plumaKed 
birds and majiy species of monkeys, mostly ground monkeys — 
tlie trees beiii^ {on ])rickly lor climhiii;^. Snakes are also plentiful, 
many ])oisoiioiis kinds bein;.’: found, lii the .steppe rej^ions of Kordo- 
fan, Darfur, A(\, and in the Nubian Desert, ostriches are fairly 
pleiitilul. Insect lile is very abundant, espt'cially south of 12 ' N., 
the northern limit of the tsetse lly. The chief pests are mosqui- 
toes, termites and the serut, a brown fly about the size of a wasp, 
with a sharp stab, wliieli cliielly atUicks cattle. I.^)cus4s are less 
common, but. especially in tlie eastern districts, occasionally cause 
great destruction. For <lomostic animals sec § A ^riculiitrc. 

Inhabitants. — The population, always sparse in the desert 
and steppe regions, was never den. sc even in the more fertile 
southern districts. During the Mahdia the country suffered 
severely from war and disease. Plxcluding Darfur tho popula- 
tion before the Mahdist rule was estimated at 8,500,000. In 
1905 an estimate made by the Sudan government put the 
population at 1,85^^,000 only, including t 1,000 foreigners, of 
whom 2800 w^Tc Europeans. Since tliat year there has been 
a consi<lcrable natural iruTease and in igio the population was 
ofifi(T'illy estimated at 2,400,000. There has also been a slight 
immigration of Ahyssinians, Eg\’ptians, Syrians and Europeans 
— the last named ('hielly Greeks. 

The term “ Dilad-es-Sudan " country of the blacks") i.s 
not altogether applicable to the Angl()-EgA'])tian condominium, 
the northern portion Ixing occupied by Hamitic and Semitic 
tribes, chiefly nomads, and classed as Arabs. In the Nile valley 
north of Khartum the inhabitants are of very mixed origin. 
Tills applit's particularly to the so-called Nubians wEo inhabit 
the Dongola mudiria (see Nubia). ElsewEere the inhabitants 
north of 12'^ N. are of mix(‘d Arab descent. In the Nubian 
Desert Uk? chief tribes are the Ababda and Bisharin, the last 
named grazing their ('arncls in tlic mountainous districts towards 
the Red Sea. In the region south of Berber and Suakin are 
the Iladendoa. 'The Jaalin, Hassania and Shukria inhabit the 
country between the Atbara and blue Nile; the Tlassania and 
Hassansit are found chiefly in the Gozira. 'I’lie Kabbabisli 
o('(Mipy the desert eountrv north of Kordofan, whic h i.s the home 
ot the Baggara tribes. In Darfur the inhabitants are of mixed 
A rah and negro blood. 

Of negro Nilotic tribes there are three or four main divisions. 
The Shiliuks occupy the country along the^vest side of the Nile 
northward from about Lake No. 'I’lic country east of the Nile 
is divided betwTcn the Bari, Nuer and Dinka tribes. 'I'lie 
Dinkas are also widely spread over the Bahr-el-Ghazal province. 
South of Kordofan and west of the Shilliik territory an* the 
Nubas, a])parently Uk? original stock of tho Nubians. In the 
south-west of the. Bahr-el-Ghazal are the Bongos and other 
tribes, and along the Nile-Gongo water-parting are the A-Zande 
oi Niam Niani, a eompara lively light- coloured race. (All the 
tribes numtioned are sei)arately noticed.) 

Social Conditions. In contrast with the Egyptians, a most 
iiulustrioiis raie, the Sudanese tribes, both Arab and negro, 
are as a general rule indolent. Where wants are few' and .simple, 
wix're houses need not be built nor clothes worn to keep out 
the ( old, there is little stimulus to exertion. Many Arabs " clothed 
in rags, with only a mat lor a house, prefer to lead the life ol the 
in e- horn sons ol the desert, no matter how large their herds or 
huw' numerous their follow'ings ” {C^ypt, No. i I1904I, p. 147). 
Following the establishment of Tjritish control slave-raiding and 
the .slave; trade wertf stoppexl, but domestic slavery ('onlinucs. 
A g(‘ruiine desire for education is manifest among the Arabie- 
speaking pecjpk's and slow l)ut distimT moral improvement is 
visible among them. Among tht; riverain “ Arabs ” some were 
found to supply labour for public W’orks, and with the money 
tluis obtained cattle W'(*n; bought and farms started. The 
-Dongolo.se nre the keenest traders in the country. The Arab 
tribes are all Mahornmedans* credulous and singularly liable 
to fits of religious excitement. Most of the negro tribes are 
pagan, but some of them who live in the northern regions 
have embraced Islam. 


Jhvisions and Chief Towns.- I 3 arl\ir is under native rul(\ 'Vho 
rest ot the Siulan is tlividctl into nuulirias (provinces) and these aro 
sulnlivided into maiiiiiria. The mudirias are Haifa, Red Sea, Dongola 
and ik‘rber in Die north (these include '[radically all th(‘ region 
known as Nubia) ; Khartum, Blue Nile and White Nih‘ in the ceiitn;; 
Kas.sala and .Seiinar in the east; Kordofan in Die west; and Ikdir- 
ol-(.;haz.al. Upper Nile (fornuTly Fashotla) and Mongalla in the 
south. The mudirias vary considiTably in si/e. 

The capital, Khartum {q.v.), pop. with suburbs about 70,000, 
is built in tho fork formed by Die junction of the While and Jtlue 
Niles. Opposite Kliartifiu, tni the west bank of Die White Nile, 
is Omdiirman {q.v.), ]iop. alwmt the cajiital of the Sudan 

during the Mahdia. On th(‘ Nile north of Khartum are the towns 
of Berber, Abu llainetl, Merawi (Merow('), Dongola and W'adi 
Haifa. On the Ked Sea are I'ort Sudan and Suakin. Kassala 
is on the river Lkish (‘ast ot tin; Atbara and near the itreaii frontier. 
(These towns are sejiarately noticed.) On Die jtliie Nil(‘ are Kamlin. 
Semiar, Wad IDetlani {q.v.). pop. about 20,000, a thriving business 
centre and ca})ital of the Blue Nile miuliria, and Koseires, whicli 
marks the limit ol navigability by sti'ainers of tlie river, (iallabat 
is a town in tlu; Kassal.i mudiria close; to the Abyssinian frontiiM', 
and (h-daref lies betw('('n the Blm* Nile and Atbara a little noith of 
i-G N. ID Obeid, the chief town of Kordofan, is 2 w> ni. south- 
west by south of Khartum. Duiem, capiital of the White Nile 
mudiria, is the river iiort ior Kordotan. ID J'asher, the cajiital of 
Darfur, is <^00 m. W.S.W^ ol Khailuin. All the U>wns named, 
exc(T>t Jvoscires, arc situated norlh ol 13’ N. In the .south ol 
the Sudan then' are nti^ towns j>roperly so called, d'he native 
villages are coiiquised ol .straw or ])ahn lints; the pl.iccs oocujiied 
by Kiiropeans or I'lgyptians ai(* ini'K'ly “ ])osls ” where tlu' 
administrative; Inisiness of the distt ict is carried on. J'aslioda iq.v.), 
renamed Kodok, is the lu.’a«l(piart('rs ol the U]>l>(’r Nile miidiria. 

Coniniunhafion.s. — North o^ Kliartum tlii' chief means ol com- 
munication is by railway: south ol that city by sleamer. 'riiere an; 
two trunk railways, one connecting Die Sudan with I 4 ?>'pt. Die 
other allonliiig access to th^* K(*d Sea. The first line runs irom the 
Nile at Wa<li I lalla across the deseit in a direct line to i\bu Hamed, 
and from that ])oint lollows more or less closely tin* right (east) 
Viank of the Nile to Khartum. At Khartum Du' Iflue Nile is bridged 
and the railway is coutiniied south through Die (iezira to Seiinar. 
Tlieiifi* it turns west, crosses Dk' Wliite Nile near Abba Island, and 
is continued to JD Obeid. 'riu* length of the line Jrom Haifa to 
Kiiartuin is 573 111.; from Khartum to Obeid ni. 'I he railway 
fioin the Nile to Die Ked Sea starts Irom Di(' Ilalla Kliartiftii line 
at ,\tbara Juiu lion, a mile north ot the Atbara c«)iilbience. It runs 
somewlial south of Die BerlK'i’-Suakm caravan routi'. A1 Sallom, 
271S III. from ADiata Junction, the line tlividi's, one branch going 
north to Port Siulan, the other south to Suakin. 'I'he total distance 
to I’ort Siulan Irom Kliartum is .pit m., the line to Suakin Ixliig 
4 111. longer. Besides these main hues a rji.iiwiiy, i m. long, runs 
liom Abu Hanu'd 011 Die right liaiik ol the Nile to Kareima (o])i)osit(‘ 
Merawi) ill the 1 loiigola UHulina below tlie iumiDi ( ataiact. ('i he 
railway whii li started from Ilalhi. and followt'd the rigdit liank ol the 
Nile to Keriiia, 201 m. Irom ll.ilta, was abandoned in 1904.) J hi; 
railways are owned and W'oiked by Die stati'. 

Ill ('onnexif>n wilh Die Kliartuiii Halla r.tilway steamers ply on 
the Nile between Ilalla and Sliellal (Assuan) wliere Die railway 
Irom Alexandria iiuls. The dislanci' liy rail and steamer between 
Khartum and Alexandiia is alunit i.p)o m. Steamers run on the 
Nile between K«Tma atul Kan ima, and aluivi* Khartum Die govern- 
ment inaintains a regular service of steamers as far south as ('.ondo- 
koro in the Uganda Brot<‘Ctorat<‘. During Hood season tIuTe is 
also a steamsliiy service on the Jtlue Nile. Ptiweiful «lretlgers and 
sudd-cnttiiig m.ichines are usi-d to kei']) ojien c.ommiinicaliuns in 
tlie Ujijier Nile and Balir-el (Dia/.al. 

'Fhe ancient caraN’an routes Krnosko Abu Hamed and Berber- 
Siiakin have been siijjersi-ded by the railways, but elsewhere wells 
and rest-houses :ir(* maintained along tlie main routes between the 
towns and the Nile. On some of these roads a motor car service 
is inaintaiiiecl. 

From Port Sudan and Suakin then; is a regular steamship service 
to iDirope via the Suez Canal. There are also services to Ah:xandria, 
the Red Si*a ])orts ol Arabia, Aden and Indui. 

Then; is an extensive telegraphic system. Kliartum is couiU;ctecl 
by laiul lines witli J'.gyj)! and I'gaTula, thus affording <liiect tek- 
gra])hic connexion betwi'i'n Alexandria and Momnasa (2300 m.). 
From Kliarimii oilier lines go to Kassala aiul the Ked Sea ]iorts. 
In some ])laces the telegraph w'ins are jilaced i(» It. (j in. ab«ive 
the ground to iirotect lliem from damage by girafles. 

Ai^yicitlture and other Industries.- North of Kbarlnm agricul- 
tural land is confined to <a narrow strij) on (ither side of the Nile 
and to the few* oases in the I^iliy.an Di'Sert, In the (iezira and in 
the plains of Getlaref betw’een th(‘ Bhu' Nile and tlie Atbara there 
are wide areas of arable land, as also in the n(;ighbourhuod of Kas.sida 
along the banks of Die (iash. In Kordofan and Darfur cultivation 
is confined to the khors or valleys. The chief grain crop is durra, 
the staple food of the Siuiani se. Two crojis are obtained yearly 
in several disrt.ricts. On lands near the rivers the durrii is sown after 
the flood has gone down and also at Die beginning of tlu; rainy 
season. Considerable (juantities of wheat and barley are also 
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grown. Other foodstuffs raised are lentils, beans, onions and 
melons. The date-jxilin is cnltiv^ated along the Nile valley below 
Khartum, es])etually on the west bank in the Dongola miidiria ami 
in th*' mighf'oiiriiig oases. I>ates are also a staple product in 
Darfur and Kordofan. (iround -nuts and sesame are grown in large 
qnantitit's for the oil they yitdd, and cotton of (piality equal to 
that grown in tlie Delta is produced. The Su<lan was indeed the 
original home of F.gyptian cotton. 

For watering tin* land by fln‘ riv(T banks sakias (water wheels) 
are used, oxen being em})loved to turn thi in. 'I'hero are also a few 
irrigation canals. In 1910, apart from tfie date plantcations, about 
I, f, 00 ,000 acres were under cultivation. In 1910 a system of basin 
irrigation was begun in Dongola mudiria. 

Gum and rubber are tlu; cliief forest products. The gum is 
obtained from eastern Kordofan and in the fort*sts in the upper 
valley of flu* Hlue Nile, the best gum coming from Kordofan. It 
is of two kinds, hashab (wliite) and talk (red), the white luung the 
most valuabh'. KnbbiT is obtained from the Bahr-ebGliazal - 
where ilu-re .are Par.a and Ccara nibbor plantations and in Ihe 
Sobat district. 'I'he wood of tlie sunt tree is used largtdy for boat- 
building and for fuel, and the mahogany tree yields excellent timber. 
Fibre is made from several trees and ])ianls. Klcphants are hunted 
for the sakti «>f tlu ir ivory. The wealth of the Arab tribes consi.sts 
largely in their herds of camels, horses and cattle. They also keep 
ostrich farms, tlu^ feathers being of good (piality. Tlie Dongola 
breed of horses is noted lor its streiigtli and hardness. The camels 
are bred in the desert north of Berber, b(‘t\veen 11i<‘ Nih; and Kod 
Sea, in soiilliern Dongola. in the Hndendow. country and in northcTii 
Kordofan. I'he Sudanese camel is lighter, faster and b(‘tt(‘r bn.al 
than the canud ol i-lgy])!. The camel, liorst* and ostrich are nol 
fouml south (»f Kordolan and Seimar. The negro tribes living 
south of those countries ])oss('ss large luTds of cattle, .sh('(‘p and 
goats. The cattle aie generally snuVII and tlie sfieep yield little 
wool, 'rhe Arabs use the cattle as draught animals as well as l(.)i 
their milk and Ib sli; llu; negro tribi's as a ruh‘ do not eat their oxen. 
Fowls are iileiiUlul, but ol poor (piality. D(>iikeys are much used 
in tin* central ri'gions; they make, excellent trans])()rt animals. 

Minrful WrnUh . — Tn ancient limes Nubia, i.c. Ifie region between 
the Iv’ed Sea and the Nile soiitli of JCgy])t and nortii of the Siiakin 
Berber line, was worked for gold. Kuiiis of an (‘xtensiv(‘ gold 
nine exist near Jcbel JTba at a sliort dist ince from the s(5a. In 
lt)()5 gold mining recommenced in Nubia, in the district of Um 
Nabardi, wdiicli is in the <I('.s(‘rt, about midw'ay betw('ei\ Wadi 
Haifa* and Abii ITamed. A liglit railway, long, (.qieiied in 

June 1005, connects Um Nai)anli wdtli th(5 government railway 
system. The ])ro(luciiig stage was riviched in 1908, and betw'eeii 
Se])lt‘mber i(.)o8 and August ick» 9 tlu! mines yi(‘Ided .^-,oooz. of gold. 
Small ipiantiti(‘s of gold dust are obtaimnl from Kordofan, and 
gold is found in the Beni Shangul country south wiist of Senn.ar, 
but this region is within tht; Aby.ssinian frontier (agreement ol 
the 15th of May 1902). There is lignite in tlie Ikmgola mudiria 
and iron ore is found in Darfur, .southern Kordolan and in the 
Bahr-el-Gha/,al. In the last-named mudiria iron is worked by the 
natives. Tlic district of Hofr.it el-Nahas (the c()p])er mine) is 
rich in ciqqier, the miiu?s having been wmrked iiitermitte.ntly from 
remote tiiiu's. 

7 Vaf/c.— The chief products of th(! Sud.an for (export arc gum, 
ivrjry, ostrich feathers, date's and rubber. Cotton, cotton seed 
and grain (diirra, wheat, liarley) seisaine, livestock, hides and skins, 
beeswax, mother of pearl, senna and gold are; also exported. Before 
the o])('ning (kxX)) of the railway to tlm K(‘d S»*a the trade? was cliielly 
with J^^gypt via the Nile, and the great cost of carriage hindered its 
development. Since; the; completion of the; railway nameel goexls 
can be ])ut ejn the; world’s markets at a much cheaper r.ite. Besides 
the Fgy])tian ami Red Sea routes there is considerable lra«le Ix-f ween 
the eastern mudirias and Abyssinia and Kritrera, and also some trade; 
south and west with Uganda and the (ongo countries. The Red 
Sea ports trade largely wdtli Arabia and engage; in pearl fishery. 
The j)riiici])al imports are; cotton goods, food stuffs (flour, rii'.e, 
sugar, jirovisioiis) , timber, tobacco, sj)irits (in large; ejnanfitit's), 
iron and machinery, candles, cement and perfiiinery. 'fhe value 
of the trade', which eluring the Malidist rule (i88.|-i8e>8) was a few 
thousamls only, had increased in 1905 to over ^1 ,5o<j,oe30. In 
I9<38 the exports of Sudan prodiuu; wore; valued at £^515, 000 the 
total imports Ki ,892,e)(K>. 

Cfwcrnment. The admini.stration is based on the provi.sions 
of a convention signed on the iqth of Januan" 1899 between 
the British and Eg\])tian governments. The authority of the 
sovereign pow'ors is represented hy a governor-general appointed 
by Egypt on the rec ommendalioii of Great Britain. In iqto a 
council consisting of four ex officio members and from two to 
four non-ofTicial nominated members was cTcated to advi.se the 
governor-g('nt:ral in the ex(*reise of his executive and legislative 
func tions. Subject to the power of veto retained by the governor- 
general all cpiestions are dca ided hy a majority of the council. 

^ A fJ\L (pyound Egyptian) is C(|iial to os. (>d. British currency. 


Each of the mudirias into whic h the c ountry is divided is presided 
over hy a mudir (governor) responsible to the central govern- 
ment at Khartum. The governor-general, the cliic'fs of the 
various departments of state and the mudirs arc all Europeans, 
the majority being British military officers. The minor offie'ials 
are nearly all Egyptians or Sudanc.se. Revenue is dc'rived as 
to about 60 % from the customs and revenue-earning depart- 
ments (i.e. steamers, railways, posts and telegraphs), and as 
to the rest from taxes on land, date- trees and animals, from 
royaltie.^i' on gum, ivory and ostrich feathers, from licences to 
sell spirits, carry arms, &c., and from fees paid for the shooting 
of game. Expenditure is largely on public works, education, 
justice and the army. Financial affairs are managed from 
Khartum, hut» c^ontrol over expenditure is exercised by the 
Egyptian financ-ial dc'parDnent. The revenue, which in 1898 
was £E35 ,ooo, for the first time; ex(;eeded a million in i(;o9, when 
the amount realized was ££1,040,200. The expc'nditure in 
if)o<) was £Et, 1 53,000. Financially the' government had been, 
up> to Tcuo, largely dependent upon Egypt. In the years 1901- 
1901^ ££4,378,000 was advanced from ( airo for public works 
in the Sudan; in tlie same period a further sum of about 
££2,750,000 had l)een found by Egypt to meet annual deficits 
in the Sudan budgets (see Egypl^ No. 1 [1910J, pp. 5-6). 

Justice . — The Sudan judic ial codes, based in part on those 
of India and in jiart on the' princ'ipUs of English law and of 
ICgyptian commercial law, provide lor the recognition of “ cais- 
tomnr\' law ” so far as applicable and “ not repugnant to good 
conseiencT.” In each mudiria criminal justico is administered 
by a court, consisting of tlie mudir (or a judge*) and two magis- 
trates, which has gcmcTal compctcocc. The magistrates an* 
menibc'rs of tlic administrative staff, who try minor eases without 
Hie help ol the rmiclir (or judge). 'I'he governor-general po^.'-esse'^ 
revising powers in all cases, (.'ivil cases of imjiorUuicc* are heard 
by a judge (or where no judge is available by the mudir or his 
representative'); minor c:ivil e^ases are tried by magistrates. 
From the decision of the judge's an appeal lies to the legal 
secretary of the government, in liis capacity of judicial com- 
missioner. Jurisdiction in all k'gal mattc'rs as regards pc'r.sonal 
status of Mahommedans is administered hy a grand eadi and a 
staff of subordinate cadis. 'I'he police force of each mudiria is 
independently organizc'd under the control of the* mudirs. 

Education. — Educ'ation is in charge of the clepartment of 
Taibhc instruction.* Eleiiu;ntar}' ecluc-ation, the medium of 
instruc tion being Arabic, is given in kuttahs or village schools. 
There are jirimaiy^ sc'iiools in the chief towns whc're Tmglish, 
Arabic, iiiatheinatics, and in some cases land-measuring is 
taught. There arc also government industrial workshops, and 
a few schools for girls. The Gordon Gollc'ge at Khartum trains 
teachers and judges in the Mahominedan courts and has annexc'd 
to it a sec'cmdarx" sc'hool. 'Ihe college also contains the Wellcome 
laboratories for scientific research. Among the pagan negro 
tribes Protestant and Roman Catliolic missions are established. 
These missions carry on edurational work, special attention 
being given to industrial training. 

Defence. — 'I’he defence of the cu^untry is entrusted to the 
Egyptian army, of which several regiments are stationed in the 
Sudan. 'The governor-general is sirdar (commander-in-ehief) 
of the armv. A small force of British troops is also stationed 
in the Sudan — chiefly at Khartum. 'They are under the* com- 
mand of the govt'rnor-gencTal in virtue of an arrangement made 
in T905, having previously been part of the Egyptian c ommand. 

Fe.ir t-opo^rapliv, soc The An^tn-EgypHan Sudan, a. com]X'neliiim 
pmparc'fl by oJ'icers of the* Sudan govornnicnt and edited by Coniit 
Gleichen (2 veils., I.e>iidon, 191^5); for administration, linaiice and 
trade the animal Reports fliy the British a^eiit at t'aire.)J on Egypt 
and the Sudan since 1898; and the spe'cial re]K)rt (Blue Book Ervpt, 
No. ii., 1883) hy Colonel D. H. Stewart. Consult also J. IVtherick, 
Tt avals in Central Africa (2 v'ols., Lemelem, iSf>2) ; W. Junker, Travels 
in Africa, jSyj;- r6\S6 (3 vols., London, 1890-1892); G. Schweinfiirth, 
The Heart of Africa (2 vols., Lon\lon, 1S73); J. Baumgarteii, Ost 
afrika, dcr Sudan und das Seengrbirt (Gotha, 1890) ; E. D. Schoenfeld, 
Erythrda und dcr dgyptische Sudan (Berlin. 1904); C. E. Murie'l, 
Report on the Eorcsis of the Sudan (Cairo, 1901); H. b'. Witherby, 
liird Hunting on the White Nile (London. 1902). b'or ethnology. 
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tfec., sec A. H. Keane, Ethnology of the Egyptian Sudan (London, 
1SS4) ; H. l^'robcuius^ Die Htiden-Negerdes dgyptischen Sudan (Berlin, 
i8y 5)/ Scicntilic and mi-<lical subjects are (lealt with in the Reports 
of the 'Wellcome Research Laboratories, (xordoii ('ollegc, Khartum. 
The Sudan Almanac is a valuable olficial publication. (F. K. C.) 

Archaeology. — Arrhaeoloj^iral study in the Sudan was retardtul 
for many years by political conditions. The work which had 
been bejuin ))y Cailliaiid^ Champoilion, Lepsius and others was 
interrupted by the rise of the Mahdist power; and w'ilh the 
frontiers of EgyP^ itself iiumaced by dervishes, the countr>^ 
south of Aswan (Assuan) was necessarily closed to thf student 
of antiquity. Even after the dervislies had been overthrown 
at the battle of Omdurman (1898) it was some time before 
arcliacoloj^ists awoke to a sense of the historical importance of 
the regions thus made accessible to them. Dt Wallis Budge 
visited several of the far southern sites and made some tentative 
excavations, but no extensive explorations were undertaken 
until an unexpected event produced a sudden outburstof activity. 
Tins wais the resolution adopted by the Egyptian government 
to extend the great reservoir at the First ( ataract by raising 
the height of the Aswan dam. As a rt'sult of this measure all 
sites bordering the river banks from Aswan to Abu Siml>el 
were threatened with inundation and the scientihe world took 
alarm. A large sum of money was assigned by the government, 
])artly for the preservation of the visible temples in the area 
to be submerged, partly for an official expedition under the 
charge of Dr G. A. Rcisner which was to search for all remains 
of antiquity hidden beneath the ground. At the same time 
the university of Pennsylvania despatched the Eckley B. (.'oxe, 
jun., expedition, whic'h deviated its attention to the soutluTU 
half of T.ower Nubia from Haifa to Korosko, while the govern* 
ment excavators e.xplored from Korosko to Aswan. Thus 
in the five years 1907-1911 inchisivo an immense mass of new 
material was ac'quired which throws a flood of light on the 
archaeology at oiu'e of Egyi)t and the Sudan. For it must be 
clearly a])preciated that though all except the southern twenty 
miles of Lower Nubia has been attac hed for purposes of admini- 
stration of lygypt proper, yet this political boundary is purely 
artificial. The natural geographical and ethnical southern 
frontier of Egypt is the First ('atarac'.t; Egyptian scribes of the 
()ld Fanpire recognized this truth no less c learly than Diocletian, 
and Juvenal anticipates the verdict of c^very modern obscTver 
when hc‘ describes the “porta Syenes ” as the gate of Afric'a. 
It is the more nec*essary to emphasize this fact as the prc'sent 
article must unavoidably be c!onc;erncd princ*ipally with the 
most northern regions of the country of the Blacks— for sinc'e 
the days of Lc-psius there has been little ncav investigatic.m socjth 
oi Haifa. The hasty reconnaissanc;es of Dr Wallis Jludge, 
Ihofessor A. H. vSayce, Mr Somers Clarke and Professor |. 
Garstang must be followed by more thorough and intensive 
study bc-fore it can be possible to write in mure than very genc-ral 
terms (jf anything but the well-known monuments left by 
lygyptian kings whc;se history’ is already tolerably familiar from 
othcT sources. The inserriptions of these kings and their ofTieials 
have been collected by Professor J. IT. Breasted and some 
ac-c'ount of the temples and fortresses from Haifa to Khartum 
will be louncl in the. following section. Ancient Monuments 
soiilh of Haifa, while*, thcr history of the early and medieval 
Christian kingdoms is outlined in the artic:les E'I'uiopia and 
Doncjoi.a. The c'entral and southern Sudan is therefore almost 
a virgin field for the archaeologist, but the exploration of Lower 
Nubia has made it possibly to write a tentative preftace to the 
new chapters still iihreveakd. 

The Sudan was w’ell named by the medieval Arab historians, 
for it is primarily and above all the country of the black races, 
of those Nilotic negroes whose birthplace may be sujiposed to 
have been near the Great Lakes. But upon this aboriginal 
stock were grafted in very early times fresh shoots of more 
vigorous and intellcrtual races coming jirobably from the East 
(ef. Africa : Ethnology). Lctwer Nubia was one of the c*nicibles 
in which several times was formed a mixed nation which defied 
or actually dominated Eg}'pt. There is some scientific ground 
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for dating the earliest example of such a fusioit to the exact 
period of the Egyptian Old Empire. It is certain in any ease 
that the process w^as constantly repeated at different dates 
and in different parts of tlu* country from Aswan to Axuin, and 
to the stimulation which resulted from it must be a.scrilxd tlie 
principal political and intellectual movements of the Sudanese 
nations. 'Thus the Ethiopians who usurped tlu* crown of the 
Pharaohs from 740 660 n.c. were of a mixed stock akin to the 
modem Rarabra; the northern Nubians who suceessfullv defied 
the Roman emperors were under the lordship of the Blemyes 
(Blemmycs), an East Alriean tribe, and the empire of the 
('.andaee dynasty, no less than the Christian kingdoms which 
siiceeedcd it, included many heterogeneous racial elements 
(see also Niuua). The real history of the Sudan will therefore 
be concerned with the evolution of what may be called East 
African or East Central African civilizations. 

Up to the presi‘nt, however, this aspect has been obscured, 
for until it)07 s( hohirs had little opportunity of studying ancient 
Ethiopia ex('ept as a colonial extension of Egypt. From the 
purely FZgyptologieal standpoint there is much of value to be 
learned from the Sudan. The F^gyptian penetration of the 
country begiin, according to the evidciu’c of inscriptions, as early 
as the Old iOmpire. yndcr the XI 1 th J)ynasty colonies were 
planted and fortresses established down to the Batn-el-Hagar. 
During IheXVlilth Dynasty the political subjugation was com- 
pleted and the newly won territories were studded with c ities and 
tc‘mples as far south as the F^iurth Cataract. Sonu* two lumdrcxl 
years later the priests of Amen (Ammon), flying from Thc^bes, 
lounded a quasi-Egyj)tian capital at Napata. But aftiT this date 
Egypt played no part in ttie evolution of Ethiopia. Politically 
moribund, it suc'eunibed to the attacks of its virile scxi them neigh- 
bours, who, iKiving eim‘rged from foreign tutelage, developed 
according to the* natural laws of their own gc'iiius and environ- 
ment. The* history of FAhiopia therdore as an independent 
civilization maybe said to date* from tlie 8th (cntury B.C., though 
future rest‘arc hc's may bt^ able* to c arry its infant origii^s to a 
remotcT past. 

Of the thousand years or more of t‘fTc‘c'tive Egyptian ocTiipa- 
tion many monuments c*xist, but on a broad general view it must 
be proncHinc.'cd that th(*y owe* their lame more to the ac'c'idc’nt 
of survival than to any spec ial intrinsic value. F'or excei)ling 
Philae, which be longs as much to F^gypt as to Flthiofiia, Abu 
Simbel is the only teinjilc which can In* raiikc'd among first 
rate produc ts of F"g\T>tian genius, 'the other temples, attrac tive 
as tliey arc, jiosscss rather a local than a nnivcTsal interest. 
.Similarly while the exploration of the F^gyptian colonies south 
cjf the hirst (aliiract has iuMc cl many details to our knowledge 
of politic'al history, of local c*ults and provincial organization, 
yet with one e.\ee])tic)n it has not affec'ted the known outlines 
of the history of c ivilization. 'I'liis exception is the discovery 
made by Dr G. A. Rcisner that the arc haic: c ulture lirst deteeted 
at Nagada anti Abydos and then at many points as far north 
as Giza extended southwards into Nubia at least as far as 
Gerf lliisein. This was wholly unexpc’c ted, and if, as seems 
probable, the evidence stands the test of cTitic'ism, it is a new 
historical fac t of great importance. 'I'lie government expedition 
iound trac'cs bc*tween Aswan and Korosko of all the. princ ipal 
periods from this earlv date down to the*, ('hristian c*ra. 'I'lic 
specimens obtained are ke})l in a sc:parate rcxjrn c)f the Tairo 
Mu.scmm, where they form a collection ol great value*. 

The work of the Perucsylvanian c:xpeditic)n^ howexer, while 
adding only a few details to the arc haeology ol the l^gyptian 
periods, has cjpened a new c hapter in the history oi the Atric'un 
races. No records indeed were disecjvered ol the founders of 
the first great Fithiopian kingdom from Piaiikhi to Tirliakah, 
nor has any fresh light been thrown upon the relations which 
that remarkable king Firgamencs maintained witli the Isgyptian 
Ptolemies. But the exploration of sites in the southern half 
of Lower Nubia has revealed the c*.xistenee of a wholly unsus- 
pected independent c ivilization which grew up during the first 
.six centuries after Christ. 'I'he history of the .succeeding 
periods, inoreover, has been partially recovered and the study 
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of architecture Vnrichcd by the excavation of nuincroiis churches 
dating from the lime of Jiiblinian, when Nubia was first christian- 
ized, down to tlie jate medieval period when Christianity was 
extirpated by ]\lahommcdanisiii. 

The ( ivilization of the first six centuries a.d. may be called 

Romano-Nubian,” a term which indicates its date and suggests 
something of its cliaracUr. It is the prodiu t of a people living 
on the borders of the Roman Jaiipire who inherited much of the 
Hellenistic tradition in minor arts bi^t combined it with a 
remarkable power of independent origination. The sites on 
which it has been observt‘d range from Dakka to Haifa, that 
is to say within the pr(*cise limits which late Latin and Greek 
writers assign to the Llcmyes, and there is good reason to identify 
the peoph^ that evolved it with this hitherto almost unknown 
barbarian nation. Apart from this, howcv(‘r, the greatest 
value of the new discoveries will consist in the fact that they 
may lay the foundations tor a new documentary n'cord of past 
ages. For the graves yielded not only new ty])es of statues, 
bronzes, ivory carvings and painted pottery — all of the highest 
arlistie valu(‘ — but also a large miriibcr of stone stelae inscribed 
with funerary formulae in the Hcroitic script. 

In the course of sixty years the small ('oliection of ^feroitie 
inscriptions made by Lej)sius had not J^ieen enlarged and no 
progress had been made towards deeipberment. But the 
('emeteries of Sliabiul and Karanog alone yielded lyo insc riptions 
on stone, besides some inscribed ostraka. This mass of material 
brought the task of decipherment w'ithin the range of possibility, 
and even without any bilingual rec'ord to assist him, Mr L. LI. 
Griffith rapidly suc'c'eeded in the first stages of translation. As 
furtluT explorations liring moreinscTiplioiis to light the records 
of Ethiopia will gradually be pla(‘(*d on a firm docuinontary 
basis and the names and achievements of its greatest monarehs 
will take their place on the roll of history. 

BmT.ior.R \riiv, (', R.l /ry a /I ^(yidAethio- 

ficn (1840b Abh, vi., liriefe itiis Acf^vl'lcn, AvUnof ioi, c‘>-. . (1852). 

(i88n) ; H. liru.ns^Ji, /.nischrift fiir he 

SpYiiihc (rS.Sj); I'. Cailliiiu<b l h Mcioc et an Flvuvc lilnuo 

(1S20); \\. A. Wiillis Thr l\<^yj->tian Siahin (1007); O. A. 

keisiier and U,. M. I'irtli, Reports on The Aychacolooirnl Survey of 
Nxihia\ G. Elliott Smith and I', Wood Joik’s, ibi(i. vol. ii. “ The; 
Jluman Remains , 1 - ^ Dr«‘a:-.U‘< 1 , Am irnt T\t:c(Uils of 

(i 0 ‘> 0 A History of 'leui/'irs of J.nxcrr Niihui 

(ic)oO), Mouuxneuts of Stuhiutsc Suhui I). Randa,]! Maclvtr 

and I.. Wooll' V, l^c'portsof the EckleyJ’. Coxe, jun., (‘X])rdition, 
viz. vol. i. Ani/ui (ioo<)), v<>ls. iii., iv., Karauoc; (\() 1 . iii. 
“ I'hc Koniaivj-Xubian (A mute, y te\t, vol. is . il»id., plates, 
vol. vii. JJiliLii; Ci. S. Mili'haiu, Kujiorts of the J-Alvlcy R. Co\u, jun., 
uxpeditioii, vt>l. ii. CliuyiJirs in J-(n.'tt A'uhiii F- LI. Giillitli, 

Reports on tlic Erklcy Jb Coxu. jnn., ux]i('dilion, sol. vi. Mcroitio 
Inscriptions from SJmhlitl and luirano!^, iMcroilic Inscri ptiojis^ ami 
2 vols. on Tnnilis of El A mania ; and the Arcli.ieological Survey of 
the Iv,(ypt ICxploralion Fund. (I). R.-M.) 

Aucient Momimcnts south of II alia. — Ruins of pyramids, 
temples, churches and other monuments are found along both 
banks of the Nile almost as lar south as the Fourth Cataract, 
and again in the “ Island of Mcroib” Tn the following list the 
ruins are named as met with on the jourruy scnith from Wadi 
Haifa. Opposite that town bn the east bank an' the remains 
of Bohon, wliere was found the stele, now at Florence, com- 
memorating the corn juest of the region by Senwosri (U.sertesen) 1 . 
of Egypt (c. 2750 n.c.). Forty-three miles farther south are 
the ruins of the twin fortresses of Riimma and Semna. Here 
the Nile narrows and passes the Semna cataract, and graven 
on the rocks are ancient n'cords (*f “ high Nile.’’ At Amara, 
some 80 m. above Semna, arc the ruins of a temple with iMeroitie 
hieroglyphics. At Sai Island, 130 m. above Haifa, are remains 
of a town and of a ('hristian ehurc h. 'rhirteen inile.s south of 
Sai at Soleb are the mins of a fine temple eommeanorating 
Amenophis (Amenhotep) lll.(c. 1414 B.r.), to who.st' queen Tain 
was dedicated a temple at Sedeinga, a few miles to the north. 
At Sesebi, 40 m. higher up the Nile, is a temple of the heretic 
king Akhenaton re-work('d by Seti T. (r, i^^27 u.c.). Opposite 
Hannek at the 'I’hird Cataract on Toinbos Island are extensive 
ancient granite quarries, in one of which lies an unfinished 
colossus. On the east side of the river near Kcrma are the 


remains of an F'gyptian city. Argo Island, a short distance 
higher up, abounds in ruins, and those at Old Dongola, 320 m. 
from Haifa, afford evidence of the town having been of consider- 
able size during the time of the Christian kingdom of Dongola. 
From Old Dongola to Merawi (a distance of 100 m. by the river) 
are numerous ruins of monasteries, churches and fortresses of 
the Christian era in Nubia — notably at Jebel Dcka and Magal. 
In the immediate neighbourhood of Jebel Barkal (the “ holy 
mountain ” of the ancient Egyptians), a flat-topped hdl which 
rise.s abruptly from the desert on the right bank of the Nile a 
mile or fwo above the existing village of Merawi (Merowe), 
are many pyramids and six templt's, the pyramids having a 
height of from 35 to 60 ft. Pyramids arc also found at Zuma 
and Kurru on the right bank, and at Tangassi on the left bank 
of th(i river, these places being about 20 m. below Merawi. 
That village is identified liy some archaeologists with the ancient 
Napata, whi('h is known to have been situated near the “ holy 
mountain.” On the left bank of the Nile opposite Merawi are 
the pyramids of Nuri, and a few miles distant in the Wadi 
Ghazni arc the ruins of a great Christian monastery, where w(‘re 
found gravestones with inscriptions in Grcrk and ('optic. Ruins 
of various ages extend from Merawi to the Fourth Cataract. 

Leaving the Nile at this point and striking direct across the 
Bayuda Desert, the river is regained at a point above the '\tV)ara 
confluence. Thirty miles north of the town of Shendi arc the 
pyramids of Menu" (or Assur) in three distinct groups. From one 
of these pyratnids vas taken” the treasun^ of Ouecn C'andace,’’ 
now in the Berlin Museum. Many of the pyramids have a 
small shrine on the ea.slern side inscribed with deba.sed F'gyplian 
or ,Mer(»ite hieroglyphics. Tlicse pyramids are on the right 
bank of the Nile, that is in the ” Island of Meroib” Portions (in- 
( luding a harbour) of the site of the city of .Mcroe^at Begcrawia, 
not far from tb(‘ p}Tamids named, were exravalt'd in r<>o()-r<)io 
(see Mf.koI'). In this region, and distant from the river, are 
the remains of se>’eral cities, notably Naga, where are rniiis 
of four lemj)les, ()n(' in the ('lassie stylo. On the cast bank of 
the Blue Nile, about 13 m. above Khartum at Soba, arc ruins 
of a ('bristian basilica. Farther south still, at Oteina on the 
White Nile (in 1004), and at Wad cMladad, some miles north 
of Sennar, on the illuc Nile (iii 1908), (.'hristian nanains have 
been observed. 

Ik'tween the Nile at Wadi Haifa and the Red wSea are the 
n'lnains of towns inhabited bv the an('icnt miners who worked 
the district. The irif)St striking of these towns is Derahcib 
((’astle Beautiful), so named from Ihi* pictures(iue silu.ation 
of the castle, a large S(|nnre buildiiig with pointed arches. The 
walls of some 500 houses still stand. 


For a popuk'.r juiniml (with rn.a.nv ilhistnitiDiis) of tliust* ruins 
see J. Ward, ihir Sudan : Its Pyramids and I'ynrjess (l/)ndon, igos). 

(F. R. ('■.) 


History 


A. fnom the lAir first Time tn the Egyptian (Amciuest. -'Vho 
southern regions of the Angh)-Fgyptian Sudan are without 
recorded history until the era of the F-gyptian (oruiuest in the 
i()th century. Jn the northern regions, known as h'lhiopia 
or Nubia, F^gyptian influeiK'e made, itsi'lf lelt as (‘arly as the 
Did Empire. In process of time fiowerful states grew up with 
capitals at Napata and Mcroe (see ante, § Arrhaenlogy; and 
Ethiopia and Ec;ypt). 'I'lic Nubians - that is the dwellers 
in the Nile valley between l^lgypt and Abyssinia did not embrace 
(’hrislianity unlil the 6th (x ntury, considerably later than their 
Ahv.ssinian nt*ighbours. The Arab Jnvasion of North Africa 
in the 7lh century, which turned Egypt ihto a Mahoimnidan 
countrv, had nut the same effect in Nubia, the Moslems, though 
they frequently raided the ('oimtry, being unable to hold it. 
On the ruins of the ancient Ethiopian stales arose Christian 
the Christian kingdoms of Dongola and Aloa, with Kingdoms of 
capiuds at. Dongola and Soba (eorri'sponding roughly 
to Napata and Meroe). These kingdoms continued to exist 
until the middle of the T4th centhry or later (see Donooi.a : 
Mudiria). Meanwhile Arabs of the Beni Omayya tribe, umler 
pressure from the P-eni Abbas, had begun to cross the Red Sea 
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as early as the 8th century and to settle in the district around 
Sennar on the Blue Nile, a region which probably marked the 
southern limits of the kingdom of Aloa. The Omayya, who 
during the following centuries were reinforced by further 
immigrants from Arabia, intermarried with the negroid races, 
and gradually Arab influence became predominant and Islam 
the nominal faith of all the inhabitants of Sennar. In this way 
a barrier was erected between the Christians of Nubia and those 
of Abyssinia. By the 15th century the arabized negro races 
of the Blue Nile had grown into a powerful nation known as 
the Kunj (q-v.), and during that century they oxtei^led their 
conquests north to the borders of Kgypt. The kingdom of 
Dong{)la had already bcum reduced to a condition of anarchy 
by Moslem invasions from the north. Christianity was still 
professed by some of the Nubians as late as the 16th century^ 
but the whole Sudan north of the lands of the pagan negroes 
(roughly 12^^ N.) was then under Moslem sway. At that time 
tlio sultans of Darfur {q*v.) in the west and the sultans or kings 
of Sennar (the Funj rulers) in the east were the most powerful 
of the Mahornmedan potentates. 

The first of the Funj monarchs acknowledged king of the 
whole of the allied tribes, of whu'h the Hanieg were next in 
importance to the Funj, was Amara Dunkns, who | 
reigned c. 1484-1526.^ During the reign of Adlan, | 
c. 1596-1603, the fame of Sennar attracted learned I 
men to his court from such distant places as Cairo and Bagdad. 
Adlan’s grc'at-grandson Badi Abu Daku attacked the Sliilluk j 
negroes and raided Kordofan. This monarch built the great ! 
mos(]ue at Sennar, almost the only building in the town to survive 1 
the ravages of the dervishes in the 19th century. In the early ! 
part of the i8th century there was war between the Sennari ' 
and the Abyssinians, in which the last-named were defeated I 
with great slaughter. It is said that the cause of quarrel was 
the seizure by the king of Sennar of presents sent by the king 
of France to the negus. The victory over the “ inlidel ” ; 
Abvssipians became celebrated throughout the Mahornmedan I 
world, and Sennar was visited by many learned and celebrated ' 
men from Eg\ pt, Arabia and India. I’owards the end of the ; 
iSth centurx' the Hamcg wrested power from the Funj and the ■ 
kingdom fell into decay, many of the tributary princes refusing | 
to acknowledge the king of Sennar. d’hesc disorders con- 
tinued up to the time of the corKjucst of the country by the ! 
Egyptians. I 

B. b'rom the Egyptian Conquest to the Rt^e of the Mahdi. — 'J'hc ; 
con(|uest of Nubia was iind(Ttaken in 1820 by order of Mehemet 
Ali, the pasha of Egypt, and was accomplished in I 
^ years following. In its consequences this ! 
proved one of the most important events in the ; 
history of Africa. Mehemet Ali never stated the reasons which | 
led him to order the occupation of the country, but his leading ' 
motive was, probably, the desire to obtain possession of the ! 
mines of gold and precious stones which he believed the Sudan j 
contained. He also saw that the revenue of Egypt was falling ! 
through the diversion, since about 1800, of the caravan routes | 
from the Nile to the Red Sea ports, and may have wished to | 
recapture the trade, as well as to secure a country whence j 
thousands of slaves could be brought annually. Mehemet Ali ' 
also wished to crush the remnant of the Mamelukes who in 1812 | 
had established themselves at Dongola, and at the same time I 
to find employment for the numerous Albaniaas and Turks j 
in his army, of whose fidelity he w'as doubtful. ; 

Mehemet Ali gave the gammand of the army sent to Nubia ; 
to his son Ismail, who at the head of some 4000 men left Wadi 
Haifa in October 1820. Following the Nile route he occupied ' 
Dongola without opposition, the Mamelukes fleeing before him. 
(Some of them went to Darfur and Wadai, others made their 
way to the Red Sea. This was the final dispersal of the Mame- 
lukes.) With the nomad Shagia, who dominated the district, 

’ Various lists and dates ©f reign of tlie rulers of Sennar are 
given ; reference may be made in Stokvis's Manuel d'hibtoire^ vol. i. 
(Beiden, 18S8), and to The AnglO’Egyptian Sudan, vol. i. (London, 
1905). 


Ismail had two sharp encounters, one near K^rti, the other 
higher up the ri\'er, and in both fights Ismail was successful. 
Thereafter the Shagia furnished useful auxiliary cavalry to the 
Egyptians. Ismail remained in the Dongola province till Feb- 
ruary .1821, when he crossed the Bayuda Desert and received 
the submission of the mcks (kings) of Berber, Shendi and Halfaya, 
nominal vassals of the king of Sennar. Continuing his march 
south Ismail reached the confluence of the White and Blue Niles 
and c.stal dished a camp at Ras Khartum. (This camp developed 
into the city of Khailum.) At this time Badi, the king of 
Sennar, from whom all real power had been wrested by his 
leading councillors, determined to submit to the Egyplian.s, 
and as Ismail advanced up the Blue Nile he w’as met at Wad 
Mcdani by Badi who declared that he recognized Mehemet Ali 
as master of his kingdom. I.smail and Badi entered the town of 
Sennar together on the 12th of June 1821, and in this peaceable 
manner the Egyptians became rulers of the ancient empire of 
the l^'unj. In sean h of the gold mines reported to exist farther 
south Ismail penetrated into the mountainous region of Fazokl, 
where the negroes offered a stout resistance. In F(‘bruary 1822 
he set out on his n‘tiirn to .Sennar and Dongola, having rec eived 
reports of risings against Egyptian authc^rity. Thc^ Egyptian 
soldiery had bc'havcd throughout w'ith the utmost barbarity, 
and tlicir passage up*the Nile was marked by rapine, murder, 
mutilation and Are. Of the rulers who had submitted to Ismail, 
Nail* Mimr, the mck of Shendi, had been compelled to follow in 
the suite of the Egyptian^ as a sort of hostage, and this man 
entertained deep hatred of the pasha. On Ismail’s return to 
Shendi, October 1822, he demanded of the mck 1000 slave's to 
be supplied in two days. Thti mck, promising compliance, 
invited Ismail and his c hief oftlccrs to a feast in his house, arounci 
whic'h he had piled heaps of straw. Whilst the Eg\ ptians w ere 
feasting the nu‘k s(‘t fire to the straw and Ismail and all his 
companions were burnt to death. 

Ismail's death was speedily avenged. A second Egyptian 
army, also about 4000 strong, had followed that of jsinaiTs 
up the Nile, and striking south-w’cst from Debba had wrested, 
after a sharp cami)aign, the province of Kordofan (1821) from 
the sultan of Darfur. I bis army was commanded by Mahommed 
Bey, the deflerdar, son-in-law of Mehemet Ali. Hearing of 
Ismail’s murder the deflerdar marched to Shendi, defeated the 
forces of the niek, and took terrible revenge upon the inhabitants 
of Metemma and Shendi, most of the inhabitants, including 
women and children, being burnt alive. Nair Mirrir escaiped to 
the Abyssinian frontier, where he maintainc'd his independenc e. 
Having conquered Nubia, Sennar and Kordofan the Egyj>tians 
set up a civil gen ernment, placing at the head of the administra- 
tion a governor-general wath practic'ally unlimited power.- 
About this period Mchemc't Ali leased from thc^ sultan of Turkey 
the Rea Sea ports of Suakin and Massawa, and by this means 
got into his hands all the trade routes of the eastern Sudan. 
'I'hc pasha o^ Egypt practically monc^polized the trade of the 
country except that in slave's, which became a vast “ industry/’ 
the lands inhabited by negro tribes on the borders of the c'on- ' 
quered territories being raided annually for the purpose. From 
the negro population the army was so largely recruited that in 
a few' years the only non-.Sudanc‘se in it were oflicers. The 
Egyptian rule proved harmful to the country. The governors- 
general and the leading olTicials were nearly all Turks, Albanians 
or Circassians, and, with rare exceptions, the welfare of the 
people formed no part of their conception of government.'’ 
Numerous efforts were made to extend the aifthority of Egypt. 
In 1840 •' previous attempts having been unsuccessful — the 
fertile district of Taka, watered by the Atbara and Gash and 
near the Abyssinian frontier, was conquered and the town of 

- For a list of the govcriiors-gc^neral see The Anglo- Egyptian 
Sudan, i. 280 (J^ndoii, 1905). 

Khurshid Pasha, j^'ovcriior-^eneral for 1 3 years (182O 1839), 
was one of these exceptions. He gained a great reputiition both for 
rectitude and vigour. lie led expeditions up the White Nile against 
the Dinkas as far as Fashoda; defeated the Abyssinians on the 
Sennar froptier, and taught the natives of Khartum to build houses 
of brick. 
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Kasscila foundeii. Tn the pasha himself visited the Sudan, 
<<oing as far as Imzokl, where he inspeeted the goldfields. 

In 1S49 Ahd-cl-Lalif Pasha hec'arne govern (»r-general and 
attempted to rein<'dy some of the evils which disfigured the 
administration, lie remained in ofliee, how'ever, little more 
than a year, too short a pc^riod to (*fFe('t reforms. The Sudan 
was costing Kgypt more money than its revt‘niie yielded, though 
it must not be forgoiU n that large sums found their w'ay illicitly 
into the hands of the pashas. The successors of Mehcmet Ali, 
in an endeavour to make the country more profitable, extended 
their conquests to the south, and in 1853 and subsequent years 
trading posts were established on the Upper Nile, the pioneer 
European merchant being John Petherick, Pritish consular 
agent at Kliartuin.' Petherick sought for ivory only, but those 
wdio followed him soon found that slave-raiding w’as more 
profitable than elephant hunting. The viceroy Said, w'ho made 
a rapid lour through the Sudan in 1857, found it in a deplorable 
condition. The viceroy ordered many reforms to be executed 
and proclaimed the abolition of slavery, 'fhe reforms w'ere 
mainly inoperative and slaverv conliiiu(*d. The project which 
Said also conceived of linking the Sudan to Egvpt by railwav 
remained unfulfilied. The Sudan at this time (e. 1862) is descTibed 
by Sir Samuel Jlaker as utterly ruined by Egyptian methods 
of government and the retention of the country only to be 
accounted for by the trafiic in slaves. 'The European merchants 
abcA'e Khartum had sold their posts to Arah agents, who 
oppressed the. natives in eveiy ('(Uic'eival)!e fashion, fsmail 
Pasha, wdio beeaine vieeroy of l‘'g>'pt in t 86^^, gave orders for 
the suppression of the ^la^'e trade*, and to check the operations 
of tlie Arab traders a military forc'o \Vas stationed at Eashoda 
(18^5), this being the most southerly point then held by the 
Kg^'ptians. Ismail’s efforts to put an end to the slave trade, 
if sincere, were ineffective, and, nioreovc'r, south of Kordofaii 
the authority of the governna'ut did not extend heydnd the posts 
oceupit‘d by their troops. Ismail, however, w'as ambitious to 
extend Ids dominions and to d(‘,v<*lop the vSudan on the lim‘S he 
had csaieeived for the. devolupment of Egypt. Tie obtained 
(1865) from the sultan of Turkey a firman assigning to him the 
administration of Siiakin and Mas.saw^a; the lease w'hich AleherneL 
Ali liad <d these })orl.s having lapsed after the death of that 
pasha. Ismail subsequently (1870-1875) extended his sway 
over the whoh; coast from Suez to Cape (xuardafui and garrisoned 
the townis of Jlerbera, Zaila, while in 1874 the important 
tow'n of Harrar, the entrepot for southern Abyssinia, was seized 
by Egyptian lr()(4)S. 'Fhc^ klicdive had also seized Pogos, in 
the hinterland of l^lassawa, a- ])r()vincc claimed by Abyssinia, 
This action led Icj wars with Abyssinia, in whicli the Iyg\ ptians 
were generally l)eaten. Eg\'ptian authority w^as w’ithdrawn 
from the coast n'gions soutli of Suakin in 1884 (see below", and 
also Ahvssinta, Eritkka and Somaliland). 

At the same time that Ismail annexed the seaboard he w'as 
extending his sway along the Nile valley to the ef}i<:aloriaI hikes, 
and conc'eived the idea of annexing all the eoiintry between 
the Nile and the Indian Oeean. An expedition w"as sent (1875) 
to the Juba River wuth that object, but it was withdrawn at 
the recjuest of the Pritish government, as it infringed the rights 
of the sultan of Zanzibar.- The control (jf all territories south 
of Gondokoro had been given (April 1, 1869) to Sir Samuel 
Baker, who, how'cver, only left Khartum to take up his governor- 
ship in February 1870. Reaching Gondokoro on 
equatorial the 26th of Alay following, he formally annexed that 
Rexiona: station, w'hi('h he named Isiiiailia, to the khcclival 

Darfur domains. Baker refuained as governor of the Ekjua- 
toriid Provinces unt il August 1875, and in March 1874 
Colonel C. (]. Gordon took up the same post. Both Baker and 

* I’lie goverium nt monopoly in trade ceased after the death of 
MelK'inet Ali in 1 s pj. 

“ Tlie Juba Wti.s (]iiile unsuiLible as a means of communication 
between tlio Indian (Xe.ui and Ihe Nile. The proposal macle to 
Ismail by Gordon wais to send an expedition to Mombasa and thence 
up the Tana Riv(?r, but for some unexplained reason, perhaps 
by mistake, the cxpe<lition was ordered id tlie Juba (see Col. Cordon 
in Cl ntral Africa, .ph ed., 1S85, jjp. O5, 0(>, 150 and I5i;‘and Gcog. 
Journ., Ecb. 1909, p. 150). 


r 

Gordon made strenuous efforts tow^ards crushing the slave trade, 
but their endeavours were largely thwarted by the inaction of 
the authorities at Khartum. Under Gordon the Upper Nile 
region as far as the borders of Uganda came cfTeclively under 
Egyptian control, though the power of the government extended 
on the cast little beyond the banks of the rivers. On the west 
the Bahr-el-(ihazal had been ()V(?rrun by Arab or semi-Arab 
slave-dealers. Nominally subjects of the khedivc, they acted 
as free agents, reducing the country over w'hich they terrorized 
to a state of abject miser^^ The most pow^erful of the slave 
traders \v?is Zobeir Pasha, who, having defeated a force sent 
from Khartum to reduce him to obedience, invaded Darfur 
(1874). The khedivc, fc.iiring the powTr of Zobeir, also sent 
an expedition to Darfur, and that country, after a stout resist- 
ance, was conqtfiered. Zobeir claimed to be made governor- 
general of the new province; his request being refused, he went 
to Cairo to urge his claim. At ('airo he w-as detained by the 
Egyptian authorities. 

Though spasmodic (‘fforts were made to promote agriculture 
and opi'ii up communications the Sudan continued to be a con- 
stant drain on the Eg>'ptian exchequer, 'the khedive Ismail 
revived Said’s project of a railway, and a survey for a line from 
Wadi Haifa to Khartum was made (1871), while a branch line 
to Massaw'a was also conlt'inplated. As with Said’s project 
these schemes came to naught.*' Tn October 1876 Gord(jn 
k*ft the Equatorial l^rovinces and gave up his appuintment. 
In Eehruary 1877, under pressure from the British ocnerai 
and E'gyptian goverrunents, he went to Cairo, wJiere dordon 
he was given the governorship of the whole of the Governor- 
Eg>'ptian territories outside Egypt; namely, the 
Sudan provinces proper, the Eejuatorial Proviruvs, Darfur, and 
the Red Sea and Somali coasts. He rejiku'cd at Khartum Ismail 
Pasha Kyoub, a Turk made govc'rnor-general in 1875, w'ho had 
thwarted as much as he dared all Gordon’s ellorts to reform. 
Gordon remained in the Sudan until August 1879. During his 
tenure of ollice he did much to give the Sudanese ihe benefit 
of a just and considerate governm(*nt. In 1877 G(.)rdon 
suppressed a revolt in Darfur and received the submission of 
Suliman Zobeir (a son of Zobeir Ikisha), who was at the head 
of a gang of slave-traders on the Tbihr-el Gliazal frontier. Tn 
1878 there wais further trouble in Darfur and also in Kordofan, 
and (ronlon visited both these provinces, breaking up iiiariv 
companies of slave-liiinlers. IMeantime Snliriian (at'ling on 
the instriielions of hi*# father, wdio was still at ('airo) had broken 
out into open revolt against the Egyptians in the Bahr-el- 
Ghazal. The erushiiig of Suliman was entrusted In" Gordon 
to Romolo Gessi (1851 1881), an Italian who had previously 
served under Gordon on the Upper Nile. Gessi, after a most 
arduous c;impaign (i 878-71)), in which he (lisplayi*d great military 
skill, defeated and captured Suliman, whom, with other ring- 
leaders, he executed. The slave-raiders w ere I'ompli'tely broken 
up and over 10,000 captives released. A remnant of Zobeir’s 
troops under a chief named Rahah succeeded in escaping west- 
W'ard (sec Rahah). Having con(|uere(l the proviiu e Gessi was 
made governor of the Bahr-el-Gluizal and given the rank of pasha.- 

When Gordon left the Sudan he was siK ceeded at Khartum 
by Raouf Pasha, under whom all the old abuses of the ICgyptian 
administration were revived. At this lime the high European 
oflieials in the vSiidan, besides Gt‘ssi, included Emin Pasha (7.7;.) 
— th(!n a bev only — governor of the Ecjuatorial Provinces since 
1878, and Slatin Pasha — then also a b(*y — governor of Darfur. 
Gessi, who had most sucees.sfully goyerned his pnn ince, found 
his position under Raouf intolerable, resigned his post in Sep- 
tember j88o and was succeeded by Frank Lupton, an Tuiglish- 
man, and formerly captain of a Red Sea merchant steamer, 
who was given the rank of hey. At this period (1880 1882) 
schemes fc3r the rc'organizntion and better administration of 
the Sudan were elaborated on paper, but the revolt in Egypt 
under Arabi (sec Ecjypt : ilisUiry) and the appearance in the 
Sudan of a Mahdi prevented these ^crhemc's from being put into 

* Up to 1877, when the work w^as abantlone-l, some 50 m. of 
rails had becai laid Iroiu Wadi Haifa at a cost of some 50,000. 
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oxcfution (assuming that the Egyptian authorities were sincere 
in proposing reforms). 

C. The Rise and Rower of Mahdism. -']'he Afnhdist move- 
ment, which as utterly tooverlhrow Egyptian rule, derived its 
strength from two diff(T(‘nt causes : the oppression under which 
the people suffered,^ and the measures taken to prevent the 
Daggara (('attle-owning Arabs) from slave trading. \'enality 
and the extortion of the tax-gatherer flourished anew after the 
departure of Gordon, whih* the feebleness of his successors 
irisnired in the Baggara a contempt for the authority which 
j^rohibited them pursuing their most lucrative traflic. When 
Mahommed Ahmed {ti-v.), a Dongolcse, proclaimed himself the 
long looked-for Alahdi (guide) of Islam, he found most of 
his original followers among the grossly superstitious villagers 
of Kordofan, to whom he preached univ(Tsaf equality and a 
community of goods, while denouncing the Turks - as unworthy 
Moslems on whom (lod would execute judgment. The Baggara 
perceived in this Mahdi one who could be used to shake oiT 
E-vplian rule, and their adhesion to him first gave importance 
to his “ mission.’^ Mahommed Ahmed became at once the 
lead('r and the agent of the Baggara. He married the daughters 
of their sheikhs and found in Abdullah, a member of the Taaisha 
section of the tribe, his chief supporter. The first armed conflid 
between the p^gyptian troops and the Mahdi's 
Alassacreof followers occiirn'd in August tS«S[. In June T.S82 
HU'ks th(^ Alahdi gained his first considerable success. 

Pasba*s capture of El Obeid on the lyth of January 

Army, annihilation in the November following 

of an army of over 10,000 men commanded by Hicks Pasha 
((.\)lonel illiam flicks formerly of the flombay army) 

made the Mahdi undisputed master of Kordofan and Sennar. 
The next month, Dceemlicr 1883, saw th(‘ surrender of Slatin 
in Darfur, whilst in Feliruary 18S4 Osman Jfigna, his amir in 
the Red Sea regions, infli('tcd a crushing d( feat on .some .^000 
Egyptians at El Teh ncjir Suakin. In April following Euploii 
Bey, Governor of Bahr-el (lhazal, whose troops and oflleials had 
embraced the Alahdist cause, surrendered and was .^ent captive 
to Omdiinnan, where he died on the 8th of .May i88S. 

On learning of tin* disaster to Hicks Pasha’s army, the British 
gM\'erninent (Grc'at Britain having been since 1882 in niililarv 
o'Ci'iipatioii of Eg}'pt) insisted that the ICgyfitian government 
should (‘V.K uate such parts of the Sudan as they still held, and 
Gdural Gordon was despatched, with Lieut. -('olonel Donald 
H. Stewart to Khartum to arrange llie wathdrawal of the 
i\g>'pliaii civil and military population. Gordon’s instructions, 
ba.M-d largely on his own siiggesliiais, were nut wholly consistent; 
they (ontemplated vagmfy the establishmiait. of .some form of 
stalde government on the surrender of Egyptian 
autlioritv, and among the doc'umerits with wliich 
he was furnished was a fjrman creating him governor- 
general of the Sudan. ^ Gordon reached Khartum on the iSth 
ot Eebruarv 1884 and at first his mission, which had arou.sc^d 
grc'at enthusiasm in Phigland, promisc-d succe.ss. To smooth 
the way for the ntreai of the JCg\ ptian garrisons and civilians 
he issued proclamations announcing that the suppression of 
th(; slave track* w'as ahaiidonc'd, that the ATahdi was sultan of 
Kordofan, and that the Sudan was independent of Egypt. He 
enabled some thousands of refugees to imake their escape to 

* Wi iliiiji from D.irfiir in Api il 1870 tiorrlon said : " The aov-erii • 
meat of the Ki’vptians in these far- oft countries is Tiothir.g else but 
one of brigandcii^e ot the very worst description. It is so bad that 
all hope ot amelioratin.u it is hopeless." 

“ The Sndaiu'se spoke of^iU J»)rei/4iiers as " Turks/’ This arose 
Irom the fact that most ot the higher Kgyptinn oftieials were of 
Turkish nationality and that the army wa.s othcered mainly by 
Turks, Albanians, Circassians, Ac., and included in the ranks many 
Baslii-Baziiks (irregulars) of non-Sudanese origin. 

" Colonel Stewart had been sent to Khartum in 1882 on a mission 
t>t inquiry, and he drew u]) a valuable report, liqypt. No. ii (1883). 

■* it is unnecessary here to enter upon a discussion of the prt?cise 
nature of Gordon's instructions or of the measure in which he carried 
them out. The material for forming a jiulgment will 1 h* found in 
C.ordoiCs Journals (1885), Morley's Life of Gladstone (1903), Fitz- 
niaiirice’s Life of Granville (1005). and Cromer's Modern Egypt 
{1908). (See also Gordon. Charles George.) 


Assuan and c!ollectc‘d at Khartum troops from setme of the out- 
lying stations. By this time the .situation had altered for thc^* 
worse and Mahclism was gaining strength among tribe's in the 
Nile valley at first hostile to its f^ropaganda. As the only means 
of preserving authority at Khartum (and thus securing the 
peaceful withdrawal of the garrison) Gordon repeatedly telc> 
graphed to ( airo asking that Zoheir TVislui might be sent to 
him, his intention being to hand over to Zoheir the government 
of the counl ry. Zohcii^(r/.2i.), a Sudanese Arab, w as probablv tin* 
ont^ man who c'ould have withstood successfully the Mahdi. 
Owing to Zubeir’s notoriety as a slave-raider Gordon’s rc‘(|uest 
was refused. All hope of a peaceful retreat of the E'.gyplians 
was thus rendered impossible. 'rhe Mahdist movement now' 
sw'ept northward and on the 20th of May Berber was 
captured by the dervlslu's and Khartum isolated, from this 
time the cmergies of Gordon wvre dc'voted to the defenee of 
that town. After months of delay due to the vadllaticm of the 
British government a relief expedition w'as sent up the Nile 
under the command of T.ord Wolseley. It .startc'd too late to 
aerhieve its object, and on the 25th of January 1885 Khartum 
was captured by the Mahdi and Gordon killed. Golonc'l vStewart, 
Frank Power (British consul at Khartum) and Af. Hcrhin (French 
c'onsul), who (accomj-j^nied by nineteen Greeks) had been sent 
down the Nik* bv (jorrlon in the previous Scplemher to give 
news to the relief force, had been decoyed asiiorc* and murdered 
(Sept. i8, 1884). The Tall of Khartum was h)lknved by the 
withdrawal of the' British crepedition, Dongola being ev'aeuatc'd 
in June 1885. in the same month Kassnla c'apiliilated, hut 
just as the Alahdi had practically c'OmpU'tcxl the dc'struetioii 
of the Egyptian power "'ne died, in this same month of June 
1885. He was at once succeeded by the* khalifa Abdullah, 
whose rule c'ontinued until the 2nd of Sc'pt ember 1898,“ when 
his army was c’omplc*tc*ly overthrown by an Anglo-ICgyptian 
forco undcT fiir 11 . (afterwards Lord) Kitchener. 'I'he militarv 
operations are descrilH'd else'wh(*re (see ICovPT: M ilitary Opera- 
tions), and hi*re it is only necessary \o c'onsidcr the mternal 
situation and the characte‘r of the khalifa’s govern- 
merit. 'I’he' Mahdi had been regarderl by his adhe- Khaiita*a 

rents as the only Iriie* e-ommander of the' faithful, Pule. 

endued with divine* power to e*on(|U(*r the whole world. H*' 
had at first styk'd his fulkiwers dervishes {i.c. religious mendi- 
cants) and given them the jihha na their e haraeleristie' garment 
or uniform. Later on he cominaridc'd the faithful to call thc'm- 
selve'S ansor (helpers), a. referene'e to the? jiart they were to play 
in his career of conquest, and at the time of his dmth he was 
jjlanning an invasion of Ivgyj)t. He had liberated the Sudanejsc 
from the* extortions of the i\gyptians, hut the people soon found 
that the Alahdi’s rule was e ve*ri more ojqirttssivc than had been 
that of their former masters, anel after the Mahdi's death the 
.situation cjf the peasantry in partie*iilar grew rapidly worse', 
ncithe*r life! nor jiropcrty being sale. Abdullah set himself 
stendily to crfish all ojiposition to his own power. Mahommed 
Ahmed had, in accordanee with the traditions which recjuired 
the Alahdi to have four khalifas (lie‘ut(*nants), nominated, bedsides 
Abdullah, Ali w*ad Heki, a sheikh of the Degheirn and Kenana 
Arabs, anel Mahommed esh Sherif, his son-in law, as khalifas. 
(The other khalifaship was vaeuiil, having bee-n dee lined by the 
.sheikh es Seniissi |'/. 7 '.|). Wad Helu and Sherit were stripped 
of their powar, and gradually all chiefs ami arnirs not of the 
liaggara tribe were geU rid of e*xe*ept Osman Jhgna, whose sphere 
of operations wxis on the R(*el Sea coast. Al^ullah’s rule was 
a pure militarv despotism whieli brought the e:ounlry to a state 
of almost ceanplete agric'ultural and ernninere ial ruin. He was 
al.so almost c onstantly in e;onflict either with the^. Shilluks, Nii(*r< 
and other nc'gro tri’oes eif the south; with the peoples of Darfur, 
where at one time an anti-AIahdi gained a great folk^wing; witli 
the Abys.sinians; with the' Kabbahish and othe'r .Arab tribes who 

Sennar tow’n held out until the iqtli of August, wliile tlu* ived 
Sea ports of Suakin and .Massaw-a newer fell into the hands of the 
]M;ihdists. 'I'lie garrisons ot sonic ejther towns were re.-^eiied by the. 
Abyssinian|i. 

This period in the history of the Suelaii is known as the Malulia. 
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had never cmbrticed Mahdism, or with the Italians, Egyptians 
and British. Notwilh^landing all this opposition the khalifa 
found in his own tribesmen and in his black troops devoted 
adherents and siK'cessfiilly maintained his position. The 
att(*mpt to conquer Egy|)t end(‘d in the total defeat of the 
dervish army at Toski (Aug. 3, i88()). The attempts to subdue 
the K(|uat()rial Provinces were but partly successful. Emin 
Pasha, to whose relief H. M. Stanley had gone, evacuated 
Wadelai in Af)ril j88(). The gre^ater part^of the n'gion and also 
most of the Bahr-el (ihaxal i'claj)se(i into a state of complete 
savagery. 

In the aaintry under his dominion the khalifa's government 
was earried on after the inanncT of other Mahommedan states, 
but pilgrimages to the Mahdi's tomb at Omdurman were substi- 
tuted for pilgrimag(‘s to Mecca, 'the arsenal and dockyard and 
the printing-press at Khartum were kept busy (th(‘ workmen 
being Eg>'ptians who had escaped massacre). Otherwise Khartum 
was deserted, the khalifa making Omdurman his capital and 
compelling disaflected tribes to dwell in it so as to be under 
better control. While Omdurman grew to a huge size the 
population of the conntiy gcaie-rally dwindled enormously from 
constant warfare and the ravages of dis(*.ase, small-pox b(‘ing 
endemic. The Europeans in the country were k(‘pt prisoners at 
Omdurman. Ik'sides ex-oiiicials like Slat in and Lupton, tJiey 
included several Roman ('atholic priests and sisters, and numbers 
of Greek merchants estal.)lished at Khartum. Although several 
were closely imprisoned, loaded w^kh chains and repeatedly 
flogged, it is a notenvorthv fact that none was put to death. 
From time to time a prisoner made his escajie, and from the 
accounts of these ex-prisoners knowlAdge of the chjiracter of 
Dervish rule is derived in large measure. The. fanaticism with 
w'hi(*h the Mahdi had inspired his followers remained almost 
unbroken to the end. The khalihi after the fatal day of Omdnr- 
man fled to Kordoian where he w'as killed in battle hi November 
1899. In January 1900 Osman Digna, a wandering fugitive 
fur moti^hs, was captured, in i()02 the last stirviving dervi.sli 
amir of importam'c surrendered to tin; sultan of Darfur. 
Mahdism as a vital f()re<i in the old Eg>'ptian Sudan ceased, 
however, with the Anglo-Egyptian victory at Omdurman.^ 

D. The Anolo-Ei^ypiinn Cofulomhiium,- Of the causes which 
led to the rceonquest of the Sudan- the natural desire of the 
Egvq^tian government to rei;over lost territory, the equally 
natural desire in Great Britain to “ avenge ” the cleat h of Gordon 
were among them - the most weighty was the necessity of 
securing for Eg^'pt the control of the Upper Nile, Egypt being 
wholly dc'.pendent on the watc/s of the river for its prosperity. 
That control w'cnild have been lost had a Enropciin power other 
than Great Britain obtairu'd ])os.session of any part of the Nile 
valley; and at the time the Sudan w'as reeon(|nercd (1896-98) 
France was emdeavouring to establish her authority on the river 
between Khartum and Gondokoro, as the Marrhand exp<‘dition 
from the (bngo to Fashoda demonstrated. The Nile con.stitutes, 
in the w'ords of Lord Cromer, the true justification of the 
policy of re-oceupation, and makes the Sudan a priceless 
jiossession for Egypt.- 

The Sudan having beem reconcjiiered by “ the joint militar}' 
and financial efforts ” of Great Britain and Egvqit, the British 
government claimed “ by right of e.oncjiic'st ” to share in the 
settlement <tf tlw administration and legislation of the cemntiw. 
To meet thi-,c claims an agrcinieiit (which has been aptly 
called the const j^utif)nal c:hartcT of the Sudan) between Gr<*at 
Britain and Egypt, was signed on the. ic;lh of January 1899, 
establishing the joint sovereignty of the tw'o state.s throughout 

1 In the auiumn of Mahomined-cl-Amin, a native of Tunis, 
proclaimed himsell Ihe Alalidi and got tog< tlu*r a following in Kor- 
dofan. lit' was captured by the governor of Kordofan and puMicly 
executed at El Olx id. In April Ahfl eMvadcr, a Tfalowin 

Aral) and ex-dervish, rcd)('lh'd in the liluc- Nile province, elaiming to 
bt? the prophet Iss;i. (Jesus). e)ii the 20th of that month Ije murdered 
Mr C. C. Scott Moncrielf, deputy inspector of the province, and the 
lygyptian mamur. 'I'lie rising was proniptlv suppressc^d, Abd-cl- 
Kadc r was captured and was hanged on the 17th of M^.y. 

- Egypt, No. i (1005). p. no. 


I the Sudan.*^ The reorganization of the country had already 
begun, sujircme power being centre<l in one ofiicial termed tlie 
“ governor-general of the Sudan. To this post was appointed 
Lord Kitchener, the sirdar (commiuider-in- chief) of the Egyptian 
army, under whom ihe Sudan had l)tx*n reconquered. On Lord 
Kitc'hcner going to South Africa at ihcj cdose of iSc^q he was 
suc:c:eedcd as sirdar and governor-general by Major-General Sir 
V. R. Wingate, who had scTvcd with the Egyptian army since 
1883. Under a just and firm administration, whicL from the 
first was essentially civil, though the principal officials w'ere 
oliicers of the Briti.sh army, the Sudan recoverc'd in a surprising 
manner from the woes it suffered during the Mahdia. At tlie 
head of every mudiria (provincut) was plac'ed a Briti.sh official, 
though many of the subordinate po.sts w'cre filled by Egyptians. 
An excc'ption w'a^ made in the case of Darfur, which before the 
battle of Omdurman had thrown off the khalifa’s rule and was 
again undcT a native sovereign. This potrmtate, the sultan Ali 
Dinar, was recognizerl by th - Sudan government, on condition 
of the payment of an annual tribute. 

The first duty of the new administration, the restoration of 
public order, met with comparatively feeble opiiosition, though 
tribes such as the Nuba mountaineers, accustomed from time 
immemorial to raid their weaker neighbours, gave some trouble. 
In 1906, in 1908, and again in 1910 exyjcditions had to be .sent 
against the Nubiis. Lithe Hahr-el-Ghazal theNiam-Niams at first 
disputed the aiilhoriLvof the goviirnmcnt, but Sultan \'aml)io, the 
recalcitrant chief, was mortally wounded in a fight in Februarv 
1905 and no fiirllicr di.stnrbance occurred. Tlic delimitation 
(1903-1904) of the frontier between the Sudan and Abyssinia 
enabled ordcT l(j be rcstorc'd in a particular!)' lawless region, 
and slave-raiding on a large scale endt'd in that quarter with 
the capture and execution of a mjtorious offender in ]()04. Jn 
Kordofan, Darfur and the Bahr-el-Ghazal the slav(? trade 
continued howawer for sonut years later. 

With good administration and public security the population 
in(Tea.scd steadily, ’I'hc history of the country became one of 
peaceful progress marked by the grow'ing ('out cut’ 
ment of the people. 'I’he Sudan go\'ernnient devoted Jenera^”/ve 
innch attention to the revival of agri(Miltnre and Work of 
('ommeree, to the creation of an educated (lass of Oreat 
native's, and to the establishment of an adequate 
judicial syst(‘m. Th(‘ir task, though one of immense' dinieulty, 
was howwer (in virtue of the agreement of the iqlh of January 
i8()()) free from all th(‘ international f(;llcrs that bound Ukj 
administration of Egypt. Jl w’as moreover rt^ndered easier by 
the decision to govern, as far as possible, in acc'ordance w'ilh 
native huvand eiistum, no attempt being made to Egyjitianize 
or Anglicize the Sudanese. TJie results wtue eminently satis- 
factory. The Arab-speaking and Mahommedan pojiulalion 
found their religion and language ri'sjxsied, and from the first 
sh()W'(‘d a marked desire to profit by the new' order. To the 
negroes of the southern Sudan, wLo were oxeeediiigly suspic ious 
of all strangers — whom hitherto they had knowm almost 
exclusively as slave-raiders — the very (dements of civilization 
had, in mo.st ca.scs, to be taught. In these pagan n^gions the 
Sudan government encouraged the W’ork of missionary societies, 
both .Protestant and Roman Catholic, w'hile dis(^()uraging 
propaganda work among the Moslems. 

In their gemjral policy the vSudan government adopted a 
system of very light taxation; low' taxation being in countries 
.su('h as Egyyit and the Sudan the keystone of iIh! political arch. 
This poli( y was amply justified by results. In 1.899 the revenue 
derived from the (ountr)' w'as {E 126,000, in S909 it had risen to 
ifE 1.040,000, (L-spite slight rcdiu'tions in taxation, a proof of 
the growing prosperity of the land. This prospe rity was broug:ht 
about largely by improving the w'att'r-supply, and thus bringing 
more land under cultivation, by the creation of new' industries, 
and by the' improvement of means of communication. A shorter 
route to the sea than that through Egy])t being (essential for the 

f 

® At first Suakin was exceptc'd from some of the provisions 
of this ngn'ement, but tlu;sc exceptions wck' done awav W'ith by 
a supplcMucntniy agreement of the lolh of July 1899. 
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commercial development of the coiintiy , a railway from the Nile 
near lierber to tlic Red Sea was built (1904-1906). This line 
shortened the distance from Khartum to the nearest seaport by 
nearly looo m., ^^^^1 rediK'ing the cost of carriage of mer- 
chandise enabled Sudan produce to find a profital')le outlet in 
the markets of the world. At the same time river communi- 
cations were improved and the numbers of w(dls on caravan roads 
increased. Steps were furthermore taken by means of irrigation 
works to regulate the Nile floods, and those of the river Gash. 

To the promotion of edm^ation and sanitation, and in the 
administration of justice, the government devoted mift;h energy 
with satisfactory results. Indeed the. regenerative work of 
Great Britain in the Sudan has been fully as successful and even 
more remarkable than that of Gn^at Britain in Kgypl* large 
part of this work lias Ixicn accomplished by offletirs of the British 
urmv. Some of the most valuable suggestions about such matters 
as land settlement, agricultural loans, &c., emanated fromolTiccTS 
wh(» a short time before were performing purely military duties. 

Nevertheless ci\'il servants gradually replaced military officers 
in the work of administration, army ollieers being liable to be 
siidde.nlv removed fur war or other service, often at times when 
Ihe presence of officials possessed of local experience was most 
important. In eOicieni'y and devotion to duty the Egyptian 
officials under the ncAV regime also earned high praise. 

The relations of the Sudan government with its Italian, 
Abyssinian and French neighbours was marked by cordiality, 
Bahr-eU l^tit with the Congo Free State difliciiltles arose over 
Ohazatand claims made by that slate to the Bahr-cl-Ghazal 
Lado. Africa, S 5 )« f-ongo State troops were in 1904 

stationed in Sudanese tiTritmy. The difli(’ulty was adjusted 
in i<)o6 wh('n the ('ongo State ahandont'd all claims to tin; Ghazal 
provim e (whence its troops were withdrawn during 1907), and 
it was agreed to transfer the Lado (tnclave {q.v.) to the Sudan 
six months iiftcr Ihe death of the king of the Belgians. Under 
the terms of this agreement the Lado enclave was incorporated 
in the Sudan in T910. As to the general state of the eonntiy Sir 
Fldoii Gorst after a tour of inspection declared in his report for 
1900, ‘‘ I do not suppose that Ihen^ is any part of the world in 
wliicli the mass of the population have fewer unsatisfied wants. 

Ae I noKiTiRS. -Summaries of ancient and medic'val history 
will be iound in \L. A. Wallis Ibida<‘, I he iLfiyptian Sudan (2 vols., 
1007), and I'hc An^hi-E^ivptian Sudan (ojOj), eilit<’d ly ('oiinl 
Gleielien. The story ol the l'.<yptian coiuiuest and c-vnits np to 
1850 are summarized in If. Di'herain’s Lr Soudan ('’y,yfdirn sous 
Mcht'uirf AH (Paris, l8{)8). I'or the middle ]ieriod of F.,L;yptian rule 
see Sir Samuel llaUer’s /■ maiha (1B74) ; ( oL (rovdon in C.cnbal A f} ica ^ 
edited by (1 Hirkbeek Hill (4th ed., 1SS5), being extracts Irom 
r»or<l()irs diary 187^1880; Srven Yruys in the Soudan, by Komolo 
Gessi Paslia (1892); ainl Dev Sudan miter dy^yptisiliey ! ieyrscliaft,h\ 
l\. Biicfita (Lei]izi'(, t 88S). 'fhe rise of Malidism and c\ ants down to 
1900 are set fortli in (Sir) F. B. Wingate's Malidiism and the lLi;yptian 
Sudan (1S91). This hook contains translations ol letleis and 
proclamations of the Mahdi .and Khalifa. For 1his jxriod the 
Journal'; of Major General Gordon at Khariomn (1885); I', l^ower's 
Letters from Khartoum durinp^ the Siei^e (iHtS/j), and tin; following 
four hooks written by prisoners ol the ilervishes ate s])ceiallv valuable : 
Slatin I’a^ha. Five and Sword in the Sudan (t.S() 0); T'.ilher J. 
Ghrwaldcr (Irom th(' MSS. of, f yy h'. K. Wingate), Ten Year^’ Captivity 
in the Mahdi's Camp (1802); Imlher I’aolo Kosignoli, / 

miei dodiei anni di pri^ionia in mezzo ai dervue del Sudan (Mond(»vi, 
l8nS); (k Neulelflt, A Pri';oncY of the Khalrefa (1899). See also 
to Dujarric, L'E/al mahdiste du Soudan (I’aris, 1901). h'or tlie 
“ (iordon Belief ” campaign, cVic., see 1 h(' Britisli ollicial History of 
the Sudan CampaiL^n (1890); for llic c.arnpaigns of 1890-98, H. S. J... 
Altord and W. J). Sword, The Egyptian Soudan, its Loss and KcLovery 
(i8(iS); (r. W. Steevens, With Kiti henry to Khartum (lolinburgh, 

1898) ; Winston S. Churchill, The River War (revised ed., 1902). The 

story of the FashodA incideni. is told mainly in British and Frem li 
oflu ial despatches; consult also for this period (k Hanotaux, h'achoda 
(Paris, 1910); La Politique de la France iSq 6 -jS(;S (IViris, 

1901); and K. de Cuix, Fachoda, la France et V Angleterre (J^aris, 

1899) . Lord Cromer's Modern E^ypt (1908) covers Sudanese history 
for tlie years 1S81 r907. Consult also the authorities cited under 
Fcypt : Modern History, ami M. Pensa VEe,yptc rt 1 e Soudan ^gyptuui 
(Paris. 1895). Unless otherwise stated the place ot ])ubHc.ation is 

London. ' (F. B. C.) 

SUDATORIUM, the term in .architecture for the vaulted 
S waiting-room {sudor, sweat) of th(* Roman thermae, referred 
to in Vitruvius (v. 2), and there culled the concameraia sudalio. 


In order to obtain the great he.U required, the whole wall tvas 
lined with vertical terra-cotta flue pipes of recLinguIar section, 
pl.iecd side by side, through which the hot air and the .smoke 
from the suspeiisura passed to an exit in the roof. 

SUDBURY) SIMON OF (d. 1381), archbishop of Canterbury, 
was horn at Sudbury in Suflolk, studied ai the university of 
Pari.s, ami heeamc one of the chaplains of Pope Innocent VL, 
who sent him, in 1356, on a mission to Edward HI. of England. 
In October 1361 the pojpe appointed him bishop of London, and 
he was soon scrvu'ng the Ring as an amha.s.sador and in other ways. 
In 1375 siiccee(l(;d Williiim Wittlesiy as archbi.shop of Eaiiter- 
bury, and during the rest of his life was a partisan of John of 
Gaunt. In July 1377 ho crowned Rii hard IE, and in 1378 John 
W'yeliffe appeared before him at J>amheth, hut lie only took 
proceedings against the reformtT under great pressure. In 
January 1380 Sudhurv became chancellor of England, and the 
revolting peasants regarded him as one of the principal authors 
of their woes. Having released John Ball from his prison at 
^hiidsUmc, the Kentish insurgents attacked and damaged the 
archbishop’s property at Canterbury and Lambeth; then, 
rushing into the Tower of London, they seized the archlushop 
himself. Sudhiuy was dragged to Tower Hill and, on the J4tii 
of June 1381, was beheaded. His body was afterwards buried 
in ( anterbury Cathedral. vSiidhury rebuilt part of the ebureh of 
St Gregory at Sudbury, and with his brother, John of ('hert.sey, 
he founded a colhgc in this town; he also did some building at 
('anlerhurv. His father w*is Nigel Theobald, and he i.s some- 
times called Simon 'i’heohald, or Tyhald. 

See W. 1 '. Hook, / ives of the Archbishops; of Cantei bury. 

SUDBURY, a jiost lo'^n and outport of Niju.ssing district, 
Ontario, Canada, on the (anadian Pacific railway, 443 m. W.of 
IVfonlrt'al. Fop. (k^oi), 2027. It has manufai'tures of explosives, 
lumber and planing nulls, and is the larg(‘st nickel mining centre 
in the world.’ Gold, copper and other minerals are also raised. 
Ib-actieally all the ore is shipped to the United States. 

SUDBURY, a marki t town and munii‘if)al borough of lilngland, 
chiefly in the Sudhury parliainenlar)' division of Suffolk, hut 
partly in the Saffron \\'alden division of E.ssex. Pup. (1901), 
7109. It lies on the river Stour (which is navigable uj) to the 
town), 59 111. N.IL from London by the Great T'.astern railway. 
All Saints’ parish chunh, consisting of chamal, nave, aisles and 
lower, is chiefly Pcrjxiidicular the (hancel being Decorated. 
It po.sscs.ses a fine oaken pulpit of 1 .pp. The ('hun'h was restored 
in 1882. St Peter’s is Jk-rpendicular, with a finely carved nave 
roof. St Gregory’s, once eollegiate, is Perpendieular. i t has a rich 
spire-shaped fonl-t'over of wood, gill and painted. 'I'lie grammar 
.school was founded by William Wood in 1491. Then* arc some 
old half-timbered houses, including one very fine example. 'J’hc 
principal modern buildings .are the town liall, Victoria hall 
and St Leonard's hospital, ('oco-nut matting is an important 
manufactung .silk inanufadurcs were transferred from London 
during the it/ih century, and horsehair weaving w'as (established 
at the same lime. There arc also flour-mills, malt-kilns, lime- 
works, and brick and tile yards. The town is governed by a 
mayor, 4 alderriKUi and 12 councillors. Th(? borough lies wholly 
in the administrative county of W(‘.sl Suffolk. Area, 1925 acres. 

The ancient Saxon borough of Sudhury (Sudbyrig, Sudberi, 
Suthberia) was the ('cntre of the soiith(‘rn portion of liar JOast 
Anglian kingdom. Before the ('onqiiest it was a borough mvned 
by tb.e mother (T Earl Morc.ar, from whom it was taken by 
\Villiam E, who held it in 1086. It was alj^aialcd from the 
( row'll to an ani'cslor of GillxTt d(^ Clare, (gh earl of Gloucester. 
In 1271 the earl gave the hurg(‘ss(‘s their first charter confirming 
to th(*m all their ancitmt lilxTlies and ('ustoms. 'i'he carl of 
March granted a cliarU. r to the mayor and bailiffs of Sudbury in 
1397, In 1440 and again in 1445 1 he men and tenants of Siidlniry 
obtained a royal runlirmation of their privihges. They wa.Te 
incorporated in 1553 under th(i name of the mav<jr, aldermcai arid 
burg(‘sses of Sudhurv, and charters were granted to the town by 
Eflizaheth, ('harles Tf. and James Jl. Its nuistiuition was rc- 
formtal hv the act of 1835. It was represented in parliament 
by two burgesses from 1558 till its disfranchisement in 
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1844. The lord of the borough had a market and fair in the i^^th 
('entui*)^, and three fairs in March, July and December wore held 
in 17^)2. Markets still exist on Thursdays and Saturdays. 
\Veav(TS were introduced by Edward II I., and the town became 
the chief centre of the Suffolk cloth industry after the Restoration. 

SUDD, or Sadd (an Arabi(' word meaning “to dam the 
name givt n to the vegetable ohslrm tion which has at various 
dates do ( (i the waters of the Upper Nile to navigation. It is | 
composed of masses of papyrus and i4m ( F(fss/a procera) and , 
the earth adhering to the roots of those reeds. Mingled with the 
papyrus and wn suj (Arabic for mothcr-of-wool ”) are small 
swimming plants and the light Itrittlc ambach. The papyrus 
and urn ntf grow abundantly along the Nile banks and the con- 
nected lagoons betwe('n 7° N\ and r N. T.oosened by storms j 
th(‘sc reeds drift until they lodge on some obstruction and form a ! 
dam across the channel, (’onverted by fresh arrivals into l)locks i 
that arc sometim(‘S 25 m. in length, and extend 15 to 20 ft. 


Socialist ideas of the day, and these prompted his most famous 
works: Lrs Mystens de Paris (10 vols., 1842-184^) and Le Juif 
errant {jo vols., 1844-1845), which were among the most popular 
specimens of then??/? Hefollowed Ihescup with some 
singular and not very edifying books : Les Sept pcMs capitaux 
(16 vols., t847-i 84(;), which contained stories to illustrate each 
sin, Les Mysleres dii pen pie (r84c>-i 856), which was suppressed 
by the censor in 1857, and several others, all on a very large scale 
though the nurnlxT of volumes gives an exaggerated idea of their 
length. Some of his books, among them the y??// cm?/? Z and the 
Mysieves He Pari were dramatized by himself, usually in colla- 
boration with others. Ills j/eriod of grcvitest success and popu- 
larity coincided with that of Alexandre Durnas, with whom some 
writers have put him on an equality. Sue has neither Dumas’s 
wide range of subject, nor, al)ove all, his faculty of conducting 
the story by means of lively dialogue; he has, howt:ver, a com- 
mand of terror wltich Dumas seldom or never attained. From 


below tl; * surfiK'c. Thes(? masses of decayed vegetation and 
cartli, resembling peat in consisterny, are so much compressed 
by llie fon'e of the curnmt that men can walk over them every- 
where. In parts elephants could cross them t\ithout danger. 
The j/ressure of the water at length causes the formation of a side 
chanm'l or the bursting of thesiuld. (h'orspdd culling sccNilk.) 

In tin* Bahr-cl (Ihazal the sudd, l>eing chiclly composed of 


the literary point of view his style is bad, and his ( onslruction 
prolix. After the revolution of 1848 he sat for Paris (the Seine) 
in the Assembly from April 1850, and was exiled in cf/nsequeiice 
of his j)n)tcst against the coup d'etat of the 2nd of Dec(‘mber 
I 1851. 'Phis exile stimulated his literary production, but the 
works of his last days ar(‘ on the whole much inferior to those 
of his middle ])eriod. Siui died at Annecy (Savoy) on the 


small swimming plants, is of less formidable nature than that ^ 
of the main stream. 

Consult O. Deucrling, Die Pfhnmenbarrcn tier cfrihanischen 
b'liisse (Munich, a valuahh* nionoLiraph; and flu* bil)lio,i.u*aphy 

under Xii.k, especially Captain II. C. Lyons, The J'hysio^rup/iy 0/ , 
tf:r \ I, un i its Du^in (Cairo. 1900). , j 

SUDERMANN, HERMANN (1857- ), German dramatist 

and novelist, was born on the 30th of September 1857 at ^latzi- | 
ken in East Prussia, elose to the Russian frontier, of a Meiinonitc j 
family long settled near Elbing. His father owned a small 
brcwer\ in the village of Ilcydeknig, and Siidcrmarm received I 
his early education at the Realscdnde in Elbing, but, liis parents 
having Reen reduced in circumstaiK’es, he vas uppreritiivd to a 
chemist at the age of fourteen, lie was, however, enabled to 
enter the Realgymiiasium in 'Pilsit, and to study jihllosoplw and 
history at Kbnigsberg University. In order to complete' his 
studies Sudermann went to Berlin, where he was tutor in several 
familii'S. He next became a journalist, was from 1881-1882 
editor of the Deutsches ReidisJdalt , aiid then devoted himself to 
uovci-writing. The novels and romarK cs Ini /rti'idichl (1886), 
Fn/i? ( 1887), Ceschu'ister (1888) and Der Katzenste-^ (iSip) 
failed to bring tbe ye/ung author as mm li recognition as Ids first 
drama Die Lhre (1881/), which inaugurated a m \v }>criod in the 
history of the German stage. Of his otlur dransis the most 
successful W'cre Sodums Ivude ( i8q i ), Heiniat ( 1 8«;3), DirSchmetter- 
lingsschlacht {\?)i).\). Das (iLiick ini ir//?/v 7 (t8()5), Mtuituri ^ 
Johannes (1898), Die drei Reihcrjedcrn (i8qq), JolanHesjeiier j 
(1900), Es Ivhe das Lehen I (1902), Der Sturnige^ylle. Snhrntrs 
( 1903) and Stein uutcr Slcinen (1905). Sudermann is aEo the ! 
author of a powerful social novel, Es rcr/r (1904), whlch.hin- Eran 
Surge and Der Katzensteg, has been translated into Engli- li. 

Sec \\\ Kawiiaii, Hermann Suderniunn (1S97); II. LaiidsUcrL’ , 
Hermann Sudermann H. June., Hernurnn Sudermann (i9f>2); 

11 . Sch«K*n. ffermann Sudermann. poite dramatique et romancier 
(1905); iiiifl 1 . Axelrod, Hermann Sudermann (1907). 

SUE, EUG^INE (Joseph Marik] (1804-1857), Ercnch novelist, 
was born in Paris (/n the 20th ol jaiiuary 1804. He was the son 
of a distinguished^nrgeuri in Napoleon’s army, and is said to have 
had the empress Josephine for godmother. Sue himself acted 
as surgeon both in the Spanish campaien undertaken by Franco 
in 1823 and at the battle of Navarino (1828). In 1829 his father’s 
dc'Hth pul him in possession of a considerable fortune, and he 
settled in Paris. His naval experiences supplied much of the 
materials of his first novels, Kernock le pirate (1830), Atar-Gidl 
(1831), La Salamandre (2 vols., 1832), La Coucaralcha (4 vols., 

832- 1834), and others, which wen* composed at the height of the 
romantic movement of 1830. Jn the qiiasi-hislorical style he 
wrote Jean Cavalier^ on Les Fanatiques des Cevennes (4 yols., 1840) 
and Latreaumont (2 vols., 1837). He was strongly affected by the 


3rd of August 1857. 

SUEBI, or SiTKvi, a colk'clive term applied to a number of 
, . pies in central Germany, the chief of w'hom appear to have 
heen the Marcomanni, Hiuidi, Hermunduri, Semitones and 
J^angobanli. From the earliest limes these tribes inhabited the 
basin of the lObe. Tlie l^angobardic territories seem to have 
Inin about the low('r reaches of the river, while the Semnoneslay 
south. The Marcomanni occupied the basin of the Saale, hut 
under their king, Marobodinis, they moved into Bohemia during 
the early part of Augustus’s reign, wliik'. the Quadi, wlio are first 
mentioned in the time of 'fiberius, lay farther east tow'ards tbe 
sources of the Ellx*. 'I’hc former home of the Marcomanni wms 
occiij)i<'d bv tbe Hermunduri a few years In'fore the Christian 
era. Some kind of politic'al union seems to have existed among 
all these trilu's. The Semnones and Uangf/bardi were at one 
time subject to the dominion of the Marcomannic king Marobo- 
dniis, and at a imu'b later period we hear of Langohardic troops 
taking part against the Romans in tlu' Marcomannic War. Tlie 
I Semnones claimed to he the chief of the Suebic pcoj)les, and 
Tacitus describes a great nJigious festival held in their tril/al 
sanduan, at w'hii'h legations wxre present from all the other 
tribes. 

Tacitus us.es the name Suebi in a far wn’dcr sense than that 
defined above. With him it includes not only the tribes of the 
basin of tlie h^lbc.but also all tlu' tribes north and east of that 
river, ineluding c\'en the Sw'cdes (Suioiu's). This usag(*, wdiich is 
not found in other ancient w riters, is probably diu^ to a confusion 
of tile Suebi with t])e agglomeration 01 peoples under their 
snpreniaev, wldeh as we know^ fn»tn Strabo extended to some 
at least of the eastern tribes. 

Tn earlv Latin writers the term Suebi is oci'asionally applied to 
any of the above tribes. From the 2rid to the 4th eeiitnry, 
however, it is .seldom used exfu-pt w'ith refereiK'c to events in th(.* 
neighlKinrliood of the Pannonian front i(‘r, and liere probablN' 
means the Quadi. hrom the middle of the 4th century onward 
it appears most frequently in the regions south of the Main, and 
soon the names Alamanni and Suahi arc used synonymousb'. 
The Alamanni (q.v.) seem to have h''cn, in, part at least, the 
descendants of tlie ancient Hermunduri, but it is likely that 
they had been joined by one or more other Suchic peoples, from 
the Danuhian region, or more probably from the middle Elbe, 
the land of the ancient Semnones. It is probably from the 
Alamannic region that those Suebi came who joined the 
Vandals in their invasion of Ganl, and eventually founded a 
, kingdom in north-w'cst Spain. Alter the ist century the term 
Suebi .s<*cms never to be applied to the Langobardi and seldom 
to the Baiouarii (Bavarians), the deseendants of the ancient 
Marcomanni. But besides the Alamannic Suebi we hear 
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also of a people railed Suebi, who shortly after the middle of 
ilKi 6th century' settled north of the Unstrut. There is 
evidence also for a people called Suebi in the district above 
the mouth of the Scheldt. It is likely that lK)th these settle- 
ments were colonies from the Suebi of whom we hctar in the 
Anglo-Saxon j>oem Widsith as neighbours of tlui Angli, and 
whose name may possibly be pr(!served in Sc'hwabstedt on the 
Treene. The question has recently been raised whether these 
Suebi should be identified with the peojile whom the Romans 
('ailed IIcTuli. After the 7th century the name Suebi is prac'tically 
(jnly applied to the Alamannic Suebi (Scluvaben), with whom it 
remains a territorial designation in Wiirttemberg and Ravaria 
until the present day. 

Sec Cai'.sar, Dc hello qnllico, i. 37, 51 S(:^(]., iv. ^ siici., vi. 0 
Strabo, p. 200 scq.; Tacitus, Germania, ^tS sqc}.; K. Zcaiss. Die 
Deutsche}! und die Nachbarstdnmu', pp. 55 315 sq<j.; ('. I^in'mtT 

ill I’aul’s Grundnss (2nd cd.), iii. Jl. M. Chadwick. Ovipnof 

the liugli^ih Naliuii, 216 sqq. (C'ambrid^c, jqoy). (!<'. (i. IJ.) 

SUECA, a tovv 7 i of eastern Spain, in the province of Vakmria, 
near the left bank of the river Jin'ar, ami on tlie Silla-Cullera 
raibvay. Pop. (iqoo), 14,4.^^. Siiet'a is separated from the 
Medit( rranean Sea (7 m. east) by the Sierra de Cullera. It is a 
modern town, although many of the houses have the flat roofs, 
view-turrets (tniradorcs) and horseshoe arches ( hax'U'teristic of 
M('orisli architecture. Tliere are a few handsome public 
buildings, such as the hosjiital, town hall and theatre. Sueea 
I’.as a thriving trade in grain and Iruit from the Jucar valley, 
which is irrigated by waterways creat(‘d by tin; .Moors. 

SUESS, EDUARD ), Ausiriau geologist, was born 

in London on the 20th of Augie t .i8;p, his father, a native of 
Saxony, having settled there as a (lermaii iTKTi'hant. 'fhree. 
years later the family removed to Prague, and in 1845 to Vienna. 
iOdiiard Suess -was educated for commercial lif(‘, but earl\’ dis- 
lilayed a bent for geolog\\ At the ago of nineteen h<* pu’olished 
a sliort sketc'h of the geolog}^ of Carlsliad and its mineral watei's; 
and in 1852 he was appointed an assistant in tlie Imperia.! 
miiseuni of Vienna. There lie studied tiui fossil Jiraehiopoda, and 
manile^t(‘d siu’li ability that in 1857 he was appointed professor 
of geology at the university. In 1862 he relinquished his museum 
duties, and gave hisw’hole time to special n^sean h and teaehing, 
retaining his professorship until jqor. Questions of ancient 
physical geography, such as the former connexion between 
mirthern Africa and Europe, occupied his attention ; and in 1862 
he published an essay on tlu; soils and wmter-supply of Vienna. 
He was elected a member of the town couni il, and in 1869 to a 
seat in the Diet of Lower Austria, wliic h he retained until t8(>6. 
Meanwhile he continued his geological and palaeontological 
work dealing with the Tertiary strata of the Vienna Basin, also 
turning his attention to the prohlcnis connected with the evolu- 
tion of the eurth’s surface-features, on wliich he wrote a iiiomi- 
mental treatise. This, the gr(*at task of his life, embodied the 
results (jf personal resean'h and of a c()m])rohensivc study of tin? 
work of the leading geologists of all countries; it is entitled 
Afitliiz der Erde, of which the first volume* was published in 1885, 
the second in 1888, and pt. i. of the third volume in T()oi. I’hc 
work has been translat(*d into E'rench, and (in part) into Englisli. 
Suess was elected a corresponding member of the Institute of 
France in 1889, and a foreign member of the Rf)yal .Society in 
1894. In 1896 the Geological Society of London awarded to him 
the Wollaston medal. 

Memoir (with portrait), by Sir A. Gcikic, Nature (May 4, 1905). 

SUESSULA, an ancient* town of Campania, Italy, in the plain 
! i in. W. of the modern Cancello, 9 m. S.IL of the ancient Capua. 
Its enrlier history is obscure. In 338 n.c'. it obtained Latin 
rights from Romo. Tn the Samnite and Hannibalie wars it 
was strat('gically important as commanding the (*ntrance to the 
(Viiidinc p.ass. Sulla seems to have founded a colony here. It is 
freqn<‘n1ly named as an episcopal see up till the loth century A.n., 
and \v as for a time the (Lief town of a small Lombard principality, 
it was sev(*ral times plundered by the Saractiis, and at last 
abandoned by the inhabitants in consefjTK^nce of the malaria. The 
ruins of the towm lie within the Bosco d’Acerra, a picturesque 
forest. 'They were more conspicuous in the 18th century than 


they now arc, but traces of the theatre may stMl be seen, and 
debris of other buildings. Oscan tombs were excavated there 
between 1878 and 1886, and important finds of vases, bronzes, 
cVi'., have In'cn made. The tlead were generally buried within 
slabs of tufa arranged to form a kind of sarcophagus (see F. von 
Duhn in Rdmisi he Milleilun^ett, 1887, pp. 235 s(]q.). Suessula lay 
on the line of the Via Popillia, which was here intersected by a 
road which ran from Ncapolis through Ac'crrac, and on to the Via 
Appia, which it reac'hi'd just west of tht^ ( audine pass. On 
the hills above Cam'cllo to the east of Suessula was situated 
the fortified ('amp of M. Claudius Marcelliis, which ('overed 
Nola and served as a post of observation against Hannibal in 
(apua. (r.As.) 

SUET (M. Eng. seicud, a diminutive of O. EY. sen, suts, mod. 
siiif, lard, from Eat. sebum ^ or sevum, tallow, grease, probably 
allied to sapo, soap), the hard flak<*d white fat lying round the 
kidneys of the sh(*,ep or ox; that of the pig forms lard. Beef- 
suet is especially used in cookervu 

SUETONIUS TRANQUILLUS, GAIUS, Roman historian, 
liv(‘d during tin* (‘iid of the 1st and the first half of the 2nd 
ccntiiiy A.i). lie was tlu^ ('ontemporar\^ of 'I’acitus and the 
young(‘r Pliny, and Ids literar\" work seems to have been 
chiefb' done in the r«igns of Trajan and Hadrian (a.d. ()8-t 38). 
His lather was military Irilnine in llic Xllltli legion, and lie 
himself bt'gari life* as a t(‘a('h('r of rhetoric and an ad\o<’ate. 
'Po us he is known as the biograplu*!* of the twelve (aesars 
(including Julius) down t (1 Domitian. 'I'lie lives are \’alnable 
as covering a good deal of ground where we are without the 
guidance of 'laeilus. Suetonius >vas the emperor Hiulrian's 
private secretary (nnv^i Ir; epislolanim), lie iiiiisl have haul 
ac'cess to many important documenis in the Iinp(*rial an'liives, 
c.g. the decixes and tiansat'tions of tlu* senale. In addition 
to written and ofiu'ial (kx iiments, he jiiekc'd uj) in society a 
mass of inlorinatloii and an(‘('dot(‘s, whieli, though of doubtful 
aulhenl icily, mid not be regarded as men? inventions of 
Ids own. 'i'hev give a very good id(*a ol the kin(M)f court 
gossip prevalent in Roim^ at the time. He was a friend and cor- 
respondent of tlic younger Pliny, who when appointed governor 
of Bithvida look Suetonius with 1 dm. Pliny also recommended 
Idm to the favourable notic e of the emperor 'I'ra jan, “ as a most 
upright, lionoiirable a.nd k'arned man, wlaan persons often 
reuK'niher in their wills because of his in(*rils,” and he begs that 
Ik* mav be made legally eajiable of inh(*riting these betjiiests, for 
W'lnVIi under a spec ial enactment Suelonius was, as a childless 
married man, dis(|iia 1 ified. Hadrian’s l)iograj)her, A(‘lius 
Spartianus, tells us that Suetonius w'as di*prived of his 
private secret ar>'shi}) because he had not been snnkiently 
obMTvant of court cti(|uelte towards tlu* emperor’s wife 
during Hadrian’s absence in Britain. 

Tlu? Lives of the Caesars has always l)een a ])opiilar woik. It 
is ralhcr a ehroinirlci than a history. It cuves no j)i( lure of the 
so( ietv of tlu^ time, no liints as to the general eharaeter and tenden- 
cies ol the ]>eriod. It is the ejnperor who is aluavs Uefore ns, and 
vet th(‘ portrait is drawm without any real J)istorical jndLfinent or 
insight. It is the personal an« ( dotes, seveial ol whicli are \ery 
amusing, that give the lives their chief interest; but the author 
panders rather loo much to a taste for scandal and gossip. Xoiu* tlic 
less he throws considei.i.M(* light on .an important period, and next to 
Tacitus and Dio Ca,ssins is the chief tsometimes tlu* onlv) aiitlif»rity. 
The language is clear and simple. 'J'hc work was continued by 
.Marius ATaximns (^rd century), who wiote a history ol the emperors 
jrom Nerva to F.l.'igahaJns (now lost). Suetonius w’as a voluminous 
writer. Of h\^ Dr viris illu^tribus, the lives of Terciu e ;iiid Horace, 
fragments of those of J.nraii and the elder Pliliy and the greater 
part of the cliap1(‘r on grammarians and rhetoiirians, are extant. 
Other wajrks by him (now lost) w'en* : i^raia (= Anfiwpfs -- })atch- 
work), in ten books, a kind of eiicyclo}».Ledia ; the Domau Year, Roman 
Institutions and Cu'^tows, C'hildren\ Games annmq the Greehs, Roman 
Public Spectacles, On the Kinf^s, On Cicero’s Republic. 

JCditio princeps, 1470; editions by great scholars: JYasmiis, 
Isaac C'asauhon, J. Ci. (baevins, V. IJnrmann; the best cumj>lete 
annolatecl e<liti(>n is still that ol ('. (i. J3auingarten Crusins (i^iiO); 
rei'ent editions by If. T. Perk (Nb w York, 1889); L(*o Prend'homme 
(190/)): M. Ihm (1907). h'ditions of se])arate lives: Augustus, by 
E. S. Shuckburgh (w’ilh iiselul introduction, itS()b); Claudius^ by H. 
Sniilda (i^qb), w ith notes and parallel passages Irom other authorities. 
Th(j best editions of tin* text are by C. J.. Both (188O) and A. Keilfer- 
scheid (not including the Lives, i8(>o). On the Dc viris illustribu^, see 
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G. Kortge in T Assert, ph ilolo^. halenses ( 1 900) vol . xi v. ; aiul , abt >\ e all, 
A. Mace, hssai suv SinUjne (1900), with an ('xhanstivc hibliograj>hy. I 
Tlu rc are English Ir.inslations by Philemon Holland (re]>rinted in 
the Tinlor 'IViinslations, i9«>o)^ liuvI by d'huinson «iiul Forester (in 
Bolin's “Classical Library"). 

SUEZ, a port of l^gypt on the Red Sea and southern terminu.s 
of the SiH'z (anal {(f.v.), situated at the head of the Gulf of Suez 
in 2i.f 58' jj" N., 32^ 31' 18" E. It is 80 m. E. by S. of Cairo in a 
direct line but 148 m. by rail, and is built on the north-west 
point ofthe^uU. I’op. ( 1907), 18,347. tFrom the heights to the 
nor t h, where there is a khedival chalet, there is a superb view to 
the south with the Jebel AUika on the right, Mt Sinai on the 
left and the waters of the gulf between. Suez is supplied with 
water bv the fre^h-water ( anal, a\ hit'll starts from the Nile at 
Cairo and is terminated at Suez by a loc k which, north of the 
town, joins it to the gulf. Before the opening of this canal in 
1863 water had to be brought from “ the Wells of Moses,” a 
small oasis 3 m. distant on the east side of the gulf. About 
2 m. south of the town are the harbours and (pi ays constructed 
on the western side of the Suez Canal at the point where the 
canal enters the gulf. The harbours are connected with the 
tow'll l)v an embankment and railway built across a shallow, 
dr>’ at low water sal e for a narrow channel. On one of the 
quays is a statue to Thomas Waghorrif the organizer of tlm 
“ overland route ” to India. 'I'hc ground on which the port is 
built has all been reclaimed from the sea. The accommodation 
provided includes a dry dock 410 ft. long, too ft. broad and 
nearly 36 ft. deep. There arc se^larate basins for warships 
and men'bant ships, and in the road^stead at the mouth of the 
canal is ample room for shipping.^ Suez is a quarantine 
station for pilgrims from Mec('a; otherwises its importance is 
due almost (mtirely to the ships using the canal. 

In the 7th ccntiiiy a town called Kolzum stood, on a site 
adjacent to that of Suez, at the southern end of the ( anal wlii('h 
then joined the Red Si^a to the Nile. Kolzum retained some of 
tlie trade of Egypt with Arabia and countries farther east long 
after tlft* ('anal was chased, but by the 13th century it was in 
ruins and Suez ils(.lf, w liich had Mipplanled it, was also, according 
to an Arab hist(.)rlan, in de('ay, ( 3 n the Ottoman coiKjuest of 
Egypt in th(‘ ibth century Suez became a naval as ivell as a trad- 
ing station, and lu re liccts were equipped which for a time dis- 
puted tlie mastery of the Indian Ocean with the Portuguese. 
According to Niebuhr, in the i8th centurv a fleet of nearly 
tw'enty vessels sailed ycairly from Suez to J idda, tlw ])ort of ]\le('('a 
and the place of corn’spondetiee w'ith India. \Mien the Erencli 
oC('upi('(l Suez in 1798 it was a jdace of litth* ini])i)rtance, and the 
cuntlicts which followed its occupation in 1800 by an Faiglish 
fleet laid the greater pu rl in ruins. The overland mail route fr()m 
England to India by w ay of Suez w'as opened in i S37. The regular 
Peninsular Oriental sleanu^r servi('e began a few years lat(*r, 
and in 1857 a railway was o])ened from Cairo through the desert. 
This line is now' abandoned in favour of the raihvay ^vhich follow's 
llic canal from Suez to fsmailia, ajid tl'.en .as<vnds the \\adi 
'Tumilat to Zagazig, wlieiue brandies dherge Ici Cairo ami 
Alexandria. 

SUEZ CANAL. Before the construction of tlic Suez Canal 
there was no direct water communication b('tw'('en the Mediter- 
ranean and the Red Sea, l)ut at various eras such C(mimunieation 
existed b\' way of the Nile, i rade b(‘tw'een Egypt and crnintries 
to the east was tjriginally v>verland to ports south of the Gulf of 
Suez; ihc proximity of the roadstead at the head of that gulf to 
^Memphis and tl.e^DeUa )\evertheless m.'irked it as the natural 
r)Utl( I for the Red Sea commerce of Lower Egypt, 'liu^ fertile 
Wadi 'rumilat extending o;i‘;t of the Nile valley almost to the 
head (T tlie gulf (wliidi in aiu ient limes reached north to the 
Bitter Lakes) afforded an easy road between Hie Nile and 
the R(‘d Sea, w'hile the digging of a navigable canal connecting 
The river and the gidf ga^.e the northern route advantages not 
possessed by the desert routes farther soutli, c.g. that between 
C'optos and Kosseir. Ari^t(Al(^ Strabo and Pliny attribute to 
the legendary' Scsostris (fpv.) the distinction of l:>eing the first 
of the Pharaohs to build a canal joining the Nile and the Red Sea. 
From an inscription on the temple at Karnak it would appear 


that such a canal existed in the time of Seti I. (1380 b.c.). This 
canal diverged from the Nile near Bu bast is and was carried along 
the Wadi 'rumilat to Heroopolis, near Pit horn, a port at the head 
of the Heroopolite Gulf (the Bitter Lakes of to-day). The channel 
of this canal is still traceable in parts of the Wadi 1 umilat, and 
its direction was frequently folkjwed by the engineers of the fresh- 
water canal. Seti’s canal appears to have fall(*n into decay or 
to have been too small for later requirements, for Pharaoh Neeho 
(609 B.c.) began to build another canal; possibly his c.hi(*f object 
was to clccpcn the channel between tlie Heroopolite Gulf and 
the Red Sea, then probably silting up. Necho’s canal was not 
completed — aa'ording to Herodotus 120,000 men perished in the 
iind(Ttaking. Darius (520 B.c.) continued the work of Neeho, 
rendering navigr.blc the channel of the Heroopolite Gulf, which 
liad become blocked. Up to this time there appears to have been 
no connexion between the waters of the Red Sea and those of the 
Bubastis-Heroopulis canal ; vcsst‘ls coming from the Mediterranean 
ascended the Peliisiac arm of the Nile to Bubastis and th(*n sailed 
along tlie canal to Ihu'oojiolis, w here their merchandise had to be 
transferred to the Red Sea ships. Ptolemy Philadelphus (285 n.c.) 
connected the canal with the waters of the sea, and at the 
spot where the junction w'us effected lie built the town of TVrsinoe. 
'fhe dwindling of the Pelusiac branch of the Nile rendenxl this 
means of conirnunieaticai impo.ssible by the time of (/l(‘()paira 
(31 B.C.). Trajan (a.d. 98) is said to have repaired the canal, and, 
as the JVlusiac braiu'h was no longcT available for navigation, 
to have liiiilt a new canal betwaxm Bubastis and Babylon ((Jld 
Cairo), this new* canal being known traditionally as Aruiiis 
Trajan us or Amnis Augustus. According to H. R. Hall, however, 
“ It is very doubtful if any w'ork of this kind, beyond repairs, was 
undertaken in the limes of the Romans; and it is more probable 
that the new' canal was the w'ork of 'Amr ” (the Arab conqueror 
of Itgypt in the 7th cimtury^). The ('anal w'as certainly in use in 
tljc early years of the Moslem rule in Egypt ; it is said to liave been 
( h'sed c. A.D. 770 by order ot Abii Ja'far (Mansur), the second 
Abbasid caliph and founder of Bagdad, w'lio wislied to prevent 
siqiplies from reacliing his enemies in Arabia by this nK^ans. 
'Ainr’s ('anal (of w'hich the Khalig which passed through Cairo 
and W'as closed in 1897 have formed part) ha(i its ter- 

minus on the R(‘d S(‘a south of the IKnxjpolite Gulf near the 
present town of Suez. Jn this neighbourhocjd was the ancient 
( ity of ('Ivsina, to w'hich in 'Amr’s time suc('(X‘de(J Kolzum, 
perliaps an Arabic corruption of (dysma. The t‘xact situation 
of Clysina is unknown, but Kolzum (X'cupied the site of Suez, 
tlu' hills north of wliich are still called Kolzum. After the closing 
of the ('anal in tlu; 8th century it does not appear lor cc.^ain that 
it W’as ev(;r restcjred, although it is asserted that in the ytsir 1000 
Sultan Hakim rendered it navigable. If so it must speedily liave 
be('ome ('linked up again. Parts of the canal continued to be 
filled during the Nile inundations until Mehemet Ali (a.d. 1811) 
(U'dered it to he closc(J; the closing, liowwer, was not cuinplelely 
effected, fur in 1861 the old canal from Bubastis still llow'(xl as 
far as Kassassin. This part of the canal, after over 2500 years 
of s('rvice, was utilized by the French tMigineers in building the 
fre.sh-water canal from Cairo to Suez in 1861-1863. This (‘anal 
follows the lines of that of *Amr (or Trajan). 

Man'iiiue Canal Projects. — Apart from w'ater communication 
l)etw'e(;n the Mediterranean and tlie Red Sea by way of the Nile, 
the proje('t of diret t coiiimunH'aticm by a canal piercing the 
isthmus of Suez W'as enb'rtaiiuxl as eai ly as the 8tli cimtury a.d. by 
Hanm al-Raslud, who is said to have abandoned the schenu;, 
being persuaded that it wM)uld be dangerous to’ lay open the coast 
of Arabia to the Byzantine navy. After the discovery of the Cv.\ki 
route to India at the close of the T5th centur>% the V(;netians, 
w'ho had for centuries held the greater part of the trade of the 
Eastwdth Europe via Egypt and the Red Sea, began negotiations 
with the Eg\'ptians for a l anal across the isthmus, but the con- 
quest of Egvpt by the Turks put an end to these designs. In 
1671 Leibnitz in his proposals to Loufs XIV. of France; regarding 
an expedition to Egypt recommended the making of a maritime 
canal, and the Sheikh al-Balad Ali Bey (c. 1770) wished to carry 
out the project. Bonajxirte when in Egypt in 1798 ordered the 
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isthmus to be surveyed as a preliminary to Ihc digging of a canal 
across it, and the engineer he employed, J. JV1. Lepere, came to tht- 
conclusion that there was a difference in level of 2(> ft. between 
the Red Sea and the Mediterranean. This view was c{)mbaled 
at the time by Laplace and h'ourier on general grounds, and was 
finally disproved in 1846 184^ as the result of surveys made at 
the instance of the Socicte d’Etudes pour le (anal de Suez. This 
society w'as organized in 1846 by Rrosper Ehifantin, the Saint 
Simonist, who thirteen years before liad visited Egypt in con- 
nexion with a scheme for making a canal across tjje isthmus 
of Suez, whi('h, like the canal across the isthmus of Panama, was 
part of the Saint Simonist programme for the regeneration of 
the world. 'ITe expert commission appointed by this society 
reported by a majority in fav{)ur of J^aulin TalaboEs plan, 
according to which the canal would have run from Suez to 
Alexandria by way of Cairo. 


injure iiritisli maritime supremacy, and that the proposal was 
merely a device fur ETcnch interference in the East. 

Although tlie sultan s conlirrnalion of the concession was not 
a(!tually granted till 1866, do Lesseps in 1858 opened the sub- 
scription lists for his company, the capital of which was 200 
: million francs in 400,000 shares of 500 fruiies each, fn li\ss than 
a month 314,494 shares wore applied for; <'f these over 200,000 
were .subscTihod in I^'ranec and over gO.ooo wTre taken bv the 
, Ottoman iMupire. hiom other eounlries the subsi ri]>tions were 
i trifling, and England, Austria and Russia, as well as the United 
! States of America, held entirely aloeff. The residue of 85,5o(> 
shares ^ was taken over by the \ iceroy. On tin* 25th of April 
! 1859 the work of (onstruction was formally begun, the first 
I spadeful of sand being turned near the site of Iku't Said, hut 
I progress was not very rai)id. By the beginning of 1 862 t he fresh- 
' wat(‘r canal liad reaclual Lake Timsa, and towards the end of the 
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Eor some years afterthis report no progress was made ; indeed, 
th(‘ society was in a state of suspended animation when in 185.1 
Ferdinand de Lesseps came to the fneil as the chief exponent of 
the idea, ile hail bi'en associated wdth tlie Saint Simoni.sts and 
for many years had been keenly interested in the question. His 
opportunity came in 1854 when, on the death of Abbas Pasha, 
his friend Said Pasha bcciunc viceroy of ypt. From Said on 
the 30th of Novimiber 1854 he obtained a concession authorizing 
him to constitute the Compagnie Univcrselle du ('anal Maritime 
de Suez, whicli should ('oristriii't a ship canal tlirough the istlumis, 
and soon afterwards in concert with two Frencli engineers. 
Linant J 3 ey and Mougel Ley, lie deeideil that the canal slioiild 
run ill a direct line fre.m Suez to the (iulf of Pelusium, y.v.issing 
through the depressions that are now^ T.ake Timsa and the Bitter 
Lakes, and skirting the eastern edge ol Lake Merizala. Jn the 
following vear an international ('ommission appointed by the 
viceroy approved this plan with slight modifications, the cliicf 
being that the channel w^as taken througli J.akc Menzala instead 
of along its edge, and the northern termination of tJie canal 
moved some 17/, rn. w’cstvvard wliere de.cp w'ater was found closer 
to the shore. This plan, according to which there were to be 
no locks, w^is the one ult imately carried out , and it was embodied 
in a se<'ond and ainjilified concession, dated the 5th of Januaiw^ 
1856, which laid on the company the obligation of (’onstructiiig, 
in addition to the maritime canal, a fresh-water canal from the | 
Nile near Cairo to Dike Tfrnsa, with branches ninning parallel 
to the maritime canal, one to Suez and tlie other to Pelnsinm. 
Tlie concession was to last for gg years from the date of the open- 
ing of the ('anal between the Red Sea and tJic Mediterranean, 
after which, in default of other arrangements, the c^inal passe's 
into the hands of the Elg>'ptian government. Tlie confirmation 
of the sultan of Turkey being required, de Lesseps went to Con- 
stantinople to secure it, hu| found himself baffli*d by British 
diplomacy; and later in London be w'as informed by Djrd 
PalmiTston that in the opinion of the British government the 
canal was a physical impossibility, that if it w'ere made it would ! 


I same year a narrow* I'hannel liad been formed betw'cen that lake 
j and the Mediti rranean. In i8()3 the fri'sh-walcr canal was 
I continued to Sui z. 

So far the work liad been performed by native labour: the 
(‘oncession of 1856 ('onlaincd a yin )V is ion tliat at least Ibur-fifllis 
of the labourers should be ICgvjitians, and later in tiu' same year 
Said Pasha undertook to suppiv labourers as reqiiiri'd hv the 
engineers of the l anal i-ompaiiy, whk h was to fa use and feed 
them and yiav tliem at stipulated rates. Although the wages 
and the terms of serviio w'itc bettiT tluin the men obtain(‘d 
normally, this .system of forced labour w'as strongly disa|)pro\ ed 
of in England, and the khedivc Ismail who snciveded Said on tlie 
latter’s death in 1S63 also I'onsiiliTed it as bi'ing <'< ntrarv to the 
interests of his country . Hence in July tin* lygyplian foreign 
minister, Nulvir Pasha, w'as sent to Constant inojile with the yiro- 
yiosal that the numlx'r of labourers furnished to the ('ornyianv 
should be reduced, and that it should be made t<i hand b u k to 
the Egyy:>tian government the lands tlial had l)(*en granted it by 
Said in 1856, These propositions wth* approved b\ tlie siillan, 
and the roniyiany was informed that if they wt re not aecv'iUed 
tlie w*orks w*mild be stopyx'd hv force. Naturally the company 
objected, and in the end the various mattiTs in disynite w'ere 
referred to the arbitration of the emperor Napoleon III. Bv his 
award, made, in July 18^4, the company w*as allowed 38 million 
francs as an indemnity for the alxilition of W\{;\orvfc, 16 million 
francs in resyx*ct of its retrocessions of that yiorlion of the Ircsh- 
water canal that lay l)etweeri Wadi, f^ake 'I'imsa and Suez (the 
remainder had already been handed hack by agr(‘cnieiit), and 30 
million francs in resyxet of the lands which had been granted it liv 
Said. The company w'as allowed to retain a ciatain amount of 
land along the canals, which was neci'S.sary^ for purposes of ('on- 
struction, erection of w^orksliops, i\c., and it was ].)iil under the 
obligation of finishing the fresh-water ( anal betw'ei n Wadi and 

* These formed yiart of th(* 170, (»o2 shares which were bought foi 
the sum of«/r^,g70. 582 from the khedive by England in 1S75 st the 
instance of Lord Bcaconsfield (q.v.). 
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Suez to such (Ihnensions that the depth of water iii it would be 
2 \ metres at high Nile and at least i metre at low Nile. The 
supply of Port S;iid with water it was allowed to manage by 
any means it ( liose; in the first instance it laid a double line of 
in.)!! piping from Timsa, and it was not till 1885 that the original 
plan of su[)[)lying the town by a branch of the fresh-water 
canal was carried out. The indemnity, amounting to a total of 
84 million francs, was to be paid in instalments spread over 
15 years. _ 

The abolition of forced labour was probably the salvation of 
the enterprise, for it meant the introduction of mechanical appli- 
ances and of modern engineering methods. 'Lhe work was divided 
into four contracts. 'Lhe first was for the supply of 250,000 cubic 
metres of concrete blocks for the jetties of Port Said ; the second, 
fur the first 60 kilometres of the channel from Port Said, involved 
the removal of 22 million cubic metres of sand or mud; the third 
w'as for the next hmgth of 13 kilometres, which included the 
cutting through the high ground at El Gisr; and the fourth and 
largest w^as for the portion between Lake' Timsa and the Red Sea. 
'I'he contnictors fur this last section were Paul Horel and Alex- 
andre Lcvallcy, who ultimately he('ame, respon.sibh* also fur th.e 
second or 60 kilometres (ontract. For the most part th(‘ material 
was soft and therefore readily removed. ^At some points, how- 
(*ver, as at Shaluf and Serapeuin, rock was (‘ucountered. Much 
of the channel was formed by means of dredgers. Through 
T.ake Menzala, fur instaiue, Tiative workmen made a shallow 
channel by sco(j|u'ng out the soil withtlheir hands and throwing it 
out on each side to form the hanks; dredgers were tlu*n (loaled 
in and complet(‘d the exc'avation to th.e recpiiri'd depth, the 
soil being delivered on th(‘ other side* of the hanl:s through long 
spouts. At Serap«*uin, a prelimin:i.ry .‘.liallow chtinncl h.a\ iug been 
dug out, water was admitted Iroiii the fresh-water I'anal, the level 
of which is higher than that of the ship canal, and the work w’as 
completed by dredgers from a le.vel of about 20 ft. above the sea. 
At El Gisr, where tin: soil, compost'd largely of loose sand, rises 
60 ft.alxjvc the sea, the coiUractor,Alphonsc (ouvreux, employed 
an excavator of his owm design, which w'as practically a buchet- 
dredger ^vorking in tlie dry. A loi\g arm projecting downwards 
at an anglti from an engine on the bank ( ai ried a number of 
buckets, mounted on a continuous chain, which scooped np 
the stuff at the bottom and discharged it into wagons at the 
top. 

In 1865 de Lesseps, to show' the progress that had been made, 
entertained over loo delegates from chambers of coininen'e in 
different parts (jf Iht! world, and eunduett'd them over the works. 
In the following year the company, Ixuiig in need of money, 
realized 10 million francs by selling to the Egt'ptian governinent 
the estate of El Wadi, which it had purchasetl from Said, and it 
also succeeded in arranging that the nnjney due to it under the 
aw^ard of 1864 should lx* paid olT lyv 1869 instead of 1879. Its 
financial resources still being in.^ufficienl, it obtaiiu-d in 1867 
permi-ssion to invite a loan of too million francs; ftiit though the 
iss\ic was offered at a heavy disc.(junt it w'as only fully taken up 
after the attractions of a lottery' scheme had been added to it. 
'l\vo years later the compafiy got 30 million fran('s from the 
Eg>'ptian government in consideration of abandoning certain 
special rights and privileges that still belonged to it and of hand- 
ing over various hospitals, wH)rksh()ps, buildings, c^e., whi('h it 
! lad established on the isthmus. The government liqu idated this 
debt, not by a money payment, but by agreeing to forgo for 
25 years the inte^^.'st (ui the 176,602 shares it held in tlie eiimpany, 
wliich W'as thus enabled to raise a loan to the amount of the debt. 
Altogether, up to the end of the year (fSbo) in which the canal 
was suffu'ienlly advaru od to ho opened for traffH', the accounts 
of the company show'cd a total expenditure of 432,807,882 francs, 
though the International 'i'echniial Commission in 1856 had 
estimated the cost at only 200 millions for a canal of larger 
dimensions. 

The formal opi ning of the ('anal w'.is celebrated in November 
1869. On the i6lh there was an iriaugural ('eremony at Tort 
Said, and next day 68 vessels of various nationalities, headed 
by the ‘‘ Aiglc'’ with the empress Eugenie on board, began the 


passage, reaching Ismailia (Lake Timsa) the same day. On the 
19th they continued their journey to the Bitter Lakes, and on the 
20th they arrived at Suez. Immediately afterwards regular traffic 
began. In 1870 the canal was used by ni^arly 500 vessels, but 
the receipts for the first tw'o years of working were considerably 
les.s than the expenses. The company attempted to issue a loan of 
20 million francs in 1871, but the response was small, and itw'as 
only saved from bankruptcy by a rapid increase in its revenues. 

The total length of the navigation from Port .Said to Siu‘z 
is 100 m. 'rhe canal w'as originally ('onstriicted to have a 
depth of S metres with a bottom width of 22 metres, but it soon 
became evident that its dimensions must be enlarged. Certain 
improvements in the channel were started in 1876, but a more 
extensive plan was adopted in 1885 as the result of the inquiries 
of an interiiat ional commission whii'h rec ommended that tlie depth 
should be increased first to 8i metres and finally to 9 metres, 
and that the width should be made on the straight parts a 
minimum of 65 metres between Port Said and the Bitter Lakes, 
and of 75 metres bctw'ccn the Ifitter Lakcis and Suez, im'reasing 
on curves to 80 metres. 'I’o yxiy for these W'orks a loan of too 
million fraiu's was issued. These wideniugs greatly improved 
the facilities for ships trav(‘lling in opprasite directions to pass 
each other. In the early days of the canal, except in the IbttcT 
Lakes, vess(‘ls could pass t'aeh other only at a few crossing 
places or gan's, which had a collc(‘tive length of less than a mile; 
but owing to the W’idc'uings that have been carried out, pa.^sing 
is now possibli; at an\’ point over the greater part of the canal, 
one vessel stopping wliikt the other proceeds on h« r way. I'roiii 
March 1887 navigation by night was perrr.ittcd to ships w'hicli 
Were provided with eler'tric search-lights, and now the great 
majority a. vail themselves of this facility. By these measures 
the average time of transit, which w^as about 36 hours in 1886, 
has been reduced by half. The maxinuim speed permitted in 
the ('anal itself is 10 kilometres an hour. 

The dues which the ('anal ('ompany w'as authorized to charge 
by its concession of 1856 WTre 10 Iranes a. ton. In the first 
iiisUinc'c they were levit'd on the tonnage as shown by the 
papers on lioard ca('h vessel, Imt from Manh 1872 they W'tTc 
charged oil tlie gross register tonnage, computed aeeonling to 
tlie method of tlur british Merchant Shipping Act 1854. 'The 
result W'as that the shipowners had to pay more, and, ohjecticHis 
being rai.sed, the w'hole (jiu'stion of the method of ('barge W'as 
submitted to an international eonterenee w'hieh met at ('on- 
stantinople in 1873.' It fix(?d the dues at 10 fram s per m't 
regisUif ton (Faiglish icckoning) with a surtax of 4 train's per 
ton, which, howtwer, was to ht; re.dueed to 3 francs in the easi' 
of ships having on board papers show'ing iht'ir lU't tonnage 
ealeuliited in the required manner. It also decided that the 
.surtax should be gradually diminished as the trafiie increased, 
until in the year after the net tonnage passing through the (.'anal 
readied 2,600,000 tons it should be abolished. D(i Lesseps 
protested against this arrangement, but on tlu.; sultan threaten- 
ing to enfor('e it, if ne('essary by armed intiTvcntion, lie gave 
in and brought the n(wv tariff into operation in April 1874. 
By an arrangement w'ith the canal company, signed in 1876^ 
the Jlritish government, whi('h in 1875 by the purchase of the 
khe(liv(i’s shan'S, had bec'oiTKi a large shareholder, undertook 
negotiations to secure that the suci'essive r(*du('tions of the tariff 
should take effec't on fixed dates, the sixth and last instalment 
of 50 centimes being removed in Januar}' 1884, after which the 
maxiiiiuin rate was to be lo fraru's ptT (jffi('ial net ton. But 
before this happened British shipow'jiiers had started a vigorous 
agitation against the rates, W'liieli they alleged to lie excessive, 
and had even Ihreatened to construct a second canal. Jn 
coiiseijiu'iK'e a nu'cting w'as arrangi'd Ix'tween them and repre- 
sentatives of the canal company in London in November 1883, 
and it w'as agreed that in January 1885 the dues should be 
r(*du('ed to qi (rams a ton, that subsequently they should be 
hjwered on a sliding s('nlc as the dividend inereasecl, and that 
after the dividend reaelu d 25^)0 all the surjdus profits si lould be 
applied in reducing the rates until they were lowered to 5 francs 
a ton. Under this arrangement they were fixed at 7.^ francs 
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per ton at the beginning of 1906. For ships in ballast reduced 
rates are in forexj. For passengers the dues remain at 10 francs 
a head, the figure at which they were originally fixed. 

By the concessions of 1854 and 1856 the duos were to be the 
same for all nations, preferential treatment of any kind being 
forbidden, and the canal and its ports were to be open “ com me 
passages neutres to every' merchant ship without distinction 
of nationality. The question of its formal neutralization by 
international agreement was raised in an acute form during 
the Epy’ptian crisis of 1881-82, and in August of the letter year 
a few weeks before the battle of Tel-el-Kebir, navigation upon it 
was suspended for four days at the instance of Sir (kirnet 
Wolseiey, who was in command of the British forces. At the 
international conference which was then sittipg at Constanti- 
nople various proposals were put forward to ensure the use of the 
canal to all nations, and ultimately at Constantinople on the 
29th of October 1888 Great Britain, Germany, Austria, Spain, 
France, Italy, the Netherlands, Russia and Turkey signed the 
Suez Canal Convention, the purpose of which was to ensure 
that the canal should “ always be free and open, in time of 
war as in time of peace, to every vessel of commerce or of war, 
without distinction of flag.” Great Britain, however, in signing, 
forinu kited a reservation that the provisions of tin; convention 
should only apply so far as they were compatible with tlie 
actual situation, namely, the “ present transitory' and excep- 
tional condition of Egypt," and so far as the)’ would not fetter 
the lil^crtv of action of the British government during its oecupa- 
tion of that country'. But by the Anglo-French agreement 
of the 8th of April 1904 Great Britain dec'kired her adherence 
to the stipulations of the convention, and ngreed to their being 
put in force, except as rr'gards a provision by whicli the agents 
in Egypt of the signatory Bowers of the convention were to meet j 
om’c a year to take note of the due execution of the treaty. 
It was hy virtue of this new agreement that the Russian war- I 
ships pr'oceecling to the East in 1904-1905 were enabled to I 
us(‘ the eanal, although passage was prohibited to Spanish w'ar- ! 
.ships in 1898 during the war between Spain and the United 
States. 

f.’Isthmc vt {f Canal de Suez, histoi^KjHr, (tat actuvl, by J. Charles- 
Koux {2. vob.. Paris, 1001), contains reprints of varif)ns official 
(locunicnts ri'l iting to tlic canal, with plates, maps and a bihlio- 
gr.iphv extcMuling to 1499 cntne.s. 

SUFFOLK, EARLS AND DUKES OF.. These English titles 
were boriui in turn by the families of Ufford, Pole, Brandon, 
Grey and Howard. A certain holder of land in Sutlolk, named 
John de Peyton, had a younger son Robert, wlio accjuired the 
lordship of Ufford in that county and was known as Robert 
dc Ufford. He held an important place in the goveninient 
of Ireland undtT Edward I. and died in 1298; his son Robert 
(i27(j 1516) was created Baron Ufford hy a writ of summons 
to parliament in J50<), and increased his possessions by marriage 
with Cicely, daughter and heiress of Robert de Valoines. This 
Robert had several sons, one of whom was Sir Ralj)h de Ufford 
(d. 1346), justiciar of Ireland, who married Maud, widow of 
William de Burgh, carl of Ulster, and daughter of llemy' 
Plantagenel, earl of Lancaster. Robert’s eldest surviving son, 
another Robert (r. 1298-1369), was an associate of the young 
king Edward 111., and was one of the nol)lc.s who arrested Roger 
Mortimer in 1330. In 1337 he was created earl of Suffolk. 
I’he earl was employed by Edward III. on high military and 
diplomatic duties and was present at the battles of C’re^y and 
Poitiers. His son ’WilliaA, the 2nd earl (r. 1339^1382), held 
important appointments under Edward III. and Rithurd II. 
He played a leading part in the suppression of the Peasants’ 
Revolt in 1381, but in the same year he supported the popular 
party in parliament in the attuc'k on the misgovern merit of 
Richard II. Although twice married he left no sons, and his 
earldom became extinct, his extensive estates reverting to the 1 
Crown. • I 

In 1385 the earldom of Suffedk and the lands of the Uflords 
were granted by Richard II. to his friend Michael Pole (r. 1330- 
1389), a son of Sir William attc Pole, a baron of the exchequer 


and a merchant (sec Polk Family). After an active public 
life as the trusted adviser of Richard II. Pole was dismissed 
from his olfiee of chancellor, was mipeac'hed and sentenced to 
death, but escaped to I'rancc, where he died. His titles and 
estates were forfeited, but in 1399 the earldom of Suffolk and 
most of the estates wore restored to his son Mic hael (r. 1361- 
1415). Michael, the 3rd earl (1394-1 4 15), was killed at the battle 
of Agincourt , and the earldom passed to his brother William ( 1 396- 
1450), who was create*! earl of Peunbroke in 1443, marquess 
of Suffolk in 1444, and duke of SulTolk in 1448 (see Sc^ffolk, 
William de la Polk, Duke of). The duke's son, John, 
2nd duke of Suffolk (1442-1491), married Elizabeth, daughlcT 
of Richard, duke of York, and sister of King Edward IV., 
by whom he had six sons. The eldest, John (r. 1464-1487), 
was created earl of Lincoln, and was named heir to the throne 
hy Richard HI. He was killed fighting against Henry VII. at 
the battle of Stoke, and was attainted. His brother Edmund 
j (r. 1472-1513) should have', suc'ceeded his father in the duke- 
I dom in 1491, hut he surrendered this to Henry VII. in return 
for some of the estates lorfeited by the c'arl of Lincoln, and 
was known simply as cxirl of Suffolk. Having incurred the 
displeasure of the* king, he left his own c'ountry in 1501 and 
sought help for an invasion of England, ('onseqiiently ho was 
attainted in 1504 and was handed ovc*r in 1506 to Henry, Fie 
was kept in pris(»n until 1513, when he was beheaded by 
Henry VlII. His brother Richard now c:alled himself duke of 
Suffolk, and put fomard a Maim to the Fuiglish crown. Known 
as the “ white rose*." lie lived abroad until 1525, when he was 
killed at the battle of Pjivia. 

In 1514 the* title of duke of Suffolk was granlc’d bv Ilcmry 
VIIL to his friend, Uharles Jirandon (see Si kfolk, ('harles 
Brand(3N, Dukk c:)k), and it was borne* snc’c'essivelv bv his two 
sons, Iienr)',and ('harles, becoming extinct when Charleys died 
in July 1551. In the same year it was revived in favour of 
Henry (Jrey, marquess of Dorset. W’lio had married Francos, a 
daiiglilcr of the first Brandon clukc*. Grey, who becaifte mar- 
cjuess ol Dorset in 1530, was a prominent member of the reform- 
ing party during the reign of Falward VI. He took part in the 
attempt to make his daughtcT, Jane, c|ueen of iMigland in 1553, 
but as he quick!)' made his peac e* with Mary he* was not seriously 
punished. In 1554^ however, he took ]iart in the* rising lieaded 
In' Sir Thom.'is Wyat ; he w'as captured, tried for treason and 
beheaded in Fc'iiriiar)' 1554, when the*, dukedom again became 
. extinet. In 1603 'I’liomas Howard, Lord Howard cle Walden, 
j son of Thomas Howard, 4th duke of Norfolk, w'as rrealed earl 
ol Suffolk, and the earldom has been held by his descendants 
to the present clav (see Suffolk, I'uomas Howard, ist earl of). 

SUFFOLK, CHARLES BRANDON, ist Duke of {c, 1484- 
1545), W'as the son of William lirandon, standard-bearer of 
Hemrv VJL, w'ho was slain by Richard 111 . in pc*rsnn on Bos- 
W'ortli Fie; Id. , ('harles Biandon w'as brought up at the court 
of Henr)' VII. He is described by Dugdale as " a person c omely 
of stature*, high of courage and conformity of di.sposition to 
King Henry VIIL,” W'ith whom lie became a gre^at favourite. 
He held a sucoc'ssion of offic-es in the royal household, becoming 
master of the horse in 1513, and rerc*ived many valuable* grants 
of land. On the T5th of May 1513 he W'as created Viscount 
Lisle, having entc*rcd into a marriage c'ontrac t with his w'ard, 
Elizabeth Grey, Viscountess Lisle in her own right, w'ho, liow- 
ever, refused to marry him w'hen she came of age. He dis- 
tinguished himself at the sieges of Terouennt and 'i'ournai in 
the Frencli campaign of 1513. One of the agents of Margare t 
i of Savoy, governor of the Netherlands, waiting from before 
I Terouenne, reminds hc*r that lord Lisle is a second king and 
I aclvi.ses her to write him a kind letter. At this lime Henry VIIL 
W'as secTctly urging Margaret to marry Brandon, whom he 
cTeated duke of Suffolk, though he w'as careful to disclaim 
(March 4, 1514) any cornfilic ity in the project to her lather, the 
emperor Maximilian I. The regent herself left a curious account 
of the proceedings (jMters and Papers oj Henry VIIL, vol. i. 
4850-4851^. I^randon took part in the jousts which celebrated 
the marriage of Mary Tudor, Henry’s sister, witli Louis XIL 
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of France. He was accredited to negotiate various matters 
with Louis, and on his death was sent to ccmgratulate the new 
king Francis 1 . An affection between Suffolk and the dowager 
queen Mary had subsisted before her marriage, and Francis 
roundly charg<*d him with an intention to mariw her. Fraiu'is, 
perhaps in the hope of Queen Llaude's death, had himse lf been 
one of her suitors in the first week of her widowhood, and 
Mar\' asserted that she had given him her (onfidence to avoid 
his importunities. l^Vamas and Henry U^th professed a friendly 
attitudi^ towards the mairiage of the lovers, but Suffolk had 
many political enemies, and Mary leared that she might again 
i)c sacrifu'ed to political considerations. 'l‘he truth was that 
ileiiry was anxious to obtain from Framfs the gold plate and 
jewels which had been given or promised to the (jueen by Louis 
in addition to the reimbursement of the expenses of her nairriage 
with the king; and he practically madt^ his acquiescence m 
Suffolk’s suit dependent on his obtaining them. 'I'hc pair cut 
short the diiriculties by a private marriage, whic h Suffolk an- 
nounced to Wolsey, who had been their fast frit'ud, on the 5th 
of Afarch. SufTtilk was only saved Ironi Henry’s anger by 
\V Olsey, and the pair eventually agreed to pay tc3 Henry £24,000 
in yearly instalments of £1000, and the whole of Mary's dowry 
from Louis of £200,000, together with ker jilate and jewels. 
'I’hey wc*re ojienly marrital at (in^-nwich on the i.^th of May. 
Tht‘duke had l>een twie'e married aln^ady, to Margaret ^lortimer 
and to Anne lirowne, to whom ho had been betrothed before 
his marriage with Margaret Mortint^r. Anne Browne died in 
T511, but Margaret Mortimer, from whoa lie had obtained a 
(livorc'e on the ground of consanguinity, was still living. He 
set'urcd in 1528 a bull from Pope ( Icimait TT. assuring the 
legitimacy of his marriage with Afary Tudor, and of the daughters 
of Aune Browne, one of whom, Anne, was sent to the court of 
Margaret of Savoy, After his marriage with iVfary, Suffolk 
lived for some years ir\ retirement, hut he was present at the 
Field of the Cloth of (rold in 1520, and in 1523 he was sent to 
Calais fo command the English troops there. He invaded 
France in (Company with (’ount d<^ Ihiren, who was at the head 
of the Flemish troops, and laid waste the north of France, but 
disl)anded his troops at the approach of winter. Suffolk was 
entirely in favour of Henry’s divorce from Catherine of Aragon, | 
and in spite of his obligations to Wolsey hv. did not scruple to 
attack him when his fall was imminent. 'I'hc.; cardinal, who 
was a<Tjuairitecl with Suffolk’s ])rivate history, reminded him of 
his ingratitude : “ If I, simple cardinal, had not been, you should 
have had at this present no head upon your shoulders wherein 
you should have had a tongue to make any such report in despite* 
of us.” After Wolsc'v’s disgrace Suffolk’s influenc*e increased 
daily. He was sent with the duke of Norfolk to demand thc! 
grc'at seal from Wolsey; the same noblemen conveyed the news 
of Anne Bolcyn’s marriage to (^)neen ('atherine, and Suffolk 
acted as high steward at the new^iueen's c'oronatior^. J h* was one * 
of the tommissioners appointed by Henry to dismiss Catherine' 
household, a task which he iuiind distasteful. He supported 
Heairy’s ec;c:lcsiasti(;al policy, receiving a large share of the 
plunder after the? suppression of the monasteries. In 1544 he 
was for the second time in command of an English army for 
the invasion of Frame. He died at (Guildford on the 24th of 
August in the following year. 

After the death of Mary 'Tudor on the 24th of [unc 1533 he 
had married in 1534 his ward ('atherine (1520 15S0), Baroness 
Willoughby de wiresby in her own right, then a girl of fifteen. 
His daughters hy his marriage with Anne Ikowne were Anne, 
who married firstly Edward (frey, Lord Powys, and, after the 
dissolution of this union. Randal Ilarworth; and Mar\’ (b. 1510), 
who married Thomas Stanley, T.ord Monteagle. By Marx' 
Tudor he had Henrx’ earl of Linc oln (i 516-1 534); Frances, who 
married llenry^ Gn*y, marcjiiess of fiorsel, and became the 
mother of Lady Jane (Jrey; and Eleanor, who married IfenrX' 
Clifford, sec ond earl of CurnV)erland. J.»y Katherine Willoughby 
he had two sons who showed great promise, Henr\' 
and Charles (c. 1537* 1551), dukes of Suffolk, They |licd of the 
sweating sickness within an hour of the another. Their tutor, 


I Sir 'Thomas W'ilson, compiled a memoir of them, I'ifa ct nbitus 
duorum fratrum Sujjolccnsiuni (1551). 

'Tliere is abundant material for the* history ol Siiilolk's career in 
file Lrtli'rs (Uid Palters of Henry VIII. (eel. P>rewcr 111 the Rolls 
ScTic's). Sec also Dugdalc, liarona^e of Efuland (vol. ii., i()7()); 
and (i. Jk C., Com/dete Peerage. An account of his matrimonial 
adventures is in the histcuii^al appendix to .) jiovel by 1 C. S. Holt 
entitk'il The Harvest of W sterday. 

I SUFFOLK, THOMAS HOWARD, ist E\ki, of (i 561-1626), 
second son of 'Thonuis Howard, 4tli duke of Norfolk, was born 
on the 2 4 W> of August 1561. H(‘ behaved \cTy gallantly during 

the attack on the Spanish armada and afterwards look part in 
other naval expeditions, becoming an admiral in i5t)C). Oeated 
Baron Howard cle Walden in 1597 and earl of Suffolk in July 
1603, he was lord chamberlain of the royal lioiisehold from 1603 
to i6t 4 and Icjrd high treasurer from 1614 to 1618, when he was 
deprived of his office on a charge of misappropriating money. 
He was tried in the Star-chamber and was sentem'cd to pay a 
heavy fine. Suffolk’s second wife was ( atluTine (d. 1633), 
widow of th(‘ Hon. Richard Rich, a woman whose avarice* was 
partly responsible for her husband’s downiall. She shared his 
trial and was certainly guilty of taking bribes from Spain. One 
of his three daughters was the notorious Frances Howard, 
who, after obtaining a divorce from her first husband, Robert 
l)everi‘iix, earl ol Fssex, married Robert Carr, earl of Somt*rset, 
un<l instigated the* poisoning of Sir 'I'boiruis Overbury. The carl 
dice! eju the 28th of Mav 1626. He built a niagnifie'cnt residene;c 
at Auclley Fuel, ICsst*x. which is saiel to have c'ost £200,000. One 
of Suffolk’s seven sons was Sir Roliert He)ward (^585-1653), who 
inherited ( lun ( astle, Shropshire, on the eleath e)f his bre)th(T, 
St ( harles f leeward, in 1622. He* was twie'e inij)rise)neel on 
aeroimt of his illic it reflations with Frances, Viscountess Purbcck 
(d. 1645), a elaiighte‘r e)f Sir Kdward C oke, anel afteT sitting in 
six parliaments was exj)elleel fre)m the House of Commons for 
I executing tlie king’s eommissiem of array in 1642. Tie dieel em 
the 22nel of April 1653. Another ot Suffolk’s sons, Kelward 
(d. i675), W'as rre ateel bare)n Howard of Ese rick in 1628. He was 
one of the twelve peers whe) signed the petition em grievances, 
which he pre'se-ntecl to Charles I. at Ye)rk in 1640, anel after the 
abolition of the House of Lords in 164c) he sat in the Heuisc of 
Cemimons as rm*nibe r for Carlisle, being alse) a member e)f the 
rouneil e)f state. In 1651 he was e'xpelled fremi parliament feu- 
taking bril)e‘s, and he died on the 24'h of April r675. Ilis seeemd 
son, William, 3rel lojd Howard of Escric;k {c. 1626-7604), was 
a member of the, republican party during the Cemimonwealth; 
later he asse)e'iated himself with the ejpponents of the* arbitrary 
rule of Cluirlt's 11 ., but turning informer be was pa) tly re*spon- 
sible fe)r the e'ejnvie lion of J.ord William Russell anel e)f Algernon 
Sydney in 1683. On the death of William’s son, C'harlcs, the 
4th lore!, in 1715 the barony of Howard of Eseriek l)eeame 
extinct. 

Suffolk’s (flde‘st .son, Tueopiiilus, 2nd e'arl e)f Suffe)lk (7584- 
1640), was captain of the* band of gcnlUiTien pensioners under 
James I. and ( harles I., ancj sue'c'ceel(*d to the e^irldom in May 
1626, obtaining about the same time se)me of the numerous 
e)ffie'(‘s w'hieh hael been lielel by his father, inelueling the lord- 
lieaiteiianey of the crounties of Suflfe)lk, Cainl)rielge and Dor.sct. 
He died cm the 3rd of June 1640. when his eldest son James 
(7679-7680) became 3rfl earl. This nc:)bl email, who acted as 
carl marshal of England at the coronation of Charles IL, died 
in January 1689, when his barony of Howard de Walden fell 
into abeyance between his two daughters. ^ His earldom, 
however, passed to his brother Gforge (/r. 7625-7691), who 

^ Having thus fallon into ahe^yanre in t(>8o Hr* barony of Heyward 
dc Walden was revived in 778^ in favour of John Griffin Griffin, 
afterwards Lord J^raybrooke, on whose death in May 1707 it Jell 
agiiin into abeyance. In 1790 the bishop of Derry, Frt'derick 
Augustus Hervey, /^th earl of Bristol, a dc'seendant of the 3rd earl 
of Suffolk, became the sole h(_ir to the barony. On iirisloTs death 
in Jnly 1803 it passcvl to Charles Angiistus Ellis (7799-1868), a 
grandson c)f the l)ishnp’s elder son,* John Augustus, Lord Hervey 
^ T 757 -170^0, who had predeccNascd his father. 1 1 was thus separated 
Irom the marquessatc* of Bristol, which i^asscd to the* bishop's only 
surviving son, and it has since been held Ijy the family of Ellis. 
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b(‘('amo 4th carl of Suffolk. George’s nephew, Henry, the 6th 
carl (r. 1670-1718), who was president of the board of trade 
from 1715 lo 1718, left an only son, Charles William (169^^- 
[722), who was succeeded in turn by his two uncles, the younger 
of them, Charles (1675 ^ 733 ) becoming 9th earl on the death of 
his brother lulwanl in June 1731. This earl was the husband 
of Henrietta ccaintess of Suffolk (r. 1681 1767), the mistress of 
George H., who w^as a daughter of Sir Henry Hobart, hart., 
)f Blicklin;;, Norfolk. When still the Hon. Charles Howard, 
he and his wife made th(‘ ai'quaintance of the fut^ire king in 
Hanover; after the acccssitai of Gc'orgc I. to the English throne 
in 1714 both husband and wife obtained posts in the household 
of the princ e of Wales, who, w^hen he became king as George II., 
publicly acknowledged Mrs Howard as his jpistress. vShe was 
formally .s( parated from her husband before r73r when she 
became countess of Sutlolk. The earl di(‘(i on the 28th of Sep- 
tember 1733, but the countess, having retired from court and 
married tla lion. George Berkeley (d. 1746), lived until the 
2()th ol July 1767. Among Ijidy Suffolk’s friends were the poets 
Tope and Gay and Charles Mordaunt (earl of Peterborough). 

A collfftion of I rllrvs to (nut from Ilomiitta Co-untcssi of Suffolk, 
(tufi her Sciovd Jliislnnid, the Hon. Ceov^’e tier hr ley. was edited bv 
j. W. Croker (1824). 

'I'hc 9th earl’s only son Henry, the loth (‘arl (r7o6-r7i5), 
diul without sons in April 1745, when his estate at Audley End 
passed to the descendants of the 3rd earl, being inhiTitcd in 
T762 by John Griffin Griffin (1719 1797) afterwards Lord 
Howard de Waldim and Lord Itraybrooke. As owners of this I 
estate the earls of Suffolk of the Howard line had hitherto been ' 
hen'ditary visitors of Magdalene (’ollege, Camla’idge, but this 
office now passsed away from th(‘m. The earldom of Suffolk 
was inherited by IL'nry Bowes Howard, 4th earl of Jferkshire 
(i6()6 1757), who was th(* great-grandson (if Thomas Howard 
(r. T590- 1 otx)), th(' S(‘Cond s(m of th(‘ ist ('arl of Suffolk, 
'I’la^mas having b('('n cr('at('d earl of Berkshire in 1626. Since 
1745 th(! two earldoms have been united, Henry ]\l()lvneiix 
Paget Howard (b. 1877) sma'ceding his father, Henry Charh'S 
( 1833-1 8()8), as i()th earl of Suffolk and r2th earl of Berkshire 
in F898. 

SUFFOLK, WILLIAM DE LA POLE, Diikf 01 (r 396 1450), 
scF’oiid son of Mielau l de la Pole, sc'i'ond C:irl of Suffolk, was l.Kini 
on the i6th of Oetolur 1396. His father died at the siege of 
Harfl(‘ur, and his elder brother was killed at Agim'ourt on the 
25th of October 1 115. Suffolk served in all the later PTeruh 
campaigns of the reign of Henry V., and in spite of his youth lu'ld 
high command on the marches of N'(»rman(iv in 1421-22. In 
T423 he joined the earl of Salisbury in ('ham[)agne, and shared 
his \ i('tory at Cnwant. He fought under John, duke of Bedford, 
at Verneuil on tlu; i7lh of August 1424, and thnaighout the 
next four y(?ars w'as Salisbury’s chief lieutenant in the direction 
of the war. When Salisbury was killed befon; Orleans on the 
3rd of Novemb(*r 1428, Suffolk sucefeded to the command. 
After the sieg(^ was raised, Suffolk was (lefeat(‘(l and taken 
pris(jner hy J('anne d’Arc at Jarg(iau on the i2lh of June i42<). 
lie was soon ransomed, and during the next two years was again 
in eornmarid on th(i Norman frontier, lie returned to England 
in X()\'embcr 1431, after over fourteen years’ (ontinuous service 
in the field. 

Suffolk had already been employed on diplomatic missi(ms 
by John of Bedford, and from this time forward lie had an 
important share in the work of administration. He attached 
himself naturally, to Cardinal Beaufort, and even thus (farly 
seems to have been .striving for a general peace. But public 
op'inion In luigland was not yet ripe, and the unsuecessfiil eon- 
ferenee at Arras, with the (Y)ns(T|U(nt defertion of Burgundy, 
strengthened the war party. Nevertheless the ('ardinai’s 
authority remained supreme in the (’()un('il, and Suffolk, as his 
chief supporter, gaiiK'd incn'nsing inffucnce. The (|uestiori of 
Henry VI. ’s marriage bnpight him to the front. Humphre\ 
of (jl(JU('cst(^r favoured an Armagnac alliance. Suffolk brought 
about the match with Margaret of Anjou. Report already 
represented Suffolk as too friendly with French leaders like I 
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Charles of Orleans, and it was with reluctance tliat ho undertook 
the responsibility of an embassy to Eran('(*. How'cver, w'hen he 
returned to England in June T444, aft(T negotiating the marriage 
and a two years’ tnu e, he received a triumphant nx'cption. He 
wYis made a manjuess, and in the autumn S('nt again to PTaime 
to bring Alargan't home. 1'he Fr(m(ii contrived to find oi'casion 
for extorting a promise to surrender all the English p().s.sessi()ns 
in Anjou and Ataine, a concession that was lo prove fatal to 
Suffolk and his polii'ji. vStill for the time his su('('ess w’as com- 
I i)lete, and his position as the personal friend of the young king 
' and (jueen .s(‘emed secure. Humphrey of Gloucester died in 
h(‘bruary 1447, within a few days of his arnst, and six wavks 
later Cardinal Beaufort di('d also. Suffolk w'as left without an 
obvious rival, but his difficulties wen* grc'at. Rumour, tliough 
with(3ut suiriei(‘nt nxison, made him responsible for Ilumphn'v’s 
death, while the peae(‘ and its consc'fjiH’nt concessions rendered 
him unpopular. So also did the siiperse.ssion of Richard of York 
by hidmund Jk'aufort, duke of SonuTset, in the lua'iich (oin- 
maud. Suffolk’s jmnnotion to a dukedom in July 1448, mark('d 
the height of his power. 'Flu' difficulties of liis position may ha\'e 
led him to give some count enanee to a tn'aeherous attack on 
hoiig(?rcs during the time of triKY' (March 1449). The renewal 
of th(i war and the ioss of all Normandy were its direct ('onse- 
(pierux-s. When parliament m(‘t in NovemlxT i4.j(), the oppo- 
sition showed its strength by fon'ing the tiYasurcT, Adam 
Molyneux, to resign. Alolyneiix was murdered by the sailors 
at Portsmouth on the c/n of January 1450. Suffolk, n'alizing 
that an attack on himse'lf was inevitable, l)oldly challenged 
his ('iicmics in pari i am (‘^M, api)ealing to the long and honourable 
iTcord of his publie' services. On the 7th of JuBruary and again 
on the 9t]i of March the Commons present('d articles of acnisa- 
tion dealing chiefly with alleged maladministration and the ill 
su('('(‘ss of t.h(‘ J^'n ia h })()li(y ; there was a ( barge of aiming at the 
throne by the betrothal of his son to tlu' little Margant heaiilort, 
but no suggestion of guilt ('one{Tning the d(‘ath of (ffoueester. 
The articles were in gn'at part bas('l('ss, if not absurd.* Suffolk, 
in his (J(‘f(iH'(‘ on the 13th of Mar('h, denied tlu'm as false, untrue 
and loo horribk; to speak more of. Ultimately, as a sort of 
(oiupromise, the king seut(-ne('d him lo banishment for five 
years. Suffolk left Ikigland on tlu' 1st of May. He w'as intc'i*- 
I < epted in the Channel by lh(' ship “ Nicholas of the 'Power, ” 
and next morning was b('lu.‘ade(l in a litth^ boat alongside. 

I he “ Nicholas w as a royal ship, and Suffolk’s ruurdcT was 
I probably instigated by his political opponents. 

Po|)iilar opinion at the time jii(lg('d Suffolk as a traitor. This 
vi(‘w was aei'epted by Vorkist ehrouielers and Tinker historians, 
who had no reason to sjicak well of a Pole. Later legend mad(i 
him the paramour of Margaret of Anjou. 'Fhough utterly 
ha.seless, the story gaim'd curreru'y in th(' Mtnviir for Magis- 
trates, and was adopted in Shakc^speare's 2 Henry VL (act in. 
sc. ii). Siyjolk’s best d('fcn('c is eontaiiK'd in the touching 
letter of farewell lo his son, written on the eve of his departure 
{Huston, Letters j i. 142), and in his nobk* spccsdics befon^ parlia- 
ment (Eolls of Hadiament. v. 176, 182). Of the former langard 
said wtII that it is “ diffk'ult lo b(‘li('V(; that the writ(T could 
hav(* be(‘n {'ith('r a false subject or a bad man.” The pohky of 
peace which Suffolk pursued was just and wise; he foresaw’ from 
the first the personal risk to w’hi('h its adv(j(;aey exposed him. 
This alone should acquit him of any base motive; his (onduct 
was “ throughout op(*n and straightforward ” (Slnhhs). What- 
ever his dcf(*('ts as a statesman, h(! was agalkmt soldier, a man of 
culture and a loyal servant. 

Suffolk's wa’fc, Alice, was widow (jf Thomas, earl of Salisbury, 
and granddaughter of Geoffny Chaucer. By her he had an 
only son John, sc('(jncJ duke of .Siifkjlk. 

Hibliogk M'UY. — Siilfollv is lu'cf'ssarilv prominent in all eoiilem- 
porary authorities. The most important are j. Ste\'enson '.s Wars of 
the I\n fetish in France, 'fhornas Ik*ckinglf)n's Ctyrrespovdence, T. 
Wrij^ht's Folitical I\)ems and Snn^s, ii, 222 2 54 (lor the popular 
view) Ihe-e lliree arc in the Jvoll.s Series; and llu.' t^asion letters. 
Of h'reneh wa iters <le Monsi rt 4 ct and Jelian de Waiirin an^ most 
usetiil t«)f his military c.ireer. T. Jiasin and Mattfiieu d'Escouchy 
for his tall fall the.se arc published by the Soci6te de Fliisloirc de 
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France). For modern accounts see especially W. Stubbs, Constitu- 
tional History (favourable), The Poliiicul History of England (i90(>), 
vol. iv., by C. Oman (iin la vo arable), and O. du Fresne do Beau- 
court’s llistoirc dc Chillies t II, See al^«u II. A. Xapita’ s Historical 
Notices of Sioincombe and Eiorlme (1858). (C. L. K.) 

SUFFOLK, an eastern county of England, bounded N. by 
Norfolk, E. by the North Sea, S, by Essex and W. by Cambridge- 
shire. 'I’he area is 1488*6 sq. m. The surface is as a whole 
but slightly undulating. Jn the e.xlrcTne north-west near 
Mildenliall, a small area of the Een district is included. 
This is bordered by a low range of ('balk hills extending from 
Haverhill northwards along the western boundai*)’, and thence 
by Bury St Edmunds to Thetford. The eoasl-liiie has a 
length of about 62 in., and is comparatively regular, the bays 
being generally shalUnv and the headlands rounded and 
only slightly prominent. The estuaries of the Debeii, Orwell 
and Stour, Iiowc'vct, are between 10 and 12 m. in Itmglh. 
The shore is generally low and marshy, with occasional clay 
and sand clitls. It includes, in the declivity on which Old 
Lowestoft stands, the most easterly point of English land. 
Like the Norfolk coast, this shore has suffered gn^atly from 
incursions of the sea, the demolition of the ancient port of Dun- 
wich (</.r.) forming the nu.ist notewortliy example. The prin- 
1 ipal sea.dde resorts are Lowestoft, Suutlufold, Aldeburgh and 
Felixstowe, 'i'he rivers flowing northward are the Lark, in 
the north-west corner, whl('h |.)asses in a north wi-.^terly direction 
to the Great Gusein Norfolk; tl.e , Tattle Ouse or Brandon, 
also a tributary of the Great Ouse, flowing by Thetford and 
Brandon and forming part of the northern boundary of the 
county; and t!u‘ Wavtmey, which risefl in Norfolk and forms 
the nurtlu'i'n boundary of SulTolk from Balgrave till it falls 
into the mouth of llie Yaie at Yarmouth. The Waveney 
is naviga])le from Bungay, and by means of Oulton Broad 
also communi('ates witli tlu? si*a Jit J.owestoft. ‘ILe rivers 
llowiiig in a s 'Ulh-eastcrly dirt'clioii to the North Sea arc the 
Tlyth; Uie Aide or Ore, which has a course hjr nearly 
10 III. jiarallcl to the seashon;; llie Dehcn, from Debenham, 
flowing past Woodbridge, up to wiiii'h it is navigable; the 
( )rwH 11 ( F* Gipping, which becomes navigahle at Stowmarket, 
Vv'hencc it flows past Needham Alarkel and Ipswich; and the 
Stour, which forms nearly the whole soulherri boundary of 
the county, receiving tlur Th’ett, w'h.ich flows past J^avenham 
and Iladlcigh; it is navigahh: from Siidljurv. At tlic union 
of its estuary with that of tlie Orwa ll is llie important port of 
Harwich (in I'ls ,ex). 'fhe county has no valuable minerals. 
Flints arc w'orked, as they have been from prc-historic times; 
a considerable (jiiantity of clay is raised and lime and w'hiting 
are obtained in various di.^tricts. 

Ccoloi^v.^ Tli(! ])rinci})al ja’nlo'hcal formations arc the Chalk 
and the 'fertiary de}M)Mts. 'riv- foniuT orcu]')ifS the surface, except 
where covered by sii])erhcinl drift, in the central and nortli-wcSt 
portions of tlu? county, an<l it extends beneath llie 'I'ertiaries in the 
.south-east and e st. In the extreme north-west round ^Yldenhall the 
Chalk bonlers a tract of fen I uid in a r.in,i;c ol low hills from 1 laverhill 
^)y N(‘\vinarket .and Bury St hidmunds to Tliettf)rd. The ('hedk is 
quarried near Ipswich. Bury St Fdmunds. Milden hull and elsewhere; 
at Brandon the chalk Hints lor eun-locks and building have been 
exploite<l from early tiiiu's. 'Fhe 'fei tiary lormatioiis include Thanet 
sand, seen near Sudl>nrv; and Beading jk-ds and T.ondon Ckiy 
wliich extend from Siulbiiry 1hrou;.;h lladleiLdh Ipswich. Wood- 
l)ridyc and thence beneath yoiiii J'.er deposits to tlic extreme north- 
east of the cf)unty. Above the Foi.ene formations lie tlie J'li oeenc 

Cra.gs," which in the north overlap tlic Eocene* boundary on to the 
chalk. d'Ue oldest^if the crag deposits is the Coralline Cr.m, pale 
sandy and marly berl.s w’ith many ^o^-,ll^; this is best ex]jo.sed west 
and 1101 li of .\ldebiir,L;h and about Sudbournc and Orford. Besting 
U])on the ('oralliiic beds, or upon other J(»rinations in their abs<*iu-e. 
is the Red Cra'4, n. familiar feature above the London Clav in the 
clitls at lolixstowe and Baudsey. where many fo.ssils ustsl to be 
fouiid; i d.ind itapjxnrs at Bentley, Stutton and Chillesford, where 
the “ Sciohicularia (.'1 " and Chillesford beds of Frestwich appear 

aI)Ove it . The last-named b ds probably correspond w ith tin* Norwich 
Crag, the name given to the upper, paler ])orlion of the Bed CVag, 
togethcT with certain IhLdier beds in the north part of east Suflolk. 
The Norwich Cr.'ig is visible at Diinwich, Bavent, Easton and Wang- 
ford. In the north the Cromer I'orestbeds, gravels wath fresh-water 
fossils and nuimmalian remains, may be swn on the coast nt Corton 
anrl Pakeheld. Betwc'cn the top of the London Clay and the base ol 


the Crags is the “ Suffolk Bone Bod ” with abundant mammalian 
bones and phosphatic nodules. Glacial gravel, sand tuid chalky 
boulder clay are scattered over much of the county, generally forming 
stilfer .soils in the west and lii;hter sandy soils in the cast. IVbble 
gravels occur at Westleton and llaleswxjrth, and later gravels, with 
]mlaeolithic implements, at Hoxne; w’hile old nvi'r gravels of still 
later date border the present river valleys. The chalk and gault 
liiivc been penetrated by a boring at Stuttou revi*:iling a li.ird 
palaeozoic slaty rock at tht‘ dr'pth of about looo )t. 

Suffolk is one ol the most leriile counties in England. 
In the iSth century it was famed lor its dinry products. 'J'lie 
high prices of grain during the wars of the hTi nch IB'volution led 
to the extensive breaking up of its pastures, ami it is now one of 
the prmcij)al grain-growing counties in England. There is coii- 
sider.ible variety of soils, and consequently in modes ot farming 
in dilfcD-nt ])arts of the county. Along the sea coast a .sandy loam 
or thin sanoy soil prevails, cov't'red in some phu es with the heath 
on which large tpiaAtities of sheep are fed, inter- pcisetl with tracts, 
more or less marshy, on which cattle are grazed, 'l lie best land adjoins 
the rivers, ami consists of a rich sandy loam, wii li patches of lighter 
and cxisier soil. In the south-west and the centre i.s much finer 
grain-lantl having mostly a clay subsoil, but in d so tenacious as the 
clay ill Essex. In climalo Suffolk is one of the driest of the Eiiglisli 
counties; thus, the mean animal rainfall at Bury St Edmunds is 
rather less than 2.| in. Towards tin* north-w’csi the soil is generally 
poor, consisting partly of .sand on chalk, and paitly ut peal and open 
heath- Some; tt^iir-iiflhs of the total area of the county is under 
cultivation. Barli'V. oats and wheat are the most important of 
the grain crops. The brcetl of liorscs known .is Suflolk punches 
is one of the most \ allied ic^r agricultural purposes m England. 
The breed of cattle native to the county is a polled variety, on tlic 
improvement ot wdiii h gn'at pains have been bestowed. 'I'he old 
Sullolk cows, famous lor their great milking qualities, wereol various 
colours, yellow predomiiiatmg. The impioved .ire all red. Much 
milk is s(‘nt to London, Varinonth, S:c. Many call le, mostly imported 
from Irel.md, are grazed in the winter. The slice]) an* nearly all 
ot the bl.ickfat'ed improveil Siilfolk breed, a cross betw^een the old 
Norfolk horned sheep ami Suathduwns. 'flic breed of pigs most 
common is small ami black. 

Manufai furcs and I'nidc. — Tlie county is essi'ntiallv agricultural, 
and the most importart inamiiactiires relate to this branch ol 
industry. 'Ihcw include that ol agricultural implements, especially 
at Ipswicli. Ikiry St Edmunds ami Stow market, .iiid that of artilu lal 
manures at I])sw’irh and Slowinarket, lor which loprolites are dug. 
Malting is extensively carried on thronghoiit the countv. 'There 
arc chemical atid gun-cotton manufactories at Stowiimrki-l and 
gun Hints are still mmlc? at khamlon. At other towns small iniscel- 
lane«)us jnanul.K'tnn's ai'c cairied 011, including sillc, cotton, limni, 
woollen, and horsehair and coco-nut matting. 'The pnncijial ports 
arc Low'ostoft. Soutliwold, Aldeburgh, Woodbridge and l})sw'icli. 
Low'esloft is the cliiet fishing town. Herrings and maeki*rel arc 
tlie lisli most abundant on tlu' coasts. 

Communication';. 'The main line of the Cireat hkistern railway, 
entering the county fronf the south, serves Ipswich ami Stowmarket, 
continuing north into Nortolk. 'The l^ast Sullolk Liraiich Iroin Ipswicli 
serves Wuodl)ridg(', Saxmiindham, Ilaleswortli, and Beccles, with 
branches to T'elixstowe, to Ihamlingham, to Alde])uigli, and to 
J.owestoft; whiU; the Soutliwold JAght railway connects with that 
town Irorn } lalesw 01 tli. The other jiriiicipal branc hes are those from 
Stowmarket to liury St Edmunds ami westuMrd into C'ainbridgi*- 
shire, from Kssi'x into Norfolk by Long Mellord, Itnry St Edmunds 
ami Thetford, ami Jrom Long Mellord to Haverhill, wliicli is the 
northern terrninns ot thi* Colne Valiev railway. 

Pufntlation and Administralion. — The area ol the ancient county is 
052,710 acres, with a ])(>])ulatiun in i<Sgi uf 371,235 and in 1901 of 
^84. 2<)3. Sulfolk roinprisi.’s 2T liundreds, and for administrative 
]>nrposes is dividetl into the counties of least Sulfolk (557.85,] acres) 
.Mid West Sullolk ( \c)o,qj.\ acri’s). 'Flu; following are municipal 
boroughs and urban ilistricls: — 

(1) Kasi' Suffolk. Muu icijial boroughs- -Aldclnirgli (])op. 2405), 
lieccles (b.Sp.S), leye (200.]), ]])swirh, a county horongh and tin? 
loiinty town (bf),f)3u), J.owi'stoft (29,850), Soiilhwold (2800). 
Frbaii districts — Bungay (^314), Felixstowe and Walton (5815). 
Halosworth (2246), I.ei-^toii-ciiin Sizewcll (3259), Oulton Jhuail 
( 1044). Saxmnndham (1452). Stownmrket (.]T()2), Woodbridge (4040). 

(2) Wi<:sT Suffolk. Mimic i])al l)oroiighs- Bury St Edmunds 
(ib.255), Sndhnry (7109). Ihhan di.'ftricts filemsford (1975), 
lladleigli (^2 15), Haverhill (.]8 o 2). Newmarket (10, (>88), wliich is 
mainly in the ancient coimly of (‘amhridge. 

Small market and other lowms are numerous, such arc 
Brandon, Clare, Debenham, Frainlingham, Lavenham. Mildenhall, 
N(*edham Market and Orford. For ])arliamentary pnrjioses the 
county constitutes five divisions, each reinrning one memher, viz. 
north or Low'cstoft division, north-east or Eye, norlh-west or Stow- 
market, south or Sudhury, and .south-east or Wootlbridge. Bury 
St Edmunds returns tme member am! l])swMch two; part of the 
borough of (Ireat Yarmouth falls within the county. There is 
one court of c]iuirler sessions tor the two administrative counties, 
which is u.sually held at Ipswich for ICast Suttolk, and then by 



SUFFRAGAN 


adjournment at Bury St Edmunds for West Siitfolk. East Sullolk 
is divided into tt and West Sullolk into S petty sessional divisions. 
Thi^ boroindis of Bury St Edmunds^ Ipswich, Sudbury, Eye, 
Lowestoft and Soiitliwold have separate eommissinus of the peace, 
aiul the three lirst-uamed have also separate courts of quarter 
sessions. The tot;il number of civil parislu's is 510. The ancient 
county contn ins 405 ecclesia.stical parishes and district's, wholly or 
in ])art; it is situated partly in the diocese of Ely and ]>artly in that 
of -Norwich. 

History - 'Fhe county of Suffolk (Sudfole, Sulhfolc) was formed 
fr(»ni the sou til part of the kingdom of iv.ist Anglia which 1 
had been settled by the Angles in the latter hall^ of the 5lh ' 
eentiiry. 'J'he most important Anglo-Saxon settlements appear 
U) have been made at Sudbury and Ipswich. Before the end 
of tlui Norman dynasty strongholds liad arisen at Eye, (dare, 
Walton and Framlingharn. JTubably the* establishment of 
Suffolk as a sejiarato shire was scarcely comjilctcd before the 
('onquesl, and although it w’as reckoned as distinct from Nor- 
folk in the Uonicsday Survey of to8(), thc^ fiscal administration 
of Norfolk and Suffolk remained under one sheriff until 1575. 
The bouiuLirv of the county has undergone very little change, 
tlnmgh its area Jias been eonsiderably affected by coast 
erosioiij ]'arts of (iorlestun and Thetford, which formerly 
belonged to the ancient county of Suffolk, are now within the 
administrative county of Norfolk, and oIIut slight alterations 
of the administrative, hoimdarv have been made. Lmder the 
Local (h)\ernnient Act of 1888 Suffolk w'as divided into tin* 
two administrative counties of East and AV(‘st Suffolk. 

At first the whole shin; lay w'ilhin the diocese of Dunwich, 
which was founded r, 631. In 673 a new bisliopric was cstab' 
lished at Idmliam to comprise the whole of Norfolk wiiich had 
formerly been included in the see of L)unwi(']i. The latltT came 
to an end with tlu; imuirsion (A llu; Danes, and on the revival 
of (.Tristianity in this tlistrict Suffolk was iiuTidcd in the diocese 
of Eliuham, sui)se(]ucntly removed from South EJiuham to 
Th(‘th)rd and lliciicc to N'orwuL. In 1835- arclidcaconiw 

of vSudbury was transferred by the e('clcsiastical commissioners 
to the (lio('cse of ]dy. Tliis archdeaconry had been sejmrated 
from the original archdcac'oriry of Sufh)lk in 1127. In 1256 the 
Iu/lIit inclii(l(d tiiirtec'ii (k'anerics which have siiK'c been sub- 
divided, so that at present it contains eighteen deaneries; Sud- 
bury aniulcaconry which compri.scd eight deaneries in 1256 
now includes eleven. Tlxcre were also three districts under 
the peculiar jiirisdictitju of Canterbury and one under that of 
Rochester. • 

The sliirc-court was ladd at fpswicli. In 1831 tlu; w'hole 
( (mnty contained twenty -one hundreds and three municipal 
buroiiglis. !Most of these hundreds were identical with those 
of the l)oniesday Survey, but in to86 Babergh was rated as 
two hundreds, C'osford, Ip.swd(L and Barham as half lumdreds, 
and Samford as a liundred and a lialf. Iloxne liundre{l was 
formerly known as Jli.shop’s hundred and tlu‘ vills which wen* 
included lat(‘r in Tlircdling hundred were within Claydon 
luindrt;d in io8(). Tw'o large ecclesitistical liberties extend(‘<l 
over more tlian Iialf of the county; that of St Fulmund included 
the liundrcds of Ki.sl)ridge, Thedwastry, Thingoe, (k)sford, 
Laf'kford and Bkickboiirn in which the king’s writ did not run, 
and Si Aethclreda of Ely clainu'd a similar privilege in the 
hundreds of Carleford, ('olneis, Plurnesgate, Locs, Wilford and 
'riuedling. Among others who had large lands in the county 
with co-cxtcnsive jurisdictiem were the lords (;f the honor of 
C lare, earls of Glf)ucester and Hereford and the lords of tlu* 
honor of Iwe, held successively by the Bigods, tlie IJtTords and 
tlu; Dc la ik)lcs, earls of vSulTolk. The Wingfields, Bacons and 
llcrv(-‘\ s have been closely connected with tlie county. 

Suffolk suffered severely from Danish incursions, and after 
the Treaty of ^Vedmorc became a part of the Danelagli. In 1 1 73 
the carl of Leicester landed at Walton W'ilh an army of Flemings 
and W'as joined by Hugh IhgcKl against Henry 11 . In 1317 Jind 
the siK'ceeding years a great part of the county was in arms for 
Thomas of Lancaster, (^fueen Isabella and Mortimer having 
landed at Walton found till the district in their favour. In 
1330 tlu; county was raised to suppress the supporters of the 
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earl of Kent; and again in 1381 there was a sefious rising of the 
peasantry chiefly in the neighbourhood of Bury St. Edmunds. 
Although the county was for the most part Yorkist it took little 
part in the Wars of the Roses. In 1525 the artisans of the 
south strongly resisted Henry VTII.^s forced loan. It was from 
Suffolk that Mary drew the army which supported her claim to 
the throne. In the. C'ivil Wars the county wms for the most 
part Parliamentarian, and joined the Association of the Eastern 
(.‘oiintios for defence rfigainst the Papists. 

The county was con.stantly represent(‘d in parliament by t\NO 
knights from t2qo, until the Redorm Bill of 11832 gave four 
members to Suffolk, at the .same time disfranchising the boroughs 
of Dunwich, Orford and Aldebnrgh. Suffolk was early among 
the most populous of English counties, doubtless owing to its 
proximity to the Continent. Fishing fleets have left its ports 
to bring back rod and ling from Iceland and herring and mackerel 
from the North Sea. From the 14th (Tiitury to the 17th it 
was among the chief manufacluring counties of England owing 
to its cloth-weaving industry, which was at the height of its 
prosperity during the rsth century. In tlie 17th and i8th 
centuries its agricultural resources were utilized to provide 
tlu; rapidly growing metropolis with food. In the following 
centnr\>' various te.xiilo industries, such as the manufacture of 
sail-cloth, coco-nut Dbre, horse-hair and clothing were estab- 
lished; silk-wcavers migrated to Suffolk from vSpitalficUls, and 
early in tlie 19th century an important china factory flourished 
at Lowestoft. • 

Aiifiijuitii's . — Of monastic remains the* nn»sl important arc those; 
of tUe Benedict im; 41.1 >b('y of Bury St Ldmmuls, noticed under 

that town; llu; ( Ian*, orif^inally a ct‘ll to tlu; abbey 

of l>ec ill N’ormand\' and afterwards to St Peter’s Westminster, 
coiiVLi ted into a c<>]l<*^e of se(mlar canons in tlu: rei/;n of }le,nry VI., 
still retaining much of its ancient ai'cliiti'cture, and now used as a 
bo.inling school : the Beeorateil gateway of the Angiistiiiian ])riory 
of Bntlev; anil the remains ot tlu* Grey ITiars monastery at Dunwich. 
A ])eculiaritv of the clmrcli arcliitc'cture is tlu;n.sei>f tliiit for ])ur])oses 
of ornanu nt.Ltion, often of a very elaborate kind, esj)eci.Jly on the 
]>orches and ])er.i.])e,ts of tlu; towers, Anotlu r eh.aract eristic is the 
round tow'ers, which are confined to J''.ast Anglia, but are eonsiderably 
more numerous in Norfolk tJi.iii in Sulfolk, tlie jirincipal In iiig those 
of T,itll<* Saxh.ain and I l(Triiigtlet t, lH>th good exam})les of Norman. 
It is cpiestionahle whether there, are any remains of ]>re‘Nt>rinan 
architecture in the county. The Decorated is well rej)resented, Imt 
by far tin* greater propoiticui ol the (dinrches are Perpendicular, 
tine examples j)f wlneli are Sf» numerous that it is hard to select ex* 
am]>les. But the church ot J.dylhburgh in the east and the exijuisite 
ornate building at J^avenham in the west may be noted as typical, 
while the church of Long Mdford, another line example, should be 
mentioned on account of its remark.i])le lady ch;ipel. Sjieeial 
features are the f>])on roofs and woodw.oik (as at St Mary's, Bury 
St lidiiiunds, JC.irl Stonluim and Stonham As])all, Ufford and 
Blythburgh), and the fine fonts. 

The remains of ohl caslh s ari* comparatively nninii)ortant, the 
j)rincipnl being the entrenchments and ])ait of tlu’ walls of Jhingay, 
the aiieieiit strf)nghold of tlie Bigods ; the ])ictiiresqiu* ruins ot 
Mettinghanj. built by John de Norwich in the n ign of Julward 111 .; 
Wingheld, siTi round< (] by a ileej) mo.it, witli the turret walls and the 
drawbridge stdl existing; the sj)lendid ruin of Framlingharn, vviili 
high an<I mas.sive walls, origiiia.lly founded in the ()th century, but' 
restored in the T2lh; the outlines of the extensive fortress of Clare 
('astle, anciently the baronial ri‘sidence of the earls of Clare; and 
the line Norman kecj) ol Ortord C astle, on an eminence overlooking 
the. SIM. Among llu‘ many fine residences within the c«)uuty there 
.are several inl<T<*siing e.xam])les of domestic architecture of the 
reigns of Henry VUI. and J*'.li/abeth. Hengravo Hall (r. 1530), 

4 m. north-wa-st from Bury St Kdmuiuls, is a notewortliy example 

an exceedingly j)ic1 uri'scjue building of brick aiut stone, enclo.sijig 
a court-yard. Another is Helmingham Hall, a Tudor mansion ot 
brick, surrounded by a mo.it crf)ssefl by a* drawbridge. West 
Stow Manor is also 'rudor; its gatehouse is tiru', but the mansion 
has been adajited into a farmhouse. 

See A. Suckling, I'he History and AnliLiuitics of SufJoUt (1846- 
1S4S); William White, Histor\\ iiazcttccv aud Directory of Suffotk 
Kirby, The Suffolk TraveUrr (17 ’5); A. f’age, Supjde- 
nicnt to the Suffolk IravclleY (1843); Victoria County History: Suffolk. 

SUFFRAGAN (Med. Lat. suffrogancus suffragator, one who 
a.ssists, from stiffragari, to vote in favour of, to jupport) 
in the Chri.stian Chureli, (i) a dioec.san lii.shop in his relation 
to the metropolitan; (2)1111 assistant bi.shop. (See the article 
Bishop. J 
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SUFFRAGE ( 1 -ut. sufjra^ium), the right or the exercise of tlie 
riglit of voting in poliiical iiihiirs ; in a more general sense, an 
expression of opinion, assent or approval; in ecclesiastical use, 
the short intercessoiA* prayers in litanies spoken or sung by the 
])eople as distinguished Irom those of the priest or minister. 
(See Representation; Vote and Noting; Registration; 
and, for the Women’s Suffrage Movement, Women : S Political 
Ni^/iis.) 'I'he etyinolog}^ of tlie Latin word sii(lragium has been 
much discussed.’ It is usually referred t^\ aub- and the root of 
frangcrc, to break, and its original meaning must thus have been 
u piece of broken tile or a potsherd on whidi the names ()r 
initials of the candidates were inscribed and used as a voting 
tablet or iabdla. There is, howevtT, no direct ct idcncc that 
ll'iis was ever the practice in the case of voting upon legislation 
in the assembly (see W. Cursseii, reber Aiisstyrachc, &ic., dcr 
Lateinischeii Sprache, i. itod Mommsen, Romische iitschichtc, 
iii. 412, n. i.). 

SUFFREN SAINT TROPEZ, PIERRE ANDRE DE (1 729-1788). 
Trench admiral, was the third son of the manpiis de Saint 
fropez, head of a family of nobles of Proveru'e W'hich t'laimed to 
have emigrated from Lucca in the 14th ccntuiy. 11 (‘ was born 
in the Lhateau do Saint Canal in the present department of Aix 
on the 17th ul July 1729. 'I'he Trench m^v)' and the Order ol 
Malta, olTcrcd the usual careers tor the younger sons of noble 
families of the south ot Trance who did not elect to go into the 
Church. 'The cuimexion belweeii the Order and the old Treiu h 
r(A al miw was ( lose. Piern* Aiujrt!' ^Le Sutfrt n w.is destined by 
his parents to belong to both. Fie entered the cl()^e amj aristo- 
cratic corps of French naval officers as a “ garde de la marine 
eadel or midshipman, in October 1743, in the “ Solide,” one 
of the line of battleships which took part in the confused engage- 
ment off Toulon in 1744. Fie was then in the “ Pauline ’’ in 
the sipiadron of M. Macm'mara on a cruise in the ^^'est Indies. 
In 1746 he went through the due iJ'Anville's disastrous expedi- 
tion to iTtake ('ape Hreton, whii h was ruined by shipwrec k and 
plague. •Next year (1747) he was taken jirisoner by Ffawke 
the aition w'ith the French convoy in the llay of Biscay. 
11 is biographer Cunat assures us that he found British arro- 
gance offensive. When peace w’as made in 1748 he wx-nt to 
^lalta to perform the cruises with the galleys of the Order 
technically called “ (Mra\ans,'’ a remiriisi'em e of the days wh(*n 
the knights pruloc ted the pilgrims going from Saint John d'Acre 
to Jerus.ilein. In SufTrerTs time this siTvicc rarely went beyond 
a peaceful tour among the (Freck islands. During the Sev'en 
Years’ War he had ih.e uinvontcd good fortune to be present 
as lieutenant in the “ (Jrphee ’’ in the action wdth Admiral Fly ng 
which, if not properly speaking a victory, was at least not 
a defeat tor the Treru'h, and was followed by the surrender of 
the English garrison of Minorca. But in 1757 hv was again 
taken prisoner, when his ship the “ Ocean ” teas captured by 
Bosca\s'cn off Lagos. On the return ol pea< e in 176^ lit; intended 
again to do the service in the caravans which teas recpiired to 
(|ualily him to hold the high and lucrative posts of tlie Order. 
Fie \vas, however, named to the coniiiiand ol the “ Qimcieon,” 
a zebec -a vessel of mixed scjuare and latleii rig peculiar to the 
Mediterranean in which he cruised against the ])irates of the 
Fiarbary coast. Between 1767 and 1771 he performed his 
( aravans, and was promoted from knight to commander of the 
Order. From that time till the beginning of the W ar of American 
Inde|>en(lence he command(*d vessels in the scpiadron of evolution 
which the FVencli^governrnent had established for the purpose 
of giving practice to its officers. FFis nerve? and skill in haiulling 
his ship were highly commended by his chiefs. In 1778 and 177(1 
he lonned part of the squadron of Fl’Eslaing ((/.7c) throughout 
its operalujns on the cocist of North America and in the West 
Indies. Jh? led the line in the action with Admiral John Byron 
off Grenada, and his ship, the Fantasque ” (64), hjst 62 men. 
Flis letters to his admiral show that he strongly disapproved of 
D’Estaing’s half-hearted methods. In 1780 he w-as ('aptain of 
the ‘‘ Zelt? ’ (74)^ in the combined FVench and Spanish fleets 
which captured a great Flnglish corrcoy in the Atlai^lic. Hi.'- 
candour towards his chief had done him no harm in tlie 


opinion of D Eslaing. It is said to have been largely by tlio 
advice of this admiral tiial Siiffren w^as (To.^en to (ommand a 
squadron of fiv(‘ ships of the line sent out to helj) the Dutch 
wlio had joined Trance and Spain to defend the (Vpe agc.iiist 
an expected lMiglisi\ attack, and then to go cm t(.) the? l-aist 
Indies. Fie sailed from llresl on the 22nd ol Marcli on ihe 
iTiiiso whic'h has gi^n him a nnicjne pl.'.ce among Fnnch 
adrnira’s, and puts him in the front rank “f sea commanders, 
lie was bv nature even more vehement than able. The dis- 
asters which had befallen the na\\ of his < ountry during Ihe 
last hvo wars, and which, as he knew, were due to bad adminis- 
tration and timid leadership, had filled Inn with a burning 
desire to retrieve its honour. FIc was hy cxpericnc'c as well as 
by temperament impatient with the formal mameuvring of his 
colleagues, which* aimed at preserving then- (.>\N'n ships rather 
than at taking the T.nglish, and though h( did not dream of 
restoring the I'Vench jiower in India, he did hope to gain some 
Mic'h success as would enable his country to make an honourable 
peace*. On the i()th of April 1781 he found the Faiglish expedi- 
tion on its way to the ('ape uncler the comni.uid of ( ominodnre, 
commonly called (lovcTiior, Gcc-rgo Johnstnne ( 1 730- 1787), at 
anch(jr in Porto Praya, ('ape dc Verd Islands. Remembering 
how little respect Boscawen had shown for the neutrality of 
Portugal at Lagos, he attacked at onee. rhough he was in- 
differently supported, lie inflieted as nuieh injury as he suffered, 
and proved to the Faiglish that in him they had to dc'al with 
an admiral of quilt* a different ly] e frean the* Frenchmen 
tliey had bc(*n accustomed to as ycT. Ffc puslu'd on to the 
('ape, which he saved irom eaplure by Johnstone, and then 
made hi^ wa)’ to the Isle de Trance (Mauritius), then la id h\' the; 
FVench. M. D'Orves, his siqierior ofiie. r, died as the united 
sc[uadrons, now eleven saiTof Ihe-line, wc'rc* on their way to the 
Bay of Bengal. I'he campaign, whic h Siiffren now c'ondiicted 
against the F'nglish admiral Sir Edward Hughes (1720.^ -* 794 )? 
is iamous for the number and severity of the encrounters between 
I tl'.cm. Four actions took jilaec* in 1782 : on the i7lh of FVliruavy 
I 1782, south of Madras; on the 12th of April near Trineomalee; on 
the* 6th of July ( 4 f f'uc' lalore, after whic'h Siiffren sc'izc'd upon 
the anchorage* of Trineomalee coinjafling the? small british 
garrison to surrender ; and again near that port on the 3rd of 
Septeml)(*r. No ship was lost hy Sir F'dwanl Hughes in any of 
these ac'tions, but none wc're taken by him. Siiffren attac ked 
w th impreeecU nlc'd vigour on ev(*ry oc'casion, and if he* had not 
been ilbsupporti cl by s'lime of his caj)lains he would undoubtedly 
have gained a distinct victory; as it was, he maintained his 
S(|uadron without the he lp of a port to refit, and provi(lc*(l him- 
self with an anchorage at 'I'rincomalcc. His ac tivity enc ouraged 
llyder Ali, who was then at war with the ('c)in])any. He n*fused 
to return to the islands for the purpose of esc orting the* trocjyis 
coming out under command of Bussy, maintaining that liis 
proper purpose was to criyiplc* the sriuadron of Sir Falward Hughes. 
During the north-c'ast monsoon he would not go to the islands 
hut refittc*d in the .Malay ports in Sumatra, and returned with the 
south-west mon.soon in 1783. Hyder A.li was dead, hut Tippoo 
Sultan, his son, Aas still at war with the ('ompany. Bussy 
arrived and landed. 'I'he operations on shore we re slackly eon- 
dneted by him, and Siiffren was much hampered, but when he 
fejught his last battle against Hughes (Aywil 20, 1783), w'ith 
fourteen ships to eighteen he forced the Flnglish admiral to retire 
to Madras, leaving the army then besieging C'uclclalorti in a very 
dangerous position. The arrival of the ru ws that peace had lieen 
macle in Fairope put a stop to hostilities, and Siiffren returned 
to Trance. VVhile refitling at the ('ape on Ins way home, several 
of the vessels also returning put in, and the captains waited on 
Iiim. Suffren said in one of his letters that tlieir praise gave 
him more pleasure than any other ('omyilimcnt ])aid him. In 
France he was received with cnthnsiasni, and an additicjnal 
office of vice-admiral of F'ranee was cTcated tor him. He had 
been promoted hailli in the Order i)f Malta during his absence;. 
His death occurred very suddenly on the 8th of December 1788, 
when he was about to take command of a fleet collected in Brest. 
I 'The oflieial version of the cause of death was aj)opl(?xy, and as 
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he \vus u ven eorpiilenl man it appeared plausible. Bui many | 
years afterwards his body servant told Jal, the historio- ' 
grapluT of the French navy, that he had been killed in a duel 
bv the prince <le Mirepoix. 'I'he cause of the encoimler, accord- 
ing to the servant, was that Suffren had refused in very strong 
language to iis(‘ his influence to secure the restoration to the 
navy of twa) ol the priiu e’s relations who had been dismissed for 
iniscondiu't. 

vSnlTren wm i rippled to a large ('xtent by the w-ant of loyal 
and capalde ( o-o])(Tation on the part of his captains, and the 
veheiuence ol his own temperament sometimes led him to dis- 
regard prudence, yet he had an indefatigable energy, a wealth 
of resource, and a thorough understanding of the fact — so 
habitually disregarded by French naval ofluc rs- that success 
at sea is wajn by defeating an enemy and not hv nu‘n*ly out- 
mana.'uvring him; and this made him a most formidable enemy. 
The ])ortraits of Snffr(*n usually reprodn('('d are w’orthless, hut 
there is a good engrax'ing by Mine dc Ccrnel after an original 
bv Clcrard. 

'I'lir si.ind.ird aullioritv for tlie liie of Suffren is the llistoirr 
^ii I'ailli dc "^tfffrcn by C!i. Cunnl (T.S52). Tlu' Jour)ial dc Hard dii 
BaiUi de Siifhcn dans VIndr, cflited by .M. Mores, was jmhlisfied in 
itSSS. Tlitn- is an apjaeLiative study in ('ai)taiii Mahan’s Sea 
Poh>rr in llisti'cy. (I). II.) 

SUFIISM {fasmvwttl), a term used by Moslems to denote 
any Auriet}- of nnslieisni, is f(.)rmed fnun the Arabii' word Sufij 
whit'h was aj)plii‘d, in the 2nd eentury of Islam, to men or V'omen 
who adopted an aseetic. or cjuietistic wav of life. There can he 
no doubt tluit Suji is derived from sitf (wool) in reference to the 
woollen garments oft(m, though not invarialdy, worn by such 
persons: the [)hrasc lahisa\s-silf (^‘ be <'lad himself in wool’’) 
is ('oininonly used in this sense, and the I’ersian word juiblini/na- 
ffish. whi('h means literally “ clothed in a woollen garment, 
is synunviuous with Siijh Other etymologies, such as Said 
(purity) — a derivation widely a('eeptcd in the I'.ast and (hh/xk, 
are open to ohjedion (jii linguistic grounds. 

In order to trace the origin and history of in^stieisiii in Islam 
■\»'e must go hack to Mahomet. On one side of his nature the 
Prophet was an ascetic and in some degree a mystic'. Tsot- 
withstanding his condemnation of ('hrislian monkery {rah- 
hdmya), i.c. of eelihat'v and the s(»litar\ life, the c-xample of tlu' 
llaiiTfs, w'illi some of whom he W'as acquainted, and the ( hristian 
hermits made a d<*ep impression on his mind and led him to 
I)rcach the efficacy of asci'ti(' cxcn iscs, siK h as prayer, vigils 
and fasting. Again, while* Allah is dcscTilu-d in the Koran as 
the One God working his arbitrary will in iina|)proachal)I(* 
supremacy, other passages lay stress on his all pervading j)rcs 
enee and intimate relation to his creatures, c.y. “ W herever ye 
turn, there is the face* of Allah (ii. io()), “ W'e (tiod) arc nearer 
to him (Man) than his nec k-vein " ( 1 . i 5). The genus ol mys 
ticisrn latent in Jskiiii from the* lirst were* rapidly developed by 
the* polilic'al, scx'ial and intellectual fonditioiis which y)rc*vailecl in 
the* two caTiturics following the* IVophc't’s death. Devastating 
civil wars, a ruthless military dc’spotism caring only for the 
things of this work], Messianic' hopes and presage's, the luxury 
of the upper c'lasses, the* hard mec haiiic'al piety of the orthodox 
creed, the sj)read of rationalism and frcethonjdil, all this induc'cxl 
a revolt tow'ards asc'etic'ism, quietism, s[)iritnal feeling and 
emotional faith. 'I'Ik nisaiids, wearic cl and disgusted wit h worldly 
vanities, devcjtecl thc'inselves to Ciod. The tc-rrors of hell, 
so vi\ i«lly dc_‘pic'ted in the Koran, awaki'ued in them an intense 
c'onsciousncss of sin, w’hich drove them to seek salvation in 
as('eti(' j)raet iees. .^fiflism •was originally a j>raetical religion, 
not a spc'culatix’e systcan ; it arose*, as liina\ (l of Ikigdad says, 

“ from hunger and taking Icaive cjf the world and hre-aking 
familiar ties and renounc'ing what men (lc*c*m good, not from 
disputation.’’ The cairly Sufis were closely attached to the* 
Mahommedan cduirc'h. U is said that. AhQ TTashiin of Knfa 
(d. bcfcjrc A. I*. 800) found(‘d a monastery for Sufis at Rarnleh 
in Palestine, but such fraternitic*.s seem to have been c'xc'cptional. 
^fany asc etics of this period us(*d to wxinder from pkic:e to place, 
either alonc^ or in small {)arties, sometimes living by alms and 
somotimos by their own labour. They took up and c*mphasizcd ■ 


c'ertain koranic terms. Thus dhikr (praise of fiod) consisting 
f recitation of the Koran, rcjietition of the Divine names, 
<\:c., was regarded as superior to the live canonical prayers 
inc'urnbent on every Moslem, and taivakkid (trust in God) was 
definec] as rcmunciation of all personal initiative and volition, 
leaving one’s self cmtirely in God’s hands, so that .some fanatics 
deemed it a hrc'ac'h of “ trust ’’ to seek any means of livelihood, 
engage* in trade, or c*vc*n take mc*di(*ine. ( )uielism soon passed 
into mysticism. The 'Attainment of salvation c'oascMl to lx* the 
first object, and evcTy as])irati()n w'as cc‘ntred in the inward life 
of dying to self and li\ ing in God. “ ( ) God ! ” said Ibrahim ihn 
Adham, “ 'fhoii knowest that the eiglit Paradises are little* 
fjcside the honour which 'fhou hast done unto me, and hc'side 
Thy love, and Thy giving me intimacy with the praise of Thy 
name, and beside the ])eace of mind whic'h 'rhoii hast given me 
when I meditate on Thy ntajesty.” Towards the end cT the 
2nd (X'litury we find the doctrine of mystical love sot forth in the 
sayings of a fc*male asc'c'tic', Rfibi'a of ikisra, the first of a long 
line of saintly womc*n who haxe [)layc*d an important rcMc in 
the history of Sriliisni. Henceforward the nsc^ of symbolic'al 
c'xpressions, borrow'ed from the vcH'abidary of love and wine, 
becomes increasingly frequent as a means of indicating holv 
mysteries which mnsi ^lot he divulged. 'This was not an unnc’ccs- 
s:iry precaution, for in the* t:ourse of the ,:?rd c'cnturv, Sfifiism 
assumed a iiew^ c'harac'ter. Side hv side witli the cpiic'tistic and 
dcwotionul mysticism of the early period there now sprang up 
a speculative and pantheistic' moxememt whic'h was essentially 
anti-Islaniic' and rapidly came into conflict with the orthodo.x 
aJemd. It is signifK ant filial Ihe oldest. r(*j>resc‘ntativt‘ of this 
Ic'ndcnc'v - MsTiuf of Ikigdad was the son of ( hristian parents 
and a J'ersian ])v race*. 11c defined ^Suliism as a thccjsophv; 

. aim was “ to apprehend the Dixune rc*alities.” A little^ later 
I Abu Siilaim;in al-Daranl in Syria and Dhu’FNun in f’.gypt 
developed the doc'trine of gnosis {niaiifai) through illumination 
and ecstasy. 'The stey> h.) pantlu'ism was first dc'cisively taken 
by the great Persian SulT, Abu YazTd ( IkivezTd) of Bisiam (d. 
A.D. 87.)), who ini rodiic:c‘d the doctrine of annihilation (innd), 
/.c, the passing away of individual c'onscionsness in the xvill of 
God. 

It is, no doubt, (.'onc'cavahle that the evolution of Srifiism 
up) to thi^ ])c)int might not have been very different even although 
j it had rc*niainiYl wholly iiiuilTccted hv influences outside of 
I fslam. But, as a mattcT (d fact, siic'h inlluencies made thern- 
selx'c's powerfully fell. Of ihc'se, ('hri>lianity, Buddhism and 
Neoplatonism are the c hief, ('hristian influenc'e had its sourc'e, 
not in the (’hunh, hut in the hermits and unorthodox sc*cts, 
c'spccdally j)cTha])s in the Syrian Euchites, who magnified the 
i duty of c:( instant prayer, abandoned tho'ir all and wandered as 
I poor brethre n. Suflism owc'd inuc'h to the* ideal ol nnworldliness 
whic h 1lie\ presc*nl(*d. (.'oiiversal ions Ixtween Moslem dcx otec's 
and ( hristiai^ ascetic s are oflen ic‘lalc*(l in Ihe ancient Sufi 
hiograpliics, and inanv Biblical tc*xts ajipcar in the form of 
savings altrihutc-d to c*min(*nt Sfitis ol c*arly times, wdiilc sayings 
a.sc'nhccl to Jc.mis as xvc-ll as (dirislian and Jewish legencls 
oc'c'iir in abundance. More tlian one SulT doctrine — that of 
1a7vahki(l may be mentioned in particular show trac'es of Ghris- 
lian teaching, 'fhe^ monastic' strain xvliich ’insinuated ilsell 
into Suflism in spite of Mahomet’s prohibition was dcrivc^d, 
parliallv at any rale, fnan (diristianity. Hctc, however, 
Buddhistic: influence may also haxa: lieeii at w'ork. Buddhism 
flouri.shc'cl in Jkdkh, Transoxiana and 'furktslan before the 
Mahcanmedan (oriquest, and in later limc*s Ikiddhist monks 
c'arried their religions piractiees and pihilosophy among the 
Moslc'ms who had scMtled in these countries. Jt looks as though 
the legend of Ihridtlm ilm Adham, a jirincc of Balkh who one 
day suddenly c'ast off his royal robes iind hc.cxiine a wandering 
Sfifl, xvcrc! based on the story of Buddha. 1 he? use of rosaries, 
the doctrine of /and, which is p^'ohably a form of Nirvana, and 
the system of “ stations ” {nuu/dmdt) on the road thereto, would 
seem to he Buddhi.stic in their origin. The third grc'at foreign 
influcnc:e c^i Suflism is the Neoplatonic philosophy. Between 
A.D. 800 and 8O0 the tide of Greek learning, then at its height, 
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streamed into* Islam from the Christian monasteries of Syria, 
from the Persian Academy of Jundrshfipur in Khuzistan, 
and from the Sabians of Ilarran in Mesopotamia. "I'he so-called 
‘‘Theoloi^y of Aristotle/' whi('h was translated into Arabic about 
A.D. 840, is full of Neoplatonic theories, and the mystical writings 
of the pseudo-Dionysius were widely known throughout westcTn 
Asia. It is not mere coincidence that the doctrine of Gnosis 
was first worked out in detail by the Egyptian Sufi, Dim ' 1 -Nun 
(d. A.D. 859), who is describ(‘d as an aijdiemist and theurgist. 
SCifiism on its theosophical side was largely a product of Alex- 
midrian speculation. 

l^y the end of tlie 3rd century the main lines of the Sufi 
mysticism were already fixed, it was now fast becoming an 
organized system, a school for saints, with rules of disci [dine and 
devotion which the no\'icc was bound to learn from his spiritual 
director, to whose guidance he submitted himself absolutely. 
Tliese direc'tors regarded themsi'lves as being in the most intimate . 
communion with Caxl, who bestowed on them miraculous gifts | 
(knrdrndt). At their head stood a mysterious personage called 1 
the(^^d^^ (Axis): on the hierarchy of saints over which he pro- | 
sided the whole order «jf the universe was believed to depend. 
During the next two hundred years (a.d. 900-1100), various , 
manuals of th(‘ory and practice were /•ompiled : the Kiluh 
al Luma by Abu Na^r al-Sarraj, the Qfd al-Qidiih by Abu jVilib ' 
al-MakkI, the Risdla of (^)ushairi, the Persian Kashf al-Malijilh : 
by *Ali ibn 'Uthman aMTiijwiri, and the famous Ihvd by Ghazrdi- 
Inasmuch as all these works are foii^ided on the same materials, 
viz., the Koran, the Traditions of the Pro{)hft and the sayings 
of well-known Sufi teachers, tlu-*y necessanlv ha\'e much in 
common, although the subject is treated by each writer from his 
own standpoint. They all expatiate on the discipline of the soul 
and describe the proc ess of purgation whii'h it must undergo 
before entering on the contemjilativi' life. The travelhr 
journeying towards God passes through a series' of ascending 
“stations ” {maqdnidt): in the oldest extant trixitisc these are 
(i) repentaiu'c, (2) abstinence, (3) renunciation, (4) poverty, 
(5) patience, (6) trust in God, (7) accjuiescence in the will of 
God. Aft(‘r the “ stations" ('omes a parallel scale of “states” 
of spiritual feeling (ahwdl), such as fear, hope, love, N:c., leading 
up to contemplation {mns hdf uniat) and intuition {yaifin). It 
only remained to provide Sullism wiMi a metaphysical basis, 
and to reconcile it with orthodox Islam. The double task was 
finally accomjdished by Gh.izrdi {q.v.). He made Islamic 
theology mystical, and since his time the revelation (kasJif) 
of the mystic has taken its place beside tradition {naql) and 
reason (aql) as a source and fundamental [irincifile of the faitli. 
Protests have been and are still raised by theologians, but Moslem 
sentiment will usually tolerate whatever is written in sufriciently 
abstruse philosophical language or spoken in manifest ecstasy. 

The SnfTs flo not form ;i sect with (h.-fiiiitf* dotuiias. JJkc tin.- 
monastic orders of Christendom, they comori-^e many shades oi 
opinion, many schools ot thought, m.iny diverg<*nL triulenries -Iroiii 
.asceticism anti (piietism to tin- wildest extravagaiic<-s e>t pantheism. 
European students of Sufiism art! apt to identify it with the j>anthe- 
istic tyiM? which prevails in I’ersia. This, although mon; interesting 
and attractive? than any other, throws the tiM.nsccndental and vision- 
ary aspects of Sfifiihiii inh.) im luc reliei. Nevertheless sf.nne account 
must be given here of the I’l.-rsiaii th(?oS(>j)liv which has f.iS(:inale<l 
the noblest minds of that siihth? rac<? ri’id has ins] tired the most 
beautiful rt?ligious ])oetry in the world. Some ot its characteristic 
features occur iti the sayings attrihuh-d to liayezid (d. a.d. ^>74), I 
whom Buddhistic ideas un4uestif>nablv influenced. He said, lor j 
example, " I am^he wine-drinker and the wine and the cup VxMrer," j 
and again, " I w’ent Irom (iod to God. until they cried from me in | 
me, ‘ O Thou I ! ’ ” The ])eculiar imagery wdiich distinguishes the 
poetry of the Persian Sufis was more tullv dev(?loped by a nativ 
of Khorasari, Abu Sa'i I ibii Abi’l-Khair (d. a.d. kj/ju) iu his mystical 
quatrains which cxines-, the relation belwc'cn God an«I the soul 
by glowing and faiit.istic allegories of earthly love, beauty and 1 
intoxication. Henceforward, the great prx'is of Persia, with few I 
exceptions, adopt this symbolic language either seriously or as a j 
convenient mask. Tlie majority are Sufis by profession or conviction. 

“ The real basis of th(?ii poetry," says A. von Kremer, " is a loftily , 
inculcated etliical sy.stem, which recognizes in purity of heart, 
charity, solf-renuiudation an<l briflling of the j)assions llu; nec»-s- 
sary conditions of eternal ha])jhm*ss. Attached to tliis we find a I 
pantheistic theory of tlie emanation of all things from Cxotl and tin ir * 


ultimate reunion with Him. Although on the surface Islam is not 
directly assailctl, it sustains many iiidin'ct attacks, ami frecimmtly 
tlie thought Hashes out, that all n'ligions and revelations are only 
the rays of a single eternal sun; that all propln ts have only delivered 
arul j>roclaimed in ilifft'rent tongues the same princijdes of eternal 
goodness and etiTiial truth which flow from llu* divdne soul of the 
world." The whole doctrine of Persian Sfifiism is expounded 
in the celebrated Matlivaivl of Jalriluddin Knmi [q.v.), but in such 
a discursive and unscientific manner that its leatliiig ])rinciples are 
not easily gra?;ped. 'I'hey may be stated bi ii lly .as feillows : — - 

God is the sole reality (al-Haci<i) and is above all nanus and 
definitions. He is not only absoluti' Being, but also absolute (iood, 
and theret^re absolute IHeauty. It is the nature of beauty to desire 
manifestation; tlie [ihenomenal universe is the result of this desire, 
according to Iht? famous Tradition in which (iod says, " I w.as a 
liidden treasure, and 1 desired to be know n, so 1 created the creatures 
ill order that T might be known." Hence tin* Sfilib, iiifliieiua'd by 
Neojflatonic theories of emanation, postulate a number of inter- 
mediatt* worlds or d(‘sceiiding planes of existence, from the jirimal 
lntellig»‘iic«' and the [)rimal Soul, through which " the Truth " 
{al-Hchjq) diffuses itself. As things can bi? known only tliroiigh 
their opposites, Ik'ing can only bt? known through Not being, 
wherein as in a mirror Bi*ing is reflected ; and this reflection is 
the plienoiiu'ual universi*, which accordinglv has no more reality 
th.an a shadow cast by the sun. Its c( ntral point is Man, 
the microcosm, who refli'cts in himself all the Divine attribnt(?s. 
lilackencd on one side with the darkness of Not being, he 
bears within him a spark of pure Being, 'flu? human soul 
belongs to the sjdritiinl world aiul is c\cv seeking to b(* 
re unite'd to its source. Such union is hindercfl by the bodily 
Henses, but though not ]!(‘rmaiu*ntly attainaf'le until death, it can 
be i*njoy<‘<l at turn's in tlu? state called (*cstas\ (/la/), wht*n the veil of 
s<*nsnal j«*rception is ri'ut asunder and fht? ?m)uI is merged in God. 
'Phis cannot be u.chi(?vefl without d(*stroying llu; illusion of self, and 
self-aiimiiil ition is wrought by nu'ans of that divine love, to which 
human love is merely a bte])ping-slone. The true lover leels himsell 
out* witli God, the onlv ri'al being and ,ag(‘nt in the iiiiiv(*rs('; he is 
alK)V'(; iill law, sinc.i* W’hatever he doi*s proceeds directly from God, 
just: as a flute ])r()duc(*s harmonies or discords al tlu* will of the 
musii'iaa; he is inditterenl to outward fornv-. and nti*.b, jirelerniig 
a siiict'ie idolat<*r to an orthodox hyi)ociite and deeming the ways to 
God as iii.uiy in number as the souls of men. Suth in outline is 
the Sail theosophy as it appi'ars in I’crsian ;i.nd I'lirkish p()i*try. Its 
]H*rilous rons<*(pien( es art* plain. It tends to abolish the distinction 
betwt*eii gof)d and evil - the latter is nothing Init an aspect 
ot Not-being and has no real i xisti'iice — and it leads to the di'itica- 
tioii of the liitro])haut wluj can sji.y, like Iliis.iin b. Maiisur al-Halirij, 
'T am ttie 'Priith." Suli Iraternilit's, liv’iiig in a con\x*nt iiiid(*r the 
dir(*cti(^n of a slu ikli, b(*(.ani(‘ widely sj)r(*ad helore a.d. 1100 and gave 
tise to Dervish onh'rs, most of which indiilgi* in tlu* practice of 
exciting ecstasy by music, dancing, drugs and various kiiuis of 
hyiuiolic sugge?dion (see Dekvimi). 

BiULioriRAi’ii v. — Tholuck, Sufi us sivc thcosof^h ia I'crsantm pan- 
thcistica (Berlin, J iS2t); J llitthnisunnnlum^ aus dey niori^Lulandi^chev 
Mystik (Ik'rlin, 1S25) f E. JI. Palmer, Oriental Mysticism (Cambridge. 
1S07); Von Kremer. (icsrliichte dcr licrrschendcn Idem dcs Is/ams 
(fuapzig, 180S); <h)kl/ilu*i, " Matt'rialien ziir Entvvickelungsgeschichte 
des Sulismus " in ]V. Z.K.M. xiii. 35 sqq.; ‘‘ Dii* Ib'iligeiiveri hnmg 
im Islam" in Muhammed anise he Stud ten, ii. 277 sqq. (Halle, 1890); 

I “The Influence of Biiddliism on Islam" in J.h'.A.S. (190.9, 123 
I sqt]., and Vorlesuncirn nhrr den 7 s/fl;n, i 39 .stjq. (Heidelberg, i<jio) ; 
E. H. \Vhinfiel<k the (lUlshan-i-Rai: of JVlahmutl Shabistari, cditetl 
with translation and iioti's (Lundem, 18S0), ixnd Ahidyed Translation 
I of the. Masnavi (I.ondon, 1808); K. G. Brovviu*, A Year amongst 
the JTrsians (Loiifloii, 1809 i Mer\, Idecn und Orundlniien etner 
allgemeincn Geschichte dcr Mystth (Heidelberg, 1893); H. Ethe, “ Die 
myslisclie und ilidaktisclu; l*oesii; " in Geiger and Kuhn's Grundriss 
dcr iranischen Phi^ifloidc /\\. -271 S(iq. (Str.assbnrg, 1890 loop; Gibb, 
History of Ottoman J\)etr\\ especially i. 33 sqq. (London, 1900-1907); 
D. B. Macdonald, “ P'.molional Ueligion in Islam," in J.R.A.S. 
(1901-1902); Development of Muslim Theology (New York, 1903), 
and The Religious Attitude, and Life in Islam (('hirago, T9<->9) ; K. A. 
Nicholsc^n, Selected Poems from the Divdni Shamsi Tabriz (Cam- 
bridge, 1898), " Enquiry concerning tlie Origin and Dev(*lopment 
of Sullism" in J.R.A.S, (iq^jo), 303 vS(jt|., and Iranslation of the 
hashf aTMahjub (Louilon, 1910); Sheikh Muhammad Iqbal, I'hc 
Development of Metaphysics in fh'rsia (London, 1908). (K. A. N.) 

SUGAR, in (:n(*mi.stry, the generic name for a certain series 
of carhohyclrates, i.e, siibstaiK'es of the gen(*ral formula C„(H.p),,,. 
Eormcrly the name was given to compounds having a sweet 
taste, e,g. sugar of lead, but it i.s now restricted to certain oxy- 
aldehyd<*.s and oxy-kctoncs, wdiich occ ur in the vegetable and 
animal kingdoms (dther free or in combination as ghu'osides 
(q.v.) and to artificial preparations of similar chemical structure. 
Cane sugar has been known for mtiny centuries; milk sugar was 
obtained by Eabrizio Bartoletti in 1615; and in the middle of 
tiie i8lh century Marggraf found that Hie sugars yielded by the 
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boet, carrot and otlicr roots were identical with cane sugar. 
The sugars obtained from honey were investigated by Lowitz 
and l^roust, and the latter decided on three species : (i) cane 
sugar, (2) grape sugar, and (3) fruit sugar; the first has the 
formula the others This list has been con- 

si(l(Tably deveioped by the discovery of natural as well as of 
synthetic sugars. 

It is con vtMi lent to divide the sugars into two main groups: 
monos iccliaroses (foimt;rly glucos(»s) and disaccharoses (formerly 
sac<_ li-iro-.es). the first term includes simple sugars containing 
two to nine aioms of carbon, which arc known scveralh’i* as bioses, 
trioscs, tetrose^, pentoses, hexoses, whilst those of the second 

v.ioiip liave the formula f'l JW-hi are characterized by yielding 

two m mos.icr luirose moleeiiles on hydrolysis. In addition Iri- 
sacrh.iro^c-i arr known of the formula these on hydrolysis 

yield one mol(‘ ulc of a monosaccharose and one •( a disaccharose, 
or three of a monosaccharose. It is lound also that some mono- 
sacrliaroses behave as aldehydes whilst others contain a keto group; 
tho-.(! having the first ch.iracter are called ai Joses, and the others 
/ietosrs. All sugars are colouiless solids or syrups, which char on 
strong heating; they arc .soluble in water, forming sweet solutions, 
but difficultly soluble in alcohol. Tlioir solutions are optically 
active, i.e. they rotate the plane of polarized light ; the amount of 
the rotation l)cing dependent upon the concentration, temjieratnre, 
and. in some lases, on the age ot the solution (cf. (irucosii). 'i he 
rotation serves for the estimation of sugar solutions (saccJiarimetry). 
'I'liey are neutral to litmus and do not combine with dilute acids 
or bases; strong bases, such as lime and baryta, yield saccharates. 
whil'-t, under certain coiulitions. acids and acid anhydri<U*s mav 
viehl esters. Sugars are also liable to fermentation.^ Our knowledge 
of the chemical structurti of tlio moiiosaccliaroses may bt; regarded 
as dating Irom 1880, when Zincke siispccti'd some to Ixi ketone 
alcohols, for it was known that glucose and Inictose. for example, 
yielded pent a acetates, and on r(?duction gave hoxahydric alcohols, 
uhicli, when n\lucod by hydriodic aciil. jg.ive normal and secondary 
Inwyliodide. The facts suggested that the six carbon atoms 
forinc.'d a chain, and that a hydroxy group was attached to livt; 
of tliem, for it is very rare tor two hydrcjxy groups to be attached 
to the same carbon atom. Tlic nuuaining oxygen atom is aldehydic 
or ketonic, lor the sugars combine witli hyilrocyaiiic acid, hydroxy- 
1. inline and ptieiiylhydrazino. The correctness ot this \iew was 
settliHl bv Kiliaiii in 1883. Ho prepansl the cyanhydrins of glucosi* 
and liuctose, hydrolysed tlu'in to the corresponding oxy acids, 
from which the hyc.hoxy groups were split out by n'diictioii ; it 
was louiul that glucose yielded normal lieptylic acid and Inu.tose 
methylbulylacidic ai:id; hence glucose is an akleliyde alcohol, 
('1 l.^(J]l(Ci I 0H)4('I lO. whilst tructosc is a ketone alcohol 
C'l I.T)1T(CI1’01 1)., ('O f' 11.^011.“ Kiliani al.so showed that arabmose, 
( -,H|/),,, n sugar foiiinl in cherry gum. was an a hi open to.se, and thus 
indicated an extension ot the ulea ot a “ sugar. 

H(*foie proceeding to the actual synthesis of the sugars, it is 
advisable to discuss their decoiiipositioi\s aiul^ransloi luations. 

I. CyanhyJnns.- -'Iha cvanliydrins on hydrolysis give mono- 
carboxylic acids, which yield lactones; these compounds wIhmi 
ri'diici^ci l»y sodium amalgam in siiltihuric acid solution yield a sugar 
containing one more carbon atom, 'fliis permits the lomiation 
of a higluT from a lower sugar (K. Tischer) 
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1 .actone 

— > Hexose. 

2. OAioies. 

'rhe oximes 

permit 

the reverse » 

change, i.e. the 


passage from a higher to a lower sugar. Wolil forms the oxime 
aiul converts it into an acetylated nitrile by means ot acetic anhydride 
and sodium acetate; aminoniacal silver nitrate solution removes 
hytlrocyanic acid and th(^ resulting acetate is hy»lrolysed V>y acting 
with jimmonia to lorm an amide, which is linally decomposed with 
sulphuric acid. 
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Ruff effects the same change by oxidizing the sugar to the oxy-acid, 


and then further oxidizing this with Fenton's reagent, i.e. hydrogen 
peroxide and a trace of a ferrous salt : 

CVIft 04 (CH- 0 H) CHO -> C4Hp4(CH OH)-C02ll -> C\HP4 CHO 
Ilexose Acid — > Pentose. 

3. Phenylhydrazinc Derivatives . — Fischer found that if one mole- 
cule of phenylhydrazinc acted upon one nudecule of an aldose or 
ketose a hydrazonc ricsulted which in most cases w’as ver^' soluble 
in water, but if three molecules of tlic hydrazine rivicted (one ol 
which is rcdiiceil to ammonia and aniline) insoluble crystalline 
substances resulted, termed osazoncs, which readily characterized 
the .sugar from which it ^tas obtained. 
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On warming the o.sazone with liydrochloric acid 

[ the phenylhydra- 

zinc residues are removi'd and an osove results, 

which on reduction 

with zinc and acetic acid gives a ketose. 
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A ketose may also bi* oldained by reducing the osiizono with zinc 
and acetic to an osaynine, whifh with nitrous aciil gives the ketose ; 


K R 

t':X NIiPh. -> , CO 

ClhNXHPh. CH.^jNlh 

Usazone ^ Osamine 


R 

-> CO 

ClljOH. 
-.5. Ketose. 


3'hcse reactions permit the transformation of an aldose into a 
Ketose; th<‘ reverse change can only be brought about by lediiciug 
till* ketose to an alcohol, and oxidizing this i om]n>und to an aldidiyde. 
It is s(‘en tliat aldoses and ketoses wliicli differ st(Tt*oclieini('alJy 
in only the two final ca> bon atoms must yield the sami; (^s.izone; 
and since i/-iuannose, i/-glucose. and i/-fructoso ilo form the same 
osiizone (r/-glucosazone) diilereiu'es (*ither structural or stereochemical 
must be jdaced in the two final carbon atoms.-* 

It m.iy here be noticed tliat in the sugars there are asymimdrit' 
rarl)on atoms, and conscsjuently optical i.somers are to be ex))ecttMl. 
Thus glucose, lontaining four such atoms, can exist in l(» forms; 
and the realization of many of th(‘se isoim-rs by R. Idscher may bi; 
regarded as c>ne of tlie most brilliant achie\ emeiits in inodern chem- 
istry. The general jiiiiK'jples of stereocheniistry being discussed 
in Stereojsomeiism ((/.v.). we jiroceed to the synthesis of glucose 
and fructose and then to tlic derivation of their cniihgnrations. 

In i8t>i I^utlerow obtained a sugar-like substance, methyli’iiitan, 
l>y digesting t rioxymethylene, the solid polymer of lormalflehyde, 
with lime. The work was repeated by O. Loew. who prc])ared in 
1885 a sw'cct, uiitermentable syrup, wdiich he named formo.se, 
and. later, by using ziiag'n(‘sia instead ol lime, he obtained 
the fermentable inetho.se. h'i.schor showed that methose was 
identical with the o-acrose ol.)t allied by liiinseh and I'afel in 1887 
by decoinposii^ acrolein dibromide with baryta, and sub.sequeiitly 
prepared by oxidizing glycerin with bromine in alkaline solution, 
and treating tlie product witli dilute alkali at (dyceriii ap])ears 

to yield, on mild oxidation, an aldehyde, CH.X)H * CH(OH) 'CHO, 
and a ketone, t:H./)H ’ CO • ClipH, and these condense as .shown 
in the ecination : 

Cll.OH riltOH) CHO i CH.OH CO CTCOH 

CH.pH CHfOlI) -CirfoH) (TKOH) -CO •CH./)H | H.O. 
The osazone pre])ared from a-arrose resinnlded most closely the 
gliicosazone yielded bv glucose, mannose, and fructo.se. but it was 
optically inactive; also the ketose which it gave after treatment 
with hydrochloric acid and reduction of the osone W'as like ordinary 
fructose except that it. was inactive. It was sun#is(*d that a-acrose 
was a mixture of dextro and laevo fructose, a^ sii])position 
which was jiroved correct by an indirect method. The starting 
point W'as ordinary (</) mannite (mannitol), C,.HiP«- ^ naturally occur- 
ring hcxahydric alcohol, which only differed from a-acritol, the 
alcohol obtained by reducing a-acrose. with regard to optical activity. 
Mannite on oxidation yields an aldose, mannose, whicli 


^ See h'r.RMKNTATiON ; and for the relation of this property to 
struct uie see SxiiKr.oi.soMEKisM. 

“ These formulae, however, •reiiuire modification in accordance 
wdth tlic views of Lowry and E. F. Armstrong, which postulate a 
7 oxidic structure (see Glucosk). This, however, does not disturb 
till- tenor of the follow ing arguments. 


•* To distinguish the isomerides of opposite optical activity, it is 
usual to iJrelix the letters J- and l)ut these are used only to indicate 
the genetic relationship, and not the character of the optical activity ; 
ordinary fructose, for example, being represented as i/-fructo.sc— 
although exercises a laevorotalory power — because it is derived 
from </-glucose. 
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on further oxiefation a mannonic acid, ;(OH).^ * CO.Jl ; tliis 

acid rendilv yi(‘l<N a lactone. Also Kiliani foiiiul that the lactone 
derived ironi the evanhydrin ol natural arabinoso (laevo) was 
identical with the previous lactone except that its rotation was 
CfiiKil aiul opp(»^’ite. On inixin.ij the edactones and r(‘«luciny 
(</ f /)-inannitol was obtaiin'd, identical with a acritol. separation 
of o-acro.so was made by acting with beer yeast, which dt'stroyetl 
the ordinary fructose and left /-friictoso which was isolated as its 
osazone. Also {d j /) mannonic acid can be split into the d ami / 
acids bv fractional crystallization of the strychnine or brucine salts. 
The acid yields, on appropriate treatmi'iit. i^-m uinose and f/ mannite. 
.Sondarly tlie / acid yieMs the Iae\’o derivatives. 

The next step was to pre}).ire i^lucose. 1 liis w.is ellecteil in- 
directly. The identity of llie tormnl.u* and osji/oiu's ol r/-mannoso 
and (/-.i^lucose showed that the stereochemical dittereiices were 
dtiiateii at the carbon atom adjacent to tlie aldeliyde .ipoup. 
Fi.scht'r a’pplied a met hod indicated by i'a-tcur in convcrtiii.e; dexiif) 
into laevo-tartanc aci.l; lie found that both f/-mannoinV ami 
</-ahic(Jiiic acids (the latter is \ lel ed by ,i.;lncose on oxidation) weie 
mntii.illv (.onvi'rtibli* l)y lieatin.; with (|uimdine umU‘r pn*ssnie at 
1^0 . It was th'-n fi>iiTi 1 that on nsbiciiea the l.u-tonc of tlu‘ at id 
obtained troiu f/-m. muonic acid, ordiii.irv ylucose rt'sulted. 

I'i.scliei ’s a-acio-'.‘ theretoie led to the synthesis of the tlextro 
ami laevo torms ol ni.iiiiui.sc, L;lnct)sc aiul fructose; ami the.se 
sub.staiue^ ha\c“ been connccteil synthelically with many other 
sue.irs bv means of his cvanhyilrin ])rocess, 1 adin;.'. to Injrhrr 
sugars, and Wohl and Knit’s i^rocesses. lea<liny to lower suears. 
C’«-i l.iin of t liesc relatioii.s are here Mimmariz^'d (the slartin.c aib.st.uice 
is ill it di. ■-) ; - 

/-('duio-.e \~ii) iliniosc /-manno.->e — > /-m;'iniohej)to‘ e ; 

i;hict»noii()>e e— a-.r;lnco-()ctose a-r^lncolu'ptose <— tl esc —> 

/lulncoheptosc — > ^-L'.lueO'Octose ; 

— i- t/-inannolu‘pfose — > nufniKi-octose — >-* maiinonoiio.sc ; 
d-c'/me c — > d aral)inose — >■ d erytluo'^e. 
l-^/i(Cosr — > /; aralnnose — /-erythiose. 


subdivision <>f the monosaccliaroses. Iht' readti is ndeiied K 
Glvcosk ami Krih rosK for an account ol tlie.se substami's. Tlu 
next important aldose is manno.se. </-M.iiim>se, i'n.st ])re])ared 1)\ 
oxidizing t/'inannile, fcuiml in plants and niiUina-asli [I'yiixnut'^ 
ornus), was obtained by I'olltnis and C'.ans on hydrolysing cellnlos, 
and by Keis from seininiiie (reserve cellulose), loiiiid in certain 
plant Wtls, vegetable ivory. /-Mannose is obtained from 
/ maiiiionie acid. (Mher lt>rms are: d- and / gult)se. orepared from 
the laetones of tlu- correspomhn.g gnlonio .'citls, which are obtained 
from r/- ami /-gluco.se by oxidation and inversion; and / idosc, 
obtained by inverting with ]iyn(!ine d- .md /-gulonic acids, arul 
reilncing the re.sulting idionic acids; d- and /- galactose, the tiisi 
being olitained by hydrolysing mill; su.g.ir with dilute sulphuric 
acid, and the second by iermenting imu live galm to.se (trom llic 
reduction of tlu- lactone of i/, / galcA tonic, acid) with yeast; and 
d- ami /-talosii obtaiiu'd by iiu eiTiiig the galai tonic ;u.ids liy ])yri(liiu‘ 
into d and /-taluiiic acids ami reduction. < )f tJie ketosi s, we notice 
J sorbost', ioiimi in tlu- bi-rries of mount. lin-ash, and r/- tagatosc, 
obtained l)y J.obiy do Jlrnyii ami van I'.keiv leiii on treatin.g galacto.sc 
with dilute alkalis, t.ilose ami /-sorbo.se b< ing formed at the same 
limt-. The higlu r su.g.irs cull lor no -.pecial iiolict-, 

Co}7f^uritfioti of the Hrxiddoscs.^ The plu ie projection of molecular 
structures wliicli ilitier sh-rt'ocheniically is discussed iimler S i krt-.c.) 
isc»meri.sm; in this place it sullicis to .say that, since the terminal 
groups ol Uie hexaidose molecule are diftei. nt and Jour asyminetiic 
carbon abuns are jiresi-nt, sixteen liexakh'-i s are jiossible; and tor 
the ht-xahvdrio alc.oh«>]s whicli llu-y yield on reduction, and the 
tetrahvdric dicarboxylic acids which tluy give i>n oxiilalion, onlv 
ten loVms ar(‘ j>«-)ssii )le. I'liijiloying the iu)t.a..lion in which tlu; 
molecuh- is represented vertically with the aklehyde group at the 
bottom, and calling a carbon a.t.om 1 or — m'cordiiig a.s the hydrogin 
atom is to the lelt or right, tlu- possible coniigurations are shown ui 
the diagram, d'lu- grouping ol tlie forms to lo with ii to Ki is 
(! t‘signed to show' that the jiairs 5, 11 tor i\.amj)le become identical 
when the ti-rniinal groigis an- the same. 


Their number is further iiUTi-.i-'Cil by spatial inverMon of tlu- d.icaili- 
o.wlic acid-* formed on oxi<l«itioji. Idlowed l.y reduction; lor 
example . </- and /-glucose yii'ld <f and /-giilo-s' ; and a.lso by Lolny de 
ih uvn ami Van Ekeiisti-ni ’s diseuceiy tli.it he.\o"'i‘s are transfornu*<l 
into mixtures of their i.soiners wlu-n treated with alk.ilis, alkalim* 
earths, lead oxide, iVc. 

^ M 0 n < ) sa cchdioH'i^. 

Tiiof^c . — The only po.s.sihle ]>iose is glvcollic aklthyile, CT IO (T 1 . 
obtained impure by Kischer fiom bromai el aldehyde and baryt.i 
water, and crystalline by b'eiitun l)y lulling dihydro.wnuiieic 
acid with wati-r to oi* . It polymerizi-s to a teiio^e under the action 
of sodium hydroxide. 

Triases. — The Irioses are the aldehyde and ketmie mentiemed 
above as oxi'lation products ot glyteriii. (dyii-iie aldehyde;. 
CII ./')11 • CH(OII) • cut), ^^as olilaim-d pure by \\'ohlon oxiili/ing 
acrolein acetal, I'll., - C! I ((.)(.' ,I I ,).,, and livdrolysing. Althougli 
containing an a.symmetric carbon atom it luis not been ri-soha-d. 
The ketone, dihvdrowMcetone. (T I..OI 1 • CO * ( 1 1 ./)l I , was obtained 
by I’lloty by comleiising foriinildehyile with nitroim-thane, ri-ducing 
to a liydroxvlamino comjiouiid, whicli is oxidized to the oxime (»f 
dihydrowacitloiie ; t Iw- feloiie is liberated by oxidation with liromine 
-,\'ater : 

3ll*Cno f CU.NC (CJ I, ()H)..C -.NO., -> {(. 1 I,()H)..C-M 1 Clr 

-> ^ d-Tl./dTU (). 

The ketone is also olit lim-d when Uertrand’s .siirhnsr })aLtry;uin ai i • 
on glvc'-rol; this nu-diiim .'dso acts on other alcohol to yield ketoses; 
for e.x;iinj)le : erythrite gives ery thriilose, aru.bite ar.’.bmnli jse, imuim- 
tol, frill tose, ^r,. 

J'etrosrs . — Four active tetroses arc- possible, and three have l»ien 
obtained by Kiitf and W'ohl from tic- pentoses, d liii-i ^^■l>hl jui 
pared /-thri’(>-;e fioin / xvl<.)se and / erx’lhiosi- Iroin /-aral)im»‘-e, and 
Kuff obtained and / erx throse trom d- and /- arabouic acids, the 
oxidation pro 1 nets of r/- and /- arabino-.es. In ])i re in.'icliNe ton, 
result on the jiolynieriz ition of glycollic u.Uli Ir- de and ;d .0 on tli<- 
oxid.'iti'Ui ol erythrite, a tetrahyi.liic alcohol tound in somi- lichen-., 
c/d'rythrulose i-, a ki-tose of this series. 

y^cn/ouo’. — I'-ight stereoisomeric jjentaldoses aia- j-ossible, and six 
a.r(- known ; d^ and /-ara.bino-.e, d- and /-xyk)se, /-ribose, aa-.d 
^/ lyxc..<. Se 1 i' il)ler discova re 1 /-arabinose in ib(.o, and reg.^rded iL 
as .1 glue in iSSy Kili.ini i^roved it to be a jieiitose. i/- Anibim •-e 
is obtuned Irom (/-glucose by Wold’s method, /-Xylo'-^e w-as di 
ci:)\'en: 1 by Koch in ihtSb; its eiiautioTm»r])li is ^irejiared fimn 
(Z-giilost! by W'olil’s iriethod. / Kibo^- and (/ lyxo.se are 2>repared l)y 
inversion trom /-,i,r.d)inose and / xylose; the l.i.lter lias also been 
obtairuMl trom ^/-gujactose. We may notice that the pentosi-s differ 
from other sugars by yu Iding fnrfnrol w hen boiled with hydrochloric 
acid. Khamno .e or isodnlcitc, a comjionent oi certain glncosidi-s, 
iiicose, found coruliined in scaw’ceds and chinov'ose, jiresent as its 
ethyl ( sb r, chiiiovite, in v-arielies of qnina-hark, arc methyl pentoses. 
/-Arabiuulose obtained trom arabitc and Bertrand's sorhiiwi 
hiicteyiiOH i.s ;i ketose. • 

Ilcxo^es. --'The hexoses may be regarded as tlu- most imjxjrtant 
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Wc can now pnxu-e.d to tin- derivaLioii of the stnudure of glucose. 
Since both (/-plncose .'-.ml d- giilosc yield tlie .sa.nie active ((/) saccharic 
acid on o:.id;'„iion, the coiitiguialioii of this ami the cones] loiuliiig 
/-acid must be sought from among those miiidiered 5-T0 in the abov'e 
table. Nos. 7 paul 8 c.an be ;i,t once rnlt-d out, how-ever, as acids 
so constituted w’oiild be oplic.'.lly inactiva- ami the s.iccharic acids 
are activ e. If thc^ coniigiir.-.l ion ol (Asa.i'cliai ic acid vm-m- given by 
( ithcT 6 or 10, bearing in mind the relation ol mannose to glucose, 
il would tlu n be necessary to re]uesent (/-mannosaaa hai ic acid 
by c-itlier 7 or 8 — as the iorms (> and 10 pass into 7 mid 8 on chaiigiug 
the sign of a t* nidii:.! ]a’ou]); liiit this cannot b»‘ done as iiiannosao 
clciric r.i id is (*pl.usi.lly ;xti\’e. Kos. o and 10 must, in (',oiise(|uencc, 
also be ruled out. No. 5, therefore, rej>resenls the coiiligiiration 
of one of the .saccliaric acids, and No. q tha.t of tlie isorneride ol 
t-ipiad o])pfa;ite rot '.iory power. As ihere is no means ol distingiii.'-h- 
ing bet\v(-en the comiipiration of a ilevlm- and laev o-moditicatioii, 
an arbitrary assuin]»tion innst be made. No. 5 may theretoro he 
assigin* 1 to the ,/- ,1,11. 1 No 0 to the /-acid. It tluii follows that 
z/-maniiose is jej •resented by No. j , and /-mannose ])\- No. 4, as man 
nose is producid by reversing the .sign (•{ the asymmetric .system 
ai'joi.'ing tlie terminal Tt )J 1 grouji. 

1 1 rein.-.nis to ilisliiiguish bi tween 3 and i r , 9 ami 1 3 as representing 
glucose .and gulose. To settle tliis ]K»iut it is lu-cessary to consiiUr 
th(; coiifignraf ion of the isomeric pentoses -arabinose a.nd xylose- 
irom v\hicii they may be |)re[>an'd. A.rabinose lieiiig convi-rtiblc 
into /-glucose i'Uid xylose into / gulose, the ;dl.ernati\'e formulae to bs 
con.si(len-d are ^ 

(■iT..(OH) — - i- con 

CH..( 01 i) -i- ; I ■ COH. 

^ The following account is mainly from If. Id Armstrong’s article 
Chemistry in the loth edition of this Encyclopaedia; llie rt‘i)resenta- 
tioii dilters from tin; projection of Me)^*!' and Jacobsen, 
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II ih<' iisvini nitric systnu adjoining the COH group, which is tluit 
introduced in ^ynthcsi/ing the hexosofroin the pentose, bceliminnted, 
tlu' formidac ril •HsjK)sal hn* the two pentoses arc 

COTI 

cn;.((.)]i) coji. 

\\ lu ii such coni])ounds arc converted into corresponding dibasic 
acids, 1 tlie luiniber of asymmetric carbon 

atoms beoojnes reduced from three to two, as the central carbon 
atom js tlu n no longer associattsl with four, but with only three j 
dillereiit lu.diiiles. Ibiice it lollows tlic.t tlic “ ()])tical " formulae 
of llie ; 'ids (1* rivi'd from two junto, ses luuiiig the conlignration 
gi\ en abo\ e Avill be • 

CO.,]! - 0 - COJI 
CCUf -f (I - COJI, 

and tint consecpiently only one r»f the Jicids will be optically active. 1 
As a ei.'Ater of ' a t, only ara.binose gives ;mi ..stive p^-odiict on oxide.- j 
iicii; it i . tie ; •i(»ro to b(5 supj^ose.l that anihiiiose is the — — — 
comjiouud, and e()Tisef|uentlv 

CIIJOII) : C'OIf --/-ghicoso 

CII.JOH) ■!- -COJI =-^/giilose. 

\\ h<‘n xvlosc i^ combined with hydrocyanic acid and the cyanide 
is liv'lroJ'. '^etl , togeilicr willi /-giilonic acid, a second isomeric aci<l, 
/-idoiiie. acid, is j.ro'luced, whicli on rediudion yieMs the hexaldost; 
/-idos( , \\ hell / gulonic acid is heated w ilh pyridim*, it is converted 

into / i 'oMic C'.id, joid vice \’ersa ; an<l ('Cgidonic acid may in a 
similar j i -.'im r be con\<.rte(l into (/-idonio acid, frrun which it is 
j)Os‘-iMe to ])r«]i.':.re d i<!ose. It follows from tlie manner in wliiJi 
/-idoic is jirodiiced that its conlignration is CILfOlI) j- — -j-CtdH. 

'I'he ri infilling .'ildohevoses discover» <l ])y Fist her jo'e derivecl 
from tZ I' -hn'-l ' *s(> from milK-sitgar. When tecitlized this e.ldoliexo.se 
is iirst c<'n\ ericd iut(i the moiu)basic g.,l.'cionic acid, and then into 
dibasic jniieu acid; the latter is ojitic.ri.llv iiiaidise, so that its 
(,()nligura1ioii must be ojit' of those gictii in the sixth ;uid seventh 


; o])aqiie and crystalline. W’hcn heated to about 2ho'' it ^^iebbs a 
j brown amorphous subst.aiice, named caramel, used in colouring 
licjiiors, Ac. Concentrated sulphuric acid gives a black c.ibon- 
j aceous m.'iss; boiling nitric acid oxidizes it to r/- .saccharic, liitaric 
I an<l oxalic acids; and when heatotl to i(.o“ with acetic aiihydridt' 
an octa-;ieetyl ester is produced. Like glucose it gives sacch.Liatc.s 
with lime, baiyta ami strontui. 

Milk .sugar, lactose, lactobiose, C,oIl.jO,,. found in tin* milk oi 
mamnuils, in the amniotic licjiiid of cows, and as a pathological 
secretion, is juejmied by evaporating whey and purilyin.g the 
sugar which s(‘paratc*s by crystalli/ation. It forms hard while 
ihomliic jiri-ms (with IILO), wliich become anhydrous at i.p)'" 
and melt with decomposition at It reduces amnioiiiatul 

silver Solutions in the coM, and alkaline copjier ‘solutions on lrf>iling. 
Its a<|ueous solution has ;i leant swcud taste, and is dextro rotatory, 
the rot.ition ol a Iri'sh solution lu'ing about twice that of an old cnie. 
It is dillieubly leriiieiitecl by yee.sl, but read.ily by the lactic .acid 
bnrilhis. It is oxidizeil by nitric at id to f/-saccharic and mucic 
acids; ami acidic anhydridi* gives an ocla acetate. 

Maltose, malt sugar, maltobiose. Cjoll-J-),,. is formed, to.getlu. 
with dextrine, by the .ai. tioii of malt iliasl.ise on starch, ami as ai 
intermediate jn-odm. t in tlu^ del om posit icm ot starch by sulpliurii 
acid, and of glv(.o‘t<*u by fiMiuents. It torms hard crystalline 
crusts (with I HJJ) made uj) ot hard wdiitc needles. 

Less iiiijiort.int disaci h;i roses are: 'Irelialose or iiivcose, 
L.O, toiiml in \'.iii()us fungi, r .g. /h'/c/a.s ri/nhs, in the 
Oriental Tychnla and in ergot ot rye ; imdiliiose, lonued, 

with fructose, on liyilrol^’sing the trisaccharo.se iiuhtose (or rallinose), 
(.',,,1 r....O„; ‘,ILO, which ^ OKurs in Aiistr.ili.in inunna and in tli*' 
mol.xsses of sugar m.inulai t lire ; touranose, (', .11 . tormed witli 
iZ-glucoso and g.ikicto-'C on hvdn.)lysing aiiolliei tnsatcharose, 
melizitosc. d 1 ,A>i,i'2l 1 (. ), which olcuis in I'ums ln)ix and i, i 
j Feisian maiin.a; and agavosr, fouiul the talks oi 

j amci icami. [\.) 


lolumns 1*1 the table. (Dn red.urtion it yields an in.i.ctive mixture 
ol gulactoiiic acids, soim* molecmles being attacki d at one emi, ;ls 
it were, and a.n tqiial number ol otliers at the other. (Jn reiluciiig 
the lactone j)r<‘'j)a,red from the imicti\ e acid an inactive galactose i.i 
obt. lined from which /-g.dfictose may be sipar.Jed by fiTiiieiitatioii. 
J^iistlNg will'll (I galactoiiic- ;».i id is lieated witll j)\ ii'Une, it is con- 
\'i ited into taloiiic acid, whuli is reducible to iujose, an isomeiido 
beai in.g to g.’ul iclose tlie same n l ition Ih it mannose bears to 

glu(.osi‘. It c.tii be show n th.it i/ gal.ictose is (. I L((_)l 1) 1 ] ‘Ct)!!, 

and hcncc d t ilose i;j (.' 11 .^( 011 ) 1- - H — b C(.)H. 

'The I'oiiligurations of tlie penta ami tetra-aldoses li,i\e been 
iktei mined b>’ similar arguments; and those of the keto.ses can be 
deduced from the aldoses. 

Idisarrharoses. 

The dis.'icch.aroses have the loniiula and jiro clMiacti-r- 

i/ed bv yii'ldm.g under suitable eomlitions two molecules of ahexose : 
('i.'l l -^hi : 1 ^ ‘h V,- ^ hexoses .so obtained 

are not nece vciril}’ idrntical : thus cane sug.ir \ ields i/-glucose .iml 
r/ fnic.toM* (invi-rt sugar); milk sugar and inflibiose give <-/ gluco->e 
and i'/ g.il LClose, whilst niiiltosc yields only glucose. Chemically 
they Jijjjiear to bi* etlier anliydiides f)f the hexoses, the union being 
ellect'-d by the aldehyde or alcohol groiijis, and in coiisecjneiice i 
the\’ are ivl'ite, I to the etliers ot glucose and oilier hexos<.'s, i.c. to | 
the alk\l .ghicnsiflrs. Cam' sug.ir lias no leducing J)o\\er ami does 
not torm .m hvdr.'i/one or o.s:i,/.oiie; tlie other varieties, how'ever, 
rebu.e F«hling’s solution and torm liydiazones and osa/.ones, 
bell iviiig as r-Moses, /.r. as containing the grouji •Cii(( >fl)'Cll( ). 
I’ll'* rel itii.m of the disa' cli.irosi s to the a- iiTid ^-giuiosides w.is 
est iblished by IC F. Armstrong ( Jouvn. Chew, ^oc., ^5,1303). 

^^'ho show-' 1 til it cane siig ir and iu.lIIosi- w( re a ghicosides, .'iii l 
i.iirim*se an a glacosidr ot imlibif^sc. d lnse end otlur c.onsidere..- 
1 ions h i\'e lf<l to the ])i()j)os;il ot eai rdkvh'U c'\i h* lorinul.i lor ghic^ise, 
lirst j)roj).)si-d by 'I'olh ns ; this view, w liich lias be«*n lu.iinly tlevelojied 
!*>’ Armstrong .and l-'ischer h.as attained g<-m ral acccjJ.iiice (see 
(oLrrc)Si'; and (dLia_'( )si oi:). Fiscdier has j)ro]K»sed toniiul.ie li>r 
the imoorliat dis.Ka'h.Lio-.es, .'ind in coii|uncti' *11 with Armstroii.g 
dr', i f ] nieihod for d( tennining h«)W' the molccnle was lunlt u]», 
bv tormiug tlie osnne ol the .sugar and hy''.ri>lysing, \\li< leiipon 
tlie h« xo-.oue obtaim d imlice.ti-s the aldose j».art tiie moIecuK-. 
J.:icto,f is thus found to be glucosiflo-g.ilictose jiiui iin libio.se a 
gal ictoJdo glncose, 

Se\siMl disaccharoses h.'i\^; Ikx'U synthesized. 15 y acting with 
hydrocldoric u.cid on glucose Jdsclier obt lin*'*! is iine.ltose, a di- 
sicchiirosi- very similar to mallos<‘ but ditlering in being aiiiorjdioiis 
and nniermeiitable by yeast. Also .Marclilew ski (in ibqy) byiitho 
sizi'il c.me sugar Iroin j)oUissiiim lructo;-..ile and acetochl</ro- 
gluidso; rind alter Fischer discovered that acetochlorohexoses 
remhlv' n sult.ed troin the interaction of the hexo^e pent i-acetates 
an 1 liqiii'l hydrog<.Ti clilcridt', several otlier.s lia\ e bevn obtained. 

Cam- sugar, sacch;in*se or saccharobit)S<-, is tlie most iiuj/orlaiit 
sugar; its manul.xt ere is treafr.'<l below. When slowly crystalli/eJ 
it torms large mom>clinic jirisms which arc reeidily soluhle in water 
but dillicLiltly .soluble in alcohol. It melts a,t and on coolin.g 

^-olidities to a glassy mass, w’hicli on standing gradually becomes 
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i .S’7/g(/;'-rv/;7r’ is a iiKTuber of the gra.ss family, known botani- 
eally as Saccharum olZ/iinarmn, tin* sueeiilenl sleins of whieii 
arc the soiirrc of cane .sugar. Jt is a tall jxnTinial gras.s-like 
plant, giving*()fT minKTuiis erect slims 6 to 12 ft. or more in 
height from a thii k .solid jointed rout -.stock, 'riie .stems are 
solid iind marked with numerous shining, jxdished, yellow, 
j)iirj)le or slrija'd joiiit.s, 3 in. or less in length, and alxiut j .J iri. 
ihiek. They arc unbrani'lud and bear in the upper portion 
numerous long narrow grass-Hke leaves arranged in two rows; 
the leaf .M)ring.s from a hirge sheath and has a more or less 
! .sjireading blaile 3 ft. in lenglli or longer, and 3 in. or more wide, 
j The .small flowers (.ir sjiikelels are borne in pairs on the ultimate 
I bramdies of a mm li branelied feallierv jilume-Jike lerminal 
grey iiifloreseenee, 2 ft. or more long, l^roduetion of flower.^ 
is uncertain under ('lIlti^'a1ion and seed is formed very rarely. 
'I'he j)lant i.s readily jirojiagaled by eutlings, a piece of the 
stem bearing buds at its nodes will root rajxdly wlieii phu ed 
in sunh ienlly nmisl ground, d'he sugar-t ane is widely eul- 
tivaled in the tropics and .''Ome suli-troihial ((xmtries, but i.s 
not known as a wild plant. Its native ('ountry is iinkm^wn, 
but it probably originated in India or .some parts of eastern 
tropical Asia ^here it lias been eultivaled from great antiquity 
and whence its eultivatii n sj^read westwards and ea.st wards. 
Alphon.se de (andolle (Origin uj Cultivated Plants, p. 158) points 
out that till* ejioeh of its intnaluclioii into dilfiTent euiinlrie.s 
agrees with the idea that its origin was in India, Coi hin-l'liina 
or the Mal.iv Arehijielago, and regards it as most pnjba’ule that 
its primitive range extimbd from Bengal to Cochin- China. 
I'he sugar-cane was introdmed by the Arabs in the niifldb* 
ages into l^g^pt, Sicily and the south of Spain where it 
flourished nnlil the abundance of sugar in th^‘ eolorms caused 
its eiillivatiun to be abandoned. Dom J'hirKjue, infante of 
Portugal, surnained the Navigator (i3<>4-j.C)o) transported it 
about 1420, from Cvprus and .Sicily to Mafleira, whence it was 
taken to the Canaries in 1503, and thence to Brazil and llayti 
early in the i6th century, whence it .spread to Mexico, Culia, 
Guadeloupe and Martinique, and later to Bourbon, Jt was 
introduced into Ifarbadoes from Brazil in 1641, and was dis- 
tributed from there to other \Ve.st Indian islands. 'I'hough 
cultivated in sub-tropical countries such as Natal and the 
southern plates of the IJiion, it is essentially trojiical in its 
recjuireirients and sucivcds best in warm damp ( limntes such as 
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Cuba, British* Guiana and Hawaii, and in India and Java in 
the Old World. The numerous cultivated varieties are dis- 
tinguisht'd mainl\* by the colour ofthe internodcs, whether yellow, 
red or purple, or striped, and by the height of the culm. Apart 
from the sugar-cane and the beet , which arc dealt with in detail 
below, a bri( f reference need only be made here to maple sugar, 
palm sugar and sorghum sugar. 

Mapir Sugar.- — This is dcrn tMl from the sap of the roek or sugar 
maplti (Acer sacchayimim), a large tree gicjwing in Canada and the i 
United States. | 

The Siip is collected in spring, just before the foliage develops. ; 
and is proeuri'd by making a notch or boring a hoh* in the stmn of \ 
the tree about j ft. from the ground. A tree may yield 3 gallons ' 
ot juice a day and continue flowing for six weeks; but on an average 
only about 4 lb of sugar are ol>tained from each tree, 4 to o gallons 
of s;ip giving i lb of .sugar. The s;ip is purified and concentrated 
in a simple manner, the whole work being carried on by farmers, 
who thc'inselves use much of the product for donu^stic and culinary 
purposes. 

Palm .S'ngrtr. —That which conuis into the European market as 
i'lggerv or fiha^^r is obtained from the sap of sev(‘ral palms, the 
wild date (Phoenix sylvestris), the palmyra (Borassus fiabellifer) . 
the coco nut (Cocos nucifcra), the goiniiti (Arenga succharifera) 
and others. 'Phe principal source is Phoenix sylvestris. which is 
cultivated in a portion of the Ganges valley to the north of Calcutta. 
The trees arc ready to yiekl sap when live years old; at eight yciirs 
they are mature, and continue to give aif annual supply till they 
reach thirty years. The collection of the saji (toddy) begins aliont 
the end of October and conliiiues, during the cool '.season, till the 
middle of February. The sap is drawn off from the upper growing 
p(jrtion of the stem, and altogethc*rtian avera.ge tree will run in a 
season 350 tb of toddy, from which about 35 lb of raw sugar -jaggerj’” 
— is made by simple and rude processes. Jaggery production is 
entirely in native hands, and the groattj'' part of the amount made is 
consumed locally; it only occasionally reacht's the Enrojioan market. 

Sorghum Sugar. — Tho stem of the Guinea corn or .sorghum 
(Sorghum saccharatum) has long been known in China as a source 
of sugar. The sorghum is hardicir than the sugar-cane; it conies 
to maturity in a season; and it retains its maximum sugar content 
a considerable time, giving opportunity for leisnia^ly harvesting. 
The sugar is obtained by tho same nudhod as cane sugar. 

CatTe Sugar Manufacture.-- 'Flu? value of sugar-canes at a 
given plantation or central factory would at first sight appear 
Commercial fo vary clircctl)' as th(‘ amount of saccharine con- 
Vatuesot taincd in the juice expressed from them varies, 
if t-aiies with juice indicating cf Beaumc be 
made a basis of value or worth, .say at 10s. per ton, then canes 
with juice indicating 

in degrees J5e?ium6 i<r 9' 8 7 6'’ 

and containing in 

sugar .... iS-05«^ Ur23‘;; i.T42^; lo-So'^;, 

would be worth per 

ton 10/- y/io.J 7 ’9] <)/8 

But this is not an itccurale statement of the commercial value 
of sugar-canes — that i.s, of their value for the prodiK'tion of 
sugar to the planter or manufacturer — because a properly 
ctpiipped and Ixilanced faidor);, capable of making too tons of 
sugar per day, for 100 days' crop, from canes'giving juice of 
9° B., or say 10,000 Ions uf sugar, at an aggregate expenditure 
for manufacture {i.e. the annual cost of running the factory) 

£3 ton, or £30,000 per annum, will not be able to make 
as much sugar per day with canes giving juice of 8*^ B., and will 
make .still less if they yield juice of only 6" B. In practice, 
the expenses of upkeep for the year and of manufacturing the 
crop remain the same w’hether the canes are rieh or poor and 
whether the crop is good or had, the power of the factory being 
limited by its power of evaporation. For examph*, a factory 
abl(J to evaporate 622 tons of w'ater in 24 hours could treat 
1000 tons of canes yielding juice of if B., and make therefrom 
100 tons of sugar in that lime; but this same factory, if supplied 
with canes giving juiie of 6° B., could not treat more than 
935 tons of ('anes in 24 hours, and would only make therefrom 
62*2 tons of sugar. 

'llic following table nuiy be useful to planters and central factory 
ownei'^. It shows the comj)arativc results of working with juice 
of the degrees of density mentioned above, under the conditions 
dc.*>cribod, for one ilay of 24 hours, and the: rcsal value, as raw material 
ior manufacture, of cane giving juice of (C li. to io° kk, with their 
apparent value ba.sed .solely on the percentage of sugar in the juice. 


The canes in each case are assumed to contain of juice and iz% 
of fibre, and the extraction by luilling to be 75",, of the weight of 
canes — ^Ihc evaporative power of the factory being equal to <)2» 
tons p<!r 24 hours. 'I'he factory (expenses are taken at 730,000 per 
annum, or ^3 per ton on a crop of 10,000 tons (the sugar to cost 
£8 per Ion all told at the factory) — cquivakmt to £300 per dav for 
the 100 working days of crop time. 


Degrees Beaiim6. 

I'ons of canes 

6° 

f 

8'^ 

0" 

Jo" 

crushed per day 
Tons of juice ex- 

935*f» 

93h-2 

977*4 

1 000 

H)2 3-8 

prc'ssed . 

Pons t>f wat('r 

7017 

7 i 7’2 

733*i 

7j)‘’ 

707-9 

evaporated . 

Tons of 1st Mas- 

()22 

622 

622 

6)2 2 

(.22 

secuite . . 

foils sugar of all 

/OT 

95 ’ 2 

11*11 

1 28 

I f.T9 

classes rt'cov'ered 
fotal output of 
sugar in 100 

02-2 

74*3 

8()*7 

Ino 

I I 4-0 

days, 'fons 
fotal value of all 
sugars per day 

6220 

74.30 

S670 

10,000 

1 1,400 

at fji j)er ton 

Less factory ex- 

(>/- 

7.‘)94, 4/- 

£<>9.1. <•/- 

£’800 

I yJoii 

penses per day . 
Leaves for cancs 



£.;<><> 

/■300 

£.300 

crushed . 

Real value of 

<'h 

£^9\. 4/- 

£.19.1, !>/ 


£Ot 2 

canes per ton . 
Apparent value 
(see preceding 


6/2 

8/- 

10/- 

I l/lll 

Table) . . . 

hjS 

7 h\ 

8/10} 

10/- 

ii/'l 


Jiut it is obvious that it would not pay a planter to .sell canes at 
4s. 2fd. a ton instead ot at los. a ton, any more than it would pav 
51 factory to make only 6'2*2 tons of sugar in 24 hours, or O220 tons 
in the crop of 100 days, instead of 10,000 tons. Hence arises the 
imperative necessity of g(M)d cultivation by the planter, an<l ot 
circumspection in the purchase and acceptance of canes on the ])art 
of the manufacturer. 

T'he details of manufacture of sugar from canes and of sugar 
from beetroots difler, but there are five operations in the production 
of the sugar of commerce from cither material which arc common 
to both processes. These are 

1. The (‘xtraction of the juice. 

2. The purification or defecation of the juice. 

3. Tho evaporation of tho juice to syrup point. 

4. 'I'he concentration ami crystallization of the syrup. 

5. The curing or preparation of the crystals for the markiT. by 

separating the molasses from them. 

Extraction of Juice .^ — 'Phe juice is extracted from canc^s by .^qiiec/i ng 
them between rollers. In India at the present day there are thou- 
sands of small mills worked by hand, through which « 
the peasant cultivators pass their canes two or Bireti ^ 
at a time, .squeezing them a little, and cxtrat'ting ])er- ^ 
haps a fourth of their wciglit in juice, from which they make a 
substance resembling a dirty sw'eetmeat rather than sugar. In 
Barbadoes there are still many c.states making good Mascabado 
sugar; but as the juice is extracted from the canes by windmills, 
and then concentrated in open kettles lieated by direct lire, the; 
financial results ate di.saslrniis, since nearly half the yu*ld obtainable 
from the canes is lost. In the best organized modern canc sugar 
(tstates as much as 1 2 ^ ‘b, of the w eight of the canes treated is obtained 
in crystal sugar of high jiolarizing power, although in Louisiana, 
where cultivation aiul 1 nan n fact lire arc alike most carefully and 
admirably carried out. the yield in sugar is only about 7 % of the 
weight of the cam's, and sometimes, liut seldom, as much as q'b,. 
This is due to conditions ol climate, which arc much less fa\'ourablt! 
for the formation ot saccharine in tho canes than in Cuba. The 
protection afforded to the planters by tlK^ir government, however, 
enables them to pursue the industry with considerable profit, 
notwithstanding the poor return for their labour in saleable produce. 
As an instance of tho influence of climatic conditions combined 
with high cultivation the cane land;f of tlie Haiidwich Islands may 
be cited. Here the tropical heat is tempered by constant trade 
winds, there is perfect immunity from hurricanes, the .soil is peculi- 
arly suited for cane-growing, and by the use of specially prepared 
fertilizers and an ample supply of wmter at command for irrigation 
the land yields from 50 to 90 tons of canes j)er acre, from which 
from 12 to i-i^n of sugar is produced, 'fo secure this marvellous 
return, with an annual rainfall of 2O in., as much as 5'2,o()o,()oo 
gallons of water arc pumped per 24 hours from artesian w’clls on 
one estate alone. With an inexhailstible supply uf irrigation water 
obtainable, there is no reason why the lands in Upper Egyqjt, if 
scientifically cultivated and nuinaged, should not yield as abundantly 
as those in the Sandwich Islands. 
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In the Paris Exhibition of 1900 a canc-emshing mill was shown 
with three rollers yz in. in diameter by t)0 in. lon^- It is 
driven by a powerful engine through triple gearing of 42 to 1, and 
speeded to have a surface velocity of rollers of 15 ft. 9 in. per 
minute. This mill is guaranteed to crush thoroughly and efficiently 
Iroin 250 to 300 tons of canes in 24 hours. In Louisiana two mills, 
Slit one behind tlu; other, each with three rollers 32 in. in diameter 
liy 78 in. long, and driven by one engine through gearing of 15 
to I, are speeded to liave a surface velocity of rollers of 25 ft. 6 in. 
per minute (or bo'^:, more than that of the French mill described 
above), and they are elficicmtly crushing 900 to 1200 tons of 
canes in 24 hours. Jii Australia. Domcrara, Cuba. Java and Peru 
double trusJihiei and macerafion (first usetl on a commercial scale in 
Deinerara by lim late lion. William Russidl) have bccm generally 
adopted; and in many places, especially in the Sandwich Islands, 
triple cntshinfi {i.e. passing the can<*s through three consecutive 
sets of rollers, in order to lixtract eviTvthiiig possible of extraction 
by jiressure) is employed. In the south of Sj)ain, in some favoured 
spots where sugar canes can lie grown, they aie submittiid even to 
lour successive crushings. 

It has been found in practice advantageous to pre])are the canes 
lor crushing in the mills, as above describiMl, by passing them 
lliKjugh a ))air of pre])aring rolls which aie grooved or indented 
in such maniuir as to draw in and flatten down the canes, no 
matter in which way th(iy arc thrown or hciiped u]K)n the cane- 
carrier, and thus prepare them lor feeding the first mill of the scTies; 
thus the work of crushing is carried on uninterruptedly and without 
constant stoppages from the mills choking, as is often the case when 
the feed is heavy and the caiuis arc not prepared. 

Although it cannot be said that any on<? system of extraction is 
the best for ;ill }>laces, yet the following considerations arc of geiusal 
application : — 

(I. W'liatcver pressure bo brought to bear upon it. the vcigcdabh; 
or woody libre of crushed sugar-canes will hold and n;tain for the 
vi^id f itannent a quantity of moisture ccpial to its own w<‘ight, 

r practice to more than its own wcnfdit; or in 

rus ng. words. loo lb of the best crushed nu^gass will 

consist of t7’<)2 lb of fibre and 52* 38 lb of moisture — tliat is, water 
with sugar in solution, or juice. 

b. CaTH‘s vary very much in resjicicL of tlic quality and also as 
to tlie (piantitv of the juice tlujy contain. Tmi <juantity of the 
juice is tlu! test to which recourse must be had in jiulgiiig the olli- 
cieiicy «)f the extraction, while the <[uality is the main factor to 
I)e t.ikcii into account with regard to tluj results of sub.sequent 
manutactuie. 

I’or the a])])lica1 ion of the foregoing consulorations to practice, 
tlie subjoined table has been prepared. It shows the greatest 
( I u.! nitty of juice that may be exjircssed from canes, according to 
liic ditfiTent j»r()portions of fibre th(‘y contain, but without employing 
riiactrafion or imbibition, to which proce.sses refercnice is nia<le 
Iicieaflt r. The ix'rct'iitagcs arc percentages of the original weight 
< r the imcnished canes. * 


I I’l-rerntage of fibre 
in canes . 

, l\Tcenl.agc of juice 
; ill canes . 



i gass .... 

1 J^ rciJiitageof maxi 
' mum expression . 

Percentage of best 
average e.\pn-s- 
sion, in practice . 

P' rceiitage of juici’ 
h it in inega.ss, in 
piiu'tice . . 


Per 

cent. 

Per 

cent. 

Per 

cent. 

10 

1 

II 

12 

90 

89 

SS 

10 

II 

1 2 

80 

78 

7'> 

70 

/h'O 

74*9 

II 

I 2 'l 

I {'2 ! 


Per 

cent. 

Per 

Cent. 

Per 
cent . 

13 

14 

15 

87 

8 () 

85 

L 3 

14 

15 

74 

7 ^ 

70 

72-9 

70*0 

68'5 


1 . 5*4 

i ()*5 


fh<‘ British Guiana Planters' A.ssociatioii appointed a siib-com- 
milb c to re])ort to the West Inilia Commission on the manufacture 
of '^ngar, who stated the following : - 

canes couLuniiig 12^0 libre tin; following percentages of 
.SLigcir are extracted frevm thci cAnes in the form of juice* : — 

Single cru.shiiig 7^» 

Bouble crushing 85 

I^quble crushing with 12 ^lilution 88% 

I riple crushing with 10 dihition . .... 90 

Diffusion with 25 dilution 94% 

Ihese results are eipiivalent to 


0()'88 extraction for single crushing. 

74*80 double crushing. 

77 * 14^0 M „ de)uble crushie.g w'ith 13 
79 *20 I*;, ,, triple ,, ,, 10 

8272 "y ,, „ diffusion wi til 25' 


dilution. 

yt 

y* 


To prevent the .sQjiious loss of juice left in the megass by even 
the best tlouble and triple crushing, maceration or imbibititni was 
introduced. 'Fhe megass coming from the first mill 
was .saturated with steam and water, in weight e<pial 
to between 20^,5 and 30*7^ and up to 40 of the original 
weight of the uncrushed canes. Consequently, after 
the last crushing the mixtiiri^ retained by llu; residual megass was 
not juice, a.s was the casi^ when crushing was einployini without 
maceration, but juice mixed with water; and it was found that the 
loss ill juice w’as reduced by one-half. A further saving of juice 
wa.s sometiini's possible iUthe market prices of sugar W'ere such as 
to comjiensate for the cost of evajioraling an increased tpiantity 
of addeii water, but a limit was imposed by the fact that water 
might be usiul in excess. Hiuict^ in the latest designs for large 
factories it has been jnoposed that as much normal juice as can In- 
extracted by double crusliing only sliall lu* treated by itself, and that 
the megass shall tlien be soused with twice as much water as there 
is juice remaining in it; after which, on being subjected to a third 
crushing, it w ill yield a degradtnl juice, which would also be treated 
by itself. U is found that in reducing the juice of these two qualities 
to syrup, fit to pass to the vacuum pans for C(K)king to crystals, 
the total ainount of (-vaporation from tht* degraded juice is about 
half that reipiired from the normal juice produced by double 
crushing. 

Great iiiq^rovement.--' have bt'en made in the means of feeding tlu? 
mills wifh caiit-s by <loiiig aw'ay with haml labour and substituling 
mechanical feeders or rakes, which by means of *'1 „ . 

simple .stt‘ani-driven mechanism will rake the canes 
from the cane waggwns'^on to the caiuscarriers. By nipnve~ 
the ado])lion of this system in one large plantation 
in the West Indies, crushing upwards of 1200 tons of canes ])er day, 
the labour of sixty-four bands was dispeii.sed with, and was thus 
mad<‘ available for (‘mployirniit in the fields. In Louisiana the 
use of mechanical feediTS is almost universal. 

With a view' ol saliguarding themselves from briJakilowns caused 
by th«^ inequality ol feeding^ or by the action ol malicious persons 
introducing foreign substances, such as crow'bars, bolts^ tVc., amon.g 
tlie canes, ami so into the mills, many planters have mlopted so- 
c.dled hydraulic aUachitu'nts, applied eitluT to the megass roll 
or fhe to]) roll bearings. These aftachiiients, first iiiviMited by 
|<Temiah Hou .ird, and de.scril.>ed in tli(‘ United Staten Patent Journal 
in 1858, are sinqily hytfraulic rams fitted info the side or fop caps 
of the mill, and pressing against the side or luj>- brasses in such 
a manner as to allow the side or top if >11 to move away lifiiii the 
other rolls, whih‘ an accumulator, wf ighled to any (h'sired (*xtent, 
kee]>s a constant pressure 011 each oi the rams. An objection to 
the to]) cap ai ran.ip inent is, that il the volume or feed is large enough 
to lift the tf)]> roll from the cane roll, it will .siiniillam onsly lilt it 
from the megass roll, so that the nu giiss will not be as well piessed 
as it ouglit to be; and an objection to the sich* caj) arrangement 
on the megass roll as well as to the to]) cap arrangement is, that in 
case more cam^s are fed in at om- eiuJ of the rolls fhaii at tlie otlier, 
the roll will be, ])ush(‘d out farther at one end than at the otlu-r; 
and though it m.iy thus avoid a breakdown ol the rolls, it is a])t, 
in so tloiiig, to br»-ci.k tlu* I'nds off the teeth ol tin* crow'ii wheels 
by putting them out of line with one another. The toggle-joint 
attachment, which is an extremely ingfiiious way of attaining 
the same end as the hydraulic attachmi'iits, is ojn'ii to the .same 
objections. 

ICxtraction of cane juice by clilfusion (a ])rocess more fully d(*- 
scribfid umler ttui head ol beetroot sugar manufacture) is ado])tf'd 
in a few' j)lautations in java and (aiba, in Loui-siaiia 
and the Samhvich Islands, ami in on^^ or two 

in iCgypt; but ' hitherto, excej)t umler exci'ptional us on, 

conditions (as at A.ska, in the Madras i’resid(‘ncy, where the 
local ])riee for sugar is three or four times the Lomlon ])rice), it 
would not .scfun to olfi-r any substantial aihantage over dou]>le nr 
triple crushing. With the latter system ])r;icticaily as much sugar 
is obtained from the cam s as by dilfusioii, and the resulting megass 
furnishes, in a w'elI-a]>])ointed lactory, sullicient fuel for the crop. 
With diffusion, however, in mlflitioii to the strict scientific control 
neces.sa.ry to sf*cure the benefits of the process, fuel that is, coal or 
! w'ood — has to be providfjfl lor tlie working off of the crop, sim e the 
.spent chips or slice.s from the diffusers are u.seless lor this purjiosc; 
although it is true that in some ]>lantations the .sjient chi])S have 
to a certain extent been utilized as fuel by mixiiig tliem w'ith a 
porlu)n of the mola.s.ses, which otherwise would ha\e been sold or 
converted into rum. I'he best results from extraction by diffusion 
have been obUiined in Java, where there is an abumlance of clear, 

I good w'ater; but in the Sandwich Islands, and in Cuba and Demcrara, 

! diffii.sion has been abandoned on sijveral well jnounted estiites and 
replacetl by double and triple crushing; and it is not likely to bo 
resorted to again, as th(i extra cost of working is not coiiipeii.sated 
by the .slight increase of sugar produced. In Louisiana diffii.sion 
is successfully v/orkf:d on tw'o or three large estates; but the general 
body of planters are shy of using it, although there is no lack of 
water, the Mississippi being near at hand. 

Pxiripcatioij. — The seooml operation is the coagulation of the 
albumen, and the se])aration of it with other imjiuritics from the 


I 



38 


SU(jAR 


juice which hohh; thorn in suspension or solution. The moment 
the juice is r vpt IK d iroiu the cells of the c.iiies ehemicul inviTsion 
CoiuiueiRes, .Old th*.‘ sooner it is st()]>]*«'d the better, 'rhi., iseltected 
by the addition (‘1 Imu' to neiitrali/e the free ackl. As cold juice 
hit' a ^lOiiter atlniity for lime than hot juic<-, it is best to treat the 
jui('f with lime when cold, 'this is i asily «K)ue in limin" or mc'asuriuK 
tanks of known capacity, into w'hich tlu' juice is run Irom the mill. 
The retpiisite amount oi rnilk ol lime set up at lo' Beaume is tlum 
added, ( ream of linu' ot 17 IK anme is soim times used, but the 
W'«\'dv« r '^ol’itiou is pn-fernbh', since the j-roper ]iro]Kir1ion is mort‘ 
e.isib' adjusted. In Demirarn and otlur- plac« s tlu' ]uice is then 
h'uted uudiT pressure up to 2 jo' V. to jso K. lor a K'W luommits, 
on its way to a ste.un an l juice sejiurator, wlu're the steam dm* to 
th('. sup«‘rh''ut'd juice Hashes oil, and is t'ither utilized for aidin 
the steam suppli' d to the multi]ile effect (‘va])orators. 


Subsiding 


for heatinj:^ col 1 juice on its way to the main heater, 


Tanks. allowed, (o (scape into the at mos]>her(‘. d'h(' 

boiling juice is run down into subsidiut^ tanks, where it cools, ainl 
at th<‘ sanii' time th*’ albuim n, which has betm sudih'iily coagulated 
bv moment irv ex])osure to hii^h t' :n])era1ur(', falls to the bottom 
of the t'Mik, earryiuL^ witli it the \e<^»-tablo and otIuT matters which 
in siispi'usion in 111*' jnie.e. Alter r<'])t>sinf.^ some tinu', the ; 
(leer jui('e is iM refull V (1 ec lu t •' 1 by nncuis of a ])iiie lixed by a swivel i 
joint- to ;mi o’lth'i in the bottom ol the t uik, the u])]H‘r end ol the ' 
pij)e beine .ilw.i.vs k» pt a.t the suriive of the liipior by a tloat att;u lu‘d 
to it. 'I'hus (d<Mr li'pior alone is run oil, ami the mud and cloudy 
h iiMJf at the lioftom ot Mu* tank are lett nndistiirlK'il, and discharHc*! 
iiarately as re(]uin'<l. [ 

In Australia, a, (•mtiiiuous juice sejjarator i's gt'iiera.IIv used, and ■ 
jit' leif''! to ordinary subsidinjjj or iiltering ij,nlvs. It. is a i.vliii- I 
drica.l vessel alxnit o It. ileep, lilted with a conical , 
Continuous ,,i u,l)oiiL the sam«' deplli. Such a v(‘ssel is j 

Juice convtniiently made ot atdiameter wldudi will tfivc tin* 

^separator, ^>yhn,h-ie,;d portion sullicit'iit capacity to Imld llui jni('e 
(’\])ress('d from th^' caaie mill in one hour. The hot lupjor is t'on 
ducted downw.Lrds in a. ('oiitiiuions st'ydy .streim by a centra,! pipi* 
to (*ight borizoiital branches, from which it iSsues into the .-.e]iarator 
at the level of tin* junction of th«- cylindrical an*! conical ]»orti()ns 
ot tilt! vessel. Since th»‘ sjjecilic puMvity ot hot li<pi()r is h'ss thaai 
llnl. of (',old ln[uor, ami since the' specific f,(ravity ol the semn and 
'•articles of solid matt<T in suspen.sion varies so sltylitly with the 
tenlperatiire that practically it remains const.int, tin* hot liipior 
i ises to the to]) (.)t tile \(ssel, and th(‘ scums ainl pai ticks oi solitl 
m.'tU« in suspeii'.iDn se])ara1'' thenis( l\-(s Ircun it and tall to the 
bottom. By tin* mode of adonis .iou the hot litpior at its entry is 
distributed over a hir^ije an-a rela.ti\(“ly to its volume, and while 
this is necessarily eltected with V.)Ut little disturb.uicc to tlu‘ contents 
ol the vessel, a very slow' velocity is ensured lor the current of 
as(',endin}4 jiiicu'. In a coni iiiuous se])a,iMtor ol whicli the cylindrical 
portion measures i ^ It. in diamebT and h ft. deey^ (a suiLible 
size for treatiiif.^ a jiiiee sup])ly of jooo t») 1300 g.tllons jx-r hour), 
the ny)W'a.rd current will heve a velocity of about 1 in. per minute, 
and it is found that all the iiiijuiritie-, havt* thus amj»le lime to 
sej)a,rate tln'iiisehcs. 'flie (dear juice when it arrives a,t the toj) 
ol the sejiarator flows slowly ov(T the li'X'el edges of a cross can.d 
and passes in a continuous stre,i,rn to the servic«* t.a,nks of tin* eva])o- 
ra,tors or vac'innn [laii. ddn* 'slo])ing sides of the comca.l lujtLoni 
(Mil be treed Irom the coading of scum v.hiidi forms upon tliem e\('ry 
two or tliree lioiirs liy two rot.itory se,iM])ers, lormed ol L-irons, 
wKieli Can lx* slowly turned by an atb-udaiit liy means ot a cential 
sliafl ])ne.id»*l with a suital)le h.uidle. The scums then settle 
d.r,\vii to the bottom ot tin' cone, whe.ncn; Ihey are run (dl lo the 
SI um bulk. I'A'erv twenty-four hours or ,0 tin* How of juice ma,y 
be conveiii**utly -,to])j>o 1, .and, .ifti r a.ll the, im])urilic<; ha\e subsided, 
the sujjeriiicumlx'iit clear Inpior may be decanted tiy a cock placed 
at tin* side ol the com; lor tin- pinjiose, and tin* \ es'-.el may b(* wa,shed 
(jut. d'hese sepaiator-; arc* careiully ju'otected by non ('onducting 
C(*menL and wo(xl l.igging, and’are closed at tin* top to yirevent loss 
ol hea.t; ami they will run lor m.iiiy hours without recjuiring to lx* 
(lia.nged, tin* durali(jn ol the run de]jeiiding on the (jiialitv ol tin* 
Injiior lic*ate 1 and amount (-)f im]miities ilu rein. Smaller sejiarators 
ol the same coivdi iictnui an* used lor the treatnu*nt of s\ru]>. 

In Cuba, Martini)] lie, I’ern and elsiwvhere the oKl-tashioni'd 
double-bottomed (lefecatof is iis<*.d, into which the juice is run 
*ct, and there limed an»l heat«*<l. 'I'his dtlec.itor is 
bason’d with a hemispherical cop])er bottom, ]>lac(*<l in 

Defecators f»it‘‘i' cast iium casing, whii,h tonus a .steam jacket, 

and is litt(*d with a cylindrical curb or breast above 
the bottfun. If doid)K*-l)ottoim.*d defecators are used in sulTici«*iit 
number to allow tan hour and a half to two hours lor making each 
defecation, and if they are of a size which jxjrmits any one ol them 
to be filled up by the cane mill with juice in ten to tw'elve minutes, 
tliey will make as jierfect a def(.*eation as is olitainable by any known 
system; but their employment in\’olves the expenditure of much 
liigh-pr(‘ssnie steam (as e.xhanst steam will not heat the juice (jnickly 
enough through the small surface of the hemispherical inner bottom), 
and also the use ol filler presse, for tre*ating the scums. A great 
(h!al of .skilled siiyiennti'iidence is also recyiiircd, am^ first cost is 
comparatively large. \Vh(ni a siiHicient number are not available 
tor a two hours' dcb'catioii, it is the practice in some l.u fori(.*s to 


.skim off the scums that rise to the top, and then lioil up the jiiico 
for a lew minntics and skim again, and, after lejx'ating the operation 
once or twice, to run oil the juice to seyiarators or sub*^ iders of any 
ot the kinds previously doscriluHl. In Java and Mauritius, where 
very cle.Ln canes are grown, double bottomed defec. .tors are geiUTally 
used, and to them, yierhajis as much as to the qn.diLy ol tlu'! cancs, 
may be attributed the v(‘ry strong. Hue sngu,rs made in Iho e islands. 
Th(‘y ani also emydoyed in l!g>q>t. being remimnts of the plant 
used in the days wliiai the juice passed through bone bl;i.ck l)(‘foro 
going to the o\ ajiorators. 

A modification ot tlie .system of double bottom defecators has 
lat(dy been introduced with considerable success in St Domingo 
and in ('iiba, by which a continuous and steady dis- 
charge ol rl(\i,r dehnxiled juice is obtaineil on the om^ nuo*ij* 

hand, and on the other a com])arati\ ely hard dry cake 
ot scum or cachaz.i. and without tlie use of tdter p!t.*.sses. 'rin.-e 
results are bn'mght iibout by a<ldiiig to the (oKl juice as it 
comes from the mill the pro])er ])n)pof1inn of milk ot lime set 
up at 8’ B.. and Ihim delivering the linx.-d juice in a constant, 
steady stream a,s near the bottom ol the defecator as ])()s->ibl(‘; it 
is thus brought into immediate (ontacl with the lu'aling surtacii 
a.nd heated once for all Ix-fore it ascends, with flu* K'-nlt ot avoid- 
ing thii disturbanci; cauisi'd in the ordinary defecat . t by pouring 
cold jiiict' Irom above on to tin? siirfa.C)‘ of the luialed jiii- e. and so 
(‘stablisliiiig rlown I'nrrtMils ol ('old juice a, ml ii]) (•llrre:lt^ of lio'. juice. 
In the centre of tin) deft'cator a,n open to])ped i vlimbx al \(*s-el is 
placed, with its IxiUom about o in. alo\e tlie loifom ol th 
(I(*f(‘(:ator and its top about 12 in. below tlie U)]) of t he delecator. 
]n this vessel is ]dac(.‘d the short leg ot a draw-oil sijilion. refich-ag 
to nearly thi* bottom. fhe action of the nuxlcriite hnal. 210 1., 

on the limt‘d jiiici* causes the albumen in it to coiggidate; this ri^-nig 
to th(* suiface colK'ct-. th(‘ cachazis, whiih form and Ho.iL thereon. 
TliecK'ar juices in tlx* niCcOilimi* Hows ov (‘r The i*dge of tlie cvliudri- 
cal vessel without disturbance ami iiml-. its way out by the short 
leg of the siplum, and so passi's to the caiird for colh'ctirig tlie 
d(*tecat(*d jiii( e. 'j'he admission ol steam must be ri'gnl.'.teil w itli 
the gri'abist nicety, so as to imuntam -mi e)|uable leiinieratmc. 
208 to 2 10' 1-'., hot ( iiongh to act njion the albumen ami yet not 
(-nongh to cause el'ullition or distnrliance 111 the juice, and so ]n'e\ent 
a propc-r si'jiaiation ol the ca(haza.s. 'lliis is atlanied by th(‘ aid 
o! a (M)j>per pi])(5, .| in. in diametet , wlheli lollows the ( urx <* of the 
lieinisph(‘rical bottom, a.ml is littt'd from om* suK* to tlx* oiher of 
llm delc'cator; one end is i-iitin'lv closed, a.ml the otlu r is coi.jx-c t('d 
by a small })ipe lo a shallow circular v es'icl oulsidc* tlxi d(‘!e!.a.tor, 
(oveix'd with an imba-rnbber diaj)hragm. to tlu* cditie of winch 
is attach(‘d a li.ght rod actuating a steam throttle va.lve, and caqiable 
ot being adjusted a.s lo U-ngth, (Vc. Tlu* co])])it ]n]x‘ a, ml (ireuliu 
\ c‘->sel are lill(*(l with cold wati-r, whiclioii betoming healed bv tliesiir- 
rouiiding juice (‘\pa.nds, and so forces u]) the india-tubber diajihragin 
and shuts olt the steam. By adjusting the k-nglh of the comiecliiig 
lod and the amoniil ot water in the vessel, tlx' amount ol ste.'jn 
admitted can be r(‘gulat('(l to a nicety, 'i'o main; tlii-^ ap]).naius 
mon* ]'x*tleellv automatic, an arrangeim-nt lor coni in ii.dh- adding 
to and mixiifg witli ilie juice the proper projxirt ion of milk oi lime 
lias been aila])t(*d lo it; ami although it may lx* ol))(‘Ct(‘d tlwf once 
the projHirtion has b('(‘ii dett*rmim.*d no allow.nu'e is mad(* foi tluj 
vaiiation in the (jnality of the jiiiee coming Irom tlie null owiie; 
to the variations tlnd may occur m tlu; (aiu's ted into tlx* nnlD, 
it is obviously as easy to vary the jnojiortion witli the automatic 
an.ingeineiil irom time to lime as it i.s to vaiy in e.ich seji.o.iti* 
direction, it the man in chargi*. will tak(* tlie trouble to «ln so, wliich 
liii very seldom d()(*s with the oialinary deJecalois, siitistying hinisi'lt 
with testing tlu* juice om (^ or twice in a watch. The scums forming 
on the to]) ol tlie coiitiiiiioiis defee.'itoi bn oiiu* so bard and dry 
that they ha\ (* to be removed from time to time with a s])(*ri.illy 
eoiistrnried instnim(*nt like a Hat sjiade with thrt'i* Hat ]>r()iig.s in 
trout. These scums are not worth jiassing Ihrongh the idler jires - es, 
and are sent to the lields direct as maniiic. 

'fhe scums s(‘p;ir,i.1ed from tlx* jiiic(.i by ordinary deiecatioii 
entangle and earr\' away with them, a cert liii amount of the juic(* 
with its co.itai lod saci'harim*. in "omc factories they 
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arc* collected in suitabK* liuiks. and sl).*am is b’ow'ii into 
them, which inrther cotignlates the albuminous par- 
lidos. These in their upward passage to the top, " 
where they tioat . fit*e tiieniselves Jrom the juice, which they leave 
below' them comparatively cleaa*. '1 he juice is then drawn olt 
and pumped up to 0110 of the doulHo bottomed d(*f(*catoi's and 
redelecated, or. w'here juice-heate. s have been used iiisb'.id of 
<l<*leeator.s. 1t)e .scums from the fuipai ators or subsi<l(*rs are hexte 1 
and forced through filter pr(‘sses, the juice expressed going to the 
cvapoiators and the .scum cakes formed in the filler presses to the 
fieKls as manure. 

Ill diHiisioii plants the milk of lim* i- added, in i)i<:)j)cr ])ro]H)r- 
tion, in tlie cells of the diffusion battery, and the chips or slii'es 
them.selves act as a mechtanical filter for the juice; while in the 
Sandwich islands coral-sand Hlterii have been employed lor some 
years, in addition to the chips, to free the juice Irom impuhti' s 
held in mechanical suspension. In Germany very similar filters 
have also bct*n used, pearl-ipiartz gravel taking the place of coral 
sand. W'liicli it closely iv.*u.nnbles. In Mexico filters Idled with dry 
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llu* viuy vii^oroiis but rank can(*s ^rown in that ^^'^n(U‘r^u^y liTtilo 
CO- 1 itiv. l>ni unless constant care is taken in nuinaj<in^» thetri. ami 
i]i < haii.-hii;-; iit the piop(‘r time, there is great risk of inversion 
taknig place, a ith consequent k.ss of sugar. 

Alter the juice has be(;n (haticated or purifiocl by any of the 
•nc.aiis abo\'e niciitioiied it is sent the evaporatin.g Jipparatus, 
h(M-einalter dtrscribed, where it is conceiitrated to 20^ t)r aS-* lieauiiie. 
.L]i<l is then conducted in a ct)ntinuous stream either into the service 
i.<.nks of the vacuum pan, if dark sugais are retpured, or, it a 
better colour is wantinl. into clarifiers. The latter are circular 
(U* n’<- tcjigulur vt;ssels, holdiiif( from 500 to 1500 gallons ta(Ji, accord 
iiig to tlie capacity o) tlui factory, and lifted with steam coiK at 
the i)otl<):n and skimming troughs at the toj). In them the .''Vru}] 
e, (luicldv brought ui) to the boil and skimmed for about live minutes, 

•• -.iL A.. i- . ,i I t-i n i.. 
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powdered mogass have been found very efficient for removing the whether such an apparatus shoidd be of double, triple, cpiadruple 
largo quantity ol impurities contained m tlio juico expressed irom or cpiintuph- ellect will clepeml virv much on the amount of juice 

4. .,-4,1.. Thus, supposing that 

looo It) of coal were requirt'd to work a siiigh' vacuiiiu pan, evaporat- 
ing. say. booo lb of wabu* iu a given time, then 500 tt^ of coiil would 
be iKpiircd lor a doul)le-eilect apjiaratus tt) <lo tiu* .same work, 
3 . 1.1 for a tri])le ellect, 25{) for a (juatlnijde. idfect, and 200 Ib 
for a (piintuple elh'ct. In sonn' places where co;ii costs (lo.s. a ton, 
and where steam ij> r.iiseil by coal, as in a beetroot fact^uy, it might 
l>av to ado])t a tpnntui)le Vlhct apparatus, but on .1 cane-sugar 
estate, where the si eam jii'Cessary tor Iht' tw iqtoralor is r.Lis('<] by 
burning the nieg.iss as luel, and is first ust'il in the eugiiu s working 
the mills, tht‘ texhanst alone pas.sing to the e\ apor.it <^*r, there would 
be very little, il any, advanlagi' in employing a <piad:'uple t liect 
iusb'ad ot a triph' ellect, and practii'.filly none at all in ha\ing a 
<l"oif’d'l'-'^‘lk‘Ct ai)T)a.raliis, for tlie interest and sinking fund on tlie 
hen it is run olf to the service; tanks ol the vacuum ])ans. The j c;xtia c.ost woiifil more th m coimt<'rbala.nce the saving in Im l. 
he.it at which the syrup b«)ds in the clariliors, 120'^' lb, has the j With the juice of some canes consider.Lble rlilficnltv is encountered 
]>roi>ertv of si'paratiiig a gr(;<it leal of the gum still remainin.g 111 1 in keeping the luating surf.i.ces ol the e\aj)orators clean and Iree 
it, and thus (deansing the solution ot sugar and water lor crystalliz.i- from incrusUt ions, ami cl< aning by the use ot acid has to be resorted 

tiou iu tlie vacuum paivi; and it after skimming^ the syrup is run into \ to. In places where work is c.uried on day ami night tliroiighoul 

s(']).irators or subsiders ol any de-.eripiio.i , atid allowed to settle | the week, tlie sl.uubuul type of e\ apor.itor lends itsell morere.idily 
down and cool l)ei‘f)i(; lu‘ing dr.iwn inlo file vaniii in pan lor cr\ stalli- I to cleaning oper.ilious Ilian any other. It is ob\iouslv easier to 

7ution. this cleansing process w'lll be mon; thorough ami the quality lu’usli out juid ck'.m verlicud tubes ojx-ii at lioth eiuls, and about 

ol tlje lin.i.I product will be improved. Whctluu* tiu; improvement 
will l>e profitaI>le or not to the jilaiiter or m.inuiacl urer depends on 
tin* markej. for the* sug.ar. and on the coudi Lions of foreign tarills, 
wlmli are not inlnvpieiitly lioslik;. 

of Ihr jitid' lo SyyitfK -The third oporaiion is tho 
< n.ieeiil te.lion ol tlio .u pj )i ( ) \ 1 ii.tlelv^ pure, l>ul thin .tml wab-ry, juico 
poml, bv driving o'l a ])orti()ii of the; water in vapour 
tluough some sv^lem ol heating and eva]un*alion. Since on aU 
aviuage 70",, by meti aircumml ol tlie noi uial denuated came juico 
I'.is t») be erapoiatc'd m order to red*uce it to syrup nxidv foi liiial 
Concentration and cry ,talh/.',iioa in the vacuum pan, and since to 
at lam the same end as much as (jo to <15 ol the voluim; ot mivisl 
giites lias lo lx; cwapor.ited when imiceration or imlii.ution is 
eugiloved, it is clear that some more c'coiumiical mode of evapoia- 
tion is m‘(e;..sary in lanje estate's than the open lire balteries still 
('omna)ii in Uarbadoes and some of tin; We-.t Indian isl.uids, and in 
sm..ill liacieml.i.s in ('ejili'al Anu'rica and l.’ra/il, but seldom seen 
el .ewhc're. With o])eu-(ire batteries for making t!u; syriqg which 
allerwanls lim died in tin; vacuum pan, very goocl sugar wm.s 
[ uodiicc'd, but ala cost that would In; ruinous in to-d.iy’s markets. 

the best d.iys of the s»)-c. lilt'd Jam iUM 'I’r.ii is iii Demer.ini, 
tin (juarb'rs oi a ton of co.il in addition lo the megass was burneil 
])et Lnii ol sng.ir nuule. and w’ith this for majiv ye.ius jilanlers wuto 
content, because* tliev pointi;d to the fact tliat m the central factorit's, 

I hen working m Marlitmpie and (biadeloupc, witli charcoal filtexsand 
triple ('tte(d evajioration, 730 kilos of coil in addition to tho megass 
\a'ie coiisuiiu'd to make moo kd«is of sugar. All this has now been j 
« li.LUgc'd. 11 IS un(pie.stioiial)ly bettiir and tiasit'r to eva])orato j 
i,i v.h uo than in ati open pan. and with a better system ot liring, ' 


(» if. long, on whiih the scale has alieatly lu'cn loosc'iu'cl by the aid 
oi' lioiling with liilute muriatic acid or a wiak solution ol c.iustic 
s.)da iu wabT, than it is to clean cither the in.side or the out.side of 
])*>ri/.onl d tubes more than doubl*' tlu' li-ugth. 'Phis con.sideratioii 
should Iu; ci'ie'l uJli' ren ^ ‘uibt'i'ed in tlu* lutiire by tlie [»l.inter who 
j-i.'ty rcxpiio; an eviqxxalor and by tb<' eiigim er who mav bt' c.dh'd 
! in'on to dc'Mgu or construct it, ami more espet i.illy l>y a constructor 
I Without praclic.il i xperieiice ot the worki.ig ol his constructions. 

I Coveevtvation and CrvstcdU"ation.- The detec.,it(;d cane juice, 
i luiving lost about 70 ol its bulk by ev.i.poration in tIu' miilliple- 
! el'ect: ('vaporator, is now syrup, ami ready to ejiti*r tin* ^ 

\ icnnm |»aii for I'niTlu r coiun'iitration a,nd c.ryst.LlIi/.L ilo^'ara s 
j tion. In a patent (No. 1812) graiifed to JC. ('. ^cuum 

I Howard it is slak'd, among other tilings, lh.it “ water 
! dis.solves the most nm 1 \ st.dli/;d )le in ])ref<‘r«'nce to tli.it which is 
] most crystallizabli; sugar," and tin juitentei' .sjx'.iks ol “ a iliscoi’ery 
I I have ju.ide that no solution, unless liighly conce'iitr.iled, of sugar 
iu water can witlioul materi.il injury to its colouring and crystaliiz 
i.ig pow'er, or to bollj, be cx])osed to its boiling temjjeratiire during 
tiu' piriod reepiirt'd to cva])()r.ite such solution t(’) the* cryst.illi/iiig 
]'omt." He st.ite'd Unit " he had madi* a magma ot sugar arnTw-ater 
at atmospheric teinj.eialure, ami lu ated tlu'.same to igo^or 200“ P'. 
in a wabr or steam bath, and then a<ldi‘d more sng.ir or a thinner 
M.'igina, and the whole being tluii in a stale of imp rfi'ct fluidity, 
but S4) as to close re'adily bebind llie stirrc'r, was filled into moulds 
Mid j>uige<l " (draiiu'd). *' I do further declart'," he adiletl, " that 
I although iu tlie apj'lication oi hiat to the refining ol sugar iu my 
I .said invention or process I have stateil ami nu utioued the tempera- 


ture of about 200'"’ p'. si .lie' as llie heat mo.st piopep te) be usi;d and 
.'qq)lic‘d in ord»‘r to secure; and ])reserve the colour and cryst.illi/- 


ati 

.'1, more libi'i;!.! jirovision of ste.iul g(ui(;rators, ami niuliiple-ellect 
('''apoiaiors ol iin])rejved con -.true' I ion, a tar Larger yield of sugjir is J al)ility ol the sugars, and most easily to be obtaim'd with j^recisiein 
oht. Lined Irom the juic e tli.iii was j)os.sibIe ol att.iiniue'.iL in those , and unilorinity by means e)f the water bath .and stt;ain hath, yi’t when 
d,..s, and Llu; nieg.iss eiftcMi suilice.-* as fuc*l lor tlie croj). - circumsl.ances or ch<»ice may re*mler tlu’ same desiralile 1 do make 

The; niiibiole; c.rlte'c't evaporator, originally invc;nted and con- i use ot higlu r b-minratnres, all hough less bene-fiiual." Howard 
strucled bv rsoit)erte) Killeu.x in New Orleans iji 1840, has under- at any rate s.iw clc'arly what w as oiu' ol the indi; jjensable la'cpiisites 

Multiple- 
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gone many cli.inges in design and construction since 1 jor the economical m.anut.u.tun; ol fine crystal sug.ir of good cok^ur 


that year. The growing dc?mand ior this sy-.tem of 
evapciratioii for application in many otlicr mdustiies 
fcvapora/ors.^^^, brejught to tlu; front a Lii ' 

number ot inventors. L'orgihlul or igmor.int ol the great priJi- 
eqdi' amioiincc-'d and e'.tabhslu;d l.)y Killeux. they have mo.-.tly 
devob'd their (‘iiergdt's and ingenuity to coiitnvin.g all sorts .-£ 
coriiplicat(;d arrangi;inent.s to givi; tlu; juice tiu; density required, 
bv ]>a^.siiig .did rc'j) S'ung it o\ t*r the he.ilin ; surl.u-c' ol 1 1 u; appar.it us, 
tne saving- ot a lt;w sc.juaro feet of which would seem to have btsm 
tiu'ir inaiji object. In some iiiilance.-. the n-sult luis been an addi- 
tioM.ii.did unnecessary <;xpendi I are ot high-pressure steam, and in all 
llie w'c*ll known tac t of the highc.->t importance in this coniiexion — 
apjX'ars to h.ivi; bc;t;n disregarded, th.it the shorter the tune the 
juii'e is expo.sed to licit tho le^s iiivi;rsion will take place in it, and 
■ lu'ielore the less will be the lo.ss of su.gar. lint this competition 
i'>n,g in\ enters, whatever the incentive, has not been without 


the treatment ol saccliarim* solutions at b mjier.ilures very coil- 
sider.ibly lower tluin 21 2 J'., whicli is llu' temperature of wat< r boil- 
ing at nonn.il atmosj'lu nc pn ssiire. Kor w.’is he long iu pro\ i ling 
means for .sec'iring these* luwtr tenjjieratures. His j)ate*nt (.\o. 
^7^)4 of 181.^) de.scribes tlu' clo.sed vacuum js'ui aiul tiu air pump 
with cemdeiiser for steam by injection, the use* of a thermometer 
imnier.-.e'l in the .solution in the j)an, and a method of ascerbiiiiing 
the density ot the .solution with a jxoof .slick, and by obsi rvations 
of the temjierature at winch, while fluid and not containing grain, 
it could b»* kej)t boding uiuler <1ilfi r«‘nt juessures shown by .a vac iiuin 
gauge. A t:il>le is also given c)l beiiliug points from 113'^ P\ to 
173 P\, ccjrresponding lo dc'c.nnal parts ot an inch of nuTCury ot 
the vacuum g.aiige. Since Howard juiblislied his invention the 
vacuum pan has been greatly im])n)vc;(l and altered in sh.qM* and 
jKjwer, and i:sjH'cially ot rt'ci'iit years, and the advant.iges of cdicen- 
traling in vatuo having been acknowL;dgt‘d, the <-ysfeni has been 


• H'lielit, becau.se to dav', i)y niean.s of very simple iinprovemenls 1 ado^ited in many otlu r industries, aiul crowds of inventors have 
ui details, such as the addition ot circulators and increased area ' turne<l their attention to the jirinciple. In endeavouring to make* 
of connexions, what may be taken to be. the standard type of a }.>aii of less power do as mucfi aiul as goo<l w oik as one ot greater 
lultipl >011001 evaporator (that is to say, vertical vacuum pans pow-er, they have imagined many ingenious meclKinical coiiti ivances, 
lilted with vertical lu;.itmg tubes, through which jKisse.s the liquor such as currents produced mechanically to promote evaporation 
> be treate.l, aiid outside of which tin; st(;am or vapour ciicu- and crystallization, feeiling the jian from many points iu firder 
lab*s) eVciporab;s nearly doubh; the quantity of water per square to .S4)read the feed (;qually throughout the mass ol sugar being 
toot of heating surface per hour which was cva])orated by cooked, and so on. All their endeavours have obtained at b« st 
.ap]jaratiis in use so recently as 1883 — and this without any but a doubtful .succt;ss, for they havi; ovcrlookt'd tlu; fact that to 
incre.ts.* in the ste.im pies.-^urc*,. That Vvaporatioii in ractw, in a evaporate a given w'eight of water from the syrup in a vaciuim 
multipli' etfect eviiporator, is advantageous by rea.son ot the pan at least an equal weight (or in practice aUjut I5'\, more) of 
increased amount of sugar obtained from a given cpiantity of ^ steam must be condensed, and the first cost of mechaiiie.d .agitators, 
juice, and by reason of economy of fuel, there is no iloubt, but ' together witn the expeiuliture they involve for motive power ami 
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maintcnanci*, ifuist b(' put against the slight saving in tlie healing 
siirtaet; cIUtUhI by th« it employment. On the other hand, the 
advocates of admitting the feed into a vacuum pan in mjuiy minute 
stn^ams appeal rather to the ignoraTit and incompetent sugar- 
boiler than b) a man who, knowing his business thorouglily, will 
boil 130 tons of hot raw sugar in a pan in a few hours, h'eding it 
through a single pipe and valve m in. in diameter. Nevertheh;ss 
it has been found in practice, when syrups with low quotient of 
puiity and high quotient ot impurity are being treated, injecting 
the feed at a nund)er of dilfereiit ])oiiits in the pan does reduce the 
tim(‘ nupiired to lv)il the pan, though ()( no practical advantage 
with syrups of higli (piotieiil of puiity and Irei; from the viscosity 
which imped«;s circulation and therefore tpiick boiling. Watt, when 
he invented the steam engine, lai«l down the princij)les on which it 
is based, ami th('v hold gmid to th(? pn^sent day. So also the prin- 
ciples laid dowfi by Howar<l with r<'S[u‘ct to the vaciuim pan hold 
good to-day : larger panshave beiui made and their heating surface 
h.'is been inc'reased, liiit it has been fomul by practice now, as it was 
fouinl then, that an ordinary wman or coil 4 in. in diameter and 
50 It. long will be far more efficiemt ])(T s<piare foot of surface than 
a similar coil too ft. long. Thus tin; most «‘llicient vacuum pans 
of th«‘ j>resent day are those which have their coils so arranged that 
no j>ortion of them exceeds 50 or 00 ft. in length; with such coils, 
and a sufficient auiiiilar space; in the pan free fieun obstruction, in 
order to allow a natural down current of the cooking mass, whilt^ 
])-current all round is also naturally ])r()dnc(*d by th(' action of , 
tin; heated worms or coils, rai)i(l (‘vaporation and crystallization I 
can be obtaine'd, without any nu'chanical adjuncts to require 
attention or affonl excuse for negligence. 

'Pile choice of the size of the; crystils to be produced in a given | 
pan elepends upon the marke;t fe)r wliie.h they are intend(‘el. It i 
of course presupposeil that the juie'.e has been ]»ro[)eily defecated, 
because without this ikt amount of sk,'ll and kmnvledge in cooking 
in the pan will avail; the sugar resulting must be bad, either in 
colour or gram, or both, and certainly in jx^larizing power. If a 
very large firm grain like sugar-eamly is nitpiired the syrup when 
first brought into tln‘ pan must be of low d(‘nsity, say 20^ to 21’ 
Beaume, but if a smaller grain be \vant<;d it can easily be obtainetl 
from syrup of 27^ to 28^ Beauni6. On some pLinlafions making 
sugar for particular iiuirkeLs and use in refineries it is the custom 
to make only one class of sugar, by boiling tho molasses produced 
by the j)urgiug of om; strike witii tin; sugar in the next strike. 
On otluT estates the seepnd sugars, or sugars produce ! from boil- 
ing inojasses alone, are not purged to dryness, but wIumj sulfieienlly 
separated from their mother-li«iuor are mixed with the (hdecated 
juic(;, thtTcby ifu;r(;asing its saccharine richness, and alter being 
converted into syrup in the usual luaiiiier are treated in the vacuum 
])an as first sugars, which in fact they really are. 

In certain districts, notaljly in tin; Straits Settlements, svriq) is 
prepared as described above lor ('rystallizatuui in a wicnum pan, 
but instead of being cookeil in I'acuo it is slowly boded up in o]»fn 
double-bottom j)ans. d’hese. pans are soinetiim's heated by boiling 
oil, with the idea that under such conditions the sugar which is 
k(;pt stirred all the time as it thickens cannot be burnt or caramel- 
i/(;(l; Init the same object can be atlainetl more i;cc>nomically 
with steam of a giviui pressure by utilizing its latent heat. Tht; 
sugar thus produced, by constant stirring and evaporation almost 
to dryness, forms a species of small-grained concrete. It is called 
“ basket sugar," and meets with a brisk sale, at remunerative 
prices, among the Chinese coolies; and as the sugar as soon as 
cooled is ])acke<l ready tor market, without losing any wi‘ight by 
draining, this branch of sugcU’-making is a most lucrative on<; where- 
cver there is sultieient local ib-mand. Very similar kinds of sugar 
a.re also produced tor local consuinplioii in Central iGiKM'ica ami in 
Mexico, under the nami's of " Panela " and " Chaiicaca," but in i 
those countries the sugar is generally boiled in j)ans placed over | 
special lire j)laces, and the lacUnies making it iire on a comparatively j 
small scale, whereas in Hit; Straits Settlements the " basket sugar " 
factori(*s are of consider.i,l)le importance, and are fitte<l with the most 1 
approved machinery. j 

or l^vcparation of Crystals for the Alurhc^.— 'Vhc crystal- 
lized sugar from th(‘ vacuum pan has now to be sejiarated from the 
molasses or mother-liquor surrounding the crystals. In some 
narts of Mexico and Central America this .separation is still cllectetl 
by running the sugar into conical moulds, and placing on the top 
a layer of moist clay t)r cartli which has been knead<;d in a mill 
into a stiff paste, 'the moisture from the clay, percolating through 
the mass of sugar, wash<'s away the. adhering molasses and leaves 
the crystals compar.Ltively free and clear, ft may b«; noted that 
sugar that will not purge easily and freely with clay will not purge 
easily and freely in ceiitrilugals. But for all practiccil purposes 
the system of c.layiug sugar 1-. a thing of the past, and the bulk of 
the sugar of commerce is now j)urged in centrifugals, as imleed 
it has been for many yc^ars. The reason is obvious. The claying 
.system iiivolvt;d th(; exp(;ns(; of larg(; curing houses and the em- 
ployment of many hands, and forty days at l(*ast were required for 
completing the opiration and making the sugar fit for the market, 
whereas with centrifugals .sugar cooked to-day can go to market 
to morrow, and the labour einployr(l is reduced to a iniiiimum. I 


When Cuba was the chief sugar-producing conntiy making clayed 
sugars it was tin; custom (followed in refineries and found advan- 
tageous in gen('ral practice) to discharge the strike of crystallizi;d 
sugar from the vacuum pan into a reci;iver heated below by st(;atn, 

. and to stir the mass for a ccrUiin time, anil then distribute it into 
the moulds in which it was afterwards clayed. When o<-ntrilugals 
were adopt<;d lor purging the whoU; crop (they had long been used 
for curing the seconil or third sugars), the system then obtaining 
of running the sugar into wagons or coolers, which was n(;c('ssary 
for the st‘cond anil tliird sugars cooked only to string point, was 
continued, but latterly " crystallization in movement," a develop- 
ment ot the system which forty years ago or more existed in refineries 
and in Cuba, has come into general use, and with great advant;ig<;, 
<‘spccially where proprietors have; been able to erect a]q)ropriate 
buildings and machinery for carrying out the system ellicieritly. 
The vaciinm pan is erected at a height which commands the crystal- 
lizers, each of which will, as in days gone by in Cuba, hokl the con- 
tents of the pan, and these in their turn are set high enough to allow 
the, charge to fall into the feeding-trough of the centrifugals, thus 
obviating the necessity of any labour to remove the raw sugar from 
the time it leaves tlie vacuum pan to the time it falls into the 
centrifugals. Fur this reason alone, and without taking into 
coTisidi ration any increase in the yield of sugar brought about by 

crystallization in movement," the sysliun is worthy of adoption 
in all sugar factories maUing ciystal sugar. 

The crystallizers are long, horizontal, cylindrical or serni cylin- 
drical vessels, fitti;d witli a strong horizontal shaft niiining in >111 
end to enil, which is kept slowly revolving. The shaft ^ 
carries iirms anil blades fixed in such a manner liiat Crystal- 

the mass of sugar is ijiiietly but thoroughly moved, Uxers. 

while at the same time a gentle but sustaine<l eva])()ration is pro- 
duc(‘(I by the continuous exposure ot successive j>ortions ol the mass 
to the action ol tiie atnios])here. Thus also the crystals already 
formed come in contact with fresh mother-li(]iior, and so go on 
milling to their size. Some crystallizers are made entirely cvlin- 
drical, an<l arc connected to the condenser of the vacuum pan; in 
ordiT to maintain a i)artial vacuum in them, some ar<* fitted with 
cold-water pipes to cool them and with steam pipes to heat them, 
and some are left open to the atmosphere at the lop. But tin; 
elficiency ol all de2)emls on the j)rc)C(‘ss of almost im 2 )erce 2 )tibk; 
yet continuous evaporation and the methodical addition of syriq), 
and not on thi; idiosyncrasic's ot th(; (‘xjx'rts who inanagi; them; 
and lli(;re is no doubt that in large commercial jnocessi's of maiiu- 
iiictiire the simpler the apj)aratus used for obUiiniiig a de.sired 
result, and tin* mon; easily it is understood, the better it will be 
for tho inannlactiinT. The sugar made irom the first syrups does 
not require a crystallizer in movement to ])reparc it tor purging 111 
the ciMTli ifugals, but it is convenient to run the strike iutu th 
crystallizer and so em])ly the j)an at once and li;ave it rea<iy to 
commence another strike, while the second sugars will l.)e better 
for twenty-four hours’ stirring and the thiiil sugars for forty-eight 
hours’ stirring before going to tin; c(‘ntrifugals. i'o drive thise 
machines electricity has been api>li(;d, with indilterent success, but 
they have been very efficiently driven, each indejieiidently ol the 
others in the set, by means of a modification of a Belton wheel, 
.suj)]>lieil with water under i^rcssiire froin a ])iiriq)ing (*ngine. A 
coinparalively small stream strikes the wheel with a 2)ressLire 
equivalent to a great head, say 300 ft., and as the quantity of 
water and number of jets striking the wheel can be regulated with 
the greatest ease ami nicety, each machine can without danger be 
ipiickly brought iqi to its full speed when ]uirging liigh class sugars, 
or allowed to run slowly when jiurging low-class sugars, until the 
heavy, gummy molasses have been exjielled; and it can then he 
brought n]i to its full sjieed for finally drying the sugar in the basket, 
a boon which all practical sugar-makers will ajqireciate. Ihe 
water forced by the. force-] >ump against the Felton vvlieels returns 
by a w.'iste-])i])e to the tank, from which the furce-puinp taki's 
it again. 

Recent Progress. — 'I'he inaniifacturo of caiic sugar has largely 
increased in volume .since tin; yiiar 1901 1902. 'I'his, apart from 
the effect of the abolition ot the sugar bounties, has been mainly the 
result of the increased emjiloynu'iit of iiiqiroved ])rocesses, carri(;d 
on in improved apparatus, under skilled siqiervision, and with due 
regard to the iinjiortaiice of the chemical aspects ol the work. 

Numerous central factories have been erected in several c()untri(;s 
with plant of large ca])acity, ami many of them work day and night 
lor six days in the week. There wire 173 of these atrat 
factories working in Cuba in 1908-1909, among which factories 

the " Chaj>arra," in the i)rovinc(; of Santiago de Cuba, 
turned out upw'ards of 09,000 tons of sugar in the cro]i of about 
20 weeks, and the " Boston " had an outiiut of about 01, 000 tons 
in the same time. Of the 178 factories at work in Java in igoX- 
1909, nearly all had most efficient ]dant lor treating the excellent- 
canes grown in that favoured island. (See Jacirboek voor siiiker- 
fabrikanten up Java, if Jaargang i<yo8-i(^0(), pp. 22-(>i, Amster- 
dam, J. 11 . de Bussy.) The .sev(;rance of the agricultural work, 
i.e. cane-growing, from the manufacturing work, sugar-making, 
must obviously conduce to better and more profitable work of 
both kinds. 



SUGAR 


41 


h'urificm* 

Hon. 


'Phc use of multiple-effect evaporation made it possible to raise 
the steam for :ill the work rcHpiired to be done in a well-cqui])j)ed 
factory, making crystals, under skilful inanagenient, 
Oreen ]3y ]i^^»ans of the bagasse alone proceeding from the 

Bagasse canes ground, without the aid of other fuel. I'he bagasse* 
as Fuel. used is now coiriinonly taken straight from the cane 

mill ti^ furnaces specially designed fur burning it, in its moist 
sLit«? and without previous drying, and delivering the liot gases 
from it to suitable boilers, such as those of the multitubiilar type 
nr of the water-tube type. The value of fresh bagasse, or as it 
is ofUii called “ greem bagasse, as find varies with the kind of 
(■aii(;s from which it comes, with their treatment in tlu^ mill, and 
with the skill used in firing; but it may be stated broadly that 
T Ib of fresh bagasse will ju'oducc from ij Ih to lb of steam, 
according to the conditions. 

The use of preparing njlls with corrugations, to crush aiul equalize 
file lied of c.ines to the mill, or to the first of a scries of mills, has 
become general. The Krajewski crusher has two such 
,-olls, with V-shayied corrugations cxtemling longi- 
of Juice. tiidinally across th(‘m. Those; rolls run at a sjieed 
about 30 ”0 greater than the sjieeil of the first mill, to which they 
<leliv'er the canes w(‘ll crushed and flattened, forming a close mat of 
])ieces of cane s to b in. long, so that tlie subsequent grinding can 
be carried on without the sto])])ag( s occasion(‘d by the mill choking 
with a luMvy and irregular feed, ddu* crusher is preferably driven 
by ail iadejiendc'ut engine, but with suitable gearing it can be driven 
by tlie mill (mgine. The Krajewski crusher was invented some years 
ago by a J\)lish engineer resident in Cuba, who took out a iiatent 
for it and gave it his name. The patent has exjiired. The increase 
ill the output for a given time obtaine<l by the use of the Krajewski 
cnisluT has Immmi estimated at 20 to 2 *5 and varies with the quality 
(jl the canes; while the yield of juice or extraction is increasctl by 
2 

The ])ro('(‘ss of continuous defecation which was introduced into 
Cuba from Santo Domingo about tooo had by 1010 borne the 
test of some ten years’ use witli notable success. The 
Hatton defecator, whicli is enqiloyed lor working it, 
lias been already describetl, but it may be mentioned 
that tlu* regulation of the a«lmission of st(‘am is now simplified 
and secureil l)y a patent therinostit -a self-acting ajqiaratus in 
wliii'h tlu' iimqual ex]jaiision of different met<ils by heat actuates, 
tlinuigh coiiqiri'ssed air, a diaphragm which controls the steam 
stop- valve and by this means a constant temperature of 2n>'" F. 
(qS S- C.) is maintained in the juice within the defecator duniig 
liu- whole tiiiu* it is at work. 

iLarthy malter and other matter precipitated and fallen (.n tlu* 
LoppiT duubl(‘ bottom may b<‘ <.lislodged by a slowly r< v^)I^’ing 
iMper- say every twelve hours —aiul ejei.ted through the bottom 
disc harge cock; and thus the heating surface of tlio co])pec bottom 
ill be ki’pt ill full etficieiicy. With ordinary care on the part of 
tin- men ill charge Hatton dc'fecators will work continuously for 
several days and nights, and the number r»-c|uire(l to deal with 
a given volume of juice is half the number of ordinary defecators 
ol equal capacity which would do the same )*'ork; for it must be 
I'oiue in mind that an ordinary double-bottomed defec;itor takes 
two hours to deliver its charge and be in readiness to reciive a 
besh chargi‘, i.e. 20 minutes for filling and washing out after empty- 
iiiL’^' 00 minutes for heating up and subsiding; an<l 40 minutes 
1 hawing off the defecated juice, without agitating it. Afiart 
iioin iiicreasec.l yield in sugar of good quality, we may sum up tlie 
advantages procurable from the use of Hatton clefeeator.s as follow’s : 
col 1 liming; heating gently to the temperature recpiired to coagulate 
the albumen ami not beyond it, whereby disturbance would ensue; 
tlie continuous scjiaration of thi; scums; the gradual drying of tlu; 

uius so as to make them ready fur the fields, without carrying 
away juice or reipiiriiig treatment in filter ]nesses; and the; con- 
tinuous supply of hot clefccateil juice to the evai»orators, without 
the use of subsiding tanks or eliminators; and, finally, the saving 
m expenditure on plant, such as filter presses, <S:c., and wages. 

Beetroot Su^ar Manufacture. The sugar beet is a cultivated 
wiriiTy of maritima (nat. ord. Chenopodiaeeae), other 

varieties of vvhii'h, under the name of mangold or mangel-wurzel, 
arc grown as feeding roots for cuttle. 

About 1760 the Berlin apothecary MarggrafT obtained in his 
lal.iuratory, by means of alcghol, 6*2 % of sugar from a white 
variety of beet and 4*5 from a red variety. At the present 
day, tlianks to tlie careful study of many years, the improve- 
ments of cultivation, the careful selection of seed and suitable 
manuring, csperially with nitrate of soda, the average beet 
forked up contains 7 % of fibre and 93 % of juice, and yields 
7^ 1-79 % in France 1 1’6 % of its weight in sugar, 

fa Great Britain in igio the cultivation of beet for sugar was 
seriously undertaken in Essex, as the result of careful 
<^‘>nsideration during several years. The pioneer experi- 
nients on Lord Denbigh’s estates at Newmham Paddox, in 


Warwickshire, in 1900, had produced excellent results, both in 
respect of the weight of the beets per acre and of the saei harine 
value and purity of the juice. The average weight per acre 
was over 25 J tons, and the mean percentage of pure sugar in the 
juice exceeded 15 J. The roots were grown under exactly tlie 
same cultivation and conditions as a crop of mangel-wurzel— 
that is to .say, they had the ordinary cultivation and manuring 
of the usual root crops. The weight per acre, the saccharine 
contents of the juice, ^ind the quotient of purity compared 
favourably wath the best results obtained in Germany or France, 
and with those achieved by the Suffolk farmers, who between 
1868 and 1872 supplied Mr Duncan’s beetroot sugar factory at 
Lavenham ; for the weight of their roots rarely reached 15 Ions 
per acre, and the percentage of sugar in the juice appears to liave 
varied between to and 12. On the best-eipiipped and most 
.skilfully managed cane-sugar e.states, where the climate is 
favourable for maturing the cane, a similar return is olitaincd. 
Th(‘refore, roughly speaking, one ton of beetroot may he con- 
sidered to-day as of the same value as one ton of (mnes; the 
value of the refuse chips in one ease, as food for ('attic, b(‘ing 
put against the value of the refuse megass, as fuel, in the other. 
Before bt'clrooi had been brought to it.s present state of per- 
fection, and while the factories for its manipulation were worked 
w'ith hydraulic presses for s(|iieezing the juice out of the jiiilp 
produced in the raperies, the cane-sugar planter in the W est 
Indies could easily hold his own, notwithstanding the artifuial 
competition created and maintained by sugar hf)unties. But 
the d(‘gree of perfeetiem attained in tlte cultivation of the roots 
I and llieir sub.se(|U(‘nl manipulation entirely altered this situa- 
I lion and brought alKuit fhe ('Hsis in the sugar trade referred 
to in connexion vviih the bounties (see History below) and 
I dealt wilh in the Brussels ('(invention of i()02. 

In beiTroot-s'iigar manufacture tlie optralions are washing, 
slicing, difinsing, saturating, sulplmring, evaporation, concentration 
and curing. 

'Phe roots are brought from the fieltls \>y carts, ^ anal^ 

I and railways. Tiny ar(‘ weighetl and thi n dumped into a washing 
• machine, consisting of a large horizontal cage, subnicrgi'd in water, 
in which n volv(‘s a horizontal shaft carrying arms. I he arms ao' 
set in a sjiiral form, so that in revolving they not only .stir the 
mots, causing tliem to rub against each otluT, but also force them 
forward from the receiving end of tlu* cage to the other end. Here 
they are disehaiged (washed and freed Irom anv adluTcnt soil^ 
into an elevator, wliicli carric's thrmi uji to the lop ol the huilding 
and delivcTS them into a hojiper f('(.*ding the sheer. Shc(Ts used 
tf» be constructed with iron disks about 33 to 40 in. diameter, 
which W’eie fitted with knives aiul iruule i.p) to 130 revolutions 
JMT minute, iindiT the hopizer wliich received the roots, dliis 
lio])j>er vas di\i<led into two parts by tcrtical division jilates, 
against the bottom e<lge of which the knives in the tlisk torced 
the roots and sliced and pulpc tl them. Such machines w'ere good 
enough when the juice w'as expelled Irom the small and, so to 
speak, clio])])c«l slicts and pulp by means of hydraulic, presses. 
Bub Inulranlic press('s have now' been abandoned, for the juice is 
universally obtaininl by dillusion, and the small slicers have gon<* 
out of use, bei^iusi* the large amount of ])ul]) they pro<lnced in 
])rojM)rtion to .slices is not suitable for the diffusion jirocess, in 
wliich evenly cut slices are re(juired, whicli present a much greater 
surface with far less ri‘sistance to the dillusion water. Instead 
of the small slicers, machines made on the saiiK? principle, but 
with disk.s 7 ft. and upwards in diameter, arc used. Knives arc 
arrangt'tl around their cir('-uniference in such a w’ay that the lioj.ijier 
fe<;ding them presents an annular opening to the disk, say 7 ft. 
outside diameter and .5 ft. inside, with the. necessary division plat(,‘s 
for the knives to cut agaiiisl, and instead of making I4«) to 150 
revolutions the <lisks revolve onlv <>0 to 70 times i)er minute. 
Such a sheer is capable of elTicienily slicing 300,000 kilos of roots 
in tw'enty-four hours, the knives being (.hanged f(^r times in that 
jieriod, cir oftener if re(]nired, lor it is necessary to cliangc them 
the moment the slices show by their rough a])pe**aiicc that the 
knives are losing their cutting etlg(‘s. 

Diffusion , — The diffusion cells are clost'd, sertical, cylindrical 
vessels, holding generally (»o hectolitres, or gallons, and are 

arranged in batteries of 12 to 14. Sometimes iJie cells are erected 
in a circle, so that the spout Ik Iow tlie slicing machine revolving 
abov^e them with a corresponding radius can discharge, the slices 
into the centre of any of the ctdls. In otluT lact.ori(‘S the cells 
arc arranged in liiu.-s and are charg(;d from the sheer by suitable 
tele.scopic pipes or other convenient in(.;ans. A circular (Ijsposition 
of the cells f^tciliiales charging by the* use of a pipe rotating above 
them, but it renders the dis^iosal of tlu; hot spent slices somewhat 
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flilTiciilt and 'inconvftniont. The erection of the cells in straight 
lines nay c iiise some liiile complication in charging, hut it allows 
the hot spent slices to l)e discharged u])()n a travelling band which 
takes them to an elevMtf>r, an arrangement simpler than any whicli 
'■ practicable when the cells are dis])OSed in a circle. Kectmtly, 
however, a wtdl-known sugar maker in Germany has alttTed his 
battery in such manner that instead ol having to open a large door 
bel(nv the cells in order to discharge them promptly, he opens a 
comj>aralively small valve and, apj)lying compressed air at the top 
of tin' cell^ blows the whole contents of S})ent slice's up a pii)e to 
the tlrying a])])n.ralns, thus saving not ,only a great dt'al of time 
but also a great deal ol labour ol a kind which is both arduous 
and ])ainfnl, (*sp(‘ci.dly during cokl weather. I'he slices so blown 
u]), or elevated, are ]) issed through a mill which expels the surplus 
wati'r, and are then ]»ressed into cakes and dried until they hold 
about T2 "o ‘d wit(‘r ainl 88 of beet fibre. These cakes, sold 
as food for cattle, letch as much as ^4 pi'i* ton in Kiim.ania, wh<*re J 
four or live beetr(X)t lactoric's are now at work. A cell wlum filletl j 
with fresh slices becoiu<‘s the head of the battery, and where skilled j 
scieiltifie control can be ri'lied u])oii to regiilrile tln^ process, the best 
and most economical way of heating the slice's, previous to admitting 
the hot liipior from the next ci'll, is by dlirect steam; but as the 
•lightest inattention or carelessness in the admission ol dirc'ct steam 
might have the t'lfect of inverting sugar and thereby causing the 
loss of some ])ortioTi of saccharine in the slices, water heaters art 
generally ns<'d, through which water is ])assi‘d and heatt'd up 
previous to admission to the Irt'shly filled cell. Win n once a ct'll | 
is filk'd up and the slices are warmed through, the licpior from the | 
adjoining cell, which hitherto lias been unniiig out tif it to the 
saturators, is turned intv> the new c<'ll, and lieginning to dis]>lace | 
the juict* from the Iresh slices, runs tlu-neo to the saturators. Wln'ii j 
the new cell comes into o]K'ration and becomt's the head of tln^ . 
battery, the first or tail c'll is thr/iwn out, and numlx'r two be- 
comes the t 111 cell, and so the rounds are rc'pc'ated ; oiu; cell is always 
being em])ti(' 1 and one filleil or chargc'd with slict's and heated 
u]), the latter becoming the head of the battery as soon as it is 
ready. 

Saturation. The juice, ])revionsly treate<l with lime in the 1 
dillusioii batterv, fi^iws thence into a saturator. This is a closed j 
vessi'l, into which carbonic acid gas (j)roduce<l as descrilx'd here- j 
after) is lorcisl, and combining with the lime in the jmcc forms ‘ 
carbonate of lime. The whole is thi'n ]iassed through filter pri'sses, 
the cli'ar juice being run oil lor further treatment, while the carbon- 
ate o/, lime is obtained in cakes which are takt'ii to the fiehls ,is 
manure. I'hc principal imjirovement made of reci'iit years in this 
portion of the process has Ixu'n the conslrnctiuii of pipes through 
which the carbonic acid gas is injected into the juice in such a manner 
that they can be t^asily withdrawn and a clean set substituted. Tlie 
filt<r jiresses remain substantially unchanged, although many 
ingenious but slight alb'iMtions have been made in tluir details, 
'fhe juice, which has now become comparatively clear, is again 
treated w’ith lime, and again passtul through a saturator and filter 
l)resses, anfl comes out still cl(;arer than before. It is then treated 
with sulphurous acid gas, for the purpose of d ecu lor iza turn, again 
lime I to neutralize the aciil, and tlieii jiassed through a tliird 
saturator wheniii all traces of lime and sulphur are removed. 

A process for purilying and decolorizing the juice expresse 1 
from bertroots by the adilitiou ol a small (juantity of maiigaiiate 
of lime (2t) to .50 grammes pi-r hectolitre of juice), undi r the inlluciice 
of an electric ciirrtuit, w’as worked with considerable success in 
a sugar factory in the dejiartmeiit of Seiue-et-Marne in tlic yt'^ir 
TQoo-iooi. A saving of 40 is staUxl to be ellectetl in lime. 
The u-.e of sulphurous acid gas is entiri ly abandoned, and instead 
of three carbonatatit^ns with corrijspoiidiug labouf and plant only 
one is r(‘(juire l. The coellieieiit ot inirity is increased and tlio 
viscosity of the juice diminished, llie total saving elfecte<l is 
stated to be eciuivalent to 4 ir incs jier ton ()t bi'etroot worked up. 
'fhis system is also being tricil on a small sc de with sugar-caiio 
juioe in the West Indies. It by this process a nion^ juafect defeca- 
tion and jiurilication of tln^ juice is obtained, it will no doubt be 
highly bi'iielici il to the cane |)1 inter, though no great economy in 
lime c :n be elfected, because but very little is usial in a Cane factory 
in comp,. vi -.on with the amount used in a beet factory. 

lu'uf^uration and Crydafl nation, d'he cliMr juice thus obtained 
is ew jiorab'd in a multi])le-etlect ev^ajiorator and crystallized in 
a vaciiiiin pan, band the sugar is jnirged in ceutritiigals. J^'rom the 
centrifugal the sugar is ('it her turned out without washing as raw 
sugar, only fit tor the refinery, or else it is well washed with a 
sj>ray of water and air until white and dry, and it is then offere*! 
in tlie market as relined sug.ir, although it has iicvijr passed through 
anim.il charcoal (bone black). The processes of evapo-raiion and 
concc'iitration arc carried i>ii as they are in a cane, sugar factory, 
but with this a<lvantage, that the beet solutions are iret'r from gum 
aid glucose than those obtained from sugar-canes, and are therefore ! 
easit r to cook. 

— riiere arc various systems of purging refined, or so- 
calk'd refined, sugar in centrifugals, ^ill designed with a view of 
obtaining the sugar in lumps or tablets, so as to appear as if it had 
been turnerl out from moulds and not from centrifugals, ami great 


' ingenuity and large sums of money have boon spent in perfecting 
these different systems, with more or less h;ippy results. But the 
great achievi'inent of recent manufacture is the produclum, without 
the use uf animal cliarcoal, ol a cheaper, but good and wiiolesoiTK? 
I article, in appearance equal to refined sugar for all iiiU nts and 
[uirposes, except for making preserves of Iruits in the old fasliioiied 
w’ay. flit' w'holesahi jam manufacturers of the present day use 
this sugar; they boil the jam in vacuo and secnr(^ a ]. rod act that 
will last a long time without deteriorating, but it lacks the dclicacv 
I riiul distinctiv'c fiaN’our of iruit J)restir\'e^l liy a c^'!.ri‘fiil lioust'k*'*. per, 
who boils it in an open ])an with cane sugar to a It ss dt iisity, though 
t'xpo.scd for a short time to a great I'r lu'at. 

Carbrntatation . — The carbonic acid gas injected into the highly 
limed juice in the saturators is made by the calcination of limestom 
in a kiln pro\ided with three cleaning doors, so arranged ns to 
allow the lime to lx* removed simnlteiu oiisly from them every six 
hours. Tlu- gas gt'uerated in the kiln is Uiktn oil at the top by 
a pi])e to a ga.-washer. In this it passes through lour sht'cts of 
water, by w^hich it is not only freed from anv dust and dirt that 
may ha\e come ovxt with it from the kiln, but is also cook'd to 
a temperature wdiich jx-rmits an air-jiump to withdraw the gas 
from the kiln, through the gas-wa.sher, and force it into the saturators, 
without oveilu'ating. In some lactories fur refining sugar made 
Iroin iK'C't or canes this systiin of carbonatation is used, and en- 
ables the refiner to work with syru])s distinctly alk.diiu', and to 
economize a notable amount of animal charcoal. 

Kcfimng. — Briefly, sugar-refining consists t)f melting mw or 
unrefined sugar with wxilcr into a syrup of 27'^ to 28"' ikaiime^ 
or 1230 specific, gravity, passing it through filli'ring cloth to 
remove tlie sand and other matters in mechanical .suspension^ 
and then through animal chari'oal to remove all trai'cs of colour- 
ing maU(*r and lime, thus producing a perh'clly clear wdiiti' 
syrup, which, cooked in the vacuum jian and crystallized, 
becomes the refined sugar of commerce. 

Melthi^ Pans. — The melting pans are gt'iicr.dly rirciil.ir vessels, 
fitted with a jierforatod false botloiii, on which the sug.ir to be 
melted is dumped. The pans are provided with sliam worms to 
keep the ma.ss hut as n'qiiired, and with mechanical stirrers to 
keep it in movt'iiieiit and fhoroughly mixed with the wati'r and 
sweet water which are added to the siig-ir to obtain a solution 
of the specific gravity desired. Any sand or hf*avy matter in 
susjH'usion is allow’cd to f.all to the. bottom of the pan into the 

s.andbox ** before the melted sugar is run off to the cloth fillers. 
In a process employi'd with gn'.at success in some rcliin'ries tlii' 
raw sugars are washed bt lore bc'ing nulti'd, and Ihiis a purer 
article is obtained for subsequent tTralnunt. Tn this process the 
raw sugar is mixed with a small amount of syrup so as to form a 
suitable magma, and is then run into a ('.oiitinuous centrifugal, 
win re it is suKicieiitly washed, and from whicli it runs out, com- 
]Kirativ('ly clean, into the melting ])ans (k'seribed above. 

Piltcrs. — Taylor bag filti'rs arc gcTU'rally used for clearing the 
im'lted liquor of its ^aiechanical inqmritics. They were introduced 
yc'ars ago by the man whose nam(^ they still ri'tain, but they are 
very dillereut in construction to-day from what they w'lre when 
fir.st employed. They consist of tanks or cisterns fitted with 
” heads from wdiich a nuinbi'r of bags of specially woven i.loth 
are siispcmled in a .suitable maiiiu'T, and into which the mi lti'd 
sugar or litjuor to be filtered flows from the mc'lting jiaiis. 'I'he 
liags, though f»o in. or morti in circumferince, are folded up in 
such a w”iy that a sheath about 15 in. in circiimferi'iici; can be 
passed over tlu ia. Thus a maximum of filtc'iing surface with a 
minimum of licjiior in each bag is obtained, und a far greatir 
number of b.-igs are got into a given area than would otliirwi.'.i; 
be jio.ssible, w hile tlie danger of bursting 1h(* bags by h aving them 
unsiqqiortt'd is avoided. As llie liquor goes on filtering through 
the bags they gradually get filled up with slime and shulge, and 
Ihe clear li(]uor ceases to run. St(*am is then turned on to the 
outside of the bags aiul sheaths, and hot water is run through 
them to wash out all the sweets they contain. Large doors at 
the side of the cistern arc then opened, and as soon as tln^ bags 
are cool ('nough they arc removed at the expense of very exacting 
labour and consklerable time, and fresh bags and .sheaths are lixi'd 
in their places ready for filtering fresh liquor. The dirty bags and 
sheaths are then washed, mangled and dried, and made rea<ly 
for use again. In a refinery in Nova Scotia a .system Ii.is been 
introduced by which a travelling crane above the b.ag filters lilts 
up any head bodily w’ith all its bag.s attached, and runs it to the 
mud and w'ashing tanks at the end ot the, battery, while another 
.similar crane drops another head, fitted with fre.sh bags, into the 
place of the one just removed. The whole op.eratioii of thus 
changing a filter occupies about t(*n minutes, and there is no need 
for anyone to c'nter the hot cistc'rn to detach the bags, which are 
removed in the open air above the mud tank. By this arrangement 
the work of a refinery can be earned on with about one-half the 
('isterns otherwise required, because, although it dors not reduce 
the number of bag.s required per day for a given amount of 
work, it enables the refiner to use one cistern twice a day with 
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frrsli bags, instead of only once as heretofore. Tn some refineries 
the travelling cranes are now run by electricity, which still further 
lacilitates tlie work. Another method of enabling more work to 
be done in a given time in a giv('n cistern is the use of a bag twice 
the ordinary length, open at both ends. This, being folded and 
nl.ict^d in its sheath, is attached by both ends to the head, so that 
tlie melted liquor runs into both openings at the same time. The 
Iiiial colh'cts at th(i bottom of the |J. ‘^^^d allows the upper j)art of 
tin- bag to filter for a long<'r time than would be the case if the 
bottom end were closed aiul if th(- bag hung straight like the letter |. 

rile clear, bright syrup coming from the hag filters passes to 
the charcoal cisterns or filters. These arc large ('ylindrical vessels 
from 20 to 30 ft. high, and of such diameter as to hold* a given 
(jiiaiititv of aiiirn^d charcoal (also called “ Ixme-black " and “ char *') 
in ])ioportion to th'* coiitem]>lated output of the refinery. A very 
leiial si/e of cistern forming a cfuivenient unit is one that will 
hold 20 tons of char. Each cistern is fitted with a perforateil 

I. ilse bottom, on which a blanket or specially wovenV.Ioth is place* 1, 
to receive the char which is jjoured in from the toj), a.u<l ]iacke<l as 
evenly n.s ])Ossiblc until the cisb-rn is lilh'd. 'J'he char is them 

“ setth* 1 ” by water being slowly run on to it, in order to preve nt 
the syrup making channels lor itsidf and not permeating the 
whoK' mass evrmly. i'he cistern being thus iracUid and settled 
is closej, and the syrup from the bag tilters, he.Lted up to nearly 
boiling point, is aelmitted at the to]) until the cisb'rn is quite frdl. 

A sill ill pijie entering below the false bottom all»)\\s the air in the 
c.istt rn to escajie as it is dis])lac<‘<I by th(‘ water or syrup. In some 
reljiieries this jjijie, which is carrieil up to a higher level than the 
to]* of the cistern, is fitted with a wfiistle which sounds as long as 
the air esc.ipr's. When the souiul ce.'uscs the cistern is known to 
be full, ami the entrancr^ of furtlu r water or syrup is sto])])ed. I 
The syru]) in the cist(‘rn is allowed to remain for about twelve ! 
hours, by which time the char will have absoilie*! all the colouring : 

II, 1 Iter in it, as well as the limes A ci'^letn w< 11 ])icke«l with 20 
l(tris nf char will hold, in a<ldition, aliout 10 tons ot syrup, and 
aft'T settling, this can b(^ pressisl out b)’ allowing second tpi.'ilily 
svrii]), also heated to nearly boiling j.frint, to enb r the cistern 
slowly from the to]), or it may be pressed out by boiling water. 
11 / caret idly watcliiug the tlow' trom thii rlisclaage Cock of the 
listen! the ch.iiige trom tlie first li(]uor to the next is easily de- 
teited, and the ilischarge is diverted from the. canal lor the fir^T 
li<|uor to the canal tor the second liquor, and, when re«|uirc'd, to 
the ('.Liials tor the tliii-«l and tourth liiiuurs. Finally, boiling w.ib r 
is .'diiiiLled and forces out all the l.ist liquor, and then contimn'S 
to run and wash out tlnr swi ets until only a trace reni.iins. This 
we.tk solution, calk'd " swe(;t water,"' is sometimes nse<l for nudt- i 

the raw sugar, or it is eva])orated in a mult ij le-ellect ajrparatus I 
to 2/' Beaume density, ]»a.ssed through the cli a IjIUt, and cooUeil 
in the vacuum j)aii like tlie otle-r li<[ii<>is. Alt< r the sweets lia\ c 
I cine away, cold water is jrassed through the cliar until no li’.ace 
«*f liiiu! or sul]*l.ate of liiiu! is lound in it; then a lajge manlioki 
.it the bottfini ot the cistern is ()])cnc(l, and the wasln'd ami s])eiit 
ch.ir is removed. In most modi rn relim rii s the cisterns are so 
arranged that the Sjx nt char falls on to a travelling band and is 
conducted to an elevator which carries it up to the drying floor of 
the tharcoal kiln. 

Tu forts for Rrhurning Char . — The kilns arc m idc with either fixed 
or re\’uh'iiig retorts. Tlie former perha])S produce a little better 
■ har, but the latter, wairking almost automatically, require less 
lab )iir and attention tor an i;qual amount ot work, an 1 on the whole 
!ia\e ])rovevl very satisfactory. From the dr\iiig lloor on which 
the sj)L‘nt ('.har is heapi^l np i,t falls by gra\’it.itj<)n into the retorts, 
fhese are set in a kiln or oven, and an? kej)t at iis evim a t('mj)cra- 
ture as ])ossible, corrcs])undiiig to a dull cherry-red. iklow' c.ach j 
ret*>rt, and attached to it, is a cooler formed of thin sheet iron, 
\vh cli receives the hot char as it ])asses from tlie retort, and at the 
bottom of the C()oler is an arrangement of vedves wliich })eniiits 
a Certain amount of char to dro]) out and no more. With the 
tixe 1 ri'torts tliese valves are w'orked from time to time by tlie 
.itticidant, but with revolving retorts they are woi ked continuously 
and automatically and allow from sixteen to twenty four ounces 

char to escape p<T minute from each cooUt, and so make room 
in the retort above ior a eorres])on(ling (]nantity to enter from the 
drying flixir. 'fhe reburnt and cooled char is colk'cb;d and sent 
back to the char cisterns. In the best-iqjpidnted refineries the 
wholrnf the w’ork in connexion w ith the char is performed mcchani- I 
c'.illv-, with the exception of jt^Lcking the Idler cisterns with fresh I 
ediar and ciniitying the sj)ent and w^asherl char on to the carrying * 
hau ls. In lonner days, when refining sug.ar or " sugar baking ; 
w.is sup])oscd to be a mystery only undersbxid by a few' of the j 
initiatcvi, there was a place in the refinery called the " secret | 
room,” and this name is still used in some refineries, where, how- 
ever, it ap])lies not to any room, but to a small copper cistern, 
Constructed with five or six or more divisions or sm.all canals, 
into which all the charcoal cisterns discharge their liquors by 
pi])es led up from them to the* top of the cistern. Each pipe is 
fitted with a cock aiicl swivel, in such a manner that the liquor | 
from the cistern can be turned into the proper division according ■ 
to its quality. 


I Vacuum Pans and PcccivcYS. — riic filtered litpiors, being collected 
! in the various service tanks according to thidr (]ualities, are drawn 
up iulo the vacuum pans and boile*! to crvstaK. riiese are then 
, dischargeil into large receivers, which an- generally fitted with 
I stirrers, and from the receivers the cooked mass passes to the 
j centrifugal machines. ,\s in the beetroot lactoiies, these machines 
work on dillerent systems, but nearly all are arr.uiged to turn out 
j sugar in lumps or tablets presenting an a])]H'aratue similar to lliat 
j of loaf sugar made' in moulds, as tliis kind ol sugar meets with 
1 the greatest demand. Ciranul.it ed sugar, so called, is made by 
I passing the crystals, alter leaving the ceiitrilng.ils, tliroui;h a large 
I and slightly inclined revolving cylinder with a smaller one iusidc 
heated by steam. 'The sugar led into the iq.per end ol the i vliiider 
gradually works its way down to tlie lower, showering ilscH u])on 
the he.ited ci'iitral cylinder. A laii blast enters the lower end, ami, 
]>assing out at the ui)i»er end, carries oil the va])our ]>ri)ibii'ed \»y 
the drying of the sugar, and at the sanii* time assists the evapoia- 
tion. The dry sug.ir then jsasses into a rotating screen fitted with 
i two meshes, so th.it three gr.ides of sugar are oblaiued, the coarsest 
being that which falls out at the lower end of the revoK ing screen. 

Recent 7;)//'rm7;;;a'n/s. —Systematic feeding for the vacuum pan 
and systematic washing of the iinissecuite have been recently 
introduced not only into reiiiuTies, but also into sugar housi's 
or factories on ]>laiitati(ins of l>olli cane ami beetroot, and great 
advantages liai'e ri'snlted from their iiiqdovmenl. Tlie lirst- 
inentioned process consists of charging and lecaliiig the vaennm 
])an with the 1 ic.hrst syi iq), and then as the crystals iorm ami this 
svru]) becomes lluaeby less rich the ]).in is fed with syni]) of lower 
richness, but still of a rlfhness equal to tliat of the mother liipior 
to which it is aikled, and so on until but little molher-Iiijuor is 
lelt, ami that of the ])oorest (jnality. The syst*. malic w.ishing of 
the inassc'cuite is the riwersi; ol this process, W hen the inassecuiie, 
well ])ugged ami j)rep.Lred ioji j)nrging, is in the centrilngals, it 
is first w.ishi'd with s\nq) of low ilcnsity, to assist the sejiaralioii 
of mother-liquor of similar quality this washing being su]>])le- 
mented by the injection ol ])yr(' syrup of high density, or ” clairce,” 
when very white, sug.ir is reijiiirt'd. 'I he nniMilactiinrs who have 
a'lu]*ted this system arseit that, as coin]*ared with other methods, 
not only d*) they oI)taiii an increased yield of sugar of better quality, 
but that they do so ;it a less cost for nnining their machines and 
witli a ri'duced |‘X])enditiire in sugar and ” clairce." ” Clairci'" is 
the French ti i in lor syriq) of 27' to 30^ Ueaume .sjiecially prejj.ireil 
from the ]uirest sugar. 

A])a!t trom modifications in the details of sng.ar refining whii'h 
have come into use in lat*' years, it should be mentioned that loaf 
sng.ar made in conic.il nionlds, and sugars made ollierwisi*, to re.* 
.smiiblc loaf sugar, have prai tically <lisa])])eared from the trade, 
having been re]d.iced by cube sugar, whii h is fuunil to be more 
economic. !.l as subject to less W'asie by gioei'is and housikeepers, 
and aF«> less troul*!esomc to buy .and .sell. Its manufacture was 
introduced into JCiiglaud many years ago by Mi'.ssrs Henry 'l ate A 
Sons, ami they subsequently adojiteil and u.se now the imjjroved 
juucess and apparatus i)atenled in Maicli 1S90 by M. Gustave 
Adant, a foreman sugar refiner of Brussels. 

The following is a brief descri])tioii of thi‘ jnocess ,'i.ml apparatus, 
as cominuTiicat'*tl by tlie courte.sy ol Messrs Henry l ate A Sons, Ltd.: 
(iroui)S ot cells or moulds are built within and against a cylimlrical 
iron casing, by means of vertical ])lates inserted in grooves and 
.set radially to the axis of the easing, idach cell is of suitable dimen- 
sions to turn out a .slab of sugar about 1.] in. long - this being 
.about the ln'ight of the cell -and about S in. wi*le ami abf)ul 

in. to g in. thick, liy ini'ans of a travelling crane the casing is 
I j)l.iced within an iron drum, to whii.h it is .st i.iired, ami is tlan 
l*n)nght under a^ overhead vacuum ]>aii, from which the cells are 
idled with Dias.secuite. After cooling, the casing is lilted out ol 
the tlrnin by a crane, assisted by co]n]*ressed air, ami is then con- 
veyed l)y a ir.ivelling crane to a \ eilical ceutriliigal, inside ol which 
it is irlaile fast. Suitable pro\ ision is ma<le ior tlie egiess ol .syiiq» 
from tlie masseciiiti; in the c*-lls when iimlergoing ]*iirgiiig in the 
cenlrilugal; ami the washing of the i.rystals can be .aided by tlie 
injection of relined syriq) and conq*leled by that of ” dance.'' 
When this is ilone, the casing is liois{.ed out ot the ceiitritug.il ami 
the vertical i>lates and the sl.ibs of sugar are extracted. 'Fhe slabs 
.are sent by a conveyor to a * hying stove, wliema- liny issue to i)ass 
through a cutting inadiiiie, j)rovide(l with knives so arranged 
that the cutting takes j)lace both downwards and iq^airds, and lieic 
the slabs are cut into culx s. 'I'he cubes f.all from the ml ting inadiine 
on to a riddling machine, which separates those whidi are defective 
in size from the rest, 'rhese hitter pass to automatic weighing 
machine's, which drop them, in quantities of 1 cwt., into wooden 
boxes ol iiniiorm metasiirement, m.ade to contain that weight: 
and the boxe's are the'n conveyed to the .stf*i ehouse, ready lor sale. 

History and Statistics. — Strabo, xv. i. 20, has an inaccurate 
notice from Nearclius of the Indian honey-bearing reerj, and 
various classical writers of the first century of our era notice 
the sweet saj) of the Indian reed or e\’cn the granulated salt- 
like product which w\as imported from India, or from Arabia 
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and Oponc (f.h(?sc being entrepots of Indian trade), ^ under the 
name of saec'harum or (from Skr. sarkaray gravel, 

sugar), and usi‘d in medicine. The art of boiling sugar 
was known in Gangelic India, from whieli it was carried to 
China in the first half of the 7th century; but sugar refining 
Ciinnot have then been known, for the Chinese learned the use 
of ashes for this purpose only in the Mongol period, from 
Eg\ ptian visitors.- 'I'he eultivation of the cane in the West 
spn*ad from Khuzistan in Persia. At GundiVShapur in this region 
“ sugar was prepared with art ” about tlie time of the Arab 
(:on(|uest,‘^ and manufacture on a large scah' was carried on at 
Shuster, Sus and Askar-Mokram throughout the middle ages.*^ 
It has been phiusibly conjectured that the art of sugar refining, 
which the farther East learned from the Arabs, was developed 
by the famous physicians of tin’s regioii, in whose pharmacopoeia 
sugar had an important place. Under the Arabs the growth 
and manufnc'lure of the cane spread far and wide, from India 
to Sus in Morocco (EdrTsi, ed. Dozy, p. 62), and were also 
introduced into Sicily and Andalusia. 

In the age of discovery thi* Portuguese and Spaniards 
became the great disseminators of the cultivation of sugar; 
the cane was planted in Madeira in 1420; it was carried 
to San Domingo in 1404; tmd it spr 4 Md over the occupied 
portions of the West Indies and South Arru'rica early in 
the i()lh century. Within the first twenty years of the 
i6th century the sugar trade of San Domingo expanded with 
great rapidity, and it was frofa the dues levied on the 
imports brought thence to Spain tliat Charles V. obtained 
funds for bis palace-building at Madrid and Toledo. In the 
middle ages Venice was the great Fairopeari cemtre of the sugar 
trade, and towards the end of the T5th century a Venetian 
citizen received a reward of 100,000 (Towns for the invention of 
the art of making loaf sugar. One of the earlies.t references to 
sugar in Great Britain is that of 100,000 Ih of sugar being shipped 
to London in 1319 by 'I’omasso Loredano, merchant of Venice, 
to be*t‘\chang(?d for wool. In the same year there appcnirs in the 
a(*counts of the chamberlain of Scotland a payment at the rate 
of IS. 9jd. per Ih for sugar. Throughout Europe it conliniKTl 
to be a costly luxury and article of medic'inc only, till the 
increasing use of tea and coffee in the i8lh century brought 
it into the list (jf principal food staples. The? increa.se in the 
('onsurnption is excrnplified by the fact that, w'hile in 1700 th(' 
amount us(‘d in Great Britain was 10,000 tons, in 1800 it had 
risi*n to 150,000 tons, and in 1885 the total (juantity used was 
almost 1,100,000 tons. 

In 1747 Andreas Sigisrnund Marggraf, director of the physical 
classes in the Academy of Sciences, Perlin, discoverc(i the 
existence of common sugar in beetroot and in numerous other 
(Icshy roots which grow in temperate regions. But no practuTil 
use was made of the discovery during his lifetime. The first 
to establish a bcct-sugar factory was his pupij and succe.ssor, 
Eranz Carl Achard, at Cunern (near Breslau) in Silesia in 1801. 
The processes used wttc at first very im})erfect, but the extra- 
ordinary iruToasc in the price of sugar on the Continent caused 
hy the Napoleonic policy gav<? an impetus to the industry, 

’ Eiicaii iii. 237; Seneca, Epist. 84; Pliny, II. N. xii. 8 (who 
supposes that sugar was produced in Arabia as well as in India); 
Peri pi. mar. JCryth. § 14 ; Dioscorides ii. 104. The view, often 
re]jc.ated, that th(^ saccharuni of the ancients is the hydrate of 
silicii, sometimes found in bamboos and known in Arabian medicine 
as tahdshir^ is r^duted l)y Yule, Ane^lo-lndian Glossary ^ p. O54; sec 
also Xot. et extr. des MSS. de la hibl. nat. xxv. 267 se(j. 

* Marco Polo, cd. Yule, ii. 208, 2x2. In the middle ages the best 
sugar came from ICgyi)t (Kazwini i. 2O2), and in India coarse sugar 
is still called Chinest' and fine sugar Cairene or Egyptian. 

3 So the Armenian Geoi^raphy ascribed to Moses of Chorene 
('/.r. for the date of the work); St Martin, Mini, sur VArminie, 
ih 37.-2- 

* Ispikhri p. 91; ATikut ii. .j07. Tha'alibi, a writer ol the nth 
century, says that Ask.ar-Mokram had no equal for the quality 
and <|iiantity of its sugar, " notwithstanding the great production 
of 'Irak, Jorjan ami India.” It used to pay 50,000 lt> of sugar 
to the sultan in aiuiucd tribute {Laplif, p. 107). The names of 
sugar in modem Euru])eau languages are derived ' through the 
Arabic from th(^ Persian shakar. 


and beetroot factories were established at many centres both 
in Germany and in Frani c. In Germany the enterprise canu* 
to an end almost entirely vvilh the downfall of Napoleon L; 
but in ETance, where at first more scientific and economical 
methods of working were introduced, the manufacturers were 
able to keep the industry alive. It was not, howt*vcr, till after 
1830 that it sccur(*d a firm fooling; but from 1840 onwards it 
advanced with giant strides. 

Under the bounty system, by which the prolcTlionist coiinlric's 
of Europe stimulatcci the hvet sugar inclu.stry by bounties on 
exports, the produclitm of sugar in bounty- pacing countries 
was cncourag(?d and push(‘d far beyond the limits it ('ould 
have reach(‘d without state aid. At the same time the con- 
sumption of sugar was greatly restri('tcd owing to the 
h(“a\y excise duties imposed mainly to provide for the payment 
of the bounties. The very largcj quantity of output made 
available for export under these cxcc})li()nal conditions 
brought about the flooding of the British and other markets 
with sugars at depix'sscd prices, not unfrcqucntly l.x lowthe prime 
('osl of produ('ti(jn, to the harassment of imporlant induslri(*s 
carried on l)\' British refiners and sugar-growing colonies. In 
the.se circumstances, the British government sent out invita- 
tions on the 211(1 of July 1887 for an international eonference to 
mec't in London. 'I'hc ('onfi'nTice met, and on the 30th of August 
1888 a convention was signed by all the powers represented 
ex('ept hraiKH^ — namely, by Austria, Belgium, Germany, Great 
Britain, Italy, the Netherlands, Russia and Spain. JTanee 
withdrew because the United States was not a party to it. The 
fir.st arli('le declared that “ The high eonlra(Ting parties engage 
to take siicli measures as shall constitute an absolute and com- 
plete guarantee that no open or disguised bounty shall be granted 
on the manufaclur(‘ or exportation of sugar." The seventli 
article provided that b()unti('d sugars (sucres primes) must be 
(^x('luded from import into the territories of the signatory powers, 
by absolute prohibition (T entry or by l('vying ther(‘on a special 
duty in excess of the amount of the bounties, from which duty 
sugars coming from the contracting count ri(‘s, and not bounty- 
fed, must be free*. The convention was to be ratified on the 
ist of August 1890, and was to be ])ut in force on th(‘ 1st of 
.September 1891. 

The convention of 1888 was never ratified, and it is doubtful 
whether its ratifi('ation was urgt^L for a bill inlroduecd 1)V the 
British government in 1889 to giv(‘ it effect was not pressed, 
and it was manifesf that there was hesitation- whie'h pr(\scntly 
became refusal— to uphold the policy of the jienaltics on the 
importation of bountied sugar imposed by the seventh article, 
without which the convention would be so much waste paper. 

Eight y(.‘ars later, on the ist of August i8q6, the liounties 
oflcred by the governnunts of Germany and Austria-Hungary 
were approximately doiibh'd, and ETance had a bill in prepara- 
tion to increase hcTS correspondingly, although it was computed 
that they were even then ecjuivalent to a grant of £3, 5s. per ton. 
So wrote Mr (liamberlain, the colonial .secretary, on the gth 
of November fcjllowing, to the treasury. The minute plainly 
stated that it had becomes a question whether the continued 
enjoyment of advantages resulting from the importation of 
cheap bounty-fed sugar to sfane British industries did not 
involve the ruin of the. British sugar-producing (T)lonics; and 
that he was not prepared, as secretary of state for the (olonics, 
to accept the responsibility of allowing matters to take their 
course and to acquiesce in the policy of non-intervention hitherto 
pursued in regard to the bountks without having .satisfied 
himself as to w'hat such a policy might entail as regarded both 
the colonics and the exchequer. Mr Chamberlain coneliidc'd 
by asking whether the treasury would consent to sending a 
royal commission to the West Indies to inquire into the efiect 
of tlxe foreign sugar bounties on their principal industry. 

The treasury accepted the proposal, and a royal commission 
proe-eeded to the West Indies in December 1896, and reported a 
few months later in 1897. Only one commissioner, however, 
denounced the bounties as the real cause of the utter breakdown 
of trade and of the grievous distress which all three had witnessed 
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and fully acknowledged. But the minute and commission were 
not barren of result. A fresh conference of the powers assembled 
at Brussels, on the invitation of the Belgian government, on the 
7th of June 1898; and although the British delegates were not 
empowered to (‘onsent to a penal clause imposing counter- 
vailing duties on bountied sugar, the Belgian premier, who pre- 
sided, w'as abl(^ to assure them that if Great Britain would agree 
to such a clause, he could guarantee the accession of the govern- 
ments of Germany, Austria, Holland and his own. Of all the 
countries represented — Germany, Austria-Hungary, Belgium, 
Spain, France, Great Britain, the Netherlands, Russia and 
Sweden only one, namely Fram'e, was opposed to the com- 
plete suppression of all export bounties, direct or indirect; 
and Russia declined to discuss the (jiiestion of her internal 
legislation, contending that her system did ndt amount to a 
l)t)unty on exportation. 

Apart from the proceedings at the sittings, much of the actual 
work of the ( onference was done by informal discussion, under- 
taken to discover some means of arriving at a common under- 
standing. Was a comj)romise possible w'hich w'oiild bring about 
a satisfactory settlement } The British delegates wTotc that 
it appeared that there were a,t that time but two methods of 
securing the suppression of the bounty system - an arrangement 
for limitation of the Frtmch and Russian bounties acceptable 
to the other sugar-producing states, in return fur the total 
abolition of their bounties; or, a convention between a certain 
nunibcr of these states, providing for tlic total suppression of 
their bounties, and fur the prohibition of entry into their terri- 
lury of bounty-fed sugars, or countervailing duties prohibiting 
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I The full text in French, with an JCnglish traiiijlation, of the 
■ Sugar Convention, signed at Brussels on the 5th of March igoi 
by the plenipotentiaries of the goviriiments of (hu'iiiany, Austna- 
HungiU-y, Belgium, Spain, France, Great Britain, Italy, the NethtT- 
lands and S\ved('n, will be found in :i nluni presented to i)arlianu‘iit 
in Ajuil 1902 (Miscellaneous, No. 5, 1902, CM. 1013). 

TAHLii I. — Amounts (reduced to English money per cwt. avoir- 
dupois) of the total net sugar bounties granted by IMiropean poweis, 
according to the cuinputatioii issuetl by the Mcretary of the United 
St.'ites treasury on the 12th of December 1898. 
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the Belgian governnicnt thought a compromise might be 
possible. A proposal was annexed to the proch verbal of the 
final sitting, and tlie president closed the first .session of 
the Conference on tlie 25111 of June i8(;8 wath the expre.ssion | | 
of a hope that the di'legates W'ould .soon reassemble. | 

'flu? annual aggregate output of cane and date sugar in India 
was short of 4,000,000 tons. Exportation had long ('eased, 
jiartly owing to the bountied competition of beet sugar, and ' 
partly because the p(*oplc had bec'ome able to afford the con- i 
sumption of a greater (juarility than they produced; and (ierman 1 
and Austrian sugars w^ere pouring intijthe country to supply the 
dclieieney. Jhil the! importation of foreign sugar, rheajicned 
l>v foreign .state aid to a price w'hieh materially rediu'cd the 
fair and reasonable profit of native cullivjftors, w'as a state of 
things tlie Indian government could not aeet'pl. On the 20th 
of March iSpc; an act, authorizing the imposit ion of countervail- 
ing duties on bounty-fed articles at the port of importation, 
was passed by the ('ouru'il of India, and received the assent of 
t he go vernor-g(*ncraI . 

’”iis decisive st(‘f) wais not long in making itself fdt in the : 
chanceries of Europe. In October 1900 a conditional agree- 
nient for the rediK'tion of the bounties was made in Paris ; 
hctw'eeri France, Geriiiaiiy and Austria-Hungary; in February j 
190T the Belgian government proposed a new session of the (Mn- 
fereneeof i8{;8, and on the 16th of December follow ing Brussels , 
welconied once more the delegates of all the powers, with the ' 
exception of Russia, to the cightli European Sugar Bounty Con- | 
ference since that of Baris in 1862. The discussion lasted over i 
eight sittings, but the conference, to which the British d(*legates 
had I'orne with powt't.s to assent to a penal ( lause, arrived at 
an understanding, and a convent i(jn was signed in March 
1902. This was ratified^ on the 1st of February 1903, 
suljjcvt to a declaration by Great Britain that she dkl 
n»)t corisonl to penalize bounty-fed sugar from the British 
colonies. 

ft was agreed “ to suppress the direct and indirect bounties , 
^'hich might benefit the production or export of sugar, and not to ■ 
establish bounties of tliis kind during the whole duration of the j 
* onveiition," which was to come into force on the ist of September ' 
iQo ^, and to remain in force ^five. years, and IhcnceforwaT-d from 
>ear to year, in case no slate denounced it twelve months befoie 
tl'c jst of September in any year. A permanent commission was 
e-tablished to watch its execution. 


Sugars aualvsnu: in pitm snear [per cui.) 

1 l.u d I >ry Rrlincd. 

J.ess than 98 | <18 ;iud o (.Vdilitioual) 

Country- s. d. I s. d. s. d. 

Ihdlaiul 1 i«)-8 i I o 

.Sir 11 . Bergne ri'ported on the 27111 of July 1907 to Sir Edward 
Grey that— 

" I'Jio permanent session had met in s])etial .session on Ihi' 2;)tl 
of July, to consider the suggestion of His Britannic Majesty 
goveriunent to the ellecL that, it (ireat Britain couhl be. relieved 
from the obligation t«> enforce the jx iial jiroxisiuiis of th(‘ conven- 
tion, they would bo prepared not to give notice on the 1st ol Sep 
IrriibtT next ot their intention to withdraw on the ist of Seiitember 
1908 a notice which they wmild otherwise leel bound to give at 
the ap])oiiited time and h(‘ add(‘tl that “ At this meeting, a very 
g<*iierai <lesiie was expressed that, in thesis ciicunistaiie<;s, arr.Liige- 
uients should, if possible, be made which WJiuld ])eniut C.reat 
Britain to remain a party to the Sugar Convention. ” 

On the 1st of August 11)07 the Belgian mini.stcr in London 
transmitted to Sir Edward Grey a draft additional act pre- 
pared by the commission fur ('arrying out the proposal of His 
Britannic Majesty's governinent, and on tin? 281 h of August 
following an additional act was signed at Bru.ssels by tin* 
plenipotentiaries of the contracting parties, by which they 
undertook to maintain the conv(‘ntion of the 5th of March 
7902 ill forci' for a fresh period of fitc years. 

On the 2nd of Derenilier 1007 Sir 11 . Bergne wrote to the 
foreign ofhee from Bru.ssels, reporting that a special session 
of the permanent commission, established under the sugar 
bounties convention, had opened on the 18th of November, and 
the principal matter for its eoiisideralion had been the applica- 
tion of Russia to become a party to the tonvefttion on .special 
terms. A protoi'ol admitting Rii.ssia to the sugar convention 
was signed at Brussels on the iptli of December 1907. 

Sir A. JI. Ilardingc on behalf of Cireat Britain made the 
follow'ing deedaration 

“ The assent of His Majesty's government to the present protoc<»l 
is limited to the provisions enabling Russia to arlhere to the eon- 
ventioii, and does not iinjily assent to the .stipulation tending 
restrict the imj.'ortation of Kussi.iii sugar.'* 

When, in April 1908, Mr Asequith liecamc premier, and Mr 
Lloyd George chancellor of the exchetjuer, the sugar (-onvenlii.n 
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• Table TI. 

'rhe World's Trado in Cano and Beet Sii.t^ar, in tons avoirdupois, at decennial periods from 18^0 to 1870 inclusive, and yearly from 1871 
to igoi inclusive, with the ])ercentaKe of boot siitjar and the averat^^e price per cvvt. in shillinK^i and pence. Tons avoirdupois 

of 2.140 lb - loio kilof;;ramnif ,s. ' 


Yf.ir. 

C.ine. 

P»cct. 

Total. 

Per cent. 
Beet. 

Av'erai^e 
price 
per cwt. 

Year. 

Cane. Be(it . 

Total. 

JTr Cent. 
Beet. 

1840 

T ,0()O, ()()(> 

30,000 

1.150.0^)0 i 4‘35 

S. tl. 

48 0 

188J-1883 

2,331,000 2. 34s. 000 

4,89(>,ooo 

3 1 -98 

1830 

1 ,2<^<1,O0O 

200, 000 

1 ,400,000 

14-29 

40 0 

1883-1880 

2,4 49,000 2,224,000 

4, 30 2, 000 

48-72 

iSoo 

1 , 5 10,000 

389, 

1 ,899,000 

^<^’43 

35 9 

1880-1887 

2 , 345,990 j 2,733,000 

5,078,000 

5 V «2 

1870 

1.343,000 

8 ^ [ .000 

2,4 lO. 000 

34-40 

3 -i 0 

T 887 -1888 

2.403,000 2.431.000 

4,()i(>.ooo 

4 9 ' 83 

1S71 

1 ,3og,ooo 

1,070,000 

2 IQ, 000 

3^95 

2| 9 

1888 1889 

2.203,000 2,725,000 

4,988,000 

54‘9 i 

1872 187^ 

• t 79 

I, 2 lo,o<io 

3,003,000 

40-29 

8 

1889 1890 

2 ,oOq,ooo 4.(>4 4 .ooo 

5.702,000 

93*71 

i 187 i 1S71 

1 1 ,840,000 , 

1 ,28S,oot) 

3, T 28,000 

41T7 

22 TO 

1890 i8t)l 

-. 555.900 : 3,710,000 

1 (^,2(^5,000 

39 ‘ .i I 1 

11874 >873 

1,71 2,0(.>U ' 

1 ,2 19,000 

2,93 1 ,000 

4 J '59 

2 t) I 

1891-1892 

2,8^2,000 ! 3,501,000 

6 , 353.900 

1 

5319 1 

1 1873 -1870 

1,390,000 : 

r, ^ J ^,(.00 

'-\93 h‘X^o 

4.V7S 

1 18 I 

1892-1893 

3,043,000 3,428,()(X) 

6,4 73,000 

5 -^* 9.5 ' 

' lSy <> iSyy 

1,073,000 ! 

1 ,0 13,000 

2,718,000 

3^-41 

22 S 

1893-1894 1 

3,490,000 3,890.tX)() 

j 7,380.000 

. 5^*71 

■ 1877 1 878 

1 ,82 3. <100 j 

1 19,000 ! 

3.2 14,000 

4 V 7 \ 

23 0 

189 J 1893 

3.. 539, 000 . 4,792.000 

! 8,322.000 

5775 

1878-18 / i ) 

2 ,OIO.()oO j 

1.371,000 1 

L 381 ,000 

4 T89 

ly 2 

1893 189/1 : 

2.830,000 4. 3 T 3.000 

1 7.133.000 

59'. 49 

I 87 <) - 1880 

r ,832.000 

1 .40 2,«<00 

3.2 1 J.ooo 

43-^1 

19 3 

i8oO-r8.)7 

2,8(,4,oo(i 4 , 931,000 

1 8,818,000 

39-18 

t 8 S() iSSi 

r ,91 I .ono ' 

1 , 748.0 )n 

yo59,ooo 

4 <’‘i 3 ' 

20 4 

; i897-i8<j8 

2.898,000 4,872.000 

7.770,000 

/_) 2 ‘ 7 () 

1881 -1882 

2,OOo_' )oo 

1,782.000 ‘ 

3.842,000 

4 ^*‘ 3 ^ i 

2 f 3 4 

' 1898-1S99 

-.995,000 ' 4,977.000 

7 . 937,090 

62-7/) 

18S2 - 188^ 

2. 107. 000 

2,147.000 1 4,23 J.ooo 

59*47 i 

20 2 

1899 -1 000 

’.904,000' 3.310,000 

8.414.000 ! 

(>5*48 

188 ^-iSS \ 

1 2. ’^2 ^.OOO 

2. 

4,0So,oo() 

i 39-40 

10 8 

I 000 1901 

2,830,000 3,930,000 

8,800,000 

97 -f»i 


Average 
price 
per cwt. 

s. d. 
12 4 

M I 

11 g 

12 0 

T.| 10 

r.S I 

14 o 
6 
M 

* 5 

9 II 

TO 7 
9 3 

TI o 
II 9 
1 1 () 

1 1 6 


Ilie <|iinntities ol cane .sugar are bascf? on tlie trade circulars of Messrs Wdlctt & (iray of New York; thos(' of beet sugar on tlic 
tr.ule circulars of Messrs l^. C\ Licht of Magdeburg; an! the prices are obtained from sfatemenl.s .snjjplied by importers into the 
United States of the cost in foreign countries of the sugars winch they import. The table has been adapted from tlie Monthly 
Summary of Commerce and hiii.mce of the Unilerl States, January ]'repar(‘fl in the Bureau of Statistics, Ireasury !>( partmeiil , 

NN’ashington Ciovernment Printing O^Tice. igog. 


Table III. 

(Quantities of Kaw and Kefined Cane and Beet Sugar, in tons avoirdupois, imported into the United Kingdom in 1870 and in 1875. and 
yearly from ibbo to igoi inclusive, with the consumption per head of the population in lb and the price per cwt. (if raw 
and refined sugar. 


V'Ml-. 

Khiw Uaiu', 

I\ciw Beet. 

Kehiu; ! (T'lru’. 

KefiTH'il B/'et. 

Total. 

Consumption per he;'/). 

'total. 

1 

Tjc/‘ pc'r cwt 


Haw. 

Hefint-d. 

Kd w. 

Rz-rnu-.l. 


Tom'.. 

Tons. 

Toms. 

To IS. 

I'oiis. 

11) 

!i> 

11) 

.s. 

.1. 

1 

s. 

.1. 

1S70 

35/ »,()< )0 

S J ,000 

3,00/.) 

82,000 

725,0/1/) 



— 

- 

- 

- 

- 

1873 

-n3,oc)0 

107,000 

I(),ooo 

I 28,000 

/) 3 ().o/)/> 

50/1.^ 

8' 88 

59-52 

2 I 

2 

39 

} 

1 8 So 

3(j»),ono 

2/ )0,o.')o 

I r .000 

140,000 

1 ,/)oi .00/1 

5 1-09 

9*49 

(>0-33 

2 I 

0 

2(4 

5 

1 88 1 

<>2 4,000 

; I o.oot) 

5,000 

T 45.000 

1 .071 ,000 

50()l 

8-. 14 

6 PI 5 

2 [ 

9 

28 

1 1 

1882 

72f),OOo 

293,000 

O.ooo 

144,000 

i , 1 40,000 

58-78 

8- 48 

(>7- 1() 

21 

1 

28 

S 

18S5 

507 ,o<.'o 

420,000 

7,000 

157,/)/)/) 

1 , 184,000 

58-73 

t)-87 

(>8- TO 

2(1 

1 

27 

2 

188 J 

582 ,<)« >0 

309,900 

5 . 4.990 

I(»o,oo/: 

1 . 19 1.99/1 

55' 5 7 

12-58 

( *8- 1 3 

1.1 

/> 

28 

1 1 

' 18S3 

3<»i ,000 

410,000 

1 14.000 

132,00/1 

1 .2 47,00/) 

55 'T‘ 

15-75 

7 T- 2 I 

1.4 

10 

18 

2 

188/. 

408,000 

33<),999 

71 ,000 

2 \ 7,000 

1,123,000 

44*61 

18-73 

04-4/1 

1.4 

0 

U) 

8 

1887 

j V 1,000 

4/* 1,000 

4/; /XK) 

31 1,000 

1,230,0/1/1 

50-80 

20-23 

7T03 

1 2 

T 

15 

8 

I 8.S8 

571.990 I 

UO./IOO 1 

2.(X)0 

342.00/1 

l , 237 ,/io/i 

17' 9 7 

• 19-/49 

/' 7 * 9 <' 

13 

5 

( 7 

8 

iK.S.i 

470.000 1 

407.000 

1.01)0 

.j.jS.ooo 

i .42(1. /)()/) 

48*38 

'^6-34 

74'92 

15 

5 

19 

8 

iSo" 1 

28^.00/) 1 

50 yooo 

1 5,<)()0 

48-1., 00.) 

1 .283,000 

j 4-*87 

28-22 i 

7 1 09 

T 2 

(> 

If) 

1 

1 8< , I 1 

449.000 1 

4/)l,(ioo 

27.00/1 

340.0/10 

i .477.0/1/1 

j 45'98 

32-91 

78-02 

12 

TO 

lO 

() 

1892 

38/3000 1 

.| 20 .O(:() 

2,000 1 

320. 0/X) 

1,440.000 

1 4 T 58 

40-04 

75 *' 2 i 

13 

0 

17 

l ' 

I 89 ^ 

VtS.OOO j 

43 4,000 

2,000 1 

575.999' 

r. >79.900 

1 

33' 1 7 

75 ’ 5 S 

14 

2 

18 

4 ! 

1 1891 

^2 1 

4 ()T , (.)()« ) 

1,000 1 

(>9/ >,00/1 

1,412./)/)/) 

47 * 18 

39*9/) 

77/)8 

1 1 

5 

15 

/> ] 

1 89 3 

388,0(10 

4 /» 3 <»oo 

1,000 

yn/ »,(,)< >/i 

1,338.0/j/.) 

! 45-28 

4/)- i/i 

8.1-38 

9 

7 

1.4 

-1 

, 1 8<}9 

^8t .000 

}()/», 000 j 

1,000 i 

748./ >0/1 

1 , 52/ »,/>o/i 

1 4/1-91 

4153 

82-47 

I/i 

5 

14 

7 i 

! 1897 

2 J2,000 

444,000 

1 .000 

J 79 . 4 . 90/1 

i.4(>/).ooo 

34 - 5 *: 

43-/42 

78-11 

9 

0 

12 

.4 

1 1 898 

2 8/), 000 

478,00/1 

I ,/ )00 

825,00/1 

1 , 5( >0,000 

39-8/) 

45'29 

83-18 

9 

8 

12 

.5 

1899 

1 8/»,ooo 

j(»9,ooo I 

I.OOO 

889,000 

T.3 J3.000 

35'93 

48-08 

8 |' 3 I 

10 

(> 

12 

/ 

TQOO 

1 50,000 

512,000 

; 1,000 

991,000 

T. 924./)00 

35 * 18 

5--3 

87-71 

10 

i 

12 

10 

: I<H>T 

178.47^ 

2 9 . 1.51 

» oon 

1.970554 ' 

' 1.785.479 

4O-S0 

59-49 

9 4*29 

l/i 

(1 ' 

T 2 

0 


of Tgo2 had thus been renewed in a modilied form. Great have continued the convention, and probably with suevess, 
Britain, instead of agreeing to prohibit the importation of and would have proposed prohibitive or retaliatory duties in 
bounty-fed sugar, was allowed to permit it under certain limits, respect of British sugar, with bad results politically. Still the 
Russia, whi(di gave bounties, was to be allowed to send into British government had been prepared to denounce the eon- 
Kiiropean markets not more than 1,000,000 tons within the , vamtion in view of the penal clause which had en.siired the cx- 
next five years,* and Gn'at Britain undertook to give certificates i elusion of Ixmnly-fed sugar, either directly or through the 
guaranteeing that sugar refined in the United Kingdom and ' imposition of an extra duty. But^this had been removed, and 
exported had not been bounty-fed. The ren(;wal of the eon- it was now iinrea-Sonablc to insist on denunciation. Ru.ssia 
v'ention was disapproved by certain Liberal politicians, who in- would have made the same arrangement she had obtained 
sisted that the price of sugar had been raised by the convention; had we seceded from the convention. She had formerly sent 
and Sir Edward Grev said that the government had intended to England about 40,000 tons of sugar yearly ; she might now 
to denounri* the ('onvention, but other countries had urged that send 200,000 tons. Was this limitation a rea.son for sacrificing 
Uireat Britain had induced them to enter into if and to alter the advantages we had gained ? Under the original terms 
their fiscal system for that purpose, and it would be unfair to of the convention Great lirltain might have been asked to close 
upset the arrangement. Besides, denunciation would not have her ports to sugar proceeding from one country or another, 
meant a return to prior conditions; for other countries would , This was now impo.ssible. 



SUGAR 


47 


f 

Table IV. 

Thu Cane an<l Beet Su^ar Crops of tho World for 1909-1910, with the average of the crops for the seven prccedinR^ years from 1902 to 

1903. in tons of 2240 th. 

X Cane Sugar (compiled from the IVeefdv Statistical Sut^ar Trade Journal oi Messrs Willett & Graj” of New York, and books and reports 

published under the authority of the government of India). 



; f'rop. 

Average crop , 

Country. 

for 7 vears end 

1909-ioro 

ing 1908 1909. 

' Abic.'i 

IMus aviiiiiJupob. 

'tons avoirdupois 

E.^vpt 

55.000 

<> 7 . 59*1 

Mauritius 

220,000 

iiS3.()8S 

Keiiui.m ... 

45,000 

33.299 

X.it'd 

1 "i.OOO 

27.857 

T()t;d in Africa . 

305,000 

U'2.430 

Aiiiorii'a 



Argent lua 

T20,0()0 

• 1^2.410 1 

IJiMzil 

270,000 

218.214 i 

liritish ColoTiit's ■ 



'i'liuidud 

45,000 

45.232 

Baibadoes .... 

.|o,ooo 

37.192 

[.luiaica 

I2,oo<.> 

I t.25 t 

AuLr;ua and St Kitts. 

25,000 

2 1. <85 7 

Beiin'rara 

1 1 5,000 

1 1 1.922 

Lessor Antilles 

(>.ooo 

•^>. 7 T 5 

Total in Jhitish (V)Ioni<is 

24^,000 

lb l 7 > 

Cost.i, Rica 

2 . 500 

2.<»57 

r.ub<i 

1 1 ,700,000 

1 . 1 -So. •() ^ 

iKiui.h C(»l<>uy. St Cioi.\ . | 

1 15,000 

12.857 

I )uU:h C'olouv. Surinam 

1 5,000 

J 3.14U 

I'l.MK'h C-oloiiies 

1 i 

Marti. uque .... 

' .10,0()(^ 

3I.-79 ' 

Gua<li‘l<)upe .... 

4 0,000 ! 

37 . 5 '’<» 

Tot.diu b'rencli Colonies 

1 .So, 000 

71.779 

I'.eiiador 

1 y,()oo 

<M 43 

Guat<*mida 

1 7 

8.010 

Ibuti and Sanb» Domingo . 

1 Qo.ooo 

“'s'v*i 3 

.Mexico 

1 ^0,000 

f « 1.790 

Xnaragiia 

i t^ 5 po 1 

4 , 2()0 

JVru 

i -,0,000 

• n.<>i 9 

Sals’ador ' 

0,500 1 

5.040 

1 iiited tdates — 



LoUIM.tU.l .... 

325,000 

300.7T1 

Texas 

I 0 , 0 <)(» 

9.571 

1 'ni to Kieo 

2.S«),000 

170.280 

I l.LVV.dt.’Jl Isl.oids. 

490,000 


'I'ot 1 in 1 'nited State-. . ^ 

I . 1 05 ,0( ,0 

89 o. 9 <j 5 I 




Aveia.ge crop 

Country. 

Crop. 

lor 7 years end 


1009 1910 

mg 1908 1909. 


I'otKs axoirdupois. 

1 .'MS avoirdupois 

Venezuela ...•., 

3.000 

3.000 

'rotal in America . 

5.055.000 

3.107.252 

Asia — • 



British India and Depen 



dencies 

5.750,000 

5.()00 000 

Chin.a 

I .OOvi.OOO 

1 ,000,000 

Du tell Colon V 

- - 

— 

java and Madoera 

1 .200,000 

C‘n 9,759 

Japan and Fornios.1. 

I 50,000 

94.225 

l’nif»‘d States J^issession 



Philippine Islands 

1 4 5,000 

I 25,4(18 

Siam 

7,o( )0 

(),000 

Total in .Asia 

0,2 ^ 2 .oO() 

5.8 15 . D/2 

• 



Australia and Polynesia* - 



British Colonies — 


1 1 

1 

J'iji Islantls 

On, 000 

•10,928 

Queensland . . ft 

1 3(>.oo<» 

141,000 • 

New South Wales. 

14.500 

20, 70(1 

'fobil in .Aiisl r.ilia and 



Polyiie.sia. . . • . 

219,500 j 

-<:! <*<-1 , 

Juirope — 

i 


Spain 

1 

TO, 000 1 

10.47 ^ 

Total i 14 l ai rope 

1 !> ()()() ' 

1 

• 9.175 

Sutnniin v — 

i 


Africa 

305,00c > 


America 

3 . 955 .u< >0 

3.107.252 

A.da 

(>,2 52,(K)0 

15.43,2 

Aied raba and i'olviu'sia 

219,500 

214.951 

Europe 

lO.ooo 1 

10.475 

d'otal Production of Cane 



Sugar in the World 

10.787,500 

9 . 490.227 


r*. licet Sug.ir (cnrn])il(‘d lioiu data IiuulsIilmI bv the Statist iscl-es Bureau fiir die K'nlu-sizucker Industrie* ties ]>euts(:lien Keidics ef 

.Mr I'. (). Lielit. Ma tdeburg). 


( -ouiitrv. 

Ci<»]L 

(-lop. 

Crop. 

('roi>. 

Ciop. 

Crop, 

(. n )p, 

As1 imated 

Aver.tge of 7 


10^'2 -I<)0 5. 

1005 r 00 1 . 

1004 1905. 

T 005 -r 9 o(». 

I9r)(» 1907. 

U107 i«ro8, 

t 9<>8 19oc>. 

i r< )p. 

yeais 191)2 1905 









1909 1910. 

to 1908 1909. 


'Ion, 

Ton., 

Tons 

'tons 


Tons 

Ton, 

'Ions 

'I 


...v oinliipois. 

.i\ oinliipois. 

.ivoirtliipois 

.ivoiidup, -i',. 

.i\ oltdilpoi ,. 

:ivoit<In]ioi.>. 

;i\ oirdiipuis. 

.ivoirtlupon.. 

.'IV oil (liipuis 

Vusiria-I luii.garx' . 

I. op), <187 

l.T -10,519 

8 /. 5 . 38 ’, 

<.•185.91-1 

1 . 522. 7i() 

<.402,157 

<. 379 . 5 ‘>' 

1 . 240, 102 

1 . 23 <>.I 72 

Ri-l.ginm .... 

220,550 

200.2 5 5 

173 . <'79 

323.577 

27.S. 538 

228. (>82 

2 •-,4.258 

2 .j(>,o 5 I 

'259.902 

Denmark .... 

39.00.1 

• 19.^58 

44,101 

(.4 958 

<>5.94- 

*' 5 5.117 

<> 4 . 3<'7 

95.073 

55.548 

I' ranee 

820.050 

70:. (>05 

(.12,592 

<.072,473 

VMI.CVl 

7 I(».2 18 

791 . 5*2 

81 1 ,970 

795.058 

(ieriii my .... 

I. 7 .W .62 1 

1,897.251 

^572,92.5 

2.579.959 

2.20 5,810 

'2/ >95.950 

2.049.951 

2,007,780 

i, 99 o .()37 

MoUau.l .... 

100,795 

1 21 ,()Oo 

• 34.391 

203,91 2 

178.551 

172, 1<7 

2 10,958 

I9().8.) i 

< 90,375 

1 1 aly 

82.435 

128,79 1 

77 .M.’) 

92,43 *> 

104,702 

135.818 

1(12,701 

1 T 4 , 1 ( >8 

1 1 1.718 

Russia 

1 , 239 , 40 «j 

1.187.848 

938, 5() 5 

955.20} 

1.117.589 

*.387.732 

'.237,530 

1 ,151 ,840 

<.*94.105 

Poibsl States . . . 

T92,.179 

201,847 

2 oO,,| r«> 

279.2 50 

429,171 

•1 5.5.248 

377 . 9 -l.T 

4 18, -288 

302,890 

Dtlier Countries . 

201,510 

2 - 19.25 1 

2 ‘> 5 . 5 l 8 

219.581 

289.220 

2 ()8,.j()8 

289.9 55 

274.594 

250,050 

Pot d (Top of the World 

5 . (>95. 799 

5 .f) 77 ,i 89 

1,8 lo.yciH 

7 ,T0 2.o8t) 

7.030.989 

(#.891 , Hy (> 

(), 8 i 8 ..i 58 

(>, t^oij.fjoy 

9,552 155 


'riu* rniuter temporarily dr4)ppe{l, hut certain Liberal members 
‘'f parliament continued to press for the withdrawal of Great 
liritain from the convent ‘on, it being staled that a promi.se had 
l)een privately given by Sir Henry Campbell-Bannerman that 
the government would withdraw as soon as practicable. On 
ihe 15th of July 1908, Mr Asquith said that Sir Edw’ard Grey 
had announced in the House of Commons on the 6th of June | 
1907 that the British governjnent intended to negotiate with 
the powers for the renewed of the convention, on condition that 
they would relinquish the penal clause, and that none of 


the obligations in the convention as renewtd were pmal or 
required statutory authority. 

Tables II., 111 . (p. 40) and IV. (above) giv<‘ statistics of cine 
an<l bc< t sugar production. 

'I'he (juaii titles for Imlia have been computed from information fur- 
nished i>y the India office, and publications made under aulliorily of 
the secrettiry of statu and the commercial intulligt-nce dejiartiiviit of 
the Indian gcivernment. 

The whole of the sugar produced in India is consumed in the 
country ami sugar is imported, tlie bulk of it being cane sugar coming 
from Mauritius and Java, and about 85 % of the import is of high 
(jiiality rusc^ibling refineil sugar. 
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It would aj^pear that th(; purchasing power of the inhabitants 
of India has increased of late years, and there is a growing demantl 
for rtTined sugar, fostered by the circumstance that modern pro- 
cesses of manufacture can make a quality of sugar, broadly sjicakiiig, 
equal to sugar relineil by animal charcoal, without using charcoal, 
and so the religious objections to the refined sugars of old days 
have been overcome. (A. Ch. ; V. \V. Cir.) 

SUGAR-BIRD, the English name I'ommonly given in the West 
India Islands to the various members of the genus Certhiola 
(belonging to the Passerine family ('oorebidae^) for their habit 
of frequenting the euring-houses where sugar is kept, apparently 
attracted thither by the swarms of flies. 'Ehey ofttm come into 
dwelling-houses, hopping from one pieee of furniture to another 
and carefully exploring the surrounding objects with intent to 
find a spider or insect. In their figure and motions they remind 
u northern naturalist of a nuthatch, while their (oloratiori — 
black, yellow, olive, gr(^y and white — recalls to him a titmouse. 
They generally keep in pairs and build a domed but untidy nest, 
laying therein three eggs, white, blotched with rusty-red. 
Many species arc recognized, some of them with a very limited 
range; three are continental, with a joint range extending from 
southern Mexico to Peru, Bolivia and south-eastern Brazil, 
while others are peculiar to certain of the Antilles, and several 
of them to one island only. Thus C\ i-iboti is limited, so far 
as is known, to (\)zumel (off Yucatan), C. tricolor to Old Provi- 
dence, C, flaifeola {\\w. type of the genus) to Jamai('a, and sn 
on, while islands that are in sight of one another are often 
inhabited by different “ species.” •The genus fumishes an ex- 
cellent example of the effeeTs of isolation in breaking up an 
original form, while there is comparatively little diflerentiation 
among the individuals which inhabit a large and continuous 
area. The non-appearance of this genus in Cuba is veiy^ 
remarkable. (A. N.) 

SUGER (r. iO(St-ii5i), French ecclesiastic, statesman and 
historian, was born ot poor parents either in Flanders, at 
St Denis near Paris, or at Toury in Bcauce. About 1091 he 
enteriM the abbey of St Denis. Until about 1104 he was edu- 
cated at tht‘ priory of St Denis de TEstrcc, and there first met 
his pupil King Louis VI. From 1104 1^06 Suger attended 

another school, perhaps that attached to the abbey of St 
Benoit-sur- Loire. In tio 6 he became secretary to the abbot of 
St Denis. In the following year he was made provost of Berneval 
in Normandy, and in 1109 ot Toury. In 1118 lie was sent 
by Louis VI. to the court of Pope (ielasiiis 11 . at Maguelonne, 
and lived from ii.?i to 1122 at the court of his successor, 
Calixtus 11 . On his return from Italy Suger was appointed 
abbot of Si Denis. Until. 1127 he occupied himself at court 
inainly with the temporal affairs of the kingdom, while during 
the following decade he devoted himself to the reorganization 
and reform of St Denis, In ii^^7 lie accompanied the future 
king, Louis VIL, into Aquitaine on the occasion of that prim e’s 
marriage to Eleanor of Aijuitaine, and duripg the second 
crusade was one of the regents of the kingdom (1147-1149). 
lie was bitterly opposed to the king’s divorce, having himself 
advised the marriage. Although he disapprovtul of tiie second 
crusade, he himself, at the time of his death, on the 31st of 
January T15T, was preaching a new erusade. 

Suger was the friend and counsellor of both Louis VT. 
and Louis VIL He urged the king to d<‘Slroy the feudal 
bandits, was responsible for the royal taeties in dealing with 
the eorimiunai movements, and endeavoured to regularize the 
administration of justice. He left his abbey, which possessed 
consideral>le property, enriched and embellished by the eon- 
striietion of a new chundi built in th<‘ nascent Gothic style. 

Suger was the foremost historian of his time. He was the 

' Known in Trc ncli as Cuitmtits, a name used for them also by 
some Vait^lish writers. The Ctuitqmt of Hernandez medic. N. 

hisfy. thesaurus^ p. 5O), a iiamo said by him to bo of native 
origin, can hardly be determined, though thought by Montbeillanl 
(Hist. nat. oiscaux\ v. 529) to be what i-. now known as Coereha 
caerulcd, but that of later writers is C. rvanea. Tlie name! is probably 
onomatopoctic, and very likt ly analo^rous to tlic “ (juit ” applied 
in Jamaica to several small birds. " 


author of a panegyric on Louis VI. (Vila Ludovici regis), and 
part-author of the perhaps more impartial history of Louis VIL 
(llistoria gloriosi regis J.udovid). In his J.iher de rebus in 
adminisiratiofie sua gestis, and its supplement Libellus de con- 
secratione ecclesiae S. he treats of the improvements he 

had made to St Denis, describes the treasure of the church, and 
gives an account of the rebuilding. Suger’s works served to 
imbue the monks of St Denis with a taste for liistory, and 
called forth a long .series ol (juasi-ofhcial chronicles. 

S(‘e O. Cartcllicri, Aht Suger von Saint f^enis (Berlin, 1898); A. 
Tuchaire; Louis le Gros (Paris, 1890); F. A. Gervaise , de 
Suger (Paris, 1721). 

SUGGESTION. By the older British writers on psycliologv 
the words suggest ” and ” suggestion ” were used in senses very 
close to those which they have in common speech; one idea was 
.said to suggest another when it recalled that otlier to mind or 
(in the modern phrase) reproduced it. Modern studies in mental 
pathology and hypnotism (q.v.) have led to the use of these 
words by psychologists in a special and techniial sense. The 
hypnotists of the Nancy school rcdisi'overed and gave general 
currency to the doctrine that the most essential feature of the 
iiypnotic state is the uiKpiestioning obedience and docility with 
which tlie hypnotized subject accepts, believes, and acts in 
accordance with every coniinand or proposition of the hypno- 
tizer. Commands or propositions made to the subjtH*t (tliey 
may be merely implied by a g(‘sture, a glani'e, or a ehann- 
remark to a third person) and acceiHed with this peculiarly 
uncritical and intense belief were called “suggestions”; and 
the subject that accepted them in this fashion was said to be 
“ suggestible.” It has also been made abundantly clear, chiefly 
by the labours of French physicians, that a high degree of 
“suggestibility” is a leading feature of hysteria, and that this 
fact is the key to the understanding of very many of its protean 
manifestations. 

It is also becoming widely recognized that tin* suggestibility 
of hypnosis and of hysteria is c onditioned by a j)eeuliar state of 
the brain, nairu'ly a cen‘bral or mental dissoc iation, wEieh in 
hypnosis is temporarily induced by the operations of the 
hypnotist, and in hysteria arises from some deficiency of energy 
in the whole psyc ho-physical system. In respect to these points 
I there is now a wide consensus of opinion among the leading 
i authorities; but as to the range and scope of suggestion in our 
mental hie great differences of opinion still obtain. We may 
distinguish three pi>:neipal views. Firstly, it is maintained b> 
a number of physicians (notably by ProlV.ssc*!' Pierre Janet, 
w'hovse profound studies of hysterical j)aticnls are justly cele- 
brated) that all hypiu)tizal.)le persons are hystc-rieal and that 
sugg(\stil)ility is a condition peculiar to hysterical subjects. 
In view of the assertions in rec'ent years of several physicians 
of high repute to the effect that they find more tlian 90 
of all sulqec'ts hypnolizable, it would scorn that this view can 
not be maintained, and that tliis restriction of suggestion to 
hysterical subjects only, and the stigmatization of suggestibility 
as in every ease a morbid symptom, are errors arising from too 
exc'lusive occupation with its manifestations in this field. A 
secemd grou]) consists of WTiters who admit that suggestion may 
operate in normal minds, but who, while n'cognizing that it is 
not an essentially pathological process, maintain that it is a 
proj'ess of ver\" pt.*c uliar and exceptional nature that has little 
or no affinity with normal mental operations. They hold that 
suggestion, whether it oeeiirs in morbid or in healthy subjects, 
always implies thc' coming into oj)cration of some obscurely 
conceived faculty or region of the mind which is present in all 
men, but which usually lies hidden or submerged beneath the 
j flow of our more commonplac^e mental activities. This sub 
merged faculty or system of faculties, whic h is held by these 
authors to be c^perative in all processes of suggestion, is variously 
I designated by them the secondary or submerged stratum of c‘c>n- 
i sc iousness, the subi'onsc’ioiis or subliminal self (see Subliminal 
i Ski.f). The writers of this group insist upon tlie more start- 
■ ling of tlie effects produci])le by suggestion, thc more pro- 
! found changes of bodily and mental processes, such as ptiralysis, 
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contracture, hy])eraesthesia, increased power of recollection, 
hallucinations {q.v.)y &c.; and they regard dissociation as the 
process by which the submerged and supernormal faculty (or 
faculties) that they postulate is liberated from the dominance 
of the normal waking self. 

A third view has been rapidly gaining ground and is now 
predominant. It connects itself with, and bases itself upon, 
the view of Professor Bernheini and his colleagues of the Nancy 
school of hypnotism. According to this view all men are normally 
suggestible under favourable conditions, and the hypnotic 
subject and the hysteric patient differ from the normal humaii 
being ('hielly in that their normal suggestibility is more or less 
(sometimes very greatly) increased, owing to the prevalence of 
the state of cerebral dissociation. 

According to this third view, suggestion may l)e defined as the 
communication of any proposition from one person (or persons) 
to another in such a wav as to secure its acceptance with 
( onviction, in the absence of adequate logical grounds for its 
ar.ec|)tance. The idea or belief so introdiic(‘d to the mind of 
the recipient is held to operate pow(Tfull)' upon his bodily and 
mental processes in proportion to the degree, of its doniiname 
over all other ideas or mental processes; and the extraordinary 
character of the effects, both bodily and mental, of suggestion 
in hypnotic and hysterical subjects is held to be due to the fact 
that, in these conditions of mental dissociation, tlu^ dominance 
ol the suggested idea is compkde and absolute; wluTeas in tiic 
absence ol such dissociation the operation ol the suggccsted idea 
is always subject to some weakening or inhiljition through the 
influence of many opposed or incompatible tendencies and ideas, 
even if these do not rise into expli( it ( onsciousness. 

This third view seems justified l.)y the facts that no sharp line 
r an b(‘ drawn between th(‘ suggestibility of normal men and 
tliat of hypnotized or hysterir^al subjects, and that under favour- 
able conditions many of the most striking results of suggestion 
b'.g. hallucinations, contrac'tiiros, inability to move, insensibility 
of various sense-organs, and so forth) may be produced in 
Mibjeets who present at the tinu; no other symptom of ll'.c 
hypnotic or hysterical condition. 

11, then, we recognize, as we must, that the alogic’ul prodm - 
tioii of conviction is the essenre of suggestion, and that thi^3 
Irequcntly orciirs in normal minds as well as in those sufTeriiig 
from various degrees of dissociation, it beromes necessary to 
define the conditions that favour the operation of suggestion in 
normal minds. • 

Th<*se condition.^ are resident, on tlie one hand, in tlie recipient 
of tile suggestion, and, on the other hand, in the source from 
winch the suggestion comes. Of the conditions of the former 
class threti s(***m to be of principal importance. 

(a) Defect of knowledge : the defect may be quantitative or 
qualitative, i.t\ it may consist in the lack of knowledge or of 
finnly established beliefs about the subject of the projiosition, 
or it may consist in the lack of systematic organization of sm h 
knowledge as the mind possesses. Tiie well- trained mind is 
relatively insuggestilile, firstly, because it p()ssess(‘s large stores 
ut knowledge and belief; secondly, because this mass of know- 
ledge and belief is systematically organized in such a way that 
all its parts hang together and niutually support one another. 
On the other hand, the young child, the uncultured adult, and 
especially the savage, are apt to be suggestible, in regard to 
very many topics, first, because they have relatively little know- 
ledge; secondly, because what little they have is of a low degree 
of organization ; i.e. it doe^ not form a logically coherent system 
whose parts reciprocally support one another. Suggestion in 
such cases may be said to be conditioned by primitive credulity 
or the suggestibility of ignorance, (b) JUit the same person 
will not he found to be equally suggestible at all times under 
omilar external conditions. There arc changes of mental state 
which, without overstepping the limits of the normal, condition 
var^nng degrees of increased suggestibility. A man is least 
•'Suggestible when his mind works most efficiently, when he is 
most vigorous and most wide awake; ever}' departure from this 
•‘'late, due to fatigue, bodily ill-health, emotional perturbation. 


drugs, or any other cause, favours suggestibility^ {c) Persons 
of equal degrees of knowledge or ignorance will" be found, even 
at their times of greatest mental efficiency, to be unequally 
suggestible owing to differences of native disposition ; one person 
is by nature more open than another to personal influence, mon^ 
easily .swayed by others, more ready to acc ept their dicta and 
adopt their opinions for his own. l)iffcrenecs of this kind are 
probably the expression of diffiTcnces in the native strength 
of one of the fundamental instinctive dispositions ot the human 
mind, an instinct whi(1\ is called into play by tl^c ])resence ol 
persons of superior powers and the excitement of which throws 
the subject into an attitude of submission or subjection towards 
the impressive personality. 

Considered from the side of the agent, suggestion is favoured 
by whatever tends to render him impressive to the subjec t or 
patient— great bodily strength or stature, line c lothc's, a con- 
fident manner, superior abilities of any kind, age and expericau e, 
any n^putation for spec ial capacities, high social pt^silion or the 
oecupation of any position of acknowledged autliority; in short, 
all that is summed up by the term “ personality,” all that 
contributes to make a pcT^onality “ magnet ie. ” or to give it 
prestige renders it capable of evoking on the part of others the 
submissive suggestible attitude. A grouj) ol pcTsons in agreeineiit 
is c apable of evoking flu* suggestible attitude* far more effec*tiveiy 
than any single member of the group, and the larger the grouj) 
the more strongly clocks it exert this intluenee. Hence the* 
suggestive forces of the pqjtularly acarpted maxims and well- 
established social conventions; such propositions are (X)llec*ti\'e 
suggestions which c’arry with them all the immense collec tive 
prestige of organizc'd soctetv , both of the present and the i)asl; 
they embody the wisdom of the ages. It is in the main through the 
suggcsti\(* power of moral maxims, endowed with all the prestige 
of great ujoral teac lu-rs and of the c ollec tive voice of soeic*ty, that 
the chilcj is Kcl to accxj)! with but little cjiustioning the code of 
morals of his age and country ; and the propaj^ation of all rc’ligicms 
and otl'.er dogma re sts on the same basis, 'fhe normal suggesti- 
bility of the eliilcl is thus a princ ipal condition of its docility, 
and it is in thc^ main l)y the oj)eration of normal sugge-stion that 
.soc'iety mcjulds tlie charac ters, sentiments, and beliefs of its 
members, and renders the mass of its elements harmonious and 
homogeneous to the degree* that is a necessary condition of its 
collc'c'tivci mental life. Normal suggestion produce's its most 
striking effects in the form of mass-suggc'stion, i.e. when it 
operates in large assemblies or crowds, esj)e( ially if the meiiiher.s 
Jiave but little positive knowledge and eulliire. For, when a 
belief is propagated by collective* suggestion through the* large 
mass of men, each falls under the suggestive sway of the whole 
mass; and under thc*se conditions the* oju'ration of suggestion is 
further aided by the univc*r.sal tc ndc*nc y of mankind to imitatioji 
and sympathy, the tendency to imitate the ac tions of, and to 
experience the emotions expressexi by, those about one. 

Ccjnditions*' very favourable to inass-suggestion prevailed 
during the middle ages of Kiiropean history; for these “dark 
ages ” were eharac'terized by the existence of dense populations, 
among whom there was free intercourse but very little positive 
knowledge of nature, and who were dominated by a Cluinh 
wielding immense prestige. lfc*ncx! the frecjiicnt and powerful 
opcTaticjns cjf suggestion on a large* scale. bVorn time to time 
fantastic beliefs, giving ri.se to most extravagant behaviour, 
swept over large areas of Kurope like virul(*nt epidemic s— epi- 
demics of daric*ing, of flagellation, of hallucination, of belief in 
the miraculous p()wc*rs of relic s or of individual?, and so forth. In 
the.se epidemics all the conditions favourable to normal sugges- 
tion wx*re generally present in the highest degree, witli the* result 
that in great numbers of persons there were produc ed tlie more 
extreme elTects of suggestion, such as are usually associated with 
the hysterical or hypnotic state. At the present time similar 
manife.stations occ ur in a modified form, as c.g. the popular 
pilgrimages to Lourdes, Holywell and other places that from 
time to time aexjuire reputations for miraculous <*urati^x* powers. 

Auto-suggestion . — Although auto-suggestion does not stric tly 
fall under the definition of suggestion given abo\’(*, its usage to 
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denote a mental process which produces effects very similar to 
those producible by su^^gestion is now so well established that it 
must l)c accepted. In auto-suggestion a proposition is formulated 
in the mind of the subjc('t rather than communicated from another 
mind, and is accepted witli conviction in the absence of adequate 
logical grounds. Generally the belief is initiated by some external 
event or soiiu‘ bodily change, or through some interpretation of 
the behaviour of oLIkt persons; c.g. a man falls on the road and a 
wagon ^'ery nearly passes over his legs, perhaps grazing them 
merely; when he is picked up, his legs ar 5 found to be paralysed. 
The event has induced the conviction that his legs arc seriously 
injured, and this conviction operates so elTectively as to realize 
itself. Or a savage, suffering some slight indisposition, interprets 
the behaviour of some person in a way whieh leads him to the 
conviction that this person is compa.ssing his death by means of 
magi('al practices; accordingly he lies down in deep despondency, 
and, in the course of some days or weeks, dies, unless his friends 
suct'ced in buying off, or in some way counteracting, the malign 
influeiu'c. Or, as a more familiar and trivial instance of auto- 
suggestion, wo may cite the ca.se of a man who, having taken a 
bread pill in the belief that it contains a strong purgativ'e or 
emetic, re.ilizcs the results that he expects. 

Li FKKA ri’RK.~Il. Di-rtilu iin, Dl' la I'l dr ses apf>hcations 

a la thL’Yapcutiquc (ind ed., Paris, 1887); l^i-rrc Janet, 1 he Major 
Symptoms of /fv.sferia (L»)ndou, igu;); Otto Stoll, Suggetdion mul 
Hypaoti'.mn^i in der olherp.sychologie (2nd od., Leipzig, 1904); 
Doris Sidis, J'hc Psychology of Suggestion (New York, 1898); \V. M. 
Kealiiigt', .'suggestion in hdiication (Loi^doii. 1907); F. \V. II. Myers, 
Human Personality and its Surciral of Jiodily Death (London, 1903; 
211'! ed., abridged, 191^7): A. F^inct, f.u Suggcstihiliti (l*aris, 1900). 
S" ‘ als') literal'ire under Hvcnotism. (W. McD.) 

SUHL, a town of Germany, in the proviiieo of Prussian Saxony, 
])i(aun‘squely situated on the Lauter, on the southern slope of the 
Thuringian Fort*st, 6J m. N.F.. of Mein ingen and 29 m. S.W. of 
Erfurt l)y rail. Po[). (1905), i3,Hi4. The armourer.s of Suhl are 
mentioned as early as the 9th century, but they enjoyed their 
highest vogue from 1 550 to 1634. I'ln' knights of south Germany 
espeeiaWy prized the swords ami armour of this town, and many 
of the weapons used in campaigns against the Turks and in 
the Seven Years’ War are said to have beim luanufaetured at 
Suhl. It has suffered (‘ousidorahly in modern times from the 
compt'titioii of othiT towns in this indusiry, espeeially since 
the introduction of the hreech-loading rith*. It .still contains, 
however, large factories for fin'anns, military and sporting, and 
side arms, besides ironworks, macliinc-works, potteries and 
tanneries. The once considerable manufacture, of fustian has 
declined. A brine spring (Sool([uelle) at the foot of the neigh- 
bouring Domberg is said to have given name to the town. 

Sulil, which obtained civic rights in 1527, belonged to the 
principality of Heimebcrg, and formed part of the possession' of 
the kirigd(>m of Saxony assigned to Prussia by llie ( ongress of 
Vienna in 1815. 

See Werther, Chronik der Stadt Suhl (2 vols., Suhl, i 18.J7). 

SUICIDE (from Lat. stii , of oneself, and ciiUnm, from caederr, 
to kill), the act of inttmtionally destroying one’s own life. The 
phenomenon of suicide has at all times attracted a large amount 
of attention from moralists and social invcstigator.s. Its 
existence is looked upon, in Western rivilization, a^ a sign of the 
I)rc.seneeof maladies in the body politic vvldch, whether remediable 
or not, deserve ('ireful cxaniina.tion. It is, of course, impo.ssible 
to ('onqxire Western civilization in this respect wnth,.say, Japan, 
where suicide in certain circumstances is part of a distinct moral 
I rc(*d. In Christiaan ethii's and Christian law it is WTong, indeed 
illegal, as a fclo dc sr^ self-murder. It is within comparatively 
reient years that the study of suicide by means of the vital 
statistics of various European countries has demonstrated that 
while the ac't may l.)e regarded as a purely voluntary' one, yet 
that suieide as a whole conforms there to eerlain general laws, 
and is influenced by conditions other than mere individual 
eircunistances or surroundings. Thus it can be shown that e.ach 
country' has a different suicide-rate, and that while the rate for 
each country may fluctuate from year to year, yet it ma’ntains 
practically the same relative proportions to the rate^ of other 


countries. The following table shows the suicide-rate for 
various European countries (Bcrtillon) : — 

Tablk L 


Country. 

Period of 

iVnniial Number 
of Suicides 

Observation. 

per Million 

Saxony . . ... 

1878 1882 

Inhabibo Is. 

30^ 

Denmark 

1880 1882 

251 

Switzerland 

1878 18S2 

'-^39 

Jiaden . . 


1 98 

Wiirtteniberg 

1877-1881 

189 

Franco . . ... 

1878-1882 

180 

Prussia . 


16O 

Dolgiuiii • ■ 

' 

100 

1 Swerlen 


1 92 

England and Wales . 


1 75 

Norvvav 

1 

O9 

Scotland 

1877-1S81 j 

1 49 

j Ireland 

1 187S-T882 

^ 7 


Tn addition to furnishing materials for an approxinKit(Jy 
r( curate estimate of the number of suicides which w.ll oc( iir n 
; n\' country in a y'car, statist cs have dt mainslratid that the 
j-roportion of male to female suli'hles is practi(‘ally the same from 
\ car to year, viz. 3 or 4 males to i female; that it is possible to 
prcdii't the month of greatest prevalence, the laodes of dcatli 
adopted by men on the one hand and ^\omcn on the other, and 
even the relative freqiu'ncy of suicide amongst persons following 
diffenajt professions and employments ; and tliat in most oi tl e 
countries of Europe the suicide rate is increasing. In Er.glard 
and Wale > the annual dt nlli-ratt' per million from suicide has 
steadily' advanced, as is shown by the fohowing figures lor 
ciuinquennial periods 


i8(>i-i805 . 

05 n(>r million lix'ing. 

1 8< >0-1870 

. 00 

1S71 -1S75 . 

• 00 

187(1 1880 

• 74 

18S1-1S83 

• To . 

1880 1890 

• 79 

1801 1895 

. 88 

iSgO-itgoo 

. 89 

1901-1905 



The next talde illustrates the continued iiicnase in rvcent 
years, and at the same tiim? shows the total luimbiT and t) e 
number of male and funale suicides each year from i886 to 
1905. 

rABLK II. 

Total Suicides — M.ile and female — in England and II 
jSS6 togethci with the annual rate pci million living 

( Uegistra} - in nrral's Tie ports ) . 


Year. 

Male. 

; ! 

1 loMiiale. 

I Total. 

Suici<]e ndf 
per Million 





Liviiii'. 

1 8oC» 

I (.94 

i 

2254 

82 

T 8';)< » 

o»33 

. 57 '> 

2205 

77 

1 895 

1 2071 

7.^.0 

i 2797 

02 

i 89 (.* 

I '3 / 9 

^*77 

I 2(>50 

So 

I So 7 

2000 

702 

2702 

IJO 

1898 

2 lOfi 

711 

2877 

9 1 

l 8 f)i) 

2121 

723 

28-1-1 

89 

l9<.>o 

2I0(> 

7V^ 1 

2S<>() 

90 

1901 

2318 

1 80 ] 1 

3121 

90 

1002 

24O0 

: 807 { 

3 ' 2<‘7 

1 99 

19^ >3 

2O40 

871 1 

35*1 

1 105 

190 \ 

2323 ' 

822 

1 331.5 

99 

* 9‘\5 

2OS3 

S02 4 

1 3545 

104 

Total. 

2 S. 5 T‘ 

0504 

38.110 1 

— 


The reason of the high suicidc-ratc in some countries as com- 
pared with otlitTs, and the cause of its progressive increase, are 
not easily determined. Various explanations have been offered, 
such as the influence of climate, the comparative prevalence of 
iasanity, and the proportionate con.^umption of alcoholic dr.r.ks, 
but none satisfactorily accounts for the facts. It may', however, 
be remarked that suicide is much more common amongst 
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Protestant than amongst Roman Catholic communities, while 
Jews have a smaller suicide-rate than Roman (Catholics. A point 
of considerable interest is the increase of suicide in relation to the 
advam e of elementary education. Ogle states that suicide is 
more common among the educated than the illiterate classes. It 
is also more prevalent in urban than in niral districts. A curious 
feature in large towns is the sudden outbreak of self-destruction 
which sometimes occurs, and which has led to its being described 
as epidemic. In such cases force of example and imitation 
undoubtedly play a considerable part, as it is well recognized that 
both these forces exert an influence not only in causing suicide, 
but also in suggesting the method, time and place for the act. 
No age above five years is exempted from furnishing its quota of 
suicidal deaths, although self-destruction between five and ten 
years is very rare. Above this age the propoHion of suicides 
increases at each period, the maximum being reached between 
fiflv-fne and sixty-five. Among females thtTC is a greater 
rt lative prevalence at earlier age periods than among males. 
The inodes of suicide are found to vary v'cry slightly in different 
countries. Hanging is most common amongst males; then 
drowning, injuries from fire-arms, slabs and cuts, poison and 
precipitation from heights. Amongst females, drowning comes 
fir,>l, wliile poison and hanging are more Irecpient than other 
methods entailing effusion of blood and disfigurement of the 
person. The methods used in England and W ales by suicides 
during 1888-1897, and in Scotland during the years 1881-1897, 
are given in the following tabic : — 


Tablk III. 

Modes of Suicide in En^hnid and r.^SS-rSQ"/. 


: OokT 

Male- 


rc.nales. 

j Both Sf 

Kes. 

of I'vo- 
qiiciK 

Mode. 

\'uiu • 
her. 

Mode. 

Num- 

ber. 

Mode. 

1 Nuni- 
h<T. 

I 

1 laiigiii,4 

5009 

I )r<>wuiu,<' 

20.89 

1 langing 

7005 


Stab-cut 

.T 504 

Poi.sou 

1052 

l.)ro wiling 

5552 

3 

Drownin.g 

. 04.5 

Hanging 

1 .5.50 

Stab-cut 

45<’5 

4 

l\)isoa 

2 JO.J 

Stab-cut 

77 C 

r’oisoii 

3910 


I'irc-ann.s 

2152 

Fire-arms 

52 

Fire-arms 

220.1 1 

0 OtluTwisc 

177.1 

(.)lherwis(’ 

5^7 

OtluTwise 

2300 


Tot-.i! 

i«.S 95 

1'utal 

O.J27 

1'otal 

25. .522 


Moi/es 0 

/ Suicide in Scotland, /S\?r 

^ 5 V 7 • 





I'Viiialt's. * 

1 J 5 oth S(‘ 

xes. 1 

( Inlcr 





1 

of l'vc~ 
queiuy. 

Mode. 

\ um- 
ber. 

Mode. 

Num- 

hcr. 

Mode. 

Nuiii 

IXT. 1 

T 

I hui'diig 

7 0 

1 )ro\vning 

•l.V> 

1 )rowning 



Dnjwiiing 

0 ^50 

I laiiging 

'-^57 

Hanging 

9«)8 1 


Stab- cut 

. 55 '’ 

Poison 

145 

Stab rut 

7t>o 

4 

I’oisou 

*57 

Stab cut 

144 

i’oison 

4'’2 

5 

T'ir«---ariiis 

*15 

I ’'ire-arms 

6 

1 Fire-arms 

231 1 

0 

Otherwise 

207 

Othei wise 

TOO 

Otherwise 

-h ’7 1 


I'otid 1 

203(> 

'Potr'il 

I0.S2 

d'oUd 

3718 1 


The season of the year influences suicide practically uniformly 
in all European countries, the number increasing from the com- 
mencement of the year to a maximum in May or June, and then 
declining again to a minimum in winter. Morselli attempts to 
account for this greater prevalence during what may well be 
called the most beautiful months of the year by attributing it to 
the influence of increased temperature upon the organism, while 
Durkheim suggests that the determining factor is more probably 
to be found in the length of the day and the effect of a longtT 
period of daily activity. The suieidc-rate is higher in certain 
male occupations and professions than in others (Ogle). Thus 
it is h gh among.st sokliers, doctors, innkeepers and chemists, 
and low for clergy, bargemen, railway drivers and stokers. 
The suicide-ratc is twite as great for unoccupied males as for 
oc cupied males. * 

AuTiiOKiTiES. — Morselli. II Suicidio (Milan, 1879); Lciroyf. Le 
Suicide uncien ct modern (Paris. iS8i); Westcott, Suicide: its History, 
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Literature, (London, 1885); Ogle, "Suicides ui England and 
Wales, in rc-latioii to .\ge. Sex, Season, and Occupation.” Journal 
of the Statistical Society (1880). vol. xlix.; Strahan, Suicide and 
Insanity (London. 1893); Mayr, " Selbstnaord statistik.” in Hand- 
wdrterbuch der Staatswissenschaften (Jena. 1895); Durkhtini, Lr 
Suicide (Paris, 1897). ‘ (H. jp p.) 

SUIDAS, Greek lexicographer. Nothing is known of him, 
except that he must have lived before Eustathius (12th 13th 
centuiy'), who frequently (piotes him. Under the heading 
“ Adam ” the author of j:he lexicon (which a prefatory note states 
to be “ by Suidas ”) gives a brief chronology of the world, ending 
with the death of the emperor John Zimisces (975), and under 
“ Constantinople ” his successors Basil and Constantini' arc 
mentioned. It would thus appear that Suidas lived in the latter 
part of the 10th century. The passages in which Michael 
P.sellus(end of the nth century) is referred to are eonsidt red later 
interpolations. The lexicon of SuiVlas is arranged alphala tieally 
with some slight deviations, letters and combinations of letters 
having the same sound being plac'ed together ; thus, at and « follow 
8, and ti, t follow f. It p)iirtjikes of the nature of a dictionary 
and encyclopaedia. It includes numerous quotations from ancient 
^^Titers; the scholiasts on Aristophanes, llomer, Sopl-.ocles and 
Thucydides are also much used. Tlie biographical m>ti(’cs, the 
author tells us, are condensed from the Ouoinatologioti or Pinax 
of Ilesychius of Miletus; other sources were the exterpts of C on- 
stantine Porphyrogenitus. the chronicle of Georgius Monachus, 
the biographies of Diogenes Laertius and the works of Athenaeus 
and Philostratus. The vvark deals with scriptural as well as 
pagan subjects, from whic'h it is inferred that the writer was a 
('hristian. A prefator>’ note gives a list of dictionarit s from which 
the lexical portion was Compiled, together witli the names of 
their authors. Although tlie work is uncritical and probably 
much intcrpx)lated, and the value of the articles is very unequal, 
it contains miu h information on anciemt Jiistnry and life, 

Editio prihce})S, by Demetrius Chalcondyles (i.p) 9 ); l.iter editions 
hv P. Kustfr T. Gaisford tr. Hiunhardy (1834 ^^ 5 }) 

ami I. J>(‘kKer (185^; see A. l>a\d), De S. Piop'ajhicomni <'nf^'ine 
vt fide (ih.So) ami Studien zu den lUo^uifhifta des S. (iSJ?.’); and 
J. J{. Sandys. Hid. of C/assical Schn^ardiiJ (looo), p. .107. 

SUIDUN (('hincse., Sui din cheu), a town of Uhina, capital of 
the province of Kulja. It is the residence of the governor- 
general, and was founded in 1762 during the Mussidman rising, 
and rebuilt in 1883. U is a military town, with provi: i(»n stores, 

I an arsenal and an arms workshop. Its walls are armed with 
j steel guns. 

SUINA, a group of non-ruminating arti()d;u tyle ungulate 
mammals typified by llu; swine (Suidae), hut also including the 
liippup( damns (I lippopolamidae), and certain t'xtind forms. 
(See AuTion.AcTVLA; Hippo pot.' mils; Pr.rr.\Rv; Swim:.) 

SUITE {Suite de fneces', Ordie) Partita), in music, a g'-*iip of 
dance tunes, mostly in l)inarv form, of a tvp(* wliich may he 
described as decorative ’ (s( e Son ata Forms); ('onsliluting 
tliat cla.ssi(:ak' form of early i8tli-( entury instrumental music 
which im»st nearly fore.shadows the later sonata. As iindersto(;d 
by Baclp it consist.s essentially of four principal rnovemcrits witli 
the insertion of one or more lighter mo\cmeiits between the third 
and the lust. The first movement is the alleniande, of solid and 
intricate texture, in .sk)w common time and rich flcjwing rhythm. 
Iieginning with one or three short notes before the first full bar. 
The second movement is the courante, of which there are two 
kinds. The French courante is again an intricate movement , also 
beginning with on:i or tlirec notes before the mu in be at , and in a 
triple time ([!) which, invariably at the cadenefs and .sometimes 
elsewhere, drops into a crossing triple rhythm of twi<'<* the pm e 
(1). The effect is restless and confused, and was suppos d to 
f(-rrn a contra.st to the allemande; but it .seldt>m did .so effee lively. 
Bach’s study of Couperin led him t(j use the French courante 
frequently, but he was happier with the Italian type of eorrentr, 
which did not owe its name, like the French type, to the use of 
spasmodic runs, but was a brilliant continuou.sly running fiiece 
in quick triple time (J or 2 ), fijrniing a clear and li\'ely (-(uitrast 
both to the allemande and to the third movement, which is 
general! \' d sarabandc. 
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The sarahande is a slow movement in triple time beginning on 
the full bar, and with at least a tende ncy to the rhythm 
3 ! I ill I which Handel’s aria Lascia 

2 \ is a familiar example. 

l’>ac'h’s sarabandes are among the 
most simply eloquent and characteristic of his smaller com- 
positions. Then come the galanteries, from one to three in 
number. These are the only suite-movements which ever have 
an alternative section and a da capo ^ith the exception of 
Couperin’s courantes and the courante in llach’s first English 
suite). The commonest galantc'Hes are : (i) the minuet, often 
with a second minuet which is c'alled “ trio ” only when it 
is in real three-part writing. It is a little faster than the stately 
minuet in Mozart’s Don (liuzHinni, but it is never so quick as the 
lively minuets of Haydn’s quartets and symphonies which Ic'd 
to the Beethoven scherzo; and it invariably begins, unlike 
many later minuets, on the full bar; (2) the gavotte, a lively 
dance in a not too rapid alia breve time (the textbooks say 
I time, but there is no cast! in Bach which could possibly be 
played so slowly, whatever the time signature may be). The 
gavotte always begins on the half-bar. A second alternating 
gavotte is frcciuently founded on a pedal or drone-bass, and is 
then called mtisette\ (3) the boiirrec, w^)ich is not unlike the 
gavotte, but quic'ker, and beginning on the last quarter of the 
bar; (4) the passepied, a lively dance in quick triple time, 
beginning on the third beat. These dances are not always cast 
in binary form, and there arc fa»ious examples of gavottes 
and passepieds en rondeau. Other less common galantcries 
are (5) the lonre} a slow dance in \ time and dotted rhythm 
((Uu'tylic in accent and amphimacer* in (]uantity) ; (6) the 
polonaise, a leisurely triple-time piec'c, either a shade quicker or 
(as in the exquisite uiiattai'hed examples of Fricuemann Bach) 
much slower than the modern dance-rhythm of that name, with 
cadences on the second instead of the third beat ol the bar; (7) 
the air, a short mos cmciit, (|uictly flowing, in a more florid style 
than itf, name would suggest. It sometimes precedes the sara- 
bande The suite concludes with a giguc, in the finest examples of 
\\hich the decorative binary form is ('ombined with a light fugue 
style of the utmost li\ eliness and brilliance. The gigue is gener- 
ally in some triplet rhythm, e.g. JJ, j!, V j but examples in a 
graver .style! may bc! found in slow square time wit h dot ted rhythms, 
as in Bach’s first French suite and the. sixth partita of the Klavier- 
uhung. Jn gigues in the typical fugato style Bach is fond of 
making the second part citlier invert the theme of the first, or 
els(! begin witli a new subject to be combined with the first in 
double counterpoint. The device of inversion is also prominent 
in many of his allemandes and Fri-neh courantes. 

All suites on a large scale, with th(! cxccpticju of Bach's sec'ond 
and foiirfh solo ^d(din sonatas, begin ^^ith a great prelude in 
some ]arg('r form. Bach's I'rcnclL Suites are small suites without 
prelude. His English Suites all ha\e a gra^nt first movement 
which, except in the first suite, is in full da capo Concerto form. 
His cla\'ier show a gn'ater variety of style in the dance 

imneinerits and are preceded by preludes, in each ca.se of a j 
different type and title. Some large suites have finales after the 
gigue; the great ehai:onnc for violin .solo b' ing tlie flnalc of a 
partita (see \h\RlATiONs). 

Handel's suites are eharacteristieiilly nondesc'ript in form, but, 
in th(! probably earlier sets published after what is called his first 
set, there is a most interesting tendency to make several of the 
movements frocgvariations of the first. Earlier composers had 
already shown the converse tendency to make variations take 
the forms of suite movements, in general Handel's suites are 
effective groups of movements of various lengths, with a tendency 
to use recognizable .suite mo\'cments of a Franco-Italian type. 

Jn modern times the term ‘‘suite” is used for almost any group 
of movements of which the last is in the same key as the first, 
and of w hich a fair proportion show' traces of dance-rhythm, or at 
Icii.st use dance titles. It is often said that the suite-forms have 
shown more vitality under modern conditions than the classical 

‘ The lonre of Dacli's lifth French suite has in some cijitions been 
called the second bourn^e, to the utter mystihcatioii of musicians. 
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sonata forms. But this only means that when compo.sers do not 
feel inclined to write symphonies or sonatas they give their 
groups of movements the name of suite. Certainly there is no 
such thing as a definite modern suite-form distinguishable from 
the selection composers make, for use in concert rooms, of 
incidental music written for plays, such as Grieg's Peer Gynt 
suites. p X ) 

SUKHUM-KALEH, a .seaport of Russian Caucasia in the 
government of Kutais. Fop. (j 900), about 16,000. It is situated 
106 m. N. of Batum, and has the best roadstead on the cast coast 
of the Black Sea, being sheltered by mountains on three sides and 
never freezing. In spite of the difficulties of communication 
with the interior, and the malarial marshes which surround the 
town, it has become important for the export of grain (chiefly 
maize). There ts also a trade in tobacco. It stands on the site 
of the ancient Greek colony of Dio.skurias. The annual mean 
temperature, is 59° F. There are here a cathedral and a 
botanical garden. The town was captured by tlie Russians in 
1809. but not formally relinquished by Turkey until 1829. Jn 
i8s4 ^nd again in 1877 R was occupied by the Turks. 

SUKKUR. or Sakhar, a town and district of British India, in 
Sind, Bombay. Tlie town is situated on the right bank of the 
Indus, 24 m. N.VV. of Sliikarpur. Pop. (1901), 31,3x6. Siikkur 
has always commanded the trade of Sind, and the river is now 
ero.ssed by a cantilever bridge carrying the North-Western 
railway to Kotri. The town was ceded to the Rhairpur mirs 
b(!tween 1809 and 1824. In 1S33 Shah Shuja defeated the 
Talpurs here with great lu.s.s. In 18.42 it came under British 
rule. 

The District of Sukkur was created in 1901 out of part of 
Shikarpur district, the remainder of which was formed into the 
district of Larkana. Area, 5403 sip m. It is ('hiefly alluvial 
plain, but there arc slight hills at Sukkur and Rohri. In the 
higher-lying parts are salt lands (Kalar), or even desert in the 
urea known as the Registan. The climate is hot, dry and ener- 
vating. The annual rainfall at Sukkur town aviTage.s only 4^ in. 
The population in 1901 was 523,345, showing an inerease of 10 % 
in the decade. A considerable jiart of the district is irrigated, 
the principal crops being wheat, millets, rice, pulses and oil seeds. 
Earthen, leathern and metal wan*, cotton (Toth and tussore 
silk are manufactured, also pipe-bowls, siiiift'-boxi's and .sc is.sors. 
Lines of the North-Western railway serve the district, and thert! 
is a branch from Sukkur towards Quetta. 

SULA ISLANDS (Sfilla, Xiilla; Dutch Soria), a ( hain of islands 
forming a prol(.)ngation of the eastern {leninsula of Celt'bcs and 
the Baiiggai Islands, Dutch East Judies. The three main islands 
are long and narrow (T'aliabu, ()8 111. long, Mangoli or Mangala, 
63 m. and Besi, 30 m.). The two first lie in line, sepiirateci by 
the narrow Chapalulu Strait; Be^i extends at right angles to the 
.south coa.st of Mangoli. Tiie nat i ves of TaliaJ^ii arc allied to those 
of the Banggai Islands and the eastern peninsula of Celebes; 
])iit immigrant Malays arc the principal inhabitants. E'ennomi- 
cally, Besi is the mo.st important island. A Dutch commi.ssioncr 
resides at Sanana, at its northern extremity. It is fertile, aiK 
produces wax aiid honey, and coal has been found. 

SULCI, an ancient town (mod. S. Antioco), .situated on the east 
coast of an island on the south-west of Sardinia. The date of its 
foundation is not known, but it is certainly of Carthaginian origin. 
The assumption that it was originally an Egyptian ('olony is not 
justified. Its walls, of large rectangular blocks of stone, can bc 
traced for a circuit of upwards of a mile : it extended to tlic low 
ground (m the shore near tlic modert^ cemetery, wlicre a dedica- 
tory inscription set up by the people of Sulci in honour of Hadrian 
in A.i). 128 was found (F. Vivanct in Notizie degli Seavi, i8<)7, 
407). Various discoveries have been made within the circuit, 
both of Phoenician and of Roman antiejuities, including several 
statues 2 and inscriptions and many smaller objects, gems, &c., 
but at present few traces of ancient buildings are left, owing to 
their continued destruction in medieval and modern times. A 
cistern of fine masonry, perhaps dating from the Punic period, 

A statue of Drusus, the brother of Tiberius (?) was found in 
1 908.. 
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in the low p-ound below the modern town, may be mentioned. 
ClobC to it, among the houses of the modern town, a solid base 
about 25 ft. square, belonging possibly to a lighthouse or a tomb, 
records the existence of a temple of Isis and Serapis during the 
imperial period. A bilingual inscription of the ist century n.c. (?) 
in Latin and in nco-riinic records the erection of a statue to 
Himilkat, who had carried out a decree of the local senatus for 
the erection of a temple to a goddess (dcsiTibed in the Punic 
version as domina dea — ^^[^ossibly Tanit herself) by his son 
IJimilkat (T. Mommsen in Cor}>. inscr, lat, x. 7513, 7514). 
The Phoenician tombs consist of a chamber cut in the rock, 
meiisuring about 14 ft. square and 8 ft. high, and approached by 
a .staircase: some of these have been conveneil into dwellings 
in modern times. Many of the curious sculptured stelae found 
in these tombs are now in the museum of Caglutri. On many of 
them the goddess Tanit is represented, often in a form resembling 
Isis, which gave rise to the unfounded belief of the Egx^ptian 
origin of Sulci. 'J'he Roman tombs, on tlie other hand, are 
simply trenches excavated in the rock. 

There arc also several catacombs : a group still exists under 
the church, in winch was discovered the body of the martyr 
.St Antiochus, from whom the modern town takes its name. 
The church is cruciform, with hea\'y pillars between nave and 
aisles, and a dome over the crossing : it belongs to the Pvzantiiie 
period, and contains an inscription of 'rorcotorius, protospatarius 
and Sahisius, apywr, dating from the loth ('entury a.d. (A. 
Tararnelli in Archivio sioriro sardo, 1007, 83 sq(|.). Others 
farther south-west were Jewish; they have inscriptions in red 
painted on the plaster with which they are lined, and the seven- 
branched candl(-st ick occurs several times. The fort which 
occupies the highest point— no doul)t the acropolis of the 
Punic period — is quite modern. The long, low isthmus which, 
with the help of bridges, connects the island with the mainland, 
is very likely in part or enlirelv of artificial origin; but neither 
it nor the bridges show any <lefinite tra('es of Roman date. On 
eitluT side of it .s]\ips could find shelter then as nowadays. 

The origin of Sulci is attributed by Pausanias to the Cartha- 
ginians, and the Punic antiquities found there go to indicate 
the C()rre(‘tncss of his ma'ount. It is mentioned in the account 
of the First Punic AA'.ir as the place at whi(L the Carthaginian 
admiral llannilial tu(*k refuge alter his defeat hy C'. Sulpicius, 
but was erueified. In 46 B.c. Iluj city was severely punished by 
Caesar for the assistance given to Poiii})ey’.s admiral Nasidius. 
Under the empire it wii.s one of the nioM flourisliing cities of 
Sardinia. Tt was attacked by tlie Vandals and Saracens, but 
ceased to exist before the T3th century. Previously to this it 
had been one of the four episcopal sees into which Sardinia was 
divided. A castle in the low ground, attributed to the index 
Torcotorius, to the south of the modern town, was destroyed in 
modern times. 

See A. Tarawelli in Notizie degli Scavi (i9of»), 1^5; (1008), 14s. T92. 

(T. As.) 

SULEIMAN ft]»e “Magnificent ”J (1494-1566), sultan of 
Turkey, succeeded his father Selim 1 . in 1520. His birth coin- 
cided with the opening year of the loth century of Mu.s.suliiiaii 
chronology (a.ii. 900), the most glorious period in the history 
of Islam. Eveiuful as the age was both in Europe, where the 
Renaissance was in full growth, and in India, where the sphm- 
dour of the emperor Akhar’s reign exceeded alike that of his pre- 
decessors and his successors, Suleiman’s conquests overshadowed 
all these. Tt is noteworthy that tiiough in Turkey he i.s dis- 
tinguished only as the la\ij-giver {hauimi), in European histoiy 
he is knuwn by such titles as the Magnificent. He was the most 
fortunate of the sultans. He had no rival worthy of the name. 
hVom his father he inherited a well-organized country, a dis- 
ciplined army and a full treasury. He united in his person the 
best qualities of his predece.ssors, and possessed tlie gift of taking 
full advantage of the talents of the able generals, admirals 

^ Suleiman, c'ldest son of I^ayazid I., who maintained himself as 
sultan at AdrianopU; from 1402 to 1410, is not rt’okoiicf] a.s legiti- 
male hy llu: Ottoman hisloiiograplurs, wlio icckoii Suleiman the 
Magmticeiit as the first of the mmc. By others, however, the lalte*r 
is sometimes styled Suleiman II. 


and viziers w'ho illustrated his reign. If his oiimpaigns were 
not always so wisely and prudently planned as those of some 
of his predecessors, they w'erc in the main eminently fortunate, 
and resulted in adding to his dominions Belgrade, Budapest, 
Temesvar, Rhodes, Tabriz, Bagdad, Nakshivan and Rivan, 
Aden and Algiers, and in his days Turkey attained the culmi- 
nating point of Iier glory. 

The alliance concluded by him with France reveals him at 
once as rising superior^to the narrow prejudices of his race and 
faith, which rejected with scorn any union with the unbeliever, 
and as gifted with sulficicnl political insight to appreciate 
the advantage of combining with Francis I. against Charles V. 
His Persian campaign was doublle.ss an error, but was due in 
part to a desire to find occupation, distant if possible, for his 
janissaries, w'ho were always prone to turbulence while iiuuiive 
at the capital. He was perhaps wanting in firmness of character, 
and the undue influence exercised ovtT him by unscrupulous 
ministers, or by the seductions of fairer but no less ambitious 
votaries of statecraft, led him to make concessions which 
tarni.shed the glor\" of his reign, and were followed by baneful 
results for the welfare of his empire. It is from Suleiman’s 
time that historians date the rise of that occult infliu iice of the 
harem which has so yften thwarted the best efforts of Turkey’s 
most e nlightened statesmen. 

Suleiman’s claims to renown as a legislator rest mainly on 
bis organization of the Ulema, or clerical class, in its hierarchical 
order from the Sheikl\-nl-iidiun downwards. He reformed and 
improved the administration of the* country both civil and mili- 
tary, inaugurated a new and improved system for the feudal 
tenures of limitary fiels* and his amelioration of the lot of his 
('hristian subjects is not liis least title to fame. He wius also not 
iinkiiotvn to fame as ap()et,uiHl(‘r the pseudonym of “Miiliibbr” 
(see Hammer-Purgslall, Gesch. d. Osman. KeicJis, ii. 331 ; and 
further Turkey : Hisiory). 

Suleiman died on the 5th of September .1566, ul the age of 
72, while conducting the siege of Szigetvar. • 

SULEIMAN 11.(1641-1691), sultan of 'J’lnkey, was a son of 
Sultan Ibrahim, and suc'cceded his brother Mahommed IV. in 
1687. Forty-six years of enforced retirement had tjuaiilical him 
for the cloister rather than for the throne, and his first feeling 
when notified of his acce.ssion was one of terror lor his brotlier’s 
vengeance. Nor wa!rc the circumstances following on his 
elevation to tlie throne of a nature to reassure him, as one of 
the most violent of the revolts of the janissaries ended in the 
murder of the* grand vizier and the brutal mutilation of his 
family, witli general inas.sacrc and pillage thnaigliout Con- 
stantinople. The war with Austria was for Turkey a suc- 
cession of disastcTS. At this time, fortunately for the Ol Ionian 
I'.mpire, a third great kuprili (Mustafa) arose and re-estah- 
lished order in the sorely tried state (see Kuprili). Jn the 
reforms which fnllow'ed, whereby the siliialion of the ( hristian 
subjects of flie Porte was grcially improved, Suleiman is at least 
to be given the credit of having allowed Mustafa Kuprili a free 
hand. With an im])roved administration 'Jurkey’s fortunes in 
the war began to revive, and the recoru^uest of Belgrade late in 
1690 was the last impentant event of the reign, which ended 
in 1691 by Suleiman’s df;ath. (Sec also Turkey : History.) 

SULEIMANIEH, or Sui.ei manta, the chief town of a sanjak of 
the same name in Asiatic Turkey, in the vilayet of Mosul, situated 
on a treele.ss plain in the Kurdistan Mountains, in the region 
knoivn as Shchrizor, some 40 or 50 m. from tljp Persian frontier, 
at an elevation of 28()5 ft. It is a mililarv station, and was 
founded tow'ards the close of the nth ceiitur}'. The estimated 
population is ab(nil 12,000, of whom i r,ooo are Kurds, and tlie 
majority of the remaining thousand jews. 

SULIMAN HILLS, a mountain system on the Dera Ismail 
Khan border of the north-west frontier of India. From the 
Comal River southward commences the true Suliman sy.slem, 
presenting an impenetrabh* kirrier between the plains of the 
Indus and Afghanistan. The Suliman Mountains finally merge 
into the Jiills of Baluchistan, which are inhabit (‘d hy the Marri 
and Bugli tribes. Tin* chief mass of the range is known as 
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Tiikht-i-Sulin'icWi or Solomon’s throne. It may be seen on the 
western Jiori/.un fn ni Dera Ismail Khan, a grey, flat-looking 
rampart rising Iroiii llie lower line of rnountains north and south 
of it, slightlv .saddle-hacked in the middle, but culminating in a 
very well delined peak at its northern extremity. The h^gend of 
the mountain is that Solomon visited Hindustan to marr\' iialkis, 
and ihi^ ii^ iliey were nniirning tlirough the air, on a threme 
aippori Ml l)y genii, the bride implored the brid(‘groom to let her 
1< ok b:i(’k tor a few iiionnuits on her beloved land. Solomon 
dircotid the genii to scoop out a hollow for the throne on the 
summit of the mountain, 'hhe hollow is a cavity some 30 ft. 
scjuare eut out of the solid roek. at tlic southern extremity of the 
mountain and is a plaee of pilgrimage for both Hindus and 
Mahommedaiis. 'Tlie ai tual shrine is about 2 m. south of tlie 
highest peak. 'I’he whole mountain was traversed and .surv'eyed 
by the Takht-i Sulimaii Survey Expedition of 1883 (see Siikrani) 
and was found to consist of two parallel ridges running roughly 
north and stailh, the southern end of the eastern ridge culminating 
in a point n .070 ft. high, which is the Takht proper on which the 
shrine is situated, and the western ridge culrninaling at its north- 
ern end in a point t ^ .300 ft. high known as Kaisargarli. Between 
these two ridges is a connecting tableland about 9000 ft. high, j 
This pl.it eaii and the interior .slopes of tjie ridges are covered 
with (cilihlc pine) forests. The mass of the mountain 

is composed of nuinmulitic limestone. No water is to he found 
on the summit. 

SULINA, at (.)wn in Rumania, at thormouth of the .Sulina l>ranch 
of the Danube. Pop. (1900), 5611. Sulina is lh(‘ only free p(»rt 
on the Danube, and is much used for the transshipment into sea- 
going v(*sscls of grain wliich is brought down the river in large | 
lighters from Rumania, Russia, Bulgaria, Servia and Austria- 
Hungary. No agricultural produce is grown in its neighbour- 
hood, owing to the reed-covered swamps with which it is sur- 
rounded. Sulina is the lieadquarters of the tei'hnical depart- 
ment of the European Commission of the Danube ((].v.). Large 
st<‘amer*; navigate up to Galatz and Braila. In 1901 , 1411 steamers 
and sailing craft aggregating 1,830,000 tons register cleared from 
Sulina for European ports (*arr>'ing, besides other merchandise, 
nearly 13,000,000 Cjuarters of grain. Owing to the improvements 
effected by the European Ojmmission, there is a d<‘pth of 
2.] ft. of water on the bar, and of t8 to 22 ft. in the fairway. A 
lighthouse overlooks the estlIa^^^ The town contains the only 
Englisli churcli in Rumania. 

SULITELMA, a mountain on the frontier between Norway and 
Sweden, for ming a salient (6158 ft.) of the Kjdl or “ keel ” of the 
Scandinavian peninsula. The mass, composed of thr(*e peaks, 
is situated in hf ' 10' N., and covered with a snow-tield from wliich 
manv glaciers <lcM;cnd. In these rise feeders of the .Swedish 
rivfTs Lilia Enle and Pile, flowing south-east. Westward, the 
foothills descend iifxm the Skjerstad Fjord, above which are two 
lakes, Xedre and Ovre Vaml. From Sjdnstaa steamers on the 
I.angvarid and a light railwav give eommnnicat ion M>et ween the 
sea and Fiiriilnnd, the headquarters of the Swedish Sulitelma 
Mining (\>mpa.ny. A mountain track descends from Sulitelma 
to Kvickjock (or Kvikkjokk), a considerjihle village magnificently 
situated on tlio Tarrajo('k, a headstream of the J^illa Lule. This 
is distant thrc(‘. da.vs' jonrnev on foot from Furulund. 

SULLA, LUCIUS CORNELIUS (138 -78 b.( .), .surnamed Felix, 
Ruinan gem ral, jioliticiari and dictator, belonged to a minor 
and impoverislied branch of the famous patrician Cornelian gens. 
He reeeived a car^dul education, and was a devoted student of 
literature and art. His political advancement was slow, and 
he did not obtain the quaisstorship until T07, when he served in 
the Jngurthine war under Marius in Africa. In tins he greatly 
distinguished himself, and claimed the credit of having terminated 
the war by capturing Jugurtha liimsclf. In tbe.se African 
campaigns Sulla showed that h<' knew how to win the confidence 
of his soldiers, and throughout his career the secret of his success 
seems to have been the imthusiastic devotion of his troops, 
whom he continued to hold well in hand, while allowing them to 
indulge in plundering and all kinds of excess. From 934 to loi 
he served again under Marius in the war with the Cimhri and ' 


Teutones and fought in the last great battle in the Raudian 
plains near Verona. It was at this time that Marius’s jcalousv 
of his legate laid the foundations of their future rivalry and mutual 
hatred. When the war was over, Sulla, on his return ti) Rome, 
lived quietly for some years and took no part in politics. In 
93 he was elected praetor after a lavish sijuandering of money, 
and he delighted the populace with an exhibition of a hundred 
lions from Africa. N(‘xt year (92) he went as propraetor of 
Cilicia with special authority from the senate to make Mithra- 
dates \T. of lV)ntiis restore (\appadocia to Ariobarzanes, one of 
Rome’s dependants in Asia. Sulla with a small army soon won a 
victory over the general of Mil hradates, and Rome’s client-king 
was restored. An embassy from the Parthians now came to 
.solicit alliance with Rome, and Sulla was tlu* first Roman who 
held diplomatic 'intercourse with that remote people. In the 
year 91, which brought with it the imminent prospect of sweeping 
political change, with the en f ran rlii. semen t of the Italian pei.plcs, 
Sulla returned to Rome, and it was geiUTally fell that he was the 
man to lead the conservative and aristocratic party. 

Meanwhile Mithradates and the East were forgotten in the 
crisis of the Social or Italic War, which broke out in 91 and 
threatened Riune’s very existence. 'I'he service's of both Marins 
and Sulla were given ; hut Sulla was t he more successful, or, at any 
rate, the more fortunate. Of the Italian peoples Rome’s old 
foes the SamniU's were the most formiduhlc; these Sulla vaii- 
qifished, and look their chief lenvn, Bovianuin. In ree'ognilion 
of this and other brilliant services, he was elected ('onsnl in 88, 
and brought the revolt to an end by the capture of Nola in 
(‘ampania. The (piestiitn of the command of the army against 
Mithradates again came to the front. The senate had already 
chosen Sulla; hut the tribune Publius Sulpicius Rufus nuAa'd 
that Marius should have the command. Rioting took place 
at Rome at the prompting of the popular leaders, Sulla narrowly 
escaping to his legions in Campania, whence he inandicd on 
Rcmic, being the first Roman who entered the city at the h(*jul of 
a R(»man army. Sulpicius was put to death, and Marius fled; 
and he and his parly were crushed for t lie time. 

Sulla, leaving things quiet at Rome, quitti'd Italy in 87, and 
for the next four years he was winning victory after vic'tory 
against the armies of Mithradates and accumulating boundless 
plunder. Athens, tlie headquarters of the Mithradatic cause, 
was taken and sacked in 86; and in tJie same year, at Chaeroneia, 
the scene of Philip II. of Macedon’s vicUjry more than two and a 
half centuries before, and in the year following, at the m'ighbour- 
ing Orchomeniis, he scattered immense hosts of the. (‘nemy with 
trifling loss to himself. Crossing the Helles[>ont in into Asia, 
he was joined by the troops of C. Ela\ ius Fimbria, who soon 
deserted tlieir general, a man sent out by the Marian party, now 
again in the ascendant at Rome, d'he same year peace was 
cuTK'luded with Mithradates on condition that he should Ik‘ put 
ha<k to the position he held before the war; hut, as h.e raist'd 
object i('ns, hi' hud in the end to content himself with being .simply 
a vassal of Rome. 

Sulla ndurned to Italy in 83, landing at Bnindisium, having 
previously informed the senate of the result of his l ampaigns in 
Greece and Asia, and annoiini'ed his presence on Italian ground. 
He further complained of the ill-treatment to which his friends 
and partisans had l)e(‘n suhjocled during his absence. Marius 
had died in 86, and the revoliitionaiA^ party, specially represented 
by L. Cornelius Cinna, ('n. Papirius Carho and the younger 
Marins, had mas.sacred Sulla’s .supporters wholesale, confiscated 
liis property, and dci'lared him a public enemy. '^I’hey felt thev 
must resist him to the death, and with the troi4)s scattered 
throughout Ttalv, and the newlv enfranchised Italians, to whom it 
was understood that Sulla was bitterly hostile, t hey counted confi- 
dently on success. But on Sulla’s advance at the head of his 
.|o,ooo veterans manv of them lost heart and deserted their 
leaders, while the Italians themselves, whom he enufirmed in 
their new’ privileges, were won over^to his side. Only the Sam- 
nites, who '^^crc• as yet without the Roman franchise, remained 
his enemies, and it seemed as if the old war between Rome and 
Samnium had to be fought once again. Several Roman nobles, 
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among them Gnaciis Pompeius (Pompcy the Great), Q. Caecilius 
M(*tellus J^ius, Marcus Licinius Crassus, Marcus Liciiiius Lucullus, 
joined Sulla, and in the following year (82) he won a decisive 
victorv over the younger Marius near Praenesle (mod. Palestrina) 
and then marched upon Rome, where again, just before his defeat 
of Marius, there had l)een a great massacre of his adherents, in 
which the learned jurist Q. Mucius Scaevoh perished. Rome 
was at the same time in extreme peril from the advance of a 
Samnitc army, and was barely saved by Sulla, who, after a hard- 
fc.'Ught battle, routed the enemy under Pontius 'rdesinus at the 
Coilinc gate of Rome. With the death of the younger Marius, 
who killed himself after the surrendcT of l^raene.sle, the civil war 
wa-. at an (md, and Sulla was master of Rome and of the R(»mari 
world. Tlien cam(i the mem(;ral)le “ proscription,” when for 
the lirst time in Roman histoiy a list of meh declared to be 
outlaws and public enemies was exhibited in the forum, and a 
reign of terror began throughout Rome and Italy. The title of 
“ dictator ” was revived and Sulla was in fact emperor of Rome. 
After celebrating a sydi'iiclid triumph for the Mitliradatic War, 
and assuming the surname of “ Pelix ” (“ Epaphroditus,” 

“ Venus’s favourite,” ^ he styled himself in addressing Greeks), he 
c<irried in 80 and 7() his great political reforms (s(‘(^ Rome : History. 
II. “ The Republic ”). The main object of these was t») invest the 
senatti, which he recruited with a nurnb(‘r of his own party, with full 
control over th(? stat(‘, ov(T every magistrate and (tveiy province; 
and the mainstay (d his political system was to be the military 
colonies which he had established with grants of land throughout 
everv part of Italy, to the ruin of the old Italian freeholders 
and farmers, who from this time dwindled away, leaving whole 
districts waste and desolate. 

In 79 Sulla resigned his dictatorship and retired to Puteoli 
(mod. iA)zzuoli), where he died in the following year, })robably 
from the bursting of a blood-vessel. The stoiy that he fell a 
victim to a disease similar to that whic h cut of! one of the Ilerods 
(Acts xii. 23) is probably an invention of his enemies. I'hc 

half lion, half fox,” as his enemies called him, the “ Don Juan 
of politics ” (Mommsen), the man who carried out a policy of 
“ blood and iron ” with a grim humour, amused himself in his 
last (lavs with actors and actresses, with dabbling in poetr}', and 
completing the Memoirs {comuventarii, vTro/xu/faaTa) of his event- 
fid life (see II. Peter, Ilisturicorum romauorum rcUquiaCj 1870). 
Even th(m he did not give up his interest in state and local affairs, 
and his end is said to have been hastened by a fit of passion 
brought on by a remark of the quaestor*Granius, who openly 
asserted that he would escape payment of a sum of money due 
to the Romans, since Sulla was on his death-bed. Sulla sent 
for him and had him strangled in his preseiii'e; in his excitement 
he broke a blood-vessel and died on the following day. He was 
ac^.'orded a magnifii'cnt yinblic funeral, his body being removed to 
Koine and buri(;d in the Campus Martins, llis monument bore 
an inscriyition wTitten bv himself, to the effect that he had always 
idly reyxiid the kindnesses of his friends and the, wrongs done him 
by his enemies, llis military genius was displayed in the Social 
War and the carnyraigns against Mithradates; while his ('onstitu- 
lional reforms, although (loomed to failure from the lack of suc- 
cessors to carry them out, were a triumyih of organization. But 
he massacred his enemies in C(.)ld blood, and exacted vengeance 
with pitiless and calculated cruelty ; he .sacrifiix.*d eveiA^tlung to 
his own ambition and the triumj>h of his party, 

Tlic .ancient authorities for Sulla and his time are his Life Iw 
Idularch (who made use of the Memcirs)\ Ay)y)ian, LielL iiv.\ lor 
the references in Cicero see Orelli’s Ononuisticon I nlhanum. Modern 
treatises liy C. S. Zachaiin, t. Coruetius S. als Ordner des rdmisilicn 
Lrcystaatek (18^ p; T. Lau, T.ncius Cornelius Sulla (1855); E. 
Linden, De hello civtli Sullano (i8o(d ; I*. Cantiilupi, T.a Guctra 
civile Sullana in Italia (1892); (\ \V. Oman, Seven Roman Statesmen 
(1902); E. D. (ierlach, Marius und Sulla (185O); [. M. Sundt^n, “ Ite 
tribiiiiicia yx)testate a Lucio Sulla imminuta in Skriftcr uteifna 
«/ A’, hunianisti/ca Vetenskapssam/undet i Vpsala, v., 1897, in which 
it is .argued against Mommsen that Sulla did not d(*priv(’ the tribunes 
of the right ot pro}X)sing rogations. Sec also Mommsen's History 
of Rnme, vol. hi., bk. iv., ch. 8. 9 ; Drumann, (ieschnlite Roms, 

‘ A short (epigram on Ay^hrodite in the Greek Anthology (Anth. 
Bah, Appendix, i. 153) is ascribed to him. 
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2iul ed. by c;roebe, ii. 364-432; Pauly- Wissowa, I^ealcncyclopddie, 
iv. 1522-15O0 (Erdtilich). 

llis nephew (as some say, though the degree of relationship 
cannot be clearly establishetl), Publius Cornelius Sulla, was 
consul in 66 B.c. with P. Antronius Pact us. Both were convicted 
of bribery, and Pactus subsequently joined Gatiline in bis firs: 
conspiracy. There is little doubt that Sulla also was imyDlicati^d ; 
Sallust does not mention it, but other authorilus definitely assert 
his guilt. After the second conspiracy he was iiei used of liaving 
taken part in both Coii?;y)iraeies. Sulla was defeii(l(‘(l by Cicero 
and llortcnsius, and acquilliMl. There is no doubt that , after bis 
first conviction, Sulla remained very quiet, and, whatever his 
sympathies may have been, took no active part in the eou^ piraiy. 
When the civil war broke out, Sulla took the side of (ae.sir, and 
commanded the right wing at the battle of Pharsalus. Tie died 
in 45. 

Sec Cicero. Pm Sulla, passim (ed. J. S. Keid, Ad lunn. 

ix. 10, XV. 17; Dio Cassius xxxvi. 41, xxxvii. 25; Suetonius, Caesar, 
9; Caesar. Hell. civ. iii. ^^1, 89; A])y>iaii, Jicll. civ. ii. 7(1. 

SULLIVAN, SIR ARTHUR SEYMOUR (1842 -1(900), English 
musical comy^oser, was born in London on tlu‘ i3tli of May 1842, 
being the younger of the two sons of Thomas Sullivan, a eulti- 
vated Irish musician who was bandmaster at the Koval Military 
Gollege, Sandhurst, fifan 1845 to 1856, and taught at the Mililaiy^ 
School of Music at Knellia* Hall from 1857 till his death in 1866. 
His mother, nee Mary Coghlan (1811-1882), had Italian bhjud in 
her veins. Arthur Sullivan was hroughl uyi to music from boy- 
hood, and he had liarnt to y^ilay every wind instrument in his 
father's band liy the age of eight. He was sent to school at 
Bayswater till he was twelve, and tlien, through Sir (icorge 
Smart, he was, at his own yiersistenl re(iuest, made a Ghay^el 
Royal ('horisler, and entered Mr Ilehnore’s school for (’hapel 
Royal boys in ('heyne Walk. He had a fine treble voice, and 
sang with exceptional taste. In 1856 the Mendelssohn Seliolar- 
ship at the Royal Academy of Music was thrown oyien for ll.e 
first time for coiny)elition, and was won by Sullivan, his nearest 
rival being Joseph Barnhy. At the Aeadeiny he studied under 
Sterndale Bennett, Arthur 0 ’Eear>^ and John Goss, and did so 
well that he was given an extension of his scholarship for two 
years in succession. In 1858, his voice having broken, he was 
enabled by mt^ans of his scbolarshiy) to go to study nt the ('on- 
servatoriiiin of Leiy)zig. 'fhere he had for lea( hers Mos('heles 
and J^laidy for y)ianoforte, Haiiy^lmann for (U)nnlerj)uint , Rietz 
andReineeke for eoiny)ositi()n,and F. David for orchestral y)layirig 
and conducting. Among Ids fellow-sludenls were Grieg, Catl 
Rosa, Walter Ikuhe, J. E. Barnett and ICdward Dannreuther. 
Instead of lh(* Mendelssohn ndtus which npresented orthodoxy 
in London, German musical interest at this yx-riod centred in 
Sehnmann, Schubert und the growing imputation of Wagner, 
whilst Liszt and Von Biilow were the celebrities of the day. 
Sullivan thus iK‘eame acquainted for th(.‘ first time with master- 
pi(.‘ccs whit:li» were then yira( lically ignored in luigliind. He 
‘ entered enthusiastically into the spirit of the plmm, and after two 
years’ hard study returned to London in April 1861. Before 
I doing so, however, hi* had corny)os(*d his iiK idental music for 
' The Tempest^ which he liail begun as a sort (jf diyiloma work. 
Sullivan set himself to find converts in L(m(l()n to llieenthusiasms 
he had imbibed at Leipzig. He became acquainted witli 
Gcjorgi; Grove, then secretary of the Grystal I’alaci , and August 
Manns, the ('ondnetor there; and at his instigatic.n Sehuniann’s 
First Symy)huny was intrudueed at one of the winter concerts. 
Early in 1862 Sullivan showed Gnjve and A^nns liis Tempest 
miisii', and on the 5th of Ayiril it Wcis perfoniK'd at the C rystal 
Palac'c. The ymxliiction v.^as an unmixed triuniyih, and Sullivan’s 
exceptional gifts as a composer were generally recognized from 
that moment. He had hitherto been oceuyiying hini.<elf with 
teaching, Jind he continued for some years to act a.> organist at 
St Michael’s, (.'hestcr Square, but lienceforth he dev(Ted most of 
his lime to compejsit ion. By 1864 he had prodiiei'd Jiis “ Kenil- 
worth ” cantata (remembered ( liiefly fi^r the Icjvely duel, “ How 
sweet the M(jonlight ”), the “ Saj)phire Necklace ” ov( rtiire, and 
the five •beautiful songs from Shakespeare, which include 
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“ Orpheus with his Lute*,” “ Oh Mistress Mine ” and “ The Willow j 
Song.” His aUructive personality, combined with his un- 
doubted genius and brilliant promise, brought him many friends. 
Costa, win.) was conductor at Cov<mt Garden, gave him the post 
of organist, and in 1864 he produced there his Llle Enchantee 
l)allet. Some of his spare time was spent in Ireland, where in 
1863 he began the composition of his (” Irish ”) Symphony in E, 
which was producx*d at the Crystal Palace in 1866. The most 
important event , however, at this period, as bearing upon his 
later successes, was his co-operation wifli E. C. Burnand in the 
musical extravaganza Cox and Box, tvhich first showed his 
capacity for musical drollery. This was ac'ted privately in 1866, 
and was completed for pultlic performaru'c in 1867, in which year 
Sullivan again co-operated with Burnand in Conlrahandista. 
Meanwhile he was in recpicst as a conductor, and was made 
professor of composition at the Academy. His father’s sudden 
death in 1866 inspired him to write the fine ” In Memoriam ” 
overture, which was produced at the Norwich Eestival. In 
1867, besides producing his “ Marmion ” overture, he and Grove 
did a gn at ser\'ice to their art by bringing to light at Vienna a 
number of lost Schubert MSS., including the Rosamunde music. 
About this time Sullivan induced Tennyson to write his song- 
cycle “ 'I'he Window,” to be illustrated by Millais, with music 
by himself. But I^Iillais abandoned the task, and 'I'etiriyson 
was not happy about his share ; and the series, published in 1871, 
never became popular, in spite of Sullivan’s dainty setting. 
In 1809 he brought out his oratprio The IWodigid Son at 
Woreester, and in 1870 his overture “ Di Biillo ” at Birmingham. 

In 1871 Sullivan had become acquainted with W. S. (olbcrt 
iq.v.), and in 1872 they collal)orat(‘d bt a piece for the Gai(*tv 
Theatre, called TJuspii; ; or. The (Jods Crmcn Old, whi('h was a 
great success in spite of the limited vocal resources of the per- 
formers. in 1875 R. D'Oyly ( arte, thi-n a<'ting as manager for 
Selina Dolaro at the Hoyaltv, approached Gilbert’ with a view 
to Ids collaborating with Sullivan in a piece for that theatre. 
(dlberLhad already suggested to Sullivan an operetta with its 
scene in a law court, and within thn'e weeks of his completing 
the lil>rctto of Trial by Jury the music Avas written. The pi<*c(‘ 
succeeded beyond all expectation; and on the strength of its 
promise of further su(‘(‘ess(‘s D'Oyly Carte formed his Comedy 
Opera Company and took tlie 0{)erii Comique Thoaln*. Th(‘re in 
1877 The Sorcerer was produced, George Grossmith and Rutland 
]kirrin‘(t(jri being in tlie cast. In 1878 ]{.M.S. Pinafore was 
brought out at the Opera Comique. At first it did not attract 
large audiences, Imt eventually it became a popular success, ami 
ran for 700 nights. In America it was enthusiastically rec'eived, 
and the two authors, with D'Oyly Carte, went over to the States 
in 1879, with a company of their own, in (jrder to produeedt in 
New York. To secure, the American rights for tlwir next opera, 
they brought out The Pirates of Penzance first at New York in 
1871.). In j88o, in London, it ran for nearly .400 nights. In 
t88i Patience was produced at th(* Opera Comique, and was 
t ransferred later in the year to the Savoy Theatre. There all tht^ 
later operas came out : ialanthe (1882), Princess Ida (1884), The 
Mikado — perhaps the most charming of all— (1885), Ruddi^ore 
(1887), The Yeomen of the Guard (1888), The Gondoliers (t88()). 
This succession of pieces by Gilbert and Sullivan had made their 
united names stand for a new type of light opera. Its vogue 
owi‘d something to sucli admirable performers as George Gros- 
smilh -famous for his ‘Spatter songs” — Rutland Barrington, 
Miss Jessie Bond, Miss Brandram, and later YJ . IT. Denny and 
Walter Passmore; l)ut these artistes only took advantage of the 
opportunities providi'd by the two authors. In place of the old 
adaptations of Erench opera houffe they had substituted a 
genuinely English produrt, humorous and delightful, without 
a tinge of vulgarity or the commonplace. But disagreements 
now arose between them which caused a dissolution of partner- 
ship. Sullivan’s next Savoy opera, li addon Hall (1802), had 
a libretto by Sydney Grundy ; and the resumption c>f (filbert’s 
collaboration in 1893 in Utopia, Limited, and again in 1896 in 
The Grand Duke, was not as suceessful as liefore. Sullivan’s 
music, however, still showed its characteristic qualities in The 


Chieftain (1894) -largely an adaptation of Conirabandista\ The 
Beauty Stone (1898), with a libretto by A. W. Pinero and 
J. (k)rnyns Carr; and particularly in The Rose of Persia (1900), 
with Captain liasil Hood. 

In the public mind Sir Arthur Sullivan (who was knighted in 
1883) had during these years become principally associated witli 
the enormous success of the Savoy operas; but these by no means 
exhausted his musical energies. Jn 1872 his Te Deum for 
the recovery of the prince of Wales was performed at the Crystal 
Palace. In 1873 he produced at the Birmingham Musical Eestival 
his oratorio The Light of the World, in 1877 wrote his 
incidental music to Henry VllL, in 1880 his sacred cantata 
The Martyr of Antioch, and in 1886 his masterpiece. The 
Golden Legend, was brought out at the Leeds h'estival. The 
Gulden legend Satisfied the. most exacting critics that for 
originality of conception and grandeur of e.xecution ICugli.sh 
music possessed in Sullivan a (‘omposcr of the highest calibre. 
In 1891, for the opening of D'Oyly Carte’s new English opera- 
house in Shaftesbury Avenue he wrote his ‘‘ grand opera ” 
Ivanhoe to a libretto by Julian Sturgis. The attempt to put an 
Pmglish opera on the stage for a long run was doomed to failure, 
hut Ivanhoe was full of lint* things. In 1892 he composed inci- 
dental music to Tennyson's Foresters. In 1897 wrote a ballet 
for the Aliiamhra, called Victoria and Merrie England. Among 
his numerous songs, a cojispicuous merit oi wdiicli is their iidmir- 
ahlc vocal quality, the best known are “ If Doughty Deeds " 
(1866), “ The Sailor’s Grave ” (1872), “ Thoii’rt Passing Hence " 
(1875), “ I would 1 were a King ” (1878), King Henry \s Sung " 
(1878), and ” The Lost Chord (1877). This last, hackneyed as 
it l)e('ame, was probably the most suc'ccssful English sojig of tlui 
19th century. It w^as written in 1877, during the fatal illness of 
Sullivan’s brother Ercderic, who, originally an architect, had 
become iin actor, and by means of his fine voice and powers as a 
comedian (best shown as the Judge in Trial by Jury) had w'on 
coTisidera’ole success. Among Sullivan’s many hymn tunes, the 
stirring ” Onward, ('hristian Soldiers ! ” (1872) is a permanent 
addition to Chundi music. In 1 876 he accepted the j^riiK'ipalship 
of the National Training School of Music, whi('h he held for six 
yciars; this was the germ (;f the subsequent Royal Coll(*ge. He 
received the honorary degree of Miis.Doc. from (.'ambridge (1876) 
and Oxford (1879). In 1878 lie was a meiriher of the royal ('om- 
rnission for the Paris Exhibition. He w as conductor of the Leeds 
Eestivals from 1879 to 1898, besides being conductor of the 
Philharmonic Society in 1885. Apart from his broad sympathy 
and his practical knowledge of instruments, his work as a con- 
ductor must always he asso('iated with liis efforts to raise the 
standard of ordu\stral playing in England and his unwear^’ing 
exertions on behalf of British music and British musicians. 
Sullivan liked to l)e assucitiled in the public mind with patriotic 
objects, and his setting of Riidyard Kijding’s “ Absent-minded 
Beggar " song, at the opening of the Boer \Wir in 1899, was, with 
the ex('eplion of The Rose of Persia, tlie last of his compositions 
brought out in his lifetime. He* died somewhat suddenly of 
lieart failure on the 22nd of November 1900, and his burial in 
St Paul’s Cathedral was the occasion of a remarkable demon- 
stration of public sorrow. He left iinpuhlished a 7 V Deum 
wTitten for p(‘rformari(x* at the end of the Boer War, and an 
unfinished Savo>' opera for a libretto by Captain Hood, wdiicJi, 
I'ompleled by Edw^ird German, w'as produced in 1901 as The 
I'lmerald Isle. 

Sullivan was the one really popular English comj)oser of any 
artistic, standing in his time; and hi^ celebrity as a public man 
has somewhat interfered with a definite judgment as to Ins place 
in the history of English musi«\ In liis own time, ICnglish 
musical taste developed in a very remarkable degree ; and musical 
criticism in serious quarters was a little disinclined to do justice 
to what was “ popular.” Gne of the most agreeable companions, 
broad-minded, and free from all affectation, he was intensely 
admired and loved in all circles of society ; and though his health 
was not robust, for he suffered during mmiy years at intervals 
from a painful ailment, he was a man of the world who enjoyed 
the life which his success opened out to him without being .spoilt 
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bv n. He was always a devoted and an industrious musician, 
and from the day he left Leipzig his influence was powerfully 
exerted in favour of a wider cUid fuller recognition of musical 
culture. He was accused in some quarters of being unsympathetic! 
towards Wagner and the post-\\ agnerians, yet he had been 
one of the first to introduce Wagner’s music to English audiences. 
He was keenly appreidative of new talent, but his tastes were too 
eclectic to satisfy the enthusiasts for any particular school; he 
certainly had no liking for what he considered uninspired 
academic writing. Serious critics deplored, with more justitica- 
li(Hi, that he should have devoted so much of his great natural gift 
not merely to light comic opera, but to the production of a number 
of songs which, though always musicianly, were really of the 
nature of “ pot-boiling.” vSullivan was an extremely rapid w'orker, 
and his fertility in melody made it easy for him to produce what 
would please a large public. Moreover, it must be admitted that 
his great social success, so early ai'hieved, was not calculated to 
nourish a rigidly artistic ideal. Hut when all is said, his genius 
remains undisputed; and it was a genius essentially Jmglish. 
IHs church music alone would entitle him to a high place 
among composers; and The Golden Legend, Ivunhoc, the In 
Memoriam overture, the “ Irish ” symphony, and tlic charming 
“ incidental music ” to The Teni/>esl and to Henry Till, form 
a splendid legacy of creative effort, characterized by the highe.^t 
sc holarly qualities in addition to those beauties which appeal to 
e\'crv ear. Wlutther his nu^mory will be (‘hit‘fly associat(‘d with 
th(‘se works, or rather with thi‘ world-wide popularity of some of 
Ills songs and comic operas, time alone can tell. The Savoy 
operas did not aim at intellectual or em<jtional graruhair, but a,t 
providing inno(’(*nl and wholesona* pU'asun*; and in giving 
musical form to Gilbert’s witty librettos Sullivan showed once 
for all what light o])era may be when treated by tlu; liand of a 
master. 1 1 is scores are as liumorous and fanciful (/mi music as 
Uiilhert’s verses are qua dramatic literature. Bubbling meloily, 
consummate orcheslrat i(jn, lovely songs and concerted pieces 
(nolahlv the famous vocal quintets) Aowed from his pen in un- 
exhausted and inimitable profusion. If he had written nothing 
else, his uni(|iu' success in this Acid w'ould have been a solid tit It! 
to tame. As it was, it is Sir .Vrtliur Sullivan’s special distinction 
not only to have been pioliAc in music which went straight to the 
heai ts of the people, but to have enriched the English repertoire 
with acknowledged mastcrpi(‘ces, which are no less remarkable 
for their technical accomplishment. ^ 

See also .S/r Sullivan: l.i fe-storv, Letters, and Ucnunisienn's, 

l»y .Arthur Liwrence (London : IJowden, ih’gy). Hesides being 
l.iiiM'ly .iiitobin';ra])liieal. this \’(»luni<.’ contains a c<>in])lete list, of 
Sulli\;ni’s works, compiled by Mr Wilfrid Bendall, who for niany 
years acted as Sir Arthur’s private secretary. (II. Cii.) 

SULLIVAN, JOHN (1740 1795), American soldier and politi- 
eal leader, was horn in Somersworth, New Hampshire, on the 
iSth of February 17.10. He studied law in Portsmouth, N.ll., 
and ])ra(:tised at Berwick, Maine, and at Diirham, N . 11 . He was 
a incml)cr of the New Hampshire Provincial As.scmbly in 1774, 
and in 1774-1775 w'as a delegate to the Continental Congress. 
In 1772 he had been commissioned a major of New Hampshire 
militia, and on the 1 5th of December 1774 he and John Langdon 
led an expedition which captured Fort William and Mary at 
New Casde. Sullivan was appointed a brigadier general in 
the Continental army in June 1775 and a major-gt-neral in 
August 1776. He commanded a brigade in the siege of Bo.ston. 
Jn June 1776 he took command of the Ameri(!an army in Canada 
and after an imsne(!e.ssful .Finnish with the British at Three 
Rivers (June 8) retreated to Crown Point. Rejoining Washing- 
ton’s army, he served under General Israel Putnam in the battle 
of Long Island (August 27) and was taken prisoner. Released 
on parole, he bore a verbal message from Lord llow'c to the 
f ontincntal ('ongress, which led to the fruitless conference on 
Staten Island. In December he was exchanged, sutceeded 
General Charles Lee in cornryand of the right wing of W’ash- 
ington’s army, in the battle of Trenton led an attack on the 
Hessians, and a night attack against British and Loyali.sts on 
Staten Island, on the 22nd of August 1777. In the battle of 


Brandy wine (Sept, it, 1777) he again commanded the American 
right; ho took part in the battle of Germantown (Ocl. 4, 1777); 
in March 1778 he was placed in command in Rhode Island, and 
in the following summer plans were made for his co-operation 
with the brench Acet under C ount d’Eslaing in an attack on 
Newport, whii'h came to nothing. Sullivan after a brief engage- 
ment at Quak(‘r Hill, at the north of Rhode Island, on the 29th 
of August, was obliged to retreat. In 1779 Sullivan, with about 
4000 men, defeated the ^j'oquois and their Loyalist allies at New- 
town (now Elmira), New \'ork, on the 29th of August, hiirncd 
their villages, and destroyed their orchards and (Tops. Although 
sevtTcly criticised for his conduct of the expedition, he received, 
in (October 1770^ the thanks of Congress. In November \\v. 
resigned from the army. Sidlivan was again a delegate to the 
Continental (.'ongress in 1780-17S1 and, having ac cepted a loan 
from the French minister, Chevalier de la Luzerne, he was 
charged with being inAueneed by the French in voting not to 
make the right to the north-east Asheries a condition of peace. 
From 1782 to 1785 he was attorney-general of New Hampshire. 
He was president of the state in 1780 -1787 and in 1789, and 
in 1786 suppressed an insurrection at Exeter immediately pre- 
ceding the Shays Rebellion in Massachusetts. He presided 
over the New Hampshy-e c onvention which ratified the Federal 
constitution in June 1788. From 1789 until his death at 
Durham, on the 25rd of January 1795, he was United Statc‘s 
District Judge Jor New Hampshire. 

Sev c). \V. J 3 . I'c.Lbody, “ Lib' ul John Sullivan ” in Jaivil Spaiks’s 
l.thnity of ^Inicman liio^rttphy, \<>1. iii. (Unslon. iSji); 'W C. 
Ainoiv', General John Sulln'an * A Tintli( atiou of his Ghaunter as 
u Soldier and a. Patriot (^^>lTi^HUlia, NA'., i«'S07) ; John Sralos, 

Master John Sullivan t>l SouurswtuTh and Jlerwiek and his 
J'amily,’* in the l^yoreedins^s (>f the Xeiu J ianipshn e Historical 
Society, V'ol. i\. (CNuicord, igoO); and Journals of the Military 
Expedition of I\tajorAiene)al fohn Sullivan against the Six Xatxons 
of Indians (.\nburn, N.V., 1887). 

SULLIVAN, THOMAS BARRY ([824 --18.91). Irish a. tor, was 
l3orn at Birmingham, and made Ids first stage appearan.e at 
C'ork abc>ut nS.jo. Ilis earliest snc!c'csses were in romantic 
drama, for whirh his graceful figure and youthful enthusiasm 
fitted him. His first I.ondon appearanc e was in 1S52 in Hamlet, 
and he was also su.-.essful as Angiolo in Miss VandenhofPs 
Heart, Livelyn in Money, and Ifardman in Lord 
T.ytton’s Not so Bad as we Seem, ( laude Melnolte with Helen 
Faiicit as Pauline -was also a notable pcTfornuin. e. A tour 
of America in 1857 preceded his going to Australia (18O1) for 
six years, as actor and manager. lie completed a trip round 
the world in icSbb. From 18^8-1870 he managed the Ilolborn 
theatre, where Beverley in The Gamester was one of his mcjst 
powerful impersonations. Afterwards he travellc'd ovc'r the 
Unitcjcl States, ('anada, Australia and England. Aincmg his 
later London jH'rformancc's were several Shakespe/arian parts, 
his best, perhaps, being Richard 111 . He was the Hcncdick 
of the c:ast of Much Ado About Sofhiny^ with which the Shake- 
speare Memorial was opened at Stratford-on-Avon. Hc‘ dic'd 
on the 3rd of May 1891. 

SULLY, JAMES (1842 • ), Ldiglisli j)sychc)l()gist, was born 

on tlic* 3rcl of Marcli 1842 at llridgwater, and was educated at 
the Independent ('.jllege, 'raunton, the Regent’s l^ark College, 
Gottingen and Bc'rlin. llci was originally destin.d for the 
Nonconformist minislrv , hut in 1871 adopted a litcrar)^ and 
philcxsophic: canter. lie was Grote profe ssor of the philosojAiy 
of mind logic at University (‘ollcgc, J. on don,® from 1S92 to 
1903, when he was .sue ec'cdcd by Carveth Read. An adherent 
of the ass.jeiationist s. hool of psyc hology', his views had great 
aAinity with tlmse of Alexander Bain. His m.jmjgraphs, as 
that on petssimism, an* ably and rctadably written, and his text- 
hooks, of whi.'h The Human Mind (1892) is the most important, 
are models of .sound exposition. 

Works. Sensiituni and Intuition (1879), Pessimism 
Illusions (1881; .pli ('(1., 1893), Outlines of Psyihffl"ey 

many edition.s), teacher's ffam/hooh of Psychoto^y (i^^o). Studies 
of Ghitdhoocl (1895), GhildrnGs IPr/Vi' and An I.ssay on 

Laughter (1002). 
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SULPHONAL— SULPHONIC ACIDS 


Sulmona has Mso in S. Maria della Toinha a good example of 
pure Gothic. S. Francesco (.rxVssisi occupies the site of an 
oldtT and larger church, the Romanescpie portal of which still 
stands at the end of the Corso Ovidio, and forms the entrance 
to the meat market. Opposite is a picturesque aqueduct of 
T266 with pointed arches. S. Agostino has a good Gothic portal. 
'Fhc Ospedale Civico, next to the churc h of the Anmmziata, 
begun in the first half of the 15th century', shows an interesting 
mixture of Gothic and Renaissance g.ylcs. 'Fhe window of 
the Palazzo Tabassi is similar, and both are due to Lombard 
masters. In the court of the grammar s(‘hool is a fine 15th- 
<Tnlnry statiu; of Ovid, the most celebrated native of the town, 
whose memory is preserved among the peasants in .songs and 
folk-lore. 'Fhe Porta Napoli is an interesting gale of the early 
iqth ccnluiy". Innocent VII. was a native of the town. In 
the vicinity of the town is Monte Morrone where Pietro di 
Morone lived (r. 1254) as a hermit and founded a monastery 
for his hermits, who after his elevation to the papacy as Celes- 
linc V. took the name of Celcstines; the monastery (S. Spirito) 
remained till 1870, when it was transformed into a prison. 
There are some ruins of the imperial period, attributed, ground- 
lessly, to the house of Ovid near it. The church contains a 
Gothic tomb of 1412 by a German master^ in which Renaissance 
influence is, according to Punkhardt, traceable for the first 
time in south Italy in the realistic characterization of the 
portrait figures, 

Sulmo, a city of the Paeligni, is •first mentioned during the 
.Second Punic War (211 B.(\). It was the second town of the 
Paeligni in importance, Corfiniiim coming first. It became a 
Roman colony probably in tlie reign of Augustus, and as a muni- 
cipium it continued to flourish throughout tlie empire. It was 
situated 7 m. south-east of Corlinium on the road to Aesernia, 
and was famous for its ironsmiths. Hardly any remains of the 
ancient city exist above ground, owing to frequent earth- 
quakes. A numl)er of discoveries of tombs (both archaic and of 
the Roman period), &c., have however been made (cf. A. de 
Nino, in Notizie degli Scavi, passim). Charles V. erected it into 
a principality, w'hich he bestowed on Charles Lannoy, who had 
(’aptur(‘d Francis I. at the battle of Pavia. It ultimately 
passed to the Corno and Borghese families. The bishopric is 
known as that of Valva and Sulmona, 

SULPHONAL, or acetone diethyl sulphorie (CH.,).,C(SOX JI-).,, 
a valuable hypnotic preparet by condensing acetone with 
ctljyl mercaptan in the presence of hydrochloric acid, the iner- 
captol (ClI.^) ,C(SC.,IL )., formed being subsequently oxidized by 
potassium permanganate (E. Baumann, Ber.j 1886, 19, p. 2808). 
It is also formed by the action of alcoholic potash and methyl 
iodide on ethylidene diethyl sulphinc, CH.^'CH(vSO.,C.,n.,)., 
(which is formed by the oxidation of ditfiioacetal with 
potassium permanganate). It ciy^stallizes in prisms melting 
at 125^^ C., which are practically insoluble in cojd water, but 
dissolve in 15 parts of hot and also in aleohol and ether. 

It is the sulplunnilum of the B.P., and the sulphomeiJumum 
of the U.S.P. It produces lengthened sleep in functional 
nervous insomnia, and is also Useful in insanity, being given with 
mucilage of acacia or in hot licpiids, owing to its insolubility, 
or in large capsult^s. Its hypnotic power is not equal to that 
of chloral, Imt as it is not a depressant to the heart or respiration 
it ('an be used when morphine or chloral are contra-indicated. 
It is, howcv'or, very uncertain in its action, often failing to 
produce sleep r^vlien taken at bedtime, but producing 
drowsin(‘ss and sleep the following day. The drowsine.ss the 
next day following a medicinal dose ( an be av^oided by a saline 
laxative the morning after its administration. It is unwise to 
use it continuously for more than a few days at a time, as it 
tends to produce the sulphonal habit, which is attended by 
marked toxic effects, disturbances of digestion, giddines.s, 
staggering gait, and even paralysis of tin? lower extremities, 
riiese effects are accompanied by skin eruptions, and the urine 
becomes of a dark red colour (haernatoporphinuria). Sulphonal 
is cumulative in its effects. Many fatal cases of, sulphonal 
poisoning are on record, both from chronic poisoning and from 


a single large dose. Trional, (CHgXC.HOCXSOoCJIJo, and 
tetronal, (G.,lI,).,C(SO.,C.,Hr,)o, are also hypnotics, lliey are 
faster in action than sulplional, and trional d(X‘S not disorder 
the digestion. 

SULPHONIC ACIDS, in organic chemistry, a group of com- 
pounds of the type R*SO;,II, where R is an alkyl or an aryl 
group. 

Aliphatic Std phonic Adds. — 'I'he members of this class may 
be prepared by the direct sulphonation of some paraffins (I. 
VVorstall, Amer. Cheni. Journ., 1898, 20, p. 664); by the oxidation 
of mercaptans with concentrated nitric acid (II. Kopp, Ann., 
1840, 35, p. 346); in the form of their salts from the alkyl halides 
and alkaline sulphites, and as esters from the alkyl halides and 
silver sulphite. ^ They are colourless oils or cry stalline solids 
which are extremely hygroscopic, very soluble in water and 
have a strongly acid reaction. They are unaffected by heating 
with aciucoLis alkalis or acids and arc stable towards concentrated 
nitric acid. Phosphorus pentachloridc converts them into the 
corresponding acid chlorides, R'SCLCl, which are decomposed 
slowly by watcT. These chlorides, on reduction by zinc and 
sulphuric arid, pass readily into the mercaptans, whilst if zinc 
dust and ak'ohol be used they are converted into the sulphinic 
acids, R*SO,H. 

Methyl snlphonic acid, CH.j SO.jII, was obtained by 11 . Kolbc 
{Ann., 1H45, 5.1 , p. 17^) by reducing trichloromethyl sulphonic 
chloride (foniiecl from cldorine and carbon bisulphide in the })resencc 
of water: CS.^, 1 r)CL-h ‘Jirp-CCl/SOXl-l- IHCI -f-SCLJ with sodium 
amalgam. It is a colourfcss syrup whieli decomposes when luxated 
above 130'' C. The corresponding acid chloride is an cxtn'mdy 
stable .solid which melts at 1 35'^ t'. It is formed by tlie action cf 
carbon bisulphide* on potassium liichromati! in the presence ol 
nitric and hydrochloric acids (Loew, Zeit. /. Cheni., p. 82). 

When heated under pressure it (h’composes with the final produc- 
tion of carbonyl ami thionyl chlorides : ('Clj SOXl — CC^-f SO., = 
COCL-fSeX'h. Ethyl sulphonic acid, C.d-l.ySOjjll, is a cryslalline dcli- 
quescenl solid formed by oxidizing ethyl mercaptan or by reducing 
vinvl sulphonic acid, CH.,:C 1 l*SO;,H (Kohler, Amcr. Chew. Journ., 
1898, 20, p. ^>87). 

Thi(.)sulphonic acids of the type R SO.j'SII arc formed by the 
action of the sulphochlorides on a concentrated solution of ])otiissinn\ 
sulphide : R SOXi 1 K.jS r:. I^SO.Jv-fS 1 KCl - KCl 1 R SO./SK; 
or liy the action of the salt of a sulphinic acid on an alU.ilinc sulphide 
111 Hie presence of iodine (Otto, Her., 1891, 23, p. 144). 

Aromatic Sulphonic Adds. - Th(' acids of this group arc very 
similar to the corrc'sponding aliphatic sulphonic acids and are 
usually obtained by the direct heating of an aromatic hydro- 
carbon with conc(‘nt fated sulphuric acid, fuming sulphuric at'id 
or sulphur chlorhydrin. After the action is complet(‘d they 
may frecpicntly be “ salted out ” by adding common salt to 
the acid solution until no more dissolves, when the sodium salt 
of the acid separates (L. Gattermann, Ber., 1891, 24, p. 2121). 
They are also formed by oxidizing thiophenols or by dei ompos- 
ing diazonium salts witli sulphurous acid. The free acids are 
usually hygro.st'opic, crystalline solids which are readily soluble 
in water. When heated under pressure with concentrated 
hydrochloric^ acid to about 150® C. they yield hydrocarbons 
and sulphuric acid. The salts usually ciy'stallize well, and 
those of the alkali metals arc employed in the preparation of 
phenols, into which they pass when fused with the caustic 
alkalis. \\'hen distilled with potassium cyanide they yield the 
aromatic nitriles. The sulphonic acids with phosphorus penta- 
chloride are converted into sulphochlorides which are stable 
to (old water, but with ammonia they yield sulphonamides, 
R*SO.,NH.„ and with alcohols esters of the sulphonic acids. 

Benzene sulphonic add, C^Hr/SOyll,! JHX, crystallizers in small 
plates and is very delupiescent. Benzene sul phochloride , CyH^-SlXCl, 
IS a colourless fuming liquid which boils at 120° C. (10 nun.). The 
aminobeiizenti sulphonic acids, particularly the ineta and para 
compounds, arc of importance owing to tlieir employnu nt in the 
colour industry. The? direct sulphonation of aniline yields the para 
acid, sulphaniiic acid, C8H4(NfL)(SO.,H), which crystallizes in small 
j)lates and is sparingly soluble in cold water. When fused with 
caustic jxdash it yield.s aniline, whilst oxidation with chromic acid 
yields bcnzoqiiinonc. In constitution it is })robably to be regardeil 

. ... 

as a cyclic .'iinmonium salt, When dia/otized 111 

S(>./ 

acid solution and coupled with dimethyl aniline it yields helianthine, 
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the sodium salt of which is used as an indicator Metanilic 

cuid, CrtH^lNHojiSOaH) which crystallizes in prisms, is formed 

by the ’ reduction oV metamitroben/.ene sulphonic acid and is used 
in the preparation of various azo dyes. 

Sulphinic acids, R'SO^H, are formed by reducing sulpho- 
chloridcs with zinc dust; by the action of sulphur dioxide on the 
zinc alkyls (Hobson, Arm., 1857, 102, p. 72; 1858, xo6, p. 287); 
by the action of sulphoc hlorides on mercaptans in alkaline 
solution; and by the action of the Grignard reagent on sulphur 
dioxide or thionyl chloride (Rosenheim, Her., 1904, 37, p. 2152; 
Oddo, R. Accad. Lin., 1905 (5), 14 (i.)., p. 169). The free acids 
are unstable. They are readily oxidized to sulphonic acids 
and reduced to mercaptans. Their alkali salts on treatment 
with the alkyl halides yield sulphones, R^SOo. Ethyl sulphinic 
acid, CoIIr.'SO.jH, is a colourless syrup. Benzen6 sulphinic acid, 
C’,;llr;SO.H, crystallizes in large prisms and acts as a reducing 
agent. It decomposes when heated with water under pressure : 

t S { H, 0 . The potas- 

sium salt when fused with caustic potash yields benzene and 
potassium sulphite. 

SULPHUR [symbol S, atomic w'cight 32*07 (0 = 16)], a 
non-metallic chemical element, known from very remote times 
and regarded by the alchemists, on account of its inflammable 
nature, as the principle of combustion; it is also known a*' 
brimstone (q.v.). The element occurs widely and abundantly 
distributed in nature both in the free state and in combination. 
Frc<* or native sulphur, known also as “ virgin sulphur,” occurs 
in connexion w'ith volcanoes and in certain stratified rocks in 
several modes, viz. as crystals, and as stalactitic, encrusting, 
renil'orm, massive, earthy and occasionalh* pulverulent forms as 
“ sulphur meal.'’ It seems rather doubtful w'hethcr the unstable 
monoclinic modification of sulphur (/i-sulphur) is ever found 
in a native state. 

I'lu' crystals belong to the orthorhombic system, and have usually 
a i>> rainidal habit (fig.), but may be sphenoidal or tabular. 'Pwins 
are rare. The cleavage is imperfect, but there is 
a well marked c<-Uichoi<lal fracture. 'I lu* hardne? 
rang(‘s from about i to 2 , and the sp. gr. from i •<) to 2*1 . 
Crvstals of sulphur are transparent or translucent 
and highly refractive with strong birefringence; they 
havi‘ a resinous or slightly adamantine lustre, and 
pr('S('nt tlu' characteristic sulphur-yellow colour. 
lm])urities render the mineral grey, greumish or red 
dish, bituminous matter being often present in the 
massive varieties. Snlpluir containing sidenium, 
such as occurs in the isle of Vnlcano in the«Lij)ari Islc's, may be 
orange-red; and a similiir colour is seen in sul])hnr wliich conlains 
arsenic sulphide, such as tliat from T^a Solfatara m‘ar Naples. The 
presence ot tellurium in native sulphur is rare, but is known in 
<Ttain sp<*cimens Iruiii Japan. 

Volcanic sulphur usuallv occurs as a sublimate around fir on the 
walls of tlie vents, and lias probably lif'en formed in many cases 
by the interaction of suljihnr tlioxide and liydrogeii .suljihide. Sub- 
limed sulpliur also results Ironi the sjiontaueous combustion of 
( oal seams containing jiyrites. Dejiosits of sulpliur aie trefjnentlv 
lormed by the decomposition of hydrogen sulphide, on exjiosure 
to the atmosjihere : hence natural suljihureous waters, es])ecially 
hot springs, readily deposit sulphur. The reduction of sul])hates 
b.) suljdiiclcs bv nifians of organic matter, probal)ly through the 
agency ot snljihur-bacteria, may also indirectly furnish sulphur, and 
hence it is tretpiently found in depo.sits of gyjisum. Free sulphur 
may also result Irom the flecomjiosition of pyrites, as in j)yritic 
shales and lignites, or from the afteration of galena : thus crystals 
of sulphur occur, with aiiglesite, in cavities in galena at Monteponi 
near Iglesias in Sardinia; whilst tin; pyrites of Kio Tiiito in Spain 
sfjinetimcs yield siil])hiir 011 weatluTing. It should be noted that 
the oxiilation ot sulphur itselt by atmospheric inllueiice may give 
rise to sul]diuric aci<l, which in tlie presence of limestone will form 
gV]>sum : thus the sulphur deposits of Sicily suffer alteration of this 
i^md, and have their outcrop marked by a imle earthy gypseous 
rock calletl bn scale. 



Some of the most important deposits of sulphur in the world 
are worked in Sicily, chiefly in the provinces of Caltanisetta 
and Girgenti, as at Racalmuto and Catlolica; and to a less 
extent in the provinc es of Catania, Palermo (Lercara) and 
Trapani (GibellinaV The sylphur occurs in Miocene marls 
and limestone, associated with g>'psum, celestine, aragonite 
and calcite. It was formerly believed that the sulphur had a 
vole anic origin, but it is now' generally held that it has either 


been reduced from g>'psum by organic agencies, •or more prob- 
ably deposited from sulphur-boaring waters. Liquid occasion- 
ally enclosed in the sulphur and gypsum has been found by 
0 . Silvestri and by C. A. II. Sjogren to contain salts like tho.se of 
sulphur-springs. An important zone of sulphur-bearing Miocene 
rocks occurs on the east side of the Apennines, constituting a 
great part of the province of Forli and part of IVsaro. Ccseiia 
and Perticara are well-know7i localities in this district, the latter 
yielding crystals coated#with asphalt. Sulphur is occasionally 
found crystallized in ('arrara marble; and the mineral occurs 
als<x in Calabria. Pine crystals occur at Conil near (adiz; 
whilst in the province of Terucl in Aragon, sulphur in a compact 
form replaces fresh-water shells and plant-remains, suggesting 
its origin from sulphur-springs. Nodular forms of sulphur 
occur in Miocene marls near Radoboj in (Voalia, and near 
Sw'oszow'ic, south of Cracow. Russia posses.ses large deposits 
j of sulphur in Daghestan in Transcaucasia, and in the Transcas- 
j pian steppes. Important deposits of sulphur are worked at 
j several localities in Japan, cspei'ially at the Kosaka mine in the 
: province of Rikuchiii, and at Vatsukoda-yarna, in the province 
! of Mutsu. wSulphur is w’orked in Chile anri IVru. A (omplete 
list of localities for sulphur would include all the vok'anic regions 
j of the w'orld. In tli* United States, sulphur occurs in the 
following states, in many of whii h the mineral has been worked : 
Utali, ('olorado, California, Nevada, Alaska, Idaho, Louisiana, 

I Texas and Wyoming. 'Fhe Rabbit Hole suljihiir-mine.s are in 
j Nevada, and a great depo.fit in Utah occurs at Cove Creek, 
Beaver county. In the Jkitish Islands native siilpluir is onlv 
a mincTalogical rarity, it occurs in tju* (’arhoniferous 

Lime.stone of Oughterard m Co. Galw^ay, Ireland.^ 

In combination the element chiefly (X'ciirs as metallii* sul- 
phides and sulphates. The former are of great comnuTcial 
importance, U'ing, in most cases, Naluable ores, r.g. ('opjier 
pyrites (copper), galena (lead), blende (zinc), cinnabar (mer- 
cury), &rc. Of the sulphates we notii'c gypsum and anhydrite 
' (calcium), barytes (barium) and kicserite (magnesium). (?ti.seou.s 
compounds, e.g. sulphur dioxide and sulphuretted hydrogen, 
arc present in volcanic exhalations (see Volcano) and in many 
minerals waters. The element also occurs in the animal and 
vegetable kingdoms. It is present in hair and wool, and in 
albuminous bodies; and is also a constituent of certain vegetable 
oils, such as the oils of garlic and mustard. There is, in addition, 
a .series of bacteria which decompose sulphureous compounds 
j and utilize the element thii.s liberated in their protoplasm (s(‘e 
I Ba(TKKIOLOGV). 

I Extraction. - 1\'> (juarried or mined free sulphur is always 
I contaminated with limestone, gypsum, clay, iVi'.; the principle 
underlying its extraction from lhe.se impurities is one of simple 
Ikjiiation, i.e. the el<*menl is melted, either by the heat of its 
own combustion or other means, and runs off from the earthy 
residue. ^ 

111 the siinjiksst ainl crmlist iir-IIkkI, as ])racti.sr(l in Sicily, a mass 
of the ore is ]>laced in a hole in the ground and iRi-d; alter a lime 
the heat mell.s a jiart oi the siil])lmr whi( h runs down to tin* hutlom 
of the hole and is then hulled (nit. 'fliis excejitioiially waste! ul 
process, in which only one-thiid of the sulj)lmr is recu\’ered, has Ix-eii 
improv('d by condin'.ting tlie fusit)n in a sort of kiln. A seniicirciihir 
or .seiiii-ellij)tical ])it [calcaronc) about It. in diameter and K ft. <lee]) 
is dug into the slojie of a hill, and the sith.-s are coat' d witli a wall 
of stone. The sole consists ot two halves slanting against each otlier, 
the line of intersection lorming a descending gutter which runs to 
the outlet. 'I'liis outlet liaving been closed liy small stones and 
.sul])hate of lime cement, the ])it is filled with sul]4iur ‘»re, which is 
heap(*d u]» C(_>nsi<lcral)ly beyond the rdge of lhe])it ;md C(.»vered \Nith 
a layer ot burnt out ore. In building nj) the lu .ii) a number of 
narrow vertical ]>.issages are left to aliord a <lraiiglit for tlie fire. 
The ore is kindled from above and the fire so regulated (by making 
or unmaking air-holes in the covering) that, by tin.* Iieat produce'l 

^ JCt'lerences. — A very lull .atliclc (“ Zolio ") by ('». Aichino, of the 
Geological Survey of Italy, will be found in the Knciclopcdia (Iclle 
arte e industrie (Turin, i8g8). 'I his includes a full bibtiogra])hy. 
See also J. F. Kem]^ in Uothwell's Mineral Industrv (180 fi, vol. i 
Jules Hninfaut, He V Exploitation de^ sou f res (2nd (‘fl., 1871): (ie^ygio 
Spezia, Suit* orif^inc del solfo nei niacementi solfifcri della Siiilia 
(Turin, i89t). For Jaj*ttnese sulphur see T. Wada, Minerals of 
Japan (Tokyo, 1904). 
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by the combiistion pf Irast siifficirnt quantity of sulphur, Ihf 
rest is litjuftic'il. 'I'lie iiiolU-u s\il])lnir accumulates on the sole, 
whence it is irom time to time run out into a b(|Uriic stone receptacle, 
from which it is ladlt'd into damp ])oj)lar-woo(l moulds un<l so bronpht 
into the sh ipe ot truncated cones w(n,Ljhinf' no to i.^o Ih each. 
'I'liese cakes arr ‘-ent out into eomrm rcc. A t alcarouc with a capacity 
ot 28. 250 cub. It. burns for about two months, and yitids about 
200 tons ol siilj)hur. 'riic yielil is about 30 'I'lie immense 

volumes sul]dnir()us acid i.'volved pMV(i rise to many com])l;unts; 
all t!ie niiiu.>r jiits sus])end work durinj^' the summer to avi>id destruc 
lion of the cro]>s. A C '.lcarone that is t^i^ji^e used all the year rouiul 
must be at least 220 yds. trom any inliabited place ami 110 yds. 
from any iicM uiuler cultivation. 

Mf)iv etlicii'ut is pie Coll kiln which uses coke as a fuel. The kiln 
consists of two (er more) c')TiTie('ted c'lls which arc both char}.jcv' 
with the ore. Die first cell is lu* ded am 1 the ])roducis of ctmibustion 
are led into tlu' second C';ll wiiere tlu'v give up part of tiieir lice.t 
to the <'(>utaiue 1 ore, so that by the lime tlie first cell is exhausted 
the iiii-.s in tfu‘ sc'.'ond c(;ll is at a sulliciently hifdi temperature to 
ignite s])o]it'LiieousIy when air is admitted. ( )l!UT methods have 

< eniplove I, hut with varying commercial success. For exanqde, 
in th • Uritti and Orlando iimcesses tht; ore is cluugcd into ndort * 
ail I ‘lie fusion elfeoti‘1 by siiju-'ilieated steam, the sulphur being 
run o!f as umkiI; or as was siiggi'sted b\- 1 \. JO. Bollman in iH(>y tfu; 
ore T'l l)(‘ I'xtracted by carbon hHulpliide. 

(.'rude sulphur, as ohtaimsl ti-nm kilns, contains about 3 ol 
e irtliv imjmrities, and conse<)ueully neisls reliuiug. 'I'lu: follow in.g 
.ipj'ir dus (in\ente I origin ally by 3 iichel of Marseilles an 1 iiiijuoved 
.sub-1 ■ [iK'ntly l»y others) eiialdes tlie manufacturer to ju'o liic<‘ either 
of two forms of “ ri'fined '* sulphur wliieli coiumi rc<i <leiuands. It 
consists ot a large stone chamber which communicates <lirectly 
with two sligluly si latiug tabular reloi Is of iron. 1 he reforts are 
c,li irg'vl with molten sul])hur Irom ait uppi-r la'servoir, which is kept 
.'d the r'‘..jui-^it(i tein])'’rature by means ol tlie lost heat of the retort 
lip s. The chamber h:i.s a safety valve at the. top of its vault, which 
is ; » l)Lb.Mce l th it the le ist surplus ]^ressuie Irom within seiuis it 
up. The first ])urf ut sulpliur vapour which enters Um chainlier 
take-, fir»‘ and converts the air of the chambt-r into a mixture of jiiiio- 
gcii and sul])hur dioxide. 'The ne.xt Jollowiug instalimmts of vaj)our, 
getting diffused thrc>ugli()ut a large mass of relatively cold gas. 
con felloe into a kiml f)f “ smiw," knowm in cominyrce and value<I 
as " dowers of sulphur ” (floyes sulf^ linns), \^y conducting the 
distill iiion slowly, so that the tem])eratiiro within the chamber 
rem tins at a sulliciently low degree, it is possible to obtain the wlioh; 
of tile product in tlu* form of " flowi-rs.” If c<uupact (" roll ") 
sulpfmr is wanted tfie distillation is made to go on at the quickest 
iuliui-sthlc r.ite. I'he temperature ot tlie interior of the chamber 
soo’i rises to more than the fusiag-])oint c)( suliiliur (113’ C.), and 
the distill ate accumulates at the bottom as a li(iuid, which is tajiped 
olt from time to time to be cast into tlio cu-itomary form of nxls. 

Tlie Louisiana deposits are vvorkerl by a process devised by 1 lennau 
Frasch in itloi. It consists in sinking a bon.'-hole, .after the luaiiiu r 
of a ptdroleum well, and letting in four pipes centrally aiTange<l, the 
outer jupe bidng 10 in. in diameter, the next b in., the next 3 in. and 
the iunermo.'.t i in. The oper.ition consists in forcing dow'U the 3-in. 
]n]M; su])erheit“ 1 ste.im at h- t > melt the .suljilmr. C'ompressed 
air is uow' tlriveii down the i-in. pipe ami buhffies iiitcj the meJli* I 
sulphur and water; the s^iecilic gravity of which is greatly diuiiiii.dicd, 
b(* th it it rises to the surface tlirough the out'S’ pipes; it is then run 
oil to settling tanks. Tlio sulphur so obtained is 98 pure. 

In soeie ])1 ices sul[ihur is extracte l irom iron ]ivrites liy one of 
two met.'iods. The jiyrites is subjected to ilry disUllaiioii from 
out ol iron or lire, ol ly tubulir retorts at a brigliL red hcvat. 
<>11' Third ol tlie suljihur is vol itili/e 1 .‘{fi'eS., >- US and 

obt lined as a distillate. 'The .second metlio I is analog<»us to tlu- 
0 lie name method ol hijii ilioii : tlie ore is place I in a limekiln-Jikvj 
furu'ice o\ er a mass of kindled fuel to start a partial combuslioii of 
the niineiMl, and the process is .so regulated that, by the heat gener- 
ate 1, Iht' uiiburut ])art is tlecompose.l with elimination ol sul])hur, 
which collects in the molten slite on an inverte.l ioof-sha]>ed .solo 
1 )' I'lw th'* turn ace ami is thence comlmited into a cistern. Such 
])yritcs siil]»hur is usually cont.imiii.atetl with arsenic, and coiise- 
(pieiilly is of less value tlnn Sicilian .siiljihur, which is cliaractiTis- 
tic dly free Irom tins iiiquirity. 

L’.irge (lu.inlilies are also recr>ven'd from alkali w'aste (see Alk m i 
M \M 1- \c ruKi'f, another source is the spent oxide oi gas nianuhictnre 
(SIV (.\s). 

riie .subslanciJ Kiiowm as “ milk of sulphur ” {!ac sulphur is) is 
very fim ly ilivided sulphur produced by the following, or some 
analogous, chemical process. One part ot quicklime is slaked with 
o p ills of w.iler, and the paste produced diluted with 24 ])arts of 
witer; 2*3 p iris of fiowers ot .sulphur .are adth-d; and the whole i.:> 
boiled for about an hour nr longer, when the sulphur flissolves. The 
mixed solulioii of polysulphides and thiosulphate of calcium thus 
pue.!uce<l is cliritled, dihiteil largely, and then mixed with enough of 
pun: tlilute hy.h'ochlolic acid to produce a feebly alkaline mixture 
when si;i])inir is jirecijntated. 'Idle addition of more acid would 
pio'bice an additional su]q)ly of siiljihur (by the .action of the ll.,S.XL 
on the tlissolved IL-S); but this thiosulphate sulphurhs yellow and 
compact, while the polysulphide part has the desired <|nalities, 


forming an extremely fine, almost white, powder. The precipitate 
is washed, collected, and dried at a very moderate heat. 

Properties . — Sulphur exists in several allotropic modifications, 
but before considering these systematically we will deal with 
the propertie.s of ordinary (or rhombic) sulphur. Commensal 
sulphur forms yellow crystals which imdt at 113” and boil at 
444*53° under ordinary pressure (H. L. Callcndar, 67/m. 
yeivSj 1891, 63, p. i); just above the boiling point the vapour 
is orang(.‘-yellow% but on (Tinlimicd heating it darkens, being 
deep red at 500'"; at higher temperatures it lightens, becoming 
straw-yellmv at 650°. These colour changes arc connected tvith 
a di.s.soriat ion of the molecules. At 524" Dumas deduced the struc- 
ture from vapour-density dctiTniinations, whilst for the range 
860'' to 1040”, J'^aiiitC'Uluire Deville and Troost dediu'cd the for- 
mula S^,. Bill/ {Per., 1888, 21, p. 20T3; igoj, 34, p. 2.190) 
show'cd that the vapour density deerea.sed willi "tlie teiiiper- 
atnre, and also depended on the pressure. G. Preuner and 
W. Sehiipp phys. CJicm., 1909, 69, p. 157), in a study of 

the dissociation isotherms over 300^' -850°, detveied mohcules of 
S,., S,. and 8.^, whilst appears to exist lielf»w pressur(*s of 30 mm. 
boiling and freezing-pomt determinal inns of the moleeuliir 
weight in .solution indicate the formula S^. The density of 
solid .sulpliur is 2*062 to 2*070, and tlie six'eifu* heat 0*1712; 
it is a bad eondiietor of cleetrieity and becomes iu‘galively 
I'lectrifieil on friction. It ignites in air at 363‘''' and in oxvgeii 
at 275-2S0” (H. Moissan, Compl. rctuL., 1903, 137, p. S47)i 
burning with a charaet eristic blue fl.ame and forming inueli 
sulphur dioxide, laa'ognized by its pungent odour. At tlie same 
time a little trioxide is formed^ and, according to Ilcmpel 
{Pf^^ t8()o, 23, p. 1455), half the sulphur is coiniTted info tliis 
oxide if the combustion be earriofl otii in oxygen at a pressure 
of 40 to 50 atmosi)heres. Sulphur idso C()mbin(‘s directly with 
most of the elements to form .sulphides. The atomic weight 
was determined by Perzelius, Erdmann and ManEand, Dumas 
and SUts. Thomsen (Zc/V. phys, Cliem., 1894^ 13, p. 726) 
obtaini'd the value 32*0606. 

Allotropic Modifi ations.— Sulphur assumes crystalline, amor- 
phous and (i)().ssihly) ci^lloidal forms. Historically tlie m().st 
important arc the rliombic (S„) and monoelinic (S/j) forms, 
discussed by K. Mitscherlicli in 1822 (.see Anu. chini. phys,, 
1823, 24, p. 26.1). The transformations of these two forms arc 
discussed in ( hkmis'I'ky : Physical. Rhombic suljihur iiiav be 
obtained artificially l.iy slow'ly crystallizing a solution of sulj)hur 
in carbon bisulphitfe, or, better, by exposing pyridine saturate<l 
with sulphuretted hydrogen to atmo.s])li(Tic oxidation (Ahrens, 
Per., 1890, 23, p. 2708). It is insoluble in water/ but readily 
soluble in carbon IfisnJphidc, sulphur chloride and oil of tur- 
pentine. The common monoclinic variety is <)btain(‘d by 
allowing a (tusI to form over molten sulphur by partialK- 
('ooling it, and then breaking the ernst and pouring ofT tlie 
still liquid portion, wlunaipon the interior ol tliC vessel will 
i)e found coaled with long needles of this variety. Like S,* it 
is soluble in carlxiii bisulphide. Tl>r(‘e other monoelinic forms 
have been deseribed. Ry acting upon a solution of sodium 
hyposulphite w*ith p()ta.ssium bisulphate, (krnez {Compl. roid., 
1884, 98, p. 144) obtained a form which he termed nacre (or 
p(*arly) .sulj)hur; the same modification was olilained )>y Salmticr 
(ibid., 1885, 100, p. 1346) on shaking hydrogen persulphide 
Avith .alcohol or ether. It is readily transformed into rhombic 
sulphur. Another form, mixed with the variety just desc ribed, 
is obtained by adding 3 to 4 volumes of alcohol to a solution 
of ammonium sulphide saturated with sulphur and exposing 
the mixture to air ,at about 5°. F^ngcl’s monoelinic form 
{Compl. rend., jSqt, i i 2, p. 866) is obtained by mixing a solution 
ol sodium hyposulphite with double its volume of hydroi lilora'. 
acid, filtering and extracting with chloroform; the extract 
yielding the variety on evaporation. A trielinie form is ekrmed 
to be obtained by Friedcl {Bull. soc. chim., 1S79, 32, p. 14) on 
subliming ordinary sulphur. 

1 It is a common pr.acticr of kcojjcr.s of (lo;.;s to place apiece of roll 
sulpliur in the aniinars Avatcr but this serves no useful purpose 
owing to this property. 
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Amorphous sulphur or exists in two forms, one soluble in 
carbtin bisulphide, the other insoluble. ^Milk of sulphur (see 
above), obtained by decomposing a polysulphide with an arid, 
contains both forms. The insoluble variety may also be obtained 
bv decomposing sulphur chloride with water and by other re- 
actions. It gradually transforms itself into rhombic sulphur. 

The colloidal sulphur, S5, described by Debus as a product 
of the interaction of sulphuretted hydrogen and sulphur dioxide 
in acpicoiis solution, is regarded by Spring {Rec. trav. chinu, 
1906, 25, p. 253) as a hydrate of the formula vS^Tl.,0. The 
“ blue sulphur,’’ described by Orloff, has been investigated 
by Paterno and Mazzucchelli {Ahs. Jourii. Cluni. Soc,, 1907, 
ii'. 451). . 

Molten Sulphur. Several interesting phenonieija are witnessed 
when sulphur is heated above its melting point. The solid 
melts to a pale yellow licquid which on continued heating gradu- 
allv darkens and becomes more viscous, the maximum vis- 
cosity occurring at 180°, the product being dark red in colour, 
'riiis change is associated with ;i. change in the spectrum (N. 
Lockver). On continuing the heating, the viscosity diminishes 
wh.ile the colour remains the Siime. If the viscous variety be 
rapidly cooled, or the more highly heated mass be poured into 
water, an elastic sulistance is obtained, termed plastic sulphur. 
'Phis substance, hovever, on standing becomes brittle. The 
chiiracler of molten sulphur has been mainly elucidated hy the 
researeixs of A. Smith and his col lab. orators. Smith {Ahs. 
JouniA'h m, Soc., 1907, ii. 20, .151, 757) regards molten sulphur 
a^ ;i inixtiire of two isomers S^ and in dynamic equilibrium, 
S,x I'cing light in ('olour and mobile, and S^ dark and viscous. At 
low teinperaUires ISa predominates, but as the temperature 
is raised S,^ increases; the traris(('rmjition, however, is retarded 
by some gases, c.g. sulphur dioxide and hydrochloric acid, 
and accelerated by otliers, c.g. ammonia, 'I'lie solid derived 
from Sa i.s crystalline and soluble in carbon bisulphide, that 
from S/i is amorplious and insoluble. As to the formation of 
precipitated sulphur, Smith considers that the element first 
separates in the liquid S^ condition, which is transformed into 
Sa and finally into S^; the insoluble (in carbon bisulphide) forms 
arise when little of the S^ has been transformed; whilst the 
Soluble consist mainly of S^. Similar views are adopted by H. 
Trdmami (Ann., 1908, 362, p. 133), but he regards as the 
])olymer Sy, analogous to ozone 0 ^; Smith, liowever, n‘gards 

as S,. 

Compouyuts. 

Snl])liiiroUefl liyfirogcn, II.^S, a compound first cxaminc<l by 
C. may be obtainctl by healing siilptnir in a current f»f 

hydrogen, combination taking place? between 200* ('. and 
and being complete at the latter temperature, dissociation taking 
place above this b-mperaturc (M. Ikideiislein, Zcit. phys. CV/cn;., 
oSoo, 29, p. 313); by heating soim? metallic siiljjhides in a current 
oj hydrogen; by the auction of acitls on various mttallic sul])hides 
(lerioiis sul])hidc and dilute sulj)huric acid being most generally 
eiiij.loyed) ; by the action of sulpluir on heated parallin wax or 
v.iseline, or by heating a solution of magnesium sulphydrate. Tt 
is also jirodiiced during the jiutrefaction oi orgejiic substances 
containing sulphur and is found among the “|»n)duets obtained in 
tin* dfistriictive distillation of coal, d'o ol:)tain jiiire suli)hiiretted 
hydrogen the method g(‘nerally adopted consists in d(‘comi)osiiig 
precipitated antimony sulphide with concentraterl hydrochloric 
acid. As an alternative, 11. Moissan (Compt. yciut.. 1903, 137, p. 3O3) 
condenses the gas by means of liquirl air and fractionates the product. 

Sulphuretted hy‘lrogen is a colourless gas poss(*ssing an extremely 
offensive odour. It acts as a strong poison. It bums witli a pale 
hluo flame, forming sulphur dioxide and w.ater. It is rnodenitely 
soliil)h‘ in water, the stilution possessing a faintly acid reaction. 

I his solution is not very stable, since on exposure to air it slowly 
oxidizes and becomes turbid owing to the gradual ])recipitation 
of siilpiiur. The gas is much more .soluble in alcolu)!. It forms .1 
lud .Lte of composition T1^.S*7H.,(). (De lM>rcrand, Cowpi. rend., 
100, p. 1337.) The gas may be liquefied by a pressure 01 alxnit 
r; atmo.sphcres. the licpiid so obtained boiling at — hr8°C. ; and 
by further cooling it yields a solid, the melting point of which is 
ijivon by various obserx'ers as 82" to —80^ ('. (sec L,adenburg, Her., 
p. 0^7). It is decomposed hy the halogens, with liberation 
of sulphur. Concentrated su4phuric acid also decompose.s it : 
II.jSO., -| H.S — ‘2H..O -f SO., H S. ft combines with many metals , 
to form sulphides, and also (h'conqioscs many metallic salts with I 
con*c*(picnt production of .sulphides, a property which renders it | 


extremely useful in chemical analysis. It is freqiKnitly used as a 
reducing agent : in aciil solutions it reduces ferric to ferrous salts, 
arsenates to arsejiites, permanganates to manganous salts, ^c., 
whilst in alkaline solution it converts many organic nitro compounds 
into the corresponding amino derivatives.* Oxidizing agents rapidly 
attack sulphuretted hydrogen, the primary products of the reaction 
being water and sulphur. 

By the action of dilute hy<lrochloric acid on metallic polysulphides, 
an oily product is obt.iincd which C. L. BertholU t considered to 
bo H-iSg. L. Thenard. on the other hand, favoured the formula HoS^. 
It was also examined by^W. Kamsav [Journ. Chew. Soi\, 1874. *12, 
p. 837). Hofmann, who obtained it by saturating an alcoholic 
solution of ammonium sulphide with sulphur and mixiog the pioduct 
with an alcoholic solution of strychnine, considered the lesultiug 
product to be HoS.,; while W Saliatit'r by tractiom.ting tin? cuide 
ju'oduct lu ruiuo obtained an oil which boiled lu‘H\(M*n Oo ’ and 
83''* C. and possessed the composition H.^Sr,. 

Several halogen compounds of sulphur are known, the most sfitldc 
of whicli i.s siilnhur tiiioride, Sj*',., which wa.-> first prep.aied by II. 
Moissan and Lebeau {Cuinpt. tend.. 1900, 130. }>. 8(*3) by ft.irtioiKilly 
distillin.g the ])roduct fonm'd in the direct .icfioii ol flnoiiiu* on 
sulphur. It is tasteless, colouiless ami odourless .gas, whieh is 
e.xceedingly stabh; and ineit. It may be ( ondensed and yields a 
.solid which melts at - 33" C'. Sulphuietled hyilrogen deconqio.ses 
it with formation of hydroflnoric acid and lil)eration of sulphur. 
Sulphur chloride. S.j(rL, is obt.ained as a by ])rodurt in the mannfac- 
tun; of carbon tetrachloride from carbon bisulphide and chlorine, and 
may also bo prepareil on the small scale by distillin.g sulphur in a 
chlorine gas, or bv the fiction of suljdmr on sulphuryl chloride in 
the presence of aluminium chloride (<9. KufI). It is an amlKT- 
coloiired. fuming licpiid possessing a vi‘ry uiqileasaiit initatiug smell. 
It boils at 130'' C. and is solid at 80' ('. It is soluble in carbon 
bisulphide and in benzene, is gradually decomposed by w.iter: 

T 8H.,0 ~ 411C1 -f -S | the thiosulphuric acid pro- 

duced in the primary react if>n gradually decomposing into water, 
sulphur ami sulphur dioxitle. Sulphur chloride dissolves sulphur 
\vilh great readiness and is conseipienf ly used largely for vulcanizim: 
rubber; it also dis.soKTS chlorine. The chloride S('l, according b» 
the invesli.gatious ol O. Kufl ami k'lscher {Her., 190^, p, .jiii) 
did not a])j>e,ar to exist, Imt Jr. Ik*ckmann {/fit. phys ( litni., 
1909, 42. ]). 1*839) obtained it by distilling the product ot the 
interaction of chlorine and S.X'l., at low pressures. The tetivu liloi ide, 
SClj, is formed by .satur.iting S./'l., with chlorine at . 22 ' C. (Michaeli.s, 
Ann., 1873. 170. p. i). It is a yellowish-brown liijuid wliicl^ d.s.so- 
ciatos rapidly with rise of temjxjratiin*. On cooling it solidiliis to 
a crystalline? mass which fnscjs at -80" C. (Buff, iliid.). Water 
decomposes it violently with formation of hvtlrochloric and sul- 
phnrous .acids. Sulphur broinidt*. S.,Bro, is u dark led licpiid whiili 
lioils with ilecomposition at about 200^' C. The ])roducts oblaiueil 
l>y the action of ioilino on sul])hur are pnjliably mi.xture althoii.gh 
K. ISlcTvor (Client. News, 1902, 80, ]>. 3) obtained a substame of 
compo.sition S,I., (which in all jiiobabililv is a chmnical indiridual) 
as a reddish-coloured ]>owder by the action of siilpliuret ted hydrogen 
on a .sfdution ol iodine trichloride. 

Four oxidiis of sulphur are known, namely sul])hur dioxide, Sfl„ 
sulphur Irioxide, SO... suljjlilir ses(|uioxide. S./>.,, and jiersiilpliuric 
anhvihide. S./).,. 'I'lie dioxides has been Known since Uu? e.uliest 
times and is found as a naturally occurring product in the gaseous 
exhalations of volcanr^es ami in solution in some volcanic springs. 
It was first collecteitl in the ])ure condition by J. Priestley in T77'’> 
and its com])osition eletermined somewhat later by A. J... j/n'oisier. 
It is formed when sulphur is burned in air e>r in oxyge'ii, tu* wh(‘M 
many metallic sulphidos are re);isl(*fl. It may .iKci be obtaim-d 
by healing cai^xm, sulphur and many metals with concenlr.iied 
sulphuric acid : C H 2H..SO^ - 2SO.. f CO., -f 21 U) ; S i 21I..^.O, 

;3SO.^ + 2T1.,0 ; ('.u -| 2H.S(), - SO., f CuSth F -MfO *, and l.y 

decomposing a sulyihite, a thiosulphate or a thioidc acid witli a <liliile 
mineral arid. It is a eoloiirless ga.s which ]K).ssosscs a (.hara(.teri.stic 
suttorating eidour. It doi‘s not i)urn. m'Hhe*r does it suj)))Oit com- 
bustion. If is readilv^ soluble in alcohol and in water, the solution 
in water j)ossi‘ssing a stioiigly acid re.action. It is <*asily li(]uelie<l, 
the liepiiel l)oiling at — 8" C., and it leeceniies cryst.i lime at --72-7 
(Walden. Zeit. phys. Chew., 1902, 43. p. 432). Walden (ibi-l.) has 
shown that certain salts dissolve in litpiid sulphur dioxide forming 
adelitive compounds, two of which hace? b(*en pn‘pared in the case 
of potassium iodide; a yellow crystalline .solii^of composition, 
Kl'I'PSOo, and a red solid of composition , KP4S^),. it is decom- 
posed bv the influence; of strong light or when strongly heated. 
It combiners directly with chlorine to form siil])huryl chloride; and 
also with many metallic peroxifles. converting them into suljihatcs. 
In the presence of water it fre'qnentlv acts as a bhracliing a.gent, 
the; ble;aching procoss in this c.r«se? being one e)f reductimi. If is 
frc«|uently used as an " antichlor," since m presence of watiT it has 
the power of cejnverfing chlorine info hydrocliloric acid : SO., -j- Cl, q- 
2H..O — 2ll(-l j H.,SO^. lu many c ases it acts as a re<liu iiig agenit 
(when ircd in thepnesenceot acid.sj ; thus, p(;rmang;'nafes ..n* reiduccd 
to man.ganoiis salts, iodates are reduced with liberal ie>n eh mdiiie, (S c., 
2KMn6.4 -f 5SO.. | 2H..O K.SO^ -i- 2.MnSO, i 21LSO,; 2KIO.. 
.'iSO. + 411,0 1, + L^KUso; + :(n.,S(A. 
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Tt is prepared on the industrial scale for the manufacture of 
sulphuric acid, for the preparation of sodium sulphate by the 
Harji'reavcs process, and for use as a blcachin^-disinfecling agent 
and as a preservative. When com])resscd it is also used largely 
as a refri.gcrating agent, and in virtue of its property of neither 
burning nor supporting conil^ustion it is talso used as a fire cxtinctor. 
The solution ol the gas in watiT is used under the name of sulphurous 
acid. The free acid has not been isolated, since on evaporation 
the solution gradually loses suljihur dioxitle. This solution possesses 
reducing ])roperties, aiul gradually oxitlizes to sul])huric acid on expo- 
sure. When heated in a sealed tube to C. it is transformed into 
sulphuric acid, ^vith liberation of sulphur. Numerous salts, termed 
sulphites, arc known. Since the free acid would be dibasic, two 
series of salts exist, namely, the neutral and acid salts. 'I'he neutral 
alkaline salts arc soluble in water and show an alkaline reaction, 
the other neutral salts being either insoluble or dillicultly .soluble 
in Avat( r. 'Phe acid salts have a neutral or slightly acid reaction. 
Tlie sulphites are prepared by the action of sul])hur dioxide on the 
oxides, hvdroxides or carbonates of the metals, or by processes of 
precipitation. Sulphurous acid maV have either of the constitutions 

nu o on 

0 : S or S , or be an e<iiiilibriuni mixture of these 

OH O H 

two substances. Although the correct formula for the acid is not 
known, sulphites arc known of both tyjies. Sodium sulphite is 
almost certainly of the second and unsymmetrical type. Two clhvl 
sulphites arc known, the lirst or symmetrical form being derived 
from sulphury 1 chloride and alcohol, and the second and unsym- 
metrical from sodium sulphite and cthyi iodide; the junction of 
one ethyl group with a sulphur atom in tlie second salt follows 
because it yields ethyl sulphfmic acid, also obtainaVde from ethyl 
mercaptan, C.jH, -SH. Two isomeric sodium ])otassium sulphites 
are known, and may be obtained by neutralizing acid sodium sul])hite 
with polassiuni carbonate, and acid potassium sulphite w'ith .sodium 
carbonate; their formulae are: O..SK(ONa) and O..SXa(OK). 

Tliere are various haloid derivatives ()f sulphurous acid. Thionyl 
fluoride, SOI'.,, has b(;en obtained as a fuming gas by decomposing 
arsenic fluoride with thionyl chloride (Moissan and Lebeau, Cohi/U^ 
rend,, 1900, 130. p. is decompose<I by water into hy<lro- 

fluoric and sulphurous acids. Thionyl chloride, SO('L, may be ob- 
tained by the action of ])liosphorus pentachloride on sodium sulphite; 
by the action of sul])hur trioxidc on sulphur dichloride at 75 «So'' C. 
{Jfourn. Chein. Soc., 1903, p. 420); and by the actu»n of cldorine 
monfkxido on sulphur at low temperature. It is a colourU^ss, highlv 
refracting liquid, boiling at 78^^; it fumes on exposure to moist air. 
Water decomposes it into hydrochloric and sulphurous acids. On 
treatment with potassium bromide it yields thionyl bromide, SOI by., 
an orange-yellow licjuid which lioils at bS C. (40 mm.) (llarioz and 
Sims, ( hem. 'Sews, 1893, 07, )). <Si). 

Sulphur trioxide. SO.,, mentioned by Basil Valentine in the 15th 
century, was obtained by N. Leniery in 1^7 by distilling green 
vitriol. It inav be prepared by distilling fuming sulphuric acid, 
or concentrated sulphuric acid over phosphorus pentoxide, or by 
the direct union of sulphur dio.side with oxygen in the pre.sence of 
a catalyst, siicli as platinized asb(‘stos (sec SuLiutruic Acid). This 
oxide exists in two forms. The a- form is readily fusible and melts 
at 14-8'" C'. It c<»rrcsponds to the siinjilc inoltM ular complex SO... 
The /3 variety is infusible, buf on heating to 50 C. is transformed 
into the a- loriii. It corresponds to the molecular complex (SO,),,. 
When perfectlv dry this oxide, has no caustic projierties; it combines 
rapidly, however, with water to form sulphuric e.cid, with the 
(leveloj)int'nt of much heat. It combines directly with concentrated 
sulifliuric acid to form pyrosulphiiric acid, ll.,S.j07. It reacts most 
energetically with many organic compounds, removing the elements 
of water in many cases .and leaving a carbonized mass. It com- 
bines directly with many clerrumts and compounds and freipienllv 
acts as energetic oxidizing agent. It finds consideral>lo application 
in the colour industry. 

Sulphuryl fluoride.' formed by the action of fluorine on sul- 

phur dioxide (II. Moissan, ( ompt. rend, i \ p. 374), is an exceedingly 
stable colourless gas at ordinary temperatures, btx'oming solid at 
about — T2o"(.'. Sulphuryl chlorid(*. SO./'L, first obtained in 1838 
by Kegnault (. 4 mh. chim. phys., 18^8. (2). 69. ]). 170), by the action 

01 chlorine on a mixture of ethvlene and sulphur (lioxidc, may also 
be obtained by the direct union of sulphur dioxide and chlorine 
(('Specially in fne presence ot a little camphor); and by heating 
clilorsulpiionic aiitl in the pr(\sencc ot a catalyst, such as mercuric 
sulphate (Pawlewski. Her., 1897, 30, p. 763) : 2SO./'l*OH -= SO, , 01 . | 
ILSO4. It is a colourless fuming liquid which boils at 69^’ C. and which 
is readilv dixoinposed by water into sulphuric and hydrochloric 
acids. I'luorsulpnonic add, SOLK OH, is a mobile licpiid obtained 
by the action of an excess of hydrofluoric acid on w ell-cpolcd sulphur 
trioxide. It boils at ib2 b and is decomposed violently by water. 
Chlorsulphonic acid. SO., CLOU, first jireparcd by A. Williamson 
(Proc. Pay. Soc., 185b. 7. p. 11) by the direct union of sulphur 
trioxide w’ith hydrocliloric acid gas, may also be obtained by distill- 
ing concentrated .sulphuric acid w’ith phosphorus oxychloride : 
SR^SOj !- I'OCl, ‘ 2 SO.,CbOH -f HCl HPO,,. It is a colourless 
fuming li([uid which boils at 152-153” C. When Heated under 


pressure it decomposes, forming sulphuric acid, sulphuryl chloride, Ac. 
(Ruff. Her., 1901, 3.1, p. 3509). It is deccunposed by water with 
explo.sive violence. Disulphuryl chloride, S.^05Cl2, corresponding 
to pyrosulphiiric acid, is obtained by the acti<)n of sulphur trioxide 
on sulphur dichloridc, phosphorus oxychloride, sulphuryl chloride 
or dry sodium chloride : flSO., f ‘iPOCla -= P..Or, -| S.,CI., 1 

5SO3 =- S.PftCl.^ -f riSO.ri 1 - SO.,CL -- S./),C 1 .,; 2 NaCl -f 3 So“ r.. 
S.X!)5CL, + Na.^S04. It may also be obtained by distilling chlor- 
sulphonic acid with phosphorus pentachloride? : ‘ 2 SO./.d'OH -}- I’Cl. - 
S.X)5CL -f POt'l, -f ‘ 2 IICI. It is a colourless, oily, fuming liquid 
which IS decomposed by water into sulphuric and hydrochloric acids. 
An oxychloride of comjiositioii S20;,Cl4 has lK?en described. 

Sulphur scsipiioxidc, S.jO.,, is formi^d by adding well-dried flowers 
of sulphur to melted sulphur Irioxidc at about 12-13" f'- "The 
sulphur clis.solves in the form of blue drops which sink in the liquid 
and finally solidify in blue-green crystalline crusts. It is unstable 
at ordinary tempcratun?s and rapidly decomposers into its generators 
on unarming. H is readily decomposed by water with formation 
of sulphurous, .sulphuric and thiosulphuric acids, witli simultaneous 
liberation of sulphur. Hyposulphurous acid, H.2S.^04. was first really 
obtained by Bertliollet in 1789 when he show’cd that iron left in 
crmtact W'ith an aqueous solution of sulphur dioxide* di.ssolved with- 
out any evolution of gas, whilst C. F. Schonbein subsequently 
shdweel the solution possessed rtrduciiig properties. P. Schulzen- 
berger {Com pi. rend., 1889. 69. p. 109) obtained the sodium salt 
bv the action of zinc on a concerntrated solution of .sodium bisulphite : 
Zii -I iNallSO;, NaoS.p4 H /nSO., f- Na.^SO., -| ‘ 2 H,, 0 , the salt 
being separateel from the sulphites formed by fractional precipita- 
tiejn. A solution of the free arid mav 1)C prepared by adding 
o.xalic acid to the solution of the sodium .salt. 'I'his solution is 
yellow ill colour, ami is very unstable decomposing at ordinary 
temyu'rature into sulphur and sulphur dioxide. A pure zinc salt 
lias l)een jin'parcd by Xabl [Manats. . 1899. 20, p. 679) by acting 
with zinc on a sf)liition of sulphur dioxide? in absolute* alcolicil, whilst 
Tl. Moissan (Compt. tend., 1902, 135. p. b.^7) lias also obtained .salts 
by the action of dry sulphur dioxide on various metallic hydrides. 
Uon.siderable conitoversy arose as to the constitution of tlie salts 
of tliis acid, the? loimiila of sodium salt, for example*, being W'rittem 
as NallSO.j and ; but the iiive'stigatiems of C. Ik'rnthscn 

[Ann., i88t. 208. p. 132; 1882. 211. p. 285; Her., Kioo, 33, p. i2()) 
.se*e‘m to decide dcfinitelv in iavour of the latter (.see also T. S. Price, 
Journ. Cheni. Nor.; also Puchert'r and Schwalbe, Zcii. anf;eio. Chem., 
i 9 ^>b 17. P- 1 ^ 447 )* Although this acid appears to be* derived Irom 
an oxide S./).., it is not certain that the known se*?u[Mioxiele is its 
anhydriele. 

I’ersulphuric anhydride, S./JL. is a thick viscous liquid obtained 
by the action of the silciit discharge ujion a mixture of sulphur 
trioxidc and oxygen. 11 solidifies at about o" C. to a mass of long 
needles, and is very volatile. It is d(?compnsed rt'adily into sulphur 
trioxide and oxygen when heated. Water (.lecomjioses it w'ith forma- 
tion of sulphuric acid and oxygen : ‘2S.JO7 -f 4 H. 3 J 4ILSO4 0 .>. 
IVrs’.dphurie acid, HSO,. the acid c()nes])onding to has no\ 

been olit.iiiu'd in the? free state, but its .salts were? first pre])ared in 
1891 by 11 . Marshall (Journ, { 'hem. Soc., i8gi, p. 771) by elect roly.sing 
solutions of the alkaline bisul])hates. The? potassium salt, after 
recrystallization from w'arm water, s(*paratt?s in large tabular crystals. 
Its aqueous .solution gradually (le.*compos(?s with evolution of oxygen, 
behaves as a strong oxidant, and lil)erates iodine from potassium 
iodide. Sejlutions of persulphates in the cold give no precipitate 
with barium chloride, but when warmed barium sulphate is precipi- 
tated with simultaneous liberation of chlorine : ICS.X^ q RaCl., — 
HaS04 f- K.2S()4 f CL. The conductivity measurements of G. 
liredig point to the salt pos.se.ssing the elouble formula. 

Thiosulphuric acid, formerly called hyposulphurous acid. ILS., 0 .,. 
cannot be preserved in the free stale, since it gradually deconijioses 
W'ith evolution of siilpliur dioxide and liberation of sulphur : 1 LS., 0 ., 

S -f S(X -b ifX). Tlie salts of the acid, however, are? stable" the 
sodium .salt in particular being largely used for pliotograpliic purposes 
un(U?r the name of “ hypo.” This salt may be prepareel by digesting 
llow’crs of sulphur watli sodium sulphite .solution or by boiling sulphur 
wnth milk of lime. In this latter reaction tliei deep yellow' solution 
obtained is exposed to air when the calcium polysulphide formed 
is gradually converted into thiosulphate by oxidation, and the 
calcium salt thus formed is ce)nv(?rtcd into the sodium .salt by sodium 
carbonate? or sul])hate. The thiosulphates are readily decomposed 
by mineral acids with liberation of sulphur dioxide and precipitation 
of sulphur : Na.,S„ 0 ;i b 2HCI — 2N'i.Cl -f S -1 SO.^ b H./3. 1 'hey 
form many double salts and give a dark violet cok^ratie^n w'ith ferric 
chloride solution, this colour, how'ever, gradually disappearing on 
standing, sulphur being precipitate?d. The acid is con.siclcred to 
pe^sse?.ss the structure 0 .jS(SH)( 0 H), since sodium thiosulphate reacts 
with ethyl bromide to give sodium ethyl thiosulphate, which on 
treatment with barium chloride gives pre?suriial:)ly barium ethyl 
thiosulphate. This salt, on standing decomposes into bariuin 
ditliionat-c, IkiSaO,,. and diethyl disulphide, (QlldoSo, which points 
to the presence of the SIl group in the molecule. " 

The thionic acids are a group of sulphur-containing acids of general 
formula HoS„Or, where n — 2, 3, 4, 5 and possibly b. Dithionic 
acid. H.jS.^O«, prepared by J. Gay-Lussac in 1819, is usually obtained 
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in the form of its barium salt by suspcndinj( freshly precipitated 
Jivdr.i-ted man,iranese dioxide in water and passing' sulphur dioxide 
into the mixture until all is dissolved; the barium salt is then pre- 
cipitated by tiie careful addition of barium hydroxide. Much 
manganese 'sulphate is formed during' the reaction, and H. C. Ciir- 
pi'iiter {fourn. Chrm. Soc., 1902, 81, p. i) showed that this can be 
lilmost eiitirely avoided by replacing the manganese oxideby hydrated 
ferric oxide, the reaction proceeding according to the equation : 
‘2Fe(OII)., I- 8SO0 ^ FeS.jO,i + FeSO., -f 8H.X). He points out that 
The av.iiUble oxygen in the oxides may roacreither as SOo -{■ HoO }- 

0 HoSOj or as 2S(X -f ILO (- O — and that in the case 

of ferric oxide 90 % of the theoretical yield of dithionate is obtained, 
whil manganese oxide only gives about 75 %. A solution of the 
free acid may be obtained by decom]msing the barium salt with 
diliiic sulplmric acid and concentrating the solution in vacuo until 
it attains a den ^itv of about 1*^5 (.'ipju'oximately), further concentra- 
tion leading to its (U'composition mm sulphur dioxide and sulphuric 
prid. The dithionates are all soluble in water and wj^en boiled with 
hydrochloric acid decompose with evolution ot sulphur dioxide and 
onn.ilion oi a sulphate. Trithionic acid, H._.S.,On, is obtained in 

tile form ot its potassium salt by the action of sulphur dioxide on a 
s<tiutio 1 ot potassium thiosulpliabi : 2ICS..O;, -f 8SCL — 2K«S.j(),. -\- S; 
(H- bv wanning a solution t)t silver potassium thiosul]>hate : 
KAgS.,0;, AgnS -b KjS.,0,;; whilst the sodium salt may be prepared 
by adding iodine to a mixture f)l sod.inm lhiosul])h.iUi and sulphite : 
Na..SO.; )- Na.^S^O.; -- NrujS.,0,i [- 2N.il. The salts are un 

st;ible; and a solution ot the free acid (obtained by the addition ot 
hyilrolluosilicic. acid to the potassium salt) on concentration in vacuo 
deconqiosf's rapidly: ILS-.O,. - 1 l„S()4 j- S |- SO.^. Tidiathionic 
'.rid. is ohtamod in the form of its bariuTii salt by di.gesting 

oariiiiii Lhio^iilphate with iodine : 2Ua,S..»'\ f- i.j UaSiOf, j ^ltal. 
t1i<‘ barium icxlide lornuid b<*ing removed by alcohol; or in the 
form of sodium salt by th(* action of iodmo on sodium thiosulphate. 
'I'iie free acid is obtained (in dilute aqueous solution) bv the 
(idditiou of dilute sulplmric acid to an aqueous solution of the 
i 'an urn ‘'alt. It is only stable 111 dilute a<iueous .solution, lor on 

1 onrrnl rat!<)n the acid <lecomposes with formation tjf sulj)hun'- ncid. 
suljihur (lio'ii'le and sulphur. 

Wackenroder’s solution (Debus, Jonru. Chern. Soc., 1S88, 5 p p, 278) 
is pieparcfl liy passing sulphuretted hydrogen gas into a iieaily 
saturate<l aqueous soliiiion ol sulphur dioxi(le at about o^’ ('. The 
solution is then allowed to stand lot }8 ho irs.uid the])roeess repealed 
many liiiieT mini the sulphur dioxide is all decomposed. The 
lea'IioU' taking ])lare are coniplii;a1<*d, and the solution contains 
iiltimately smsll drops of sulphur in suspension, a colloidal snl])hiir 
(whuji Spring (AVv. (rao. l/uw., iqoI), 25, p. 25.1) considers to be a 
livdiati- of siiliihnr of conqxisition Sj^TLO), sulphuric acid, traces o I 
Lrithionic acid, tt'tra- and ])entathionic acidsand probably lioxathioiiic 
.K'id. The solution obtained m;iy lie evxiTiorated in vacuo until it 
..ttainsa density of 1*40 wlnm, it jiartially n\turat(Hl wiiii potassium 
hydroxide and liUered, it yields crystals of potassium pentatiuonate, 
i\ ,0. The torm.il ion of the ])entathionic acid may be 

repre.sentefl most simply as tollow's : TiSfL -j- olLS - H.jSr.O,', 1- 5S 1 
1H..O. I he aiiiieons solution of the acid is fairly stable at ordinary 
’<M iper.it lire-*. The pontatliioiiat(‘s give a lufiw'u colour on the 
.addition of aminoniacal solutions of silver nitrate and ullim.rtely 
a black ])rev ipitate. Ilexatliionic aciil, IljSs^V,. probably present 
in the mothoiTiipiors fromwliicii potassium jientaliionate is prepared.. 
"! lu; solutio'i on tlieaddition of amiiioniaeal sdver nitrate behaves simi- 
larly to that of pota‘'.sium pcntatliionale. but (litters from it in giving 
an imme M.nle precqiitab' of suljqmr wdth ammonia, whereas thosolu- 
Mou ot the penlathionat(^ oidy gradually b('comes turbid on standin.g. 

d'he pcy-acid<i of sulphur were lirst obtained in 1898 by Caro 
[Zcit. anorw. Chem.. 1S98, p. 845) who prepared monopersulphurit- 
acifl by the action ol sulphuric acid on a persulphate. This acid 
may also be prepared by the ehxtrolysis of concentrated sulphuric 
acid, and it is distinguishable from persulphuric acid by the fact 
'hat it immedkilelv liberates iodine from potassium iodide. It 
behaves as a strong oxidant and in aipieous solution is slowlv 
hydroly.si'd. It most probably corres]K)n(.ls to the formula ILSO-. 

See H. IL Armstrong and T.owry, L'hcm. Nci£<^ (1902), 85, p, 193; 
Lowry and West, Juurn. Chem. Soc. (1900), 77, p. 950; 11. K. Arm- 
strong and Robertson, Proc. Roy. Soc., 50, p. 105; T. S. TTice. 
Acr.. T902. 35. p. 291; Journ. Chew. Soc. (i90(»), p. 5’,; A. v. Jia'^ver 
end V. VilligiM*. Her., passim. 

Phaimacnlooy, — The sources of all sulphur preparations used in 
medicine (except calx sulphnrata) an? native virgin sulphur and the 
sulphich's (jf metals. Those coittained in the Drilish i'harmacopoeia 
arc? the follnving : (i) Sulphur sublimatum, liowers of sulpliur (U.S.P.), 
which is insolubh' in water. From it an- made (u) conjecho sulphurise 
(b) uni^u('Hlum stilphuris ; (c) sulphur praecipitatum, milk of sulphur 
(U.S. 1\) whb'h has e Mib-prepar.'tion trochiscus sulphuris I'.ich 
lozenge containing 3 grs. of precipitated sulphur and i gr. of potassium 
acid tirlr.de ; {d) poUissa sulphnrata (liver of sulphur), a mixture 
of salts of wdiich the chief are sulphides of potassium; (e) sulphuris 
iodiduni tU.S.l’.), which has ii preparation un^uentum sulphuris 
iodidi, strength i in 23. From llA? heating of native calcium sulphate 
and carbon is obtained caix sulphnrata (IbS. and H.Jb), or sulphurated 
lime, a greyisii-white jmwxler. 


Therapeutics. — Externally, sulphur is of use in slyn affections. 
Powdered, it has little cl'lect upon the .skin, but in ointment or used 
by fumigation it has local therapeutic properties. In scabies (itch) 
it is the best remedy, killing the male parasite, which remains on the 
surface of the skin. To get at the female and the ova prolonged 
soaking in .soap and water is necessary, the? epiderm being rubbed 
away and tht? ointment then applied. I’recipilatcd sulphur is also 
useful in the treatment of acne, but sulphurated lime is more power- 
ful in acne pustulosa and in the appearance of crops of boils. Inter- 
nally, sulphur is a mild la.xativc, being converted in the intestine into 
sulphides. Milk of sulphur, the confection and the lozenge, is 
used for this piirpo-io. Sufphiir and sul])hur waters sucli as tlio.se 
of llarro.gate, Aix-la-C'bajudlc and Aix-les- Bains, h.ive a powerful 
elfcet in congested conditions ol lh(? liver and intestine's, haemor- 
rhoids, .gout and gravel. Suljihur is of use in chronic bronchial 
altections, ridding the lungs ol mucus and relieving cough, lu 
chronic rheumatism sulphur waters taken internally and used as 
baths are elU?ctiial. Sulphur in .some part c'seapes unchanged in 
the faeces. 

When sulphur is binned in air or oxygen, .sulpliur dioxide is 
jwoduced, which is a powerlul disinlcctant, used to fumigate rooms 
wliicli have been occiqiied by ptasons sulleriiig from some infectious 
diseasti. 

SULPHURIC ACID, or On. OF V itridl. H perhaps the most 
important of all chemicals, both on account of the large i|unnti- 
tie.s made in all industrial countries and of the multifarious uses 
lo which it is put. It is not found in nature in the free stale 
to any extent, and alllioiigh enormous (piantitics of its .stdts, 
especially e;ileium and barium sulphate, are found in many 
knalities, the free acid is never prepared from these salts, as 
it is more easily obtainable in another way, viz. by burning 
sulphur or a sulphide, and ecffnbining the sulphur dioxide thus 
fornud with more oxygen (and water). 

Originally prt'parcd by heating alum, green vitriol and other 
sulphates, and condensing ifie products of distillation, sulphuric 
acid, or at least an impure siibstance containing more or less 
sulplmr trioxide dissolved in water, received consideralde at- 
tention at the bands of the alchemists. The acid so obtained 
from ferrous sulpluUe (green vitriol) fumes strongly in moist 
air, liencc its name “ luining sulphuric acid'’; another nc.mc 
for the same procluet is “ Nordhansen sulphuric acid,” on aci^iunl 
of the loiig -continued pradicc of this process at Nordliau.scn. 

Ordinary sulphuric acid, II.-SO,, may be jm'pared by dis.solv- 
jng .sulphur trioxide in water, a reaction aciompanied liy a great 
evolution of heat; by tlie gradual oxidation of an LUjiieoiis 
solution of sulpliur dioxide, a fact which probably (xplains 
the frixpicnt oi'currcnce of suljihiiric acid in the natural waters 
rising in volcanic districts; or by deflagrating a mixture of 
sulpliur and niln? in large glass bells or jars, absorbing the 
vapours in water and concentrating the solution. 'I'he latter 
jrrucess, wliieh was known tu Easil Valentine, was commercially 
applied by the quack docU'r, Joshua Ward (1685-1761), of 
Twickenham, England, to the manufacture of the acid, which 
was known as “ oil of vitriol made by Ihclicll ” or per campajiHni. 
Dr John Roebuck (i 7 1 S-i 7i;4), of Eirminghniri, replaced t he glass 
vessels by leaden ones, lluTeb)' laying llie foundation oi the 
modern niethon of manuiaetiin* (.sec lielow). 

Properties,- Viwii siilphurie a(id, is a eolonrle.ss, 

odourless liquid of an oih cunsislemy, and having a specific 
gravilv of ^8584 at 15''. It boils at 358"’, and at about 400^^ 
the. vapour dissociates into sulphur tricxide and water; at a red 
lieat further deeomposilioii ensues, the sulphur trioxide dis- 
sociating into the dioxide and water. It fn'czes lo a colourless 
cry stalline ina.ss, melting at 10*5 . The at id is extremely 
hagrosi'ojric, absorbing moisture from the atmosphere with 
.great rapidity; hence it finds tonsitlcrable ap^liiation as a. 
desiccating agent. 'Phe behaviour of aqueous solutions of sul- 
phuric acid is very’ interesting. Tlie pure acid (100% IT^SO.,) 
cannot be prepared by boiling down a. weaker acid under any 
pressure (at Ica.st belwt'en 3 and 300 centimetres of mercury), 
an acid of the lurnposition ILS04,^VTr.,0 or 12S0.^,1 
being invariably obtained. Neither is there any atlvantage 
gained by mixing this hydrate with sulphur trioxide; for 
when such a mixture is concentrated by evaporation, sulphur 
trioxide is vaporized until the same hydrate is left. The pure 
acid, howevef, may h(‘ obtaiixd by .strongly cooling thi.s hydrate, 
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when it sep?*rates in llic form of white crystaN, which melt at 
10*5 \ and on gentle lieating evolve sulphur trioxide and again 
form tlie same hydrate. When strong sidphura* a('id is mixed 
with water there is a grtat development of heat; the heat 
evolved when four parts of acid are mixed with one of water being 
suffu'itnt to raise the temperature froiii o'" to loo" C. (lienee 
the laboratory prec'aiition of always adding the acid to the water 
and not the water to the arid.) In addition to the heat evolu- 
tion tl-ere is also a diminution in volume, the maxinuim oeeurring 
when the components are present in the ratio 1I..S()| : 2H.,0, 
thus pointing to the existenee of a hydrate 
A second hydrate, II.iSO,,!!./.), may be obtained as rhombie 
crystals, which melt at 7'^ and boil at 205°, by diluting the strong 
acid until it has a specific' gravity of 1*78, and c'ooling the 
mixture; this compound is sometimes known ^larial sulphuric 
acid. Botli the' mono- and dl-hydratc^s form freeing mixtures 
with snow. Other hydrates have also been descTibed. 

Ri'Uitioii'. Sulplnirio .'u.id has the widest ccMiiinerrial a])plicatioii 
()1 all elieiiiieal rea^t'iits. Here only reactions of coinmeixial 
utility will he ccnisidered, and reiiTeiicc’ should l)e made to the article 
SoLiMiL K lor rcMclioiis which are more of a piiri ly scientilic intcTest. 
In in<jrj 4 auic cdnniiistry its ])riiici])al a])i)lic;itioTis are h.ise<I on its 
solv'ent j)owi'r tor im'tals, and its ])ow(T of expedliug other acids 
from th(‘ir s;dts. In the first fToii]) \v(‘ ,hav(‘ to Tioti<'(' tin* ns(‘- ot 
iron or zinc and dilute* sMlpliiiric acid lor tlie m.Lnuhu.t ure ot hydro- 
gc'U, wl)icl\ may be used directly, as lor iiitlatiii.c; balloons or for 
pmposc's of combustion, or in tlie nascent combtion, for rednclioii 
pnr]ioses, as gener.illy is the ca^e in organic chemistry (see Ami inj ). 
It is worthy of notice tliat while'" many metals «!issolve in c(dd 
(hlute s\d|ilnirie acid, witii the liberation of liv<lrogen, in accoidance 
with ttu* ty[)ic d i'<|uatioii : M f H.^S( )., -- |- Ifo (M denoting 
one abmi ot :l div.ilc'iit or two atoms oi a mnnn\'alent nubal), there 
ai«' several (co])per, mercury, antimony, tin, hvid and silvcT) which 
are insoluble in the cold dilute acid, but dissolve in the hot 
strong acid with evolution of sulphur dio\i<Ie, tims : M | 2Ho2SOj - 
!- S( L -| 'JH/.). Caiboil decomjioses hot strong suljdmric 
acid on long cniitiiuu'd boiling, wdth the formation f f carbon dioxi<l(‘ 
and sulphur dioxiile. Tlu* ])ower which snl])hniic a.cid exhibits 
for exp('iling other .icitls from their combinations, a pow'er occadomsl 
by its comjiv'.rativc- in\ olalility and higdi degree of avidity, loniis 
the basis ot a coiisidfrable numlxT of coinnn i ( i.d ]»iH>cesses. Hydro 
chloric, hydrobnnnic, hydi iodic, hydrofluoric, nitric, j)hos])honc 
and many otluT acids are m inulactured by the a('ti(m ot snl])huric 
acid on tlu'ir salts; the alkali and chlorine iudustjies, and also 
the manufacture ot bromim; and iodine, employ immens«‘ (piautities 
of this aciil. 

In organic clu-mistry sul])huric acid is exbnsively (‘mployt'd. 
Its powerful alhiiity for tlu; elements of water makt‘S it a valuable 
dehy<lratiiig and condeiis.ilion agent. It extracts the elements 
of water from lonnic acid, giving c irbon monoxidtg iri>m oxalic 
acid, giving a mixture of carbon monoxide and tlioxi ]e; irom alcohol, 
to giv(! ether or ethylem! ac.cording to the conditums of the experi- 
ment; and from many oxygenated com]Knmds (c.g. sugar, tartaric 
acid, Ac.), with Un* ])roduclion of charred masses. 'I'he tormation 
of esters and ethers arc generally facilitated by Uhj prc'scncc of tbis 
acid. It also acts in an o])])osite manner in c»Ttain cases, addimi 
the eleuK'iits ot watiT to componmls; thus, niltiles an* (’onverted 
into aciil-anu(h*s, and various ac'etyleiie derivatives may b«* caused 
to yield ketonic (h*rivafives. .As an oxidizing agent it.s apjdication 
is limited. 'I'he traiisformali()Ti ot ])ipendine into pyridine by 
W. Kdiiigs, and the <jbseivation that anthratpiinone yielde<I 
oxyanthra(piinoiies when tieatetl in tin; cold with strong sul]»huiic 
acid, and the recent introduction of fuming sulphuric acid lor the 
oxidation ot iia]>lithalene to ])hthalic acid, a ]>rocess ol great value 
in the m;iniilacLure of aitificial indig<), mn.y be nole<l. But its 
chief techniced a])]dication d<*])ends nj)«>n the formation ol suljdionic 
aci<ls when it reacts with aromatic liydrocarbon residin'.®; these 
conipomnls b»'ing important I'ither as a step tow’ards the preparation 
of hydrf>xy-compoimds, resorcin, the na])hthols, alizarin, Ac., 
or for ]>reparing dye-stiitls in a more soluble lorm. 

5 M//>/m/cs.--Sul]diuuc atud, being a dibasic acid, loriiis two series 
of salts with monovah'iit iindals : an acid sul])hate, MHSO^, a.nd 
a normal suljih ite, M.^SO,. .Acid sodium sulphate, NaHSO^, has 
been employed in the m inn lac lure ol sulphur trioxide. When 
heated it loses w’ater to lorm sodium ])yrosul])hate, N.a.,S.X~)7, wdiicli 
on tr(;atment with sulphuric acid yi<*lds normal sodium sulphate 
and sulphur trioxide. The normal sulphates are the more impor- 
tant, and occur widely and abundantly distribiitc*fl in the mineral 
kmg<lom; anhyilrite, gy]>snm, anglesite, barytes, celcistite and 
kii'se.rite an; among the commonest s])ecies. As a general class, 
the 'ruilphates are soluble in wab r, and exhibit w('ll crystallized 
lornis. Of the most insoluble w <■ may notice the salts of the metals 
of the alkaline earths, barium, strontium and calcium, Ixtriiim 
sulphate* b(;ing jiractic.ally insoluble, and calcium sulphate sparingly 
but quite appreciably soluble. Lead sulp>hatc is very slightly 


Soluble in w'alcr, soluble in strong sulphuric acid, and almost 
insoluble; in alcohol. 

Snlpliates may be; eh'tectcd by heating the; salt mixed vvitli soelium 
carbonate on charcoal in the re<iuc.ing llame of the blowpijjc; 
sodium su}i'>hiclc' is thus formed, and may be identified by the 
black stain produceel it the mass be IransfeTred to a silve>r coin 
and then moistened. In solution, sulphates are always detected 
and estimateel by the feirmation of a wliite ])recijuta1(‘ of barium 
sulphate, insoJuble in water and all the* common reagents. 

Maniifaituyc.- '\'\\v first step in its manufacture is the* e;om- 
bnstion eil sul])hur. F(>rme*rly this was eiuj.loye'el exclusively in the 
free state iis brimstone*, and this is still the* e ase* to a coii.sjde rable* 
extemt in some countries, notably in the; Lbiited States, but the 
great bulk ot sulphuric acitl i.s now made from metallic siilpliides, 
es]ie'e:ially tliose ot iron aiiel zinc. JVIost of the brimstone; ot tnule 
comes from Skily, but in the LTnileel States Louisiana sulj)liur is 
lilaying an inqiortaiit part, and seems likely to oust the Sicilian 
sul]»hiir. Freg bul])hur is ;dso contained as “ gas sulphur ” in the 
“spent oxieies" e)t gnsworks, which are actually utilized for the 
maiiiilacture of sul]*hmic rie iel. Suljdiur is also rev-ove ied in a very 
pure* state irom the “ alkali waste “ of the; l.elilanc i)rocess, biA 
this “ recejvered sulphur “ is loo expensive; to be burned for the 
purpose* in qiie-stion. In the United Kiiigelom miich gas sulplmr 
is use'll for the; mauii f.art in e* ol siilphuiic acid, tt^gt'tl'.ri* with a 
limite'd quantity of Sicilian sul];hur for the ])roducti()n ot sulphuric 
aeiel fre e* from arse nic. 

A miie'h larger ])e*rcentage' of the sul])huric acid is maele from 
]>yrite*s, i.i\ more or less ])ure ebsul])hide of ire)n wliich f>ccurs in 
large (|aanlities in many countries, (ire'at Ihitain produce's very 
little* ot it, Irelainl a little more, but of j)e>()r epnility. J\lf)st ek the 
])yrite‘s e'.onsiime*tl in flu* Unifi'd Kingdom como iremi Sjtp.in; this 
Spanish ])vrih*s geiieTally (not always) contains eiiongli ('o])p(;r 
(say ^ or .f to make* its e xlrjLction Irom the re.Mdiies (" cinders ’’) 
a pa^'ing process, and this of conrsi* chi'rq>ens tlie ]-i ice e)t tin- sulj»hur 
to tile acid niaiintaeTiire r. Spain also siq)pli(‘s tnuch ])yi it( s to 
Ct'rinany, Kraiu'.e; and Anu'rica, all of whieh counliies are* the’in- 
se*l\e‘s prexluccTs of this ore*. Sw'C'den and Xorway are ex]>e)rte'rs 
of it to all tlu M* coimlrie's, (ie>e>d ]»vrite‘s e',e;nf;:.ins from .pS to -^o 
<;xe-eplir>nally u]) to 52 e)l sul])hiir, e)f whiedi all but from i to 
4 is iitilizc'el whe'ii burning the; ore. .Aimther metallic sulpliide, 
bl(*m!e, /nS, is ol im]»ortance tor (.iermaiiy, J 3 ( Igium ainl tlie United 
Slates, much k'ss so tor the l.biited Kingdom, as a sonree; of .sidj)hiir. 
Blende cemtains only ahont half as much snlyihnr ns goe^d ])viil<'S, 
anel this e",annot be; biiriU'.el off as e;asily as fre)m ])vrit(;s, Imt this 
“ roasting “ has to be* done somehow in any case in oieler to pre'pare* 
the* ore lor the extniction of I he; zinc. 

Brimstone is easily bin him 1 w ithout any extraneous hcl]); iiiele ejel 
the; only jnecaution rcepiireel is to take care lest the heat ]tie>eliice*d 
by the burning sid])hiir slie.mid not volatilize ])aiL ol it in the* nn- 
biirned state. This can neve r be entirely avonled, ami sometime's 
causes trouble in the siicce'eeling ajiparatus. 

The lejasting of j.iyrite's ahvavs take's jilace* witheiul using any 
e'xtraiie'ous fue-l, the* h(*at give'ii olt by the' oxidatiem of the* suljiliur 
anel the iron being eyuite siitlicient to carry on the process. If the; 
e>re is in ]>iec<‘s of the* size* of a walmit eir uyAvards, it is re)asted in 
plain “kilns” or “ burmTS,” j)re)vide'el with a grating e)l suitable 
eonstiucliejn for the*, removal e)t the cimlers, with a side* de)e)r in the; 
u])])e*r ])ait fe)r charging in the Iresli ore on the teq) e)t tlie ]>artially 
buriu*el ore, and with an arch-sha]>ed roof, from whicli the buriUT- 
gas is carried away in a Hue common to a whole set of kilns. The 
latter aie always se t in a row cH twe lve cir more, and are one alter 
another charge'd once; i>r twice a day at aj)]»roj)i iate inh iwals, 
so that a regular evolution ot gas lake's ydace all the' day roiiml. By 
e'mj'leiying suitable pre'canlieins, a gas ot ayipioximately unifurm 
ccmiposil ion is obtaiiieel, ce nitc.ining Irom (> to K sul[)lmr diu-xide', 
SO.., with a little trioxide, SO;„ and about 12 oxyge'ii, w'hich 

is more than siilTicient for converting later all the* SO, mte) SO., eir 
H.^SO^. 'riu; burning ot “ smalls “ or “ elust ” w*as forme rly considered 
mnc.h more elilliciilt and inr.omi)le'te' than that of pieces, but this 
dilTiculty lias be-ea entirely ove'iccmie; in v.irieius ways, yuiiicijially 
by the; “ she;lf burner,” originally coustnie.ted by E. Malelra, and 
mechanical burners, which were; k.rmerly almost e'utiiely confined 
to America, whe'rt' lh«' saving e)f labour is a yuiinary consiele ration. 
The first really successful Tne!c.haiiic.d pyrite's-biiiTie'r was cemstnie teel 
maiiv years ago by MacDcnigall Bre»s. e.)f Live j pool. T'he drawbacks 
still ])resc'iit in tins Imrne'r caused it to be abandone'd afte'r a few 
years, but they have since; been overcome by seve'ial re'Ceiil 
inventors, jirincipally .American. The He re'sholl burner has been 
most wielely introduced, both in Ann rica and in J-Tirope'an countiie s. 
The roasting of blende is nothing like so easy as that of pyrites, 
since the; hi^at devi'lopcd by the oxidation of the zinc sulphieic itself 
is not sullicient for carrying on the jirocess, ami ('xte rnal heat must 
be applieel. It is m>w usually performed by a serie's of muftles, su]K'r- 
posed one over another, so that the w'holc forms a kind of shelf- 
burner, with internally he;ate'd shelves (the “ Rhenania ” furnace). 
This ope'iatiem is both more costly anel more delicate than the 
roasting c;f jiyrites, but it is now i^erfectly w» 11 uiiderstoe^d, ami gas 
is ohtaineel treim blende furnace's harelly inferior in quality to that 
yieldeel by pyrites kilns. In Ame*rica, and quite exceptiemally also 
in Eurejpe, mechanical furnaces are used for the roasting eif blende. 
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1'hc f^as iiroduct'd in the 'burning of sulphur ores, wlirn issuing 
Jrom the Ijiirner, holds in mrchanical suspension a considerable 
ipiantity of “ llue-dust/' \^'lnch must be removed as far as is ]>raclic- 
able before llu; gas is subjected to furtlier treatment. Fluc-<liist 
eoiilaius jirincij^ally b iric oxide, zinc oxide, arsenious and sulphuric 
acids and small quantities of the various metals f>ccurring in the 
iMw ore. All the thallium ;ind sidenium on the market is obtained 
Irom tiiis source, ^.omelinies tiie burner-gas is ei:iploye<l directly 
lor the saloi oL the Mb v. hicli it contains, ])rinci]>ally in the manu- 
Luliire of “sulphite cellulose^* from wood. When the g.is is to 
be nliU/‘ d for the manuiacturc of sulphuric acid the SOo must be 
coiiihinetl wiili morti oxygtMi, for which jiuri^osti an “ oxygen carrier 
ciusi be emT.loy(‘d. Until recently the only agent pr.Lctically list'd 
lor this j)nr])oso was furnished by the oxiih-s of nitrojpn; more 
recently otluT oxygen carriers, acting by “ contiict j)rocesses,” have 
also Lome into use (si-e lielow). 

T!\e production of sulphuric: acid by the assistance of the oxides 
of the nitiogen is carried out iu tlie “ vitriol chanjbers." These 
. re imiiu-Msc rece;»t,>.Lles, mostly from loo to 200 It. long, 20 to ^o 
11 . vide, aiul 15 lo 25 It. high, constructed of sheet le.id, the joints 
of the sheets lieing iii.ule by “ burning “ or autogenous sohlering, 
•.c. fusing tliem togetlii'r liy a bhuv j)i])e witliout the aid of soKler 
ip.liiLli would be quickly destroyed by the aciil). Tlie vitriol 
c hainbfi's must be .siqiported on all sides by suitaliU? wotjdou or 
iron Iramework, and tlu'V e.ri' always erected at a cert.iin lioight 
over the ground, so that any livi,ks occurring can be easily detected. 
I 1 uciuiiy all cases seveml ot tliese chambers an* connecleii so as to 
lonn a set. of a cubic capacity of from 100, <kk) to 200,000 cub. It. 
riie buiie V ges is introduced at one end, the w.isle g.ises i.s.siie Ironi 
the other, t!ie inoveineiiL ol the gases being impelled jj.iilly by their 
own cheiiiic.d reactions, partly by tlic diaught produced by a 
( iiiiuney (or tower), or by nuvlianical means. At the s.inie time 
witir 1:1 Uodiie.i'd in a number ol jilaces in the sluipc of steam 
r i:!i< ly i.Ii\ ided as a sjuay, to lurni.sh the* materi«Ll for the reaction : 

; (j i 1I..C3 - ll.,S()^. As tliis reaction of its ou 11 at eonl t.dves 

pl '.ee only to a \ erv small i xteiil, an “ oxygen c.mier “ is alw.ivs 

■jilKHiuced in the sli.q)e ol tlie \a])ours of nitric .n id or tin* lower 

o\ides of nitrogen. ily tlu' play ol reactions induced in this way 
]ir.atic.dly the whole ol the SC).^ is el' i..uil< ly converted into 
‘ iljdiiiric acid, ami at the s.ime tim<.' the niliogcsi oxid« s are alwiivs 
rec()\-eri‘d witli C(.)lU])alati^•ely v<‘ry slight losses and ma.dc to serve 
•i\tr ae.ain, 

'I'he reielions t. iking ]»lace in the vitriol chainbei.s e.re very 
< oiiiiilii ated, und ii.ivi' been <.':\]d.iiiierl in mtiin* dilieri nl wxiys. 
The \ iew hillieiTo accejiti’d by juosl Lhemists is tlial <U‘veloped 
by ti. l^inige, ac.ciii'ling to vliuh there <iu- two ]jiin<.ipal r'.acLions 
'-IK (.ceding each other, it mav be in <piit<' conliL.itous ])l.ices, but 
under dillei'eiit eondilioiis. Wliero the Jiitrous fumes jnevail ;iml 
till ii is less w.iter ju'esenl, siilplnir dioxidi- combines with nitrous 
acid atid <»\ygcii to loim nitroso sulphiii i( aeid, a ciystaJlijie sub- 
-l.oue ot the lormiii.i S(U((')1 l)(f )N()). 'riui reaction is Ihejeforo: 

() 11X0.. -Sl).,Xll. 'riie soli<l subst.'uicc is. however, 

only e.\<. e])1 lonally Juet witli, as it at once dissolves iu the mist 
ot .siilpliiiric acid licjating in the chamber and forms “ nitrous 
vitriol.” Wherever this nitrou.s vilnol coine:-^ into ciiiitact with 
i!iiui(l wati'r (;/a/ ste.-im). v\hich is also present in the cluiiiiber in 
ilie .shape ot mist, and prac.tic.ally as dilute sulphuric aiid, it is 
d< Loiiij)os( -l into sulpluiric and nitrons acid, thus: S( I)(t>XO) -I 
...,n 11 . .M), -\- 11 X 0 .^. The re formed nitrous acid, although not 

.stalde, any more than is its anhydride, X-.O;,, is nevertheless the 
“o\y-;en carrier ” in Liuestioii, us the prodm ts of its spontaneous 
<1ecoiii])ositioii, wlien m<-eliiig with other compouuds, always react 
iikii nil lulls at iil it.self and tJius may transfer an indefinite quantity 
e*i oxygen to tlu^ coiTes]}onding (juaiitities of S(U and ILO, with 
ihe I oire . ponding formation of ll.^SO^. 'J'his theory at once explains, 
among other tilings, wdiy the acid formed in the vitriol chambers 
al^^a^^s coiihiins an excess of w'ater (the second of the above-cpiottnl 
r''.u lions reijniriiig the “ mass action '' of this excess), and wdiy the 
‘‘ .teinal cooling ]nodiiced by the contact of the chamber sides 
with the air is of great importaiico {liquid water in tlie shape of 
a mist of dilute sulphuric acid l.)fing nect-ssary for the ])rocess). 

In Tqo() Lunge (in a pa])er })ublished with Jiert) to some extent 
luoditu.'d his views, l.>y introducing an intermeddate compound, 
•.d])honitroiiic arid, SO XIL, which li;id been noticed l.>y various 
(-lu ijiists lor somt; time throu;;h its property o£ imparting a deep 
l»hu! colour to sulpliiiiic acid. It is evident that the “nitrous 
g ises ” present in the vitriol chamber consist essentially of a mixture 
of X <3 and NO.^, the latter lieirig formed front XO by the excess 
of ovy-en present. The X'O.j (or XT) j - ()) reacts upon SO., -f ILO, 
lortuimf SO.,Xl which, being extremely iin.stal)le, is a.t once oxitlized 
to S()-.XII (nitro.so-sulphnric acid). The latter i.s now either coii- 
vertecl by hydrolysis into sulphuric acid and nitrogen o.xides : 
‘-■''O-XTl 1- ]i () — 21 I..SO.J XO }- XO.^, tlie latter acting as 
befon! ; or it reacts with more SO.,, forming again .sulphoiiitronic 
acid : l>SO,XTI -f SO., d L>11.,0 11,, SO, q liSO^TL. The latter 

can also split up directly into NO and SCLH.^. 

Nvliatever be the true theory of the vitriol -chamber process, 
there is no doubt about the w^ay in which the reactions have to be 
carried out in practice. Since the reactions occur among gases 


and Ihpjids in the m'buloiis st.ite, vast spact'S have h\ lie provided 
in which tlie process may be carried out as comjiletcly as po.ssible 
before the wa.ste gases are allowed tu escape into tlu- outer aii. 

1 ht^.sc sjiaces cannot be constructed in any otln'r way tliaii is actu- 
ally done in the .s]ia]ie ot the lead chambers; neither iron nor brick- 
work can be employed for this purpose, as they would be quickly 
de.stroyed by tin' acid liipiid.s and gases. 

When issuing from tlie chambers, tlie eases still contain the whole 
of the free nitrogen contained in the air whicli had entered into tlie 
burners, togetlier W'ith about a tliiid. or at hast a tourth. ot thi' 
oxygen origiiially present tln'rt'in, such t'xccss ol oxvgen being re- 
quired in order to cany oiit; the conversion ol the sui])liur dioxide 
into sulphuric acid as completely as possible, h'or shml.ir leasmis 
it is neces'^.iiy to employ much more w.iter than i.s required to lorm 
1 I,,S()^; and iliis i.s all the more neces.sary as strong sulphuric aiid 
di.->solv(s till' nitrous compounds in the shape of nitroso-sulphui ic 
acid, and thus withdraws these oxygen carriers from the gas-sp:u 
of the chambers wdiere the necess:iry reactions take place, it 
follows from this that the acid collecting at the bottom of tlu' 
chain] lers must never exceed a certain concentration, say 70 
H.,S()j having a specilic gravity of but it is preferable to make 

it fudv' 0(, to (tj having a specilic gravity of 1*57 to i‘58. On 
the other hand, it should never go down below (jo % JlnSO^, equivalent 
lo a sjiecilic gravdty oi i'5o. 

The comnicrci.il production of sulphuric acid imperalivi Iv 
requires that the nitrogen oxides (which originally were always 
mtroduei'd iji the .shape of nitric acid) should be av'ailable as long 
as ])ossible, before being lost mechanically or by reduction to the 
inactive forms of nitroys oxide or elementary nitrogen. The 
lir.'>t step towards si'curing this recpiirement was taki'ii as e.irlv 
as 1S27 by Gay-Iaissac, who discovered tliai the nitrous bimes, 
otlu'rwise carried away from the lead chambers liy the waste atmo- 
siiheric nitrogi'u and oxy.gi'ii, could be retained by bringing the 
gasi's into contact with moderalKi'ly strong sulpluiric acid, the lesiilt 
luing the foriuatioii of nitroso-sulphuric acid: 2 iI.jSOj-| X./).,-- 
i?SO.(OT 1 )(ONO) -|- 11 , X), ami the latter remaining dissolved iu 
.sulphuric acid as “ nitrous vijriol.” Jhit this important inviiition 
v.as of little use until John Glover, al>out loimd that tlie 

nitre^us vitriol could be most easily reintroduced into the proct .ss by 
Siilgectiiig it to the action of bmn»'r-gas before this enters into 
tlic le.id chambers, prefi.Tably after diluting it with ehamb^'r 
acid, that is, ai'kl of from <>5 to 70 II0SO4, as formed in Ih" lead 
chamlx'rs. I'he reaction is then; ‘JS(.).j(UH)(t.>XO) -| St.),,-! - 1 1 .,() 

1 2 XT); that is to .say. all {he “nitre” is iitunied to 
tlu' ch.imbers in tlu' sliape of XO; the suljdmric A<'id employed in 
tlie Gtiy-J^ussac jiroriss is not merely lecoveied, but an additional 
(|uanti1y is formed Irom fresli SO.,; as the heat ot tlu' biirm'r-ga'-ies 
also conu's into ])l.iv, much water is evaporated, which siij)}>li<‘s part 
oi the ste.iin leipored ti>r tin* vsoikiiig id tlie Lhambi'rs; and the 
ai'id i.ssiies I torn tlie a])]inra1us in a ” denilr.iti'd “ ami suthciently 
Coiici'iitraled slate (78 to 80 H.^SO^) to b(‘ usi'd over again for 

absorbing nitrous va])ours or anv^ othtr ]niipose desired. Since 
tluit time, in evrry ]>topeily aj)])ointed sul]>liuric at iil manuf.ietory, 
the following c yi le of operations is larrit'd nut. To begin v\it)i, 
in the burners jiyntes (or, as the case iiuiy b(‘, brimstone or blende) 
i'i iiiaile to yieM hot bnrner-.gas, containing about 7 (in the c.isc*. 
of brimstone 10 or ii *■*,,) ol SO,,. TJiis, alter having lieen deprived 
ot most of the- jlue-<lus1, is ji.isSed thiough the ” GJciv'er tower,” 
7 .t‘. an uj>righl eylimlrieal or sipuiie tc>vver, consisting of a le.iden 
slic'll lined with heat- and acid-juoof stone or brick, ami loo.sely 
Idled or “ packeil ” with the .s.ime m iti rial, over vvliich a mixture 
of acid from the G.iy-J^ussae lower and tu»m the chambei.s triikles 
down in .such pic>]K>rtions tlmt it arrives at tlie l»ottom as ilejijlr.itc'd 
acid of from 78 to 80 ‘T. Ih.SU^. 'I'lie g,a'^e.s m»w ])ass on lo the lead 
cliamlxTs, dc-scTitied above, where they meet with more nitrous 
vapours, ami with steam, (.»r with water, converted into a line dust 
or splay. Here the re.ictions .sketcluil above take j>lace, .so that 
“chamber-acid” as already dc'sciibed i, lormed, while a mixture; 
of gases C'se.ipes containing all the atmospheric nitiogen, some 
oxy.e;en in o.xcess, about 0-5 of the tot.il SOo. and some oxides 
ol nitrogi-n. This gas is nenv |M.ssed through the (biv-Lussac tfiwer, 
which somewhat le.seinhlc's the Glover lower, but is usually tilled 
with coke, over which sulphuric acid of about 80 H.^SO^ trickles 
down in suttieieiit tpiantily to retain the nitrous v'a])cnirs. I lli- 
mately tlic waste gas is drawn oft by a cliimncy, or sometimes by 
mechanical means. 

Of course a g.reat nmny .special improvements IAv<' been made 
in the pkiiit ami the working of chamber systems; of these vve mention 
only some of tlie mo.st important. Hy judiciously watcliing all 
sb.ges of the process, by obsc-rving the dranglit, the strength ot 
the arid producod, the temperature, and especially by Irt'queiit 
aiialy.ses of the gases, the yield of acid lias l;ccn brought up to 
y8 "d, of the th(;oretital maximum, witli a lo.ss of nitre .sometimes 
as low as two parts U> 100 c)f sulphur biirnc;d. The supply of tin; 
nitric aci<l required to maki.* up this loss is obtaincxl m Kngland 
by “ potting “ that is, by decomjiosing solid nitrate of soda by 
sulphuric acid in a tlue betwet n the pyrites burners and the chaiuliers. 
On the continent of Europe maker.s generally prefer to employ 
lifluid nitric jicid, w'hich is run through the Glover tower together 
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with the nitrons \'itriol. Althoiip;h this method appcrirs more 
tmuhlesomo, it allows the amount ot nitre to be more easily and mon* 
accurately regulated. The size of the CloN'er lowers, and more 
espf'rialle of the Gay-Lussac towers, has been ]>ro!»rcssively 

increased, and thereby thi* cuIh' of the lend cliambers themselvc's 
has been diminishe<l to a inncli greater extent. Lv improv'cd 
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‘ Sulphuric Acid Plant. 

A, Pyrites burners. H, Acid e'4::rs or reservoirs lor 

P>, Nitieo\ ( ii. puiiipin.; the acid to top ol 
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tower acid. ]3yriles. 

F. F, I'\ Vitriol cliainbcrs. J, Chimney. 

it. Steam b(nler. K. Fneine tor comnressinir air. 

*' packin'^ " the towers have been rendercvl mon.' durable, j^rd in the 
c.nseof tile ( rav-Luss.M' tower the loss of nitre h-as Ix'en diminish('d 
bv e.voidiuy the use of a coke' jracldne., which nets upon that 
.sul)st.“ince as a reducing aL’ent. Many attempts have b('e!i m.nde 
to reduce the chamber s])ace by apparatus intended to brirut nliont 
a bett(T mixture of the; jyises and to lacililnte 1lu' inte'rae'tion of 
the mistv jiraticles of nitrous vitriol and dilute acid floating in 
the chamber with eacli otlier and with the* chamber atmeispliere. 
The c'arliest really successful, and still the movt "em'ndlv applied 
apparatus of this kind, is the Lunee-R<ihrm;n)!i “ ])late columns” 
or ” n'.'irtion towers ” yd.aced lie-twcen the chainbe'rs, but thoiieh 
this and similar apparatus has proved to be vi'rv nsefnl in the later 
sta-^es of the process, it lias not been found ])ractica.ble to do a\vav 
with the I'-.id chambers entirely. Tin’ yiiiinpimr nf tlic acids up 
to the top of the towers is now always p(‘rforrn(‘d bv uK’ans of com 
pressf'd air, cither in the old ” acid e‘p^s,’* or more economic.allv 
in '■ ])ulsomett’rs. ” 

Mo^t ol the snl])hiiric acid mauufactun'd is not required to be of 
]'i"her stn neth tlian is furnished by the vitriol chambers, either 
directly to 70 o/j or after a ]);tss ivc throinyh the Glover tower 
(7S to 80 'h^). This, for ir.stance. hoMs yood of the acid employed 
in the iminufacture of snlph.ate ot so<la and hydnx'hloric acifl from 
common salt, and in the manufacture of siipei pl»osphates. P>ut 
t«)r m.any pnryioscs more liiyldv'’ conci-ntratCfl acid is r<*(piired. 
Formerly all such acid was made by 1 )oiliny down the flilute acid, 
for wliich purpose a "rc'at variety f)f apparatus we.s invented. Tlic 
first question is alway that of m.slenal. L<'ad c.an be usf'd for 
the purpose only when vhe boiliny-point of the acid is reduced by 
means of a a dcuum — a ]/. -n which has not met with much .success. 
FormerK’ glass vessels were generally employed and they still sur- 
vive in England. Vmt elsewhere they are not much used. I\)rcclaiu, 
ertamtlled iron, for hiyh concentrations r'ven cast-iron without .'^ny 
protection, are also in use. On die eoritinent of luirope platinum 
vessels have been for a long time almost nniver.snl, aiK> thev have 
been greatly unproved by an internal lining of gold. The second 


consideration is the form of the vessels; these may be open pans 
or dishes, or closed retorts, or tx)mbinations of lioth. We also note 
the J'anre and Kessler apparatus, which consists of a i)latinum 
pan. surmounted by a doulde- walled leaden hood, in sucli a manner 
that, while the hood is constantly cooled from the outside by water, 
the thin acid condi'iisiny on its inside is carried away without being 
allowed to How back into the pan. 'I'lie majority of acid makers, 
however, prefer retorts made entirely of platinum, jireleralilv pro- 
vided bv the 1 lerat'us process with a dense, closely adherent coaling 
of gold, including the top or ” dome.” Th(.' new Kessler furnace is 
a very ingenious apparatus, in which the tire from a gas producer 
travels tner the sul])huric acid couiained in a trcnigh made ot 
Volvic lava, and .siirnmiinted by a number of perforated plates, 
over which fre.sh acid is constantly running down; the temperature 
is kc'pt down by the production of a p;irtial \ aeuum. wliich greatly 
promotes the volatilization of the water, whilst ictardiiig tliat of 
the acid. Tins furnace is also v'ery well adapted lor impure acids, 
i unsuitable for, platinum, or j)latinum-yold stills on account of the 
crusts lorminy at the bottom of the retorts; and it is more and more 
coming into use lioth in ( ireat Dritain and on the Continent. A third 
consideration is tlic iondeiisation of the vapours formed in the con- 
centrating process; tlie fnrthi'r tiu’ concentration proceeds the mon* 
sulphuric acid they ('outain. Comlcnsation is a comparativc'ly ('asy 
task in the case ol jdatinnm apparatus, but witli glass or })orcelaiii 
l)eakers or retorts it presents great difficulties. In tliis res])ect 
the Kessler funrici' lias also pro\'ed to be very ellicacious, .so tliat 
it is at the pre.sent tiiiu’ considered the liest apparatus lor the 
coi'ci'iitratiou ol sulphuric acid found in the trade. 

The highest .strength of sulphuric acid practically attainable by 
j boiling down is gtS ‘J;, II.^SO^, and this is only exceptionally rciicheci. 

; since it involves inneli f.xpcndilure ol fuel, loss of acid and wiai' and 
i tear of ap]xi.ratiis. 'I'he usual slrenglli of the C).V. ol commerce.-, 
j mo-.tlv di'sigiiali'd by its specific gravity as ihS-’ 'Pwaddell, is Irom 
0 ^ to 05. or at most go il.,S04. When attempts an* mjide I0 ]nish 
the process beyoml g8 % it is lound that the acid which di lilsovi'i 
is as strong as that which remains behind. Real ” monoli v<li ate " 
or aciel approaching too % can be ma.de bv Lunge's process ot cooling 
strong O.V. <lown to — lO" ('. when ILSO; crystalh/es out, or liy tin- 
addition of anhydrous SO., in the shape of luming acid. 

Since the di'velopirH'iit ol 1h(? contact processes tlie fuming :u:id 
has become so cln'ap tha.t it is now (‘xchisivt'ly used lor the jinpara 
tion of the acids a])])n)aching tin' comjiositiou ot *' monohydrate.” 

or Nordhansrn Oil of Vilriol, a mixture or chemical com- 
pound ol H.,SO,, with more or less SO., has Ix’on made lor centurio-v 
i)V ex])osiiig jiyritic schist to the inlhn’nci’ ol atmospheric, agents, 
(olk'cting th(‘ solution of ferrous and ferric sulphate’ thus loinn-d, 
boiling it down into a ha.i*d mass (” vitriolstein ") and healing this 
to a low n-d lu'at in small earlhe'nwart' n-lorls. Since about iSoo 
this industry ha.d bei'ii confined to llu' northwest o! Loliem.ia, and 
it surviveei just till igoo, when it was entirtly abandoned- not 
because its ]>ro>hict had btconK' .'iiiv less necessary, but, (piite on 
tile contrary, b('c.iuse the I'riormoiislv mtrea.sing dem.ir.d lor luming 
sulphuric acid, ai’ising throu.gh the' discovery <>1 artihcial alizarine 
a.n<l otlu'r coal-tar* colours, could not possibly be su})j-)lied hv tlie 
clumsy Bohemian pVocess. Other sources ot supply had accordingly 
to be sought, and they were found liy going back to a I'e-.K'tioii known 
since the first quarter ol the icjtli century, when j. W. Ddberi'inei 
discovered the combination ot SO., and O mb> SO., by means ot 
s]M)n‘JV platinum. This reaction, now- known liy thi’ nariK' of tln- 
rat.'dvtic or contact process. w'a,s niadi’ the subject of a patent by 
Peregrine Phillips, in and w’as tried later in many ways, but 

had been ahvays considered as iisi'less lor practical jnirposes iirilil 
1875, when it w'us simultaneously and indepemh-ntlv talven np by 
riernens Winkler in Freiberg, ;in(i liy W. S. Srpiirt' and R. Messcl in 
London. Both these inventors began in the same w'ay, \'iz. by 
decomposing ordinary snlphiiric acid by a high ti'iuper itiire in In 
SOo, (->. and H.^O (the last ot course being in thi* sh-'.]H.‘ ol sti'am), 
absorlnng the water by snlphiiric acid, and causing th(' SO., and ( > 
to combine to SO;j by means of n oderately heatetl platinum in a fin* 
state of division. Winkler showed that this division was best 
obtained by soaking asbestos with a solution ol ])laliiMim chloride 
and reducing the platinum to th(’ metallic state, am! he described 
later a specially e.ctive kind of ” contact substance.” prepared from 
platinum chloride at a low’ lemperatiirt'. 'fliis revival of thi- 
svntlictic'il prodiu'tion of SO.., at a period when this article 
had suddenly become of great iiiquirtaiice, caused the grea.lest 
excitement among chi'inists and led to numerous atti-Tiipls in the 
s.ame clireclion, some of wdiicli wer6 at once .suifu iently siiccesslul 
to compete with the Pohi'mian jirocess. It was soon toiiud that the 
production of a mixture ot SO.j and O Irom sulphuric acid, a.s aliovi- 
de.scribed. was both too troublesome and costly, and after a number 
of experiments in other directions inventors w'cnt back to the use 
of ordinary bnrner gas from pyrites and sulphur burners. For ;i. 
good many years the further development of this industry wa.s 
siiiTouiided by great mystery, but it is iiow' kiiowai thaJ a satisfac- 
tory .solution of the difticulties existing in the above respect was 
attainetl in several places, fer instillice, at Freiberg and in l/imhin, 
bv the labours of the original inventors. Professor Winkh-r r.nd Dr 
Messcl. These dilTicultics were mostly caused by the solid inTpurities 
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contained in the burner-gases in the shape of Hue- dust, especially the 
ursenic, which after a short time rendered the contact substance 
inactive, in a manner not as yet entirely understood. Another 
dillicnlty art>se from the fact tlicit the reaction SOo O — SO;, is 
reversible, the oppositi' reaction, SO., ~ SU.j -}- O setting in but 
little above th(‘ leiiiperature required lor the syntliesis of SO... As 
far as is luu>\\n (so much secrecy having been observed), the best 
results obtained in various ])laces. save one, did not exceed 07 % ol 
the theoretical quantity, the remaining % of SO^^ having to h*' 
coiivertetl into sulphuric acid in the ordinary lead chambers. As is 
now known, the exception (undoubtedly the only one until 1890) 
was tlie process iliscovered as early as 1889 by Dr K, T. J. Knietsch, 
oi the Jladische Aiiilin-iind Soda-imbrik, at Ludwigshalen, but ke])l 
strictly secret until 1899, when tlie patents were published. The 
pii!icii)al features of this ijivention are, first, a much more thorough 
purilication of the biinuu--gas than had been practised up to that 
timi’, both in a chemical and a mechanical sense, and .second, the* 
prevtmtiou of sn])crheating oi the contact substance, icvhich formerly 
always occurred l)y the heat ge nerated in the j)n)ee.s3 itself. As the 
badische proci‘.ss elli'cts this i)revcnlion by cooling the con hu t 
ap});iratus l>y nuMiis of the gaseous mixture to be later subiiiitle»l 
to the catalytic action, the mixture is at the time heated up to the 
re(.[uisite tempt'ralure. aUvl a considerable .saving of fuel is the conse- 
quence'. Altogt'tlu'r tliis process has been brought to such a ])itch of 
simplicity and perfection, that it is cheap I'liough, not merely for 
Ihf maiuilacluri' of fuming oil of vitriol ot all strengths, but even lor 
that ol ordinary sulphuric acid of chamber-acid strength, while* 
it IS de'cieleelly cheaper than the olel process in the case of .stronger 
arid:!, e)therN\isc obtained by concentration by lire. It sheiuhl be 
noted that these arc not the re.sults of a few years’ working with an 
expe'rimenlal plant, but of many ye<irs' w’ork with large plant, now- 
qual to a capacity oi 120,000 tons of pyrites per aiiiinm. It is 
tht‘n*fe)re iieit too much to say that, in all probability, the contact 
pre>:ess will ullim.itedy be employed generally for concentrated 
aciils. Still, for the reasons givc'ii in the beginning of this article, 
the levolution thus impending will reijuire a certain time for its 
aLuomplisliment. Since the lladische prc>eess has become known 
se\ eral other new contact proci'.sses hav(* come into the field, in some 
of whieli lerric oxide is einiiloyed as contact sulistance, but we must 
reliMin Irom describing tlu'.se in detail. ((i. J..) 

jl/tY/nnu . - Sulphuric acid or oil of vitriol is a colourless oily- 
iof)king li(|uid incompatible with alkalis and their carbonates, lead 
and caicium. There an* two medicinal preparations: (i) Acidiim 
stil/diityiL nj)i diluliitn, cunl uuing iq'Oj of liydrogen suljihate, (2) 
iuiduin sulp/iuriciUH avomaticum (elixir of vitriol), containing alcohol, 
spirit ol cinnamon and ginger and 1 p8 % of liydrogen sulphate. 

Thcrnf^cutirs. — Vin external nse, sulphuric acid is a powerlul 
ui it. Lilt and caustic, acting by its ]jowerlul affinity for water ajid 
iheiL'Ioie dehydrating the tissues and causing them to turn ]»lack. 
It cixigulates the albunn'ii. Strong sulidiuric acid is t)ccasionally 
u.sctl as a eaiistie to veniTepl .sores, warts ami m.iligjuint groAvths. 
U is difficult, how'ev(‘r, to limit its action, and glacie.l acetic and nitric 
acids ar(! preferable lor this purpo.se. Con.siderable burns on the 
face or body may result Iroiu the application of^ulpliuric acid in the 
]>ractice known as “ vitriol-throwing," a brownish black eschar 
si'r\ ing to distingui.sh the burns produced liy this acid from llio.se ol 
other corrosive fluids. Internally, dilute .sulphuric acid is n.sed in 
jiuisoiiiiig by alkalis as a neutralizing agent. Doth it ami the 
aromatic .solution an; powerful intestinal astringents, and are there- 
iore usehil in diarilioea of a serious type, being strongly lecnm- 
iiK'nded both as a ])fophvl ietie and as a treatment during epidemics 
ol Asiatic cholera. Small eloses of the aromatic acid also serve as 
a prophylactic to tho.se arti.sans wlio work in lc>ad ami a.s a treatment 
in lead poisoning in ordt^r to form an iiisolulde .suljdiate ol kitd. 
Sponging the body with very dilute soliilions ol sulphuric acid is 
useful to diminish tlie night sweats of phthisis. 

Toxiadoyy. -(oven in toxic do.ses or in strong solution, sulphuric 
acid IS a severe gastro-inte.stinal irritant, causing intense burning 


SULPICIA, the name of two Roman poets. Thc'earlier lived 
in the reign of Augustus, and was anici'e of Mcssalla, the patron 
of literature. Her vi rscs, whic h were preserved with tliose of 
Tibullus and were for long attributed to him, are elegiac poems 
addres.sed to a lover called Cerinthus, possibly the Cornutus 
addres.sed by Tibullus in two of bi> (hk. ii., 2 and 3; see 

Schanz, Gcsch. d. rum. Litt. S 284; F. Plessis, La Pohie latinc, 
PP‘ o77 references there given). The younger Sulpicia 
lived during tlie reign of J’lomitian. She i.s praised by Martial 
(^- 35.’ 3"^)’ compares her to Sappho, as a model of wifely 
devotion, and wrote a. volume of poems, describing w ith consider- 
able freedom of language the methods adopted to retain her 
hu.sband ( alenu.s’s affei'tion. An extant poem (70 hexameters) 
also bears her name, it is in the form of a dialogue between 
Sulpicia and tlie muse Calliope, and is chiefly a protest against 
the banishment of the philosophers by the edict of Domitian 
(a.d. 94), as likely to throw Rome back into a state of barbarism. 
At the .same time Sulpicia expresses the hope that no harm wall 
befall Calenus. The muse reassures her, and prophesies the 
downfall of the tyrant, it is now generally agreed that the 
poem (the MS. of wdiicli was discovered in the monastery of 
llobbio in 1493, but has long been lost) is not by Sulpicia, hut 
is of mucJi later date, probably the 5th century; according to 
.some it is a 15th-century production, and not identical wath 
the Hobbio poem. 

^ F(liHc)ns by (). Jalin (with Juv(‘nal and Pcrsiiis, revised by 
F. Jhicheler, 1895) aiul in E. Jklltrcns, De SnlpiLiae quae vocatur satira 
(1875) ; sec also monograph by J. (•. Ikiot (iS<)8) ; H. Ellis in Academy, 
(Dec. II, 1809) ;Liid JouyudI of Phdolvyy (1874), vol. v. ; O. Eibbeck, 
(icschichte dev nnnisichen DicJ^tiiuy (0892). vol. iii. ; H. E. Duller, 
Post-Aiiyiistan I\Htyy (1909). pp. 174 !;(>; M. Schanz, (icschichie dev 
romischen Littcratur (1900), iii. 2; 'reiifli‘1, Hist, of Homan Literature 
(Eng. trans., 1900). p. 2 (>. There are JCnglish translations by J^. 

hhans in Jlolm’s Cl(Lsi,i(dl Lihyary (prose, with Juvenal and IVr.sius) 
and by J. (Irainger (vca.sc, J7.S9). 

SULPICIUS RUFUS, PUBLIUS (r. 121-88 n.c.), Roman 
orator and statesman, ItgaliJ in 89 to C'n. Jkmijieius Strains in 
the Social \\’ar, and in 88 t ribunc of the plcbs. Soon aftervvards 
Sulpicius, hitherto an aristocrat, declared in favour of Marius 
and llie p)()pular party. Tic was deeply in debt, and it set'ins 
that ]\I:irius had prumi.sed him financial as.si.stance in llic e\ciit 
of his being appointed to the command in the Mithradatic. W ar. 
'J\) .sc(‘urc the ap{)oiiitmcnt fur Marius, Sulpicius brought in a 
franchise bill by which the newly cn franc] li.sed Italian allies 
and freedmen would ha\T sw^ainped tlie old electors (see furtlier 
Rome: Jlisioiy, “ JE The Republic”). The majority of the 
senate were strongly oppost'd to the proposals; a justilhim 
(cessiilion of public business) w'as proclaimed by the consuls, 
but ^larius and Sulpicius got up a riot, and the con.suls, in fear 
tif their lives, withdrew^ the just ilium, 'flic, proposals of Sulpicius 
became law;, and, with the assistance of the new voters, the 
('ommand W'us bestowed upon Marius, then a mere privatus, 
Sulla, at that time at Kola, immediately man lied upon Rome. 
INfarius and Sul[)iciiis, unabhi to resi.st him, fled from the city. 
Marius managed to e.scai)e to Afric a, but Sulpicius was di.sc overed 
in a villa at Laureiiliim and put to death; his head was sent to 


pain, extending Irom the month to the stomach, and vomiting ol 
imiLoiis and co lice coloured material. The effects of the ingestiu 1 
oi large quantities may be so rapid that death may take jilacc in a 
couple ot hours, owing to collapse, conscejuent on perloration of the 
walls ot the ocsoiihagus or stomach, or Irom asphyxia due to .swelling 
of the glottis c:onse<pient on some ol the acid having entered the 
larynx. Shoulil the ptitient survive tlie first twenty-four hours 
dcMith geiierallv results later from .stricture ol the oesophagus or 
intestine, from dc'struction of ^the glands of the .stomach or from 
exlianstion. Death has occurred in a child from the ingestion of 
li ill a teaspooniul of the strong acid, but recovery is recorded after 
half an ounce had btjcn swallowed. The treatment consists in the 
prompt neutralization of the acid, by chalk, iiuigiie.sia, whiling, 
plaster, soap or any alkaline sub.stancc at hand ; emetics or the 
stomach pump should not be used. Morphine may be given 
hypodermically to mitigate the nain. Should the patient .survive 
he will probably ha\’c to be fetl fiy rectal cnemata. The prognosis 
of sulphuric acid poisoning is ba^l, Oo to 70 ’*,j of the ca.ses proving 
fatal. The post-mortem a])pearaiices will Ijc those of corro.sivc 
poisoning. 'Phe buccal mucous membrane will be greyisli, brown 
or black in colour, iluc to Uio corrosive effects of the acid. 


Sulla and expo.sod in the forum. Sulpiciu.s appears to have 
been originally a moderate reformer, who by force of ( irciim- 
stances became one of the leaders of a democratic revolt. Al- 
though he had imiieached th(‘ turbulent tribune C. Norbaniis 
{q.v.), and resi.sted tlie proposal to repeal judicial sentences by 
popular decree, he did not hesitate to incur the displeasure of 
the Julian family by opjposing the candidature fof tlie consulship 
of Julius C'ae.sar (wStrabo Vopiscus), w'ho had never been praetor 
and W'as con.secpiently ineligible. His franclii.se propo.sals, as 
far as the Italians w'ere concerned, were a necessary mea.sure 
of justice; but they had been curried by violence. Of Sulpicius 
as an orator, Cicero says {Brutus y 55) : “ He was by far the most 
dignified of all the orators T have heard, and, so to speak, the 
most tragic; his voice was loud, but at the .same time sweet and 
clear; his gestures were full of grace; his language w^as rapid 
and voluble, but not redundant or diffuse; he tric'd to imitate 
Crassus, but lacked his charm.” Sulpicius left no written 
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speeches^ those tl'iat bore his name being written by a certain 
P. Canutius (or Cannutiiis). He is one of the interlocutors in 
Cicero's De oratore. 

Soe Appian. />V//. civ. i. 55 o.>; TMiitarch. Sulla Jind Marius\ 
Vt'll. Pat. ii. tS; Tavy, Jtfu't. 77; E. A, Ahrens, Die ilrci VolHtvibunen 
(fA'ipziij, iSv>); Mommsen, Ili'it. of luonc, bk. iv. ch. 7; 

Drdnir of the Roman Republic, vol. li. ch. 17. 

SULPICIUS RUFUS, SERVIUS (r. 106-43 b.c.), snrnamcd 
Lemoriia from the tribe to which belonged, Roman orator 
and jurist. He studied rbetoric with Cicero, and accompanied 
him to Rhodes in 78 B.c. Finding that he would never be able 
to rival his teacher he gave up rhetoric for law (Cic. Brut. 41). 
In 63 he was a candiilatc for the consulship, but was defeated 
by Ty. Licinius Murena (tpv.), whom be subsetpiently acc used 
of bribery ; in 51 he was successful. In the ('ivil War, aftt r 
considerable hesitation, he threw in his lot with ('ae.^ar, who 
madi' him proconsul of Ac'haea in .j.6. Tie died in 43 while on 
a mission from the senate to Antony at Mutinu. He was ac- I 
ccjrded a public funeral, and a statue was (*rccted to bis memor\' 
in front of the Rostra. Two excellent .specimens of Sulpicius's 
style are preserv'cd in ( ii'ero {Ad. Finn. iv. 5 and 1 2). Quintilian 
{Instil, X. 1, 116) speaks of three orations by Sulpicius as still 
in existence ; one of these was I lie speecl'^against Alurcna, another 
Pro or Contra Aufidiuniy of whom nothing is known. He is 
also .'^aid to have been a writer of erotic poems. It is as a jurist, 
however, that Sulpicius was chiefly distingiiisbed. He left 
behind him a large number of trtt^Uiscs, and lu* is olten quoted | 
in the Digest, although direct extracts are not found (for titles 1 
see Teuffel-SclnMibe, Hist, of Roman Lit. 174, 4). His chief 
characteristii'.^ were lucidity, an ihtimate acquaintance with 
the prinrij)le-s of ( ivil and natural law, and an unrivalled power 
of e\pr(‘s^ion. 

See R. Schneider. De Servio Sulpicio Rnfo (heipziLr. 

O. Karlowa, IxOiiunL/ie Rci htsf;cschichtc, \ol. i. (l.c'fpzig, i^'83); the’ 
c'hief ancient anl!if)ritv ('ict ro. 

SULTAN (an Arabic word meaning victorious or “ a ruler," | 
sultat, dominion), a title of honour borne by a great variety ; 
of rulers of very varying powers and iinportaru'e in MaboiU' | 
medan Africa and the Fast. 'I’lie word has thus no exeat j 
equivalent in Fnglish,and ^^as earl\' imported into the language ! 
in lh(* Middle F.nglish form of soudan (from Old Fr. soudan, 
soiddan). This title is that cunventionally applied by foreigners 
to tlu‘ ruler of the Otti.man Fmpire, the sultan par rxerJlcnrr, 
whose proper styles are, however, padisiiaJi (emperor) and 
“commander (>i the faithful’’ (see Avia). TIa- feminine | 
form “ sultana ” is derived from the ftalian (fciri. of snilano). j 

SULTANPUR, a town afid di-driel of Prilib India, i?i the 
Fyzabad division of the United Provinces. The town is on tlu j 
right l.)ank of tlie river Gumti, midway betw(‘en Benares and ' 
Lucknow, on the Oudh tS: Rohilkhand r.iilway. Pop. (1901), 
0550. 

'rhe Distkkt of Sui/rANPUR has an area* of 1713 sq. m. 
The surface is generally K vel, being broken only by ra\ines 
in the neigbboijrliood of llic rivers. Tlie central portion is 
highly cultivated, while in the south are widespread arid plains 
and swampy jliils or marshes. TIk; priia ipal river is tlie Ginnti, 
wbirli passes thmiigb the centre of the (list riel and afford.s a 
\'aluable highwav for I'ommerce. Minor streams are the Kandu, 
Pili, Tengha and Nandhia, the last two being of some importama*, 
as their chanmds form the outlet for the superfluous water of 
tli(‘ j/iils, drayiing into the Sai. 'J'here are no forests in the 
district, only stimti d dfidk jungles used for fuel. In 1901 the 
P' pulation was i,o83.()04, showing an increase of less than 
I in the decade. Snltanpiir is a purely agricultural district 
with a ver}" dense p(gnilation. The principal crops are rice, 
pubes, wheat, barley, sugar-cane and a little poppy. The main 
lin(‘ of the Oudh & Ruhilkhand railway fnan Lucknow to Rat* 
Bareli and Mogul Serai serves the south-western portion. 

The only incident worthy of note in the history of the district 
since the. British annexation of Oudh is the revolt of the native 
troops stationed at Sultanpur during the Mutiny. The troops j 
ruse in rebellion on the gth of June 1857, and, aftVr murdering i 


two of their officers, sacked the station. Upon the restoration 
of order Sultanpur cantonment was strengthened by a detach- 
ment of British troops; but in t86i it was entirely abandoned 
as a military station. 

See Sultanpur Difiirict Gazetteer (Allahabad, 1903). 

SUMACH. 'I’hc Sumach of commerce is the finelv ground 
leaves of Rhus coriaria, a native of the Norti^ Mt‘diterrimeati 
region from Portugal to Asia ]dir\or; it is a shrub or low' tret* 
with hairy l(*aves composed of it to 15 elliptical leafl(*ts witii 
large blunt teeth, and Icrgt* loose panit les of whitish-green llow't rs. 
Another species Rhus coiimts, kr.own as Vent'tian Sumaeh, 



SuTiiach. Rhu^ coviaria. {\ nat. size.) 

1 . Flow’or (r.l size). 2. Chi^U'r of fruit. 3. Ot'c fruit, 

.j. A seed. (2, 3, 4, nat. st/n. 

also a nativt* of southt-rn Furope and .Vsia Minor, yicKb tlie 
\ elknv dye- w’ouil known us young fustit'; it is also known as tla- 
Smoke-plant or W ig tne, from the featl:eiy or haiiy appearam »* 
of the flower-stalks, which htcome elongated and hairy alttr 
the flowering. 'The genus Rhus is a mcmlMT of the natural 
order Anaeardiaceae and contains about 120 species of trees 
or shrubs mostly native in the temperate regions of both hemi- 
spheres. The leaves are alternate and simple or eom])ound, 
with few to many entire-margined or serrated leatkts, and 
terminal or axillary panit'les of small flowers with parts in fours 
or sixe.s. The sjx-cies are mostly poisonous, some being esjxcialh' 
noxious. SiK'h are Rhus toxicodendron, the North Amer’can 
poison iw, a .shrub climbing on rocks and trees by means 0} 
rootlets, and poisonous to tlu? touch. R. venenata^ the North 
Amcricun poison cider sumiub or dogwood, also coiUain- an 
■xtremelv irritant poison. R. vertnicijcra is the Japan Iacqn(*r 
or varnish-tr(‘e. Several species ^are cultivated in the JJritish 
Isles as store, greenhouse or hardy trees. 

SUMATRA, the wTsternmost and, n(*xt to Borneo, the largt st 
of the Great Sunda Islands in the Malay Archipelago. It 
stretches N.W. to vS.F. from Malacca Passage to Sunda Strait, 
between 5'^ 40' N. and 5® 59' S., and 95° 16' and 106® 3' ^5" F. 
Its length is about 1100 rn., its extreme breadth 250 m., and its 
an.-a, including the neighbouring islands, exi'ept Banka and 
Ihlliton, is 178,338 sq. m. The northern half runs roughly 
parallel to the Malay Peninsula, from wfliich it is separated by 
the Strait of Malacca, and the southern end is separated b}' the 
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narrow Snnda Strait from Java. Unlike Java, Sumatra has 
a" series of considerable ishinds (Nias Islands, Mentawi Islands, 
&e.) arranged like outworks in front of the west coast, which 
laces the open Indian Ocean. The general physical features 
of the island arc simple : a chain of lofty mountain ranges 
extends throughout its length, the western slopes descending 
rapidly towards the ocean and the eastern looking out over a 
vast alluvial tract of unusual uniformity. 

Towards the north end of the island the spurs of the maui 
chain sometimes extend towards the neighbourhood of the east 
coast jind the eastern plain widens from north to south Owing 
to this configuration of the island the watercourses of the western 


side are comparatively short : only very few of them are large 
(iioiigli to be navigai)le. Those of tlie eastern slope, on the 
otluT Iiaiid, such as the Musi, Jaiiilii, Indrngiri, Kamjiar, Siak, 
Rokan, Panel, Eila and Asahan, are longer, and with many 
of lludr affluents arc navigable in llieir middle and lower eonrses 
over considerable slreti hes for craft drawing 6 to lo ft. The 
IMiisi and J;i.m])i are navigalde for 372 and 497 m. respectively. 
As watt rways all tlie rivers labour under the drawbacks of rapi<ls, 
nuid-banks at llieir mouths, banks overgrown with forest, 
.sparse popnltition, and eurn'nts liable to serious variations due 
to irregularity of supply from the mountains and sudden rain- 
falls. In their lower ('ourses some of them form enormous 
intcreoinmiinieating deltas.* The mountainous regions eonlain 
numerous lakes, many evidently oe<'upying the craters of extinct 
volcanoes. When, as sometimes happens, two or three of these 
craters ha.\'e merged into one, the lak(‘ attains a great size. 
Among the larger lakes n^ay be inenlioned Toba; Maninyu, 
west of Fort dc Kock; .Singkara, south-east of Fort de Koek; 
Forinebb inland from Indrapura; and Ranna, in the south- 
we^st. • 

Orofiraf)hy , — In order to apjin'ciate the orography of the island 
the following sections of Sumatra should be discriminalcd one from 
another ; (i) The valley of the Achin 01 Atjch Kiver. (2) The plains 


around the lake of 'I'oba, which arc of varied level p.nd physical 
character. Those on the south and north fie at an elevaliiiu of 
i^ooo ft., having the character of steppes, with sciiiity forcsl-cover, 
and. siivc in the narrow valleys and livcr-courses, are suitable for 
catlle-rearing. The plains on the east and west lie at a lower level 
and are eroded by larger rivers, clothed with forest, showing more 
sawahs and ladangs, or dry ricefields, and, near the rivers, plantt'd 
with jagong (maize), coffee and fruits. ILxcept on the south-east, 
where the Asahan Hows away to the cast coast, foba Lake is sur- 
rounded by sleep shores. Accorfling to R. D. M. Veibeek, L. van 
Dyk, B. Ilagen and W. Volz, the lake had its origin in the collapse of 
a volcano. (3) The valley the Batang Torn, with the plateau of 
Sipirok in the east and the mountain chain ol Tapaiuili in the west. 
On the soutli and south-east the valley is bounded by two volcanoes, 
Jaibnk Hnia and Si Ihiwal Jhiwali, whence were derived the vadcaiiic 
tulfs ol the valley and of the ])latcau of 
Sipirok, with their lakes, which are draiiu‘«l 
by the Batang Torn and its aliluents. The 
valley varies in breadth from 5J in. to half 
a luileainl less. Mowing in a deep bed cut 
in the liilf strata, the river is not navi- 
gable. (^) The longkiubnal \'alley ol the 
J Jataiig (iadis, with itsalflnent the Angkola, 
and in the south the valley of the Sumpur, 
the uppt'f cour.s(i of the Kokaii. between 
Lubuk Raja in the north and Mt Merapi 
in the sr)uth. This valley is (>4 m. long, with 
a mean breadth ot 4 to 5 111. All the rivers 
pi this valley, tlowing in dee]) beds of 
(‘roded diluvial tuffs, with a fall as much 
sonietinies as 3 to ooo It. a mile, are 
unnavigable. Tlie valley is bounded east 
and west by chains of sl.i.te and Palaeozoic 
rocks* 'riie bottom is in manv parts the 
diluvium ol laki's lirained by tlu' rivers. 
(. 5 ) The seclion of middle Sumatra between 
the Jim' of the three' \olcanocs, Singalaiig- 
I'andikat, Mer;i|>i and Sago on the north, 
and that ol the* three mountains J’atah 
Seml)ilan, Korinchi and Tujiih on the 
south. This .section is «livided by the 
Middcngebcrgte or middle cliain into a 
northern halt M.itercd liy the Omlalin or 
U])]>er iiidragiri with it.s aliluents. and a 
southern half traversed liy the Ifatang Uari 
or uppi'i* J.imbi. 'I'o the north ol tlie 
volcanoes, which rise to 9500 It. or more, 
there is a lii!;h plateau of vole;\nic lorma- 
tion, whose «‘le\ation declim's in a dirertinn 
from west to (‘ast from n)^o to i().]0 it., 
with the lake of Maninyu (about 40 .s(|, in. 
in area) Idling the hollow of an old volcano, 
and with rivaTS which ha\e tToded their 
beds in the tutis to a de])th ol 300 ft. and 
more. South f>t tin* v'olcanot's the iiortluTn 
altliients of the Om])ilin -Sumpur. Sello 
and Sinamar flow through valleys parallel 
to one aiiotlier in a north west to south-ea.st 
direction. Here. tuf». are foil ml fertile tiitfs, 
and tlie valleys are densely ]>opnlated. 'I'lic 
riva-rs. like those alieady characterized, and 
for tlie same renson, are not available as 
waterwavs. SinghniM T.ake ( ] ] s(]. m.) is of origin similar to that of 
Manin'Mi. The Ombilin, issuiiie out ot tlie lake on th(' east side and 
flowing throueh^a plutean ol ICocene sandstone, has on its banks the 
coallieldsot Suiigei ]-)uriaii, iKre., but is not servica-alfle as a wati iway 
for tliat ]>art of Sumatra. 'Phe coal has to be tran.sportcd by railway 
via Solok to I’adang (k'nirnahaveii), a seajiort on the west coast. 
Solok lies oil tlie Sumami, which, flowing from the .south to the lake 
I of Singkara, prolon.gs the valk v of tlie Sum])iir to the Midden- 
I gelxTgte. l.Jnlike tlie northiTn, the .southern aliluents ol tlie (Imbilin 
I do not follow longitudinal valleys hemmed in by the I’arisiin range 
and ranges of slate, limi'stoiie and samlstone. Here ])ievailing 
granite and diabase give rise to a complicated mountain system 
through which the riv’ers cleave their way in a. curved and irregular 
course. South of the Middeng(*berj-ke. however, tlie northern 
affluents of the Batang Ilari, the Seliti. (iumaiiti, ^i Polar, Mamun 
and Pangnn, at least those in thi' west, again nin in lon.gitudinal 
vallevs. These affluents and the Batang Ilari itsiOl (exec'pt the part 
at th<' mouth, Mamun-Simalidn) are navigable only by jiraus drawing 
not more than 12 in. (o) South Sumatra, .so far as known, jiresents 
everywhere in its valleys the same character as that of tin? Jiatang 
Torn, Batang (bulir;, Sninj)Mr. iVc. They also are closed in on 1h(‘ 
north and south fiy v’olcaiioes which liav'c* here prodmed similar 
masses oi tuft, with'lakes and rivers of the same formation as in the 
north. Such arc the vallev ol Korinchi, with the river of the same 
name, betvvct'ii the peak of Korinchi and Mt Raja; the valleys 
of Si'raiupei and Sungn'i Teiiaiig (as imperfectly known :is that of 
the Korincl^i). in which are to be sought the sources of fin- Tambesi 
and Asei, both affluent.s of thi? Jambi; the longitudinal valley of 
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Ketaun, in ^ebonj;, U) the west coast, and of tilt* upper 

Musi, riowin^ to llic* cast coast; the valleys of Makakau and Selabuiit( 
or the upper Kom(‘riii,t4, an attiueiit of the Musi, between Scbelat 
and Kaba. The Makakau and Solabun.^ drain into i.ake Kanau. 
whicli on the south sitle is daninied by the volcano Seiniiiung. The 
southernmost loiiidtudinal ^ alley ol Sumatra is that of the Semangka, 
which Hows into the bay ol the Siiine name. U.eiierally the lower 
valleys ol the rivers lie at elevations of boo to iiX)o ft.; higher up 
they rise to 2500 or 3000 ft.; the mountain chain.s rise to 5500 It.; 
the volcanoes tower up from 0500 to nearly 10,000 It. (7) Tlie 
.section of .south Sumatra bctw-ceii the eastern chain of okl rocks 
and the east coast with its numerous rif er mouths is formed of the 
alluvium of sea and rivers. In the river-beds, how<?ver, ami at some 
distance from the stja. older .strata and eruptive rocks underlie the 
alluvium. The strata near the mountain chains anti volcanoes 
consist of diluvial tiiHs. 

-Tlie oldest rocks are gntnss, schist and qnart7ite. the 
schist often containing gold. They probably l^elong to several 
geoltJgical periods, but all were lolded and denuded befort' the 
Carboniferous beds were deposited. They form the backbone of the 
island, and crop out on the surlace at intervals akiug the jiiountain 
chain which runs parallel to tlie w’cst coast. Ht'rc and then' they 
are ptuietrated by granitic intrusions which are also JTe-Carbonn 
Icrons. d'he next series of rocks ctmsists of slates l)elt>\v and lime- 
stones abov'e. It lies unconloriiiably upon the older rocks; and the 
limestone contains I'usulina, Phillipsia and Productus, indicating 
that it belongs to the Upper Carbonift‘rous. These betls are fouml 
only in northern Sumatra. They are accompanied by intrusions 
ot diabase and gabbro. and they are son^etimes folded, sometimes 
but little disturbed. No launiian beds are known, and lor many 
years Mesozoic deposits w'itc siqiposed to be tmtirely absent, but 
I'riassic clays and sandslom's with Daoiielhi have been found in 
the upper ])art ol the basin of the Kwalu (East Sumatra). They 
rest uncoiitonnably upon the Carbonift'rous beds, and have them- 
selves been tilled to a steep angle. Cretaceous beds also have bei'u 
recorded by Jiiicking. Tertiary deposits are \ cry widely spread 
over the plains and low-lying country, 'riiev consist ot breccias, 
congk)im*rates. sandstones, marls, and limestones, with seams ol 
coal and lignite. The most valuable coal occurs in the Eocene beds. 
At the close of the Eocene period great eruptions ol augite-aiide.si1c 
ttx)k place from tw<» fissures which ran along tlu' w’est roust. The 
Miocene consists chiefly of marls, with occasional Ix'^ls of lignite ami 
limesloue. On the east coast it someliiut s yields petroleum. Tlu^ 
Pliocene occurs chielly in the low lying land and is generally coveretl 
by (Irjft and alluvium. Soimdimes it contains thick se.ims of lignite 
or Ijrow n coal. 

I'lie present volcanoes lie along a line (with oHshoots) which runs 
|Xirallel to the w«‘st coast, but .some dist.uic(' to the east of the hssures 
ironi which the early 'I'ertiarv lavas were poiire<l. Lava streams are 
seldom emitted from these volcamx's, the material eru]>te<l consisting 
chiefly ot ash and scoriae, which are .spread over a very wide extent 
of country. Augite andesite predominate.s, but basalt caml rhyolite 
also occur. 

Climate. -As tliroughout the whole of the Malayan .Vrchipidago, 
.so in Sumatra, which lies about et[ually balanced on both sides 
of the eipiator, tile temjierature stands at a high level .subject to 
but slight variations. The monthly temperature mounts only 
from 77" h'. in February to in May. August ami Ntivember. 

In the distribution of the rainfall, as dc])emlent on Uk* tlirection ot 
the winds, the following parts of Sumatra must be distinguished : 

(1) soutli-eu'.t Sumatra, on w^hich, as on Ijanka and Billiton, the 
heaviest rainfall occurs during the north-west mon.soon, the 
annual volume of rainfall increasing from yS’4 in. in the east to 
130 in, in the west. Of the 139 in. of yearly rainfall, 91*7 in. are 
brought by the mirth-wost and 47-^ in. by the sont'u east monsoon. 

(2) The we^t. eoast. Here the rainlall for the y(‘ar increases from 
the .southern and northern extremities towards the middle. Ben- 
kiilcn, gets 12O in.; Singkcl (2^ 15' N.), 172 in.; and Padang 
1 84 in. in the year. Here, too, the prevailing rainlall is brought 
by the north-west mon.soon. but in this belt its prevalence is not so 
pronounced, l^adang getting 9.^ in, of rain during the north-we.st 
monsoon, again.st 90 in. during tlu; .south-east. The mountain chain 
immediately overhanging it. the high temperature of tlu* sea wa.sh 
ing it. the frequent thunderstorms to wfliich it is subject, the moi.st 
atmosphere of its equatorial .situation, and the shorter regime of the 
dry south-east wiml are the principal cau.ses of the heavier rainfall 
on the* w'cst cOii5A. The higher stations of middle Sumatra, on the 
lee side of the wrstern mountain chain, have a yearly rainfall of only 
78 7 in. (d rh‘' northern and north-eastern parts ot Sumatra 
are swept by a variety of winds. The south-east w'ind, however, 
predominates. Blowing over land and in the direction of the 
longitudinal valleys, the soutli-ea -t wind is compiirativu'ly dry, and 
thus favours the formation of .steppes in the north such as the Toba 
plains. The north-east and south-west w'inds. on the other luind, 
Ix-'ing laden w'ith the moisture ot the sea. bring rain if they blow for 
any length of time. 

FVi -Though Sumatra is separated from Java by so narrow a 
.strait, both the zoologist and the botanis,t at once find thiit they have 
broken new ground on crossing to the northern island. , 'Thtt Pachy- 


are strongly characteristic of the Siimat ran fauna : not only 
are the rhinoceros [tih. stonatrunus), tJie Siis vittatus, and the tapir 
common, but the elephant, altogether absent from Java, is repre- 
sented in Sumatra by a species con.sidered by sonic to be peculiar. 
The Sumatran rhinoct*ros rl liters from the Javanese in having two 
horns, like the African variety. It is commonest in the marshy 
lowlands, but e.xteiids to some <>300 11. above sea level. The 
range of the elephant does not i*xtend above 4900 ft. 'I'lie wild 
Bos sundaiciis does not appear to exi.st in the island. An anteloju' 
occurs in the loneliest parts ot the uplands. file 
comiiKJii Malay deer is witlely distriliuted, Cerviis }nttntjaL less so. 'I'lie 
orang-ntang occurs, rarely, in the north-east. 'Hie .siamang [Siaman^;a 
syndactyla) is a great ape ])eciiliar to the i.sland. riie uiigko [Hyh- 
bates a^^ihs) is not so common. A fairly familiar lorm is the simpei 
(Semnopiiherus melalophus). The c.higah [Cenoccbiis (vnomoli^us) is 
the only ape loiiiid in central Sumatra in a tame .state. Tin* pig 
tail ape [Macacus ncnic.^trinus) -as Raffles ihscnhed it in his 
" Descriptive Ciatalogiie of a Zoological Collection made in Sumatra," 
Trans, /.inn. Soc. (1820), xhi. 243- is trained by the native's of 
Bemkulen to ascemd coco-nut trees to gather nuts. Tlie Calco- 
pit/ircus volans {kubin, flying c;it or flying K'nuir) is lairly common. 
Hats of .some, twenty-tive species have been registered; in central 
Siinratra thc}^ dwell in llumsands in tlie limestone caves. Tlie 
Pteroptis cdulis [kulouf^, flying fox) is to be met with almost every- 
where, c.specially in tlie durian trees. The tiger In'ciiuiitly makes 
his presence felt, but is seldom seen; he prclers to prowl in what the 
Malays call tiger weather, that is, dark, starless, misty nights. 
The cloinled ti.ger or yi)nan biilii [ITUs macroscelis) is also known, 
as well as the Malay l)f*ar and wild dog. Payadoxnrus niuscDu^a 
('■ cotiee-rat " of the Eiiiopeans) is only too abundant. 'The 
Sumatran hate* [Lrpus ncts(heri), discov’ercil in 1880, adds a secoinl 
species to tin* Lepus nt^ricollts, the only hare ])rev'inus!y known in 
the Malay Archijielago. The Mams javamciis is the only repn*- 
sentative of the J‘!dentala. Some 330 species ot birds are known, 
and the av'ifaima closely resembles that ot the Malay I’eniiisnla 
and Borneo, including lew peculiar six eies. 

I'lora. Rank grasses [lalcin^, gla{;a), which covar .iqeat areas 
ill Java, have an even wider range in Sumatra, descending to within 
700 or 800 ft. of sea-lcwel; wherever a space in the forest is cleared 
ili(‘se aggresvsive grasses begin to take possi'.ssioii of the .soil, and 
il once they are lully rooted the woodland has gn‘at difficulty in 
re-esta])lisliing itself. Among the orders moie strongly rejireseiited 
in Sumatra than in Java are the Dipleroeai jxiceae, ( hi ysobalanareae, 
sclerocarp Myrtaccac, MeListomaceae, Ik'gonias, Nepc'iithes, Oxali- 
dacoiie, Myristica.eeae, Tetnslrbmiaceae, Connara(’(‘ae, Amyridatcae, 
('yrtaiulraceae, Jvpacridaeeae and Erioc ailaceae. Many of tlie 
Sumatran forms which do not occur in java are found in tin* Malay 
Feninsnla. In the nortli tlie pine tiec {/HmiS Mrr/wsti) has 
adv^unced almost to tlie equator, and in the south a.ri‘ a variety of 
species characteristic ol the Australian legion. Tlie distnlmlion 
of .sfK'cics do(*s not dei-iend on elevMlion to fin* same extt'Ut as 
in Java, where the horizontal zones are clearly marked; and there 
appears to be a tendency of all forms to grow at lower altitudes 
than in that island. A remarkable fe.iture t>f the Sumatran 
flora is the great variety of trees that vie nith caeli other in 
.statnn* and beauty, .and :is a timber producing country the 
island ranks high iven among the richly wooded lands of the 
at chi]><*l.igo. Forest jiroducts gums and resins ot v'.arious sorts, 
such as gutta-percha -arc valualfle artirl(*s of export. The pro- 
cess of reckless didfirestation is perceptible in certain districts, 
tlu; iiativ'cs often destroying a vvluile tree for a plank or rafter. 
'Phe ])rinripal ciillivaled plants, apart lioiu sugar cane and coitee. 
arc rice (in great vairicty of kinds), the coco-niit p.ilm, ilieart'ug palm, 
thcarecaaiid the sago palms, maize, yams, and sweet potatoes; and 
among tin* fruit trees are the. Indian tamarind, pomegranate, guava, 
papavv. orange and lemon. Even bi'fore the arriv'al «)f Europeans 
Siiiiuitra was known lor its pepper plantations ; and these still form 
the most conspicuous feature of the south of the island, for the 
foreign market coflee is the most important ol all the crops, the I’adang 
districts bf'ing tlu; chief seat of its cidliv'^ation. Benzoin was fornierly 
obUiiiK'd almost (‘xclusivelv’’ from Sumatra from the Stvrax hcnrjnn. 

Population .— following Uilile gives the area and estimated 
population of the several political divisions of Sumatra and ol 
the island as a whole (excluding the small part belonging to 
the Kiouw-Lin.gga resideney) : - 


T>i\ i.sum. 

Area in sq. m. 

I’opulatioji. 

1900. 

Sumatra, West ('fiast .... 

3».<M9 

L.527.297 

Sumatra, East (.'oast .... 

3.5.312 

421.000 

Benkulen 

9.300 

I ()2 . 39O 

Lampong Districts 

11,284 

I42.42<‘ 

Palemba ng 

53.497 

804.299 

i Achin (Atjeh) ^ 

20.471 

110,804 

Total 

ioi,r.i 2 

3,168,312 
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Of the total population, about 5000 are Europeans, 93,000 
Chinese, 2500 Arabs, 7000 foreigners of other nations^ and the rest 
natives. In 1905 the total population was given as 4,029,505. 

The natives of the mainland of Sumatra are all of Malay stock 
(those of the north being the most hybrid), but it is doubtful 
to what extent Malay has here absorbed pre-Malay blood. The 
different tribes vary in language, customs and civilization. 
No race of true Negrito type has been found. The Kubus 
a savage forest pt'ople of the highlands, were believed by some 
to be Negrito owing to the frizzled ( haracter of their hair, but 
it appears certain that they are Malayan. The north of Sumatra, 
is occupied by the Achinese (see Aciiin). South of Achin and 
west of T.ake loba is the country of the llattas (t/.i>.)or ilattaks. 
in the hill-country south of the lake are two forest tribes, 
Orang-iilu and Orang-lubu, pure savag(‘s of whom practi(‘ally 
nothing is known, alliliated by most aiith()riti(‘.s to the Battas. 
The plains east of this territory are occupied by the Siaks, and 
farther south on the east coast are the Jambis, both Malays. 
Above Piidang are the several tribes of the pros^xTous anti com- 
paratively t'ivilized Menangkabos {q.v.)^ dlie Korinchis live 
among the mountains south of Padang, and farther south on 
the borders of Palcmbang and Benkulen are the Rejangers, a 
peculiar tribe who canploy a distinctive written charaettT whieh 
they cut with a kri.s on bamboo or loritar. Tlie .same character 
IS employed by their iriimediate neighbours to the south, the 
Pasiima.s, who Ixiar traces of Javanese infliieniT. I n the extreme 
.M)iith are the Lampong people, who claim dcs(M-nt from the 
Menangkabos, but have also an admixture of Jaxane.se blood, 
rile inhabitants of th(^ islands west of Sumatra are of mixed 
origin. Si main is peopled partly by Achinese and partly by 
Menangkabo settlers. Th(‘y profess Mali(.miniedanisni but are 
jirai'ticilly savages. Nias {q.v.) has an interesting jiative 
population, apparently of pre-Malayan origin; and the Mentawi 
islands {q.v.) are inhabited by a race generally held to lx* a 
Polynesian settlement which has escaped fusion with Malayan 
stock. As regards education and the spread of Christianity 
among the natives, the west coast division is far in advam c 
ni tile rest of the island. Here about 32,000 natives profess 
C.'hristianity and there are about 300 schools; elsewhere schools 
are comparatively few and the adhesion t » ('hristianity very 
.slight. 

Administrative. Divisions and d'ozvns . — In tlio w -st coast lands 
ICiiropL'an inlliitMice, fertile soil, comparatively good ro.ids, agricul- 
tiire. timtier. ainl co.dlieMs have created ])()pyloMS settlements on 
t!ie co.ist at I’adang (the capital of Uie wc‘st coast, with ^5.i3<S inhabi- 
1. lilts in iS(jy, of wliom lu.jo wi.tc EuropiMiis), I'liamaii, Xatal. 
Ayer Ranyis, Sibog i, Singkei, and also on ttu* plateaus at I'orl de 
Kock, Payokombo, i!v:c. in the easf coast lands it is only at the 
m jnihs of rivers — Palcmbang at the mouth of the IViiisi, with 5 5,000 
iiilial^itants, and Medan in Didi. tht^ resirlence of the hiuhesl civil 
• md military olhcials of the enst coast, in whicli a fine government 
iionse ha.s been erecti*d —that considerable centres of t)0])nIation are 
to be lonnd. Nine tenths of lire jialivi^s ol Sumatra live byagri 
' nhiire, the rest by calthi-nMring. lisliing, navigation, and, last but 
not. least, trorn the products ot tlio forests ; tla y are therefore 
little coneentrated in towns. 

The I^utch government of the west coast, extending along thcsliorc 
of the Indian Ocean from 2'^ 55' N. to 2^^ 25' S., comprises the 
residencies of the Pa ling lowlnnds, rapannli and the Padang 
higlilands. TIic governor has hi.s residence at l^adang, which 
is also the cLi])ital of the lowl.uids residency, i’adang Sidempuaii, 
the chief toivn of Tapaiuili, lies inlatnl. soul li of MtLnbu Haja. The 
town of Siboga h:i,s considerable comniercial importrinct*, the bav 
on which it stands being one of the finest in all Sumatra. Biikit 
riiiggi, or, as it is commonly called. Fort de Kock. is the capital 
ol the residency of tin; I’adang higdilands. 'fo the government of 
the west Oast belong the fallowing islands: Simalu; Ranyak 
< lands, a small limestone group, well wooded and sparsely pco])led; | 
Xi-is; Piatu Islands (Ihiln Pini. Tana Masa, 'Pana Bala. tVre.) ; i 
Mentviwiand Pegeh or Nassau Islands. The residency ot Rcnkulen I 
(j.r. lUni!' Kulon, “ west coast”) lies along the west coast from tin- [ 
southern extrimiity of the west coast government to tlic soutli- j 
western end of tin; island. The capital, licnkiileii, is on the coast i 
near Piilu Tiku, or Rat Island, in a low and swampy locality, and | 
on an open roadstead. This was tin; chief establishment po.sjscssed i 
l)v the British East India Ompany in Sumatra. Among other 
noteworthy plac(‘s arc Mokko-%Iokko, with the old British h)rt ' 
^-nlla; I’asar Bintuhan, and Lais (Layc), the former seat of the > 
P*ritish resident. 


I lie residency of the Liimpong districts is thev .southernmost 
in the island, being separated fioni Paleinbang l^y the Masuji River. 
It IS partly mountainous, partly so flat as to be under water in the 
rainy season. Phe more important places are Telok Belong chief 
tovyi of the residency, Menggala (with a good trade), (mjuing Suei 
bukadana, 1 anjong Kaiaiig, and Kota Agimg. 

Phe rcsuUuicy of Paleinliang consists of the h»rincr kingdom of 
this name and various districts more or It'ss deiieiulent on that 
monarchy. P.ctween the mainland dependency of the Rionw- 
Lingga residency and the residency ol I’alembang lies Jambi, an 
extensive sulhiiKde, of which a portion hekmgs to tlie lesideiicy of 
I’alembang as a protectoAte, the sultan having in his capital (also 
called Jamhi) a Dutch '‘comptroller,” who represents the resident 
of Paleinbang ; another portion is claimed by a <juasi-iiulepen«lent 
sultan who reigns in the inteiior. Ol this interior very litfh* was 
known until the scnntilic expedition ilespatdud by the Dulcli 
Royal (h-ograj)hical Society towards the end ot the 'sTvcuities. but 
in Kjoi an armed Dutch t'xpedilion, necessitated by frequent <Iis 
tiirbances, jMmetrated right into the jambi hinterland, the (ago 
districts, wlien; until then no European had eier Irod. 'Phe town ol 
Palenilyiig is a la.rgi‘ place on the rivei Musi, with 50,000 inhabitants 
(2500 Chinese), extensive Uirrucks, hospitals. Ac., a mos<]ue (ly-f*^), 
considered the finest in the Dutch Imlies, and a traditional tomb 
of Alexander tin- (ireat. The resiflency of Rioiuv, which embraces 
iii.iny Inimlreds of i.shmds, gnat and small, also includes a portion 
of the Sumafr.i maiidand, betwein the resi(iencies of Paleinbang to 
the soutli and the cast coast of Sumatra to the north. Tliis is the 
old kingdom of Indiagiri. anil lies on eitluT hand of tin* ri\er 
of that name. • 

The. r(‘si<leiicy of the east coast was ionned in 1S75 of the territory 
of Si.ik and its dt pendencies and the state ol K.iiiquir. It incliuh's 
]>i'rh.ips the richest and best developed districts of northern Sumatra 
namedv, Deli {with an assistant-resident), Langkat, Sirdang, Ae.- 
disirii'ts little known in 187V but by the Ix'gimiing of the 20th 
century jamous among tlie cliiel tobaccoqmMlucing countries in the 
worlib Jlclauan is tlu* harbour to DeJi. but the cai>it.il is Medan, 
where (]\c5 suit. in an«l tlu* Ifiitch resident n'.side. Belawaii is 
connected with Medan liy a r.iilwav, ( onstnicteil Ix'fore i8(>n hv a 
))rivate company, almost enlirelv dependent lor its eainings upon 
the jinnuToiis tobaeco ])lantatic>ns, several ol wliich belong to 
Britisli eor])oratioiis. 'Phe ])lantalion labourers an* almost entirely 
alien coolies, largely (.'himse, and the Malays arc' comparativc'lv few 
in inimbcT. The tobacco ]>l:intatioiis ol P>ritish North Borneo were 
nearly all sfarte<l by planters from Ihli. 

Ph<; .govc'n.nient o) Achin {q.v.) occnpii s the northern ])art of the 
i.dand. No little; progress has 1 een inadi' by tlie ])ulch c vc'ji in tliis 
war-ridden territory. 'Plieri' is a ra.ilway in the lower N^alley of Hie 
Achin River, connecting th(' capital, Kotaiaja, and lu'ighhoinhood 
willi (.flelilch, a .good, free' ])orl. with a, 11 active trade, carried on hv' 
numerous stc'amc'rs, both Dutch and foreign. Edi on the north-c-ast 
coast, witli allot Ju'i* harbour, is cafiital ol a sultanate which lormeily 
owed allc'gianee to the sultan f)f Acliin, but lias formed a political 
division of the government ol Achin since t88o, when an armed 
expc'dition rcstorc'd order. Edi is <i centre of the still I'xtensive 
pc'pper tr.ide, carried on mainly with the Chinese at Singapore aiul 
I'enang, whic h island laces Edi. 

PuH/ucts and Jndudyy. b'orest.s and natural vegetation c«w'cr 
a much larger ])arl ol than of Jav.i.. WluTcas in Java 

tall limlxT on tlu' mountains kec*ps to aUiludes ol not h'ss tJian 
3000 It., the tall timber on tlu' mountains ol Sumatra commonly 
descends In low 1000 It., ami in many cases right down to tin* coast. 
Jn Sumatra, as in java, the* vegetation of the lowl.'inds up to iieiirly 
jooo ft. is distim f from the vegetation of the* iiiount.iin slopes a.nd 
plateaus from tj^at elevation up to gnoo ft. and over. Tlie* princqxil 
exp»)rts from all the* regc'ncies alike are black and w'hite iieppcr, 
bamboo {rotan), gums, caoutchouc, copra, 11 11 1 megs, mace and 
.gamhir. J-nmi the west coast and Paliniliang coffee is abso 
ex]u)rted. and from Deli, tobacco. The system of eompiilsory 
cultivation of coffee was abolished in Sniriiitra in igoS. 

Sumatra possesses various kinds ot mineral we'altli, (add occurs 
in the central region, wliere it is worked at a profit, and it has also 
been workid in the Memingk.ilio district and the interior of Padang. 
Tin is known, e.specially in Siak. Popper lias l)c*en worked in 
the I’adang highlands (most kirgely in the district of Lake Singkara) 
and at Muki in Achin. Iron is not iiitreepient. The' most important 
mineral economically, however, is eeial. Coal sevens exist in the 
Malabuh valley (Achin), in the; Sinamu valley, and on both skies ol 
the Omhilin Rivrr; the* Ombiliii field was Iwought into e-special 
notice* by D. D. Ve'th of thr 1-^77 70 expedition. The production 
of this fie'ld ine-reased from 1750 tons in 1802 to 78,500 metric tons 
in iSgg. 'Phe profit on the working, whicli is e.irried on by the state, 
is slight. Lignite of gooel quality is leiiiiid in several leiealities. 
The jnoduction e>l petroleum be*gan to he strongly elevelope'd teiwards 
the cleKse; e)f the* igth century; on the Lcpaii River in T.iingkat 
it me)unted freim 3(>2,88o gallons in i8gr to 20,1.^1,000 gallems in 
i8e)eg Miiara Rmim in I’alembang nlse) prexluccs petreile-nm. Perlak. 
feirmerlv a tributary state of Achin and now- a jieilitieal division eif 
the Achin geivernment, has be*come one of the chie*f cefntres of the* 
petroleum inilustiy. Tin; cruele oil is conveyed in pipes to Aru Bay. 
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on the east colst. and refined in the island of Seinbilan. Arsenic, 
>Hiltpetre, alum, naplilliii and sulphur maybe collected in the volcanic 
districts. A systematic mi^eralo,^u:al survey has been und(‘rtaken 
in central Sum.it ra. 

and I’iailivays . — In the west, with its lon,*^ line ot coast and 
numerous \allr\’s, the transport of coffee has induced the construc- 
tion of very !.;ood roads as far as the L.ike of Toba, owins^ to the 
wantot na'\ livable rivers, 'rhere is a railway coniu'ctin*: not only 
the coallields of the Oiubihn \ alley with I’adan^, but also the 
Ombilm river and the Lake o! Singkara with the most productive 
.and di-nxely populated jda leans and vayeys. iiortli .'^ncl south of 
the line of the volcanoes Singal.Liig, MiT.api and Saco. A second 
railway in the district of Deli connects tin* inlaml plantations with 
the coast; and there is another, as .ilrt'ady in<lkate<I, in the lower 
Achin valley. Good roa<ls tra\ erse the broad plains ol Benkulen. 
Palemlxing and thi‘. L.impong ilislricts. 

History. — As far as is known, Sumatran civilization and cailtnro 
are of Hindu origin; and it is not improbable that the island 
was the first of all the archiptdago to receive the Indian immi- 
grants who played .so important a p.irL in the history of the 
region. Certain iii.siriptions discovered in the Padang high- 
lands seem to certify the existence in the 7th century of a power- 
ful Hindu kingdom in Tanali Datar, not far from the .site of 
the later capital of Mcnangkubo. In thc.se inscriptions Sumatra 
i.s l allcd the “ first Java.” TIu* traces of Iliodii inlluence still ^ 
to be found in the island are extnMiicly, mimcrous, though far | 
from being .so imj)ortantas those of Java. There are ruins of ; 
Hindu ti'mples at Butar in Deli, near Pertibi, on the Panbi j 
river at Jainbi, in the interior of Palembmig abo\e Laluit, and ! 
in numerous other localities. Onefjf the princ'ipal Hindu ruins | 
is at Muara Takus on the Kampar river. The buildings (includ- 
ing a stupa 40 ft. high) may po.ssibly date from the i ith century. | 
At Pagar Rujurig are several stones wUh insiTijitions in Sanskrit 
and Menangkabo Malay. Sanskrit words occur in the variuu.s : 
languages spoken in the i.sland; and the Ficus rdi'^iosa^ Ihesaixed ; 
tree of the Hindu, is also the sacred tree of the Battas. At a 
later [)eriud the Hindu influeni'e in Sumatra wxis strengthened ' 
•>y an influx of Hindus fn.)m java, wlio .siUtled in Palembang 
Jambi and Indragiri, but their att:u'liment to Sivaism prevented 
them from ('oalescing with their Buddhist brethren in thi; north. 
In the 13th (’I'litury Maliommedariisrn l)eg.in to make it.self felt, | 
and in course of time took a firm hold upon some of the most 
important states. In Menangkabo, for instance, thi? ;\rabic 
alphabet displacial the* Kavi (ancient Javanese) character 
previously employed. Native chronicT's derive the Menangkabo 
princes from Alexander the Great; and the Achincse dyna.sty 
boasts its origin from a missionary of Islam. 'Phe town of 
Samudera was at that period the siMt of an important principality 
in the north of the island, whose current name is probably a 
corruption of this w'ord. There is a village called Samudra 
ne.ar Pasci which pos,:.ibly indicates the site, 

Sumatra first bci'ame known to Eurojx'ans through the 
Portuguese, Diogo Loj)es de Sc^quclra, in 1508. The Portuguese 
were the first to establish trading posts on the island, but at 
the end of the century tljey were driven out by {he l)ul<*h. At 
this time the most powerful native state in the island was Achin 
((/.?'.). Elsewhere Dutch .sovi reignty was gradu.ally extended -in 
1664 over In(lra{)ura; in i66d over Padang, until by 1803 it 
was establishefl over much of thi* southern part of the (^a.stiTii 
lands, int luding P.alornbang. Mcanwdiilo, in 11)85 the British 
had actjLiircd a footing in Benkulen, and betwaum them and the 
Dutch there was always miK'h jealousy ami friction until in 
1824 a treaty was made under which tlic British vacated Sumatra 
in favour of thi Dut(;!i, who i\ (’i[)rocatcd by giving up Malacca. 
In May 1825 Benkulen was taken over from the British. In 
the second half of the itgh century Die Dutch found a succe.ssion 
of armed expeditions necessary to consolidate their powder. 
Tims in 1851 a revolt was suppressed in Palembang, and an 
exp(xlition was sent to the Larnpong districts. I.n 1853 Raja | 
Tiang Alam, ringleader of llu* revolt in Pal(‘mbang, surrendered. | 
In 1858 an expedition was sent against Jainhi; tlie sultan was j 
df'throncd and a treaty made with his .succe.ssor. In i860 , 
Rejang was adtlcd to the Palembang residency. In 1863 there 
was an expedition against Nias, and in 1865 another against . 
Asalian and Serdang (east coa.st). In 1873 war wais declared , 


' against Achin. In 1876 there was an expedition against Rota 
Jutan (east coast) and the emancipation of slaves was carried 
out on the west coast. In 1878 Benkulen was made a residency, 
I and the civil administration of Achin and dependencies was 
! ( iitrusted to a governor. From 1883 to 1894 the government, 

I with the help of missionaries, extended its authority over the 
south-east and south-west of the island, and also over some of 
the lands to the east and north of Toba Lake, including the 
di.slricts of 'J’oba, Silindong and Tanah Jawa, and in i8(;5 over 
■ the southern part of the peninsula of Samosir in Toba lake. 

Its jurisdiction was also extended over Tamiaiig, till then the 
i northern frontier of the Dutch east coa.st of Sumatra. By 
j military expeditions (iSgo 95) the Dutch influence on the 
, Batang Ilari, or Upper Jambi, was increased; as also in 1809 in 
ilie Lima Kotas*^ in central Sumatra, includtxl within tbi* territory 
of Siak. The war in Achin did not materially retard the develop- 
! mcnl of Sumatra, and although the titular sultan of Achin 
contimu'd a desultory guerrilla warfare again.st the Dutch in 
the mountainous woodlands of the interior, the almost inaices- 
sible Pa.sei eouiitrv, really active warfare has long cea.sed. Ail 
along the main coasts of the funner sultanate of Achin military 
})ost.s have been established and military roads construct (‘d; 
even in Pedir, on the north coast, until 1899 the most activelv 
turbulent centre of resistance of the sultan's party, and still 
later only pacified in parts, Dutch engineers were able to build 
a highway to connect llu‘ wi'st with the east coast, and other 
works liave been successfully carried out. Pra('ticallv the whole 
of the island is now more or less explored and under control. 

The literature dealiiiL^ w'ith Sumatra is vi'ry exteasi\i*. Of the 
older works the best known is \V. Marsdeii, Un-lorv of Sonuitni 
(London, icSii). A lull list of other older authorities will lui jound 
in J. Vi'tli's Aiirdyijhr-.hiiHdif^ Woufdcnbock van Ncdckl. Indie 
(1809). Amon.i; later works one of j.;reat imjiorhuRe i.s Middrn- 
Sumatra ; Kricen cn Ondcrzofkin<^ni dev Sumatra Expcditic, rSyy- 
(r.eiden, 1881, scin.), edited by P. J. Veth. See also Lrau «le 
Saint-l*ol Lias, tic dc Sumatra (Paris, iSS.p; E. B. Kielslr.i, Bcsihnj- 
vin^vau dcr Atjeh Oovlog (1S85-1880), and “ Suinatr.is \V\ st-Kust van 
1810 -1825," in Jiijd. tot Jaind-, erc., Kundr (18(87); die history of 
P.'ilembaiij.;, west coa.st and the war in Achin, in IndisAi mihlair 
Tijdscfiyift (i88r)-i(S89) ; Tijdsckr, hat. (rcn. (1887-1892). Eor topu- 
ra])hy and geolo^'y, sec U. Eennema, " TojK)‘;r.iphi.S(:he eii groie 
.aische Beschrij ving \ an het A()or;h hjk ,!.>,edeelle . . . Weslkusl, tyc,.," 
jiUirb. V. fict Mijnwczcn (1887); K. I). Al. Verln'ek, Topograf-'Iiisthn 
cn grntoqisi he licschujving van cen Dccl van Sumatra's U V.s//;a.s/, 
with atla.s (Batavia, 1885) ; similar work dealing with .-outh Sunuitra, 
Jairh. V. het Mijnwezen (1881), and Suj->h>tcmrnt (1887). \V. Volz, 

" Beitrage ziir geology sc hen Kenntuiss \nn Nord Suimtlr.i." Zcitsclir. 
dcutsch. gcol. Geselt. (1899), vol. li. ; H. Biicking, “ Ziir (hM»lo;4ie 
von inul Osi-Sumalra.," Samml.grol.J\cichs-Mus. ist series, vol. 

viii., with map and live ])lates (Leiden, 1904); D. ). Erb, “ Beitrage 
/ur Cholo'ie und Motphologie der .'sudlichen West-Kcste voii 
Sumatra," Z. Grs. E. Berlin (1905); J. F. Hoekstra, Die Oru- und 
Ilvdrographir Sumatran (Groningen, 1893); |. VV. IjztTinan. Ac., 

Dwars door Sumatra, Tocht van Padang nuar Siah (liaarlein, 1895) ; 
A. Ma as, Qurr durrh Sumatra (Berlin, 1904); \i. Otto. Pflunzen- und 
J •qvrtebon an f Sumatra. (Ik-rlin, 1903) ; P>. Magen, “ Dii- ( iajo-Lander," 
JahreA). I'ranhfuytrr V. Ixvi., Ixvii. (h)oi -1903). Climate : ) . P. vain 
d(T Stok, Pcgcnwaarnrmingcn and Atlas of Wind and. Weather 
(Itatavia. 1897). Consult further Tijd. Aardr. (ten., Tijd. Batav. 
Gen., Jaarh. van hrt Mijmueccn, and Kotoniale Verslagcn, passim. 
(Sec also .Malay Archipelago.! 

SUMBA (Tjendana, or San d.\l wood), one of the Lesser Sunda 
Lslands in the Dutch East Indies, lying south of Flores, from 
which it is .separated by Sumba strait, about 10' S., i^o"" E. 
It has an area of about 4600 sep m., consists of a plateau with 
an extreme elevation of about 3300 ft., and appears to be 
comjiosed mainly of sedimentary rocks. It has a large Malay 
population (estimated at 200,000), Some trade is carried on 
in eottoii, ponies, edible birds’ nest.s, tortoiseshell, tVe., mainly 
by Bugis and Arabs, the < liief centre for which is \\ainga])u or 
Nangamessi on the north-east coast. Sumba is included in 
the Dutch residency of Timor, together with the le.ssi'r island 
of Savu, to the east. From tin's last island tlie sea is enclosed 
by Timor, Sumba and the islands bctwa>en them, and Flores 
and tlic ehain of islands east of it is called the Savu Sea. 

I “ Kota '* means settlement or lownslii]), and a gre.at many 
districts have been named from the number of kotas they contain; 
c.g. the VII. Kotas, the Vlll. Kot.is, Ac. 
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SUMBAWA (Dutch Soembawa), one of the Little Siinda islands 
in the Dutch East Indies, east of Lombok, from \vhi('h it is 
separated by the narrow Alas Strait. It has an area of 4.^00 
s(j. niv including the neighbouring islands, 5240 sq. m. Tiie 
deep bay of Sale or Suiribawa on the north (li\'ides the island 
into two peninsulas, and the isthmus is further reduced by the 
narrower I>ay of Chempi on the south. The east(‘rn peninsula 
Is deeply iruh'nled on tE' north l.)y the Bay of Bima. Four 
mountain (diains envss the island in a west to east direction. 
The northern, as in Bali and Lombok, is of volcanic origin. 
Tam bora, forming a minor peninsula east of Siimbawa Bay, 
is said to have lost a third of its elevation in the eruption of 
iSts, but is still ^055 ft. high. Jn the southern chain is found 
a limestone formation analogous to that in Balj, Lombok and 
Java. Betwei'U these two chains are round hills ( onsisting of 
lavas or sometinies of volcanic tuffs, covered wdlh the long silvery 
m*as;. which also clothes vast prairies in Java and Sumatra, 
'riure arc no navigable* streams. The climate and productions 
.ij-c no' unlike those of Java, though the rains are heavier, the 
drought more severe, and the fertility less. Sulphur, arseni(\ 
a-ph;ilt and petroleum exist. The nati\'es live solely by agri- 
enltnre. But out of a total population of about 75,000 there 
arc 11,000 foreigners, living mostly by trade and navigation. 
'Phe iKitivi's consist of Snmbawans proper, a people of l\lalayan 
sto^ k; of Biiginese and Macassar immigrants, and of wild trib(‘s 
of the mountains of whom nothing is known. Mahommedanism 
pu‘\ails throughout the island, excejit among the mountain 

tril>v's. 

I’olilically Siimlawa, with its four indepciKknt smtes, ]>rlonys 
to thf (.oiiioderati'd states ol the ;;ov era merit of C(lel»cs and its 
(IcpciaJoiieies, a situation to br (•xj)laine<l hy the fact <>1 the oM 
[ipreinacy ol tlie Macass.iresi ovi'r Siimliawa, l lores an<l Siiiiih::. 
The iiidi pendent st.ites are Suin!)aAva proper, Donipo, vSaii.gar ami 
i’.im.i. 'fx^o other states on the nortlietn extremity ol the island 
we»i> so iar dcvaslatc'd by t)ie T.ambora eruption ol ihr s that their 
ti rriloiv', aft(T lyiiet for lony iininh.Lhited. was in rSoi. divi«le«l 
between Dompo and Saiigar. Siimba.wa projier occupies th<‘ 
we.-dein pejiinsula. Tiie residence of tlie sultan is Sumluiwa on the 
north coast, it is surroinuh'd with a palisa(l<‘ and ditches. 'I'he 
lahabitants of this state caiqiloy sometimes tlic Malay and som(*1imes 
the Maiassar character in \\ritin.e- A considerable tia<ie is carried 
on in the e\])()rt ol horses. Inillalotss, goats, diiiding (dried tlesli), 
buds’ nests, wax, rice, hatyang, sappanwood, iSLe. Siiinbawa 
tnteied into tiealv relations with llu' I)utc]i Ea.sl India ('oinpany 
in 11*7 I . Duinpo is the western h.ilf of the eastern peninsula. The 
wiiMtal ol the state, l)oin]M>, lies in tlu' heart of the conntrvg on a 
*-lieain tliat tails into Cdiemjh J5ay, Bada, tlTe sultan's resjdenc<‘, 
1-. lai tiler wi\st. Sang:ir occupies the norUi-weslern promontory 
oi tlie islainl, and Uinia tlie extreme east. Bim.i or liodjo, tlie cliief 
t<*wn ol the latter state, lies on the c.ast side of the Day of JUnua; it 
h.L> a stone-walled palaci' and a mosque, as well as a I >utch fort. 

See Zollinger, " Soembawa," in Vi rlumdclin^cn van hd Batai . 
(ji tnnitsrlia/), xxiii.; Ligtvoet, “ Antei'ki-ningen Ix.-t reJfeiKh; cleii 
< coiioiniselieii 'Poestaiul cn dc Kthiio.graphic van Soembawa,*' in 
I'tjdst iir. Bat. (I'll, xviii. 

SUMBUL, or Si mhat,, also called IMusk Root, a drug occasion- 
ally employed in Euroiiean medical jiraetire. It consists of 
d.e root of Fcnda i>iiwhul, Hook., a tall unibelliferuns plant 
found in the north of Bokhara, its range apparently 
extending beyond the Aiimr. It was first brought to Russia 
'll i8g5 a^ a substitute for musk; arid in jSb7 was introduced 
into the Ikitish pharmacopoeia. The root as found in roiii- 
mene (onsists of transverse .sections an inch or more in 
thickness and from 1 to j or rnort^ iiK'hes in diameter. It has 
A dark thin papery bark, a spongy texture, and the cut .surface 
is marbled with white and blacki.sh or pale brown; it lias a 
niii.skv odour and a bitter •aromatic taste. The aetion and 
uses of the drug are the same as those of asafetida {q.v.). It 
owes its medi('inal properties to a n?siri and an essential oil. 
Of the former it contains about g and of the latter ^ 

The resin is soluble in ether and has a musky sm(*lJ, which is 
not fully developed until after contact with w’atcr. 

knder tin' name of East Indian sumlnil, the root of Dorrma 
a ninoniacum, Don., has oc( asiofially been otfered in F.nglish com- 
i-ioice. It is of a browmer line, has the taste of ammoiiiacum, and 
gives a mm h ilarker tincture than tlie genuine drug; it is thus 
easily detected. The name “ sumbal " (a word of Arabic origin. 


signifying a spike or car) is applied to several fragrant mots in tlie 
E>ist. the princi])al being Nan/ostndiy.^ jatamanfu. D.C. (sec Si ikk- 
nard). West African sumbiil is the root of a sjiecies ot Cypaus. 

SUMER AND SUMERIAN. The Babylonian name Shtimcr 
wa.s used in the cuneiform inscriptions together with Akkad, 
viz. mat Shivneu u Akkadh " land of S. and A.,” to denote 
Babylonia in general (see Akkad). In the lunvSemilie ideo- 
graphic doenmeiits the equivalent for Shuiner is KPngi, which 
seems to be a combii^il ion of lun, “ land " 1- g/, “ reed.’’ 
/.r. “ land (»f neds,'’ an appropriate designation for lkib\d(inia, 
w'hieh is (\ssentially a distrii'C of reid)' marshes formed hv the 
Tigris and Euphrates. It was formerly thought that Shnmer 
was employed especially to denote the .south of Babylonia, 
while Akkad was used only of the north, hut this view* is no 
longer regarded as tenable. It is more j.)nji)able that the expres- 
sion Shuiner designated the whole of Ikibylonia in much the 
same inaniKT as did Akkad, and that Iho tw'o words “ Simmer 
and Akkad *' were iisi‘d together as a comprehensive term, 
'riial Shnmer actually did mean all Bahvlonia ap])ears evident 
from the hiblli al use of Shiiiar -- Sliunur to de^erilie the distric t 
which containcil the four chief Babvlunian cities, viz. Bahcl, 
J'Tech, Accad and ( alnch ((ien. x. 10), w hich, acc ording to the 
Old Testament aicounl,, constituted the luginnings of Nimrod's 
kingdenn. 'The identity of Shinar and Simmer is also demon- 
strated hy the Srptnagint rtndcring of Shinar in Laiah xi. 1 1 In' 
“ Babylonia. '' In short, there can be; no doubt that the hihlical 
name Shinar was jirael i< all\» equivalent to the fual SliK.Kt'ii u 
Akkiidl - noJi'Semitie ATv/g/ L>/'of the BaJiylonian inscriptions. 
Furthermore, the fact tluit the Syriac Svnar - Shinar wa^ 
later used to denc/le tint region about Bagdad (northern Baby- 
lonia) does not iu*cessarily prove that Shinar-Shtimer mcmiit 
only nortliern Bahykaiia. heeanse, when the term Sdi'ar was 
applied to the Jkigdad distric t the great southern Balnluuiau 
civilization had lung been forgotten and “ jfabvlonia ” rc-ally 
meant onh’ wTiat wc' now know' as nortliern B;il))Tonia. 

'Tiie ac'tual meaning of the word Shumcr is unc'ertain. Dr 
T'. G. 1 ’inc‘hes has pointed out ^ that Simmer may be a clialee.Tic: 
iorrn of an as yet iinc'stahlishc'd nem-Seinilic lorm, Shengca*, 
just as the* non Scauitic- word dinuuvf^ “god,'’ is equivalent to 
another fcjrrn, diny^ir. Others have seen in the ancient Baby- 
lonian plac e-name (ur-su an inv'e ision of Su-^ir -- Su 
whic h has also been idenlitic'd with Simmer. In this connexion 
lIomnuT's theoiy " should lie incait ionecl, that tiie word Simmer 
was a later palatalization of “ land of iingir ’’ Shi- 

subse’cjuently Sliin^i w’itli palatalized k -- .?// and elision 
of the final r. T'hc lorin iwf^ir (/wgi// ), Imw'ever, as a plaecmianie 
for Babylonia is nnc'ertain. All that can be .said at yireseiit about 
this difikmlt etymology is that in the non-Semitic Babylonian 
the Ti'iedial m rc prc'sented cpiilc^ evidently an indete rminate' nasal 
which could also be inclic'ated by the combination Hence 

we find Shuiner, jirobahly jirononuced Sht 4 uur, with a sound 
.similar to tliat*Iicard to-day in the Sc'oltish (kielic: word kwih, 
“ hand viz. a sort of nasalized w. This gave rise to the later 
inacc'urate forms: (heck, Seuaar \ Syriae, SV/i’ar ; and biblical 
Hebrew', Shinar - S/iiiif^nr, 

The so-called “ Suiiic*rian prohlc'in," which lias perplexcrcl 
Assyriologists for many yc*ars, nia>' he hrielly stated as lollows. 
In a great number of Jkiliy Ionian in.sca iptioiis an idiom has long 
ueen recxignized which is e.lcxiiTy not ordinary Semitic: in c ha racier. 
TTils non-Sernilic system, which is found, in many instances, 
on alU'rnate lines with a regular Semitic translation, in othc r 
rases in opposite c'olnmns to a Semitic rendering, and again 
without any Semitic eciuivalent at all, has been held by eiie 
school, founded and still vigorcjusly defended by the di^inguished 
French As.syriologisl, Jo.seph ilalevy, to he nothing more lh:in 
a priestly .system of c ryptography based, of course, on the tlic :i 
c urrent Semitk speex h. 'This c^ryptography, ac cording to some 
of the llal^vyans, was read aloud in Semitic*, but, according to 
other expositors, the syslc'in was read as an “ icicaqili'inic, ’ 
secret, and purely artific ial language'. 

The oppejsing .school (the Siimerisls) insists that these 


^ Hastinys’.s Did. Bible, iv. 50 j. 


liiil. i. .:Z4h. 
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non Semitic documents were evidently in an agglutinative 
language, naturally not uninflueiu*cd by Semitic elements, Imt 
none the less essentially non-Semitic in origin and fundamental 
character. Scholars of this opinion believe that this language, 
which has Ix'tm arbitrarily ( ailed “ Akkadian " in England and 
*■ Sumerian ’’ on th<* luiropean continent ami in America, was 
primitively the speecii of the pre-Stanitic inhabitants of the 
Euphratean region vho wore conquered by tlie invading Semites. 
'! iiese invaders, ac(X)rding to this latter view , adopted tlie religion 
and culture of the conquered Sumerians; and, consequently, 
liie Sumerian idiom at a comparative!)- early date began to 
be Used exclusively in the Semitic temples as the written vehicles 
of religious thought in much the same way as was the medieval 
Latin of the Roman ('hureh. 'The solution of this problem is 
of \ital importance in connexion with the early history of 
man’s development in the Eaby Ionian region. 

The study of the Sumerian vocabulary falls logically into three 
divisions. These are (i) the origin of the cuneiform signs, 
(2) the etymolog\^ of the phonetic values, and (.^) the elucidation 
of the man)' and vari(‘d primitive sign-meanings. 

Previous to Professor iM'iedru'h Delitzsch’s masterly work on 
the origin of the most ancient Babylonian system of waiting, ^ 
no one had correctly understood the facts regarding the be- 
ginnings of the cuneiform system, wLich is now' generally recog- 
nized as having been originally a pure pict\ire writing which 
later developed into a conventionalized ideographic and syllabic 
sign-list. In order to comprehend The mysteries of the Sumerian 
problem a tJiorough examination of the beginning (jf every one 
of these signs is, of course, imperative, hut it is equally necessary 
that ev(‘ry phonetic Sumerian value and w’ord-combinalion 
be also studied, both in connexi(;n with the equivalent signs and 
with other allied phonetic- values. This etymuhjgic'al study 
of Sumerian is attended -with incak-iilable diniculties, bc<^ause 
nearly all the Sumerian texts w'hieh wt possess are written in 
a:i idiom which is quite evidently under influeni'e of Semitic. 
W ith the exception of some veiy aru'ient texts, lh<; Sumerian 
literature, consisting largely of religious material such as hymns 
and incantations, shows a number of Semitic loanwords and 
grammatical Semitisrns, and in many cases, although not always, 
is (juite patently a translation of Semitic ideas by Semitic priests 
into the formal religious Sumerian language. Professor Paul 
Ifaiipt may be termed the father of Sumerian etvnadogx', as 
he was really the first to pkic’c this study on a .scientific basis 
in his Sumerian Family Laws and Akkadian and Sumerian 
Cuneiform Texts r It is significant that all phonetic and gram- 
matical work in Sumerian tends to confirm ni^arly (‘very one 
fd Ilaupt’s views. Profcts.sors ’P(‘ter J(‘nscn and Ziinmcrn have 
also done excellent work in the same field and, together wuth 
Haupt, have established the correct method of investigating 
the Sumerian vocables, which should be studied only in relation 
to tlie Sumerian literature. Sumerian w'ords should by no means 
be compared w'ith w'ords in the idioms of more're(*ent peoples, 
such as Turkish, in spite of many tempting resemhlanees.'^ 
Until further light has been throwm 011 the nature of Sumerian, 
this language should be regarded as standing (|uitc ahme, a 
prehistoric philological remnant, and its etymology .should be 
studied only with reference to the Sumerian iii.scriptions them- 
selves. On the other hand, grammatical and constructional 
examples may be cited from other more modern agglutinative 
idioms, in order to establish the truly linguistic character of 
the Sumerian peculiaritks and to disprove the Halcvyan 
Contentions that Sumerian is really not a language at all.** 

It is not surprising that HaRvy’s view as to the erj-plographic 
nature of Sumerian should have arisen. In fact, the first 
impression given by the bewildering labyrinth of the Sumerian 

‘ Die lintsU’hmie^ des a/testm Schriftsystems odcr der (JrspruHf; dcr 
Kcihchriftzeichen (Lcij)zi}^, 1H97). 

Die sumerischen ramilien^esetze (iS/c^). Dir akkadische Sf^rachr 
(I’t-rlin, 188 q. Akkadische und sumerisdie Keihehrifttexie (Leipzig. 
T.S81). See csp(.‘cially lii.s Siiiiieruiii grammar in this latter work, 
pp. Mv- 147 - 

' (^f. A. H. Sayt(j’s interesting article in l*hilological Society 
(1877 1878), pj). ‘ 

Prince, Materials for a Sumerian Lexicon, pp. 18, 21. 


w'ord-list is the conclusion that such a vocabulary could never 
have arisen in a regularly developed language. For example, 
any one studying Briinnow’s List •’ will find the same sign denol- 
ing pages of meanings, many of which havt^ apparently no con- 
nexion W'ith any other meaning belonging to the sign in quc.stion. 
A great multiplicity of meanings is also attiibutcd, appanmlh' 
quite arbitrarily, to th(! same sign, sound-value or word. In 
these instances, however, we can explain the dilliculty away 
by applying that great fundamental principle followed b)' the 
Semitic* priests and scribes who played with and on the Sumerian 
idiom, and in the course of many centuries turned W'hat w'as 
originally an agglutinative language into what has almost 
justified Halc^vy and his followers in calling Sumerian a crypto- 
graphy. This principle is that of popular etymology, i.c. of 
sound-association and idea-association which has brought 
together in the word-lists many apparently quite distinct 
meanings, probably primarily for purposes of mnemonic aid. 
The prc.sent writer in his Materials for a Sumerian Lexicon has 
mentioned this ruling p!u‘nomenon again and again. A very 
few examples, how'cver, will suffice here. Thus the w'ord 
— the sign RAxM ^ rdmu^ “ love ” (proper meaning) i.s 
associated with nundmu, to roar,” for phonetic reasons only. 
The word a the sign A — ” water ” (original meaning) can 
indicate anything w'liatever connected with the idea moisture. 
Thus, a - “ water, moistun*, weep, tears, inundate, irrigate,” &c. 
The word a can also mean “ shining, glistening,” an idea 
evid(aitly (l(‘velop(‘d from the shining rippling (jf water. Note that 
in 'furkish.^w ni(*ans both “ water ” and “ the lustrti of a jew'el,” 
while in JOnglish we speak of gems of llie first water." 'file 
combination a~md-tu, literally ” water enter ship,^’ means ahuhu, 
" deluge,” ordinarily, but in one pas.sage a-md lii is made the 
(i(|uival(‘nt of s/iabubu, “ flame,” a pure pun on abiibii, “ deluge.” 
Examples of this, the leading princif)le w'hich w'as follow'cd by 
the framers of the vSumerian system, might be cited almost 
ad infinitum. 

Facts of this (character taken by IhemscKes would perhaps 
1)0 sufiicient to convince most philologists that in Sumerian wc 
have an arbitrarily compounded cryptography just as llalev)' 
believes, but these facts canmA be? taken by themselves, as tli(^ 
evidences of the purely linguistic basis of Sumerian are .stronger 
than these apparc'nt proofs of its artificial (*hara('t('r. 

Briefly considered there are six most striking proofs tliat tlie 
Sumerian was based on a primitive agglutinative language, 
'fhese may be tabulated eoncisely as follows : — 

I. Sumerian presents a significant list of internal phonetic 
variations which would not have bia.'n possible in an arbitrarily 
invented language. Thus, taking the vowels alone; e - a hy 
the prifK'iplc of umlaul. Hence, we find the words ga and gc, 
a and e for the same idea respectively. The vowel / could 
becornci e as de — - (//, Consonantal variation is most 

('ominon. Thus, b - m, as barun ^ manin. Compare the 
modern Arabic pronunciation Maalhek for Baalbek. Perhaps 
the most interesting of these consonantal inten hanges is tliat 
(K^cnrring between n and the sibilants sh and z\ ner - sker\ 
na — ZLiy W'hich by S(.> me scholars has been declared to be pho- 
netically impossible, but its existence is w'ell established betwxen 
the modern Chinese eolhKiuial idioms. For example, Pekingese 
zken, Hakka nyin, Fuchuw' nbng, Ningpo zking and nying, 
Wonchow' zang and nang all ^ “ man.” This demonstrates 
beyond a doubt the possibility of a strongly palatalized ;/ 
l)c('oming a palatal sibilant or vice versa, bctw'cen w'hich 
utterances there is but a very slight tongue movement. 

The discussion of these phenomena brings us to another point 
which precludes the possibility of Sumerian having b^^'cn nuTcly 
an artificial sy.slem, and that is the undoubted existence in this 
language of at least two dialects, which have been named, 
following the insc'riptions, the Eme-ku, ‘‘ the noble or male 
spe(‘ch,” and the Emc-saf “ the w'omarPs language.” The 
existence and general phonetic character of the “ woman’s 
language ” were first pointed out by Professor Paul Ilaupt, 

K. E. Hrimnow, A Classified List of all Simple ar.d Compound 
Ideographs (1889). 
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who cited, for example, the following very common interdiii- 
ItM lie variations : Eme-ku g/> — Eme-sal nu ri, “ foot ; Emc-ku 
^ Tune-sal sher^ “ruler”; Eme-ku (/ 7 /grt = Erne-sal zeha, 
“ knee,” tS^c. Such phonetic and dialectic, changes, so different 
from any of the Semitic linguistic phenomena, are all the more 
valuable because they are set before us only by means of Semitic 
equivalents. Certainly no cryptography based ex('lusively on 
Semitic could exhibit this sort of interchange. 

It should be added here in passing that the geographical 
or tribal significance of these two Sumerian dialects has never 
been established. There can be no doubt that Eme-sal means 
“ woman’s language,” and it was perhaps thus designated 
because it was a softer idiom phonetically than the other dialect. 
In it were written most of the penitential hymns, which were 
possibly thought to require a more euphonious «diom than, for 
example, hymns of praise. It is doubtful whether the Eme-sal 
was ever really a woman's language similar in character to that 
of the Carib women of the Antilles, or that of the Eskimo women 
ol Greenland. It is much more likely tliat the two dialects were 
thus designated because of their respectively harsh and soft 
phonetics.* 

2. Sumerian has a system of vowel harmony strikingly like 
that seen in all modern agglutinative languages, and it has also 
vocalic dissimilation similar to that found in modern Einnish 
and Esthonian. Vocalic harmony is the internal bringing 
together of vo\nc1s of the same class fur the sake of greater 
euphony, while vt)calic dissimilation is the deliberate insertion 
of another class of vowels, in order to prevent the disagreeable 
monotony arising from too [)r()longe(l a vowel harmony. Thus, 
in Sumerian we find such forms as mimunmh-hi, “ he speaks 
not to him,” where the negative prefix mi and the verbal prefix 
mun arc in harmony, but in dissimilati(.)n to the infix nih, to 
him,” and to the root bi^ “ speak,” wdiicli are also in harmony. 

I oinparc also an-sud-danL “ like the heavens,” where the ending 
daiJi stands for a usual difu, being changed to a liard dam under 
the influence of the hard vowels in au-sud. 

Sumerian has only postpositions instead of prepositions, 
which otx'iir exclusively in Semitic. In this point also Sumerian 
is in accord with all other agglutinative idioms. Note Sumerian 
e-da^ “ in the house ” (t\ “ house,” da, “ in,” by dissimilation), 
and compare Turkisli ev, “ house,” de, “ in,” and evde, “ in the 
house.” 

4. The method of word formation in Sumerian is entirely non- 
St‘iiiiti(' in ('haractcr. For example, an irujeterminative vowtI, 
a, e, i or u, may be prefixed to any root to form an abstract; 
thus, from me, “.speak,” w'e get e-me, “speech”; from ra, 
“ to g(j,” wc get a-ra, “ the act of going,” &c. In connexion 
with tlie very complicated Sumerian verbal system - it will 
b(‘ sullicient to note here the practice of infixing the verbal 
object w’hich is, of course, absolutely alien to Semitic. This 
I)]icnomeriori apfiears also in Basque and in many North 
American languages. 

5, Sumerian is quite devoid of grammatii'al gender. Semitic, 
on the other hand, has grammatical gender as one of its basic 
principles. 

f>. Furthermore, in a real cryptography or secret language, 
of which English has several, we find only phenomena based 
on the language from w’liich the artificial idiom is derived. 
Thus, in the English “ Backslang,” w’hich is nothing more than 
ordinary English deliberately inverted, in the similar Arabic 
jargon used among si'hool children in Syria and in the Spanish 
thieves’ dialect, the principles of inversion and substitution 
play the chief part. Also* in the curious tinker’s “ Thary ” 
spoken still on the English roads and lanes, w'c find merely 
an often inaccurately inverted Irish Gaelic. But in none of 
these nor in any other artificial jargons can any grammatical 
development he found other than that of the language on which 
they are based. 

7. All this is to the point with regard to Sumerian, because 
Micse very principles of invorsion and .substitution have been 

1 J Vince, MaUvials for a Sumerian Lexicon, p. i.j. 

“ Ibid. pp. 20 ^^4. 


cited as being the basis of many of the Sumcrian.combinations, 
Deliberate in\'crsion certainly occurs in the Sumerian documents, 
and it is highly prtdiablo that this was a priestly mode of writing, 
but never of speaking; at any rat(‘, not when the language was 
in common use. It is not necessary to imagine, how^ever, that 
thc.se devices originated wdth the Scmitii' priesthood. It is 
f|uile con('ei^'able that the still earlier Sumerian priesthood 
invented the method of orthographic inversion, which after 
all is tlie ver\’ first device w'hich suggests itself to the primitive 
mind when end-avoiiriit^ to express itself in a manner out of the 
ordinary. For example, evident Sumerian inversions are CibiL 
“ tlie firvi god,” for ; ushar for Sein. sharrn, “ king,” 

It is, moreover, highly probable that Sumerian had primitively 
a system of voice-tones similar to that now' extant in Chinese. 
Thus, W'C find Sumerian ab, “dwelling,” “sea”; ab, “road,” 
and -ah, a grammatical suffix, wiiich words, with many others of 
a similar character, w'crc perhaps originally uttered with dillertiit 
voice-tones. In Sumerian, the number of conjectural vc'icc- 
tones never exceeds the possible number eight. 

It is also ( lear that Sumerian w as ai:liially read aloud, probably 
as a ritual language, until a very late period, because w’c have 
a number of pure Sumerian w'ords reproduced in Greek Iraus- 
litcration; for example, Delcphat — Dilbai, “ the Venus-star ”; 
lllifws = the god ILlii -- Bel; aidb =■ itu, “ month,” &c. 

In view' of the many evidences of the linguistic character of 
Sumerian as opposed to the oih‘ fact that the language Imd 
engrafted upon it a great number of evident Semitisms, the 
opinion of the present w'riter is that the Sumerian, as w'l^ luivc 
it, is fundamentally an agglutinative, almost polysyntlietie, 
language, upon whii li a more or less d(‘libcrately t‘onstructed 
poUpourri of Simiitic inventions w’as siiperimpo.sed in the courc 
of many centuries of accretion under Semitic influences. 'I'liis 
view stands as a connecting link hetwTen the extreme idea of 
the Halevyan school and tl.e extreme idea of the opposing 
Sumerist school. 

l.rrivKAToiuc. Kadau, Early Bahylontan History', T.enormant, 
Etudes (K cadiennes, ii. 3, p. 70; Kborlianlt Scliradcr, Keilmschriftt ti 
ti. das Altc Testament, ii. 118 Keilinsc hriften u. Gesihuhis- 

jorschung, pp. 200, 333; Weissb cli, Zur Lostmg dcr sumcrisiJien 
Erage; T. G. 1 ‘iiidies, “ of the Karly Jnhabitaiits (d 

Mesopotamia." in Jourv. Roy. Asiatic Soc. (1S1S4), pp. 301 sejep; 
“ Sumerian or Cryptoj^rapliy," ibid. (iQoo). ])]>. 75 .sqq., 343, 344, 
.53*. 55 ^’} article *’ Shiiiar " in Hastiiif^s’s But. Bible, iv. 303 305; 
iialevy. Journal asiatiquc (1^7 3rd sei ies, V'ol. iv. pj). 401 s<|cj.; 
Comptes rendus, 3rd series, vol. iv. p. 477; 31x1 series, vol. iv. pp. 12.S 
130; journal asiatique, yWi series, vol. viii. p]). 201 s(p).; Rccherches 
critiques sur I'vrigine de la livilisatwn babylonienne (Paris, 1^70); 
|. D. I’rincc, Journal of the Amernan Oriental Society, xxv. 40 
07; A went an Journal of Semitic Languages, xix. 203 
Materials for a Sumerian Lexicon, with grammalic introcluctioa 
(Leipzi}.j, 1903-1907). Compare also tlie material cited in the loot 
notes above, and note the corres]>ondencc lietween iirininow and 
iialevy in tie Revue siniitique (1900). (J. D. i»K.) 

SUMMANUS, according to some, an old Sabine or Etrusc an 
deity; the inyiie, howTver, is ],atin, formed by assimilation 
from suh-manus (cf. mane, Malula), signifying the god of the 
time “ before the morning.” His sphere of influence w'as the 
nocturnal heavens, thunderstorms at night being attributed 
to him, tho.se by day to Jupiter. Summanus had a temple at 
Rome near the Circus Maximus, dedicated at llie time of the 
invasion of Italy by Pyrrhus, king of Epirus (278), when a terra- 
cotta image of the god (or of Jupiter himself) on the pediment 
of the Capitoline temple was struck by lightning and hurled 
into the river Tiber. Here sacrifice was offered ever)' year to 
Summanus on the 20th of June, together with cakes called 
summanalia baked in the form of a wheel, supposed to he sym- 
holieal of the car of the god of the thunderbolt. In Plautus 
{Bacchides, iv. 8, 54) Summanus and the verb summanarc 
are used for the god of thieves and the act of stealing, with 
obvious reference to Summanus as a god of night, a time 
favourable to thieves and their business. The later explanatic n 
that Summanus is a contraction from Summus Manium (the 
greatest of the Manes), and that he is to be identified w ith Dis 
Pater, is now generally rejected. 

See Augujjtinc, De civitate dei, iv. 23; Ovid, Easti, vi. 729; Fcstii.s, 
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ProvoYSum fnl£'oY\ Cj. Wissowa, Ixcli^ion und Kitltns der Rdmvr 
(iyo-!); \V. \V. Irr, Hit' h'omun Prstivuls (rSgy). 

SUMMARY JURISDICTION. In tho widc.st sense tin’s phrase 
in EnL^lish law includt's the pnwor asserted b\' courts of record 
to deal brfi’i nuDiu with contf'mpls of (X)urt without the inliTveii- 
tion of a jury. Probably the power was orii^inally exiTcisablc 
only when the fact was nott)rious, /.c. done in ])resen('e of the 
court. Put it has loni^ been exen lsed as to extra ('urial (ontempts 
(see ('ONTEMUT OE ('oi'K’t). 'I’he term is also applied to the 
special powers yi\'en by statute or re.Ps l<.> the lliyli Court of 
Justice and to countv ('(jurts for derdinL: with ('crtain classes 
of causes or matters l\v methods more .simple and ex[)editious 
than the ordinary proceduri' of an aetion (see Summons). Jhit 
the phrase in modern times is applied almost exclusivelv to 
Certain forms of jiirisdictiou exen'ised b\' justices of the peace 
out of "eiieral or quarter .se.ssions, and without the assistance 
of a jury. 

Ever since the creation of the oHice i.>f jiisHcc oj the peace O/.?'-) 
the tendency of Eni;lish IcLtislatioti has b(‘en to enable them 
to deal with minor offenc(‘s without a jury. Legislation was 
necessarv because, as JPackstone savs, except in the case of 
contempts the common law is a stranyer to trial \vithout a jurv, 
and bciMuse c\'en when an offerK C is created bv statute the 
procedun* for lr\imr must be b\' iridi( ttnent ami trial l)efure 
a jury, iinh'ss by the statute creatini^ the offence or some other 
statute another mode of trial is pro\‘ided. In one n mark.djle 
instance power is j^iven by an act of 1725 (12 Geo. I. <•. 2i), s. 4) 
to judges of the superior (ourts summarily to senltmce to trans- 
portation (penal servitude) a solicitor practising after c'onvi('ii*)n 
of barratry, forgery or perjury (St(phen, /Lg. Crim.Law, 6th cd., 
TT4). In oth(T words all the summary jurisdiction of justicts of 
the })eace is the creation of statute. The history (T the gradual 
development of the summary jurisdiction of justices of th(^ peace 
is stated in Stephen’s [list. Crint. Tmw, vol. i. ch. 4. "I'hc residt 
of legislation is that summary jurisdidion has been ('onferred 
by statutes and by-laws as to innumeralsle petty offences of 
a criminal or quasi-criminal character of which in l<'rench 

law' would be described as coatrareniions), ranging through every 
letter «.)f the alphabet. 'Fhe most im{)ortant perhaps are those 
under the Army, (lame, ifighway, Ia('ensing, ^lerc'hant Slopping, 
E(jst Othee, Euhlic ff(*alth, Revenue and Vagrancy Aels. 

A c’ourt (jf summary jurisdiction is di'firied in the fnter- 
pretaiion A('t 1880 as “ any justice or juslic(*s of the peeax* or 
other magistrate, hv whatever name <*alled, to whom jurisdi<'tion 
is given by, or wlio is aiithorize(l to act under, the Summary 
I uri'.diction Ads, wlietiier in Ihigland, AN’ales or Ireland, and 
whether acting under the Summary ]urisdic:tion Acts or any 
of them or any other act or by virtue of his comm is ion or under 
the common law' ” (5;’ 53 Viet. c. 63, s. 13 [rrj). 'ITiis defim- 

tion does not apply to juuices of the peace sitting to hold a 
preliminary inquiry as to indictable offcnc'es, or in the disrbarg(! 
of their qiiasi-admiriistrative fundions as lieeniing authority. 
The e\[)re.s^ion “ Summary Jiirisdietiori Ads *’ means as to 
England and W'ales the Summary Jurisdidion Ads of 184S 
(i r tV 12 \’iel. 42) and (.42 43 Vid. e. 49) and any act 

amending tliese ac'ts or either of them. These ac'ls define the 
proeerlure to l)e follow'cd by justices in those cases in w'hich lh(*y 
are empowered by statute to hear and determine civil or criminal 
cases without the intervention of a jury or the forms of an 
action or indictment at law' or a suit in ecpiity. Be.sides these 
twa.) acts th(‘ jinjccdure as to the cxeirise of summary jurisdiction 
is also regulaleT by ads of 1S57 (20 tV 2r Vid. e. 1, c. 43), 1S84 
(47 tV 48 \ iet. <*. 43) and oSc/; (02 ik f>3 Vu i. c. 22), and by the 
Summary Jurisdic tion Process Act i>\Si (44 45 Vid. c*. 24). 

The act of 1848 repealed and consolidated the provisions 
of a large number of earlier acts. The act of 1857 provided a 
mode of appeal to the High Court by case slated as to. questions 
of law' raistal in summary proceedings. The ad of 1879 amended 
lh(; proccflure in many details w'ith the viewv of uniformity, and 
enlarged the powers of justic'es to deal summarily with rertain 
classes cjf offences ordinarily punishable on indictment. The 
act gives power to make rules regulating details oL procedure. 


The rules now in force were made in 1886, but have since been 
amended in certain details. The act of 1884 swept away special 
forms of procedure contained in a large number of statutes, 
and .Mibstituled the procedure of the Summary jurisdidion 
Ads. The act of 1899 added the obtaining of properly b\ lalse 
pretences to the list of indictable otTcnc'.es which I'ould .w//; inodo 
be summarily dealt with. 'Hie statutes above mi'niioncd form 
‘J kind of (‘Oflc as to procedure and to some extent also as to 
jurisdidion. 

As .'UrcaUv staled, to eii;il)le a justice to deul suiumarilv with an 
ollency wlietlier crealeil by statute or hydaw’, soim? statutory 
authority must be shown. A \ ery large number of petty otlriices 
(coiUra\ '-'utions) h.i\'C boon co'atod (r.i;. poaching, minor ioim.s t»t 
iheft, malicious damage and assault), and are aunnadly beiiu; 
created (i) b\ Ic'^islal ion, or (2) by the 1 a' laws of corporations made 
under statutory, authority, or (4) by departnu'uts ol state acting 
under sucli anthtuily. The two laltor classes diller Iroin the lirst 
in the neci-ssitv of proving by evid(‘nce the existence of the l*y-law 
<*r statutorv rulf, and it need he that it is Ultra viyrs. 

In the case of oilences which are jirimarih' ni.ule punisJiable only 
oil summ«irv conviction, the accused, il the maximum ])unis]uuent 
IS imprisonment for over three months, can elect to be tried l)v .1 
j urv (act of tS7»). s. 17). 

In the case nl oIUmui's whicli .are primal ilv punishable only on 
indictment, power to convict siimm.'iily is given in tin? Jollowing 

CiLses : - 

r. All indictiible oltenci's (exci'pt liomicide) committed by childivn 
o\-er seven and niuler tvva lve, if the court tliiuksit expedient and the 
Pvirent or gUtirdi.Mi does not ol)ject (tSji). s, jo). 

2. All indietal)le oilences {exce])t homii'ide) eoniinitU'd l)y voting 
persons of twelve and under sixteen, it the young jiersoii coii.scnts 
alti'r bciug told of his ridit to be trii‘d by a jniy (1^70, s, ii; 
i8gg, .s. 2). 

3. The indictable olTences sjx'ciried in scheif. i, col. 2 ot the act; 

of 1879 .ind III tlie art of if (.onimiited l»y adults, if llu'V consent 

to snintiLo y trial a.fUr lx.'iiif( told ot lluhr right to be tried bv a jury 
(i87<). s. 12). 

4. Th(? ijidictal)le offiMices specilied in SLlie<l. r, col. i of I’u* act 
of 1879 and the a< t of i8«)«), it co’ninitted bv an a<lult vvli<» pleads 
.guilty after due caution tha.t it he do(‘s so he will be suiumirily 
e'onvicteel (1879. s. 14). 

Avlults cannot be* summarily «le It with uiultr 4 or ) if the oileaice 

punish.ible by 1 iw with pen.il servitude' owing to pre'vious convic- 
tion or indictau'iit of tlie accused (1879, s. T.p. 

It will be? ob.sc'i'vcd that as to all fhe» indirtable ofleiie'es l.illine, 
under heads i to 4, tlie .summary juiisdiction depeaids (Mi the e onseni 
of the accuse.*d or a pers<m havinv authe.>rity ovi'r him a.ltcr lece'ivnu 
due iiilornLition as to tlu; light to go to a jurv', and that the piinish- 
me'iits on siinim irv ceinvictioii in sneh ease's an; not theJse which 
ce>nM be i!U])osed afti'i" conviction or indictnu'ut, but are liinite'fl .is 
lollovvs : — 

CaM; T. Inijuisonmynt for not more* than ojie month or hue’ not 
excee'ding p)-:. aiid (or) vvlii])]njig ol jiiale e hildreii (not luon' Ih.iii 
si*w strokes with a birch) ; se'iieling to an industrial school or re'forma- 
torv. 

(\i:se 2. Inipii^onnient w ith or without h.ird labour for not more 
til in three luonrlis or tine not excee*ding /lo and (or) whipping ol 
males (not more thin twelve; stn>ki:.s with a biii:h); sending lo an 
indu.slri.1l Si ho<>l nr n foi iiialoiv. 

('.'ise 4. I mpn '.eminent lor not more than llire'i' months with or 
vvitlie'Mit hard la])e>ur or line' not e-xe (.veling C^n. 

t'aM* p InijH'isemment witli eir vvitliont h.ird labour for nut over 
six iivjnths. 

riie-'se limitations ejf punishment have* liad a potesit elleet in 
inducing culprits to avehd the gre.iler risks iiivfilvf.'d in a jury trial. 

Whe-re- the: olleiice is indict. il dt* the* acciise^d is I'lenight bete_)re the 
justice;^ eitlwr em arrest vvithejut warrant or em warrant or snmiueuis 
under tho 1 iidieTalde; Olf('iu'e;s Art 1 S pS, and the summary jnri.s- 
dictieni proce_'elurc elfie's not u,p])ly till the lu'cessary eiplioii has bee'u 
taken. 

Whe're* the e)tTenre; is indictable emlv' at the' e-lection of the' accuse-el 
the summary jurisdictiem preice'dure applie.'s until 011 being inieinued 
oi hi.s ejplioii tlie' ae:e:usod ele'cts feir jury trial (act of 18711, s. 17). 

In the? easi' ed' an eilleiice punishable' on Miinmary conviction the 
proceelure- is emlinarilv as lolle^ws ; ^ 

Inloriiiatiori. usually or.d, is laiel l)e!ore erne* or more justice's ot 
thei jx'ae'ij allc'ging the commission of the otfoiicc. An inleirmation 
must ne)t state more.' than a single e)llence. but great latitude is 
given as te^ amending at the hearing any defects in the* moele- of 
stating an otte'iice'. Ujxm rt.'cci})t of the inlorniation tlie justice 
may is-;ue his summejns for the atteuielance e>f the accuse'd at a time 
anei place nauK-el to aiiswe'r the' charge. It is usual lo summon 
to a }xTty sessional ce^urt {i.t\ two justices or a sti])eniliary magisliate, 
or, in the city ol Lojielem, an alelerniaii). The summems is usually 
serv'od b}' a cejustable. If the aexiiscd eleie's lu^t attenel in obedience 
to the summems, after proe)f of .se^rvice the^ court mav either issue 
a warrant lor iiis arrest or may deal with Uie charge m his absence. 
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Occasionally a warrant is issued in place oi a sunuiions in thei first 
inslanco, in Nvliich cast* tlie infnrmation must bo laid in writiii^^ and 
bo vfiincd by oath, i'ho procoodin^s must bo beL;un, i.e. by layiiij^ 
the inlormation, not later than six months alter the commission 
ot the Olteiico, unless by some particular statute another period 
isnainol or unless the olienctJ is what is called a continuing olteiice. 

Pi ^1. n rtain niunlxT of summary cases llu' accused is arresteil 
nudrr statutory authority without api’ilication t<j a justice, r.^. 
in the cas<‘ ot ro'^ucs and vaj'.ibonds and certain classes of ollences 
eoniinittcd in the street in vie w ot a consbible or bv niidit. Whether 
the accused is brou,L;lit belore tlu‘ court on arnst with or without 
w.irrant or atti-nds in obedience to suinnions. the proeedure at tin- 
heariii . is the same. Tin* hearing is ordinarily l.ielore a ]>elty st's- 
siojiad court, i.e. befon* two or more jiistic t's siitini^" at their rei;ular 
])laee of lueelimc or some place temporarily apjxiinled as th<‘ sub- 
slitutiJ lor tiio rcL'ular court-house, or bi-loro a stijicndiarv' magis- 
trate. or in the city ot lamdon an aldeiiiian. sittins; at a ]>lace where 
he ma\' by law do alone what in •»ther pla.ces ni.iy lie done bv two 
jasfux', (iS7‘). s. 20; -•. m)- a sin;_-,l.‘ jur^ttn* sitt in 'alone 

in the (adinarv court-house ur two or more lustices sitlimj together 
at an cv-caMonal court-house ha\ e certaiii jurisdiction to hear and 
.nUnuine tl;'- c,i v. but cannot order a line ol more than 2t->s. or 
ini)>n-'onment lor riion' Ihr n tmiiteeii days (iS7g, s. 20 [7J). 'Plie 
lua-riM i: must in- in open cf)nrt. and ]>.irties may ajijH'ar by eonns<-l 
(^r iior. it both paitics a.])]) ar. the |ustices must liear ami 
tleteiiimi'* the ca.-»-. li the delejulint doe^- not apj)eai, the court 
Ilia'.’ hear and determiiK' in Ids aJ>s<‘Ju:e, or may issue a warrant 
and.idiourn tlie he.iriii-^ until his a])])rehensioii. Where th(‘ dehai- 
(lant is reini'seiited by solicitor or counsel Imt is not hiinst'll present 
it is iisu.ij. excejit in serums eases, to jiroctvd in his absejiee. II 
the deii-ndant is present tJie substance ol the inlorm<ition is stated 
to him and lu' is asked wliether lie is ‘piilty or not <»niltv. If he 
ple.i<ls einltv the court may proceed to con\’ic1ioii. If he do(‘s n(»l 
the cf>nit liears the ease, ami witnesst*s lor the prosecution and 
(lehnce are examined a.nd ('ross-examined. If the ronipla.inant 
does not appear, the justuais may dismiss the complaint or adjourn 
the lie.inm-j. 

II ne<.essary rebutting' evidence may be called. 'Plu' pioseciitor 
is not allow e<l to rejdy in th(‘ ras(' of the defendant. On the coni- 
jiletum of tlie evideiuH' the court proceeds to convict or accpiit. 
Where tin' is pt'o\ e<l but is Iritlmy tin' com I may, w’itJiout 

i)i-oi eediU'j to conviction, m;ike :ni onh'i* dismissing tlu‘ inlormation 
su’jject to payment ol da.mai’es lor injury or comjx'iisation tor loss 
up to fin or aiiv hi'^lier limit hxi'd by statute as to tin* ollence, a.nd 
lod Ol’ 'lis( haiipn’^ the accused conditionally on his yiviiii^ security 
!(»r -jood ix'liavionr and on jiaviny da ma'tes and costs (i<.)07 c. 17. s. ij. 
To thi.^oidf r jiroliationarv conditions may lie atla.(;hed (s. 2). Snbj(‘('t 
to lliis proxision the ]>LinishnH‘nl which may be ('iilorced dejiends 
as .'1 '.lein ral rule on tlie statute or by law' definin'^ the ottence, and 
com^ists 111 im])ris<»Mineiit and (or) line', (‘xcejit in cases wln-re a 
iniiiiinum line is stipulated lor by a treiity, c’vic., with a toreij:^n 
si Ue, in sea iislieiN' coii\ eiithins, 'riu' (ourt may mitiyate the 
line in th' lase <d a lust oJleiice, even in a revenue case, or may 
rediici tfi<‘ p<rjo<l of iinj)n->onment and impose it witlumt har»l 
lal'oar, or sul>slitul(.' a tine not CNeei'dinj^ /25) litm im|)nsonmenl. A 
s<-;ile 1-, prescrilx'd tor iin])risonn’ieiil on iauhire to pay moiH'y. 
line' , or eosts. a,d j lulissl to be jiaid on a coiix iction. or in <letaidt 
ol .1 saiiieient distress to satisfy llu? sum adjmlyed (iHytj. s. 5). 
liiste.'fl ol sending the delendaiit to prison lor not paviny fine and 
(.ost-, the - ourt may din'ct its lex y by distress warrant, or max 
ticcept pu '.n'-ul bx' instalments. In the case ol distress the xxe.arimj; 
apparel ,ind beddim; of the <lefeiidaiit and his lamily, and to the 
valiK- ol 7-, tlie tools and imjileim'nts rif his trade, may not b«* hikeii 
(act ol 1.S71), s. 21). It the defendant after .LtoinL; to prison can ]>av 
]>att of ihc money his imprisonment is reduced piaiprnt lon.dlx' 
(iVisrin A< t i.S()S, s. g). The imprisonment is xvitlioiit hard L'll.Knir 
unless hard labour is specially authorized by the act on xxhich tin* 
•-onvielion is ionnded. The m iximiiin lerin of iinpiisoiinient 
without tlie option of a fine is in most cases six months, but dejn'iid . 
on the partiinlar statute. Imprisonment under order of a court 
ot siinvaiarv pirisdic.tion is in tlie common uaol (5 Hen. IV. c. 10). 
i.r. in .1 loeal jxrison deelari'd bx' tlie home secretary to Ix' the common 
yaol t(M tile eoiintx'. iVt'., tor xvhicli the court acts. The place ol 
imjirisonment duriny rc'maiids or in the case ot youthliil ollciuJiTs 
niav in ( ('rt.un cases lie elsexvhcre than in a prison. 

riie cuiirt his ])oxver to order costs to lx* jraid by the prosecntoi 
or the defi'iidant. W'lu're tlu' order is ma<Ie on a conx’iction it 
is en !orc,'a])le by imprisonnH’mt in di’faull of paviiK'iit nrsullicient 

di.s tress. 

The evtent of the local jurisdiction of justices <*Nercisin.y summarx' 
jnri.sdictioji is defim'd by s. ,p) ot the' acl of 1870 xvith reference to 
oifences comniitt(‘fl on th(’ boundaries of two jurisdictions or duriii.e' 
joiirneys or on the sea or rivers or in liarliours. 

Prorc'sdiTiys uluh'r tlu' Hastardy Acts ire ri'eulated by s])eci,:l 
le.itislation. but as to proof of serx'icc ami the eidorceinent of onlers 
and appeals an' assimilated to convictions under the Summary 
Jurisdiction Acts. The same ,rnle applies (except as to appeals) 
to onh'is made iimh'r the Summary Jurisdiction (Married Women) 
Act liSgs. as amencled by the Licensing Act igo2. 


A warrant ol arrest is executed by the constable or person tit 
xvhom it is directed within the hnal jurisdiction *ot the issuing 
court; or a fn'sh pursuit within seven miles of its Ixiundarics, xxilli- 
out endorsement, in the rest ot Eindand and Wales, and in Scotland, 
the Chaiint'l Islamls and Isk' of Man alter endorsement l>y a com 
petciit imigistrate ot the ))laci-‘ whi'ie the accused is, and in Ireland 
by a justice ol the peace or an insjieclor of const ibularv. An Lnglish 
summons to a dctciidant or witnes.s, cxcejit m respect of civil 
debts, is served in Scotlaml after endorsement bv a competent 
magistrate there (Snnimaiy Jurisdiction Process Act 18S1, 44 ami 
45 Vicl. c. 2^). Tilt? attentlaiice ol a witness xvho is in prison 
is obtained by xvril ol lig^beas c«ir])us or bx' a secret. ny of state's 
order under tin? Prison Acl iSgS. It a witness xvill not attend on 
summons lie can be bnnudit ft) the court bv xvarnLiit. and if lie 
xvill not answer <|uestioiis laxvjully put to iiiin may lie sent to prison 
for seven «l.iys or until he sooner consents to answer. 

i'luil J uyisdiL'iion.-’ In casi s xxhere justices hax e a summary 
civil jurisdictifui, e.ff. as to certain cix il ilcbts ictoxerable sumrnaiily, 
or to make oider.s to do or to abstain Inmi doing certain .ids. c.e. 
xvith rt'terencc to nuisances and buiMing, the proce<lnre djllers in 
certain details from that in criminal casi s. 

1. Tlie summons is issued on a coinjd liiit wliich need not be in 
writintf nor on oath, and not on an information, and xvarraiits of 
arrest cannot be issued. 

2. 'Phe rules as to thi‘ evidence of the ileh'iidaiit and liis or her 
.spouse are the same as in cix il actions. 

p The court's decision is by older and not by ('onviction. 

4. 'Phe order it for payment of a civil di bt or costs in connexion 
therewith is ('ntorceabk* liy distress and sak' ol tlie detendant’s 
ellects or bx" imprisonment, but only on jiroof that the delendant 
has hail since the order means ot ji.iyin.i; and Ins rehised c>r neglected 

to pay (1879, s. ;^S). 

i ’roceedin.gs for the enlorcenieiit oi local raU^ are not alln. ted 
by the Summary Jurisdii t ion*v\cts except as to the poxxer of sub- 
mitting to the lligh Court que stions oi laxv arisin.g on a iinimons to 
eillorce rates {re Allen. iSg.p 2 Q.P., 0- l). Pke iuncti»)ns ot justices 
as to such rates are sometimes but not (piite acciiraU'ly described 
as ministerial, tor their powers ol impiiiy though limited are judicial 
and of a quasi criminal character. 

Apprdl. 'Plu' onlers and convictions of a court of summarx^ 
jiirisdiclion art' in many cases ajqx akdile to einai ter se.ssions. Tlu* 
right to appeal, is always dej)endeni on tlv' specilic ju’ovi.sions of a 
statute. The Summary Jurisdie tion .\( t 1.S70 gives a general poxxe'r 
of appeal against an adjudi* ation on conviction (but not on ph'a 
ol .guiltv) to imjirisonnunt withoul tin? option ot a line, whctiicr 
as pnnisbmcnt lor an olleiice or lor tailnre to do or abstauiing frcmi 
(kiing any acl. ol hi'r than comjiliame xsitli an order to pay money 
or liiid s('< uritv or ente r into n-cognizaiues or to Imd smelies 
(i87<), s. i«>). Phe jirore'dnn* on the ajijK'.ils is n'.igilateel and niadt* 
uniform by the acts ot iS7(j, .ss. ^t. -)2; and iSS |. Tliese? jirovisions 
an* siqqilementarx^ ol the particular jirovisions ol many statutes 
authorizing an aiipe’al. 

The decisions ol courts ol summary jurisdiction on ]v»inls oi 
h»w' a.re geiicndlx' rcvic'xvcil Iw a case' si.ite<i lor the ojiiinem eif the 
High Cmirt nneh-r the' acts oi 1H57 ainl iS7(). but are' ex'casionally 
e'e>rrcctc'd by the* common laxx reme'dus ol wdudintius, jirohibiliem 
or ( er//er( 07 . Tlu* a])plication ol thel.i,st named n'me*«lx' is restnete'd 
bv manx' ‘■;t.itute'S. 'Phe* court f)f appeal has jurisdiction to tex iew 
jmlgmcnts ainl onU'rs of the' Hi’?!! ('ourt dc.din.g xvith ajijx'.ds. cVc.. 
trom the eheisions ol justice's in the (.xercisc of their e ixil juris- 
diction; but not when the* subje.ct-matter is a eriminal cause or 
matter. 

Ill ])rocc*e.*dm.gs betxve’eii husband anel xvile lor separation orders 
tlu*re is a special lorni eif ajqx'al on lacts as xxell as law to the- jireibalc. 
elix’ore'e and ..fimin lly dix’isif)n ol the* Hieli ('ourt (^uTuiiiarv 
yiirisdiction {Marrie*il Women] .\ct 1805; licensing Act 1902, 

.s). 

ScoTi.AND. Ctril , — In the* ('onrt of Se“-.sion there are* certain 
feirms of sunrniary c ivil })rocc?e'lin.gs liy petit iejn, c.g. xvith reference 
to i-ntails, custody f»f i hildren, gn:',i<h.ins and laedois ol minors and 
lunatics, which are' ;q)]thcedions tor exercise' of the' iiohilc offuium e^r 
extraordinary jurisdiction o| tin- couit {^cc Mae.kay, C'outt c/ St s: ion 
Prat tici, li. Ail)- Summary jmisdiclioii is give 11 to justices 

ot tfu' ])eacc ns b) tlu' rceox ery ot small <h bts. 

Cnwnial and QaaAanniinal. -'Plu'oiily m t re'lating to '-iimmary 
jiirisdiclion ]:>n)C('<bire‘ common to Jhiglniid nnd .Srottnid is the' 
Siimmnrv |uris<iietie»n Pjoccss Act iS.Si. Sumn^iix' juri'-diction 
inScotl.nid depends chiefly iqioii the Sumrnarv junsrhetion (Se ot- 
laiiel) Ae'.ts i.S(*4 and 1881. Tlie acts follow, to some extent, the line s 
of l*'iighsh Jegisl.'ition. but tlu* she riff .nul liisdeputu s and siib.stitiitfs 
lire* iiiclueh'.l in the definition of the court, as mr stijM'ndiary iiiagis- 
lr;ih‘s (1897, c. 4S). 'Plu' aids ,nlso apply lo ])rocee'elings belore* 
buigh courts, or burgh m.agistrates, and to justice's of the jxace 
wher«* Ihev hax'c by othc'r statute s poxxc’r to try (dte*ne:('S or e-nforee* 
penalties. All pro<'e*e‘iliugs for sumiii.'ry eonx ie tioii eir lor rcroxcry 
e^f a jx'nu.lty must be* by xvay of coni])lainl aivording te> one e)f tlie* 
forms in the' scheeluh' tc) the* leet of i<S()|. 'I'lir English summons and 
xvarrant are rej>ri‘seiited in Sccdl.and by the xvarraiit of citation anel 
the warrant ol apprehenskm. Where no puni.slnnent is hxed for a 
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Ftatiitory oil once, the court cannot scnttuice to more than a fine ol 
/5 or sixty clays' iinprisonincmt, in achlitioii to ordering caution to 
keep the peace. 1 he act ol ihSi adopts certain ot the provisions 
ol till* Knglish act ot 1H79 as to mitigation ol lines, terms of imprison- 
ment, iVc., and alM) gi\es a discretion as to punishment to a sherilt 
trying by jury m cases where ])rosecution might have been 
by com])iaint under the acts. By the Vouthlul Ollenders Act 1901, 
Scottish courts of summary jurisdiction have accjuired the same 
iurisdiction as to ol1('uc<‘s by cliildren ;is was conferred on Irnglish 
justices ill 1870. .\])iK‘als Irom courts of summary jurisdiction 
are now inainlv n'gulated by the act of 1875 ( ^8 and 39 Viet. c. (>2), 
and })roct‘ed on case stated b^’ the mleri('»r judge'. A bill was sub- 
mitted to parliament in i9‘>7 for consolidating t'uid amending the 
Scottish summary ] procedure. 

Irel.xm). —In Ireland the High Court has the same^ summary 
])t)\vers in oases ot oonlem}it, and the ttain " court of summary 
1 urisdiotion " has the same' meaning as in iCugland {Interj)retation 
\ct 1889, s. [!*])• ^^nbje?ot to the ilehnition ot the' Sumniar\’ 
Jurisdiction (Ireland) Acts, which e.re, as n gards the Dublin irietro- 
poliL'in ])olice district, the' acts re'gulating tlie powens aiul elutie's 
ell justices ol the' jieace or of the ])()lic.o of tlia.t district, anel asre'spt^cts 
any otlu-r part ot Ireland the Pe tty Sessiems (Inland) Act 1851 
(i.| and I/) Viet. 0. 93) and any act amending tlie same. Tliei acts 
are' mote exte'usive in the ir iiurvie'w than the Jhiglish acts, as they 
te>rm in a gre'at degree a oo<le eif sulistautive l.iu as well as t)f ])ro- 
ce'dure. By an act ol the same' juiiseliction was given as tej 

oiienoe*s by childi e*n as by tile act e>f 1879 in Pngland. Stipendiary 
eir re'sideiit magistrates may be appoint(‘<l in tlie ]>lace- t>l unp;i.i<l 
justice's unde*r an act ol 1830 (o cS: 7 W’. IV. c. 13). Tlie* e‘xcf‘]>tionaI 
j)ohtie:al circuriistauce'S ol Irelaiiel have Ic'd to the conterring at 
diilereiit tunes on courts ol suiumaiy jurisdictiem of an authority, 
gt'iierally t(‘m])orarv, greater tliau that which tliey can exercise 
111 Great Biitain. K<*cent instance's art' the Pe;i.ce Prest'ivatioii 
Act i8.Sr, and the Prevention ol Cr,'int's Act 1882, beith expire'd, 
and the Criminal Law aiul Procedure' (Ireland) Ae.t 1887. 

Bkitish De.iMiNioNS m-.YOND THE Se\s. The legislation of 
Britisli jiosse'ssions as to summary juriseliction follows the' lines ot 
Knglish legislation, but, nn«l especially in crown colemie's, llu'rt' 
is a <lis])osilion to dispense' with the jury more than uneliT l^nghsh 
jifocedure, and in most colonie's sU]>eneiiarv magistrates are' more 
freely e'mjdoye'd than uiij^iid justice's ot the j)e'ae;.ei (see P>iitish 
Guiana, (.)iel. \o. 10 eit 1893). Many of the exdonial criminal 
coeh's include! a iiumbe'r ot olfeiice'S punishable ein su'ininary coiivic- | 
tiem. The' procedure! closely ie)ll(.)ws linglisli models, but has in | 
many cases been consolidated and simplilieel (c.g. Vie.toria, Justice's j 
Aet "T89o, No. 1105; British Ciiuaua, Ord. Xo. 12 of 1893). In j 
many colonies stipe-udiarie'S ami justices ot the peace e-xe-rcise euvil j 
jurisdiction as te) matters ele?alt with in Kngland by the cemnty 
court (t’.g. British (biiana, Orel. Xo. ii of 1893). 

CInifed Sjates.- liy art. iii. s. 2 of the constitution, the trial 
e>f all crimt!s, excejit in ca.ses of iiipie'ae'liment, is to lx* by jury. By 
art. \ . of the' amendme nts no person can be lield to aiiswe'r lor a 
ca])ital or otlieruise iiitainous crime' unless on a preseiitme'nt or 
indic.tmeiit of a giaiul jury. Considerable cliange's have bee'n made 
bv state! legislation in the dire.'clion ol enlarging tlie powe'is ot e:onrts 
of summary jurisdiction. 

Kuroi'Ean Countries. — On the continent ot Eureijie! trial eit 
criminal erases by a beiiioh oi jiielge-s without a jnry is the' original 
auil normal nn/thod, ami coiitinue'S exce])t in those case's as to 
which liiieleir the pe;nal anel j)re.)Ce'diirc ce)d(!s jury trial is maele 
ne'cev,i»ary. In Prance the place of courts ot summary jurisdie.tioii 
is tilled by trihiinaux iorrcctinut Is. (W. F. C'.) 

SUMMIT, a city of Uniejn county, New Jersey, U.S.A., in 
the north-east of the state, about 21 m. W. of New' York City. 
Pop. (le^oo), 5302, of whom 1397 were foreign-beirn ; (1905, state 
ee'n.sus), 6S45. it is served by the Morris X: Essex and the 
Passaie' X: JXdaware divisieins of Delaware, J^e.kawanna cV 
\V(‘stern railroad, and by the Rahway Valley railroad extending 
lei Roselle, t) m. distant. Suininit is piuluresciuely situated on 
the crest of a ridge called Second Mountain^ with a mean eleva- 
tion of 450 ft. It is a residential suburb of New York, and 
attracts a number of summer residents. Among its institu- 
tions area public library (1874), a home for blind children, 
the Overlook kospital, and the Kent PUue school (1894) for 
girls. On Iloliart Hill there is a monument marking the 
site of a beacon light and a signal gun used during the War 
of Independence. Summit was incorporated as a township in 
1869 from parts of the townships at .Springfield and New 
Providence, and was chartered as a city in 1899. 

SUMMONS (Pr. semonce, from semonner or semondre, Lat. 
suinmoHcrc, summouitio), in English law, (1) a command by a 
superior iuilhority to attend at a given time or place or to do 
.some pulilii' duty; (2) a document containing such command, 
and not infrecjuently also expre.ssing the consequences entailed 


by neglect to obey. The oral summons or citation seems to 
have preceded the written .summons in England, just as in 
Roman law in jus vocatio existed for centuries before the libellus 
convention is. The antiquity and importance of the summons 
as a legal form in England is shown by the presence of the 
“ .sompnour,’^ or siimmoner of the ecclesiastical court, as one 
of the characters in the Canterbury Tales, and in The History 
of Sir John Oldnrstle, where the sn inner is made to cat a citation 
is.sued from the bishop of Rochester’s court. The term is used 
with reference to a demand for the altendcince of a person in 
the high (‘ourt of parliann^nt. As regards English courts ot 
justice it is equivalent to what in the civil and canon law and 
Scots law', and in English courts deriving their procedure 

m\ those .sources, is known as “ citation.” That term is still 
preservt'd in English ecclesiastical c:ourts and in matrimonial 
causes. 

It is an isseritial principle of justice that a court should not 
adjudicate upon any question without giN’ing the parti('.s to 
be affected or bound by the adjudication the opportunity of 
being heard and of bringing their witnesses before the court. 
'rh(* most usual term in luiglish law' for tlie proei'ss l>y whii'h 
attendance is commanded or ri'fjuired is the “ 'Summons.” 

( /<’// Pnucfitoi^'s. In the Iliak Guni'l ol Justiee, civil actions 
nre begun by obtaining from the olticta's ot the court a Uocuinent 
kiiow'n as a " writ ol siiniinons." In this (lociiiiienl are st.i.t(''l 
the n. lines of the jiaitii's and the nature ol thi* idaini made (wliicii 
in tlu! case oi liijnidated sums ol nioiu'y must be ])ri'cise ami parti 
cuLu). it i.sseal(!d and issued to tlu* party suing it out, and .si'rve<l 
on tile o])po.sing party, not by an ollicer of tlu* couit but by an agent 
ot tlie ]dainlili. Tlie tt'iior ot th(* writ is to ri'cpiire tlie di teiidanl 
to appear and answer tlu* claim, and to indicate the conbt'tiiiencc , 
ot n<»n-a])iR'arance, vi/.. a«l judication in (h'fault. 

Many ])roc<'edings in tlu! fligh Court and some in tlie county 
court are initiated by Jorms of summons diiierent Iroin liu! t\iit 
of .summons. Of tlmse issued in tlie High Court tliiee clii-si's merit 
intMiiion : - 

1. For dett'rmining inti'i locutory matters of ]>rac.tice and jiro- 
cediire arising in “ a p(*nding cause or matter.’' d'liesi' fm* now 
limitc'd as far as possible to a gi'iicral summons lor directions, intro- 
duced in 1883 so as to discourage liT'cpient and exjiensivi* ap])li(.xi- 
lions to the masters or judges of the High Com I on (piestioils ol 
detail. Tlu'sc! summonses art! sealed and issued on ap]di(':ilioii at 
the offices oi the High Court. The matters raised are dealt with by 
a master or judge in chamlx'.rs suininarilv. In matters of ])ractice 
and ])roe,t‘diire there is no ajipeal from a judge .\t I'.hambc'is witliont 
leave Irom him or irrim the court ol appeal. 

2. For determining certain classi's ot questions witli more 
despatch and less cost tlian is entailed by action or petition. 'Dus 
kind ol summons is Ifiiown as an “ originating summons," because 
under it pimeefliiigs may be originated without writ for certain 
kinds ol leliel specilieii m the rules (E. .S. C., ( ). 33, r. 3), Tin; 
originating summons may be used in all divisions ol the Higli Court, 
but is cliirlly em]ilove<l in the chanct'ry di\ i■^ioIl, where it to a great 
extent siqx'rsi'des actions for tlu* administration of trusts or nf the 
I'states of tleceased ])i'rsons;^ anel for the foreclosure ot mortgages 
a similar but not iilentical ])rocedure was crc'ated by tlie Vendor 
and Fiirehaser Act 187.1, and the C'oiiveyaiicing A( t 1881, with 
reference to questions of title, iVc., to re.'il jiropertv. In the king’s 
b(*nch and ])robate divisions the originating summons is list'd ior 
fletermining summarily questions as to jiroperty between husband 
and wile, or tlie right to custody of children, and many other matters 
(O. 31, IT. 4 B 4 F). 'I'he proce'cdings on an originating summons 
are contUicted summarily at chambers without pleatliiigs, and the 
evidence is usually w'lillen. In the chancery division when* the 
tjnestions raist'd are im])ortant the summons is adjourned into 
conit. All ajipeal lies to the court of ap])eal from decisions on 
originating summonses. 

The forms ot summonses and the proceelure tlu'icon in civil cases 
in the Higli Court are regiilab'd by the Rules of the Supreme Court 
1883 to 1907. 

3. Certain ]>roct!edings on the crown .side of tlu* king's bench 
division are begun by summons, c.g. applications lor bail; and in 
vacation w'rits of habeas corpus, ynayuianuis, jirohibition and ccytiuyari 
arc asked lor by summons as the full court is not in sc'ssion. (Sec! 
Crown Ollice Rules, 1900.) 

In the county courts an action is bt'gun by plaint and suiiinions. 
Pwo kinds of summons are in use — tin* ordinary summons used for 
tivery lorm of cfiunty court action, and tht! default summons, which is 
an optional rem(!dy of the ]>laintilT in actions lor debts or liquidated 
demands exce-eding ^3, and in all actions for the price or hire of goods 

' A similar practice exist(!tl before *883 iindc'i* the powa'is given by 
13 cS: 10 Viet. c. 8(), but w'as v(*ry limited in its uiH'ratiou, as it aj.'plied 
simply to the personal estate of a deceased person. 
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soM or lot to the defendant to be used in the way of his callinj». It 
nuiy also issue by leave of the ju(li^{^ or ie;^istrar in other cases, with 
llie sin^'le excei)lion that no leave can be given in cUiiins under 
wherti the claim is not for the ])rice or hire of goods sold or let as 
above, if the allnlavit ot debt discloses that the ilefendant is a servant 
or person engaged in mannal labour. 'I'he advantage of a default 
summons is that judgment is entered lor the ])laintift without hearing 
iinl<*ss the defendant gives notice of delenc(* within a limited time, j 
'a (hdanlt summons must as a rule b(‘ starved }>ersonally on th 
defendant; an ordinary summons lUM'd not be serv(‘d personally, 
l)ut may in must cases be deliveretl to a person at the (hdendant's 
house or i>lace of business. A summuiis is also issueil to a witness 
in the county c(mrt. Forms of summons are given in th(‘ County 
('ourt Rules IQ03. These include certain special forms used in 
iolmiralty and inter])leadc‘r actions and in jnoCeedings under the 
Friendly So(.i(‘ti(‘s Acts and the MaiTi(id Women's Property Arts. 
SumiiRmses issued trom county courts aie usually served by a 
l)aililt of the court ami not by the ])arty suing tliei^i out. 

Justices ol the ]^cace ha\'e ])ower to issue summ()ns(‘s to persons 
accns(i(l of indictaldf^ offences, or of othmees summarily punishable, 
lor their attendance, for preliminary iiu|iiirv or summary trial 
according to tlie nature of the charg(‘, and also to pt'isons against 
wlioni a comjilainl of a civil nature within the justices’ jurisdiction 
is made. On failure to attend on summons, attendance may be 
enforced by warrant; and in the ca.se of indictable ofitmees this is 
the cuurs(‘ always adopted. I'lie {(U'lns in use lor indictable olleiices 
are schediih'd to the Indictable Ollences Act i8.|8, and those Itir 
other pur]:»oses to the Suminary JurisdiLtion Rules iSSO (see 
Summary Jurisdiction). Th(‘ attendance of witm's.ses bcfor<- 
justices of the ])eace may be recpjinul by witness summons, fmfon.ed 
in the ev(‘nt of disul.u'dience by arrest under warrant (set* Witness). 

'L'lie attmulauou of jurors in e.ivil or enmiu d triads is rtTpiircd by 
jury summons .sent by registered ])ost, 

111 courts for the trial of indiclable offences the atlendanci' of 
the accusetl ami of the witriessi's is not secured by summons. Both 
ouliiiarily attend in obedience to nsxignizances ent(‘re<l into btdore 
ju'dict'S tor their attendance. In tin; absence ot rec()gni/ances tin 
attrmlauce ot the accused is eiiiorced liy beiicJi warrant oi tlu‘ 
(luirt ol tri.1.1, or by jii.stices’ warrant, and that of the w it nesses by 
writ of siil>por}}!.i issued from the cnnvn ollice of the High Court, 
i )isol)(*dience to the w rit is punisln'd as eontem])t of c«Mirt. 

Siiotland. Summons is a tiain coiilmed in strictness to the 
liegiiming of an action in the Court of Session. 'I'he summons is a 
writ in tlie sovereign’s name, signc'd by a writ(‘r to tiie sigm-t, citing 
the delender I0 appe.ir and answer the elaim. 'l'lie “ will of the 
summons" is the c<melusion ol a writ containing the will of the 
s()V(‘rei,gn or judge, charging the e.\(“ciitiv(' oliicer to cite th(! party 
wlio.se attendance is reipiirc-d. It is regulated by sevtTal acts, c.g. 
'I'he Debtors (Siotl.ind) Act 18^8 (i tSc 2 Viet. c. J14) and the 
Poiirt of Session (Scotland) Act 1808 (^i iV 42 Viet. c. n*o). A 
pi n ileged summons is one where the induriiir. ar(‘ shortened to .six 
days against delc.Midc'rs within Scotland (Court ot St's.sion [Scot lam! | 

t 1S25. s. 5 Delects in the summons are cured by amendment 
Ol I)y ;i sujiplementaiy .suiniiiuiis. 'I'Jie snmiii(»ns goes more into <letail 
til. Ill the Fngli.sh writ of snmrnons, though it ^10 long<T state's, as it 
• nu'e did, the grounds of action, jioav stated in the condescendence | 
ml pursuer’s pleas in law amu'xi'd to the summons. The iorm ol 
till' .summons is regulated by the ('oin t <d Se-..sioii (Sctdland) Act 
1850, s. i and schedule A. Alter the at tioii has been set on foot by 
summons, the atti'mlance of the ]iarties and witnesses is obtained by 
citation. The Citation Amendment Acts 1871 and 1882 .give 
inlditional facilities lor the execution ot citations in civil cases by 
me.Liis t»f registered letters, instead of by the old process known as 
“ 1 ()( k liolc citation." In the act of 1871 the term "summons" 
is nsfd to denote part of Hu* ])roe<'s.s of inferior ci\ il courts. 

In the sheriff court an action is now' begun by writ (Slu'riff Courts 
[Scotland] Act icjoy), and not as formerly by petition or summons. 

In criminal cases the suniiiioiis ol tlie aicirsed, or ol witnes.ses, is 
by w'arrant of citation, and of jurors by citation sent by registered 
]K)st (1S68, c. 95. s. 10). 

Ireland. In Ireland summonses are used substantially for the 
same piirj)Oses and in the .same manner as in England, but gcnerallv 
speaking under statutes and rules applying only to the Irish courts. 

(W. h\ C.) 

SUMMUM BONUM (T.at. fur “ highest good ' in ethii’.s, the 
ideal of human attainment. The significani e of the t('rm depends 
upon the charai'ter of the efhiral system in which it occurs. It 
may lie viewed as a perfect moral state : as plca.sure or happine.ss 
(se(‘ Hedonism; Eudaemonis.m) ; as physical perfection; as 
wealth, and .so forth. Jf, however, we abandon intuitional 
ethics, it is reasonalde to argue that the term summum bonum 
ceases to have any real significance inasmuch as actions are 
not intrinsically good or bad, while the complete sceptic .strives 
after no systematic ideal. 

SUMNER, CHARLES (1811-1874), American statesman, was 
born in Boston, Massachusetts, on the 6th of January 1811. 


He graduated in 1830 at Harvard follege, and in ii8A4 graduated 
at the Harvard l.aw School. Here, in closest intimacy with 
Joseph Story, he became an enthusiast in the study of juris- 
prudence : at the age of twenty-three ho was admitted to the 
l3ar, and was contributing to the American JurtA. and editing 
law texts and Story’s court decisions. What he saw of (bngn'ss 
during a month’s visit to Washington in 1834 filkd him with 
loathing for politics as a career, and he returned to P.ostoFi 
resolved to devote himself to the praetice of law. The three 
years (1837-1840) spenf in Europe were years of fruitful study 
and experience, lie secured a ready command of ITench, 
German and Italian, eipialled by no American then in public 
life. He formed the acquaintance of many of the leading 
statesmen and publicists, and secured a deep insight into 
continental systems of government and of juri.sprudeiK e. Tn 
England (183.8) his omnivorous reading in literature, histor\ 
and jurisprudence made him l^ersnna ^uita to letiders of thought. 
I.ord Brougham declared that he “ had ne\'er met with any man 
of Sumner’s age of such e.xlensivc legal knowledge and natiirai 
legal intellect.” Not till many years after Sumner’s death 
was any other American receiM-d so intimately into the bes^ 
English cinles, social, political and intellectual. 

Ill his thirtieth year, a broadly cultured cosmopolitan, Sumner 
; returned to Jloslon, r^-.solved to settle down to the praetice of 
I his profession. Ihit gradually he devoted less of his time to 
practice and more to leituring in the Harvard Law School, to 
ig court reports and to ^contributions to law journals, espe- 
j (Tally on historical and biographical lines, in whii li his erudition 
I was unsurpassed, in Ids law practice he had dis.ippointed 
himself and his friends, and hi' bei'arne despondent as to his 
future. It was in a 4th of July oration on ‘‘ The 'Frue 
Grandeur of Nations,’’ delivered in Roston in 1845, be first 
found himself. His oration was a tremendous arraignment 
of war, and an impassioned apjx'al for freedom and for peaiT, 

; and proved him an orator of the first rank. He immediately 
I became one of the most ('agerly sought orators for the lyceiirn 
I and culkge platform. His lofty themes and stately eliujiienee 
I made a profound impression, especially upon young men; his 
platform presence wtis imposing, for he was six feet and four 
I inches in height and of massive frame; his voice was clear ami 
I of great powT*r; his gestures unconventional and individual, 
i but vigorous and impressive. His literary style was somewhat 
florid. Many of his sf)eeches were monuments of erudition, 

^ ]»ut the wealth of detail, of allusion, and of (juotation, often 
irom the Greek and J.atin, .sometimes di^traited from their 
cfiect. 

Sumner co-opi'rated eiTci'tivily with Horace. Mann for the 
improvement of the .system of jHiblic education in Mas.sachusetts. 
Prison relorm and jieaei^ were other caii.se.s to wJiiih he gave 
ardent support. In 1S47 the vigour with w’liih Suinni'r de- 
nounced a Boston congressman’s vote in favour of the Mexii an 
War Bill mad eiliim the logical leader of the “ (.'onscience Wliigs^" 
but he declined to accept their nomination for Congress. He 
took an active part in the organizing of the Erei? Soil p'lrtv, in 
revolt at the Whigs’ nomination of a slave-holding southerner 
for the presidency; and in 1848 was defeated as a candidati* for 
the national House of Ri'presentatives. In 1851 lontrol ot 
the Massachusetts legislature was secured by the Democrats 
in coalition with the Free Soil(*rs, but after filling the .'date 
oflices with their own men, the Democrats refused to vote for 
Sumner, the Free Soilers' choii'c for United Slates ,s(;nator, and 
iirg(*d the s(*loction of .some less radical candidate. A deadlock 
of more than three months ensued, finally resulting in the election 
(April 24) of Sumner by a majority of a single vote. 

Snmn(?r thus stepped from the lecture platform to the Senate, 
with no preliminary training. At first he prudently abstaineil 
from tiA'ing to force the issues in which he was interested, while 
he studied the temper and procedure of the Senate. Tn the 
closings hour of his first session, in spite of strenuous efforts to 
prevent it, Sumner delivered (Aug. 26, 1852) a speech, “Free- 
dom national; Slavery sectional,” which it was immediately 
felt markedia new era in iVmerican history. The conventions 
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of both the i^rcat parties had just affirmed the finality of every 
provision of the eonipromisvi of 1850. Rt'cklcss of political 
cxpediiniy, Sumner iiitjved tliat the Fugitive Slav<‘ Aet lx* 
fortliwith repealed; and for more than three hours he denounced 
it as a violation of the constitution, an affront to the public 
coiisc'it'iiee, and an oflfein e against the divine law. The speeeh 
proNoked a storm of anger in the South, but the North was 
heartened to find at last a leader whose courage matched his 
conseioure. in 1850, at the very time when “ border rullians ’’ 
were drawing t.u ir lines closer about tfle doomed town of Law- 
reiK'r, Kan^a.', Sumner in the Senate (May 19 20) laid bare the 
“ ('rime against Kansas.” Ilo denounced the Kansas-Xebraska 
bill in every respect a swindle, and held its authors, Steyihen 
.V. J touglas and Andrew P. Jiutler, up to the S('orn of the world 
a> tin* Don Quixote and Sancho Panza of ” the harlot, Slavery." ^ 
I'wo davs later (Mav 22) Preston S. Brooks (i8ig--i857), a j 
congn‘S',man fnirn South Carolina, suddenly confronted Sumner 
lie sat writing at his desk in the senate chamber, denounced 
his speech as a libel upon his state and upon Butler, his relativ 
and belore Sumner, pinioned by his desk, could make the slight- 
est resisttince, rained blow after blcjw upon his iiead, till his 
victim sank lileeding and unconscious upon tlie fl<*or. That 1 
brutal assault ('ost Sumner three yt‘ars of h(‘roic struggle U* j 
rest(.re his shattered health - years during which Massachusetts 
lo\ allv re-elected him, in the belief that in the senate chamber 
his vacant chair was the most eloquent pleader for free speech 
and resistaiK'e to slavery. Upon retuniing to his post, in j85g, 
the a])proaching presidential campaign of i8()0 did not deter 
him from deliv(*ring a sjieei h, entirely free from personal rancour, 
on ” The Barbarism of Slav<‘rv ” — 1(.) this day one of tlu‘ most 
compn*hensive and scathing indictments of American slavery 
ever presented 

In thecriti('al months following Lincoln’s election Sumner was 
an tinvielding foe to ever}' schemti of coinpromiie. After the 
withdrawal of the Southern senators, Sumner was made chair- 
man of the committee on foreign relations (March 8, j86i), a 
position for which he \vas pre eminently fitted by his years of 
intimate acviuaintaiK'e with Ktiropean politics and stat(‘smen. 
While the war was in progness his letters from Cobden and 
Bright, from Clladstoiu* and the duke of Argyll, at JJncoln's 
reipiest w'ere read l.)y Stimner to the cabinet, and formed a chief 
source of light as to political t bought in England, In the turmoil 
over the ‘ 'JVent ’ affair," it was Sumner’s w'ord that convinced 
Lincoln that Mason ami Slidell must be given up, and that 
reconcii(‘d the public to that inevitable step. Again and 
again Sumner u>cd the ])()wer. incident to his ('hairmanship t<i 
block acli«.n w'ineb threatened to embroil the United State.s in 
wnr with iniglciiid and France. Sumner openly and l)oldly 
advocated the policy of emancipation. LiiK'oln described 
Sumner as ” mv idea of a bishop," and usrd to consult him as 
an embodiment of the con.science of the Aim*rican peojile. 

'i'he war had hardly begun w'hen Sumner p:it forward his 
theoT*}' of reconstriK'tion : that the stctxlcd states by their own 
act had “ be< (jrm! jelo dc si\" had committed state suii ide,” 
and tliut their status and the- conditions of their readmission 
to membership in the union lay absijlutely at the determination 
of ('('Ugress, as if tliey were territories and had never been 
States. He resented th.e initiative in reconstruction taken by 
Lincoln, and liter Ity Joliuson, as an eni'roachment upon the 
povvi'rs (,f ('ongress. Througliout the war Sumner had con- 
stituied himself the special charujiion of the negro, being the 
most vigorous advocate of emancipation, of enlisting the blacks 
in the I'niiui armv, and of the establishment of the Freedmen’s 
Bureau. TIk* credit or the blame for imposing equal suffrage rights 
for negroes upon ihti southern states as a condition of reconstruc- 
tion must rest with Charles Sumner more than with any other one 
man. Heedless of the t(*;ichings of si'ience as to the slow evolu- 
tion of any rac(‘X capac ity for .self g^tvernment, he insisted on 
putting the ballot fcjrlhvvith into the hands of even the most 
ignorant blacks, h>t their rights be taken from them bv their 
former ma.sters and the fruits of the war be lost. But it 
must be remembered that in Sumner’s plan equal suffrage was | 


’ to be accompanied by free homesteads and free schools for 
' negroes. 

I In the impeachment proceedings against John.son, Sumner 
was one of the president’s most implacable as.sailunts. Sumner’s 
' opposition to Grant's pet scheme for the annexation of San 
Domingo (1870), after the president mistakenly supposeil 
that he had secured a pledge of sup|)ort, brought ujkui liim 
the president’s bitter res(*nlment. Sumner bad alwavs prized 
highly his popularity in England, buL he unh.esitatingly sai ri- 
fit'cd it in taking his stand as to Ha* adjustment of claims Jigainst 
England for breaches of neutrality during the war. Sumner 
laid great stn-ss upon “ nalional claims." He held that 
England's according th(‘ rights of bi‘llig<*rents to tin* ('onfederate 
stales had doubled the duration of the war, entailing incstimahle 
loss. He therifore insisted that England slanild be re(iuir(‘d 
not rnerelv to pay damages for the ha\'(jc wrought by the 
” Alabama " and other cruisi*rs fitted out for Uon federate stTvice 
in her ports, but that, for “that other damage, immense and 
infinite, caused by the iirolongat ion of the war,’' the withdrawal 
of the British flag from tliis bemispliere could ” not lx* aliandoiud 
as a condition or preliminary ot such a settlement as is now 
proposed.” (At the Geneva arbitration conference these 
“ national claims ” were obandoni'd.) UndiT pressure from tl»e 
president, on the ground that wSumner was no longer on speaking 
terms with the secretary of slate, hi* was deposed on tlie lotli 
of March >871 from the chairmanship of the coinrnittie on 
foreign reiaticjiis, in wl. ich he had rervt'd with great distinc- 
tion and effectiveness througliout the critical years sincj* t86i. 
W’lietlier the t hief cause ot this humiliation w'as Grant’s viii 
dictiveness at Sumn(*r's opposition to his San Domingo project 
or a genuine h'ar that the imyiossible demand, which he insisted 
should be made upon England, wanilil wrt'ck the prospect of a 
speedy and honoiiralile adjustint*nt with that country, cannot 
be determined. In anv cast* it was a cruel lilow to a man already 
lin.ken by rac'king illness and dom(‘stic sorrows. Sumner’s 
last years wen* furllKr saddtiicd by the mist'onslruetion put 
upon one of his most magnanimous a(‘ts. In 1872 lie inlrodm'cd 
I in the S(‘natc a resolutirm providing that tlu* names of liattles 
1 with fellow-(‘itiz(‘ns should not be pliu'i'd on tlie ri‘girri(*rital 
colours of the United States. The Mas^a('bu^('lts Icgislatun* 
denounced lliis batll(‘-llag n^solution as “an insult to tlie loyal 
.soldiery of the nation ’’ and as “ meeting the unqualilied ('on- 
demnation of the ]x*oj)le of the ('ommonwealt h." For more 
I than a year all efforts- lieaded hy the poet W'hilticr — to rcM'iiid 
i that censure were without a\ ail, but early in 1874 it was annulhxl. 

I On the lotli of March, against the advice of his ydivsician, 

I Sumner went to the Senate — it was the day on \vhi('h his 
I colleague w'as to prcM Ut tlie rcM‘iuding resolution. W ith those 
! grateful w'ords of vindii'ation from Mas.sai'husetts in his cars 
i ('harles Sumner left the senate chamlier for the last time. That 
night he w'as stricktii with an :icnte atte.i'k of angina [HYloris, 

I and on the following day he died. 

j Sumner w'as the .scholar in politics. He could never be in- 
uced to suit Ids action to the jDolit ical expedieiw } of the moment. 
” The slave of yiriuciydes, I ('all no yiarty inast(‘r." was the proud 
avow'al with which b(* Ix^gan his service in the Senate*. For tin* 
tasks of reconstnicliori be showed little aptitude. Ho was less 
a builder than a proyihi-t. His was the first clear y>rogranime 
proyK)se<‘ in ('ongivss for the reform of the civil .servi('e. It was 
liis dauntless C(Hirage in denouncing compromise, in demanding 
the reyx*al (jf the I'ugitive Slave Act, and in insi.sting uf)on 
emancipation, that mad(^ him the chief initiating force in the 
struggle that put an end to slavery'. 

Set* Sumner’s IPoiA-.s (15 vols.. Boston. 1870- 1 88 1). and Edward 
Pierce's Mt'wor,' and LcUcr^ of Charh's Sitmnn (.j vols., lioslon, 
1877 iSgp. P»ri('icr biojL;iay)bi(‘s liavc* l)<.'('n written by Anna L. 
])aw(‘s (Xi-w York, i8()2); Moorfiedd Stoixy (I'oston. 1900); and 
(bMiriie H. Haynes (1 *hil.'ideh)tiia. rooo). 

SUMNER, CHARLES RICHARD (1790-T874), English hi.shop, 
was horn at Kenilworth on the ?2n(l of N(>vember 1790, arul 
was educated at Eton and at Trinity College, C^amhri(lge. He 
graduated B.A. in 1814, M.A. in 1817, and was ordained deacon 
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and priest. In the two winters of 1814-1816 he ministered to 
the luiglish congregation at Geneva, and from 1816 to 1821 was 
curate of flighclerc, Hampshire, in 1820 George IV'. wished to 
appoint him canon of Windsor, hut the prime minister, Lord 
Liverpool, objected; Sumner received instead a royal cliapluincy 
and lihrarianship, and other ])r(‘ferments cpiickly followe<i, 
tdl in 1826 he was consecrated l)ishop of Llandaff and in 1827 
. ' .hop of Winchester, in liis long administration of his latter 
diu( rse he was most energetic, tactful and miinincent. Though 
evangelical in his views he by no miiiins confined his patronage 
to that schfiol. In 1869 he resigned his see, but c<uitiniied to 
live at the offH'ial residence at Karnhani until his death on the 
15th of August 1874. He published a number of charges and 
^crmon^, and The Ministerial Character oj Christ Practically 
Considered (London, 1824). He also edited •Jind translated 
]ohn Vlilton's l)e doclrina chrisliana, which was found in the 
Suite Pajxr office in 1823, and formed the text of Macaulay’s 
famous ('Ssav on Milton. 

Sec tlie Life, l)y his sou. (L It. Sumner (1870). 

SUMNER, EDWIN VOSE (1797 nSn^), Americ'au soldier, 
wa^ born at Boston, Massachuselts, and entered the United States 
arinv in 1819. He served in the IBack Hawk War and in 
various Indian campaigns. In 18^58 lie commandeil the cavahy 
instructional establishment at (.'arlisie, Pennsylvania. He tool: 
p:i! t in the Alexican War as a major, and for his bravery at 
Molino del Rev h(‘ received the brevet rank of colonel. In 1857 
l,e t'ominaiuh (1 an expedition against the ('heyenne Indians. 
At tli(‘ «)Utbreak of th<‘ (.'ivil War, four years later, Sumner had 
jii'.t Ihm'II promoted lirigadier general U.S.A. and sent to replace 
Sidiiev Johnston in command on the Pai ific coast. He thus 
took no part in the first ('ampaign of the Civil War. But in the 
autimm h(‘ was brought back to the cast to command a division, 
and ^oon afterwards, as a major-general U.S.V., a corps in tlu* 
army that w'ls being organized bs- McClellan, This I'orps, 
numbcriMl Jl., retained its independent existi'iicc throughout 
the war, anti under the command of Sumner, (.'ouch, Han- 
coek and Humphreys it had the deserved reputation of being the 
best in the Union army. Sumner, wdio was by far th(‘ oldest 
of the generals in the army of tin? Potomac, l(‘d his corps through- 
<.ul the peninsular campaign, was wounded during tht! Seven 
l-).t\-' Ikittle, and received tht‘ bre\'et of major-general U.S.A., 
and was again wounded in the l.iattle of Sharpsburg. When 
Pjiiniside siu'cccdet] to the ('ommand of the arinv of th(' Potomac 
lu' groupctl the corps in “ grand divisiorws," and appointed 

inner to ('ornmarid the right grand division. In this ca()acily 
the old ('avalrv soldier took part in the disastrous Ixittle of 
I'T-di-rit k.sburg, in which the 11. ccjrps .suffered most scverelv. 

>n afterwards, on Hooker’s appointment to command the 
arrnv, Sumner was relieved at his own request. He died 
Middenly, on the 21st of March 186 u while on his wav to 
asMirnc supreme (’ommand in Missouri. 

SUMNER, JOHN BIRD (1780 1892), English archbishop, 
elder brother of Bishop (’harlcs Sumner, was horn at Kenilworth, 
Warwickshire, and educated at Eton and Cambridge. In 
1802 lie l^ccame a master at Eton, and in the following year he 
took orders. lie was elected a fellow of Eton in 1817, and in 
1818 the college presented him to the living of Maple Durham, 
Oxford'.liire. After holding a pn'bendaryship of Durham for 
years, he was eonseiTated bisliop of Chester in 1828. 
Huriiig e[)iseopate many ehun'hes and schools wen? built 
ill t! i- diocese. His numerous writings were much esteemed, 
e^i.ieeiai.y by the evangelical l)art.y, to which he btlonged; the 
1)1 c. known arc his Treatise fj/i the Records of Creation and the 
Moral Attributes of the Creator (London, 18 1()) and The Ein'dence 
•d Christitinity derived from its Mature and Receplton (London, 
j 82;). Jii 1848 h(? was consecrated ar('hbish(.)[) of Canterbury, 
in which ea{)a(ity he dealt imjiartiallv with the different eliureh 
parties. In the well-known “Gorham case ” ^ he came into 

^ Uforge Cornelius (iorhani (1787-1H57) was reliist'd institution 
hy Bishop J'hillpotts because oPliis C'ah inistic views on b;q)t.ism:!l 
regen er.a lion. The court of arches upheld the bishop, but its 
‘hx ision was reversed by the privy coaned. 


conflict with Bi.shop Henry Phillpotts of Exeter 1778-1800), 
who accused him of supporting heresy and ri'fused to eom- 
munieat(‘ with him. He supported the Dixoree Bill in parlia- 
ment, but opposed the Deceased W ife's Sister Jhll and the hill 
for removing Jewish disabilities. 

SUMNER, WILLIAM GRAHAM (1S40 1910). American 
economist, was born, of English [)areiitage, in Paterson, New 
Jersey, on the 30th of October iSjo. He was brought up in 
Tlartford. ('oiineeticiit, graduated at Vale College in 18O3, 
studied French and llehA-w in Geneva in 18O3 i8()4 and divinity 
I and history at (Tattingen in t 80^ 18OO, ;intl in i8()0 i8(u) was 
a tutor at Vale. He was ordaiiu'd a priest of tlu* ikoleslant 
Episcopal ('hiireh in 1809. was asHstaiU rector of Calwiry 
( hureh. New Vork (’ity, and in 1870- 1872 was rector of the 
('Inirrh of the Redeemer, Morristown, New* Jersey. kVorn 1872 
to igo9, when he beeaira* professor I'lneritiis, he was profev^ ,r 
of politi<'al and soi-ial science at Vale. In 1901; he was preside nt 
of the AmtTii'an Soeiologiial Society. He died at Englewood, 
New' Jersey, on the T2th of Aj)ril 1910. 

He was notable espeei.illy as .til o])p(Hieiii ol jiroteetioiiisny .md 
w'as .1 great U-aeher. lie wic^te: //rs/egv' of Aaiatian ('itmoiv 
(*^‘8/1); lectures on the tlistoty of Pii^tcLtion in the Vnitid Statc‘, 
\ I'^R <’/ Andreiv Jackson (iSSi), in tlu' “,\iiu‘iiean Slat<‘smen 
Series”; Whiit Sotial Classes Owf to Each Other (i.SS 9 ‘, Collntid 
Essays in Ikdtlieal and SiH od Si inn i s Phdritionisin (i-SNsh 

Alexituder fliiuiiiton (iS«ii), ;i,nd linhiit Moiyis (i.Stji). In the ” .M.iKns 
ot America ScTies"; J he tunaiitier and Fnuinrrs of the Anieridin 
Revolution (2 vols., 1.891); A History of Eanhini^ in the United States 
(TSy()); and Eidkways : a Staj/y of the StH iolof;i( at hnj'oiiinKr of 
Usuf^es, Manners, Uii^toras, Modes and Morals (igoy), a valii.iSh* 
s(X' ii »Iog ic, 1 1 su m n la ly' . 

SUMPTER, a pac'k-horse or mule, a beast for carrying burdens, 
partienlarly for military purposes. 'Fhere were two wurds ojk'c 
in use, wliiidi in sense, if not in form, have eu)ale*seed. Tlu'se are 
“ sornmer ” or “ summer “ and “ suinpUa ." 'I'lu* first comes 
through the Old French soniniier, a pack-horse, the other 
through sonimetier, a pack-horse driviT. Bolli come ullimalely 
from Late Lat. sahna, from saynia, a f)ack, burden, (.)ld Freiu li 
sjnime, saunie ; (.livek irdyfio, burden, inirTnw to load. 
“ Sumpter “ in the sense of a driver of a pack-horse is rare, and 
the word is always joined with another (‘xplanalorv word. 

SUMPTUARY LAWS (from Lat. sumfdnarius^ belonging to 
cost or expiMise, swnpfus), those laws iritemdid to limit or 
regulate the private expenfliture of the e.itizens of a eornmiinily. 
'fhey may be dii tated bv politie'al, or ei'onomie', or moral con- 
siderations. They hav(‘ c.xisted both in ancient and in modern 
j stat(‘.s. In Greece, it was amongst the Dorian rai'cs, whose 
temper was austere and rigid, that thev mo.st prevailed. All 
j the inhaliitants of Lai'onia were forbidden to attend drinking 
e.*ntrrtaitiiuenls, nor could a Laccelaeinonian possess a house or 
furniture which was the work of more (‘lahorale ingiii-mcnts 
than the axe and saw'. Among the Spartans [irojier simple and 
j fnigal habits of life were secured rather by the* institution of the 
j pheidilia (piibW' meals) than by special enactments, 'fhe 
; possessiem of gold or sih'cr was inlerdictccl to the. cili/ens of 
j Sparta, and tiie use of iron money alone* was permilted by the 
Lycurgean legislation. “ JAen in the cities which had early 
departed irorn the Doric eustoins,” says K. (). Midler, “ there 
werei frce[m'nt and strid (iroliil.iitions against ex{)cn.si\'ene‘'.s ot 
female attire, prostitutes aieiiie being w iselv e-xeepteei.” Jn the 
Loc'rian code of Zaleiiems e'iti/ens were* hirl.adden to diink 
undiluted wine. The Solonian sumptuary enactments were 
directed principally against the extravagatice ol fc'male a[)[iarel 
and dowries of excessive? amexmt ; eo^tlx’ baiiejuet^ aho w'e*re for- 
bidden, and expensive funeral solemnities. 'J'lie- Bvthagejre.ins 
in Magna Graecia not only protcstexl a<gainst the luxury of their 
time but eiH*ourageel le*gisIalioii with a view to restraining it. 

At Rome the system of suniptiiarv erkcls and enact inerit.^ 
was large‘ly devc'loped, whilst t'a? objects t)f sned'i legislation 
w'ere^ concurriml ly sought to be attained through llie exennse 
1 c)f the censorial power, 'fhe ('ejcJe of the Twelx'c Tables cou- 
, lained provisions limiting tin* exj)enelitiire eai funerals. The 
i most irnporUint sumptuary laws of liie Roman eomiiionvvealth 
I are the iollovv’ing : — 
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(1) Thf Ojir,>iaii law, 215 li.c., provided that no woman shoiiltl ! 
]M)sse<;s more tl)an h:'Jt an ounce of e.old. or wear a dress ot dillereni ! 
colours, or ride in a carriav;e in the city or within a mile of it except 
on occasions of ])n])lic reli pous ctTi inonies. This law. which had I 
been partly dictated by the tinanci.'d necessities of the eonllict with 
Hannibal, was repeah'd twinitv years latt'r. a.^ainst the advice of 
Lato. Li\ y (xxxiv. 1 8) jijives ah inten‘stin.‘' accoimt of the com- 
motion excited by the proposal oi the repeal, and ot the exertions 
of the Homan women aL’.iinst the law, whieh almost amounted to a 
h'male nucutc. {1) 'Tin* Orchian law. 1S7 n.c . limih'd the number 
of i,mests at entertainments. An attempt ])eiiij.j made to repeal 
this law, Cato olk red stroiiL; oj)]H)sition ^tnd (.lelivereil a speech on 
the subject, of wliicli some frae.meiits ha\ e bemi jireserved. (3) 
'I'lie I'annian l.iw, i(n li.c., limited tlu' sums to be spt-nl on enter- 
t.iinments; it pro\ided aiiKJiiLjst ollu'r thin.'^s that no ttnvl sliniild 

served Init a sinide hen, and tli.T not laU<'ned. (^) The Didian 
law', 14 ^ M.C., exteiuh'd to the whole ol llady the provisions ol llu* 
l^'amiian law. and made the .v;ueslh as well as the .fivers ot entertain- 
ments at which the law' was violated liable to tlie ]>enalties. AltiT 
a consid('raV)le int<*rval. Sulla anew directed l(\s-dslation a^^ainst the 
hixnrv of the bible aiul also lmiil«.‘d tlu* cost of funerals and c»f 
sepulchr'al monuments. We are told that he violated liis own law' 
as to funerals wlu'ii l>iiryin.i^ Jiis wile Metella, and also liis Liw on 
entertainments when seeking b) hn.aet his yrief tor her loss in 
extravai^ant drinkin.ix and feasting (r‘hit. Sitll. 43). Julius Caes;ir, 
in the capacity of f^YaeffttU’^ moiibu^, after the Atrican War re- 
enacted some of the siimj)tiuiry laws whicli had fallen into neglect; 
Cicero innplies iitl Ait. xiii, 7'i lliaL in C'aesar’s ab'-.cnice his h-i 

lition of this kind wa.^ in»t altondcd to. SiKdonius tells ns that 
t'aes.ir h:i<l officers stationed in the market-places t(» seize such 
jirovisions as wme forbidden by law. and sent hetors and soldieis 
t«) fcMsts to reiuoxe all illv'ud eatables {Jul. .yO- Auim^^tus hxed 
anew the I'xpenst' to Ik* incurred in entertainments on ordinary and 
fest.'il days. Tiberius also sou.ght tV) check inordinate expense* on 
b.inti'iets, and a decree* of the sc'iiale w.is passed in his reign f(.)rl)id* 
cling the use of gold \ ases exce}>t in .s;u led lites. and ]n-ohibiti'ig' the 
wearing e)t silk .garments by me*n. Hut it a])pe*ars Irom Tacitus 
{Ann, iii. 5. when* a speech is put into liis memth very much in 
Llie sj.>irit of llcnace’^" ( hiid lege's sine* iiKjril.'iis winae preiliciunt ? ") 
tliat he looke-d mote; to tla‘ impn)vement of manncTs than to direct 
legislative ae'tion for the restrictuni ot Iuaui v. Siieteniiii.s mentions 
.s()mtm'e*gulatioiis made t>y JS'ere), aiul we* hear of lurther le.gislatieni 
e.t this kind hy llaelrian ami late*r emperors. In the time e>( 
'I'ei tiillian the sumptuary law s appear to have bt;en things eif the past 
(Af^o!. c. vi.b 

In iiKxleni limes the first important surnpUuiry legislation 
was: in Italy that of Frederiek II.; in Aragon that of James J., 
in 1234: in France that ejf Philip in Fnglanei that of 

Kflwarei 1 1 . anel Jhiw'ard III. Tn 1 ge) \ Philip W, inaeJe provisiems 
as to the dre ss and the table expendiuire e)f the several orelers of 
nu n in his kingdom. Charles V'. of Frarux; forbade the use of 
Jong-poinled slioe.s, a fashion against whie h pe.)j)es and eejune ils 
had protested in vain. Under later kings the* u.se eT gc'ld and 
.silver einliroidery, silk stuffs and fine linen wares was restrie'ti'd 
— at first moral and aft(*rw'ards eexmomie* motives being put 
forw'ard, the latter e.spee:ially Irom the rise of the merexintile 
theory. In England we* he/ar inue*ii from the writers of the *t . 4th 
century eif the extravagance* of dress at that period. They 
remark both on the gre at splendour and ex|)en.siveness of the 
apfiarel of the higher orders and on the fantastv: and deforming 
fashions aele)pled by persons of all ranks. The parliaine*nt helel 
at Westminster in made Jaws (37 Fdvv. Ill, e. 8-14) t(. 

restrain this undue exj)enditiir(? and to regulate the dre.s.s of the 
se*veral cla.sstss of the peoples These statutes were rej)eaied in 
the following vear, but similar ones were pa.s.sed again in the* 
same reign. They seem, however, to have had little effect, for in 
the reign of Richard J I. the same exce.sses p^e^ ailed, apparentlv 
in a still greater degree. Another statute was pas.sed in the 
Near 1463 (3 Kdvv. IV. e. 5) lor the regulation of the dress of 
persons of all Variks. In this it was stated that “ the commons 
of the realm, as well men as women, wear exce.s.sive and inordi' 
nate apparel to the great displeasure of (iod, the enriching of 
strange realms, and the de.struction of this realm.” An act of \ 
J.444 had previously regulated the clotliing, when it formed part 
of llie wages, of servants employed in husbandry: a bailiff or 
overseer was to have an allow'amx* of 5s. a year for his clothing, 
a hind or principal servant 4s., and an ordinary servant 3.S. 4d. — 
sums e(|uivalent respect iv(‘ly to 50s., 40s. and 33s. 4d. of our 
money (Henry). Already in the reign of Edward i I . a proclama- 
tion had lieen issued against the “ outrageous and excessive 


multitude of meats and dishes which the great men of the king- 
dom had used, and still used, in their castles/’ as well as “ per- 
sons of inferior rank imitating their example, beyond what th(‘ir 
stations required and their eireumstamxis could afford and 
the rule was laid down that the great men should have but two 
courses of flesh meal served up to their tables, and on fish days 
tw^o courses of fish, each ('oursc consisting of but two kinds. In 
i 336 Edward HI. attempted also to legislate against luxiirious 
living, and in 1363, at the same time when costumes wen* 
regulated, it w'as enacted that the servants of gentlemen, 
merchants and artificers should have only one meal of flesh or 
fish in the day. and that their olher food should consist of milk, 
i butter and cheese. Similar acts to tho.se above nu*ntioned w^ere 
passed in Scotland also. Jn 1433 {temp. James I.), by an act 
of a parliam(']'.t whi(*h sat at Perth, the manner of living of all 
or(h‘rs in Sciitkmd was j^rescribed, and in particular the use of 
pies and luiked meals, which had bi’cn only lately introducixl 
into the country, was forbidden to all under the rank of 
baron. Tn 1457 {temp. James 11 .) an act was passed against 
“.sumptuous cleilhing.’’ A Scottish sumptuary law of 1621 
was the last of the kind in Great Britain. 

Jn Jaftan sumptuary laws have beixi passed with a fref|nenry 
and minuten(‘ss of scope such as has no parallel in tlic history 
ol the wistern W'orld. At the beginning of the 11th century we 
find an Imperial edict ri‘gulating llu* si/e of a lioii.se and even 
imposing restrictions as to tlie mat (‘rials of whi('h it is to lie 
built. Pmt it was during the Tokugawa period that sumptuary 
Jaws and regulations were passeci in the most b(“wildering 
profii.sion; every detail of a man’s life was regulated down to 
the least {>artieular— from the wearing of a beard (U’ the dressing 
of the hair down to the ccjst of his wife’s hairpins or the price of 
I his cliiid .s doii ^ 

A. J'crguson and others have ])ointc(l out that “ iuxiirv ” is a term 
of relative iin])orL and th.it all liixnrie.s <lo not di'servi* to be dis- 
couraged. Ko.st luT lias called attention to the lact that the mitiire 
of the j>ievaleiit hixuiy chaiigt's with the stage ol soci.d develop- 
j ment. He ende.'ivours to show' tluit there arc three ])eriods in 
i historv of luxury-- one in wdiich it is coarse* and ])rofiise; a '-( (.oiid 
in wlue.h it aims mainlv at comfort and I'k'gaJice; and a third, 
proper to ])eiiods ol decademn*, in which it is perverted to \ leious 
and nnnaiiiral ends. 'I'lio second ol these- began, in modern times, 
with the emergence ot the \V»-st(‘rn nations from tlu- medie\'al 
}>eriod, and in the ancii-nt eommiinilies at ('pochs of similar Iraiisi- 
lion. Koscher Jiolds that the siinqilii.iry legislation which regularlv 
apj)ears at the ojicning of this stage was thi-n ii.sel'ul as ])romoling 
tlie reform.itioTi of habits. lie remarks that the contemporary 
formation of strong'' govcTiimeiits, disjiosi-d trom the* ( onscionsiu'ss 
of their slrc-iigtU to interfere with tin* li\ es of their siibj(*cts, tended 
to encourage such legislation, us did also the jt'ulousy ielL by the 
hitherto dominant r.inks of the rising wealth of tin* citizc‘11 classes, 
who are aj)t to imitate the conduct ol their siqierior.s. It is certainly 
desirable tlial habits ot wasteful ex])enditure and fretpumt and 
wanton cliaiiges of fashion .should be disconragi‘d. Hut such action 
belongs more ])ni])erly to the spiritual than to the teii^ioial power. 
In ancient, esjiecially Homan, life, whe-n there was a contusion 
j the two powers in the state system, sumiituary legislation was mote 
I natnial than in the modern workl. in wdiich those powers have beej' 

I 111 gc*ner;il really, though im])(*rfectlv, separated. Political econo- 
mists are practically unanimous in their remrobation of the policy 
of legislative compulsion in these matters. Jji a w (‘ll-Kiiowii passage 
.•\dam Smith protests against the " impertinence and presumption 
of kin.gs and ministi-rs in jirctending to wxatch o\ cr the economy ol 
piiv'ate pef)])lL* and to restrain tlieir exjx-nse. being themselves always 
and w ithout any e.xception the greatest spend tlirifts in the society. ' 
Yet he does not seem to have been averse irom all attempts to iiiilu 
(‘lice through taxation the exiienditure of tlu! humbler classes. The 
modern taxes on cairiages, coats of arms, male .servants, playing 
cards. &c., ouglit pc'rhaps not to l^o regarded as resting on the 
])rinciple of sum])tuarv laws, but only as meairs ot proportioning 
taxation to the capacity of bearing the burden. 

The loci clussici on Homan sumptuary hiws are Cfdlius, Nodes 
(itticae, ii. 24, and Macrobius, .Saturn, iii. 17. f'or Hreat Britain 
see Henry of Huntingdon, Historia Anejorum (Holls Series, ed. 1 . 
Arnold, 1879); W. Cunningham, Growth of Jinj^lish Industry and 

' See t'aptaiii 1 '. Hriiiklev’s Japan, its Historv, Arts and Litera- 
ture (1904), i. 138, 203, T.p)-i44, ii. 98, 99, iv. i37-i(»2; Trans, 
of the Asiatic Soc. of Japan, vol. xix., “ Notes on J.'ind '1 enure .•.nd 
Loc.al Institutions in Old Japan,” 'od. bv JYotessor J. H. Wigmore, 
vol. XX., ” IM.aterials for the Study of J Private Law in Old Japan,” 
by Profes.s()r Wigmore. 
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Commene\ VV. J. Asliley, Introduction to English Economic History 
and Theory (i^93); W. Denton, England in the h'lfteenth Century 
(iS88). One of the best extant. treatments ot the whole subject is 
that bv Rosch<?r, in his essay, Obey den Luxus, republishe<l in his 
Ansiihtcn dev Volksivirthschaft aus dem geschichtlichen Stand [^unhie 
(^rd ed., i87^)' U- 

SUMTER, THOMAS (1736 1832), American soldier, was born 
in Hanover county, Virginia, on the J4th of July 173b. He 
served in the Virginia militia during the French and Indian War 
and was present at Hraddoc k’s defeat (1755). Some time after 
1762 he removed to South Carolina. He is best known for his 
services during the War of Independence, but he saw little 
active service until after the fall of Charleston in May 1780. 
In July 1780 he became a brigadier-gen (Tal of state trcMjps. 
During the remainder of the war he carried on a partisan cani- 
j)aign, and earned the sobri(juet of the “ Camecof-k.” He failed 
in an attack upon Rocky Mount (Chester I'ounty) on the ist of 
August 1780, but on the 6th deb'ated 500 l.oyalists and regulars 
at Hanging Rock (Lancaster county), and on the 15th inter- 
cepted and defeated a convoy with stores between Charleston 
and Camden. Ilis own regiment, however, was almost annihilated 
by Lieut. -Colonel Hanastre Tarleton (1754-1833) at Fishing 
('reek ((.'ht'sler county) on the T8th. A new force was soon 
recruited, with which he defeated Major James Wernys at 
I'ishdam (Union <’ounty) on the night of the 8th-gth of Kovem- 
ber, and repulsed Tarlcton’s attack at Blacks tock (Union coimt\ ) 
on the 20th, w'hen he was wounded. In January 1781 (.'ongress 
formally thanked him for his services. He was a member of 
the state convention which ratified the Federal constitution 
for South Carolina in 1788, he himself opposing that instrument; 
of thi' national House of Reprcs(‘ntatives in i 789-1793 and again 
in i7()7- i8oi, and of the United States Senate from i8or to i8ro. 
At the time of his death at South Mount, South Carolina, on the 
ist of June 1832, he w'as the last surviving general officer of th(‘ 
W ar of lnd(‘pend(*ncc. 

See Edwaril McC.'rady, The History of South Carolina in the Ecvolii- 
iKOI [z \ols., Nt'W V«)lk, 1901 1902). 

SUMTER, a city and the county-scat of Sumter ('ounty. 
South ('arolina, U.S.A., 42 m. by rail F. by S. of (.'olumbia. 
I’op. (1900), 5673, of whom 3160 were negroes. Sumter is 
- ( rved by several divisions of the Atlantic' ('oast line and by the 
South(*rn railways. It is th(‘ seat of St Joseph’s Academy 
(Roman (atholic) for girls. The region produc(‘s tobacco, 
vegetables and cotton, and there are various manufactories in 
the city. Sumter was founded in t8oo and was named in honour 
of Cuieral Thomas Sumter; it was first (hartered as a city 
in 1887. 

SUMY, a town of Little Russia, in the government of 
Kharkov, 122 m. by rail N.W. of the city of Kharkov, founded 
in 1658. Pop. (1900), 28,519. It is an important centre for the 
trade of Cireat Russia with Little Russia — cattle and corn being 
sent to the north in exchange for manufactured and gro('ery 
wares. It has important sugar manufacture, and a technical 
sc'hool. 

SUN (O. Eng. sitmie, Ger. sonm\ Fr. soLeiL, Lat. sol, Gr. 
vAtov, from which comes helio- in various English compound.s), 
the name of the central body of the solar system, the luminous 
orb from which the earth receives light and heat (see Sun^iilne); 
laaice by analogy other heavenly bodies w'hich form the centre 
of systems arc called suns. 

To understand the phenomena of the sun, we should reproduce 
th(‘m upon the earth; but this is clearly impossible since thev 
take place at temj)eratures which volatilize all known substances. 
Hence our only guides are such general laws of mechanics and 
physics as we can hardly believe any circumstances wall falsify. 
But it must be remembered that tlie.se require (extrapolation 
from experience sometimes sufficiently remote, and it is possible 
they may lead to statements that are obscure, if not ('ontra- 
dictory. The body of the .sun must lonsi.st of uncombined gases; 
at the surface the temperature is some 2000’ C. above the boiling 
point of carbon, and a little w’;\y w ithin the body it may probably 
exceed the ( ritical point at which increase of pressure can produce 
the li(|uid state in any substance. But as the mean density 


exceeds that of water, and probably falls but little fnom the centre 
to the surface, thc.se gases arc gases only in the stnse that if tlu* 
pre.ssure of neighbouring and outward pans gravitating to- 
wards the centre w'cre relaxed, they would expand explosively, 
as we sec happening in the eruptive promiiumces. 'Fhey have 
lost ('ompletely the gaseous characteristic of producing a line 
spectrum, and radiate like incande.scent .solids. The surfac'o 
region which yields a continuous spectrum is called the photo- 
sphere', it posse.sses optic^ally a sharp boundary, which is gener- 
ally a perfect sphere, but shows occasionally at the rim slight 
depre.ssions or more rarely elevaticms. Enclosing the photo- 
sphere is a truly gaseous envelope which is called the chromo- 
sphere, and which shows a spectrum of bright lines when wt ( an 
isolate its emission from that of the photosphere. This envelope 
is also sharply defined, but its normal appearance is coriipared 
to the serrations which blades of grass show on the skyline of a 
hill, and it is disturbed by the outbursts, called prominences, of 
which details are giv(*n below. Outside this again is an enviFjpe 
of matter of enormous extent and extreme tenuity, whether 
gaseous or partly rninutr^ liquid or solid drops, which is called the 
corona. It has no sharp boundary, its brightness diminishes 
rapidly as we recede from the limb, and such structure as it 
shows consists of long streaks or filanumts (‘xtending outwards 
from the limb in broad curved .sweeps. Finally there is the 
envelope of still vaster extent and of unknowai constitution w’hi('h 
gives the zodiacal light {q-v.)\ its greatest extent is along the 
(•('liplic, but it can also he certainly traced for 35*^’ in a perpen- 
dicular direction. 'Fhe lower gaseous cloaks absorb a large part 
of the light admitted by the photcj.sphere, and especially at tlu; 
limb and for the more refrangible' rays the loss of intensity is 
very marked. 

In the instants wfiien a sharp imagcj of the photosj)herc is seen 
! or photographed, it shows a granulated appearamv like white 
1 Hakes .strew (‘(3 fairly (‘V(‘nly upon a dark ground. The fig.s. 

' I, 2, 3, 4 (plate) show' enlargements from photo- 
graphs by Hansky at l^ilkowa (June 25, 1905); Apficarance 
they arc separated by intervails from 25 to 80 ofi>hoto- 
.se('ond.s, and he has siu'ceeded in showing identity 
in many of the granules, or more properly, clouds represented. 
Thus they exhibit at once general appearance and its changes. 
The diameters range from .jeom. or less iij) to 1200 m., and the 
speeds relative to the spot range up to 2 or 3 m. per second. 
M. Hansky believes these motions may be the ('onsequemes 
of matter rising from below and thrusting the surface groups 
a.side. U.sually the changes are such that it is imiKcssible (.‘vm 
to recognize the formations in successive photographs. Besides 
granulations the sun's disk show\s, as a rule, one or more sj)ot> or 
groups of spots, h'au'h .spot shows with more or less (’omy)leten(‘.^.s 
a ring-shap(*d penumbra enc losing a darker umbra; the umbra, 
which looks black beside the pliotcjspliere, is actually about as 
brilliant as limelight. In the neighbourhocjd surrounding the 
penumbra the granules appear to be pac ked more elo.sely, forming 
brilliant pateh(\s called faculae. Tn the shape* of a spot there is 
neither rule nor pcrmanenc'c, though lho.se that arc nearly circular 
.secim to n'si.st ( hangc. better than the ()th(‘r.s. They arise from 
(X)mbinations of smaller spots, or from nothing, in a short period, 
say a day. They are nctver wholly qiiie.scent. Bridges, more 
brilliant than the rest of the photospluTe, form across them, and 
they may divide into Uvo parts which .separate? from one anotbc'r 
with great velocity. The largest sj)()t.s are easily seen by the 
naked eye, if the brilliancy of the disk is veile*d; the umbra may 
be many — ten or iiiore^ — diameters of the ea?th in breadth. 
The Ic'ngth of their life is dillicult to assign, becau.se there is 
.some tendency for a nenv group to arise where an old one has 
di.sappearcd ; but one is recorded which appeared in the sanie? 
plae'e for eighteen months; the average is perhaps two months. 
The*y arc carried across the disk by the sun’s rotation, partakirig 
in the eejuatorial acceleration ; they also show' marked dis 
place*me?nts of their own, whether w ith, or relative to, the neigh- 
bouring photosphere dues not appear; at the begdnning of their 
life they usually outrun the average daily rotation appropriate 
to their latitude. Spots arc rarely found on the eeiuator, or 
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m(^rc than '{5° N. or S. of it, and at 45® arc practicuilly 
unknown. Their orenrrence within these zones follows statisti- 
(ally a uniform law (see Aurora). Other information about 
the sj)()ts is <riven below, in connexion with their .spectra. Tt 
may 1)(‘ said that nothin^" definite' has been established as to 
what they are. The statement known as A. Wilson's theory 
(1774), that they arc hollows in the photosphere, loni^ supposed 
to be proved by piTspeclive t'ffects as the spot approached the' 
limb, is disrredited bv F. Howlett's ^arelul drawings, which, 
however, do not estal^lish the contrary. To draw a truslworthv 
eoiK'lusion it is necessary that the spot should be quicsc'crit, 
show' a well-developcfl ami fairlv symmetrical penumbra, and be 
obstTved near lh(' limb ami also near the centre, and these 
('onditicais arc' satisfied in so few case's as to withdraw all 
stdistic'al force from the c'oncliisicai. Jogs. 5, 6, 7, S (plate) 
are reproductions of thc' (ireenwich i)h()togra[)hs of the sun 
from t!u' 30: h of [anuar\' to thc 81 h ot Fc!»riKirv IQ05. 
The first, taken alone*, might sec'm to bear out Wilson's 
theory, )>ut th»‘ others show that thc pc'tuiinbra is really 
very uns;. mmctrical and much broader on the side towards 
the limb, aj^arl from anvthing which pcrs]:)('(aive may have 
to say. 'rh'" photetsphere does not rotate in one piece, lower 
latitudes outrunning higlmr. This was discovered by R. (_'. 
rarrington from observations of the spots, extending from 1853 
Rotation uf i86i, from which he determined also the positioti 
thc Photo- of the sun's axis. But (‘onc'lusioris from the spots 
sphere. f^}] p,f anomalies. • hi. \V. Maunder and kirs 

Maunder found that diffc'rent spots in thc* same zone differ more 
than do the mc'jris for diffc'rc'nt /ones, while a long-1' ved .spot 
settles down to give' more consistent results than are furnished 
by q.^ots of one a[y)arition. In the span of two ('omplete .sun- 
spot periods no evidemee was found of periodic or other c'hangc 
w ’*h lajise of tiim*. The* problem still awaits complete di.sciission. 
The irregularities incidental to use of the .spots are escaped by 
comparing the rekitivc Do])pl('r dispku'ements of the .same 
spectral hue as given by the receding and advancing limbs of 
the sun. 'I'he obs-. rvation is a delicat<' one, and was first snecess- 
fuliv handled bv N. C. Dum.^ in T<Sf)o. But his determinations, 
H'peated ree('ntly (Ar/a ufy^nl. W . vol. i., T007) as well as those 
of |. Halm at Kdinbiirgh (//.s 7 . Xadi. vol. 173, T007), are super- 
seded bv a pholographit' treatment of the problem by \V. S. 
.\flams {As/ropliys. JouriL, xxvi., T007). 

riie (liagKiiu (le;. o) sliow s A'laiiis’s value for the angular velocilv 
/■ ior (litti'K-n t latit leles the dots repri'scjitiiig the actual obsorva 
rioiis. hi’j. 10 sh.»\\ ^ th<.‘ coji.sof distortion of a set of meiidians 
alter o:ir rrvoUit ioa (at lat. ^o. h An important fralnre added to 
the lii.-.eussion by Adams is tin? flineroiit behaviour ul sjn-ctral Imes 
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wdiich are b('hev(?d to originate at different levels. The data given 
above refer to the mean reversing laver. Jane.s of lanthanum and 
«. arbon which are belii-vril to lu'Iong to <i low hwel showed sysltun- 
atically siiuiller angular \<l(Ki 1 y tlian the .average. 'fliis jiromisos 
to be a fertile lic-ld for luturc inquiry. lA-nding" more rone]usi\'e 
evidence irf>m the spectroscope, tlu' interpretation ot the peculiar 
surface rotation ot the Min aj)]>(‘ars to ’be that the* central parts 
of lh(J ]»odv are rotating faster tlian those (uitside #»liem: Jor if 
‘ all we.-c thc CtiirC llie observed yihi'iiomenoii would ari.se. I’or 


consider first a frictionless fluid. Thc equations of surfaces of equal 
aii.giilar motion would be of the form#' (i • fcos-^), wlu're 
f is proportional to thc square oi the angular motion, su])pos(Ml 
small, and K increases as t diminishes. Consicler the traces these 
surfaces cut on anv sphere f -a \ wo have sin 0 cos f^/}cos‘-V - 

which is ])ositivo and has a jnaxinmm in the middle 
latitudes; so that, proceeding 
Ironi the poh; to the ('quator 
aloii.g any nu ridian, the angular 
velocity would continnally in- 
crease, at a rate which was 
greatest in tlie middle l.ititudes. 

This is (‘x.ictlv what the ob- k 
servalions .show. Now if this / 
state be supposed ('stablishc'd in ■ I 
.1 friction less flui<l, the con- 
skh'ration of internal friction 
would sim]>ly eJitend llu* char- 
.icteiistics Joe.nd at .uiy spot to 
the nei.ghbourhood, and there- 
fore if file boundary were .a 
q^herc ami so lor a Iriclionli'ss 
iIukI an e\ce])tion. it woiilfl 
ciM.se to be .in ('\('e[)tion when 
we allow' lor viscosity, lint this 

theorv gives no clue to the results relating to hydrogen, which 
belongs to a liigli level, und wliicii Adams lias .showji to nio\ e with 
.III angukir velocitv' decidedJv gj(‘ater than the ('(pritori il nngidur 
v(‘h)city l>tl«>w it. c.nd not to show any •^igii «)t hilling off towards 
liie poles. 



! It is useful to form a conception of the mechanical slate w ithin 
the sun's body. Its temperature must be dominated diret tly 
or indirectly by tbe surface radiation, and since tlu* Mechaiticai 
: matter is gaseous and so open to redistribution, thc state 
! .sarm* is true (d densil\' and pressure. It is true tluil internally. 

I within tin* body radiations must be stifled within a short 
distaiK'c of their source: none thi- less, they will del ermine 
a ternpt'ratnrc gradient, falling from thc t:(*n1re to llu* lx rders. 
though for I’he most part falling vc'ry slow'ly, and we may ask 
w'hal relative teiny>eratur('s in dilTerenl parts would maintain 
i thcms(*lv(‘s if onct* ('sta.l)li,du‘d. StefarVs law' of radiation ae- 
. < ording to the fourth power of tlie temperature is tcxi dilTiruU 
I to pursue, but if we are content w'ilh (‘ugnatti rt'snlts W'e can 
I follow' them out mathemali('ally in a ]\y})ol]ieti< al law' ('f the 
first power. We then find that the density would iiu'rea''e 
as we go outwards, at first slowly, hut finally with i-xtreine 
rapidity, the last tt'iiih of tlu* radius eonq)rising half the mass. 

: The radiation from stK'h a borly wi.iild lie praeti('ally nil, no 
; matter how hot tlu* centre was. Of ('nurse siieli a slate would 
be slati(*ally unstable. Jt w'l iild never gid estiiblislied beeaiise 
, currents would arise to exi'hange the positions of the liotter. 

less (h'Tisc, inner parts and the cooler, more dt'nse, outer ones. 

• By lliis interchange the inner jiarts would be opened (xit and the 
total radiation rai.sed. Since the only cause for tlu'se eonvei'tion 
ciirn'iits is tlu* statical instability pnuhu'cd by radiation, and 
i tlu' rapid stilling of radiations w'ithin the body produces there 
1 a ternperalure gr;ulient falling ven' slowly, they w'ould be for IIk' 
most jrart extremely slight. Only near the surface w'ould they 
become violent, and only there wiaild tlu re be a rapid fall of 
teiiqx'rature and di'iisity. Thn-ugji thc main body tliese would 
remain nearlv lonstant. Indeed it s('('ins that, in the final 
distribution of density throughout the part wliic li is not subject 
to violent convection (nrrents, it must inereasi* slightly from 
the c'ontre outwards, since the currents would cease altogellier 
i as .soon as a unilorin .slate w'us restored. In the outc'r strata 
I a difh'rent state must prevail. Rapidly falling temperature 
must (and visibly does) produce furious motions w'hic'li w'lioily 
outrun nu'iT rc'storation of stali(\a*^ balanc^e. Portions ('hange 
place's so rapidly and so continually, that w'e may take it, where 
anv average is readied, the ('ne rgy is so distributed that tlu re is 
neither gain nor loss w'hen such a change occurs, 'j'his is the 
: law' (.f ('onvective ('quilihrium. But in the sun's atmosphere 
; gravitation alone is a misleading guide, ('onvc'c't ivc equilibrium, 
! w’hi('h depends upon it, gives far too steep a temperature 
I gradient, for it yic'lds a temperature of 6ooo° only 200 m. 
! wdthin th(' fn'c surface, w'hereas the* chrornc’isphere is of an averages 
' thickness of 5000 m., and attains that temperature only at its 
i ba.se. Probably thc factor which thus diminishes the effective 
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condensing power of gravitation at the sun’s borders is the 
pressure of railiatiun. 

The radiations from the sun must be considered in two parts, 
oorresponding respectively to the continuous spectrum and the 
Ime-spcctruin. Tlie latter is considered below; 
** The Black jj. indicative of the chemical eleiiieiils from which 
Bciiy, proceed, and its state at the time of 

emission; the former is indicative only of the rate of loss of 
energy from the sun by radiation, and is inwovtTi with a remark- 
able group of physical theory and cxptTiment, known as 
tl'.e theory of the black body, or as black radiation. The 
“ black body ” is an ideal body with surface so constituted 
as to reileet no part of any radiations that fall upon it; in the 
case of such a b(»dy Kirclihoff and Balfour Stewart showed that 
unless energy were to l)e lost the rate of emission artd absorption 
must be in fixed ratio for each specifu'. wav(‘-l('nglh. 


'PIk' iKune has no reference to the a])]H‘;irance of tlu' htwlv to tlio 
( Ve; wlieii eniittine, cmcti^v. its radiations will be ol all wave-leii-ths. 
and il intf'Tise enoii'di will appeal to the eye as hnninous between 
about wave-leniTtlis yooe and tciith-ineirc's; this inleiisitv is 

.1 question of teiuper.il nre. and as it is ex(]nisiti'lv ina]»]»ro])riate to 
speak ot th(.‘ bulk ot the solar radiations as black, the writer will 
^.poak instead of amorphous radiations from an ideal radiator. The 
Kleal radiator is re.alized within any closed cavitv. the walls of which 
•ire niaint.iinc*d at a <1 el mite tenij)eratnre. The space* wdthin is 
lille<l with radiations I'orrespondin!;' to this teinpcrature. and these 
attain a centiiii eepiilil •rinm which ])erTnits the energy of radi.ituni 
to be spoken of as a wdiole, as a scalar (iiiaiitily, without express 
relerencc to the prop.iyat ion or interference of the vva\'es of wliieh it 
1-, (oinposed. It is tluiii loinid both by experiment and bv tluTino 
dvnaini'" theory that in these amorphous ladiations IhcTc is lur eacli 
ti'iiiperat lire ;i delinite distribnl ioti of the (Mier,e,v over the spectrum 
a('('ordin.^^ to a law whicdi ni ly be expressed by between the 

\\.ivc-le i;;ths A . A -f i/\\ nnd as to the form ol lh<‘ hinetion tp, l‘l;inck 
liiis siiown Ilrvltn Akad. 54 b thatjm intelli.»iblt‘ theory 

llui he ^m'en which le:i.ds to the tonn 

a lortn which agrees in a satisle.ctorv way with .dl the exp<Ti 
ments, h'iy. 1 1 show’s the resultin.^ 
(lislribiitioii ol cinM'ay. The cm losed 
urea for each teinpeniture re])rosents tlie 
total emission of energy for that tern- 
jieiatnre, the abscissae ar(' the wav(‘- 
ien‘j,tlis. and the ordinal t‘s the corre- 
S])onding intensities ol emission for that 
wav('-h*n'4th. It tvill be se(*n that the 
maxiinuTii ordinat(‘s lie upon the curve 
\0 - constant dotted in the liynrc*. ami 

so, as the temperature of the id(‘al body 
rises, tlu; wmvc length ol most inteiist* 
ra<hatiori shills from llu* inlr.i-rctl 
towai<ls the lumiTioiis part of the 
s])eclnim. When we sp<Mk of tlie sun's 
radiation as a whole, it is assume<l th.it 
it is of the character ot the radiations from an ideal radi.itor at an 



a ] ) y ■) t D ] ) r i a t e t e 111 ] ) e r a t u r e . 

The first ade(]uate determination of the character as well 
•IS amount of solar radiation was mad(‘ by S. B. Bangley in 
1893 at Mount Whitney in (alifornia (14,000 ft.), with the 
holormdcr, an exceedingly sensitive instrument whicli he in- 
The s vented, and which enabled him to f(‘el his way 
Constant thenmdl)' over the whole spectrum, noting all thit; 

chief hraunhoftT lines and hands, which were shown 
by sharp serrations, or more prolongaxl deprc'ssions of the 
curve which gave the emissions, and discovering the lines 
anti bands of the invisible ultra-red i)ortion. The holograph 
thus obtained must Ix’ cleared of the absorption of the earth's 
atmosphere, and that of the transmitting a pip a rat us— a spxrln)- 
•'’icope and sideroslat. The first in itself rctpiires an ekiliorate 
otudy. The first essential is an elevated observatory ; the next 
IS a long .series of holographs twkeri at different times of the year 
and of the day, to examine the elTect of interposing different 
thicknesses of air and its variation in transparency (chicfl\' 
due to water vapour). It is found that atmo.spiherie absorjffion 
IS generally greater in .sumiTKT than in winter, a difference of 
-o*',, being found between March and August; morning hours 
show a ra[)id and often irregular increase of transparenty, 
culminating shortly aft(‘r noou, aft(T which the diminution is 
slow^ and comparatively regular. 

•Ihc resulting allow’ancc.s and conclusion are illu.stratcd in tig. 12, 


taken from an article by T.angley in the A sirophvsual Journal 
(1W4), xvii. 2. 'fhe integr.ited emission of energy is given by the 
area of the outer smwtheil curve (4), and the conclusion froni this 
one holograph is that the “solar const uit ’’ is 2-34 calories. The 
meaning this statement is that, arguing away the earth's atmo- 
sphere, w'hicli wastes about one-liaii what is received, a scpiarc 



centimetre, ex])ose<l peiqiendiculaily tf) the sun’s rays, woulil recei\’e 
sulficient energy ])er minute to raise 2-34 grams oJ water 1 ' C. 
I«in.gley’s geiicial di-li-i mijuitioii ol tlie constant was gieatcr than 
Ihis -3 0 to 3’5 calorics; mon* reci’iitly (\ (i. Abbot at Mount 
Wilson, with instru'.nenls and niethoib in whi*. li I.aiieley’s expe- 
ru'jice is cm)>0(licd, h.is ri’diu cd it greatlv. having iirovi-d lliat one 
of Iv.ingley’s corrections w.is erroiu'onslv a[)piicd. 'I'lic resiills 
vaiy brtwicii 1 ’80 aiul 2 22, and the varicAtion ap]>c:irs to be solar, 
not lerreslrial. 'rakin'; ilic value at 21 liie earlh is Iherelore 
receiving energy at tin* rale ol i’47 kilowatts ])er scpiare metre, or 
170 horse ] lower ]Hr sipi.ire y.ird. 'I'lie < on espor.tling inteiisitv 
at the s. Ill's surl u'e is 4-02 io‘ as great, or to‘ kdow.atts per 

scpiare inelri.* -- 7 SS >. 10* horse-power ])er scpiarc yard -I'lioiigli to 
melt a thickness of 13-3 lui tres ( — 30 o It.) of i( e, or to va.p»)ri/e 
I’Sr meties { — 3’<j.’ Jt.) ol water ])i‘r minute. 

!i we assume that the liolograph ol solar emT'gy is siiU})lv a graph 
of amorphous radiation iroin an ideal radiator, so th.it the ('on- 
st.iiits (j, r.„ ol Pl.'uick ’.s ioriiiiila detiTinined tenestri.. II v 
“^®a])plv to it, the hvpi iboln of in.iximinn inteiisitv i’ •- 
2q2i \ to'; an<i as the sun s maximum intensitv (x (iirs 
for about A - t<)oo, wi* find th(' absoluti* tenqK'rature to lie 3<)Oo ,J)s. 
If we (ak'ul.ite Iroin tin* tf*t:il energy (‘mitted, and not Iroin tin* 
position of maximum intt nsity. the same result is obt.iiiu'd witlun 
a tew degrees. I hit to (..all this the temper, at nre ol tlie sun’s snri.iee 
is a ('onventi<ui. •which sets aside* s«une material tactors. We niav 
ask lirst whether the matter ol which the snrlact' is com]i()sed is 
such as to give an ideal radiator; it is inqxjssihle to unswer this, 
but ev(.*n if we admit a dej'i.Lrlnre as great as the gnaatest known 
terrestiial exception, the estimated teinpeiature is diminished only 
some 10 setond (pjestioii rel.iles to the Ixmnd.ii ies, 'Phe 
theory refers to r.adi.atioii homogeneous at all ])oints within a sin.ide 
clos(‘(i boimdarv maint.iinial .at iiiiilorm tenqxTature; in the actiud 
case we have a double bomidarv, one the sun’s snrlac(', and Ihe other 
inlinitelv remote’, or s.iy, non exisb nt, and .it zero temperat me* ; 
.and it is assunu’d lli.it the de-nsily of nuii.'ition 111 the tree v.p.ir(‘ 
vjirie’s inve’rse'lv .as the’ scpiares of the dist.ance Iroin tlie sun. 

I lioiigh there is no ('?vp(’rime’iit behind this assuinjition it c.'.u hardly 
lead to (‘iTor. 

A third (jiieslion is moie dinicult. The teiiqieialiire ,gradieiit at 
the cmiliiies of the ])holosphei(‘ niii-st certainly ascend shatjdy at 
tirst. When wi* sj.y tlu’ sun’s te’m])e’ratur(* is ()»u»o', of wh.it levi'l 
are wa* spH.’akin.i; ? 'Pis’ laet i’^ that radi.itioii is not a siqx’i lit i.al 
phe'nomenoii but a iiKjlar one, and Stedan’s lawg e'xact Ihcu'di it be*, 
IS not an ultim.ite theory but only a mnvenie’iit halting-]>lae(‘, and tlie 
radiations ol two bodie-s can emly lx* comp.ired bv it when their sui f.ices 
are* similar in a speeific w'ay. One (^h.ar. act eristic rd sin h surhiccs 
is Pixity, which Ij^is no tnire of ])arallel in the' snn. 'Phe e onlines 
of the snn are? visibly in a state* of turmoil, lor which a sullicieiit 
e:ausc can be* assigned in the relative readiness with which the outer 
portions part with h(*at to sp.ace, and so cemdem-ing jn-odnee a 
state of static instability, so that thi? outer surface of tin* sun in jilacc 
of Ix’in.g tixed is contimially circulating, portions at high teuqiera- 
ture*s rising ra])ielly fiom the depths to positions whe-re they will 
part rapidly with their luat. and tlmii, wdietlier iierceived or not, 
dc’seending n,gain. It is cl-sir that at least a eemstdeiable ]>art of 
the solar radiaiions come's from .a more or h.-ss dillust* atino qihe re. 
With the help ol tln.-ory and observation tlie part played by this 
atmosphere is toleTably precise*. Us absoqitive <*ttects iijion the: 
radiatie^ns of the? inner photosphere* can bere'adily traced progres- 
sively from the? c(*nln’ to tlie rim of the sun s d^I:, and it h.is 
been measnre'd as a w lndi* byT.aiigley, W. Ji. Wilson .ind othe-rs, and 
for (*ach separate wave? l(*ngth liy F. W. Vtfsy {Astrophys. fourn. 
vol. xvi.). 'rii'* entries in tlie* tabic on following p i.ge ex]>ress tlm 
re*el fiction ol iiilt.*nsity for ditle reiit vv'av(?-lengths A, when the* slit is .set 
at distances 7 < radius tnnn the* cemtre of the disk. 

Building upon these n'snlts A. Schnstc-r Ivis shown {Astrophy!^. 
fount, vol. xvi.) th.al, if for 1h(* sake* of argumeml tin* solar atnu)- 
kphere be* 1.ak(*ii as homo,';e*ner)us in temperature and (puilitv, lormiiig 
a sheet which itse-lf radi.itc’S a.s well as absorbs, the radiation which an 
iiiishield(*d idesil radiator at bo(X)^ would givt* is repre's(*nte*d well, 
i both in sum aiiel in the* distrilnitioii of int(*nsity with res]u*et tr) 
j wave-length, another ideal radiator — now the actual body ol 
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th(' sun — iit about 0700' . sliioldod by an atmosplicrc at an avtuagc 
temperature oi 5500'. and that such an atnl()^])h^'^^' itself provides 
about o-;i of the total radiations that reach us. 

In connexion with this subject it may l^e mentioned that the highest 
measured temperature proilucetl terrestrially, that ot the arc, is 
about ^s<)0' to 4000'' abs. 
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Tli(* ('iieii'y wliieh the sun pours out into space i.s. so tar as we 
know, aud except for the minute Iraction intercepted by the disk.s 
of the planets (, .irMobi.MMi) absolutely lost tor the jnir' 

, Vire o e poses of further mechanical eilert. The amount is such 
that, supposing the average spt'cific heat of the sun’s 
Ixxly as liigh as th.it of w.iter, there would result a getieral fall ol 
temptuature ot 2 to 2--> C. in tlie lapse of each year. Hence, 

if no other ag<*ncy is invoked, at an epoch sis.v a X itKxj years 
ago. the sun’s heat would ha\'<‘ been gri‘ater than now by the 
tactor I 1 a/ pi. where n 0000" is taken for the sun's prestmt mean 
temperature. It seems possible that /i is not a largt* number, and 
if we t.ike v eipial. siiy. to 200. we ccjiiie to the most recent estimate — 
the astronomical -of the date of the earth’.s glaciil epoch, when the 
sun’s radiation was cca tainly not miu li inon' than iv is now, wliile this 
Icator would ditfer materially from unity. Hence loss does not go on 
without regeneration, and w<‘ are apparently at a stage when there 
is an approximate balance Ixdweeii tlunn. It is in fact an impossi- 
bility that loss should goon witiioiit regenenition. for if any part of 
th'* sun's Ixxly lo^*', heat, it will be unable to su])porl the jiressure 
of neiglibournu; parts upiin it; it will therefore be compressed, in 
a geiUM'.'d sense towards the sun’.s centre, the velociti<-; ot its mole 
ciiles will nsi'. and its tmiiperaturt* will again bnul u])w.'irds. In 
consi‘([in*nce oi the radiation ol heat tlie whole body will lx* more 
coiideii-ed tlian l»eh)ri.\ but w hether it is liotter or colder than Ixdore 
will dejiend on whether the contraction set up is more or less than 
enough to restore an exact balance. If wa; arc vlealing with com- 
parati\ely recent periods there is no evidence of progressive change, 
Init if w'c* go to remote epochs and suppost* the sun to have once been 
diffused in a nebulous state, it is clear that its slirinkage, in spite 
of radiation, has left it hotter, so that the shrinkage has oiilrnn 
what would sull'ice to maintain its ra<lialion. It is etjually clear 
that there is a point beyond winch contraction cannot go. and 
thereafter, if not hetorc, the body will begin to grow^ colder. There 
i-. thus a tuniing-poiiit in llie lift' of every star. The nu>v(‘ment 
towards contraction and conscxpient rise of tern pern. 1 11 re which 
radiation sets up. like other motions, overruns the eipiilibriutn- 
only howecer by a minute amount; tlu^ accumulated excesses 
trom all past time now' stored in llie sun would maintain its ladia 
tioiis at their pri?sent rate lor n.,\ .^ooo years, that is, for a few 
thousand years only. 

There is a superior limit to the (|u:inl.ity of energy wliich can be 
deriv'cd from contraction. If we suppose the sun’s mass once 
existed in a st.iti- of extreme ditlusion, the emngy yielded by collect- 
ing it into its present compa.ss w’ould iiot suliice tt) maintain its 
present rate ot radiation for more than ly.oou.ooo yoars in the past; 
m>r if its mean density wen? ultimately to rise tt* eight times its 
pieseiit amount , for more tfiaii tlie same peiitxl in llie Inturc. 'riiis 
supposes the present density iie;nly uniform; if it is not uniloim. 
any amount added to the former period is subtracted from the 
1 itt(?r. A coiitracti»)n of o'2" or 90 111. in the sun’s radius would 
iiiaiiitaiii the present emission for 4500 years. Such a rate 01 
( hangc would be quite insensible, and wa? can affirm that for recent 
times there i.s no rea.son to look for any other factor than contraction ; 
but if we ccmsiiler the remote past it is a dillereiil matter. We know 
nothing »\uautitatively of the radiations from a nelnilous body; 
;md it is <\uite po.ssible that the loss of radiant energy in this early 
stage was very small; but it is at least as certain as any other physical 
inference that ooo.udo years ago the earth itself was of its present 
dimensions, a comparatively old body with sea and lixiii.g creatures 
upon it, and it is impossible to believe that tlie sun’s radiations were 
wiiollv dilfcreiit; but, it they were not, they have? been maintained 
Irom some other source than cfiutractioii. 

1 lie full ol meteoric matter into the suii must be a certain stjurce 
of energy; if i onsiderable, this extern il .sutiplv would retard the 
sun's contract ion and so iiicrea.se its estimated a.ge. but to bring 
about a reconciliation with geological theory, vmy nearly tlie whole 
;*.mount must be thus supple <1. It is easy to calculate that this 
would l>e ])rodiiced by 'an annual fall of matter equal to one nineteen- 
millionth nf the sun's ma.ss, which would make an envelope (’ight 
lUcUes thiclv, at the sun's mean <lensity; thus wouhl be collecled 


I during the year from a sphoriciil space extending beyond the orbit 
of Jupiter, d'ho earth wcnild intercept an amount of it proportional 
i to the solid angle it subtends at th(‘ sun ; that is to say, it would 
' receive a di'posit of meteoric matter about onc-tenth of a millimetre, 
j of density say 2, over its whole surtace in the course ot tlie year. 
! So far there is nothing impossible in the tlieory. Rut there are 
I two fatal objections. The sun is a small target for a meteorite 
coming from infinity to hit, and if this considerable (pianlity 
reaches its mark, a much gri?ater amount will circulate round the 
sun in parabolas, and there is no evidence ol it where it would 
! certainly make itsc'lf felt, in juTliirbations of the planets. A second 
I objt'ction is that it fails in its [)urpo.sc, becaiusc 20,000,000 years a.go 
j it would give a sun quiti* as much changed as the contraction 
I theory gav'e. If w'e examine chemical soiirc<‘S for maintenance of 
the sun’s lieat, combustion and other forms of combiiialiun are 
I out of the question, because no combinations of different elements 
i .ire known to exist at a temperature of (xxx)^. A source which 
s(‘ems ] laiisible, perhaps only because it is less easy to lest, is 
rearrangement of the structure of the elenunts’ atoms. An atom 
is 110 longer ligured as indivisible, it is made uj) of inon* or k;.ss 
complex, aiul more or less pi imanent, .systems in intermil circulation. 
.\'ow under the law of attract ion according to the iin er.se square 
I the distance, or any other ini erse power beyond th(‘ lirst, the 
energy of even a single pair ol material points is unlimited, if their 
I jxjssible closeness ol approach to one anothiT is unlimited. If the 
1 stmrees of energy w'ithin the atom can be diawii upon, and the 
: ])lii'iiomeiia of radio-activity lixive no doubt about this, tlien? is 
lu re an incalculable source ol heat which takes the cogency out of 
any other calculation tespccting the sources mainlainin.g the sun’s 
r.idiation. An ecjuivalent statement of the same conclusion may 
be put thus : supposing a gaseous nebula is <lestined to condense 
I into a sun, the elemental y matter of which it is ci.unposed w illdevolop 
' in tlie process into our known terrestrial and solar elements, parting 
, with cntTgy as it docs so. 

I The continuous spectrum leads to no inference, except that of the 
I temp<‘iaiure of the ccntial globe ; but the multilmle of dark lines 
by which it is crossed reveal thi' elements composing ^ . 

I the truly ga.seons cloaks which enclose it. A labk; of ^ 

these lini'S is a pli\.sical docunu'nt. as exact as it is ^ 

! iiitiicaie. ’I'lie visual jjurtion extinds from about wxl. ^/oo to 7200 
tenth-meti es; the iilira-\ioJet Ix'giiis about 2970, beyond which 
}x)int oiir .'.tmosplieri' is almo.-'l peiJectiy <>])a(pi(' to it; the infra- 
icd can be trace for inuie tlian ten times the visual l«‘ngth, l^ul 
the gaps whicli indicate absorption-lines have not been inaiipcd 
Ix'vond 0870. The ultra- violet and the \isual portion are re- 
corded photograplucally ; Kowland’s classical work shows some 
3700 lines in the former, and 14,200 in llu? latter, on a graduated 
I scale of intensities from icxio to o, or 0000, for tlui faintest lines; 

I betw'con a i|narlcT Jtnd n third of tliesc lines have been identilied, 
lully 2000 belonging to iron, and se viral hundred to water vapour 
' and other alinospheiic ah.soiption. 'I'lie infra-red requires special 
! appliances; it has bei ii examined cisualh' by the help of phosphor- 
j C'^ci'iit plates (Becquerel), and with special jihotographic pJate*s 
I (Abney); but the most eflieii nt way is to use thr Ixilometer or 
I i.idiomicronieter; by this means some 300 or 000 lines have been 
mapped. 

The first problem of the spectniiii is to identity the effects ot 
I atmo.sjilioric absurjition, es])c‘cially oxygen, carbonic acid and 
w'lter \apour ; this is di'iie geiienilly Iw coinpiTing the spectra ol the 
sun .it great and small /enith-distanccs, or by reducing the atmo- 
• splurie. effect by observing from a great eli xatiun, as did P. J. C. 

J.inssen from the summit of Mont Blanc, but the only unqut'stion- 
j able test is to find thuso lines which are not touched by Doppler 
! effect when tlu; receding and advancing limbs of tlu' sun are com- 
j ])ared (Cornu) ; by lliis mtthod II. F. Newall has verifu-d the presence 
■ of cvanogeii in th(‘ photos])here, and it had previously served to 
I disjxove the .solar origin ol certain oxygen lines. In fact, doubt long 
I surrounded the ]iresi'iice of oxygen in the sun, and was not set at 
I rest until K. D. T, K’nnge and F. Pascheii in 189O identified an 
I nnmistakablo oxygen triplet in tlie infra red, wliich is shown terres- 
trially only in the vacuum lube, w here the spectrum is very different 
from that of atmospheric absorptions. The absence ol lines of tlui 
spectrum oL any element from the solar spectrum is no nroof that 
1 the element is absent from the. sun; apart from the possibility that 
1 Ihe high temperature and other circumstances may show it Irans- 
1 loniied into some unknown mixle, which is perha])s the explanation 
I ol the absence of nitrogen, chlorine and other non-metals; il the 
, element is ol high atomic weight we should expect it to be lound 
I only in the lowest strata of the sun’s atmo.sphere, wlii re its teinjx ra 
lure was nearly eqiuil to that of the eenlral globe, and so any absorp- 
tion line which it showed would be weak. This is undoubtedly thi* 
ease with lead and silver, and ])robabIy with mercury also. In 
Rowland's lalde lines from the arc -spectra of the follow ing are 
' identified. The order is appro.xiinately that of the nundx rs of 
I identified lines. Icxcepting strontium, those wdiich are low upon 
I the list are n!presenteAl also by lines ot small intensity. The chromo- 
sphere adfls the thri'e last of th“ list. Tin? strongi'st lines arc 
i Iho.'.e due to calcium, iron, hydrogen, sodium, nickel, in the order 
named. 
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Iron 

Ncodymiuin 

Aluminium 

Bismuth (?) 

Nickel 

Lantliaiiuiii 

Cadmium 

T ellurium 

Titanium 

Yttrium 

Rhodium 

Indium 

Manganese 

Niobium 

Erbium 

Oxygen 

Chromium 

Moly'bdeiiuiii 

Zinc 

T uiigsteii 

Cobalt 

Palkulvuin 

Cojiper 

Mercury (?) 

Carbon 

Magnesium 

Silv'er 

— 

Vanadium 

Sodium 

(iermaiiium 

Helium 

Zirco.niuin 

Silicon 

(lluciiium 

Ytterbium 

Cerium 

Hydrogen 

'I'in 

Europium 

Calcium 

Strontium 

Lead 


Scandium 

Barium 

I'olassium 



riu; ^]K-ctrum taken near the limb of the sun shows incrcaMMl 
general al)Soq)lion, but also definite peniliarities of gn-at interest in 
CJ)nn(*-xion with the spectra of the spots, which it will be convenient 
to describe Inst. 

When the slit of the spectroscope is set across a spot, it shows, as 
might be expected, a general reduction of briglitness as we pass from 
the photosphere to tin; penumbra; and a still greatcTOne 
Sun-spot 1^0 the umbra. I'his is irot a uniform shade 

Spectrum. the, whole length of tin* sjiectruin, but shows in 

bands or flutings ot gr(;ater or h;ss darkness, which in places and at 
intervals have l)eeii resolvetl by Young, Duller and other unques- 
tionable observers into hosts of dark lines. Besides this the 
sjiectruin shows very many dirferenc(*s from the mean spectrum 
oA the disk, the interpretation of which is at present far from clear, 
(ienerally speaking, the same absm jjtion lines an; present, but with 
altenvl intensities, uliich differ from one sp(jt t() another. Some 
lines of ('.(‘rtain (;lemeiits arc alwa\ s seen fainter or thinner than on 
tlic pholospliere, or even wliolly obliterated; oliiers sometimes show 
the same features, but not always; otlier lines of the same elements, 
])('rhaps originating at a level above the sjiot, are nut affected; then; 
are also bright strc'aks when; i;ven Un; gem;ral aVisorption of the sjiot 
is absent, aiul sometimi;s such a bright line will correspond to a dark 
line on the photosphere; most gtsierally tlie lines an; intensified, 
generally in breadth, sonn*times in <larkaess, scmietinies in botfi 
togellier, sometimes in one at the expense of the oilier; certain lines 
not seen in the ])hotos]jhere sliow only' across tiic umbra, others 
cross umbra and pt;nniiibra, otluTs reach a short distance over the 
photosphere. A t(;w of the lines show a doubh; reversal, the dark 
absor]ition liiu; being gr(;atly incr(;ascd in breadth and showing a 
bright emission line, in its centre. The umlira of a spot is generally 
not tormented by rapid line-of-sighl motions; where any motion has 
been found (i. E. Hale, and W. S, Adams malo; its direction down 
wards; but round the rim and on biidges the cliaracU'ristic distortions 
due to ('rnj)tive prominences un; often olKServed. TIn‘ro appears to 
be some connexion between ])rominetices and spots; cpiiesceiit ])romi • 
lu'iices are sometiiiu's found above the spots, and W. M. Mitcliell 
records iui t:ruptive prominence followed next day in tin; same jilacc 
by the ap])earance ol a small spot. Tt does not appear tliat the 
ailecled lines follow in any way tiu; sun-spot cychc 'fhe radiation 
irom a .spot changes little as it approaches the sun’s limb; in fact 
Kale and Adams fiml that tin; absorption from ^le limli itself differs 
Irom tliat of the centre of the fli.sk in a manner exactly' resf'mbling 
tliat from a spot, the saiiK* lines hi ing strengllicned or weakened 
ill thi; same way, though in much le.ss degree, with, however, one 
iiiatf-rial exce])ti(m : if a line is winged in the photosphere the wings 
arc generally increased in the sjiot, but on th<; limb they' are. w(;akened 
or oljliterated. If the .spot s])ectrum is compared with that of the 
chromosphere it appears that the lines of most Irefiuent occurrence 
in the latter are those least affected in the spot, and tlie high level 
chromosjiheric lines not at all; the natnr.il interpretation is tliat the 
spot is below the chromosjihere. As to wlietlier tlie spots are regiims 
of higher or lower temperature than the photospliere, the best 
fjualilied judges an; re.served nr di.scordant, but recent evidence seems 
to point very definitely to a lower temjnTature. Hah; ami Adams 
havi; .shown that the spectrum contains, liesifles a strong line- 
.speclnmi of titanium, a faint banded spectrum which is that of 
titanium oxifle, and a S(‘coml banded -[lart remarked by' Newall has 
been identified by A. I.. Fowler as manganese hydride. The band 
s])ectrum, whicn corrc.sponds to tin; compound nr at least to tlie 
moh‘cnle of titanium, ce.rtainly belongs to a lower temperature than 
thi; liiK* spectrum of the same metal. Hence above the spots tlu:rc 
arc vapours of tempf^ratiirc low <*nough to give the banded siieclra 
of this relractory m(;tal, while only Um; spectra ot sodium, iron and 
others fusible at more moderate temperatures arc found (sev; also 
SPEi TUOUKLIOOR.M'H). • 

The chromosphere, w hich surrounds the photosphere, is a cloak 
of gases ot an average df'pth of 3000 in., in a state of luminescence 
Chroma intense than that of the photosjihere. Hence when 

sphere. ' photosphere is vi(*wed through it an ab.sorptjoii 

•Sjiectrnm is .shown, but W'hen it can be viewed .separately' 
a bright line s})ectnim appears. Most of the metallic vapours that 
produce tliis lie too close to the photosphere for the separation to he 
made except during eclipses, w’hen a flash spectrum ol bright iin< s 
shines out for, siiy, live seconds after the continuous spectrum has 
disappeared, and again before it reappears (see Ju lipse). F. W. 
Kysou has measured some eight hundred lim's in thi; lower chromo- 
sphere and identified them w'ith emission spectra of the following 


elements: hydrogen, helium, carlxvn wdth the cyanogen band, 
sodium, magne.sium, alunimium, silicon, calcium, scandium, tita- 
nium, vanadium, chromium, niaugaiiese, iron, zinc, strontium, 
yttrium, zirconium, barium, lanthaiium, cerium, motlymium, 
ytterbiiiin, Icail, europium, besides a frw doubtful identifications; 
it is a curious fact that the agreement is with the spark speclr.i of 
these elements, where the photos])hert' shows exclusively or mori; 
definitely' the arc lines, winch are generally attributed {o a lower 
temperature. In the higher ehromosphere the following wire 
recognized : lielium and parhelium. liydrogeii, strontium, calcium, 
iron, chromium, magnesiniji, scandium and titanium. 

In the higher chromosphere on occasions metallic gases arc carried 
nj) to such a level that without an eclii>.se a briglit line spectrum of 
iri.iny elements may be seen, but it is always possible to see those 
ot hy'drogen and helium, and by opening the slit ol the spectioscope 
so as to weaken still lurther the continuous .spectrum from the 
])holosphere (now' a mere reflection) the actual forms of the gaseous 
structures called prominences round the sun’s rim may be seen. 
In the visual sju'etnim there are four hydrogen lines and one helium 
line in which tlie nctual shapes may be examined. The features seen 
diiter according to the line used, as the circumstances prevailing at 
diltiTcnt levels ol the cliromosplieie call out one line or another with 
gre^rter iiiten.sity. The heliiiiii formations do not reac.li the sun's 
Jiiub, and it is another [>u//liiig detail that the spectrniii of tlie ilid: 
shows no aUsorplion line of anything like an intensity to correspond 
with the emission line oi lielium in tlie cliroiiios])here. Thi promi- 
nences are of two kinds, quiescent and erujTive. Sor.U' ol the lormer 
are to be seen at llie limb on most occasions; tiny may' hang for flays 
about the same pl.ice; they reach altitudes ot which tlie average i-. 
perh.ips 20,000 m., and show' the, spectral lines ol liydrogeii and 
lielium. Sometimes tiny final above the siulacf*, sometimes tiny 
are connected with it by stems or branches, ami they show ih Ucate 
slriatetl detail like cirrus cloud, 'the eiuptive prominences, called 
alst» metallic, bec.au.se it is tiny which show at tlieir bases a conqilete 
brigdit line .spectrum oi the metallic elements, rush iq)\vards at .sja-eds 
which if is dilficult to associate with tiaiisli*rs ol inattir; the velocity^ 
offen exceeds 100 m. a secoml; W’. M. Mitchell watched oin* rise at 
230 111. a secoml to the hiight of 7f),oiH) in., ami in li\r minutes alter 
it had faded away *aid th'* region was quii't. 'l liis is remarkable 
only' ill point ol velocity. Much greater lieighls occur. \(»uug 
records one wliicii reached an elevation ol 330,000 m.. or more than 
three quarters ol the sun's railins. Siiii i; iflentihcatioii of sjieclral 
lines is a matter of extriune refinement, any cause w hiili may tlis]>lact; 
lines irom their normal jilaces, or otlieiviise changi* their features, 
must be e.xamined sci upuloiisly. \V(* liavi' seen above numerous 
applications of the j)i)])])ler eflect. Two otlier lauses ol displace- 
ment call for imuition in their bearing on the solar siiectrum 
ju'C'ssure ami anomalous dispersion. The jui'ssure wliich ])roduies 
a coulmuous sjiectnim in gases at a tem]>erature ol Oooo^ must bi* 
very gieat. Recent experiim nts on arc s])«‘ctra at jiressure.s iq) to 
100 atmospheres by W . ]. Humpliriys and by W. ('. 

Duffield show s.vi-ral siiggi'.stive pi'ciiliarilii's, thougli ^ ® 

their bearing on solar phenomena is not yet determined. 

'the lines are broadeiietl (as was already known), the 
intensity ol emi.s.sion is much increased, hut .some 
arc weakfuied and .sonic .stn'iigllieried, nor is tlie amount of 
broadening the same for all lines, nor is it always symmetrical, 
being sometimes greater on the red side; but besides tin; ellect ol 
unsyiiiiiietrical broadening, every line is dis])lace(l towards the. red; 
diflereiit lines again behave ilitfereiitly, and tiiey may be ananged 
somewhat roughly in a Jew groups according to their behaviour; 
reversals are also ellectcd, and the reversed line ih/i s not always 
corre.spund with the most intense part ol the emission line. For 
examjile, in tIu* «iron spectrum three, groups about wave-length 
,1300 are loLiild by Duffield to be disj)laced respectively o-ij, 
o-()6 tenl}i-nietre.s, at 100 atmospheres. 'I'his shilt towards the 
red J. Larnior sugge.->ts is due to relaxation of the spring of the sur 
rounding etlii.T by' rea.soii of the crowiiiiig of the molecules; a sliilt (>1 
0-17 tenth-metres would, if interpreted by Dopjiler's piinciple, have 
been read as a receding velocity of ii kin. per secoml. It is clear 
tliat these results may give a siiiqile key to some j)U/.zli!ig anomalies, 
and on the other hand, they may throw a im asure ol unceriainl y 
over absolute deterniiiiations of line ot-sight velocities. 

The possible applications ol aiiomalcuis dispersion are varied 
and interesting, and have recently had much attention given to 
lliem. W. H. Julius holfls that this sole fact robs^if 
objective reality almost all the features of the sun, 
including proinineiices, spots, laculai; and llocculi, and ^ 
even the eleven-year jieriod. Thougli few follow liim so far, an ex- 
jilanation of the principle will make, it clear that tlicrc are numerous 
pixssible ojiportuiiitii's tor anomalous dis])ersion to qualify inferences 
from the S])ectruin. Theoretically anomalous dispersion is iiisepar- 
alile from ab.sor]Jtii)n. Wlieii a system vibrating in a free jieriod 
of its own encountiTs, say' through the medium of an enveloping 
aether, a second system having a different free period, and sets it in 
vibration, the amplitude of the second vibration is incoiisideiable, 
except when the periods approach equality. In such a case the. 
two systems must be regarded as a single more complex one, the 
absorlx'd vibn^tion becomes large, though remaining always finite, 
and the transmilfed vibration undergoes a remarkable change in 
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its pcrlo'l. This is illustrated in 13, ^vho^c the effect of a 
absorbini; system upon vibrations of all wave-leiij^ths is shown. 

'rile line 77 shows tlnr factor by 
whicli the index of refrae.tion of 
the transmitb'd vibration is 
niultij)lied, and the cnrvi* p the 
! jf intensity of tlu' absorbed vibra- 

i • tion for that wave-length. TIh' 

/ / *. relative increase ol index takes 

- // \ place on tilt' side where the wave- 

I [J \ It'nj^tft is j^reater th.in that of the 

I .. A absorbing system. 'Pht' elTect of 

Fid. 13. sutdi a change may lie to ben«l 

back the colonrtMl riPibon of the 
spectrum upon itself, but just wht'rc tins is done all its li.cjht will be 
robbed to maintain tlie absorbin>^ system in v ibration. Theory is lu're 
much less iiitric i.1e than fact, but it st'eins tocover the most imjiortant 
features and to be well confirmed. Omittini' extreme example's, 
like fuchsin, where the speotrnm is actually cut in two, it is of more 
f?eneral importance to detect the phenomenon in the onlinary 
absorption lim-s of the metallie ('lements. This has Pieeii done most 
compietel\- by L. I’ueciaiiti, who iiK'asun'd it by the interferometiT 
in the ease of more tliaii a hundred lines of different metals; he found 
its de^^rc'e to ditier much in ditfert'iit lines of the same spectrum. 

Dillcrences of refractivi* index prod.ucc their greatest dispersive 
elleets when incidence on the retracting surface is nearly tangcmti il. 
\V. If. Julius h<LS used this fact in an admirable expi'riment to make 
the ctfecF \i'-ible in the case of fht' H lim's of sodium. A Inirner 
was constructed whicli gavii a shei^t of llame 730 mm. long and 
I mm. thick ainl to which sodium (.onld be siipplii'd in measured 
(iuaiilii\-. Li,L;Iit from an arc lamp was so din cted that only that 
part reaclie*! the speclroM'opi' which fell upon the; flame of tin- 
burner at grazing incidence, and was tlu'rt'by ri'fracted. As the 
su]>]ily of stidiiim was inrrea--<'«l, the lines, be^i«-les becoming broadi'r, 
d.id so unsymmeirically, and a shadi'd wing or band a])])('m'ed on 
one side or the other according as the lii'am impingt'd on one side* 
or the oilier of the flame. ’I'Ik'si' binds Julius calls dispersion 
bands, and then, assuming that a species of tubular structure pre- 
\ails within a huge put of tlu' sun (such as the filaments of the 
corona suggest for that region), he ajipUes the weakening f)f the light 
to explain, lor instance, tlu' broad dark II and iv (calcium lims, 
and tlie sun spots, bt'siiles many remote r ap])li(m,tie)ns. ‘But it 
should be neited that the Piamls of his exjii'riint'ut are not due to 
anomalous disju rdon in a strict SfUise. '1 hey ;i.r(! lonned now' on one 
'•i«le, now on th<- other, of the absorption line; but tin* r.''])i'l incn^asii 
of lefractive index which accoiii]KLui<'s true anomalous dis])ersiou, 
ainl might be « xpected to jiroduct' simihir liands l>v scatb'riug the 
light, ap])ear.s both i'rom theory u.nd experiment to Ix'lorig to tlu! 
side of gri-ater w*i.vehngtli exclusively. Julius's phenomenon 
se('ms insr]).iiMble from grazing inci letici-, and hence anv explanation 
it supplies de])( uds ujiou Ins hypothetical tubular structure for layers 
ot eipial dcii-ity. IduTe nri; otluT ditticulrii's, in calcium, tor 
instanct-, tlie g line shows in tlu^ laboratory much stronger anomalous 
dispi rsion th.Lii 11 and K; but in the soIut spectrum H and K an^ 
broail out ot all comparison to e. H.ile hns jxiinted out otlier 
respect^ in wdiich tin.' expl.i nation fails to lit facts. In connexion 
with the .pu ^tioii whether the ph« uomena of the sun an; actually 
very different from what tla-y raipei fiei.illy appear, A. S(dimidt’s 
theory ot tlie phob.ispheri.' deserves mention; it explains how tlie 
appearance ol a shar|i boundary might be due to ii species of mirage. 

. Cuiisider tlui rays w hich miet the eye (at unit distance) 

T^h *orv of angle d from tlie centre ot the sun's flisk; in tlu ir 

the*Photo- ])rt.viou.s passage through the parliallv translucent por- 
sphere of this body wi' ha.v(; the eiiua^rioii .sin — r/i sin / 

(iig. 14). Now giuieially /x will decrease; as r increases, 
but the initial value of /j. is not likely to be more than, say, twici- 
its final x'.iliie of unity, while y increasi^s nianil old in the same range, 
hence in gener il yu will increase -with and tln-relore for a given 
value of d, t will continually increase as we go inw’anls iij) to 00 \ 
which it will atLiiii ft.)r a certain value of r, ainl this will be the deejiest 
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level of the sun’s body from which rays will reach the eye at the 
given ail;,!'' d. Itut if there is a n gion, say Irom r' to throughout 
which r,u (u creases a-; r irn reuses, any ray which cuts the outer 
eiivel ojx: r' at au acute .angh; will cut the i'jim r fine r" also, and can 
be traced still further inw'ard^ bt'fore the angle i awiounts to 90®. 


Apart then from absorption there wall lie a discontinuous change 
in lirightness in the apparent disk at that value of the angular 
radius d which corresponds to tangential ('mission from the upper 
levcr y' of this mirage- form ing region. Of course we are unable tr> 
say whether such a n'gion is an actuality in tin; snn, on the I'arth 
it is an exception and transient, but the gnxiter the dimensions of 
tlie bovly tlu; more probable is its ocenrrence. The tJieory can be 
put to a certain test by considi'ring its implications with respect to 
colour. Th(i gr(‘at(T p. is, the greati'r would be the value ot d, the 
aiiparent angular radius, corrc.spoiiding to horizontal emission Irom 
a given level r, and that whether w e acci pt Schmi<lt’s theory or not. 
Ilenc(‘ if the sun's diameter were nu'asmvd llirougli (lbf<;renlly 
c«>lonr('d scret'us, the violet «lisk must appear greater tlian the red. 
Now' imxisures made by Aiuvers with the ra.])i; heliometer showx'ii 
no diff(*rence, amounting to o-i", and so far lU'galivi^ the itlea that 
the r.ays reach us afti'r issuing from a level w lun; p is si'usibly ditter- 
('iit from unity. Pn'siiinably, then, the iiini'r emissions are alisorlx'd 
and those wdiich rc’ach ns start from very luxir thi^ surface. 

Th(‘ sun's distance is the iiidispensabk; link wliich connects 
terri'strial measures with all ci'lestial oiu'S, tliose of the moon alone 
oxc('pted; hence the (‘xcejilioiuil pains taken to dt'ti'.r- 
mine it. The transits of Venus of 1874 and 1882 wi'n* 
obst'rved by ex])i'ditions trained lor the ]^ur])ose bi'ton'- ^tunce. 
hand with evt'ry ])os-^’il)le ioresiglit, and sent out by ilu^ British, 
Fnmch and (h'rman governments to occupy suitable stations 
distiibiitc'd over the world, but they st'rvi'd (.mly to dtinonsfrate 
that no high degree ot accuracy c;in ever be expecteil Irom this 
method. It is th(' atmosphere of Venus that sjioils tin? observation. 
Whatever h(' the subsequent method of reduction, the instant is 
rt;qnired wlieii tlu' planet's disk is in internal contact with that ol the 
Min; but alter contact has plainly ])assed it still remains conneclt’d 
with the sun's rim by a “black dro]),’’ with the ri'snit that Iraiiu'd 
oliscrvers using similar instruments set up a fi'w feet from om* anof lu'r 
.s(»m('times differed by hall a minute ol time in their record. It i'- 
little wonder, then, that the si'vi'ral reduefions of tlie collect.('d result'-' 
were internally discordant so as to leave outstanding a consider.d)l( 

*' prol)al)l<‘ error,’' but showt'd themselves al)le to yield vi'iw' different 
conclusions when the same s('t wxis discussed by diflerent persons. 
'I'hns from the British ob'^i'rvation.s of 1874 Sir ( 1 . B. Airy deduced 
a parallax of 8'70" and E. J. Stone S'S8"; irom the French obsiTva- 
tions of thi' same date Stone dediici'd 8-88'' a.nd V. I’liiseux 8'qi’'. 
Tlu' first really adetpiate deti'rminations of solar parallax wi'ix' those 
ol Sir V)a\id Gill, measured by infi'rence from the apparent diurnal 
shift of ^lars among tlu* stars a-» the earth turned diurnally upon its 
axis; the observations were made* .i.t the island of Ascension in 1878. 
The di-.k oi Mais an<l his colour are ('( i tain disadvantagi's, and Gill 
atterwarcU supeisedi'd his own work by tri'aliiig in tlie same wav 
tlui tliree minor plaiu'ts \ ictoria, Iris and Saj)pho--th(' last was 
obs(*rv('d by W’. J... Flkin. 'rhese planets are more' r(*mote than Mars, 
but that lo;s is nu/iu* than outw'eighed by the laet that tJiey an* 
indistinguishable in appearance* from st;i.rs. 'I'he measures wen* 
made, with the. Capt* heliomeb'r and have lu'vi'r been superseded, 
for the latest results with the minor ])lanet Jeros (‘xactly confirm 
Gill’s rc.sult — 8*8o"i, w'hile they decidedly diminisli tlu* associated 
]irobablc error. The planet Icros was diM'.ovrred in 1899, and 
proved to hnv(? an orbit betwu'en tlu* (*arth and Mars, while evc'ry 
one of the other five or si.x huiulrt'd know'll asteroids lies between 
jSIars and Jupiter. Its mean dista.nce from the sun is ixp) linns 
that of th(* (*arth ; but, liesides, the eccentricity of its orbit is 
hirgc (0*22), ;-o that at the most favourable opportunity it can 
come within one-si;vL*nth of the distance of the snn. 'I'liis tavour- 
ablccascis not realized at every opposition, but in 1900 the distance 
was as little as oiie-tliird of that of the sun, and it wxis obst rved from 
Oi'.tober 1900 to Jamiary looi photographically iqion a concerted 
but not absolutely unilorm plan by many obs(_-rvatories, of w'hicli 
the chief were the French national ol).servatories, (rri'cmwich. 
Cambri<ig<*, Wasliington and Mount Ilamillon. The j)lari('t showed 
a stellar disk varying in magnitude from 9 to 12. On some plates 
the stars w'cre allowed to trail and the planet was follow iul, in others 
tlu^ reverses [U’octslnrii w'as taken; in either cas(* tin* jilanet's position 
is measured by ndi'n ing it to “ com])arisoii stars “ of approximately 
its own magnitude situated williin 25' to 30' ol the centre ol the 
jil.it'*, while tlu‘s(; stars are themselves fixed by mi‘asur(*ment from 
brigliU;r “ reference stars," the iiositioiis of which are hniiifl by 
meridian observations if absolnb; placi'S are desired, 'flic best 
results seem to be obtaineil by ( onipariiig an ev('ning’s observations 
with tho.^i* of the following morning at the. same observatory; tlu' 
refen'iice cm tlieii be madi; to Ihe same stars an<l errors in tlu'ir 
position are therefore virtually eliminatiul ; (‘vc'ii if the observations 
of a morning with those of tfu; following evening arc? nsi'd the prob- 
able error is doubled. The obsi*rvations at Grec'iiwicli thus reduced 
gave errors +o‘<)O30'' and +o*c)o8o'" n'spi'ctively. 'I'he general 
result is 8-800'' + 0*00 1 1". 'Po collate* the whole* of the* material accu 
mnlated at elifferent parts of the world is a much more difficult task; 
it re*quir('S first of all a most carefully constrncte*d star-catalogue, 
ujum which the fnrthe*r discus.sion may be; built, 'fhe discussion 
w 'IS completted in 1909 byA. K. Hinks,and inclnde's the material from 
.some hundreds ot plates taken at twelve observatories; in .genera! 
it m iy be said tlie discussion proves that the material is distinctly 



SUN-BIRD 


iH’UTogt'nooiis, and that in places where it would hardly be expected, 
'flu* result is nearly the same as lonnd at (Greenwich alone, 

4- ()*oo2o'', or a mt'an distanct? (j 1 92,830,000111. — 1*40:1 X cm. 
witli an error which is as probably below as above 30,000 miles. 

I'he sun's distance enters into oth(;r nlations, three of which 
permit of its dcttnriination, viz. the etpiation of hidrt, the constant 
aberration, and the parallactic inecpiality of tin* moon; the value 
ot the v« locily ot propaj^mlion of liijht enters in the reduction of the 
two hrst. but as this is better known than the sun's ])arallax, no 
(lisadvauta.ue results. The ecpiation of li^ht is the tiiiu' takc*u by 
li'dit to tniverse the sun's mean distance irom the earth; it can be 
louiid by the acceleration or retardation of the (.'clii)ses of Ju^utir's 
satellites according as JupitiT is approaching opposition or conjunc- 
tion with the sun ; a recent analysis shows tliat its value* is 498-0", 
which leads to tile same value of the parallax as above, but the 
internal discrepancies of the material put its authority upon a 
inucii lower level. The constant of aberration introduces the sun's 
dislaiRe by a comparison bctw'oen the velocity of tlht? earth in its 
nrlfit ami tlie velocity of light. Its determination is difticult, be- 
cause it is in\ olved with questions of the cliaiigiiig orientation ot the 
r.n til’s Li'-ds of rotation. S. C. Chandler considers the value 20-52" 
well established; this would give a p.irallax of 8-78". 'Fhe chief 
trim in the lunar longitude which introduces the ratio of the 
dist.ijices ot the sun and moon from the earth explicitly is 
known as the parallactic inequality; liy analysis of the observations 
]'. II. ('.owc-11 liiids that its coefficient is i24-7“/. whicli .icconliiig to 
K. w . brown’s lunar thcH^iry would imply a parallax 8-778". 

riie best discussion of tlu* sun's apjiarent diaimdc'r has been 
luiule by C. h'. |. A. Auwers, in connexion with liis reduction of 
the t German obst-rval ions of the transit of Venus of 
I he Suns j3g2. It was found that personnlitv played 

uiinensions. impoitant part; the: avera.ge eflcct lui.ght be 1", 
bill fie«|m'ally it reached 3". 4". 5" nr oven 10", with the same 
iiislninient ami method, nor was it fixed for fhe same oh*H-rv< r. 
Some 15,000 observations, from 1851 to 1883, t.ikim by one humlieil 
obseneis at (ireenwieh. Wasliingb>ib Oxford and iSli-nrIialel, 
ele.iiecl as f.ii' as possibU' ot pt'i’soiial t'<[natioii. showc-d no si.ipi of 
diaiige that couhl with jirobability be called progressive orjieriodic, 
]).iiliculaily tliere w.'is no sign oi adhi-sion to the sun-spot jic-riod. 
J ’.etter (leteniiiiialions of the uctu.d value came Irom the IndiomeUT. 
I'lul gave au angular diameter of 31' 59*20" + o*io", ami the value 
ol Ihe yiolar diameter exeeedc'd the equatorial by 0*038" + 0*023." 
'riie conclusion is that the photosphere is very sharply defined and 
'■liows go <l<*lmite departuri* ftoni a truly spherical sliape. Usin.g 
(he ])ir;illL.v 8 .S0", the resulting diameter of the sun is 8()4,oo()m. 
- 1*390 ' to" em. 

li we regaid the sun as one of the stars, Ihi- first four qin-stions 
wi a mu Id seek to answer are its distance from its neighbours, 
^ ^ pr()]K‘t- motion, magnitude and spei. tral ty])e. In --.ome 

respects tile sysb'matie iirosemilion of tlu-se int[uirii's 
has onlv begun, and pioperb' considered they involve 
\ast n si'arclu's into the wliole stellar system. It woiihl take us 
ton j.ir to treat them ;it luiv length, but it may be coiiv’euienl to 
■ uiiinuirize some ot llie ri'sults. The sun’s dearest neighbour is 
eiilaiiri. whii Ii is sepaiated from it by 270,000 firm's the eartli’s 
di-.tam-e, a space wliiiji it would take light Jour years to traverse. 
It is kiirlv certain lluit not more than six stai's lie Avilhin twice this 
dislcmci-. No certain guide has been loiind to tell which stars are 
lu-atesl to us; both l»ii;2hf ness and large pnqiiT motion, though of 
coursi- im reap'd bv proximity, arc apparently witiumt systi'iuatic 
avvra.^e relalioii to parallax. 

flm sun's |.)ro])er motion amon.g tlie stars has been sought in the 
});>■-( as (lie assumption tlial the universe of stars sliowed as a whole 
no dciiMito (lis]>lacemen( of ils jiarts, ami, on tliis assumption, 
dilieicnl methods ol reduction which aftnlmlcd af>f->(iy(ni relative 
di-^ilu ciiu nt of p.irts to yc,(( relative displacement oi the sun agreed 
laiily wo|l iu eoiu'lutling that tlie apex of the sun’s way ” was 
direi. till to a point in light ascension 2/5 ', declination 37“ (In W. 
Dvmui ami \v’. (>. Thackeray), that is to say. not lar from the stir 
\ ' ga in tlie constellation l.yra, and was moving thither at a rate of 
tw rive miles }K‘r second . But recent researehes j ly J . C. Kapteyn .and 
A. S. Rddiiigton, coni'irmed by Dyson, show- tbal theri- is bettir 
gi'oiiiid for bdh'ving that the univer.M- is composed mainly of two 
-dreain^ of stars, the menduTS of c-adi stream actuated by pro])er 
motions of tlie same sense and niagnitiule on the average, than that 
th»- relative iimtions of the stars with one another are forluitous 
(see Star). 'I'liis removes coaqiletely llie ground upon which llie 
diieclion of the sun’s wav has hitherto bei'n calculated, and leaves 
tile (lueslion wholly without aiisw-c-r. 

A star is said to ri.se one unit in magnitude when the logarithm of 
its brigliliiess diminishes by 0*4. 'faking as a star of magnitude 
J a fauri or a Attiiilae, where would the sun stand in this scab' ? 
Several estimates have been made which agree wc-ll together; 
whether direct use is made of know'u parallaxes, or couqiarisou is 
made with binaries of well-delei mined orbits of the same sp«‘Ctral 
fvj'c as the sun, in which theri'tore it may be assumed there is the 
um* rdaiion between mass and brilliancy ((lore), the result is h>und 
that the sun’s magnitude is — 2O-5, or the sun is 10" times as brilliant 
•Ts a first magnitude star; it w*oiild follow* that the .sun viewed Irom 


91 

a Cenliiiiri would appear as of ina.gnitude 0*7, and from a star of 
average distance which has a parallax certainly less than <i i ', it 
would be at least lainter than tbt* fifth magnitude, or, sav. upon tlie 
border-line for nakeil-eye visibility. \Vi- c.innot liere do more tlian 
refer to the spectral type of the sun. It is \iitiuilly identical with 
a groiij) known as the " yellow* stars," ot which the most prominent 
exaiiqdes are Uapella, Bollux and Arcturus; this is not the most 
numerous group, however; more than one half ol all th(‘ stars whose 
spectra are known belong to a sim]der ty])e in whi< h flu- nuTallic 
lines are faint or absent, excepting hydro.gen and sometimes lu liuin. 
which declare tht'insc-lves# with increased prominence, Tlu-se are 
the w'hitt' stars, and the most prominent examples are Sirius, Wga 
and Brocyou. It is commonly though not universally held that the 
dillerencc between the white and yellow stars arisi-s from iheir 
stjiges of development merely, and that the former rejire a y.i the 
earlier .stage, 'fhis again is disputed, and there is imh-ed as vt t 
slight material for a decisive statement. 

Suimniirv 0/ Nunirncnl Data. 

i’arallax ; S-8o0" -f 0-003". 

Mean distance from earth: 1)2,830,000 m. i*.j9^ lo'" t t i. 
(Time taken by light to traverse this distance : 198-0"). 

Diameter : Angular, at mean tlist.iiKi-. T9H)- 

Linear, 109 :<• earth’s (-(luatorial diamet«'r -- 804,000 
m. - 1*390 V to" ( HI. 

Mass : 332.000 .< mass of the i-arth. 

Mean density : -250 x mean di-nsity of (xirth — 1*415. 

Equator; inclination to ecliptic : 7 ' 15'. 

Loiigitiuh' of a.sct'ndin.g node (looSo), 74'’ 2S (/. 

KoLatioii ])eriod ; latitude o ’ : 2^4^)'* 

30’ ; >0-4 V’ 
oo"* : 20*83'* 

80 ’ ; 3o-5i»'i 

Solar constant, or units ot t-neigy reei'iv-ed ju-r miiiiile pi-r :.(juart* 
centimetre at earth’s mean distance : 2*1 calorii-s. 

JClIeclivi- temperature, as an ideal radiator or " lilaek body": 
(looo ' abs. 

BimJooKAPiiY. — Nearly all the chief data n’specting ilie snri have 
lately been an<l still are under ac tive revision, so that fuiblit ations 
have tt'iided to fall rapidly out of date. The most important series 
is the Asfyofyfiysical journal, wliieh is indispt-iiScdile, and in ilM-ll 
.ihnost snllieienl ; among otlu-r matter it contains all the ])ublic itioiis 
ot Mount Wilson Solar Observatory (I'rofessor (1. Iw-llale), II. A. 
Kowland’s l ahlpsof Wavr-I .eui^ths, inanvt liooretical pajM-rs, and some 
n-productious ot important fi'ipi-rs issued (‘Isi'w hc-rc-. But then' are alsi • 
papers which cannot l.)c- disrt'garded in Monthly N oticesi i\m\ Mcnuny.s 
of tlir Royil IsUoiiomical Society, and in Astyonominhe Sac liyn hlrn. 
S. I*, r^ingley's Jlesrayc'hc's on Solay Heat are ]mblished bv the We.r 
Department (Signal Servici*. xv.) (Washington, i88|), ami (rill’s 
paralkix resc-archc-s in CV/’C ^ / nna/s, vols, vi., vii. Aiiwer’s diseu.'-sion 
of the sun’s diaiiu ter is in the discn.ssion ol the; Ijansit of Vi-niis 
obseivations for 1874 ruul 1882. 'Plie best single volume- ujioii llie 
whole subject is C. A. Young’s the San, 2ndc‘d. (Inter. Si i. Sf-ric-s), and 
an excellent summary of solar .speclioscopy, as far .is rapid firogress 
]K-rmits. is in Frost’s translation of Schc-inc-r, A strononuoal Sfoctyo- 
scojn’ (1894). Scheiner’s xoluini'. Sfyahlunf; u. 'f'enij^rytility cl. Sonne 
(i8c)<)), (oiitains a .gn-at (iiuintily of interesting mailer carelully 
collei te<l and discussed. I'or authorit.ilive «le<. laralions upon Die 
latest moot fioints the I'yan, sen lions of the T nternational Ihiitoi joy 
S(}lar Ucscareh (Mniiclu-ster) m.iy be consulted, vol, i. having iieisi 
issued in iQot), and vol. ii. in 1908. (K. A. S\.) 

SUN-BIRD, a name ttioit or k-ss in use for many years,' and 
now ^generally S.eeept(-d as that of a group of ovi'r 100 .spv-i'ics 
of small birds, but w^hen or by whom it was first applied is un- 
certain. Those known lo the older naturalists were for a long 
while referred lo the genus Ccrlhia (Trkk-crkki'KK, or 

some other group, but they arc now fully recognized as forming 
a valid Bas.serine family Xeclariniiilae, from the name A'Vr- 
tarinia invented in 1881 by Jlliger. They inhabit the h:thi()})ian, 
Indian, and Australian regions,- and, w*ith some nolable 
exceptions, the species mostly have but a limited range, 'fhey 
are considered lo have their nearest allii'S in the Melipliagidati 
(.see IIONEV-K.vrKR) and the members of the genus Zostnops] 

^ Certainly since t 82() (cf. Stephe-n.s, Gen, Zoolo^v, vol. xiv. pt. i, 
p. 292). W. Swainson {Sat. Hist, and (Uassif. Birds, i. 145) -.ays 
they are " .so called by the natives of Asia in allusion to their s]>K ndid 
and shining plumage," hut gives no hint as to the nation or langnaLo; 
wherein the name originati'd. B>y the hrencli ihi-y ha\ e Ikcu much 
longer known as " Souimangas," from the Madagnscar name ot (»ric 
of the s])ecies given in 1(158 by Idacourl as Souniani^ha . 

“ (Due species occurs in Baluchistan, which is ju-rhaps outside ol 
the Indian region, but the lact of its being found there may lie a 
reason for including that country within tlie region, just r'.s the 
prcsence of another species in the Jordan valley indnres zoogrnphf-i 
to regard Hid Ghor as an outlier of the Ethiopian region. 
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but their relations to the last require further investigation. 
Some of them are called “ humming-birds ” by Anglo-Indians 
and coloni'^ts, but with that group, whicli, as before indicated 
(sec HuM.MiN(;*mKi)), belongs to the Picariae, the sun-birds, 
being true Passcres, have nothing to do. Though part of the 
plumage in many sun-birds gleams with metallic lustre, they 
owe miK'h of their beauty to feathers \vhi('h arc 
not lustrous, though almost as tivid,^ and the 
most wonderful combination of Ihc brightest 
colours- ‘Scarlet, purple, blue, green and Nellow 
— is often seen in one and the same bird. One 
group, however, is dull in hue, and but fur the 
pntsence in some of its members of yellow' or 
flame-coloured preeostal tufts, which are very 
characteristic of the family, might at first sight 
be thought not to belong here. Graceful in form 
and active in motion, sun-birds Hit from flower to 
flower, feeding on small insects which arc attracted 
by the neetar and on the necUir itself; but this 
is usuall\' done while perched aiid rarely on the 
wing as is the habit of humming-birds. The 
extensible longue, though practical Iv serving the same end in 
both groups, is ess('nlially different in its (|iia.si-tnbular 
structure, and there is also considerable diffen-nee between 
liiis organ in the NcctariniicLie and the Meliphagidac.- The 
nists of the sun- birds, domed with a p(‘nthou.se porch, and 
pensile from the end of a bough or leaf, are very neatly built. 
The eggs are gcnerall)' three in number, of a dull W’hitc covered 
with eonfluent specks of greenish grey. 

'fho Nectaruiiidae form the subject of a sumptuous Mono^raf^h 
by G. K, Shelley (4(0, I^uulon, 187(1- 1880). in the coloured plates of 
\N hicli lull justice is done to the varied beauties wliicli these gloriously 
arrayed little beings display, whih* almost every aN ailrildc source of 
information has been consulted and the results c-inbodied. This 
author divides the family into three sub-families : Meodrepaninae, 
consisting of a single genus and specie's peculiar to Madagascar; 
Nectariniinae, containing 9 genera, one of which Cinnvri^, has more 
than hall the number ol species in the; whole grouj); and \rachno- 
theuinae (sometimes known as “ s])i<Ier-hunters "). with 2 genera 
including ii species— all large' in size and ])lain in hue. 'Po the'se he 
also adds the genus PromerofKs,’^ composed of 2 sjx'cies of South 
Atrican birels, of ver^’ dilferent appe.uaiue, whose' allinitv to the? rest 
can as yet hardly be taken as ])rt)ved. .According to F.. J^. Fayarel, 
the habits e)t the Cape J^rojueroj-fs, its mode of nidificalton, and the 
characte'r e^f its eggs arc very unlike lho.se' of the ordinary Xe'ctan- 
niidat*. In the llritish Museum Cdtul(?^ur of liirds (ix. 1-12(1 
and 291) H. ]. (mdow has me)r(? recently treated of this family, 
re?ducing the number of both genera and .species, tliough adding a 
new genus disco\ ered since the.' publicatie)n of Shelley’s work. 

(A.N.) 

SUN-BITTERN, the Eurypyga IicUas of ornithology, a bird 
that has long exercised .systeiTiatist.s and one whose proper 
plaev ('an scarcely yet be said to have been determined le) 
e\'er v body 's s at isf act i o n . 

Acxoreliiig to Pallas, whej in 1781 ga\'e (A. noYcLL^Beytra^e, vol. ii. 
pp. 48 -54, pi. p a geiexl description and lair figure of it, calling it the 
“ Surinamische Sonne-nreyger." Avdea fiiiiaa, the lirst autheir to 
notice this form was lA'riain, w Iio.se accenint oi it, iineler the name ot 
“ Se)nnf*nve)gcl.” was publisheel at Amsterdam in 1759 {De.scr., 
de Surinam, ii. i()2), but was vague ainl meagre. In 1772, 
however, it was .siilistactorily figured and described in Pozier’s 
Observations suvla physiijue, Ac. (vol. v. pt. 1 , p. 21 2, pi. 1), as the Petit 
paan des roscaux -by which name it was known in l^rcnch (iuiana.-^ 
.V few years later D'Aubenton figured it in Ids well-known series {PL 
EnL, p. 782), and then in 1781 came Ihilton {II. N., Oiscaux, vol. viii. 
pp. T(>9, 170, pi. xiv.). who. calling it " T,e Caurki ou petit paon des 
roses,"' annouTKied it as hitherto nndescribed and placed it among the 
Kails. In the same year a])p(?ared tlu; above-cited paper by l^allas, 
who. notwithstanding his remote abode, was better inlormcd as to 
its history than his great contemporary, whose ignor.iiice, rexil or 
atfi'cled. of his fellow'-countryman's priority in the field is inexplic- 
able; and it must have been by inadvertence that, writing “ roses "* 

’ Cf. II. J. Gadow, Proc. I^oot, Soe. (1882). pp. 409 421, pis. 
xxvii,, xxviii. 

- Ibid. (1883), pp. 62-09, pi. xvi. I 

^ According to M. J. llrisson {Orniiholo^ie , h. 460). this name was 
the invention of Reaumur. It seems to havt' become anglicized. 

Tliis figure and descri])tion were repcab,;d in the later issue of 
thio work in 1777 (vol. i, pp. 679-781, pi. 1). 


for " roseaux,'* Kutfon turned the colonial name from one that had 
a good meaning into nonsense. In 1783 iioddaert, equally ignorant 
ol what Pallas liad done, called it Scolopax solarisp and in reterring 
it to that genus he was followed by Latham {Synopsis, iii. I5(»). by 
whom it was introduced to English r('aders as the “ Caurale Snipe." 
rims within a dozen years this bird w'as refern'd to three perfei tlv 
distinct genera, ;i.nd in those days genera meant much more than 



‘ (l•‘rom Ctimbridxe Xntitml History, vol. ix., “ Birds,” by permission of 
M.Tt-tnillnn ('<>., l.tii.) 

Fk;. I. — Siin-Hiltein {Eurypyf'a helias). 

Ihev do now. Not until i8ri was it recognized as lorming a genus 
ol its own. This was done by llliger, W'ho^3e aiipelkition, Eurypyf^a 
has l>een generally accej)tt'd. 

The .sim-bittern is about as big as a small ( iirlew, Imt with 
mue.h shorter legs and a rather slender, straight bill, 'riie 
wings are moderate, broad, and rounded, the tail rather long' 
and broad. The head is black with a w'hile stripe over and 
another imd(*r each eye, the chin and throat being also white. 
The rest of the plumage is not to be described in a limited space 
otherwise than gciuTally, being variegated w’ith blaek, brow'ii, 
chestnut, bay, buff, grey and white- so motth.'d, speckled and 
belted either in wave-like or zigzag forms as somewhat to 
resemble certain moths. 'Fhe bay colour forms tw'o cimspicu- 
ous patches on each wung, and al.^o an ant e})(‘n ultimate bar 
on the tail, behind whieh is a siibterminal band of bliK'k. Tlie 
irides arc red ; the bill is grcxni.sh olive; and tlu* legs are pale 
yellow'. As in tlie case of most South American birds, very 
little is rec(jrded (.)f its habits in freedom, except that it fre- 
quents the muddy and wujodc'd banks of rivers, feeding on small 
fi.shes and insects. ^ Jn ( aptivity it soon becomes tanu*, and has 
.several times made its nest and ri'ared its young (which, wlu'U 
hiitc'hed, arc clothed with mottled dow'D ; Pror. Zool. Sot:., 
1866, p. 76, pi. ix. fie;, a) in the /uological Gardens (London), 
where examples are generally to be seen and their plaintiA c 
piping heard. It ordinarily walks with slow and precise steps, 
keeping its body in a horizontal position, but at times, when 
excited, it will go through a series of fantastic performances, 
spreading its broad wdngs and tail so as to display their beauti- 
ful markings. 'I’his species inhabits Guiana and the interior of 
Brazil; but in Colombia and Central America occurs a larger 
and sornew'hat differently coloured form, wfliich is known as 
E. major. 

l''or a long while it seemed as if Eurypyga had no near ally, but ou 
the colonization of N(-*w C'aledonia l)y the I'lcnrh, an cxtrc'nu ly 
curious bird was found inhabiting most parts of tliat island, to 
which it is peculiar. This tlu? natives called the Kagu. and it is 
the Rhinochetiis jiibatits of ornithology. Us original describers, 
MM. Jules Verreaux and Ue.s Murs, regarded it first as a heron and 
then as a crane (Rev. et Mag. de Zoologic, i8()o, pp. 439-44 1, pi. 21; 
i 8()2. pp. 142 144); but. on Mr ('xebrge Hennett sending tw-o live 
examples to the Zoological Gardens, Mr Bartlett quickly detected 
in them an afiinity to Eurypyga {Proc. Zool. Soc., 1862, pp. 218, 
219, pi. XXX.), and in due time anatomical investigation showed 
him to be right. The kagu, however, would not strike the ordi- 
nary observer as having much outward resemblance to the sun- 
bittern, of which it has neither the figure nor posture. It is rather a 
long-legged bird, about as large as an ordinary fowl, walking quickly 

Possibly he siiw in the bird's variegated plumage a resemblance 
to the painted snipes. Rhvnchaea. 1 1 is sper.itic name shows that h(3 
mu.st have known how the Dutch in Surinam called it. 



SUNBURY— SVN COPYING 


riifl thon staniling almost |notionloss, with bright rod bill and legs, 
large eyes, a full pendent crest, and is generally of a light slate-colour, 
paler l)cm'ath, and obscur<dy barred on its longer wing-coverts and 
iail with a darker shade. It is only when it spreads its wings that 
’ hese arc seen to be marked and spotted with white, rust-colour, and 



Fig. — Kagu {R/iinochfitis jul,(ilus). 


somewhat ait(‘r the pattern of those of the siui-bittern. bike 
that l»ird, too, the kajpi will, in moments of excitement, give n]> its 
ordiiuiiv placid behaviour and exeeute a variety ol vioh-nt gesticu 
lafions, soiu(' of them e\-en of a more exti.Lordinary kind, lor it will 
(I'lme round, lioldiug the tip of its t^iil or one of its wings in a way I 
that no other bird is known to do. Its habits in its own country I 
were dc'.-ii lilx cl at some leigdh in i<S(>3 by Al. jouaii {Mim. Soc. Sc. 
iWit ('hryhovi'^, i.\. i)-j and und in TS70 by ]\I. Marie {Actes Sot. 

I nu\ lUndi'itu r, xx\ ii. ^ ^2^)). tlu' last of wliom predicts tlu; sjK*edv 
egtiiiclioii of tliis interesting form, a late toteboded also by the 
statement of Messrs I^ayaid {Ihis, 1<S82. ])p. 533) that it has 

lie II 1 / disiippt'ared from the iieighboiiihood oi the more settled and 
i>dj:il)ite(l parts. 

'I'he inhnw',1 a.nd external slnu'tnre of both th('so remarkable 
foims now fiilly known aial it ajijx'ai that tliey, though •-eparabk* 
asdistuu t lemilies, bhny|5 gidae and Rhinoehetidae, must bedeeimd 
th.- relics of very ancient and general ize<l types more or h*ss related 
to till' Rallidac (see Rail), and I’soiiliiid.ae (sec Trumi'Ktek). It is 
• ijdv to be remaiked that the <'ggs oi both JCurvfn’Oi and Rhtnochctus 
li.i\(' a \'ery strong r.illine ajipcarance— -slroiigcT (‘ven than the 
figures published (Pvoc. Zool. Soc., iSiiS. ])I. i2)*would indicate. 

(A. N.) 

SUNBURY, a bonnnjh and the county-seat of Northumber- 
I.'o.d nujiiiy, ^eIl^.svl^'^nia, U.S.A., on the Susquehanna river 
alxuii. 53 m. by rail N. liy E. of Harrisburg. Pop. (1900), <)8io, 
of whom i(>7 w'(To foreign-born; froob, estimate) io,()b8. Tt 
is sen-ed liy the Pennsylvania, tlv* Northern Omlral (rontrolled 
by the Jhnnsylvania) and the .I’liiladelpliia iV Reading railways. 
Snrilniry's j>rinei]:)al indiisiry is the maniifnctnre of silk; the 
Pennsvlvania railway has repair shops here. The total value 
of the borough’s factory jirodui'ts inerca.sed from $1,868,157 
in Tpoo I0 .82,5()2,S29 in i()05, or 38-8^’',. 1’hc borough stands 
Ml the site of the old Indian village, Shamol. in, whieh was 
oi'cupicd l)y Eelaivarcs, Senecas and 'rulclos, and was long the 
inusl j)n)minent Indian village in the jirovinee; in 1747-1755 
then* was a Moravian mission here. Owing to the strategic , 
importance of the place the pro^'iIlcial government erected 
i'ort AugusUi here in 1756; during the War of Independence 
in;mv of the fugitives from the Vv'yoming Mas.sacre came to this 
fort. Sunbury was first surveyed in 1772 and was incor[)()riited 
as a Ixirough in 1707. 

SUNBURY-ON-THAMES, an urban district in the Uxbridge | 
parliamentary division of Middlesex, England, 17 m. S.W. of j 
PauPs Cnlhcdra.l, I.ondon, on a branch of the London 
South Western railway. ]^)p. (igoi), 4544. It is a favourite . 
nvcrsidi' resort and has grown consideralily as a residential j 
district. The ciuirch of iSt Mary, Ilyzantinc in style, dales | 
from 1752. There are pumping works and fdtration beds for \ 
the Water-supply of London. To the north-cast is Kenipton j 


Park, the manor-house of wdiich tvas a royal re.*?idence early 
in the T4th century. The park is famous for its race-meetings, 
the principal fixture being the Jubilee Handicap, esiablisheil 
in 1887. The manor was granted by Edward the Confessor to 
Westminster Abbey, and passed in the i^th eenturv to the sec of 
London and in the 16th to the Crown ; but was not so held later 
than 1603. 

SUN COPYING, or Photo Copying, the name given to that 
branch of photographic ^('on tact printing which is carried out 
without the aid of a camera-made negative. It is now used 
ver>' extensively for c(;pying documents, especially the plans 
of architects and engineers. 

The earliest disi'oN ered process, the ferroprussiate, is still 
the one most largely iis(‘d, on account of its economy and j)er- 
manence, combined with a sirnplii'ity of mani[)ulati(ai that 
renders it highly suitable for office use; it was invenl(‘d in 1840 
by Sir John Hcrschel. This method lias the disadvantage that 
I the cof)i(‘s are blue in colour, and, as it is a negative process, the 
i black lines of the original become tlie white lines of the })rinl; 
j the development is by w'ashing in water, so that the imponant 
feature of accuracy of scale is lost. The next .^tcp of importam r 
{ w'as in 1864, when William Willis of Hirmirigham, the father 
I of the in\'<‘nlor of tlic platinutypc system of plintographic' 
printing, invc'iiti'd the aniline proi'css. In this ir.cthod a paper 
sensitized with, bichromate of potassium is exposed to light, 
j with the ducLiiiunl (generally a tracing) in front of it; the un- 
i ])r()teete.d lines are l)leaelu*d out, but the protected on(‘s remain 
and are developed by contact wuth vapour of aniline, a sub- 
secjuenl washing fm* the removal of chemicals ci inpleling tin* 
print. For twenty years this process was successfully used 
W'itli little opposition other than that of the blue print-; pre- 
\'i()usly referred to, and of tin' JVllet process, w’hich gave a bhu 
line on a whili* ground, lht‘ inventor being assoeiali d throughout 
with the firm (h Vincent Frocks, Day & Son; hut since th.at time* 
a large number of other methods have come into me, some 
requiring a paptT negative in the first instance and some 
not, but all mill'll aided by improved methods of ajqilying 
elcelric light. 'Hie earliest of these improved systems 
utilizing electric light was that invented l)y Mr F. J. Hall, 
whose plK)lo-n»pier consists of two semi-circular glasses forming 
a cylinder, wliieh may be rcMilved, and ihri.ugli which an arc 
lamp travels, wliile the trac'ing and sensitized paper are straiijaxl 
I to its outer surfaci*. 

Fetw'een rgoo and 7908 attention wes chii'fly directed to 
overcoming tin* variation of sixile that is inevitable in all systems 
that reipiire a final washing in water eithir for devek»]»nient or 
for the removal of chemicals ; imd at least four excellent sx'stem"' 
have arisen. While ]\Ir F. R. Vand> ke was perfecting tin* system 
which he patenU‘d in T()01 and w'hich has liecn adopted by tlie 
Ordnance Surx'ey Department at Soulhaniptun, Messrs Vincent 
Frooks, Day Son were working along somew'liat similar lines, 
tlie outcome of*W'hiel7 was their “ Tn:e-to-S< ale, iffioto Litho ” 
system. In both these mcthi.ds a reviT.sed positive print is 
:.(Turc(l on zinc, from which copies can be made in prinliT's 
ink of any colour by the usual lithographic method mi almost 
any material that may he desired. The plates preparerl by these 
metlnals are so serishivo to light that excellent results ('an be 
secured from drav/ings madt* even on sinni-lransjiarent material 
such as drawing ])a]7er, and of ('oursc tl.c plaU's when made are 
eayiablc of alteration or addition and can lx* stored for n prints. 

An admirable jiroc'ess Juul since been invented by M?vl. 
Dorel Freres ( f Paris, whieh is even more expeditious, c.nd 
being less in prime cost is more suitable wiien (;nly a small 
number of jirinls is reijuired. In this case a large sheet of thin 
zinc is c(>atcd w'itli chemically treated gelaf in, with the result 
that w'lieri a ferrojirussiate print is press(*d dow'n on it eitlicr 
willi the hand or by a roller the protected lines alTecl the gelatin 
in .such n. wav that the parts that have been in contact with them 
receive a greasy ink while the remainder of the surface rejects 
it, so that a small number (not gi nerally exceeding six) of very 
excellent prints ean be secured. The inventors refrained Irom 
taking out aijiatenl either in France or elsewhere, preferring to 
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work their invention lis :i secret process, hut the formiilu appears 
either to have leaked out or to have been discovered, so that the 
process is, perhaps with slight variations, used under numerous 
names. W’itli the aid ol the various systems of rotarv^ copiers, 
by w’lieh blue, prints of almost anv length can be secured, 
!)(.)rel prints identical in scale with the originals have been made 
of the Ic-nu^th of 22 feet. An interesting kindred process but 
willi w. II dehned variations is known as velography. 

i'or the technical and clKMuitMl details ol the various melliods 
ri-lciviicv may be uiadt^ to lu iric and Pyoccs.svs bv D. iC. 

Brown (Dawljarii Want). (lo V. l’>.) 

SUNDA ISLANDS, the collective name of tlie islands in the 
Malav Archipelago which extend from tlie ^falay Penin-ula to 
ti'.e Mi-lui't'as. 'They art' divided into the (Ireat Sunda Islatub - 
i.(\ Siinia’ra, Java, Borneo, (A'lebes, Banka and Billiton, 
with their adjacent islands — and the ialtle Sunda Islands 
of which the mure important arc Bali, Lombok, Siiinbawa, 
Idoivs, Snioba and Timor. 

Sunda Strait is the channel sej)arating Sumatra from Java 
CiM'd uniting tlie Indian Octan with tlie Java Sea. It is 15 m. 
broad between the south-eastern extremity of Sumatra and 
the ttn\n of Anjer in Java. In the middle is the lou-lving 
well-wooded island of Dwars-in (len-W'eg ('‘ right in tlie wav"), 
otherwise Middle island or Sungian. In 1883 Sunda Strait was 
^he si'ene of th(' most terrific' results of the eruption of Krakatoa 
f<y. 7 '.), a voh'anic island further w(">l in the strait. 

SUNDARBANS, or St-’NDERBrxns, a tract of waste country in 
Bengal, India, forming tlie seaward fringe of the Gangetie 
della. It has never been surveyed, nor lias the ct'nsus lieen 
extended to it. It stretches for about i()5 m., from tlie 
nioutii of llu- TIugli to the mouth of the Meghna, and is bordered 
inland by the three settled districts of the Twenty-four Parganas, 
Kimlna and Backergunje. The total area (inc'luding water) 
is e.^limated at 6526 s(j. m. It is a water- logged jaingle, in w’hich 
tigers and other w’ild beasts alyumd. Attempts at reclamation 
iia\'e not been very successful. The forest (h'partment realizes 
a large revenue, (’liiefly by tolls on [irodiK'e removed. 'I’he 
characU ristic tn‘(! is the sundri (Ihrifiera littoralis), from whirl) 
the name of the tract has probably been derived. It yields a 
hard wood, usc'd for building, and for making boats, furniture, 
&■:. 'fhe Sundarbans an* everywhere inttirsccted by river 
cl'ianneL and creeks, some of wliic'h afford water communication 
between Cale.uttaand the Brahmaputra valley, both for steamers 
and f(*r native bixits. 

SUNDAY, or the Lokd’s Day (1/ toD 7//\toe rffxipa, dies soIis; 
rj KvfnaKij ijfxepa, dics doniim'di, dics do/fiiiiiciib '), in the Ghris- 
lian world, the first day of the -week, (elcbrated in memory of 
the reMirreeiion of Christ, as the principal day fur public, worship. 
An additional reason for the sanctity of the da) may have been 
found in its association with Pentecost or Whitsun,- There is 
no evidence that in the earliest years of Christianity there was 
anv tormal observanc'e of Sunday as a day of re.^< or any general 
cessation of work. But it seems to liave from the first been 
set apart for worship. Thus, according to Acts xx. 7, the 
di.'^('iples in droas uk t weekly on the first day of the week for 
exhortation and the breaking of bread; t (.'or. xvi. 2 implies 
at least some observance of the day ; and the solemn com- 
memorative (haraeter it had vei*)' early acquired is strikingly 
indieated by iin incidental expression of the writer of the Apoi a- 
lvf)Se (i. 10), w’ho for the first time gives it that name (“ th^ 
Lord’s Day ”) liy which it is almost invariably referred to by 
all writers of* the century immediately suereeding apostolic 
times.*^ Indications of the manner of its oh.servanee during 
this period are not wanting. Teaching of the Apostles (c. 14) 

i 'The 'r«.ul(>nic and Scaiuiinaviiin nations a<U)])t the former 
designation {Sunday, iionntag, Sbndag, Ac.), the I..atin nations the 
latter {dimanchc, domenica, ctorningo, Ac.). 

- f^'ruin an expression in tlie Epistle of Barnabas (c. 15), it w*oiild 
alnifist seem as if the Ascension also was believed by some to have 
taken place on a Sunday. 

In the I*4>istle of Barnabas already refer re<l to (c. 15) it is called 
“ the. ei-hth day " : “ We keep the eighth day with joyfulne.ss, the 
dav also in which Jesus rose again from the dead.'' Cf. Justin 
Martyr, Dial. c. Tryph. c. 138. 


contains the precept : “ And on the Lord's day of the l.ord 
(xara KvpuiKijv Kvpiov) I'ome together and break bread and 
give thanks after confessing your transgre.ssions, that NOiir 
sacrifice may lx* pure.” Ignatius (Ad Magn. c. q) sjicaks o[ 
those whom he addri'sses as “ no longer Sabbatizing^ but liviiyg 
in the obsi'rvance of the Lord's dc.)' (mitu KVfndKijv on 

\vhi< h also our life sjirang up again."’ Eusibius (f/.A. iv. 1:3) 
has preserved 11 letter of Dionysius of Corintli (a.d. 173) to Soter, 
bisiiop of Rome, in which he says ; “ 'To-day we have pi^^M‘d llui 
Lord’s holy day, in which we have read )'Our epistle " : smd the 
same historian (JI.E. iv. 26) mentions that Mt'lito of Sardis 
(a.d. 170) liad written a treatise on the Lord's day. Pliry's 
, letter to Trajan in wMiic'h he speaks of the meetings of the ('hris- 
I Bans “ on a stated day ” need only be alluded to. 'Lhe first 
, writer who nuntions the name of Sunday as applii '.ible to tl.e 
Lord's day is Justin Martyr; this designation of th(' first (!a\ of 
the week, wLieh is of heathen origin (see Sabbath), liad come 
into general use in the Roman world shortly before Ji stin 
wrote. He describes {A pot. i. 67) how on the day (ailed 
i Sunday ” town and ('ountry ('hristians alike gathered together 
1 in on(‘ place for instruction and prayer and charitable ulTerings 
; and th(‘ distribution of Thread and wine; they thus meet together 
i on that day, he says, hecaiist? it is the first day in widt h God 
j made the world, and because Jesus Christ on the same day rose 
I from the dead. 

j As long as the Jew'ish C'liristian element eontimu'd to ha.ve 
I any intluenee in the Chun'h, a tendency to (L.serve Sal i] Kith as 
wTl as Sunday naturally persisted. Lustbius ( 7 /. A', iii. 27) 
mentions that the Eliionites continued to kee]) both (lavs, and 
there is abundant evideyiee from 'Tertnllian onwards tlxit so far 
as pul)li(' worship and alistcntion from fasting are concerned 
the praeli('(' was widely spread among the Genllie elu.relies. 
Thus wt' learn from Socrates (11. Ji. vi. e. S) that in h’s lime 
piiblit' worship was held in the diunLes of Constant inoyile on 
l)()th days; the Apostolic Canons (('an. 66 [65]) siu'iily ])ro!nl)it 
fasting on Sunday or Satnulay (ex('('pt Ilol)' Salnrda\’); and the 
injuiK'tion of the Apostolic Constitutions (v. 20; el. ii. ct), vii. 23) 
is to “ hold your soli'inn assembTu's and njoiee overy Saliliath 
day (excepting one), and every Lord's da) 'Thus the earliest 
observance of the day was confined to congregational W(.)rsl'.ip, 
either in the earl) morning or lat(j evening. Tlu* .'•odal lon- 
ditiou <d' the early ('hristians naturally forl.uide an) g(‘neral 
suspen.sion of work. lrena(‘us (r. 140-202) is the first of lla* 
early fathers to refer to a teiKk'iuy to make Sunday a da\' (if 
rcht in his mention that harvesting- was forbidden by the CTinch 
I on the day. Tertnllian, writing in 202, .says “ On the I ord's 
j day W(J ought abstain from all habit and labour of anxiety, 
I putting off even our busine.ss.” But tbe whole matter was 
phw'ed on a new footing when the civil power, by the (onslilu- 
tion of Constantine mentioned below, began to legislat(' as to 
the Sunday rest. The fourth cummandnurit, holding rs it 
d(X‘.s a conspicuous place in the decalogue, tlie precepts of wiiich 
could nut for the most part be ri'gaixled as oi merely transitory 
obligation, and never of (ourse es('aped the attention of the 
fatfurs of the ehureh; but, remembering the liberty given in 
the Pauline writings “ in n'speet of a feast day or a new moon 
or a Sabbath ” (Col. ii. 16; cf. Rom. xiv. 5, Gal. iv. 10, 11), they 
usually explained the “ Sabbath day ” of the eommandment as 
intKining the new era that had been introduced by the advent 
of Christ, and interpreted the rest enjoined as meaning ces.sati(.)n 
from sin. But when a series of imperial deert'es had ('iijoined 
with increasing stringency an abstinence from labour on Sun- 
day, it was inevitable that the Christian eonscic'nec should he 
roused on the subject of th(‘ Sabbath rest also, and in many 
minds the tendency would be such as finds expression in the 
Apostolic Constitutions (viii. 33): “Let the slaves wmrk five 
days; hut on the Sal)bath day and the Lord’s day let them have 

** The long('r recension runs : “ But lei every onc' of you keep the 
Sabbath aft(*r a spiritual manner . . . And after the observance of 
the Sabbath let every friend (d ('hrist k('cp fh(' Lord's day as a ies 
tival, the resurrection day, the tpieen and chief of all the days." 
The w riter finds a reference to the Lord's day in the titles to Fs. vi. 
and xii., which are " set to the eighth." 
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]ci:iiire to go to church for instruction in piety.’' There is evi- 
dence oi tlie same teiuleiicy in the opposite canon (29) of the 
couin il of Liiodit'ca (363), which fori)ids Christians from Jiidaiz- 
ing and resthig on the Sahbalh day, and actually enjoins them 
to' work on that day, preferring the Lord's day and so far as 
nossihle resting as Christians. About this time accordingly 
wi'iiod traces of a disposition in Christian thinkers to distinguisli 
hetween a temporar\^ and a permanent element in the Sabbath 
day prccc])t; thus Chrysostom (lotli homily on Gtmesis) discerns 
the fundamental princi])le of that precept to be that we should 
d(*dicate one whole djiy in the circle of the week and set it apart 
Or exercise in spiritual things. 'Vhe view" that the Christian 
Lord's day or Sunday is but the ('liristiaii Salibalh transferred 
fnjin the seventh to the linA day of the wark docs not find 
categorical expression till a much later period, ' Aleuin being 
appariMitly the first to allege of the Jewish Sobbath tbat “ ejiis 
obsiTvationem rnos C'hristianus ad diem dominicam <‘onipe- 
teniiiis transtulit” ((f. Dkcaixioik). 

Law Rklatino io Stnoav 

'fhe earliest recognition of the observance of Sunday as a 
legal duty is a constitution of Constantine in 321 a.d., enacting 
iliat all courts of justice, inlialhtunls of tow'ns, and workshops 
were to be at rest uii Sunday {vc.’iryabil' die soils), wdtli an 
exception in hivour of those engaged in agricultural labour, 
flii-^ was the first of a long^ s(‘ries ol irnpcrisil constitutions, must 
of wV\i('h are incorporated in tlie ('ode of Justinian, Id;, lii. tit. 
f2 (De feidis). Tlu' (‘onstitutions compnsid in this title of the 
r'odt* begin w'ith that of (.'onstantine, and furllier provide that 
einaneip.ition and manumission were the only legal proi'eedings 
permissilde on the Lord's day {die uominico), tliougli ('ontracts 
and coinjiromiscs miglit l)i* made between the parlK'S wlarc no 
inlervention of the court was necessary. Plciisure was forbidden 
as well as business. No spectacle was to be exhibited in a 
iheaJre or cin'ie^. If t!ie einjieror's liirthday fell on a »Sunday, 
it , <'i lehr:it i(.)n w'as to lie po.stpuiied. 'fhe seven days before 
and after J’kistcr were to be kept as Sundays. In C<^d. i. 4, 9, 
appears tlie regulation that prisoners were to he brought up h^r 
examination and interrogation on Sunday. On the other liand, 
Cod. iii. 12, 10, distinctly direi'ts the tmdure of rofibers and 
pirates^ even ijii Easter Snnda) , tluMlivine purdmi (says the law) 
being hopt'd for w'here tlie safety of so('ictv Wi.s thus assured. 
.\fter the lime of )ustiniaii th(^ observaru'C of Sunday aj)pcars 
to Iiav(‘ become stricter. In the West, (dmrleinagnc forbade 
lalMtur of any kind. A century later in the Eastern Empire 
No. li\'. of l^eonine constilutions abolished tlie exemption of 
agrieultiiral labour contained in the constitution of ('onstantine; 
but this (exemption wxis specially preservtal in ICngland by a 
constitution of Archbishop Mcopham. The canon law followed 
the lines of Roman law', 'fhe decrees of eccledastical councils 
on the subject have been numerous. Much of the law' is eon- 
tained in tlie Decretals of Gregory, bk. ii. tit, 9 {De leriis), c. i. 
of which (iranslalt'd) runs thus: “ We decree tliat all Sunday's 
he ol)sir\'t‘d from \'esp(.*rs to vc;spers {a vesper a ad vesperain), 
and that all unlawful w'ork be abstained from, S(.) that in them 
trading or legal procetxlings be not carried on, or ;iny one con- 
demned i() (loath or punislunent , or any oaths bit adniinistered, 
‘-‘xeept for })eaee or other necessary reason." Wh.irks of necessity" 
(es[)e(;ially in tiie case of pt'rishable materials or where time 
Avas important, as in fishing) were allowed, on condition that a 
due proportion of the gain ma<]o by w'ork so done wxis given 
to tlie eluirch and the poor. The consent of parties was in- 
sutfK'ient to give jurisdict ion “to a court of law to proceed fin 
Sunday, though it w"as siiflicient in the case of a day' sanctified 
by the ecclesiastical authority for a temporary purpose, e.g. 
a thanksgiving for vintage or harvest. 

In Englarifl legislation on the subject began early and con- 
tinues dow'n to the most inodtTn times. As early as the 7th 
centurv the laws of Ina, king of the West Saxons, provided that, 
if a “ thcowmari ” worked on Sunday' by his lord’s command, 
he was to lx* free and the lord to be fined 30s.; if a freeman 
'worked W'ithout his lord’s command, the penalty was forfeiture 


of freedom or a fine of 60s., and twice as much in the ras(‘ of a 
priest. The law's of /Ethelstan forbadt^ marketing, of .fithelred 
folkmoots and hunting, on the Sunday, in almost all the pre- 
('onquest compilations there are admonitions to keep the day 
holy. The first allusion to Sunday in statute law proper is in 
1354 (28 Eihv. III. c. 14 rep.), forbidding Die sale of wool at tlie 
staple on Sunday. The mass of legislation from that dale 
downwards may be conveniently, if not scientificallv, divided 
into five classi's — ccclesiijstical, const itutional, judicial, social 
and commercial. The Uxins “ SuiuLiv " and “ l^ord’^ daA' ’’ 
are used in the statutes, but the term “ Sabhatli " oecins onlv 
in ordinances of the Long Parliament. “ vSabhatInhreaking " 
is sometimes used to describe a violation of the Sunday obser- 
vance acts, but is objectixl to by Blackstune as legally incorrect. 
Good Eriday and C'hristmas Day are as a rule in the sami' legal 
position as Sunday. In Englisli law' Sunday' is rei koned frciii 
midnight to midnight, not as in canon law' (/ vesper a ad vesper am. 

Tlie acts to he mentioned arc still law unless llie contrary is 
stated. 

Ecclesiasiieal. Before the Reformation there appears to be 
little or no statutory recognitiiai of Sunday, except as a day on 
W'hicli trade w'as interdicted or national sports direi'ted to be 
liehl. Thus the repealed ads of 1388 (12 Rie. II. e. 6) and iqog 
(ti lien. IV. c. 4) enjoiiK'd the yiraetice of archery on Siindav. 
'fhe church it; elf by provincial C(. nslilnt ions and otlu r ineai'iS 
declared the sanctity of the (l;iy, and W’us slrong enough to visit 
W'ith its own censures those who failed to ohservi* Siualay. At 
the R(!forination it w'as thought necessary to enforce tlie ob'.er- 
vancij of Sunday by' tlie st.ite in face of the (juestion niooied at 
tlie time as to the divine or meri'ly human institution (>[ tliC day' 
as a holy day. Sunday olisi r\anee was directed by injiindions 
as w'cll as by statutes of Edward \T. and I'dizabeth. 'flie 
second Act of Unilbrmily of 1551 (5 lV 6 ImIw. Vi. c. i.) enacted 
tliat all inhabitlints of tlie realm were to endeavour tlieniK'lve.s 
to resort to their parish cl.nn'h or chapd aeeustoinvd, or njuin 
reasonable let tliereof to some usual phu o where C(.)mmon jiraver 
is used every' Sunday, upon pain of punishment by the (a n. -ures 
of the ('liiireh. The same priiu iple was re-(‘n.iet(‘d by t’a* Ad 
of Uniformity' of 1558 (i f'Jiz. c. 2), with the addition of a tem- 
poral punishnuMit, viz. a fine of twelve yieiu'e for eai'h olTem e. 
This .section of tlie act i.s, lunvever, no longer law, and it app(.ars 
that the only penalty now incurred by non-alti iulaiice at duirch 
is the sliadowy' (;ne of ec('lesiastical censure. Protestant dis- 
.seiiters, Jew's and Roman f'atliolics were in 184(1 {<) 10 

Vi( t. c. 5(>) exempted from the ad, and the peeiiniaiy' penalties 
W'ere abn/galed as t(j all persons; but tlu' a('ts as to Sunday's 
and holy day's are still binding on men. hers of the Chun li of 
England [Marshall v. Graham, 1(307, 2 K.B. 112]. 

An ad of 1551 {5 cV 0 Kdw. VI. c. s) directed the kec'ping oi all 
Sundays ns holy days, with an exe(“]>ti()n in favont ()f liushaiidmen. 
la]>ourers, lisliennen and other j)t r.Mjns in liarvest or other time of 
uocessily, C'..unn* i.i ol the canons of Kio^ j)iovi»lis tlnit “ all 
manner of ])(T.s«)ns wilinn tln^ (‘h och of Knel.ind sliall eelcljrate 
and keep tin' I.ord’s day, cornin only (.ri.]l(.d Sunday, iiceonluit; to 
Chid's Iioly will and ])l(‘asure and tiie orders of the t'lie.rrli of h.nvl. nd 
prcse.rilMHl in 1h.s.t In-half, that is, in hi-,..iiiii; the word of (hid n.ul 
and tauglit, in private and ))iihli(' ])ray('rs. in lu knowleiU-ing tlieir 
olfcnfi's to tiotl and ainendiucnt of the seaiie, in reeoiKiling them- 
selves charilablv to tlieir iiei^^li hours where di.splcasure hath l)een, 
in oftentimes rc'ceiving the ccniiinnnifni of the hfidy and Mood of 
Christ, in visiting the poor and sick, usiiii; all godly .iiid solier con- 
versation.'* Tlie Long J'atliaineiit, by an ordinaii'a* of c. 51, 

directed the Lord's day to be celebrateil as holy, as Ixnng the 
Christian Sahbalh. Ordinanees of i()50. e. y, and 1 tso. e. 13. con- 
taine<l various minute diisciiptions of crimes against tlie sanrtity of 
the Lord's day. including travelling and “ vainly and profanely 
w'alking." Tliese ordinances lapsed at the Kcjstoration, The Ai.t 
ol Ihiiformity of KXu (13 A' 14 far. II. c. .p enforced tlie nwling 
on cv'ery Lord's day^ of the morning and evening prayer according 
to the form in the Book of Common Braver — a duly which had been 
previously enjoined by canon 14 ol i(»o4. My the ( Iiurch Huilding 
Act 1818, the bishop may direct a thiol service, morning or evening, 
where m-cessary, in any cliurch built uiidc^r the act (s. (>3). B;y the 
Church Building Act 1838, he mav ord(T the jierformance of two 
full services, each if he .so direct to include a sermon (s. 8). The 
Burial Law'S Amendment Act 1880. which antliori/es Imrials in 
churchyards ol the CJiuicii ol England without the use of the funeral 
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olfice of thaf*' church, docs not allow such burials to take place on 
Sunday, Good 1 'ridav or C'hristinas Day if tlio parson of the church 
objects. Under the Metropolitan To lice and Streets Acts, the 
'I'owii J’olice ('Luises Act 1841 and the Public Health Acts, street 
traffic may be re^^ulated during the hours of divine service. 

l^irliamcnt lias occasionally sat on Sunday 
in ('ases of great emcrgetiey, as on the demise of the ('rown. 
Occasionally divisions in the House of Commons have taken 
place early on Sunday morning. The Ballot Act 1872 enacts 
that in reckoning time for election ptocoedings Sundays are to 
be excluded. A similar provision is contained in the !Mnni('ipal 
('orporations Act t 8<S2, as to proceedings under that act. 

Judicial , — As a gtaicral rule Sunday for the purpose of judicial 
proceedings is a dies non juridicus on wiiich courts of justice do 
not sit (() C'l). Rep. 6b/>). By s. d of the Sunday Observance Act 
1677 legal procTss cannot be served or executed on Sundav, (‘xcept 
in cases of treason, fekmy or breach of the peace. Proce(‘d- 
ings which do not need the intervention of the ('ourt are good, 
e.g. scrvic'e of a citation or notice to quit or claim to vote. B\ 
s. 4 of the Indictable Offences Act 1848 a justice may issue a 
warrant of apprehension or a seaia'h warrant on Sunday. The 
rules of the Supreme Court provide that the offices of the 
Supreme Court shall be closed on Sundays, that Sunday is not 
to be reckoiH'd in the ('ompiitatioii of any limitc^d time less than 
six days allowed for doing any ac't or taking any proceeding, 
and that, where the time for doing any act or taking anv 
proceeding exj)ires on Sundav, such act or proceeding is good 
if done or taken on the next day. In tlie divorce rules Sundays 
are excluded frmn compilation, in the county court rules 
llu}' are excluded if tiio time limited is less than forty-eight 
hoiir<, nnd tlie only county court process which can he 
executed on Sunday i^ a warrant of aiT(\st in an Admiralty 
action, ^\■herc a time is fixed by statute, the Sundays arc 
counted in. Where a term of imprisonment exjure.s on Sunday, 
Christmas Day or Go()d hViday, the prisoner is entilkxl to 
discharge on the day next pre('(‘(ling (Prison Act 1898, s. u). 

Social. — Un(I(*r tliis h(‘ad may he groiip<‘d the enactments 
having for their object the regulation of Sunday travelling and 
amusements. 'Fhc earliest example of non-ec(:l(?siastical inter- 
fert'uce with recreation apjiear.s to he the Book oj Sports issued 
by James T. in 16 r8. Royal autliority W'as given to all hut 
recusants to exen'isc themselves after evening service in danc'ing, 
archery, leaping, vaulting. May -games, Whitsun-ales, ini>rris- 
diinces and setting up of Maypoles; hut bear and bnll-baiting, 
interludes and bowling by llu^ meaner sort wxrc prohibited. 
'J’he Sunday Observance Act 1625 (r ('ar. I. r. j), following the 
lines of the Book of Sports, inliibilc'd meetings, assemblies or 
concourse of people out of their own parities on the T.ord’s day 
for any sj)orts and pastimes whatsoever, and any bear-baiting, 
bull-baiting, interludes, common plays or other unlawful exer- 
cises and pastimes used by any person or jx-rsons within their 
(jun parishes, under a penalty of .^s, 4(1. for every offence. The 
right to enfon'c eix lesiasti(sd censures is left untouc hed by the 
act. The act impliedly allows sports other than the excepted 
ones as long as only parishi(.)ncrs take part in them. In r8<;7 
some lads were prosc'cutcd at Slreatlcy under this act for 
playing football in an adjoining parish, but the jusLi('cs dismissed 
the ('barge, treating the act as obsolete. But in 1906 the Society 
for the TYcvention of (Vuelty to Animals instituted a prosecu- 
tion under the ad with the objc'ct of preventing extra-parochial 
rabbit -('oiirsing on Sundays, 'fhe Game Act iSjt (i & 2 
A\'ill. IV. c. j,?, s. 3) makes it punishable to kill or take game, 
or to use a dog, net or other instrument (r.g. a snare), for that 
purpose on Sunday. 'I'lie prohibition (uily appli(‘S to game proper 
aiui .]u('S ikA extend to rabbits. 

There is no law in k'nglaiid against fishing on Sunday except 
as to salmon. Fishing for salmon on .Sunday by any means 
othtT than a rod and lino is prohibited by the Salmon Fishery 
Act 18b I, and free passage: for salmon through all cribs, cVm.., 
used for fishery is to be left during the whole of Sunday. 

I’hc Sunday Observance Aet 1781 (21 (ico. III. c. 49), drawn 
by Dr Portcus, bisheip of Lemdon, enacts that anyplace opened 
or used for public entertainment and amusemenP or feir public 
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debate upon any part of the Lord’s day called Sunday, to which 
persons arc aelmitted by payment eif monew or by tie'kets sold 
for memey, is to be deemed a disorderly house. The keeper is 
to forfeit £200 for every day on which it is opened or used as 
aforesaid on the Lord’s day, the manager or master of the ('ere- 
monies £100, and every doorkeeper or servant £50. The adver- 
tising or publishing any advertiscm(*nt of such an entertainment 
is made subject to a penalty of £50. Proc'cedings under this 
act for penalties may be instituted by a common informer 
within six months of the offence. It was held in 1868 that a 
meeting the object of whic'h was ncjt pecuniary gain (though 
there was a charge for admission), but an honest intention to 
introduce religious worship, though not ac'ccjrding to any estab- 
lished or usual form, was not within the ac't. The hall used 
was registered for religious worship. On this princijile, forms 
of W'orship siK'h as Mormonisrn or Mahominedanism are pro- 
tected. In 1875 actions were brought against the Brighton 
Aquarium Gompariy and penalties recovered undcT the ac't. 
As doubts w(Te felt as to the power of the (Vowui to nanit the 
penalli(.‘s in such a case, an act w’as passed in 1875 to remox'C 
siK'h doubts and to enable the s()\'ercign to remit in whole or 
in part ptmalties recovered for offence's against the act of 1781. 

The substantive elfect of the act is to hit all Sunday exhibit inns 
or perforinaiu cs wlu're iiionev is L]iar;.;c‘d tor admission. In 18(15 
it was d(‘cidt‘d that the cliairnian ol a inectin.i^ held to hear a lecture 
w.LS not liable as manager of the: meeting, a.n(I the solicitor ot the 
liquidator of a t.onq)any was lield not to be* hable.’ J(jr mcrclv lellnig 
the hall for the nieetine,. lii i(jo(> an attempt was uiisuccessiullv 
made to a])ply the act of 17.S1 to o])en air meetings for rabbii- 
conrsing. ITie rules lor the gov(‘nnu('nt ot theatres and pl<JC(.'S of 
public eiitert iinment, and the tt'rins ot tlie licciu'es issued, usii.db' 
prohibit penonnanees 011 Sundays. TJie lessees ol ceilaiii ]'laces 
of public n'Sort in London hav(‘ in some' L<ises olUaiiicil tlieir lict.ice-. 
from Ibe l^oudon ('ounly C'ouncil on ('oudition that they do not hoM 
Sundav concerts, but the recent policy ol the ('ouncil has b(.*<,'ii no^ 
to interfere with or restrict the giving of Sunday concerts uidess they 
are given lor ])nvate gain or by w'<iy ol trade. 'Phe (.'oiinc d hua no 
le.gal authority to dispenst' with the Sunda.y Observance .Vet r/Sr, 
whicli enforces pene,]tii'> on giving eiit('rtain mciit ^ to whi( li pei'sons 
a.re admitted by payment of teoiicy or by tickets sold lor irioTiey. 
The law has beem judiciallv interpn'U'd, how'cver, to m(‘an Liat 
charges for r(‘served seals are not incompatible with tree admission. 
Jn cons '(|uence of this rulin.g Sunday concerts have bet'ii regularlv 
given at Lie Albert Hall, which is not under lh(.' lii ensiiig jurisdiction 
of the i.ond()ii County Council, and at the Quc'en’s Hall and ntlier 
'places ’’vithin tliat jurisdiction. No charge is made for admissiim, 
but those who w'ish for seats must pay for them, and the proceeds 
of the concerts are not made the subj(‘cl ol yn’olit. At th(‘ lici'nsinc 
sessions coiillicts have annually arisen on tliis .snlqect l,)etwe('n the 
advoe.ates and oppoiumts of Sunday music.. 

frauds play on .Sundays in most of the yiarks in London, whether 
royal or under munieipal control; and it is .said that local authorities 
cannot make by-la w's forbidding bands of music in the streets on 
Sunday [Johnson v. Croyiton Corporation, i8S(), i() Q. li.D, 708). 
Libra ri('s. miiseuins and .gymnasiums maintained by local authoi itics 
may. it w'onld seem, be laAvfnlly opc'iied on Sundays, and the national 
giilieries and mnseuiiis are now .so open for pai t of Sunday. 

domnurcial , — At common law a contract made on .Sunday is 
not void, nor is Sunday trading or labour unlawful, and enlist- 
ment of a sol(li(T on a Sunday has been held valid. At an (xirlv 
period, however, the legislature began to impose restrietions, 
at first by making Sunday trade imytossihlc by (dosing the 
places of ordinary business, later by dec'kiring ('crt^ain kinds 
of trade and labour illegal, still later by attempting to prohibit 
all trade and labour. 28 Edwx HI. c. J4 (1354, now rcpt'aled) 
closed the wool market on Sunday. An act of 1448 (27 
Hen. VL c. 5) prohibits fairs and markets on Sunday (nc'cessary 
victual only excepted), unless on the four Sundays in haiwest 
— an exemption repealed in 1850 (by 13 & 14 Viet. e. 23) 
4 Edwx I\\ e. 7 (14^4 rep.) restrained lh(^ shocrnakcrs.of I/judon 
from carrying on their busirK'ss on Sunday. An aet of 1627 (3 
( ar. 1. c. 2) imposes a penalty of 20s. on any (‘arrier, wagoner 
or dnjver travelling on the Lord’s day, and a penalty of 6s. 8d. 
on any butcher killing or selling on that day. The act does not 
apply to stage coaches. Both this and the act of 1625 were 
originally passed only for a limited period, but by subsequent 
legislation they have become perpetual. Next in order is the 
Sunday (Il.Kervam'e Aet 1677 (29 Car. 11 . c. 7), “ An act for 
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the better observance of the Lord's day, commonly called 
Sunday/’ 

Mlcr an exhortation to the observation of the Lord’s d.n’ by cxcr- 
( iscsin the duties of piety and true relh/on, publicly and privately, 
tlie act provides as follows: No tradesman, artificer, workman, 
l\lM>iirer or other person {cjusdem generis) whatsoever shall do or 
exercise any worldly labour, business or work of tht'ir ordinary 
c. dinics \i])on the Lord’s day or any pivrt thereof (works of necessity 
end ciiarity onlv excepted) ; and every person beiiii' of the a^c of 
fourteen years or upwards offending in the premises shall for every 
such offence forfeit the sum of 5s.; and no p( rsoii or persons ^^lK'.t- 
soever shall publicly cry, show forth or ex])ose to sale any wares, 
merchandises, fruit, lierbs, goods or chattels wliatsoevcr upon the 
fiord’s day or any part thereof u])on pain that every person so 
oDending shall forfeit the same goods so cried, or showed forth, or 
< \posed to sale (s. i). A barbe r was held in iQoo not to be a trades- 
ni.in, artifici r, Ac., within the act, aii<l to be free to shave customers 
on SinnlavL nor is a fanner. Xo drover, horse-courser, wagoner, 

1 Hitcher, lligjder or any of tlunr se rvants, shall travel e>r c.ennc inb> 
his or their lodging upon tlic Lord’s day or any part thereof, upem 
]).Jn that each and eveiy such otfeneh r shall forfeit '2os. for eveuy 
such offence; and no person or persons shall use. einjihjy eir travel 
upon the J.ord’s day with any l>oat, wherry, b 'liter or barge, exee])t 
it l)c n])on extraor/Unary occasion to be allowed by some justice of 
tiie jieace, Ac., upon pain that e'\ e'ly person so ofleii'ling shall forfeil 
ajul lose tlie sum eif 5s. for every such olfoiice. in default eil distress 

noii-p.'iynient of forfeitures or penalty the ofteiideT may be set ! 
..illie ly in tlu^ .stocks for two hours (s. 2) . a punishment now ob.solete. j 
Nothing in the act is to prediibit the dres.sing of mea.t in familie 
or th<- dressing or .soiling of meat in inns, cooks’ .shops- which in- 
fried lish shops [BuUen v. Ward, ic;f»5, 7^ L.J.K.lk oio) - 
.1- \ fuelling houses for such as cannot be otherwise* providexl, iu>r 
the t rviiig or selling of milk before^ nine in the morning or aftcT fenir 
111 the afternoon (s. j). Prosec u I ic)ns must be^ within ten days 
. I’lcr tilt; oJleiicei (s. 4). The hinnlrt'd is not responsible for robbery 
)1 jx rsoiis travelling upon the Lord’s day (s. 3). Tins act luis 
l:-i\jij(ntly receive'd judicial construction, 'rhe? use of the word 
■’ ordinary” in .section i In.s led to tlie establishment by a scrit's of 
ii ceions of the print iple? tliat work done out of the course ol the 
ordinary calling of the person doing it is not with.in tlie act. Tims 
the s:lU* of a horse on Sunday by a horse-dealer would not be en- 
Jorte.'dde Ijv b.iiu a,n(l he would Ik; liable to the penalty, but lhe.se 
n suits would not follow' in the case of a sale by a person not a hor.se- 
dtali r. Certain acts have betm Jield to hdl within tlic excejition as 
to works of necessity and charity, c.g. iMkjiig provisions for customers 
(but not baking bread in the or«i inary course of biusiness), miming 
stagu'-eoaches, or hiring i arm-labourers. 'Phe legislature also inler- 
\eiiel to obviate some of the inconveniences caused by the act. 
I’.v TO Will. III. c. 13 (i<K>S) mackerel wa.s ailow’C'd to be sol«l iM-fore 
I'.nd after siuvice. By it Will. ill. c. 2T (1099) forty waU-imeii 
i. ere allow e<l to })U' on the Thames on Sum lay. Ly 0 Anne c. 23 
(1710) licensed coachmen or cludrmen mi.'fht be liiri'd on Sunday. 
i*\' an act of lyy.f ( C'co. 111. c. 01), bakers w’orc' allowi'd to balri* 
and .sell bread at certain hours. These acts are *111 repealed. Still 
hw are the acts of 1 7(12 (2 Geo. lit. c, 1 5, s. 7), allowing fish carriages 
to travel on Sunday in London and Westminster; 1827 (8 Geo. IV. 

' • vs), repealing s, 2 of the act of i<>77 .as far as regards Thames 
I'o.itmeii. The bread Acts of 1822 (4 Geo. IV. c. toi.) allow bakers 
in l.oiidon, .and of 1846 (6 7 Will. IV. c. 37) allow liakc'rs out of 

i.ouden, to carry on their trade up to 1.30 p.m. Since 1871, by an 
act annually contimicil (3,^ A: 35 Viet. c. 87), no pro.secution or 
pmceeding for penalties umh'r the act of H>77 can be instituted 
e xcept with the consent in writing of the chief officer of a police dis- 
trict or the consent of two jii.stices or a stipen<liary magistrate, 
wliich must bo obtained before beginning the prosecution, i.e, before 
aj)])lying for .a suiimioiis {Thorpe v. Pricstnnll, 1897, i Q.B. 159). 

rile .act of 1S71 (hx’S not apply to breaches of the Bread Acts 
(A*. Mead, 1902, 2 K.B. 212). 

A good iimny bill.s have been iritrodurccl w ith respect to Sun- 
day trading. Most have been clireided to the rlo.sing of piihlie- 
hf)use.s on that d.ay; but the Shop Hours Bill introduced in 1907 
contained el.nuses for closing shop.s on Sundat's, with the excep- 
tion of certain specified trades. The result of the act of 1871 
m Loudon has been in substance to make the Lord’s Day acts 
a dead letter as to Sunday trading. The commissioner of iiolicc 
rarely if ever allows a prosecution for Sunday trading. Sunday 
markets are ii.sual in all the poorer districts, and shopkeepers 
and haw'kcrs arc allowed freely to ply their trades for the sale 
of l atables, temperance drinks and tobacco. But the conditions 

^ It is curiou.s that by an order in council of lien. VI. to regulate 
the sanctuary of St Martin-lo-Grand it w as provided that all artificers 
tlwelliiig witliin the .said sanctuary (as well barbers .'13 others) keep 
holy Uie Sunday.s and otluT great fe.stival days W'ithout breach or | 
exercising tht'ir craft .as tlo the citizens of London (Gomme, Govern- 1 
once of London, 1907, p. 329). I 


of licences for the sale of intoxicants and for refreshment houses 
are strictly enforced with respect to Sunday. In distriits 
where the tow n couni’ils have control of the police, prosecutions 
for Sunday trading are not infrequent; but they seem to be 
instituted rather from objection to the annoyance caused by 
street traders than from religious .scruples. The limitation of the 
time for prosecution to ten daws, and the nece.ssity of the previous 
con.sent of the chief constable, have a great clT(*ct in restricting 
prosecutions. In mo.st distriits there is a distinct disposition 
to refrain from enforcing flie strict letter of the older Ijuv, and 
to permit the latitude of what is described as the “ Continental 
Sunday,’^ except in the ca.se of businesses carried on so as to 
interfere wdth the pulilic comfort. In most districts liberality 
in administration has jirogrcsscd pari passu with a (hange in 
public opinion as to the uses to which Sunday may properly 
be jHil ; it is becoming Ic.ss of a holy day and more of a holiday. 

There is great .activity among those inten'sted in diflerent 
theories as to the proper use of Sund.'ivs. On the one side, 
Lord’s day ohservaniv .soi ii tics and the organizations concerned 
in the promotion of “ temperance (i.e. of ahstincni'c from 
alcoholic drinks) have been extri'mely anxious to enforce the 
existing law against Sunday trading and against the sale of 
intoxicants to ptrsons othtT than bona fide travellers, and to 
obtain legislation against the sale of any alcohol on Sundays. 
On the other .side, tlie Sunday League and other like organiza- 
tions have been acliv'c to organize krtures and concerts and 
excursions on Sundays, and to promote so far as possible every 
variety of recn atiun other than attendance at the exercises of 
any religious body. Travelling and boating on Sunday are 
now freclv ri'sorled to, regardless of any restrictions in the ol(. 
act.s, and railway companies run their trains at all hours, the 
power to run them biing given hy their special acts. Trani- 
ars and omnibuses run freely on Sundays, subject only to 
certain restrictions. Hackney carriages may in London ply 
for hire on Sundays (i 2 Will. JV. c. 22). 

Besides the gi'iieral .act of 1077, there .are various acts dealing 
with special trades; of these tin; Licensing Acts and tlie Factory and 
\Vt>rkshu]) Acts are the most ini])ortant. liy the Licensing Ads, 
1S72 and 187), jus'inises liicnsetl ior tlu' sale f>f intoxicating liquors 
l)y retail ar<* to be o^uii on Sunday only at C( rlaiii hours, varying 
aeeording as tin* ]»remises are situate in tin* rn('tiot>olitan district, 
a town or ])o])ulous pi uc, or elsewliere. ^I'lie hours may be varied 
to fit in with the hours of religious worship in tlie district. An 
exception is math; in favt»iir of a person lodging in the house or a 
1)011 1 fide iraviller, who may lx; served with refre.shmeiit dining 
Ijrohibited hours, unless in a liousi* with a six day licence. In the 
case of six day licences, no sale of liijuor may be made excejit to 
]iersons lodging in tlie house. Attempts have oftiui b'*en made 
I0 induce the legi.slaturo to adopt the y)iinci])le ol complete Sunday 
ck>sing in Jiiigland as a whoh;, or in j)U.rlicular counties,- In the 
session of 1S8O a for Sunday closing in Durham was ])ass(‘d by the 
Commons but rejected by the J.ords. The advocates of Snnd.ay 
closing ill Wales have been more successful. 'flK* Sunday Closing 
(Wales) Act 1881 contains no exceptions of towns ami the only 
exem])lion is the. ^sale of intoxicating liquors at railway stations. 
Public billiard tables mu.y not be used on Sunday (8 A 9 Vict. c. 109). 
The Factory .and Worksliop .Act (1901) forbids the employment of 
women, yoiing i>i.T.sons or children on Sunday in a factory or work- 
shop (s. 34). But a woni.an or young ])erson of the Jew’ish religion 
may be eiiqiloyed on Sunday by a Jewish manufacturer if he ke(‘p.s 
liis factory or workslio]) closed thi(.)Ugliout Saturday, and docs not 
open it for tralTic on Suiulay, and does not avail himself of the 
<‘xce])tions .authorizing employment of women or young persons on 
Saturday evening or lor an .additional hour on other weekdays 
(ss. 47. ,^8). There are ,a few' other legislative provisions of Jess 
importance which may be noticed. Carrjdng on the business of a 
])aw'iibrok(‘r on Siimlay is an offence w'ithiii the Pavmbrokers Act 
1872. Distilling and rectifying .spirits on Sunday is lorbidden by 
the S])irits Act t8So. The effect of Suiulay ui)on bills ()f exchange 
is dcclaretl by the Bills of Exchange Act 1882. A bill is not invalid 
l)y reason only of its bearing date on a Sunday (s, 13). Where the 
hist day of grace falls on a Sunday, the bill is jiayable on thej>r(‘- 
ceding business day (s. 14). Sunday is a ” non-busim'ss day ’ for 
the purposes of the act (s. 92). 

ScolLami. — The two earliest arts which cle.alt with Sunday 
are somcwliat out of harmony with the general legi.slation on 

- 'fhcacti jaines I. c. 9 (now’ reiKviled) apjiears, how’cver, to liave 
provided for closing ale-houses in must cases, except 011 usual working 
days. 
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the subjecl. That of 1457, c. 6, ordered the practice of archery 
on Sunday; that of 1526, c. 3, allowed markets for the sale of 
flesh to be held on Sunday at Edinburgh. Then came a long 
series of acts forbidding the profanation of the day, especially 
by salmon-fishing, holding fairs and markets, and working in 
mills and salt-pans. The act of 1579, c. 70, and 1661, c. 18, 
prohibit handy labouring and working, and trading on the Sab- 
bath. Under the act of 1579 the House of Lords in 1837 held 
that it w’as illegal for barbers to shave their customers on Sun- 
days, although the deprivation of a sRave might prevent decently 
disposed men from attending religious worship, or associating 
in a becoming manner with their families and friends through 
want of personal cleanliness. The later legislation introduced 
an exception in fav(mr of duties of necessity and mercy, in accord- 
ance with ch. 21 of the Confession of Faith (1690, c. 5). 

In more modern times the exigencit's of travelling have led to a 
still further extension of the exception. In these acts the word 
Sabbath is generally used as in the Cominonw(ialth ordinances. 
The Sabbath Observance Acts w(Te frequently confirmed, the last 
time by the Scots parliament in 1696. The Scottish Episcoiuilians 
Act 1711 (10 Anne, c. 10) contains a proviso that all the laws made 
for the fretpienting of divine service on the Lor<rs Day commonly 
called Sunday shall be still in force and executed against all persons 
who shall not resort either to some church or to some congregation or 
assembly of religious worship allowed and permitted by this act. 
The Scots acts were held by the High Court of Justiciary in 1S70 to 
be still subsisting, as far Jis they declare the keeping open shop 
on Sunday to be an offence by the law of Scotland (Bute’s Case, 
I Coiiper's Reports, .^95), but all except those of and i(>6i abov^e 
sp(*cified were repealed in 1906. The Licensing (Scotland) Act 1903 
provides by the scheduled forms of certificate for the closing on 
bunday of public-houses, and places hcensed lor the sale of excisable 
liquor, and in the case of inns and hotels forbids the sale of intoxicants 
except for the accoinmotlation of lodgers c)r travellers. There has 
been litigation as to the legality of running tramcars on tin; Sabbath. 

By the Herring Fishery (Scotland) Act 1815, s. ii, herring nets 
set or hauled on the coast or within two leagues tlu'reof on Sundays 
arc forfeited. By the Salmon Fisheries (Scotlaiuf) Act 180S, s. 15, 
fishing for salmon on Sunday, even with a rod and line, is an olleiice, 
as is taking or attem})ting to take or assisting in fishing for salmon. 

As to contracts and legal process, the law is in general accordance 
with that of England. Contracts are not void, a]iart from statute, 
simply because they arc made on Sunday. Diligence cannot be 
exccub’d but a warrant of imprisonment or meclitaiio fu^ae is 
“ exercisable.'* 

Ireland . — In Ireland an act of 1695 (7 Will. HI. c. 17) covers 
the same ground as the English act of 1677, but the acts referred 
to under England do not apply. An act of 1851 (14 & 15 Viet, 
c. 93, s. 1 1) provides for the issue and execution of warrants 
for indictable offences and search-warrants on Sundays. Hut 
proceedings to obtain sureties for the peace taken on Sunday arc 
void. The Irish aet of t 78'7 against killing game on Sunday 
(27 Geo. HI. c. 35, s. 4) includes rabbits and quail, landrail or 
other wild fowl. The Sunday closing of public-houses with 
exemptions as to c(Ttain cities and as to raihvay stations, 
packet-boats and canteens, is enforced by legislation of 1878, 
continued annually until 1906 and then ma^le perpetual with 
certain modifications (1906, c. 39. s. i), and in the case of six- 
day licences by acts of 1876, 1877 and 1880. 

In 1899 a race-course used for Sunday racing was closed by 
injunction as causing a nuisance to the Sunday peace and quiet 
of the neighbourhood and the services of the adjacent churches. 

Where railway trains are run on Sundays one cheap train 
each way is to be provided (7 <S: 8 Viet. c. 85, s. 10; repealed 
in 1883 as to Great Britain). 

British Colonies.- 'YYiq English law as to Sunday observance 
was the original law^ of the colonics acquired by settlement, 
and in many of them so much of it as does not relate to the 
Church of England is left to operate without colonial legislation. 
In other colonies it is supplemented or superseded by colonial 
acts. Canada has an act (No. 27 of 1906) prohibiting all buying 
and selling and all exercise by a man of his ordinary vocations 
or business, either by himself or his employees on the Lord’s 
Day, except in case of works of necessity or mercy. In New 
Zealand an act of 1884 (c. 24, s. 16; amended 1906, c. 36) pro- 
hibits the carrying on on Sunday of' any trade or calling, but 
the exceptions arc numerous, and, besides wor^s of necessity 


or charity, include driving livestock, sale of medicines, sale 
or delivery of milk, hairdressing or shaving before 9 a.rn. 
driving public or private carriages, keeping livery stables^ 
working railways, ships and boats, and letting boats for hirc^ 
and work in connexion with post offices and telegraphs and 
with daily newspapers. (W. f. C.) 

Foreign Countries . — Consequent on the introduction of a 
Weekly Rest Day Bill (which obtained a second reading) in 
the English House of Lords in 1908, a parliamentary paper was 
published in 1909 (cd. 4468) containing ‘‘ Reports from Kis 
Majesty’s Representatives Abroad as lo Legislation in Foreign 
Countries Respecting a Weekly Rest Day.” The principal 
points are summarized below : — 

Austria. — Legislation is embodied in laws of 1895 and 1905, 
w'hich prohibit any industrial work on Sunday, rest on that day 
beginning not later than 6 a.m., and lasting for not less than twenty- 
four hours. Permission is j^iven for absolutely necessary work, 
provided the employer submits to the authorities a list giving the 
names of the persons employed, and the place, duration and nature 
of their employment. Sunday work is permitted in certain indus- 
tries. As to buying and selling, Sunday trading is permitted for 
not more than four hours, local authorities being the power for 
arranging the time; they may also forbid Sunday trading altogether, 
if they think it necessary. Traders who do not employ workmen 
may not work for themselves unless the doors by which the pul)lic 
may enter are closed. On feast-days, employees must, according 
to their rcispectivc religious beliefs, be allowed the necessary time for 
attendance at morning service. Offences are punishable by fine; 
a warning, how^ever, is given on the first olle.nce, and the fine (.ps. 2d. 
for the first offence) rises for each subsccpient offence. 

Belgium. — Laws of 1905 and 1907 forbid work on Sunday to per- 
sons engaged in industrial and commercial enterprises, with certain 
exceptions, such for example, as industrie-s wliich exist only at 
certain periods of the year, or which have a press of work at certain 
times, or open-air industries which depend on the weather. 

Denmark. — The only legislation is a law of 1904 concerning the 
I)ublic peace on the National Church holidays and Constitution Day. 
It forbids all kinds of occupations which, on account of noise, might 
disturb the liolidav's peace. In the large towns carriage traffic for 
business puqiost's is also forbidden after 10 a.m. 

France. — A law of the 13th of July I9c.)6 established a weekly d;iv 
of rest, for every workman or employee of not less than twenty- 
four con.secutivc hours. The weekly day of rest must be Sunday. 
'I'he law a])])lics irrespective of the duration or character of the work 
done, and to em])loyees in all establishments of a commtTcial or 
industrial charachT. There are ciTtain necessary exceptions, such 
as shops for retailing food, occupations in which place, seaison, the 
habits of the public, See., make observance impossible, and in such 
the weekly day ot r(;st must be given in rotation to the employees 
or a coinpen.sating holiday instead. 

Germany. — Kegulations as to Sunday rest are contained in the 
Trade Regulations (Gewerbeordnung) of the 2bth ot July 1900, accord- 
ing to which manufacturers cannot coiripi;! w’orkmen to work on 
Sundays or holitlays, except in certain cases of nece.s.sity. Nor in 
tr.ading businc.sses may assistants, a])])reiitices or workmen be em- 
ployed at all on Christmas D.ay, Easter Sunday and Whitsunday, 
or on other Sundays and holidays more than five liours. The n;gula- 
i tions do not apply to hotels, cafes, &c., or to theatres or other places 
I of amusement, or to m(;ans of communication. Infringement of the 
regulations is punishable by a fine, not exceeding 600 marks or by 
imprisonment. 

Hungary. — By a law of 1891 anti others of 1903 and 1908 all 
industrial work is probiluted on Sundays and St SteT)hen's Day (the 
patron saint of Hungary). Certain categories of industric^s are 
exempted on account of necessity or the needs of the consuming 
public; independent small craftsmen who work at home without 
assistants are also exempted. The law is enforced by the j^olicc 
authorities and infringement is puiiishtjd by fine. 

Italy. -A weekly rest day has been enacted by a law of the 7th 
of July 1907. Exceptions to the law' are river, lake and maritime 
navigation; agricultural, hunting and fishing industries; state rail- 
ways and tramways and state public services and industrial under- 
takings. 

Other European countries which have legislation are the Nether- 
lamls (law of 1889, as amended by a law of 1906; Spain (law of 
March 1904, Regulations of April 1005); and Switzerland (190O). 

United States. — In the United States there is no federal law, 
the question of a rest day being left entirely to the state legis- 
latures, consequently “ there exists considerable diversity of 
legislation on the subject, ranging from the old Quaker laws of 
the state of Pennsylvania of the beginning of the iSth century 
to the modern regulations of the Far Western agricultural and 
I mining slates . . . There is no state, however, where it is 
I specifically laid down that an employee who is forced to work 
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on Sunday shall receive another equivalent day of rest.” {Report 

0] H.M, Ambassador to the U.S,) vide supra.) In Massachusetts, 
which may be fairly taken as representing the eastern states, 
public service corporations, such as railway, street railway, 
steamboat, telegraph, telephone, electric lighting, water and gas 
cojnpanies, are permitted to serve the public in the usual manner. 
Public parks and baths are open. Tobacco may be sold by 
licensed innholders, common victuallers, druggists and news- 
d(*alers. Bake shops may be open during certain hours. All 
other shops must be closed. Saloons are closed, and liquor can 
be served only to the guests of licensed innholders. Horses, 
carriages, boats and yachts may be let for hire. All games and 
entertainments, except licensed sacred concerts, are prohibited. 
In Connec ticut Sunday recreation is still prohibited, but electric 
and steam cars arc allow'ed to run. Sunday is a close time for 
game and birds (1899). In many of the western states base-ball, 
games and various entertainments for pay arc permitted, and 
in some saloons are open. In many but not all the states such 
pcisons as by their religion are accustomed to observe Saturday 
are allowed to pursue their ordinary business on Sunday. In 
Delaware and Illinois barbers may not shave customers on Sun- 
days; and in Georgia guns and pistols may not be fired (1898). 
In North Dakota the fines for Sabbath-breaking have been 
raised. 

SUNDERLAND, CHARLES SPENCER, 3RJ) Eari. of (c. 1674- 
1722), English statesman, was the second son of the 2nd earl, 

1) ut on the death of his eld(T brother Henry in Paris in Septem- 
ber 1688 he became heir to the peerage. Called by John Evelpi 
“ a youth of extraordinary^ hopes,” he completed his education 
at Utrecht, ami in 1695 tmtered the House of Commons as mem- 
ber for 'Fiverton. In the same year he married Arabella, 
daughter of Henry Cavendish, 2nd duke of Newcastle; she died 
in i6()8 and in 1700 he married Anne Churchill, daughter of the 
famous duke of Marlborough. This was an im})ortant alliance 
for Sunderland and for his descendants; through it he was 
irUroduced to political life and later the dukedom of Marl- 
borough came to the Sy>encers. Having succeeded to the 
peerage in 1702, the earl was one of tlu* commissioners for the 
union between England and Scotland, and in 1705 be was sent 
to V’ienna as envoy extraordinary. Although he w^as tinged 
with republican ideas and had rendered himself obnoxious to 
Queen Anm* by opposing the grant to her husband, Prince 
George, through the influence of Marlborough he was loisted 
into the ministry as secretary of state for the*southern depart- 
ment, taking ofiice in December 1706. From 1708 to 1710 he 
was one of the five whigs, called the Junta, who dominated the 
government, but he had many enemies, the queen still disliked 
him, and in June 1710 he was dismissed. Anne offered him 
a pen^i()n of jf^ooo a year, but this he refused, saying “ if he 
could not havT the honour to serve bis country he would not 
plunder it.” 

Sunderland continued to take part in public life, and was 
active in communicating with the court of Hanover about 
IIk* steps to be taken in view of the approac hing death of 
the queen. He made the acquaintance of George I. in 1706, 
but when the eledor became king th(‘ office w^hich he secured 
Was the comparatively unimportant one of lord-lieutenant of 
Ireland. In August 1715 he joined the cabinet as lord keeper 
t)f the pri\y seal, and after a visit to George I. in Hanover he 
secured in April 1717 the position of secretary of state for the 
northern department. This he retained until March 1718, when 
he became first lord of the treasury, holding also the post of 
lord president of the counc.il. He was now prime minister. 
Sunderland was especially interested in the proposed peerage 
bill, a measure designed to limit the number of memb(Ts of the 
House of Lords, but this was defeated owing partly to the opposi- 
tion of Sir Robert Walpole. He was still at the head of affairs 
when the South Sea bubble burst and this led to his political 
ruin. He had taken some part in launching the scheme of 1720, 
but he had not profited fiiiiuicially by it; however, public opinion 
was roused against him and it was only through the efforts 
^f Sir Robert Walpole that he was acquitted by the House of 
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Commons, when the matter was investigated. In April 1721 he 
resigned his offices, but he retained his influence with George I. 
until his death on the 19th of April 1722. 

Sunderland inherited his father's passion for intrigue, while his 
mannep were repelling, hut he stands high among his associates 
for (lisintcrcstcdness and had an alert and discerning mind. From 
his early years he had a great lovo of books, and he spent his leisure 
and his wealth in forming the library at Althorp, which in 1703 was 
tlescribed as “ the finest in Europe." In 1749 part of it was removed 
to Blenheim. 

The earl's second wife h^ung died in April 1716, after a career 
of copiderable influence on the political life of her lime, in 1717 he 
married an Irish lady of fortune, Judith Tichborne (d. 1749). By 
Lady Anne Churchill he had three sons and two daughters. Kobert 
(1701-1720), the eldest son, succeeded as 4th carl, and Charles 
(i7o()-i 758), the .second son, became the 5th earl. In 1733 Charles 
inhcTited the dukedom of Marlborough and he then transferred the 
Sunderland (‘.states to his brother John, father of the 1st Earl Spencer 
(see Marlborough, JCarls and Dukks of). 

For the career of Sunderland sec W. Coxe, Memoirs of Marlhoroitf^h 
(1847-1848); Earl Stanhope, History of England (1853), and 1 . S. 
Lcadam, Political History of England, 1702-1760 (1909). 

SUNDERLAND, ROBERT SPENCER, 2ND Earl of(i 64 o-t 702), 
Itnglish politician, was the only son of Henry Spencer (1620- 
1643), who succeeded his father, William, as 3rd Baron Spencer 
of Wormlcighlon in 1636. Ifiis barony had been bestowed in 
1603 upon Sir Robert Spencer (d. 1627), the only son of Sir John 
Spencer (d. 1600) of Althorp, Norlluimptonshire, who claimed 
descent from the baronial family of Dcspenscr. The fortunes 
of the family were founded by Sir John Spencer (d. 1522) of 
Snitterficld, Warwickshire, a WTalthy grazier. His descendant, 
Sir Robert Spenc'CT, the ist baron, was in 1603, reputed to 
have by him the most money of any person in the kingdom.” 
Sir Robert’s grandson, Henry, the 3rd baron, was created earl 
of Sunderland in June 1643, and was killed at the battle of 
Newbur)’ when fighting for the king a little later in the same. year. 
He married Doiothy (1617-1684), daughter of Robert Sidney, 
2nd carl of Leicester. She was the Sacharissa of the poems 
of her admirer, Edmund Waller, and for her second husband 
she. married Sir Robert Smythe. Their son Robert, the 2nd earl, 
was educated abroad and at Christ Church, Oxford, and in 
3665 married Anne (d. 1715), daughter of John Digby, 3rd carl 
of Bristol ; she was both a beauty and an heiress, and is also 
famous for her knowledge, and love of intrigue. Having passed 
some time in the court cinle, Sunderland was su('cc.ssiv(*ly 
amba.ssador at Madrid, at Paris and at ('olognc; in 1678 h(^ was 
again ambassador at Paris. In February 1679, when the (ountry 
was agitated by real or fancied dangers to the Protestant religion, 
the earl entered political life iis secretary of state for the northern 
department and became at once a member of the small elitpu^ 
responsible for Ibi' government of the country. He voted for 
the exclusion of James, duke of York, from the throne, and 
made overtures to Willi»nm, prince of Orange, and consequently 
in t68i he lost both his .secrelary.ship and his scat on the privy 
council. Early i?i 1683, however, through the influence of the 
king’s mistress, the duchess of Portsmouth, Sunderland regained 
his place as .secretary for the northern department, the chief 
feature of his term of office being his rivalry with his brother- 
in-law, George Savile, marquess of Halifax. By this time he 
had made his peace with the duke of York, and when in February 
1685 James became king, he retained his position of secretary, 
to which was soon added that of lord president of the council, 
lie carried out the wishes of the new sovereign and after the 
intrigues of a few months he had the .satisfaction of .securing 
the dismissal of Lawreiu'??* ITydc, earl of Rochesfer, from his 
post as lord treasurer. He was a meml)er of the commission 
for ecc lesiastical causes, and although afterwards he claimed that 
he had used all his influenc'e to dissuade James from removing 
the tests, and in other ways illegally favouring the Roman 
Catholics, he signed the warrant for the coirimittal of the seven 
bishops, and appeared as a witness against them. It should be 
mentioned that while Sunderland was thus serving James II., 
he was receiving a pension from France, and through his wife’s 
lover, Henry Sidney, afterwards earl of Romney, he was furnish- 
ing William oftOrange with particulars about affairs in England. 
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In the last Vionths of James’s reign he was obviously uncomfort- 
able. Although he had in 1687 openly embraced the Roman 
Catholic faith, he hesitated to commit himself entirely to the 
acts of the fierce devotees who surrounded the king, whom he 
advised to reverse the arbitrary acts of the last year or two, and 
in October 1688 he was dismissed by James with the remark: 
“ I hope you will be more faithful to your next master than you 
ha\'e been to me.” 

Sunderland now took refuge in Jlolland, and from Utrecht 
he sought to justify his recent a('ti()ns in A Letter to a Fitend in 
the Country. He had been too deeply involved In the arbitrary 
acts of James II. to find a place at once among the advisers of 
William and Mar\%and hewas excepted from the Actof Indemnity 
of 1690. However, in i6gi, he was permitted to return to Eng- 
land, and he declared himself a Protestant and began to attend 
the sittings of parliament. But his experience was invaluable 
and soon he became prominent in public affairs, a visit which 
William III. paid him at A 1 thorp, his Northamptonshire seat, 
in 1691, being the prelude of his recall into the royal counsels. 
It was his advice which led the king to ( hoose all his ministers 
from one political party, to adopt the modern system, and he 
managed to effect a reconciliation between William and his 
sister-in-law, the priiu'ess Anne. From April to December 1697 
he discharged the duties of lord chamberlain, and for part of 
this time he was one of the lords justices, but the general suspicion 
with which he was regarded terrified him, and in December he 
resigned. The rest of h's life was passed in seclusion at Althorp, 
where he died on the 28th of September 1702. The carl W'as a 
great gambler, but he was wt?althy enough also to spend mon(‘y 
on improving his house at Althorp, which he beautified both 
within and without. His only surviving son was Charles Spencer, 
3rd carl of Sunderland {q.v.). 

Lord Sunderland possessed a keen intellect and was consumed 
by intense restlessness; but his character was ’wanting in stead- 
fastness, and he yielded too easily to opposition. His adroitness 
in intrigue and his fascinating manners were exceptional even in 
an age when siu'h qualities formed part of every statesman’s 
edui'ation; but the charaderistics wlii('h ensured him success 
in the House of Lords and in the royal closet led to failure in 
his attempts to understand the feelings of the mass of his country- 
men. Consistency of conduct w'as not among the objects which 
he aimed at, nor did he shrink from thwarting in secret a policy 
which he supported in public. A large share of the discredit 
attaching to the measures of James II. must be assigned to the 
carl of Sunderland. 

I'he best account of Suiitlorlanfl is the article by T. Seccombe in 
the Dili. \ut. lUog., which ^;ives a full t)ibli(yj4raphy. 

SUNDERLAND, a seaport and municipal, county and parlia- 
mentary borough of Durham, England, at the mouth of the 
river Wear, on the North-Eastern railway, 261 m. N, by W. 
from London. Pop. (1891), 131,686; (t9m) 146,077. The 
borough includes the township of Bishopwearmouth, to the south 
of Sunderland proper, which lies on the south bank of the 
river; and that of Monkw'earmouth, on the north bank. 
Adjacent to M on kw’'ear mouth on the north-west is the exten- 
sive urban district of Southwick, within the parliamentary 
borough. A great cast-iron bridge crosses the river with a 
single span of 236 ft. and a height of 100 ft. above low water. 
It was designed by Rowland Burdon, opened in 1796, and 
widened under the direction of Robert Stephenson in 1858. 
The only building of antiquarian -interest is the church of 
St Peter, Monkwearmouth, in which part of the towTf and 
other portions belong to the Saxon building attached to the 
monastery founded by Benedict Biscop in 674. The church of 
St Michael, Bishopwearmouth, is on an ancient site, but is a 
rebuilding of the 19th century. There is a large park at 
Roker on the north-east of the town, a favourite seaside 
resort, and (among other parks) that at Bishopwearmouth 
contains a bronze statue of Sir Henry Havelock, who was born 
(1795) at Ford Hall in the neighbourhood. 

The prosperity of Sunderlantl rests on the coalfi6lds of the neigh- 


bourhood, the existence of which gave rise to an export trade in tlu* 
reign of llcnry VII., which has grown to great importance. Manu- 
facturing iiidustrie.s include shipbuilding, iron and steel w'orks, 
engineering, anchor and chain cable, glass and bottle and chemicai 
works ami pajHT mills. Limestone is largely worked. For 5 ni. 
above its mouth the Wear resembles on a reduced .scale the Tyiu* 
in its lowp course. The harbour is constantly undtTgoing improve- 
ment. The docks cover an area of upwards of 200 acres, and there 
arc several graving docks up to 441 ft. in length. The parliamentary 
borough returns tw’o members. The municipal borough is under a 
mayor, 16 aldermen and 42 councillors, and has an area of 335; 
acres. 

The history of Sunderland is complicated by the name Wear- 
mouth {Wiramuth, Wcrmtith) being applied impartially to the 
Monk’s town on the north bank of the Wear; the Bishop’s 
town on the south and the neighbouring port now known as 
Sunderland. In both Monk’s and Bishop’s Wearmouth the 
settlement was connected with the church. Benedict Biscop 
in 674 obtained from Ecgfrith, king of Northumbria, seventy 
hides of land on the north bank of the river, on which he founded 
the Benedictine monastery of St Peter. Not more than a year 
after the foundation Benedict brought over skilled masons and 
g lass- w'()rk(TS from Gaul who wrought his church in the Roman 
fashion, the work being so speedily done that Mass w'as celebrated 
there within the year. A suKsecjiient visit to Rome resulted 
in a letter from Pope Agatho exempting his monastery from all 
external control. Later Benedict acejuired three hides on the 
.south side of the river. The abbey, where Bede was educated, 
was destroyed by the Danes and probably not rebuilt until 
Bishop Waldier (1071 1081) settled Aid win and his companions 
there. They found the walls in ruins from the neglect of 208 
years, but the church was soon rebuilt. Bishop William ot 
St Carileph (1081 1099), d(\siring to acquire the possessions of 
the hoiis(! for his new foundation of Durham, transferred the 
monks there, Wearmouth becoming heiK'cforw’ard a cell of the 
larger house. Meanwhile Bishop’s Wearmouth was becoming 
important, having been granted to the bishops by d^Uhelstan 
I in 930. As a possession of the see it is mentioned in Boldon 
j Book in conjunction with d’unstall as an ordinary rural vill 
' rendering one milch cow to the bishop, while I lie demesiK 
and its mill rendered £20, the fisheries £6 and the borough of 
Wearmouth 20s. There seems no doubt but that the borough, 
identical with that to wliich Bishop Robert dc Pinset granted 
his charter, was in reality Sunderland, the name Wearmouth 
being used to cover Bishop's and Monk’s We*armouth and the 
modern Sunderland. It was from Wearmouth that Edgar 
/Etheling .set sail for Scotland, the account implying that this 
was a frequented port. In 1197 the town of Wearmouth rendered 
37s. 4d. tallage during the vacancy of the see, and in 1306-1307 
the a.ssessmcnt of a tenth for Bishop’s Wearmouth wars £5, 5s. 4d., 
while that of Monk’s Wearmouth was £t, 6s. 8d. Probably tlic 
northern town remained entirely agricultural, while the shipping 
trade of Bishop’s Wearmouth w^as steadily increasing. In 1382 
what was probably a dock there rendered 2s., and in 1385 the 
i.ssues of the town were worth £45, 9s. 2d. annually. In 1431 
the rent of a.ssize from the demesne lands of Monk’s Wearmouth 
was £5, IS. od. A further contrast is shown by the number of 
houseling persons, or those who received the sacrament, returned 
in 1548 : Bishop’s Wearmouth had 700 and Monk’s Wearmouth 
300. From this time, at least. Bishop’s Wearmouth seems to 
have been completely identified with Sunderland : in 1567 
Wearmouth was one of the three ports in Durham wLere pre- 
cautions were to be taken against pirate.s, while no mention is 
made of Sunderland. Monk’s Wearmouth remained purely 
agricultural until 1775, when h, shipbuilding yard was estab- 
lished and prospered to such an extent that by 1795 five 
similar yards were at work. 

The Boldon Book states that Sunderland w\as at farm in 1183 
and rendered 100 shillings and the town of Sunderland rendered 
58 shillings tallage in 1197 during the vacancy of the see. In 
1382 Thomas Mcnvill held the borough, which with its yearly 
free rent, courts and tolls was worth £1, 12s. 8d. Edward IV. in 
1464, sede vacante, granted a lease of the borough, and in 1507, 
Cardinal Bainbridge granted it by copyhold at a rent of £^. 
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^vhich dropped to £4 in 1590. Bishop Morton incorporated 
Sunderland in 1634, stating that it had been a borough from 
time immemorial under the name of the New Borough of Wcar- 
m()uth. This charter lapsed during the Civil Wars, when the 
borough was sold with the manor of Houghton-le-Spring for 
9s. 6d. Nevertheless the inhabitants retained their 
ri'dits. Sunderland became a parliamentary borough returning 
two members in 1834. The charter of 1634 granted a market 
und annual fair which are still held. The charter of Bishop 
Hugh provided for pleas between burgesses and foreign mer- 
chants, and directed that men'handise brought by sea should 
!)(' land(‘d before sale, except in the case of salt and herrings. 
Bishop Hatfield gave a lease of the fisheries in 1358. In the 
T^th century commissions were held touching salmon-fisheric^s 
and obstructions in the Wear, while Bishop Barnes (1577-1587) 
appointed a water-bailiff for the port, and licensed the building 
of wharves for the sale of coal. During the 17th century 
Sunderland was the seat of a vice-admiralty court for tlie county 
palatine and in 1669 letters patent permitted the cret:tiori of a 
pier and lighthouse as the harbour was “ very commodiously 
situate for the shipping of vast (juantities of sea-coles plentifully 
gotten and wrought there.” 

Set- William llutohiiison, History and Antiquities of the County 
Valid inc of Durham (Newcastle, 1701) ; J. W. Summers, History 

and Antiquities of Sunderland (Sunderland, 1858); Victoria County 
llistorv: Durham. 

SUNDEW, in botany, the popular name for a genus of plants 
known as Drosera ((.ir. dew; hY. rossolis, Gcr. Sunnenthau) 

( ailed from the drops of viscid transparent glitt(Ting secretion 
borne i)y the tentacles which cover the k‘af-surface. It is a 
(osmopolitan genus of slender glandular herbs, with leaves 
arranged in a basal rosdtc' or alt(Tnat(‘ly on an elongated stem, 
and is represented in Britain l)y three species, which arc found 
in sf)ongy bogs and heaths. 

'riu: common sundew {D. rotundifoliu) has extremely small roots, 
and bears live or six radical leaves huiizuntally extended in a rosette 
atoiind tlu^ llower-stalk. d'he up])er surface of each leaf is 
Loverc'd with gland-bearing filaments or “ tentacles,’" of which 
then* are on an average about two hundred. J^Jich gland is 
SI in outvied by a large dew-like dro]) of the viscitl sc'crelion. A 
siTi.'Ul hbrovascular bundle (6, fig. 3, B), consisting mainty of spiral 



( Alter Tim win.) 

Fig. I. — Leaf of Sundew (Drosera rotundi folia), (X 4.) 

vessels, runs up through the stalk of the tentacle and is surrounded 
by a layer of elongateil parenchyma cells outside of which is the 
epidermis filled with a homogtmeous fluid tinted puqdo by a 
ilerivative of chlorophyll (crythrophyll). The epidermis bears small 
multictdlulLir prominences. The glandular head of the tentacle 
contains a central mass of spirally thickenwl cells (tracheids) in 
immediate contact with the upi)er end of the fibrovasciilar bundle. 
Around these is a layer of large colourless thin walled cells wdiich 


reaches the surface at the base of the head and acts ais absorbing 
cells. Outside these are two layers 
(the outer one the C])idermis) filled 
with purple fluid. 

Insects are attracted by the leaves; 
a fly alighting on the disk, or even 
only touching one or two of the 
exterior tentacles, is immediately 
entangled by the viscid .secretion; 
the tentacles to which it is ailhering 
begin to bend, and thus pass ^n their 
prey to tlie tentacles next succcetl- 
ing them inwards, and the insect 
is thus carried by a curious rolling 
movement to the ccmtrt^ of the h^af 
The tentacles on all sides become 
similarly inflected ; the blade or the 
leaf may even become almost enp- 
shai)ed; and the insect, bathed m 
the abundant secretion which soon 
closes up its tracheae, is drowned 
in about a quarter of an hour. The 
leaves clasj) also, but lor a much 
.shorter tinu', over inorganic bodies. 

The bending of the tentacle takes 
placti near its bast;, and may be 
excited (i) by repeated toiichi^s, 
although not by gii.sts of wind or 
drops of rain, thus .sa\ ing tlu; plant 
from mucli usele.ss movi invnt ; (2) by 
contact with any solid, even though iiisolubh^ and of lar greater 
iiiiiiuteiiess than could be a])])reciated by our sense ol touch- 
a morsel of luiinau Juiir wt'ighing only of a grain, and this 
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Fig. I. T.eaf of Sundew, en- 
larged, with the tentacles 
on one side inflectetl over 
a bit of meat placed on 
the di.sk. 




(Altci Podcl-Porl.) 

h'u;. 3. — Glands of Sundew magnified. 

A, ]*Ixternal as])ect with drop of secretion; B, Internal structure. 


largely su])porled too by the vuscitl s(‘cretion, suflicing to induce 
moviuueiit; (3) by^the absorption of a trace of certain fluids, mostly 
nitrogenous. During the inflexion ul the tentacle, and even before 
it touches the stimulating object, the secretion of the gland increases 
in (|uantity, and, insteacl of remaining neutral, becomes acid. 'I'he 
s(‘(;retion contains a digestive enzyme which renders .soluble the 
nitrogenous substances of the insect's body; 
the.st; are then absorbed through thiii-walled 
cells at the base of the glaml. After ab.sori>tion 
the tentacles recurve and the leaf assumes its 
normal a2>pearancc. 

Closely allied to Drosera is Drosophyllum 
lusitanicum, which catches such vast numbers 
of flies in a state of nature that the Portuguese 
cottagers call it the fly -catcher, and hang up 
branches of it in their houses for this ])iir])osc. 

Its long narrow leaves are thickly co\’ercd 
with stalked glands, which resemble in the 
mpJn the tentacles of Drosera, save in that 
they are im'.apablc of movement, and that 
the stJcretion is less viscid and freely leaves 
the gland to wet the insect, which, cr«*eping 
onwanl, soon clogs its wings and dies. The^^ 
are, moreover, many minute colourless sessile 
glands, which, when stimulated by the absorption of nitrogemons 
matter, excrete an acid digestive secretion similar to that of th»‘ 
sundew, by means of which the body of the captured insect is 
digested and absorbed. 



Fig. 4. — Part cjf 
Leaf of Drosophyllum 
lusitanicum. (x 7.) 


102 SUNDSVALLr 

SUNDSVALL, a seaport of Sweden in the district (Idn) of 
Vcsternorrland, on a wide bay of the Baltic, at the north of 
the Selinger River, 360 m. N. by W. of Stockholm, the terminus 
of a branch from Ange on the northern railway. Pop. (1900), 
14,831. It was rebuilt in brick and stone after a destructive 
fire in 1888. In the town and its vicinity arc numerous steam 
saw*mills, besides wood-pulp factories, steelworks, brickworks, 
engineering shops, breweries and joineries, but Sundsvall owes 
its chief importance to its export trad^ in timber (6 to 7 million 
cub. ft. annually), the bulk of which goes to Germany, France 
and Great Britain. It also exports wood-pulp, iron and fish. 
There is a special trade with Finland. The harbour, which is 
usually closed by ice from about the middle of December to 
the second week in May, is sheltered against the east winds by 
a group of islands. 

SUNPISH, a name chiefly and properly applied to a marine 
fish (Orthagoriscus) oi the order PI ectognathi, which by its large 
size, grotesque appearance and numerous peculiarities of organi- 
zation has attracted the attention equally of fishermen as of 
naturalists. Only tw'o species arc known, the rough or short 
sun-fish (0. mola)y which is oimd in all seas of the temperate 
and tropical zones; and the smaller and scarcer smooth or oblong 
sun-fish (D. truNcatiis), of which only a small number of specimens 
have been obtained from the Atlantic and Indian oceans. 

Sunfishes have the appearance of tailless fish. This is due 
to the extreme shortening of the caudal region which is sufv 
ported by only a few short vertebrae; the caudal fin is absent, 
what appears to be a tail being formed by the confluence of 
dorsal and ventral fins ; pelvic fins arc also wanting. The anterior 
parts of the dorsal and ventral fins arc high and broad, similar 
to each other in size and triangular in form. The head is com- 
pletely merged in the trunk, the boundary betw'een them being 
indicated only by a very small and narrow gill-opening and a 
com[)aratively small pectoral fin. This fin can be of but little 
use in locomotion, and the horizontal and vertical movements 
of the fish, as well as the maintenance of its body in a vertical 
position, are evidently executed by the povvcTful dorsal and anal 
fins. The small mouth, situated in front of the head, is armed 
with an undivided dental plate above and l)clow', similar to but. 
weaker than the teeth of the globe-fish {Diodon). 

.Sunfishes are truly pelagic, propagating their species in the 



Sun-fish {Orthagoriscu^ mold). 

oj)en sea, and only occasionally approach the coast. During 
the stormy season they live probably at some depth, but in calm, 
bright weather they rise and rest or play on the surface with 
their dorsal fin high above the water. This habit Has given rise 
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to the popular name “ sunfish,” a term also sometimes applied 
to the basking-shark. In some years the rough sunfish is 
by no means scarce on the south coast of England and on the 
Irish coasts, where it appears principally in the summer months. 
The usual size is from 3 to 4 ft. in length, but this species 
attains to 7 ft. and more. One of the largest specimens (shown 
in the figure) was caught near Portland (Dorsetshire) in 1846, 
and is now in the British Museum ; its length is 7 ft. 6 in. The 
sun-fish has no economic value, and is rarely, if ever, eaten. 

Whilst the rough sunfish has a granulated, rough, shagreen- 
like skin, the second species (0. iruncatus) has the surface of 
the body smooth and polished, with its small dermal scutes 
arranged in a tesselated fashion. It is oblong in shape, the 
body being much longer than it is deep. The sides are finely 
ornamented with transverse silvery, black-edged stripes running 
downwards to the lower part of the abdomen. It has not 
been found to exceed 2 ft. in length. Only a few specimens have 
been captured on the coasts of Europe, at the Cape of Good 
Hope and off Mauritius. 

SUNFLOWER. The common sunflower, known botanically 
as Helianthus annuus, a member of the natural order Compositae, 
is a native of the western United States. It is an annual herb 
with a rough hairy stem 3 to 12 ft. high, broad coarsely toothed 
rough leaves 3 to 12 in. long, and heads of flowers 3 to 6 in. wude 
in wild specimens and often a foot or more in cultivated. Double 
forms are in cultivation, one {glohosus fistulosiis) having very 
large globular heads, 'rhe plant is valuable from an economic as 
well as from an ornamental point of view. The leaves are used 
as fodder, the flowers yield a yellow dye, and the seeds contain 
oil and are used for food. It is cultivated in Russia and other 
parts of Europe, in Egypt and India, and in several parts of 
England hundreds of plants arc grown on sewage farms for the 
seeds. The yellow sweet oil obtained by compression from the 
seeds is considered equal to olive or almond oil for table use. 
Sunflower oilcakti is us(‘d for stoc'k and poultry feeding, and 
largely exported by Russia to Denmark, Sweden and elsewhere. 
The genus Helianthus contains about fifty species, chiefly natives 
of North America, a few being found in Peru and Chile. Th(;y 
are tall, hardy annual or perennial herbs, several of which are 
well known in gardens where they are of easy cultivation in 
moderately good soil. //. decapetalus is a {XTcnnial about 5 ft. 
high with solitary heads about 2 in. across in slender twiggy 
branchlets; //. multi floras is a beautiful species with .scvt‘ral 
handsomer double Varieties; //. orygalis is a graceful perennial 
6 to 10 ft. high, with drooping willow-like leaves and numerous 
comparatively small yellow flower-heads. H. atrorubens, better 
known as llarpalium rigidum, is a smaller plant, 2 to 3 ft. high, 
the flower heads of which have a dark red or purple disk and 
yellow rays, 'riiere are many fine forms of this now^, some of 
whi('h grow' 6 to 9 ft. high and have mui h larger and finer flowers 
than t lie type. Other fine species are H. giganteus, to to 12 ft.; 
//. laetiflorus, 6 to 8 ft., and H. mollis, 3 to 5 ft. H. liiherosus 
is the Jerusalem artichoke. 

.Since the w'ord sunflower,^^ or something corresponding to 
it, existed in English literature before the introduction of 
Helianthus annuus, or, at any rate, before its general diffusion 
in English gardens, it is obvious that some other flower must 
have been intended. The marigold (Calendula officinalis) is 
consideretl by Dr Prior to have been the plant intended by 
Ovid (Met. iv. 269-270) — 

“ . . . Tlla siium, qiiamvis raclice tcnetiir, 

Vcrtitiir atl sol(*ni ; mutataque servat amorem ’* — 

and likewise the solsaece of the Anglo-Saxon, a word equivalent 
to solsequium (sun-following). ] 3 ut this movement with the 
sun is more imaginary than real, the better explanation for the 
application of the name to a flower being afforded by the re- 
.semblance to the radiant beams of the sun,” as Gerard 
cxpres.scs it. The rock rose (Helianthemum vulgare) was talso 
termed sunflow^er in some of the herbals from its flowers 
opening only in the sunshine. Actinella grandiflora, a pretty 
perennial 6 to 9 in. high, from the Colorado mountains, is 
known as the Pigmy sunflower. 
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SUNIUM (SovVtov; mod. Cape Colonna), a cape at the 
southern extremity of Attica, with a temple of Poseidon upon 
it which serves as a landmark for all ships approaching Athens 
froni the east. The rocky promontory on which the temple 
stands was fortified by a wall with towers, in 413 b.c., as a 
protection against the Spartans in Decelea; but it was soon after 
seized by a body of fugitive slaves from the Laurium mines. 
In the 4th century it was still kept up as a fortress. The temple 
was shown by an inscription found in 1898 to be dedicated to 
Poseidon, not, as formerly supposed, to Athena, the remains 
of whose temple are to be seen about a quarter of a mile away 
to the north-east; they are of a peculiar plan, consisting of a hall 
with a colonnade on two sides only. The extant temple on the 
promontory was probably built in the time of Pericles. It took 
the place of an earlier one, of similar proportions but built of 
tufa or “ poros stone. There are still standing nine columns 
of the south side and two of the north of the peristyle, and one 
of the antae and an inner column of the pronaos. They are 
built of local white marble, which has suffered much from the 
weather. In form they resemble those of the Parthenon and 
Theseum, but they have only sixteen flutings. Recent excava- 
tions have revealed porticoes, a gateway and other buildings, 
and also the remains of several colossal early statues, the best 
preserved of which is now in the museum at Athens. The site 
of Cape Colonna is extolled by ilyron, and is the scene of 
Falconer^s “ Shipwreck.” (E. Gr.) 

SUNN, or India Hemp {Crotalaria juncea), a plant which is 
a native of India and Ceylon. It frequently receives other 
names, e.g. false hemp, brown hemp, Bombay hemp, Jubbulpore 
hemp, Sana, &c. 'I’he plant is an annual, requires a light soil, 
and is easily cultivated. The ground is ploughed two or three 
times, and from 80 to too lb of seed are sown broadcast. The 
seedlings quickly appear above the surface, hut it is about four 
months before the plant begins to flower. Sometimes the seed 
is sown in October for the winter crop, and sometimes in May 
or June for the summer crop. When the seeds are sown in 
May, the bright yellow flowers appear in August, when the plant 
may Ixi gathered. It is not unusual, however, to defer this 
operation until the seed is ripe, especially if a fibre of great 
strength is desired. The stems may be pulled up, as is the case 
with flax, or they may he cut down. Different opinions exist 
as to whether the stems should be steeped immediately after 
they are pulled, or left to dry and then steeped ; in the wet dis- 
tricts they are taken direct to the water. Since the root ends 
are mu('h thicker and coarser than the tops, it is common to 
place the bundles erect, and to immerse the root ends in about 
a foot of water. Afterwards the bundles are totally immersed 
in the ponds, and in two to four days the fibre should be ready 
lor stripping. There is the same danger of over-retting and under- 
relling as in other fibres, but when the retting is complete, the 
workmen enter the ponds, take up a handful of stems, and swish 
them upon the surface of the water until the fibre l)ecomes loose. 
After the fibre has been peeled off it is hung over poles to dry< 
When intended for cloth it is combed in order to remove any 
foreign matter, but if it is intended to be used for rope or similar 
purposes, the fibres are simply separated and the woody matter 
combed out with the fingers. The fibre is of a light grey colour, 
and has an average length of 3 to 4 ft. It is extensively used 
for rope and cordage and also for paper-making in its native 
country, but it has made little, if any, progress in this country. 
According to Warden, the fibre was tried in Dundee in the 
beginning of the 19th century^ About 1820 the price of India 
hemp bagging, as quoted in the Dundee Advertiser, was lid. 
per yard below hemp bagging, and |d. a yard below tow warp 
bagging. 

It is stated in Sir G. Watt's Dictionary of the Economic Prodi 4 cts 
of India that a cord 8 in. in size of best Petersburg hemp broke 
With 14 tons, 8 cwt. i qr., while a similar rope of sunn only gave way 
with 15 tons, 7 cwt. I qr. Roxburgh's experiments with ropes made 
•roin this and other fibres appear on p. 607 of the above work. The 
ropes were tested in the fresh state, and also after having been im- 
mersed in water for no days. Ilis results reproduced in the 
following tabic, show the comparison. 
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It would appear that, alter maceration, neither ordinary hemp nor 
sunn hemp can compare with jute for strength. 

SUNNITES, literally, “ those of the path,” sunna, i.e. followers 
of the Prophet’s directions, the name of one of the two main 
divisions of Islam, the other being the Shfites (q.v.). The 
Sunnites, who accept the orthodox tradition (Sunna) as well 
as the Koran as a source of theologico-juristic doctrines, pre- 
dominate in Arabia, the Turkish Empire, the north of Africa, 
Turkestan, Afghanistan and the Mahommedan parts of India, 
and the cast of Asia; the Shl'ites have their main scat in Persia, 
where their confession is the state religion, but are also scattered 
over the whole sphere of Islam, especially in India and the regions 
bordering on Persia, except among the nomad Tatars, who are 
all nominally Sunnite. Even in Turkey there are many native 
Shfites, generally men of the upper classes, and often men in 
liigh office (sec generally Mahommedan Religion). 

Orthodox Islam preserves unchanged the form of doctrine 
established in the 10th century by Abu ‘ 1 -Hasan al-Ash'arl 
(see Asiiari). The attacks of rationalism, aided by Greek 
philosophy, were repelled and vanquished by the weapons of 
scholastic dialectic borrowed from the enemy; on most points 
of dispute discussion was forbidden altogether, and faith in 
what is written in Koran and tradition was enjoined without 
question as to how these things were true (bild kaifa). Freer 
allegorical views, however, were admitted on some specially 
perplexing points, such as the doctrine of the eternity of the 
Koran, the crude anthropomorphisms of the sacred text, &c.; 
and, since MoHazilitc (Mu tazilite) views had never taken deep 
root among the masses, while the caliphs required the help of 
the clergy, and from the time of Motawakkil (a.d. 847) became 
ever more closely bound to orthodox views, the freethinking 
tendency was thoroughly put down, and to the present day 
no rationalizing movement has failed to be crushed in the bud. 
Philosophy still means no more than scholastic dialectic, and 
is the humble servant of orthodoxy, no man venturing on devious 
paths except in secret. In the years 1872 1878 the Afghan 
Jamal ud- Din, a«professor in the Azhar mosque at Cairo, at- 
tempted to read Avicenna with his scholars, and to exercise 
them in things that went beyond theology, bringing, for example, 
a globe into the mosque to explain the form of the earth. But 
the other professors rose in arms, forbade him to enter the 
mosque, and in 1879 procured his exile on the pretext that he 
entertained democratic and revolutionary ideas. Thus the 
later movements of thought in Islam never touch on the great 
questions that exercised Mahommedanism in its first centuries, 
e.g. the being and attributes of God, the freedom of the will, 
sin, heaven and hell, &c. Religious earn(jstnes?, ceasing to 
touch the higher problems of speculative thought, has expressed 
itself in later times exclusively in protest against the extrava- 
gances of the dervishes, of the worship of saints, and so forth, 
and has thus given rise to movements analogous to Puritanism. 

That even in early times the masses were never shaken in 
their attachment to the traditional faith, with all its crude and 
grotesque conceptions, is due to the zeal of the ujemh 
ulema (clergy). Mahommedanism has no priest- 
hood standing between God and the congregation, but Koran 
and Sunna ai|e full of minute rules for the details of private 
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and civil life, the knowledge of which is necessarily in the hands 
of a class of professed theologians. These are the {q»v.), 

“ knowers,” theol()g>" being briefly named “ the knowledge ’’ 
(Urn), Their influence is enormous and hardly has a parallel 
in the liistory of religions. For it is not supported by temporal 
agencies like the spiritual authority of the Christian priesthood 
in the middle ages, but is a pure power of knowledge over the 
ignorant masses, who do nothing without consulting their 
spiritual advisers. When the vigorous Spanish sultan Mansur 
b. Abi *Amir pn^posed to confiscate a religious foundation and 
the assembled ulema refused to approve the act, and were 
threatened by his vizier, one of them replied, “ All the evil 
you say of us applies to yourself; you seek unjust gains and 
support your injustice by threats; you take bribes and practise 
ungodliness in the world. But we are guides on the path of 
righteousness, lights in the darkness, and bulwarks of Islam; 
we decide what is just or unjust and declare the right; through 
us the precepts of religion arc maintained. W c know that the 
sultan will soon think better of the matter; but, if he persists, 
ever\" act of his government will be null, for every treaty of 
peace and war, every act of salti and purchase, is valid only 
through our testimony.” Wixh lliis answer they left the 
assemlDly, and the sultan’s apology overtook them before they 
had passed the palace gate.^ The same consciousness of inde- 
pendent authority and strength still survives among the ulema, 
'rhus the sheikh ul-Islam ‘Ahbasi (who was deposed by the 
professors of the Azhar in 1882) had in the first period of his 
presidency a sharp confli<'t with ‘Abbas Pasha, viceroy of Egypt, 
w'ho asked of liim an unjust legal o[)inion in matters of inherit- 
ance. When bribes and threats failed, the sheikh was thrown 
into chains and treated with great severity, but it was the pasha 
who finally yielded, and ‘AbbasI was recall(‘d to honours and 
rich rewards. 

The way in whi('h the ulema rocTuilod and formed into 
a hierarcliy with a vigorous es[^ril de corps throws an instructive 
light on the whole su()j(*('t before us. Th(‘ brilliant days are 
past when the universities of Damascus, Bagdad, NTshapur, 
('airo, Kairawan, Seville, Cordova, W(tc thronged by thousands 
of students of theology, when a professor had often hundred ^ 
or even, like Bukhari, thousands of liearcrs, and wiien vast 
estates in the hands of the clerj^>' fed btUh masters and scholars. 
Of the gnsit universities but one survives- the Azhar mosque 
at Cairo — where thousands of students still gather to follow a 
course (jf study which gives an acinirate picture of the Mahom- 
medan ideal of theological education. 

The students of tlu'ohj^y ,i(fner.illv hcfun their course in early 
youth, but not seldom in ripta” years. Almost all come from the 
lowest orders, a tew Iroiu the middle classes, and iicjiie 
^he highest ranks ol soeirly- a lact wliich in 

u en s, itself CX( ludes all elements of frc'er and more refined 
education. These .sons of poor peas.ints, artisans or tradesmen 
are already disposc'd to narrow fanatic ism, and generally take up 
study as a means of livelihood rathc'r than front* genuine religic»us 
interest. TJie scholar apjiears bc'tore the president’s sc*cretary 
with his pour belongings lied up in a red handkerchief, and after 
a brief int<Trogatory is entered on the list of one of the lour orthodox 
rites — Shfifi'ite, Ilanilite, Malikite and I lanbalite (sec ]\rAHOMMKD.\N 
Law). If he* is lucky he gets a slee]iing-place within the moscpie. 
a chest to hold his tilings, and a daily ration of bread. The less 
fortunate make shift to live outside as best they can, but are all day 
in the* moscpic, and are seldom deserted by Moslem charity. Having 
kissed the hands of the sheikh and teachers of his schc3ol, the* pupil 
awaits the beginning of the lectures. For book.s a few compendiiims 
suflicM? him. Professors and sludc tils gather evc-ry mc»rning for the 
daily prayer; ilien the professors take- thc*ir seats at the foot of the 
pillars of the great court and the students crouc h on mats at their 
The bcginii(*r takes tirst a course in the grammar of classical 
.Arabic, for he has hitherto le*arned only to re:ul, write and count, 
'fhe rules of grammar are read out in the nn'morial verst^s of the* 
Ajrunuya, and the teacher adds an ex])().sition. generally re*ad from 
a priiitejd cennmentary. The stnd(*nt's cldef task is to know the rules 
by he*art; this a(xom])lishe<l, he* is dismissed at the end of the yc*ar 
with a certificate {ijdnu), entered in his tc'xtbook, wliirh permits 
him to teach it to others. The* second year is dewoted to dogmatic 
{kaldm and tawhld), taught in the same mechanical way. The dog- 
mas of Islam are not e opious, and the allribiit«-s of God are the chief 

1 Von Krenier, Gcuh. d. hcrrschcnden Jdten d. Islams, p. 4e»4 
(Leipzig, 1808). ^ 


subject taken up. Thc^y arc demonstrated by scholastic dialectic, 
and at the end of his second year the student, receiving his certificate’ 
deems himself a pillar of the lailh. The study of law {fiqh), whieli 
rests on Koran and tradition, is more difficult and complex, and 
begins, but is oiten noL completed, in the third year. The student 
had learned the Koran by heart at school and has oiten repeated it 
since, but only now is the sense of its words explained to him. Of 
the traditions of the J^rophet ho has li'arned something inridentally 
in other Ic'ctures; he is now regularly introduced to th(*ir vast artificial 
system. From these two sources are derived all religious and civil 
laws, for Islam is a political as well as a religious institution, 'fhe 
five main points of religious law, “ the pillars of Islam.” have been 
c‘mimeratc<l in the article Maudmmkdan RELic'iioN; the civil law, 
on the devt‘lopmc*nt of which Roman law had some infliu'iicc, is 
treated under heads similar to those of Western jurisprudence. 
11 i.s here that the dittererices between the four schools come most into 
notice ; the llanifite praxis is the least rigorous, then the Shafi'ite; 
the Ilanbalites, whose system is the strictest, have practically dis- 
appeared in the Mfdikites. The Hanifttc rite is official in the Turkish 
Empire, and is followed in all government offices wh(*never a decision 
still depends on the sacred law. as well as by all Mahommedans of 
Turkish race. Tn this as in the pnwious studies a compendium is 
leanu'd by heart, and exjilanations are given from commentaries 
and noted down by the stnih'uts word for word. The professors 
arc expressly forbidden to add anythin.g of their own. The recog- 
nized books of juris])nidence, some of which run to over twenty 
folio volumes, arc vastly learned, and occasionally show sound 
sense, but e.xcel mainly in useless hair-split ling and feats of scholastic 
gymnastics, for a\ hich the Arabian race has a natural gift. 

llesides the three main disciplines the student takes up according 
lo his tastes other subjects, such as rhetoric [ma'am wabaydn), 
logic [mantiq), pro.sody {'an'id), and the doctrine of the correct 
pronunciation ot the Koran [qira'a ivaiajwld). After three or four 
years, fortified with tlu* certificates ot his various professors, he seeks 
a placti in a law-court or as a teacher, preaeln*!-, cadi, or mufti ot a 
village or minor town, or else one ol the innumerable posts <}f con- 
fidence ior which the complicated ceremonial ol .Mahoiiimedaiiism 
demands a theologian, and which «'ire geiu'rally paid out of pious 
foundations. A pl.ici* is not hartl to fiinl, tor the powerliil corpora 
lion of the ulema st'eks to put its own membiTs into all posts, and. 
though the n munerat ion is at first small, the young ‘n/ini gradually 
accumulates tlic revenues of several offices. Gifts, too, fall in, and 
with his native avarice and economy he risc’^^ in wealth, position and 
rejmlatioii for jiiely. The commo’ialty reveri* him and kiss his 
hind; the rich show him at li'ast outward respi'ct; and even the 
government tiaxits him as a p(‘rson to whom consideration is ilue 
lor his inlliu'iice with the masses. 

This sketch of his education is enough to explain the narrow- 
mindedness of the 'dlim. He dc'cms all non-thi'ologicrd science 
to l»e vain or hurtful, lias no notion of ])rogr<‘ss, and regards true 
science —i.t\ theology — as having nsiched finality, so that a new 
sup«Tc immenfary or a new students’ manual is the only thing that 
is perhaps still worth writing. How the mental faculties are bluntiHl 
by scholasticism and mere memory work must lie si'im to be lielieved ; 
such an education is enough to spoil the bi’st head. .All originality 
is crushed out and a blind and ludicrous dependence on wrilteii 
tradition— even in things profane takes its place. Acuteness 
degenerates into hair-splitting and clever plays on word.s after the 
manner ol the rablnns. 'I'he Azhar students not .seldom enter 
government ollices and ev(*n hold important administrative posts, 
lull they never lose the stamp of their education- the narrow, nn- 
tciichable spirit, incapable ot progress, always lost in external details, 
and never able lo grasp principles and get behind forms to the 
substance oi a matter. 

A’^tvt it is but a small fraction of the ulema of the Moslem world 
that enjoy even such an education as the Azhar affords. It draws 
lew students from foreign parts, where the local schools s ho I 
are of the poorest kind, exc(‘pt in India (thanks to a British ^ 
g<jveinment) and perliaps in Conslantinupk*.'* JJohkAra was once a 
eliief seat of len ruing, but is now so sunk in narrow fanaticism that its 
eighty madrascis [oirdrcsscs) with their 5000 students only turn out 
a bigoted and foolish clergy (Vambery).-* But for this vtay rea.son 
Jtokhara is famed as a luminary of pure theology and spreads its 
influence over Turkestan, Siberia. China, Kashmir, Afghanistan, 
and even over India. Minor schools attached to mosques are tound 
in oilier places, but teach still less than the great schfwls already 
mentioned. , 

Except in India, w^herc it is controlled by the government, 

“ In 1878 seventeen lecture-rooms of the Azhar had 3707 stud(*nts, 
of whom only i>.\ came from Constantinople and the northern parts 
i)f the Ottoman F.mpire, 8 from North Arabia, i from the .government 
of Ikigdad. 12 from Kurdistan, and 7 from India with its thirty 
million Sunnites. 

» In Kazan also the standard of learning seems to have been 
rai.sed by Kiis.sian and Western scholars. 

* The madrasa is here a college, generally attached to a mosque, 
Avith lands Avhosc revenues provide the means of instruction and i i 
piirt also lood and residence for scholars and teachers. 
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the organization of the priestly and judicial persons trained 
in the schools is a compromise between what theological prin- 
ciples dictate and what the state demands. Neither 
Koran nor Sunna distinguislies between temporal 
TempofMi and spiritual powers, and no such distinction was 
Sove~ known as long as the caliphs acted in all things as 
rtigttty- successors of the prophets and heads of t he community 

of the faithful. But, as the power of the 'Abbiisids declined 
(see article Caliphate, ad ^w.)and external authority fell in 
the provinces into the hands of the governors and in the capital 
into those of the amir al-omard^ the distinction became more and 
more palpable, especially when the Buyids, who were disposed 
to vShfite views, proclaimed themselves sultans, i,e, possessors 
of all real authority. The theologians tried to uphold the ortho- 
dox theory by declaring the sultanate to be subordinate to the 
imamate or sovereignty of the caliphs, and dependent on the 
latter especially in all religious matters; but their artificial 
theories have never modified facts. The various dynasties 
of sultans (Buyids, Ghaznevids, Seljuks, and finally the*. Mongols) 
never paid heed to the caliphs, and at length abolished them; 
l)at the fall of the theocracy only increased the influence of the 
clergy, the expounders and practical administrators of that 
legislation of Koran and Sunna which had become part of the 
life of the Mahomniedan world. The Mamelukes in Kg\"pt 
tried to make their own gcn'crnnient appear more legitimate 
hv nominally recognizing a continuation of the spiritual dignity 
of the caliy)hate in a surviving branch of the*Abbasid line which 
tliey protected, and in 923 A. 11. (1517) the Ottoman Selim, who 
destroyed the Mameluke power, constrained the *Abbasid 
.Motawakkil III., who livt‘d in Cairo, to make over to him his 
nominal caliphate. Tlie Ottoman sultans still l)ear the title 
of “ successors of the Prophet,” and still find it useful in foreign 
relations, since there is or may be some advantjige in the right 
of the caliph to nominate the chief cadi (kddi) of Eg\^pt and in 
the fact that the spiritual head of Khiva calls himself only the 
fill /fib (vicegerent) of the sultan.^ In India too the sultan owes 
something perhaps to his spiritual title. But among his own 
subjects lie is compelled to defer to the ulema and has no con- 
siderable influence on the composition of that body, lie nomin- 
ates the Sheihh ul-hlam or mufti {q.v,) of Constantinople (grand 
mufti), who is his representative in the imamate and issues judg- 
ments in points of faith and law from which there is no appeal; 
but the nomination must fall on one of the mollahs^^ who form 
the upper stratum of the hierarchy of ulerruT. And, though the 
various places of religious dignity are conferred by the sultan, 
no one can hold office who has not been examined and certified 
by older ulema, so that the corporation is s(df-propagating, 
and palace intrigues, though not without influence, can never 
break through its iron bonds. The dej)()sition of *Abd ul-AzTz 
is an example of the tremendous power that can bo wielded by 
the ulema at the head of their thousands of pupils, when they 
choose to stir up the masses; nor would Mahmud IT. in 1826 
have ventured to enter on his struggle with the janissaries unless 
he had had the hierarchy with him. 

Th(! student who lias passed his examinations at Constanti- 
nople or Cairo may take up the purely religious office of imam 
Judicial worship) or hhatib (yireachcr) at a 

Offices, niosque. These offices, however, arc purely minis- 
terial, are not necessarily limited to students, and 
give no place in the hierarchy and no particular consideration or 
social status. On the other hand, he may become a judge or 
pidi. Iwcry place of any importance has at least one cadi, who 
IS nominated by the government,"* but has no further dependence 

* Till the Russians gained preponderating influence the khfin of 
Khiva also acknowledged the sultan as his suzerain. 

“ Mollah is the Perso-Turkish pronunciation of the Arabic mauld, 
literally “ patron," a term applied to heads of orders and other 
religious dignitaries of various grades. 

('ailed in Constantinople softa, Persian sdkhta, burned up, scil,, 
with zeal or love to God. 

* In Egypt before the time of Sa'id Pasha (1854-1863) the local 
judges wore appointed by the cliief cadi of Cairo, who is sent from 
Constantinople. Since then they have been nominated by the 
Egyptian government. 


on it, and is answerable only to a member of the third class 
of the ulema, viz. iht; mufti or pronouncer of fatwas, A fatwa 
is a decision according to Koran and Sunna, but without reasons, 
on an abstract case of law which is brought before the mufti 
by appeal from the cadi’s judgment or by reference from the 
cadi himself. For example, a dispute between master and slave 
may be found by the cadi to turn on the general question, 
“ Has Zaid, the master of 'Amr,^ the absolute riglit to dispose 
of his slave’s earnings ? ” When this is put to the mufti, the 
answer will be simply ‘^Ves,” and from this decision there is 
no appeal, so that tlie mufti is supreme judge in his own district. 
The grand mufti of Constantinople is, as we liave seen, nominated 
by the sultan, but his hold on the people makes him quite an 
independent power in the state; in Cairo he is not et'cn nominated 
by the government, but each school of law chooses its own sheikh, 
who is also mufti, and the TTanifile is head mufti because his 
school is official in the Turkish Empire. 

All this gives the judges great private and political influence. 
But the former is tainted by venality, which, aggravated by 
the scantiness of judicial salaries or in some cases 
by the judge having no salary at all, is almost 
universal among the administrators of justice. 

'Fheir political influence, again, which arises from the fusion 
of private and political law in Koran and Sunna, is highly 
inconvenient to the stale, and often becomes intolerable now 
that relations with Western stales arc multiplied. And even 
in such distant parts as Central Asia the law founded on tlie 
conditions of the Prophet’s lifetime proves .so unsuited to modern 
life that cases are often referred to civil authorities ralluT than 
to canoni(‘al jurists. Thus a customary law (W) has there 
sprung up si(le by side with llic official suiTcd law {sharTa), 
much to the displeasure of the mollahs. In Turkey, and above 
all in Kg>"pt, it has been found necessary greatly to limit the 
sphere and influence of the canonical jurists and to introduce 
institutions neanT to Western legal usage. We, do not lierc 
speak of the paper const itutions (bhatt-i-sherlf) and the like, 
created to impose upon Western diplomatists, but of such things 
as consular and commercial courts, (Timinal C()d(‘s, and so forth. 

The official hierarcliy, strong as it is, divides its power with 
the dervishes. A religion which subdues to itself a race with 
strongly marked individuality is always influenced in eultus 
and dogma by the previous views and tendencies of that race, 
to whi('h it must in some measure? accommodate itself. Mahomet 
himself made a concession to heathen traditions when he recog- 
nized the Ka*ba and the black stone; and the worship of saints, 
which is now spread throughout Islam and supported by obviously 
forged traditions, is an example of the same thing. So too are 
the religious orders now found everywhere except in some parts 
of Arabia. Mystical tendencies in Mahommedanism arose mainly 
on Persian soil (see Sufi ism), and Von Krcmcr has shown that 
these Eastern tendencies fell in with a disposition to asceticism 
and flight froifl the world which had arisen among the Arabs 
before Islam under Christian influence.^* Inter- 
course with India had given Persian mysticism 
the form of Buddhistic monkery, while the Arabs 
imitated the Christian anchorites; thus the two movements 
had an inner kinship and an outer form so nearly identical that 
they naturally coalesced, and that even the earliest organiza- 
tions of orders of dervishes, whether in the East or the Wc'^t, 
appeared to Mahommedan judgment to be of one type. Thus, 
though the name of Stijl (see SOfIism) is first ^^pplied to Abu 
Hashim, who died in Syria in 1 50 a.h. (767), wc find it transferred 
without question to the mystical brotherhood which appears 
in Khorasan under Abu Sa’Td about 200 a.h. (815/816). Yet 
thc.se two schools of Sufis were never quite similar; on Sunnite 
soil Suflism could not openly impugn orthodox views, while 
in Persia it was saturated with ShPite heresy and the pantheism 
of the extreme devotees of *AlT. Thus there have always been 
two kinds of Sufis, and, though the course of history and the 
wandering habits which various orders borrowed from Buddhism 

® Zaid an<l ‘Amr arc the Caius and Sempronius of Arabian law. 

® Op. cit. p. 52 scq. 
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have tended* to bring them closer to one another, we still find 
that of the. thirty-six chief orders three claim an origin from the 
caliph Abubekr, whom the Sunnites honour, and the rest from 
‘All, the idol of the Shfites.* Mystic, absorption in the being 
of God, with an increasing timdeniy to pantheism and ascetic 
practices, are the main scope of all SufTism, which is not neces- 
sarily confined to members of orders; indeed the secret practice 
of contemplation of the love of God and contempt of the world 
is sometimes viewed as specially meritorious. And so ultimately 
the word sufl has come to denote all who have this religious 
direction, while those who follow the special rules of an order 
are known as dervishes (beggars, in Arabic ftujara, sing, faqir 
— names originally designating only the mendicant orders). 
In Persia at the present day a Sufi is much the same as a free- 
thinker.- 

Bim.ioGRAPUY.'—Th'' work of Sliahrastani {q.v.) on the Moslem 
sects: A, v»ni Kremer. Geschichte dev hcrrscheniUn Jdee» des Islaws 
(Leipzi.!^, i8oS); 1 . (k)ldziher, Muhammedanischc Studien, vol. ii. 
(Ikille, 1890); n. 11. Macdonald, Muslim Theology (London, 1903); 
the Hidaya (trans. C. Hamilton. 2nd ed., London. 1870); N. H. k. 
llaillit'. Dif^est of MuJunumadav Lmiv (London, 18O5,); E. Sacliaii. 
MuhammaUanisches Rccht nacli Schafiitischer Lchre (Stuttgart and 
Berlin, 1897) ; lil Bokhan, les traditions islamiques (trans. by Houdas 
and Mari^ais, Paris, 1903); L:ine, An Account of the Manners and 
Customs of the Modern E^yf^tians (I^ondon. 1S3O). For the or^^.'ini/a- 
tion of the 'ulema in the Ottoman Empire during the middle ages 
see F. J. W. Gibb, A History of Ottoman Poetry, ii. 391 sqtp (London 
1902). (A. Mfj. ; K. A. N.) 

SUNSHINE. A s a meteorological element sunshine requires 
some conventional definition. There is uninterrupted continu- 
ance of gradation from the burning sunshine of a tropical noon 
to the pale luminosity that throws no shadow, but just identifies 
the position and shape of the sun through the thin cloud of 
northern skies. 

The Campbell-Stokes Sunshine Recorder . — In the British Isles 
the sun is allowed to be its own tiinekeeptT and the scorch of a 
specially prepared ('ard used as the criterion for bright sunshine, 
'fhe practice arose out of the use of the sunshine rec(jrdcr whi(‘ii 
depends upon the scorching effect of a glass sphere in the sun's 
rays. I’ho original form of the instrument was suggested by 
J. P. Campbell of Islay in 1857, He used a glass sphere within 
a heiiiispherical bowl of wood. 'Fhc scorching of the wood along 
successive lines of tlie bowl as the sun alters its declination from 
solstice to solstice leaves a rLigg( d monument of tlui duration 
and intensity of the sunshine during the half-year, but docs not 
lend itself to numerical measurement. The design of a rnelal 
frame to carry movable cards and thus give a deiipherahle 
record of each day’s sunshine is due to Sir G. G. Stokes. The 
cxcursiuns of the sun to the lUiTtli and scuith of tin; equator are 
limited by tlie tropical circles, and the solar record on the hemi- 
sphdii'al bowl will be confined within a belt 23" 27' north and 
south of the plane through the ('cnlre parallel to the equator 
or perpendicular to the polar axis. Thus a belt 46° 54' in angular 
widtli will be suitable for a sunshine recorder for any part of 
the world. W hatever place be chosen for tlie observation the 
same belt will do if it is set up perpendicular to the earth’s 
polar axis. But then; can be no record if the sun is below the 
horizon; hence any part of the hell projecting above tlie horizon 
is not only useless for recording but is liable to shadow a part 
of the belt W'here there might be a record. Hence to meet the 
requirements of a particular locality the belt as set up round the 
polar axis should be cut in two by a horizontal plane through 
the centre and the half projecting above the horizontal removed. 
Reversed it m&kes a half belt, exactly similar to what is left, 
and thus each complete belt is cut by a horizontal plane through 
the centre into two frames suitable for sunshine recorders for 
the particular locality. 

The cutting of the belt may, of course, vary lietweeii the direct 
transverse cut along the polar axis which gives a half-ring belt 
to be set vertical in order to rcceiv^e the record for a point on 
the ecpiator, and the cut perpendicular to the polar axis which 

1 These claims to ciirly origin are mere failles, like the claim of the 
Ow'cisi order to spring from Oweis, one of the oldest traditionalists, 
and so forth. 

For the dervish orders .see Dcavisii. ^ 


divides the belt into two similar rings suitable for recording the 
sunshine at the poles. Clearly, when the belt is so cut that two 
complete rings are formed, a continuous record of sunshine 
throughout the twenty-four hours may be expected, so that for 
the polar circles the cut will run diagonally between opposite 
points of the extreme circles of the sun's records. As examples 
of the cutting of the belt for different latitudes we may put side 
by side the recorder as used in temperate latitudes (fig. i) and 



Fig. I. — CiLinpboll-Stokos Sunshine "Recordfr. 


the special form designed in the Meteorological Office, London, 
for use on the National Antarctic Kxpedilion, iqor- i904(fig. 2). 
A belt cut for a particular latitude is serviceable for .some 10® 



Antarctic Sunsliinc Eccordcr, to cany 24-liour record. 



Fig. 2. — Antarctic Sunshine Recorder, to carry 12-hoiir record. 


on either side of that latitude if the cards arc not trimmed too 
closely to the cutting of the belt^ The belt must always be 
adjusted round the parallel to the polar axis. If the cut of the 
belt is too oblique for the latitude of the place where it is exposed, 
and the cards arc cut strictly to the belt, the northern side of the 
cut will be below the horizon and the southern side above it. 
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sonic sunshine may be lost near sunrise or sunset in the winter I rc^^anl to the equinoctial card. The section of the supporting 
because there is no card to receive it. The part projecting above surface by a plane through tlu* polar axis is to be as in lig. 3. 
the horizon in summer will partly shadow the globe, and faint „i l he material tor the s])herc must be " enn\n ** 

lH'shi.,, n,uy be ta, f,, .1 ,„i. b„i, glebe ™ he 

solarized at sunset. But the loss due to this cause is unimportant. ' centre of tin* sphere to the geometrical focus for parallel rays should 
Stokes designed the complete belt to use successively three cards h(!tween 2*9() in. and 2*qo in. 

Measurement of the Sunshine Record.— \x was mentioned that 

tbe Campbell-Stokes recorder involves a conv(‘nti()nal definition 
of sunshine. The recorded day of sunshine is less than the 
actual time during whidf the sun is above the horizon liy about 
twenty minutes at sunrise and sunset on account ot the want 
of burning power of a very low sun. vSome further convention 
is necessary in order to obtain a talnilation of the records which 
will serve as the basis of a comparison of results for climato- 
logical purposes. The spot which is scorched on the card by the 
sun is not cjiiite limited to the image of the sun, and a few seconds 
of really strong sunshine will produce a circular burn which is 
hardly distinguishable in size from that of a minute’s record. 
(See fig. 4.) Consecpiently with intermittent sunshine exaggera- 
tion of the actual duration of burning is very probable. St ridlv 
speaking measurements ought to be between the diameters of 
the circular ends of the burns, but the jiracticc of measuring 
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of diffcTcnt shape for different times of the year, 'fhe equinoctial 
card forms a portion of a cylinder round the polar axis for spring 
and autumn, the summer card and the winter card cxich forms 
a part of a cone making a vertical angle of 16^" with the polar 
axis as indic'atcd in fig. 3. 



Adjustments . — ^The adjustments of tlie in.strument arc to set the | J \ ^ ^ 1^1 distinctly rc‘c:ognized as scorched has 

b^'lt so tlial its axis is parallel to the jtolar axis and symmetrically • oeconie almost universal m Great Britain, and appears to give 
adjusted with relereTice to the meri<liaii ol the place, and to set the • a, working basis of comparisons. 
s])her(’ so tliat its centre coin- 
cides ])ret:isely with the centre 
(.1 die lielt. No Olio of the 
three ailjusimenis is (‘usv to 
III, ike or to test, ])(‘canseneither 
the centre ot the sidiere nor 
the cent re (nor iiuleed the 
nxis) ol the belt can be e.isily 
irleiililied. For an iiisti unient 
lor testing these adjustments 
•,ee Ounrt. journ. Roy. Met. 

^or. xxxii. 1 g). 

InsIrniiKsits dittiT accord- 
ing to tin' means ])ro\ i<led lor 
iiKUiiitiiig or adjusting the 
jiositioiis of the belt or sphere, 
and in tliat known as th(' 

\\hii)])le Casella inslrmnent 

llie lixed b(*lt is replaced by a movable card holder. The chief 
advantage of Stokes's sjiecihcatinn is the simplicity of tlie use 
of the instrinueut wlv'U OM.ee it has been properly adjusted and 

llXCfl. 
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Fig. 4. — Records obtaiiu'd by exposing a Campbell-Stokes Sunshine Recorder for measured 
intervals varyinst from one second to thirty minutes. 'I'he duration of the exposure of thi? separate 
burns increases from right to left of the diagram. 


Other Types of Stmshine Recorder . — There are, however, vaiious 
otht'r conventions as to sunshine which are used as tin? basis of 
recorders of quite different ty])es. The Jordan recordt'i* uses ferro- 
cyanide paper and the sun keeps the time of its own record by the 
It is e.ssi'utial that tlu? glass .sphc’n? sJiuuld be of the proper size j traversi; of a spot of ligld over the sensilivi' ppper, arrannerl as a 

and rclriudivi; index to give an image 

el tlie sun CM I the prepared card or | | t| ■ ' 

\‘ itliin the :»<)tli of an incli of it nearer 
ili(* centre. It is also ess«*ntial that 
the cards used should not only be of 
suit.ible material but also of the right 
diMensions lor the bowl. The colour 
and inateri.'il of the cards were selected 
by Stokes in consultation with Warn'U 
L)e la Rue, who was at tliattimc Iiiscol- 
league on llie Meteorological Council, 
and tin? cards ULsed by the meteoro- 
logic:il ollice are still suiqilied by 
Messrs J)e la Rne & Co. Accuracy in 
the com])arative measurem(*nts of sun- 
sliiiu' by this method deiK-nds upon 
the proper adjustment of the dimen- 
sions of the different constituent parts 
of th(‘ recorder, and accordingly the 
tollowing syiecification of standanl 
dimensions has been adoyiteil by the 
meteorological oltice. 

2 /if Time Scale . — On the lime scale 
of the equinoctial card twelve hours 
arc represeiit:(;d by Q’oo in. 

1 he Bowl. Tlie diameter of the 
bowl, measured between the centres of 
th(i 6 o'clock marks on a metal (;qui- 
noctial card of thickness 0*02 in. when 
m its place, is to be 3*73 in. (+ o*oi in.) 



. . . The distance between the 

exposure edges of the upper winter flange and the lower summer 
liaiigc must not be less than 2-45 in,, nor exceed 2 ’50 in. The 
di.stance.s from the middle line on the equinoctial card to the 
mitidle lines on the summer and winter cards are to be 0*70 in. 
(± 0'02 in.). The inclination of the summer card, in place, to the 
winter card, in place, is to be 32° + symmetrically arranged with 
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Fit;. 5. — Sunshine Record (June 19 and 20, 1908). 
cylinder about a line yiarallel to the polar axis. 


c polar axis. The effect thereby 
recorded is a photochemical one. ami tlu' comyiosite character of the 
sun's radiation, modified by the elective absorption of the atmosphere, 

4K.-. 4.... 4-1...4. 41. 1. 


makes the relation of the record to that of the sun’s scorching power 
dependent upon atmospheric conditions and therefore on di/lercnt 
occasions, so that the two records give different aspects of the solar 
influence. Ollier recorders use the thermal or photographic effect 
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of the sun's rjiys and record duration by a clock instead of allowing 
the sun to ket*p its own time. In the Marvin sunsliine nxiorders of 
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Fig. G. — ^Monthly Average Duration of bright Sunshine for cadi hour of the day 
at Valencia (Ireland). 

the United States weatluT bureau an i lc ctrical conta( t is inad<! by : 
the thermal effect of the sun and tlie tluration of the contact is 
rcconled. An instrument whicli gives a correspomling result is 
described by AV. II. Diru’S {Quart. Jouru. Roy. Met. .^oc. xxvi. 24 
Tht'se dc'finc sunshine by the effect necessary to produce or maintain 
a certain thermal ellect, but the definition once accejHed th(‘re is 
no uncertainty as to the record. 'I'he Callendar sunshine recorder^ 
gives a record of the differenc<! of temperature of two wires, one 
solarized and the other not, and it is therefore a continuous record 
of the thermal effect of solar and terrestrial radiation. It is vastly 
more detailed than that of other instrunumts (see fig. 5), but thV 
inteqiretation of the rc'cord in terms suitable for meieon (logical 
or climatological purposes is a sjiecial study, wliich has not yet been 
attempted. In a somewhat similar way information about the 
duration and intensity of suiishiiu! with an abumlance of detail can 
be obtained from the record upon pliotographic paper passing under 
an aperture in a drum w hich revolves with the sun, as m tlie Lander 
recorder, but the study of such details has not been begun. 

Sunshine Records for the Rritish Isles . — The interest in the use of 
sunshine reeonlers is more widely extended in the British Isles than 
elsew’here, and it is, so far as the public are concerned, the most 
important meteorological clement, but it is singular that up to th' 
present a knowledge of the total amount of sunshine recorded during 
the day, the week, the month or the year is all that is a])])an‘ntly 
reouired. Except for the observatories in connexion with tlu- 
meteorological office and a few others the distribution of sunshine 
during the day is not taken out, so that w'c are still some distance from 
attacking the problems presented by the finer details of solar records. 

Fig. 0 shows the average duration of bright sunshine for each hour 
of the day for each month at Valencia. The expectation of sunshine 
is greatest at i p.m. and 2 p.m. in May, wdiile there is a w’elhmarkc<l 
secondary maximum in Sejitcmbcr. 

lixfosure. -We now c<.»nsider w'hat the daily sunshine record 
or a particular station means. An ideal cxjiosui c lias an uninter- 
rupted view of those parts of the 


exclusively local, and indeed the possible duration of .sunshine at 
any station is a local characteristic which it is desirable to know. 

Consequently as evidence of the peculiarity of 
the site the recorded sunshine might be referred 
to the total possible with a free horizon. On the 
other hand, taking the record of sunshine as an 
indication of the clearness of the sky for the 
purposes of general meteorology, the screening 
of the sun by hills must be regarded simply as 
limiting the time during which observation is 
possible and the duration of the sunshine recon led 
should be referred to the possible duration at the 
particular site. It would, therefore, be desirable 
m publishing records of the duration of sunshine 
nH;ordcd to note also the possible amount for the 
instrument as exposed (see Hourly Means at 
Five Observatories under the Meteorological Council, 
i8qi, No. 1 1 3, p. 10). The table shows the 
number of hours the sun is above the horizon 
during each month in the latitude of the British 
Isles. 

By W'ay of exhibiting the results obtained 
from sunshine records wo reproduce (fig. 7) the 
sunshine iniii> of the British Isles taken from the 
annual suiumary of the Monthly “ Weather 
Report," 1908 {British Meteorological Year-Book, 
pt. ii.). Corresponding maps embodying data 
from over ijo stations are prepared each month; 
fig. 8 show's the variation in the distribution of 
sunshine that may take place in different months. 
Further, fig. 0 n'presents the avtu'ago w(‘ekly 
distribution of sunshine in dillereiit sections 
of the T’ritish Isles according to the average of 
tw'cnty-five years. 



Fig. 7. — Sunshine in the British Isles in 1908. 


liorizon in wdiich the sun rises or sets; 
and elsewhere the view of the sun 
must not be obstructed by the groumi, 
buildings, trees or any other obstacle; 
but ideal exposures are not always to 
be obtained. In mountainous districts 
particularly it may be impossible to 
find a site in wliich the sun is not 
obstructed for an appreciable part of 
the day. In these circumstances it 
becomes a (pjestion wlu'ther the amount 
of sunshine recorded should be referred 
to the maximum possilile for an un- 
interrupted horizon or the maximum 
possible for the particular oxpfisure. 

The answer to the question really depends upon the purpose for which 
the information is wantctl. As a climatological lactor of the locality 
the shadow cast by the surrounding hills is of importance, it is ijart 
of the difference between the fertility of the southern and northern 
slopes of hill country. This importance is, of course, in many respects 


Possihlc Duration of Bright SiinJiine in the Latitude of the British Isles. 


Lati- 

tude. 

Jan. 

Feb. 

Year. 

March 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 


2()2 

278 

280 

3‘'5 

410 

473 

482 

4‘'55 

442 

373 

327 

2GG 

24G 

51;; 

257 

270 

280 

3<J5 

411 

•177 

487 

489 

444 

373 

325 

2f>2 

241 


251 

273 

284 


412 

481 

491 

494 

44b 

374 

324 

25« 

23G 

5.3" 

247 

271 

281 

3<^4 

414 

486 

498 

499 

450 

375 

323 

254 

231 

.54" 

243 

2(.8 1 

279 

3G3 

417 

490 

5'’3 

505 

453 

375 

322 

251 

225 

.5.5" 

237 

2G5 

27(» 


418 

404 

510 

511 

45^ 

37b 

319 

245 

218 

1 

232 

2G3 

273 


420 

499 

51b 

51b 

459 

37b 

310 

239 

211 

57'" 

2 20 

260 

270 

3<>2 

423 

5«4 

524 

5^3 

4b3 

377 

314 

23O 

205 


219 

2.57 

2G7 

3G1 

42G 

510 

532 

530 

467 

37« 

i 

232 

197 

1 -^9^^ 

2 II 

253 

2G3 


429 

.517 

541 

538 

471 

379 

3‘>9 

225 

187 


1 Brit. Assoc. Report (1900), p. 43. f 


Sunshine in the Antarctic Regions . — It is clear that so far as con- 
cerns the zone from 50^ to Go'" N. in this particular region, the annual 
amount of sunshine diminishes as one goes northward, it would, 
however, not be safe to ctmclude that this diminution in the aggre- 
gate duration of sunshine during the year goes on without inter- 
ruption as one proceeds northward. At least the corresponding 
statement would not be true of the southern hemisphere. No doubt 
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the frequency of cloud and the consequent loss of duration of sunshine 
would increase for corresponding latitudes from the tropical anti- 
cyclone southward, but beyond the region of minimum pressure 
at the winter quarters of the “ Discovery " in latitude 77“ 51' S., 
longitude 16O® 45' E., the amount of bright sunshine recorded cliiring 
the two years IQ02 and 1903 was remarkably large. The total for 
iQoi equalled that for Scilly, and in December of that year an 
avWage of ib hours per day was registered. 




Fig. 8 . — Sunshine in the British Isles in May and 
June 1909. 

!Sunshine HesuHs ior Other Parts of the World. — Maps showing the 
average annual distribution of sunshine over luirope and North 
America arc given in Bartholomew's Physical Atlas, vol. iii. Atlas 
of Meteorology. Over l£nroj)e the largest tobils, over 2750 hours 
per annum, are shown over cirntral Spain. In North America, 
values exceed 3250 hours per annum in the New Mexico region. 
E'or other parts of the world the information available is not suffi- 
ciently extensive for the con.struction of charts. 

Pfiect upon Sunshine Records of the Smoke of Great Cities. — Much 
discussion ims taken place from time to time as to whether the 
climate of a locality can be altered by artificial means. Questions 
have been raised as to the effect of forests upon rainfall, as to the 
indirect effect of irrigation or the converse process, the oblitera- 
tion of natural irrigation by blown sand, and as to the possibility 
of producing, arresting or modifying rainfall by the discliargeof 
explosives. 


The one question of the kind to which the sunshine recorder 
gives an absolutely inconlrovertildc answer is as to the effect of th« 
smoke of great cities in diminishing the sunshine in the immediate 



Fig. 9. — Average Duration of bright Sunshine in the British 
Isles for eacli week. 


neighbourhood. This may be illustrated by the figures for sunshine 
during the winter months off Bunhill Row, E.C., in tlie middle of 
Lomlon, Westminster, Kew and Cambridge. 


Monthly Average Duration of Bright Sunshine derived from Observa- 
tions e A tending over Twenty Years. • 


Station. 

November. 

December. 

January. 

February. 

Bunhill Row . 

22-8 

75 

141 1 

300 

Westminster . 

277 

13*1 

i8*4 

32'8 

Kew .... 

50-8 { 

3 S'i 

4^' 3 

54 '^> 

Cambridge . 

1 

40*0 

48-9 

73S 


This is not a question which comes out merely by taking averages. 
The answer can be seen directly by comparing the daily cards (see 
fig. 10, Sun.shinc Cards for Cambridge, Wcstiuinster and Bunhill 
Row for December 1904)- Tlius it appears that the direct effect of 
the local coiltaminalion of the London atmosphere results in the 
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diminution the recorded sunshine for the whole year by 37 %. ; 
and It is clear that the cemtamination extends in some degree as far j 
as Kew, wlicrc the loss amounts to about 10 %. There is evidence I 
of various kinds to show that the elfeet of the smoke cloud of cities 


Cambridge. Westminster. Bunhill Row. 



can be traced sometimes for great distances, and in special conditions ' 
of weather with easterly winds the elt(!Ct is sometimes rei.iarkably 
persistent. (W. N. S.) ( 

SUNSTONE, a felspar exhibiting in certain directions a bril- 
liant spangled appearance, whith has led to its use us an 
ornamental stone. The eifect appears to he due to reneclions j 
from enclosures of red haematite, in the form of minute sealcs, 
which arc liexagonal, rhombic or irregular in .sliujie, and are di.'^- | 
posed parallel to the jiriiu'ipal cleavage-plane. These enclosures ' 
give the stone an appear. lu e something like tiuat of aventurine 
(q^Vt)j whence sunstonc i> known al.so as “avcntnrine-fcTspar.'^ 

It is not common, tlu* best-known locality being 'IVedestrand, 
near Arendal, in south Norw'ay, where masses of li.e sunstonc 
orcLir embedded in a vein of (piartz running through gneiss. Jt is ■ 
found also near Lake ikiikal, in Silieria, and at several kx'alilii's : 
in the United Stales, notably at ]\IiddleLown, Delaw'are county, ' 
Pennsylvania, and at Statesville in north Carolina. The felspar 
wliich usually displays the aventurine apj.H'arance is oligoclase 
(<7.a.), l)iit the eOect is sometimes seen also in orthoclase 
hema' tw'o kinds of sunstone are distinguished as “ oligoclase 
sunstonc ” and “ orthoclase sunstone.” The latter has been 
found futar (.'rowm[)oirit and at several other localities in the 
state of NTwv York, as al.so at Glen Riddle in D^lawmre county, 
Pennsylvania, and at Amelia Court House, Amelia count}’, 
Virginia. 

SUNSTROKE {lieatslrohe ; Inuiation ; Thermic Fever ; 
Siriasis)y a term applied to th(‘effcrls produced upon the central i 
nervous system, and through it upon other organs of the body, ] 
by expo.sure to the sun or to over-heated air. Although most ! 
frequently observed in tropical regions, this disease occurs al.so i 
in temperate climates during hot weather. A moist condition . 
of the atmosph(‘re, which interferes with cooling of the overheated 
body, greatly iif'.;reases the liability to suffer from this ailment. 

Sunstroke has been chiefly observed and investigated as ! 
occurring among soldiers in India, wbr-re formerly, both in active | 
service and in the routine of ordinary duly, cases of this disease j 
constituted a considerable item of si('kness and mortality. The | 
increased attention now paid by military authorities to the j 
personal health and comfort of the soldier, purticidarly as 
regards barrack accommodation and dress, together with the care 
taken in adjusting the time and mode of movement of troop.s, j 
has done much to lessen the mortality from this cause. It ' 
w'ould appear that, wliile any one exposed to the influence of ' 
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Strong solar heat may suffer from the symptoms of sunstroke, 
there arc certain conditions which greatly predispose to it in the 
case of individuals. Causes calculated to depress the health, 
such as previous disease, particularly affections of the nervous 
syst(‘m — ^anxiety, worry or overwork, irregulariti(‘s in food, and 
in a marked dc'gree intemperance — have a powerful predisposing 
influence, while personal uncleanlincss, which prevents among 
other things the healthy action of the skin, the w earing of tight 
garments, which impede the functions alike of heart and lungs, 
and living in overcrowded and insanitary dwellings have an 
equally hurtful tendency. 

\Miile attacks of sunstroke are frequently precipitated b\' 
exposure, especially during fatigue, to the direct rays of the sun, 
in a large number of instances they come on under other circum- 
stances. (!ases are of not infrequent occurrence among sol(li(Ts 
in hot climates when there is overcrowding or bad ventilation 
in their barracks, and sometimes several will be attack(‘d in 
the course of a singk' night. The same remark aj)plics to similar 
conditions existing on shipboard. Further, persons whose 
occupation exj)oses them to excessive heat, such as stokers, 
laundry workers, c'vc., are apt to suffer, particularly in hot seasons. 
In the tropics luiropeans, especially those who have recently 
arrived, arc more readily affected than natives. But natives 
arc not exempt. 

The symptoms of heatstroke, whieh obviously depend upon 
the disorganization of the normal hcai- regulating mechanism, 
a.s well as of the functions of circulation and respiration, xarv 
in their intensity and likewise to some extent in their form. 
Three chief typ(^s of the disease are usually described. 

1. Heaf Svneof^r . — In this lonn the symptoms are those of exhaus- 
tion. with a tenrlency towards laintin^ or its actual occurrince. 
A fully developed altaek of this descripti<jii is usually preceded by 
sickness, ^kUliacss, some amount of mental excitenamt follow't'd by 
drowsines.s, and then the pass.'p^e into the syncopal condition, in 
which tliere arc pallor and coldness of the skin, a weak, quick and 
intermittent pulse, ami f'asping or sigliing respiration. The pupils 
;ire often eonlrac1e<l. Death may (pnckly occur ; but if timely 
treatiiunit is ;ivail.'i])le recovery m.iy tak(‘ place. 

2. Heat AfK>^lexv or Asphyxia. In this variety the attack, 
whether precedt;cl or not by the premonitory symptoms already 
mentioiK'd, is usually sudden, and occurs in the lorm ol an apoplectic 
s(‘izure. with ^reat \'asi'ular (‘n^mryement, .as seen in the Hushed iai'C, 
c<uig<‘-stcd eyi's, quick full pulse and stertorous breathinj^. Tliere is 
n.sually iasi'ii.sibilil y, and convulsions are not inln'cjuent. I)(‘alh 
is f)ft<.Ji v(‘ry sudden. This form, liowever, Is al.so aimuuible to 
treatment, 

3. rhrymic Fever.- This variety is characterized chiefly by the 
excessiv'c dcvelojmient of f(‘ver (hyperpyrexi.i), the temperatun* of 
the body ri.aiig at such times t(> ioS'~‘ to 1 ro ’ 1-'. or more. Accompanv- 
ing this are the other symptoms of high febrile disturbance, 
.such as great thirst, (piick full imlse, jxiins Ihrouglioiit the liody, 
lu-adache, nausea and vomiting, together W’ith nvspiralory embarrass- 
ment. Alter the attack has lasted for a varialile period, often one 
or two days, death may ensue from collapse or from the case 
assuming the apoplectic form alieady ileseribed. fhiL here, too, 
treatiiient may be successful if it is promptly a])pliod. 

Resides these, other varieties depending on Ihe ])rominence of 
cerUiiii symptoms are occasionally met wilh. The chief changes 
111 tlie body after diiath from hciitstrokc are those of anaemia of the 
brain an<l congestion of the lungs, together with softness of the heart 
and of the muscular tissues generally. The blood is dark and fluid 
and the blood corpuscles arc sornewdiat altennl in shape. Attacks 
ot sunstroke are apt to leave traces of their elfects upon the constitu- 
tion. especially upon th(' nervous system. A liability to severe 
h(‘a<lache. which in many cases would .seem to depend upon a condi- 
tion of chronic meningitis, epileptic fits, mental irritability and 
alterations in the disposition are among the morti important. It is 
often observed that heat in any foriu is ever afterwards ill borne, 
while there also ap])cars to be an abnormal susci^ptibility to the action 
of stimulants. The mortality from sunstroke is estimated at from 
40 to 50°,',. * 

Treatment . — Means should be adopted to prevent attacks in the 
case of those who must necessarily be e.xposed to the sun. These 
consist in the wearing of loose clothing, with the exception of the 
hcad-dre.ss, which ought to be w'orn close to the head, in due attention 
to the function of the skin, and in the avoidance of alcoholic and 
jthcr excesses, ('old water may be drunk in small ejuantities at 
frequent intervals. Sleeping in the open air in very hot seasons is 
recommended. The treatment of a patient suffering from an attack 
necessarily depends upon the form it has assumed. In all cases 
he should if possible be at once removed into a shaded or cool 
place. Where the symptoms are mostly those of shock and there is a 
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tendency to death from heart failure, rest in the recumbent position, 
the use of dilfusiblc stimulants, such as ammonia or ether, <S:c., 
(o«»^ether with friction or warmth applied to the extremities, arc the 
means to be adopted. Where, on the other hand, the symptoms 
are those of apoplexy or of hyperpyrexia, by far the most successful 
results are obtained by the use of cold (the cold affusion, rubbin., 
tlie surface with ice, enemata of ice-cold water). The effcjct is a 
marked lowering of the temperature, while at the same time a 
stimulus is given to the respiratory function. Mustard or turpentine 
iipplied to the nape of the neck or chest is a useful adjuvant. Should 
the temperature be lowered in this way but uncoiiseiousiiess still 
)( rsist. removal of the hair and blistering the scalp are recommended. 
The siii)se(iuent treatment will depend upon the nature of the result- 
ing symptoms, but change to a cool climate is often followed by 
marked benefit. 

SUPERANNUATION (formed on the basis of “ annual/’ 

“ annuity/’ from the Late Lat. super annatiis, one that has lived 
beyond the year, super, above, and annus, year, Fr. suranner, 
to grow very old), properly a disqualification or relief from office 
or service on acc'oiint of old age, infirmity, or of passing the limit 
of age fixed for service, hence the pension or allowance granted 
in respect of service at the expiry of the term or the retirement 
(see Fensfon). Educationally the term is specifically used 
of the removal of a biickward pupil, who would otherwise remain 
in a class or form below that which his age demands. 

SUPERCARGO, a term in maritime law (adapted from the 
Span, sohrecar^o, one over or in charge of a cargo) for a person 
employed on board a vessel by the o^vncrs of the cargo to manage 
their trade, sell the merchandise at the ports to which the vessel 
is sailing, and buy and receive goods for shipment homewards. 
Ih' has ('onirol of the cargo unless expressly or impliedly limited 
by his ('oiitract or agreement. He differs from a factor, who has 
a fixed place of residence at a port or trading place, by sa.iling 
from port to port with the vessel to which he is attached. 

SUPEREROGATION (Late Lat. super erogatio, payment 
beyond what is due or asked, from super, beyond, erogare, to 
pay out, expend, ex, out, rogare, to ask), the performance of more 
thnn is asked for, the action of doing more than duty requires. 
In the theology of the Roman Church, “ works of supercroga- 
iion are those which arc performed beyond what is reejuired 
by (iod, thus forming a reserve store of works of merit which 
can lie drawn upon for the dispensation of tho.se whose works 
fall .short of the standard required. 

SUPERINTENDENT, a term which, apart from its general 
use for an official in charge, has a distinct religious connotation, 
being a})j)lied, e.g. to the head of a Sunday school and to the 
chief minister in a Methodist l ircuit. In its most important 
historical sense it refers to certain ecclesiastical officers uf 
reforme-d churches of the Lutheran model. 

At the Reformation the question of the ordering and con- 
stitution of the churches was urgent. The greatest confusion 
prevailed : the priest.s were often dissolute, the pe()])le were 
ignorant, and meanwhile nobles were seizing the Church lands. 
Lulhc'r and Melanchthon would have preferred to retain the old 
episcopal control, and to have charged the bishops with the 
dntv of making the necessary alterations in the ecelesiasf i(;al 
constitution. Fur, while they taught that in spiritual powers 
all ministers were equal, they recognized the propriety of allowing 
administrative distinctions. But the bishops were unwilling 
to curnc to any terms with the Reformers, and it became neces.sary 
to appoint officers of some new kind. The name of .super- 
intendent was then given to a class of men who discharged 
many of the functions of the older bishops, while bearing a 
cliaiactcr which in several respects was new. Only in Denmark 
was the name of bishops reserved for tlie new officers after the 
Lutheran model had been adopted and the older bishops had 
l^een deposed and imprisoned. It is still used there, though 
110 claim is made that it is the sign of formal apostolical succes- 
J^ion. In Scotland the First Book of Discipline provided not 
only for mini.sters, teachers, elders and deacons, but also for 
superintendents and readers. The superintendents (who were 
appointed because of the scarcity of Protestant pastors) took 
charge of districts corresponding in some degree with the 
episcopal dioceses, and made annual reports to the general 
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assembly of the ecclesiastical and religious state of their 
provinces, in the churches of which they also prekehed. 

The distinctive character borne by the new officers was 
determined by the cardinal principles which Luther had laid 
dowm in his work regarding the religious functions of the state. 
He conceived of the secular government as an ordinance of God, 
and as being set to direct and control the external fortunes 
of the Church. He hoped that righteous magistrates would 
at all times form a sound couit of appeal in limes of erclesiastiral 
di.sorder, and that they 'rould guard the interests of truth and 
justice more .securely than had been dcmc under papal jurisdic- 
tion. The .superintendents who now had to undertake large 
administrative responsibilities in the Church wen* therefore to 
be appointed by the civil power and to be answerable to it. 
They were to stand as inttTmediaries between the prince or 
magistrates on the one hand, and the ministers in their districts 
on the other. 

In his earlier writings Luther had laid his main emphasis 
on the spiritual priesthood of all believers. Every sinc'crc 
Christian was declared free, not only to preach, but also to 
administer the saeraments and to rebuke evil livers. The 
differences in office and function between the members implied 
no difference in rank, for the members of Christ’s (’hiirch were 
all members of His body, and Luther believed that they would 
all be ruled into true order and charily by the Head. But he 
was shaken by th(‘ Pt^asanls’ War, and his faith in the virtues 
of the average man never recovered itself. The result was 
seen in his later writings, where he expresses his ('onviction that 
men need to be directed and restrained from without, and he 
looks to the slate to undertake this duty. In the last resort 
the civil magistrates must take control of the Church. His 
vindication for thus subordinating the ecclesiastical to the civil 
lay in his assumption that the rulers of a ('hristian land w'ould 
them.selvcs be Christian, and that it was the Christian duty of 
the Church to render obc'dicncc to those who had been ordained 
of God to bear rule. He, and the rest of the Reformers, were 
as firm believers in a visible Catholic. Church as were any of 
those of whom he .speaks as “ the adherents of the old religion 
and Luther, always conservative in feeling, clung to an alliance 
with the state and denic'd that tlu^ repudiation by the Reformers 
of papal authority had severed them from the visible Church. 

The character of the office and duties of the superintendent 
were not ever) wlicre the same. Luther shrank from imposing 
an)" stereotyped forms and asked that the special circumstances 
of each separate district should be consulted. He looped that 
as few changes as possible would be made, and trusted that 
the reformed doctrines would spread peacefully throughout 
the country. After the Diet of Speyer (1526) the civil authori- 
ties were invited to rciuganizc the Church in their respective 
dominions as they thought best. This was not felt to present 
any great difficulties in the free towns, for institutions of self- 
rule had then^ grown strong and .schemes of eccl(‘siastical 
readjustment were speedily drawn up. Richter and Sehling ^ 
have published a number of these ordinances, and they show that 
as a rule one of the city clcrg)^ was appointed superintendent 
by the city fathers and set in a position of administrative 
authority over all the churches within their jurisdiction. They 
were answerable to those fathers fur their good order. Grcat(‘r 
difficulties presented themselves in the territories of the German 
princes, and in the case of Saxony Luther proposed to the elector 
that his first step should be to send <*Lit a commission uf \'isilation 
which should report on the moral and spirit uml condition of 
hi.s principality, district by district. His proposal was carried 
out, and Luther himself became one of the visitors (1527-1528). 
He found the people in a state of such religious indifference and 
ignorance, and the derg)" living often in such grossness, that 
his faith in their fitness to govern themselves ecclesiastically 
sank even lower than before, and he resisted all schemes for 
self-government such as had been proposed by ETancis Lambert. 
The church organization whic h he devised for Saxony provided 

' In their w'orks on I^ie eian^elirchen Kirc henovdnung des i6tcn 
fahrhunderts^ (Weimar, 184O; and Leipzig, 1902-11104). 
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no place for democratic or representative elements : the grasp 
of the state must at all times be felt. The superintendent must 
speak at all times as a minister of the state, and the slate must 
be represented in the synod to \vhi('h he makes his first report, 
for upon the synod there must sit not only the pastors but also 
a delegate from every parish. If any appeal should be made 
from the decisions of the synod it must be heard in the court 
of the electoral prince, for he, as supreme civil ruler, possessed 
the jus episcopaUy the right of oversight of the churches. Luther 
proposed that he should exercise this right by appointing a 
consislorial court composed in part of theologians and in part 
of canon la^^yers, and it was thus that in 1542 the Wittenberg 
ecclesiastical consistory was formed. Other principalities 
adopted the model, so that the institution became common 
throughout the Lutheran churches. 

In this scheme the sn|)erinteiuh‘ut (or vSiipcrattemlant) was charged 
with such part of the duty of tht* ohler bishops as had be'cn i)urcly 
administrative. He must concern himself with llie discharge of 
their duties by the pastors of the churches, as well as with their 
character and demeanour. lie must supervise their conduct of 
public worship, as well as giv(‘ tliem lic<‘iico to pnuich. He must 
take cognisance of their ministry to the indigent in their ]>arishes, 
and of their management of the schools, lie must further direct 
the studies of camlidalt‘s for the j)astoral olTitu'. H(^ was answeraldo 
to the civil authorities to report all evil-living and false teaching, 
and those authorities had final ])()wer in the matt('rs referred to them. 
If those maltiTs, howcvin*. presenteil technical difficulties, they 
could bo refcrriHl to the i onsistorial courts. 

The earliest occasion of the appointment of such a superintendent 
would seem to be found in the decisions of rrinco John of Saxony 
about 1527. He assigns the duties of the. olheo, and summons the 
newlv app<unted officer to giv<; diligent heed to the conduct and 
teaching of the ]iastors under him, faithfully to warn thein of all 
errors, and, in case they prove obstinate, to report them to the 
electoral court. He must further give close attention to the <lue 
obst'rvaiice of the marriage laws, for in this mattiT the jircvionsly 
appointed visitors to the ])rinci])ality had n^purted grave laxity. 
The title of this oliice was not new, but was taken over from the 
later Scht^lastics, who ha<l employed it as a siiitalfic translation of the 
word ivia-Kotroi, blit Prince John mad(‘ it clear that his .sup*Tinten- 
deiils were not to be bishops in the old sense of the term. For c\'ery 
pastor was declared in the n'tornu'd doctrine to be truly a bishop 
and to have the spiritual functions and authority of a bishop; but 
the older bishops had also claimed a large number ol administrative 
powers, and these for the future must b(' retained in the hands ol 
the secular ])(nvei', which would express itselt in the first instance 
through the stale-a])poinle(l sujierinti'ndent. In the few cases in 
which the old bisho]jrics were retained in Lutheran communities 
their tenants held olfice directly from the state. 

Some ol the smaller ])rinci])alities a]»i)oinled but a single super- 
intendent for their territory, who, instea<l of being answerable to a 
consistory, sat as spiritual member on the territorial council, whilst 
in towns the superintendent was summoned to the town council 
wheiu ver Church matters arose for discussion. In larger .states 
there were various classes ol supermteiiilents with their respective 
duties severally assigned. 

In modern times tlu* functions of the supeiinten<lent have been 
somewhat confused in consequence of the introduction into Lutheran 
Church theory of inconsistent elements ot Presbyterian and synodal 
type. 

See T. M. Lindsay. History of thr Ueformation i. 

and the articles •• Kirchenordnung ” and •'Superintendent" in 
Herzog-Hauck’.s Rcalcncyklopadic fuY proUsUmtisthe Thcolo^ie nnd 
Ktrche. (L. Ar.*) 

SUPERIOR, the most north-westerly of the great lakes of 
North America, and the largest body of fresh water in the world, 
lying between 46° 30' and 48° N., and 84^^ 30' and 92® W. It 
is bounded E. and N. by the province of Ontario, W, by the 
state of Minnesota, and S. by Wisconsin and Michigan. It 
has deep, extremely cold, clear water, and liigh and rocky 
shores along a^-'lnrgc portion of its (oasl. Its general form is 
that of a wide cresc ent eonvex towards the; north, but its shores 
are more irregidar in outline than those of the other lakes. 
Following the curvxs of its axis from west to cast the lake is 
about 383 in. long, and its greatest breadth is 160 m. Its 
maximum recorded depth is 1008 ft., and its height above 
mean sca-level is 602 ft., or about 21 ft. above that of lakes 
Michigan and Huron, to which it is joined at its eastern ex- 
tremity through the river St Mary. The lake rcceive.s the waters 
of 200 rivers, and drains a territor)' of 48,600 sc]. m., the total 
area of its basin being 80,400 sq. m. Tlie largest , river which 


empties into it is the St Louis, at its western end. The prin- 
cipal rivers on the north shore arc the Pigeon, which forms 
the international bemndary line, the Kaministikwia, the Nipigon, 
which drains the lake of the same name and together with the 
lake is about 200 m. long, the Pic, the White and the Michi- 
picoten. No large rivers empty into Lake Superior from the 
south. There arc not many islands in the lake, the largest 
being Isle Royal, 44 m. long; Miehipic oten Island in the eastern 
part; St Tgnacc, in the northern part, off the mouth of the 
Nipigon River; Grand Island between Pictured Rocks and 
Marquette; Manitou Island, east of Keweenaw Point, and the 
Apostle Group, to the north of Chequamegon Bay. 

The boundary between the United States and Canada runs 
up the middle of tiie outlet of the lake and follows a median 
line approximately to about mid-lake; thence it sweeps north- 
we.stward so as to include Isle Royal within the territory^ of 
the United States, and eonliniies near the north shore, to the 
mouth of Pigeon River, which it follows we.stward, leaving the 
whole west end of the lake in United States territory^. 

Lake Superior lies in a deep rift in rocks principally of 
Archean and Carnluian age, of the Laurentian, Iluronian and 
Keweenaw formations, rich in minerals that have been ex- 
len.sivcly worked. The lake is, as it were, surrounded by iron, 
which is the probable cause of very'' strong magnetic fields of 
influence. Native silver as well as silver ores exist around 
Thunder Bay, native copper was formerly worked on Isle Royal, 
and ric-h copper mines arc worked on the south shore, wdiile 
nic-kel abounds in the coiintiy^ north of the lake. The Archaean 
rocks produc'c a pic turesque coast-linc, the north shore par- 
ticularly being indented by deep bays surrounded by high 
cliffs, mostly burnt off and somew'hat desolate; the islands also 
rise abruptly to considerable heights, the north shore furnish- 
ing the boldest scenery of the Great Lakes. On the south 
coast, opposite the broadest part of the lake, are precipitous 
walls of red .sandstone, extending about 14 m., famous as the 
Pictured Rocks, so c'alled from the. cflccT of wave action on them. 
There are no appreciable tides and little current. A general 
set of the water towards the outlet exists, especially on the 
southern shore. From the Apostle Islands to the eastward 
of Keweenaw point this current has great width, and towards 
the eastern end of the lake spreads out in the shape of a fan, a 
branch pas.sing to the ncjrlhward and wc'stwmd rcac:hing the 
north coast. Autumn storms raise dangerous seas. The level 
varies with the seasejn, and also from year to year, the maximum 
variation, covering a cycle of years, being about 5 ft. The 
discharge of the lake is computed to be 75,200 cub. ft. per 
second at mean stage of water. 

The season of navigation, controlled by the opening and 
closing of the vSaiilt Ste Marie canals, averages about eight 
months — from the middle of April to the middle of December. 
The .season has been exUmded for a few days, in both spring 
and autumn, by thc^ use of ic:c-breaking lugs at Fort William 
and Port Arthur, this scTvicc being organized by the govern- 
ment particularly to facilitate the movement of grain from the 
Canadian North-west. The lake never frei'zcs over, though the 
temperature of the water does not, even in summer, rise far 
above freezing point. The bays freeze over and there is 
border ice, often gathered by wind into large fields in the bays 
and extremities of the lake. 

Liiktt Supt'rior is fairly well providixl with natural harbours, 
and works of iin]novenH'nt have creafixl additional harbours of 
refuge at various points. Marquette, Mich., l-’resqu(^ He Point, 
Midi., Agate Bay, ^Unn., Grand Marais, Minn., and Ashland, Wis., 
are fin bays which have protective breakwaters across their mouths. 
Duluth, Superior, Port Wing, Wis., Ontonagon, Mich., and Grand 
Marais, Mich., are harbours with entrances formed by parallel 
jettitis extending across obstructing bars. On the Canadian side 
Fort William, in the mouth of the Kaministikwia, and Port Arthur, 
four miles distant, an artificial harbour, are the only important 
ship]»iiig points, being the lake terminals of three grc.at trans- 
continental railway systems, though the whole north shore is lilier- 
ally su])plicd with natural harbours. The traffic on Lake Superior 
grows constantly in volume, the increase in tonnage of each year 
over that of the preceding year having, for 50 years ])ast, averaged 
20 %. The freight carrietf into and out of the lake, as gauged by 
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the Statistics gathered at the Sault Canal offices, aggrc?gated in 1907 
over 000, 000 (short) tons. The principal freight shipped east- 
ward consists of flour, wheat and oth(;r grains, through Duluth- 
Superior from the United States, and through Fort W'illiain-Port 
Arthur from the Canadian prairies; copper ore from the mines on 
the south shore; iron ore in immense quantities from both shores, 
the principal ore shipping ports being Ashland, Two Harbours, 
Manpiette, Superior and Michijneoten, and lumber produced on 
the tributary rivers. West-bound freight consists largely of coal 
for general distribution and for tt?rminal railway points. 

The fishing industry of Lake Superior is im]>ortant, salmon-trout 
(Salvelinus namaycush, Walb), ranging from 10 to 50 lb in weight, 
b(‘ing gathered from the individual fishernu'n by steam tenders 
and shipped by rail to city markets. The ri\'er Nipigon, on the 
iiorth sliore, is famous for speck led- trout {Saivclinus fontinalis, 
Mitchill) of unusual size; and all rivers and brooks falling into the 
lak(‘ trout streams. 

See Bulletin No. 17, Survey of Northern and North-Western Lakes, 
I^S. War Department, Lake Survey Ollice, Detroit (1907); Sailing 
Directions ior Lake Superior and the St Mary*s River, U.S. llydro- 
grai)hic Office Publication No. !o8 A. (Washington, i9o(>), wuth 
supplements. (W. P. A.) 

SUPERIOR, a city, a port of entry and the county- scat of 
Douglas county, Wisconsin, U.S.A., about 140 ni. N. by E. of 
Minneapolis and St Paul, on Superior, St Louis and Allouez 
bays at the head of Lake Superior, and directly opposite Duluth, 
Minnesota, with which it is connected by ferry and by railway 
and road bridges. Pop. (1890), 11,983; (1900), 31,091, of W'hom 
jj,.li9 were foreign-born (2854 Swedish, 2404 English Cana- 
dians, 2026 Norw'egian, and 801 German), and j86 w'erc negroes; 
(i()o6, estimate), 37,643. Superior is serv('d by the Northern 
Pac ific', the Duluth, South Shore & Atlantic, the Wisc'onsin 
( entral, the Great Northern, the Minneapolis, St Paul & Sault 
Ste Marie, and the Chicago h North-W estern railways, and (for 
freight only) by the Chicago, Milwaukee St Paul. A belt line 
raiUsay connects the several systems. Superior shares wdth 
Duluth one of the finest natural inland harbours in the w'orld. 
Tile luulioiir, \vhich has been improved by the Ja'dcral govern- 
ment, is foniK'd by tw'O narrow^ strips of sandy land, knowui as 
iMinnesota and Wisconsin Points, which extend several miles 
ac-ross tlie head of the lake from the Minnesota and W^isconsin 
shore's respectively and almost meet in the centre. The body 
of w'atc'r thus formed, Superior and Allouez bays, varies in 
widtli from i to il rn., and is 9.J ni. long, St Louis Bay, on 
thci west, is about tJ by 4 rn. The city is situated on gently 
rising ground facing these bays, and has 29 m. of harbour 
frontage. The soUlcmcnt of Superior at different times and in 
clitic rent places is responsible for the large nrea covered by the 
c ity (36- 1 s(|. m.) and its ajipearancc is that of three distinct 
towns. The intervening portiejns have howTver been platted ami 
are now largely settled. Superior is the seat of a state normal 
sc'liuol (i8cj6), w^hich occupies a splendidly equipped building, 
and, in addition to the ordinary normal courses, has departments 
of kindc^rgarten training, manual training and domestic' science. 
The c’ity is the see of a Roman Catholic bishop. Superior has 
a cheap fuel supply and power is furnislied by electricity gene- 
rated on the St Louis River. In 1905 the value of its factcjiy^ 
products was $6,356,981. Flour is the principal product, and 
shipl)uilding is important. Among steel ships, the type known 
as the “ wiialeback ” originated here; and iron and wocxlen 
^hi})s, launches and small pleasure craft are also made. Other 
manufactures arc railway cars, c'asks, cooperage, saw and planing 
mill products, furniture, w'ooden waire, wdndmills, gas-engines, 
and mattresses and wire beds. Superior is an important 
grain market. Much iron and copper ore is shipped from the 
Duluth Superior harbour; and large quantities of coal, brought 
hy lake boats, are distributed from here throughout the American 
and Cjinadian North-W'est. The total tonnage of the Duluth-' 
Superior Harbour w^as estimated in 1908 to be exceeded in the 
Lnited Stales only by that of New^ York and that of Philadelphia. 

Pierre Esprit Radisson and Mcdard Chouart dcs Groseil- 
liers probably visited the site of Pup(*rior in t66j, and it is prao 
tically certain that other French coureurs-des-hois were here 
at different times before Daniel Greysolon, Sieur Du Lhut 
(Duluth), established a trading post in the neighbourhood about 
1678. About 1820 the Hudson Bay Company established a 


post here, but there was no permanent seitlcmert until after 
the middle of the 19th century. Attention w'as directed to 
the site by a survey made by George R. Sturitz, a government 
surveyor, in 1852; and in 1853 a syndicate of capitalists, at 
the head of which w^as William Wilson Corcoran, the wealthy 
Washington banker, associated w'ith whom were Senators 
Stephen A. Douglas (from whom the county was named), 
R. M. T. Hunter and J. B. Bright, cx-Senator Robert J. W^dker, 
Congressmen John C. Breckinridge and John L. Dawson, 
and others, largely Soutfiern politicians and members of Con- 
gress, bought lands here and platted a town which w^as named 
Superior. The proprietors secured in 1856 the construction of a 
military road to St Paul, Minnesota, 160 m. long. The town 
grew rapidly, and in 1856 1857 hail about 2500 inhabitants. 
The panic of 1857 interrupted its growTh, and the population 
dwindled so that in i860 there wTre only a few hundred settlers 
on the town-site. The Civil War increa.sed the depression, 
and the lands of those wffio had taken part against the Union 
were confiscated. In 1862 a series of stockades w^as built as a 
protection from the Indians. Within the area under the govern- 
ment of the town of Superior, which w'as at first co-extensive 
with the county, West Superior w^as platted in 1883 and South 
Superior soon afterwards. A village government was estab- 
lished in September 1887, including the three settlements men- 
tioned, and in April 1889 Superior was chartered as a city. The 
harbour was .surveyed in 1823-1825 by Lieut. Henry Wolsey 
Bayfield (1795-1885) of the British Navy. In 1860-1S61 it 
w'as resiirveyed by Captain George G. Meade, W'ho w'as engaged 
in the w'ork at the outbreak of the Civil War. A branch of 
the Northern Pacific railway was built to Superior in 1881. 

SUPPfi, FRANZ VON (1820-1895), Austrian musical com- 
poser, whose real name was Friincesco Ezi'chiele Ermeiu-gildo 
Suppe-Demelli, was born at Spalato, in Dalmatia, in 1820, and 
died at Vienna in 1895. Originally he studied philosophy at 
the university of Padua, but on the death of his father devoted 
himself to music, studying at the Vienna conserwatoire. He 
began his musical career as a conductor in one of the smaller 
Viennese theatres, and gradually worked his way up to be one 
of the most popular composers of ephemeral light opera of the 
day. Outside Vienna his works never w'on much success. Of 
his sixty comic operas Faiinitza (Vienna, 1876; London 1878) 
was the most successful, while Boccaecio (Vknua, 1879; London, 
1 882) only enjoyed moderate favour. Suppe's overture to Dichter 
wid Bauer is his most successful orchestral w'ork. He also wtoIc 
some cliurch music. 

SUPPLY (through Fr. from Lai. suppLere, to fill up), i)ro- 
vision; more particularly the money granted by a legislature to 
cany’ on the w’ork of government. Tn the United Kingdom the 
granting of supply is the exclusive right of the 1 louse of 
Commons, and is carried out by two committees of the House, 
one of supply and the otlicr of w'ays and ini'ans (see Parlia- 
ment). Tn the*Unitcd States supply originates in the House of 
Representatives (see United States: Appropriatioti), 

In Scotland commissioiiLTS of suj)ply wm* officers appointed to 
assess ami collect the land tax ollercd as sii])ply to the sovereign. 
Under the Lands Valuation (Scotlaml) Act 1854 all owners ol 
])roperty of a certain value were qualihttl as commissioners of 
supply. Th(‘ir duties were also enlarged to com]»rise the general 
a<l ministration of the country, but: by the T.ocal CioveriiTnent 
(Scotland) Act 1889 all llu*ir ])owers and duti(‘s were transferred 
to and vested in the county council. They still meet annually, 
but transact only formal business. 

SUPPLY AND TRANSPORT, MILITARY. In all ages the 
operations of armies liave been inlluenced, and in many (ases 
absolutely controlled, by the ncce.ssity of providing and distri- 
buting food, forage and stores for men ami horses. In modern 
history these supplies have become more and more varied as 
weapons developed in complexity, power and ai curacy of work- 
manship. In proportion, the branches of an army which arc 
charged with the duties of “ supply and transport have bi comc 
specialized as regards recruiting, training and organization. 

The predatory armies of the middle ages not only lived upon 
the country I they traversed, but enriched themselves with the 
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plunder the}> obtained from it, and this method of subsisting 
and paying an army reached its utmost limits in the Thirty 
Years' War. During the last stages of this war Ckrmany had 
bet'n so thoroughly devastated that tlie armies marched hither 
and tliither like packs of hungry wolves, every soldier accom- 
panied by two or three non-combatants — camp followers of all 
sorts, miiitresses, ragged children and miserable peasants who 
had lost all and now sought to live by robbing others under the 
protection of the army. An Phiglish traveller, as early as 1636, 
twelve years before the Peace of W'eslphalia, reported that at 
H.icharach-on'Rhinc he had found “ th(i poor people dead with 
grass in their mouths,” and that a village at which he stayed 
“ hath been pillaged eight-and-tweiity times in two years, and 
twice in one day.” 

From these horrors there followed a revulsion to the other 
extreme. Unless ordered by highc^r authority for political 
reasons to sack a particular town or to pillage a narticular 
district, the soldiers were rigidly kept in hand, rationed by their 
own suppl}' orticers and hanged or flogged if at any moment 
an outbreak of the old v ices made the example necessiU'y. After 
1648 there were very few distri('ts in Middle Europe that could 
support an army for even a few days, and the burden of their 
sustenance had to be distributed over a larger area. Thus, at 
the mere rumour of an annv’s approach, the peasantry fled with 
all their bidongings into the fortified places, armies soon came 
to be supplied from “ inagazintts,” which were filled eitlier by 
contrac't from the home country or by indulging tlie pc'asantry — 
by means of good conduct and cash [)ayments- to bring their 
produce to market, riiese magazines were plac'ed in a strong 
pl'K'e, and if one was not available, a siege had to be undertakiai 
to meet th(^ demand. Moreover, soldiers in Marlborough's 
time were not as easily obtained as in the Thirty Years' War, 
and they had to be housed and fed comfortably enough to make 
it worth their while to sta}' with the colours instead of deserting. 
I^'rom these and similar c^aiditions there grew up a system of 
supply and transport usually ('ailed the “ magazine syst(‘m,” 
by which an army was bound, undc^ penalty of dissolution, 
to go iu.> farther than seven marches from the nearest fortress, 
two days from the nearest field bakery, and so on. When an 
1 8th century army foragt'd for itself it was because the regular 
supply s(*r\ice was intcTruptcd, i.e, wlu ri it was in extremis. 
But the relative rarity of wars in the i8th century, the halht | 
of demanding nothing from the inhabitants of the country 
trav(Tsed bv an army, and the virtual ex< lusion of the people 
from the prince’s quarrels, gave Europe a crnlury’s n\spite in 
whic'h to recov('r from the dniin of the Thirty Years’ War. 
And therefore, when the French Revoluti(m came, the attempts 
of the armi(‘S of old Europe? to suppress it without robbing a 
single Frenchman of a loaf of breaei proved futile, and soon the 
national army create.'d by the Revolution, unencumbered bv 
tent.s, magazines and supply trains, swept over southern Gcr- 
manv and Italy. The Re'volut ionary armies fiiffcred indeed 
from those of the old wars in this, that they did not devastate 
wantonlv, neu' did they murder for the .sake of loot. J 5 ut they 
were mcr( ilcs> in their exactions, and, moreover, the tide's of 
the'ir invasi(jns flowed in particular channels, so that the greater 
part of the inv’adcd country escaped, d’his had a conside.*rable, 
sometimes even a predominant, influence on the strategy pur 
sued, a retreat along the'ir own linens of communicatiem being 
often in fae't avoided by the' French as being the worst fate that 
could bedall thg(n. Napoleon, however, .systematize'd the wa.stc- 
ful and irregular reejuisit ioning that his predecessors had intro- 
(liu'ed, and in his hands the sup]fiy servic e, like all else conne*ctcd 
with the art of w'ar, underwent a thorough reform. His 
strut (?gy ' in ihe oiTerisive {)assed through two distinct .stages: 
{a) the .swift and sudden descent into the theatre of war, and 
{h) the close grouping of his armies in view of the decisive blow. 
The first ?aage was eharae'terized by extraordinarily swift move- 
nu'nt, complete indepe'ndence of all trains (other than the 
reserves of ammunition) and thorough exy)lf)ilation of the food 
resources of the traver.sed zone. If the'troe^ps suffered, as well 
' H. Camon, Gxu'fre napolionienne, t 


as the inhabitants, this did not shake the emperor’s purpose in 
the .slightest. If all the disorders which are the natural con- 
sequence of ill-rcgulatcd requisitioning — that is, marauding- 
cost the army 50,000 men, he had foreseen the loss and taken 

50.000 men more than he nee'ded for the battle. But the .second 
.stage, which as a rule involved three or four days’ occupation, 
without cemsidcrable movement, of a restricted area, required 
other measures of supply. In this the army lived upon maga- 
zines, which were filled from the capture'd supply trains from 
the available supplies in the area, and from the resources 
accumulated in rcqui.silioned vehicles clo.se to the head of the 
routes followTd in the first period. These resources were e'ol- 
lecled in the towns within this concentration area, and placed 
“ out of reach of an insult ” (that is, made safe again.st raiders) 
with a garrison and field w^orks to sup])lcmcnt the town walls 
and gates. From this eentre of operations Napoleon never 
allowed himself to be seive'rcd, w'hereas to the preservation of the 
route bctw'een France and that ce'ntrc of operations he gave 
very little thought and assigned few or no troops, and most of 
the confusion of strategical thought since^ his time has been 
due to the ge'neral failure to perceive the essential distinction, 
in Naj)e)lconic practice, between a centre of operations and a 
“ ba.se.” 

In the 19th e'cntury, however, there came the inevitable 
reactiejn. Purely political wars, and the conseque'rit indifference 
of the inhabitants to the operations of war, produced as before 
a return to the system of cash payments and convoy supply, 
especially in the Austrian army. As regards Europe the intro- 
duction of railways enormously facilitated the supply and trans- 
port service, and eamj)aigns w'ere neither as barren nor as pro- 
longe'd as they had been under the old conditions. The French 
and Briti.sh armies did not, at least to the same* extent, wage 
I)olitical wars, but their ccascle.ss colonial warfare imposed upon 
them the magazine and convoy sy.stem, and habituated them 
to it. The Frene'h, in 1870, stood still in the midst of the rich 
fie'ld.s of J.orraine, and as a prolonged halt is fatal to the system 
of living on the country, it would have failed, e've'n had it been 
tried. The Germans, on the other hand, levit'd requi.silions, 
civilian transport, and contributions in money in accordance 
with Napole'onic tradition, though (owing to the existence of 
railways) with much less than Napole'onic severity. Their 
sy.stem has been accepted as the best for European warfare 
by all the great powers, whose organizations and methods of 
transporting and is.^^aing supplies are the same in principle. 

This principle? is based on the Napoleonic distinction between 
supplie?s required during an advance and those required during 
a roncentrated halt. The British Field Service Regulations 
(1909), pt. ii., lay it dowai that “ the systcrri of subsistence 
should be elastic and readily adaptable to every situation as 
it arises,” but that it must always be based on the rule that 
“all mobile supplies arc to be regarded as a reserve'' for use 
when neither local nor line-of-communieation resources are 
available. As a general rule local resources should be used 
before the line of communication is called upon, and last of all 
the call is made on the mobile? supplies in the hands of the 
fighting units. During a strate?gical concentration or a long 
halt “ the resources of the immediate neighbourhood cannot 
be expected to supj)ort the troops. At such times they may 
be supplied from field depots established at convenient centres, 
and filled with snpplie's that are obtained by purchase or 
requisition and collected by re'quisltioneel or hired (civilian) 
transport,” During an advance, on the other hand, “ by far the 
most advantageous method is for the troops to be rationed 
by the inhabitants on whom they are billeted . . . This 
method should be employed whenever possible.” 

The extent to which it can be? employed varies consielerably 
with the place and the season, but the British and all continental 
armies have their own “ rules of thumb ” or rough generaliza- 
tions based on experience. General Lewal {Stratepe de marches 
p. 47) says that in a country of ordinary fertility, with 70 
inhabitants to the square kilometre, or j8o to the square mile, 

10.000 men can be subsisted for one day on an area of 22 square 
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kilometres or S\ square miles, or 1200 per square mile. General 
Bonnal in his Sadowa gives 36 square miles as sufricient for 
the maintenance of an army corps (30,000-35,000) or about 
1100 nnm to the square mile during the assembly period, but 
only on condition of helping out local resources by spccinl sup- 
plies from the base. The British Field Service Regulations 
state that or. .'inary agricultural districts of Western Europe, not 
previously traversed by troops, will support a force of twice the 
strength of the population for a week at a maximum. This 
would nn^an exacting fourteen rations from each inhabitant, 
but th(i incidence of the burden is spread over several days. 
A pra(-tical rule therefore would secmi to be, in a district of 200 
inhabiUints to the square mile, to allot 1400 men per square mile 
for a flying passage of one day and 400 for a stay of one week, 
the resources of the country being more thoroughly and syste- 
maticidlv exploited in the latter mse. A Britisli division (com- 
batant column only) closing up to half its marching depth at 
the (‘nd of the day would recjuire 12 square miles, and as its 
depth would be about 5.^ miles, its front or width would perhaps 
e.xtend for only a mile on cither side of the route. Tt is cjuite 
possible to move two divisions for several consecutive da}S 
on the same road, living on the country exclusively, subject 
to tlie condition that the second should halt on the areas 
\vhl(‘h tlie first has passed through without stopping. n 
(oiiiin^ iital armies the ruk; is, in fact, “ one army corps ( - 2 
Britidi divisions) on one road.’’ 

During the period of conctmtration, however, even if in move- 
ment, a modern army will necessarily be supplied in somewhat 
the same way as Napoleon’s. The billets will be allotted 
“ without subsistence,” and the regimental rese ve supplies 
will be called upon to ration their men, while all around the 
oc('npi(‘d towns and villages the sup[)ly officers and their mounted 
es('orl.s will requisition food and vchi('lcs to bring the food into 
the ('oncentration area. Tn vitwv of this, “ supply officers will 
be sent on with cavalry or iiiount('d brigades to investigate 
the re.-.our('( S of the country ahead of the main body, and if 
po.s-.ible to (’ollect supplies at suitable points.” Only commis- 
sioned officers and, as a rule, only those offuers to wdioni the 
power is expressly delegated arc entitled to carry out requisi- 
tion:., though in an eiiKTgency a commander of any rank may 
obtain from the inhabitants articles or services by requisition 
and (m his own re.qionsibility, which responsibility may mean 
answering to a charge of ” plundering ” before a court-martial. 
On purely rc(|uisiLioning work direct coijtad belw'cen the 
troops and the inhabitants is to be avoidi^d. 

Generali) , then, a British regiment operating in Europe would 
h*‘ f(‘d, during an advanc e, (a) by the inhabitants who pro\’ide 
the billets, without tlic nec'es.sity of a supply officer’s interven- 
tion, (/;) by the regimental reserves, whic h would be filled up 
as they were emptied from the field depots, of food-stulifs re- 
Mui.sitioned by the supply olfieers, or (r) on emergency by direct 
re iui:.itioning. During a conc'entration it would be fed {a) 
m the first instance by “ billets with subsistence,” as in an 
advanec*, (b) in so far as this w^as insufficient, by regimental, 
brigade and divisional reserves, which would refill part!)' from the 
lines of communication and partly from the field depc'its created 
by tlic n‘(piisitioning supply officers. Thus, as regards food and 
borage, the British Regulations — though it was not until 1909 
that they appeared are based on the fundamental principles 
of Napoleon that strategy must be the master, not the servant 
of supply, and that this mastery is most complete when — by 
means of “ billets with subsistence ” or b)' means of field depots 
of recjuisitioned food -stuff s—*an army makes itself practically 
independent, as regards food, of its lines of communication. 

The general organization of the supply service in Great 
Britain, ('alculatecl for a campaign under European conditions, 
IS as follows : There are dc^^pots of various kinds and “ mobile 
supplies.” The? former arc classified as (a) base depot, which 
IS the great reserve magazine that collects all resources that I 
c:omc from outside the theatre of war; (b) intermediate depots ! 
(filled from the base or by local reejuisitioning) at intervals 
along the line of communication, which sci*vc principally to 


feed the troops posted on the line of communication and those 
passing along it to the front, but can also be used as an “ over- 
flow ” magazine if the base dcpcit is full, and as a means of 
bringing reserves nearer to the front; {c) advanced depots at the 
head of the line of communication, whic h serve as the expense- 
magazine, is.suing to the “mobile supplies” what these need to 
enable them to supplement local resources ; {d) field depots, fre- 
quently alluded to above, which are small temporary depots 
(filled by requisitioning) in the immediate neighlwnirhood of 
the front, and from whifh, in preference to their own mobile 
reserves, the troops draw supplies if the inhabitants do not 
furnish them directly in the billets; field dc^pc'its may also be 
utilized for storing local supplies siiridus to tlic iiiiniediate 
wants of the army. The “ mobik* supplies ” arc c lassified as 
follows : (a) Regimental, which are carried partly by man and 
horse in the rajiks und partly in “ regimental transport ” 
vehicles, and consist ol the current day’s ration and the, “ emer' 
gency ration ” of compressed food (which is never to be used 
except in an extremity) on man or horse, and a c ompkle ration 
for every man and horse on the ration strength of the unit, 
with an extra “grocer)’ ralicjn” and some compressed forage 
in the vehicle's, {b) Column, which are carriccl in the* Army 
Service Corj)S “.sijj)ply c'olumns ’’ of the division and carry one 
day’s complete ration ^ and one emergency ration per head 
of men and animals— these are in a sc-nse mobile field depots 
and depend either on requisitioning or on the advanced depc'')t 
of the line of communication, (c) Park, which are carried in 

divisional parks ” that move a clay’s march (often more) in 
rear of the dixisions and comprise a last mobile reserxe of 
three days' rations of food and forage* fcjr the trooj)s. 

In warfare in savage or undeveloped countries the conditions 
are far less favourable, and t'ach case has to be dealt with on 
its mcTits. But, in general, such warfare always necessitates 
an almost eompk'te (k'pcniclence on magazine* supply, 'rhere 
arc few or no “ bill(‘ts with subsistence ’’ or “ fi(‘ld depots ” 
which are the* backbone of the supply system, in I’aircjpc'an 
warfare, and the r(‘gim(‘ntal and c.'c)lumn supply vehicles have 
generally sm li dilTieully in keeping touc h with the aclvnnc ecl 
depot of the line of communication that the striking radius 
of the army is stric tly limitc*d to the position and oulinit of the 
line of coiiimunications. Moreover, the cliflic'ulty even the 
principal difficulty is the transport of the supplies obtained 
from the line of (omniunic'ation. The alternative, which has 
often to be adopted by “ punitive” (‘xpeciitions, is to carry all 
supplies for the ealeulated duration of the; movements with the, 
troops, but tin* penal!)' for this. freedom to move is either slow- 
ness of movement— the fighting troops ivgiilating their pac e by 
that of the supply vehic'les or pack animals or a di.spropor- 
tionate number of “useless mouths” or non-combatants who 
must be fed. Altogether, the supply dillic ulty in expeditions in 
the Sudan, or West Africa, or on the Indian frontier infinitely 
outweighs all difiieulties of country or enemy. Moreover, para- 
doxic'al as it may be, the triuiuphaiil surmounting of these 
difiieulties has its disadvantages as rc^gards European warfare. 
Generals and supply oflieers w'ho have ahvays dealt witli the 
maximum of diflieulty find it almost impossible to bring them- 
.selves to deal with easier conditions. In icSo5 Mack vainly 
sought to teach the Austrian soldier how to live on the coiintiy 
in the Napoleonic fashion. In 1806 the Prussians starvec) in 
the mid.st of ric hes, in 1870 the French moved as slow ly and kept 
themselves as closely conc'entrated as de.sert columns in Algeria, 
and so deprived themselves of the resources* ol their owm 
countr)'. 

Military transport — other than waler and rail — may be I'lassed 
in respc'ct c:f the means employed as draught an<l j)ae.l;, and in re.sj)cct 
of its organization and fuiictmiis as traiisjiort on the* line ot c:om- 
munications and trans])ort in the lield, tin* latter bc‘ing subdivided 
into first line? and second lino. Th«* IVitish army, on account ol 
its .'‘reqiH'nt c?xpcditions into undevedoped countries, makes a large 
—in thc5 view of many, far too l;irge — use of pack transport, for 
which mules, camels and human carriers .are c'mployc'd. T^ut in 

1 One day’s supply of meat is usually taken wath the column 
” on the hooj.” 
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European, anil to a large extent in other warfare, horsed transport 
is by far the most generally used. Mechanical transport (generally 
either traction engines with trucks or motor lorries) is, however, 
superseding horse draught to a considerable extent in second-line 
transport. 'I'he vehicle usually enij)loyed for military transport 
is the “ (ieiu^ral Service Wagon/' a heavily built springless four- 
wheeled vehich* drawn by six or four horses according to circum- 
stances, which weighs empty about i8 cwt., and allows of a maximum 
loatl of 30 cwt. There arc also lour-horsc “ limbered wagons ** 
consisting of body and limber, weighing 13 cwt. empty and 43 
cwt. fully loaded, and lighter two-wheeled carts which can take 
13-15 cwt. load. ♦ 

As regards organization and functions, road transport is use»l 
on the line of communications to supplement tin; railway, and con.si.sts 
of locally hired or retpiisitioiied vehicles worked by the Army 
Service Corps, or by civilian personnel under A.S.C. control. 
Transport with the field units is, as has been said, divided into first- 
linc, which ciccompanics the figlitiiig troo[>s, anti second- line, wliich 
follows them at a distance. Both lines are, as a rule, manned 
c.xclusively by the A.S.C. (or regimental tletails in the case ol 
regimental transport) and composed of regulation- jiattern carls 
and wagons. The first-line vehicles include ammunition wagons 
and carts, tool carts, engineer vehicles and medical vehicles. All 
baggage and store and supply wagons, as well as a proportion of 
medical, ammunition and engineer vehicles, form the second -line. 

(C. F. A.) 

SUPRA-RENAL EXTRACT. The extract of the supra-renal 
gland is one of the most valuable remedies recently introduced 
in medicine. Feeding with the fresh gland of sheep was at 
first practised, but the sterilized glycerin preparation known 
as supra-renal extract is now used, the dose being 5 to 15 
minims. The active principle of the gland, best known as 
adrenaline or epinephrine, occurs only in the medulla of the 
gland. It forms minute white cr^^stals, soluble in weak 
solutions of hydrochloric acid. The U.S.P. contains a desiccated 
preparation, Glandulae suprarenales siccae. Adrenaline is most 
frequently used in i % ! ‘ ‘ 

Adrenaline has no action on the unbroken skin, but locally 
applied to mucous membranes it causes blanching of the jiart 
owing to its ])owcTful constriction of tlie caijillaries by stimulating 
the muscular fibres of the vessel walls. It acts rapidly in a similar 
manner when hypodermically injected. The vessels of the uterus 
arc strongh^^ acted upon l)y it, but the effect on the cerebral vcjssels 
is slight, and the pulmonary vessels are unaftected. Tlie heart 
is slowed and the .systole increased. Adrenaline stimulates the 
salivary glands. It also produces a temporary glycosuria. In 
poisonous doses it causes haemorrhages into the viscera an<l oedema 
of the lungs. 

In .Addison's disease the use of supra-n'iial extract has been 
beneficial in some cases, but its chief us(; is in the control of hae- 
morrhage. For this purpose it is given in conjunction with local 
anaesthetics such as cocaine in order to ))roduci; bloodless opera- 
tions on the eye, nose aiitl elsewhere. It is also useful in hae- 
morrhage Irom small vessels, where it can be applied at the bleeding 
spot, as in epistaxis. In menorrhagia and metrorrhagia it is alst) 
of service. In surgical shock and in chloroform syncope an injection 
of adrenaline often saves life through the ri.se ot blood prc.ssure 
j)rodiiced. An attack of bronchial asthma may be cut .short by 
e. hypodermic injection of adrenaline solution. It should never be 
us(mI in the treatment of haemoptysis. Similar commercial pro- 
ducts on the market are hemisine, renaglandine, suprarenine, 
adaephrino, paraiiey^hrine and reiiostypline. Supra-renal siiulf 
containing the dry t;x tract with menthol and boric acid is of us(i 
in hay fever. Khinodyne is of this type. Supyiositories containing 
supra-renal extract arc used to check bleetling jiiles. 

The chemistry of adn*naline has been mainly elucidated by the 
investigations of Pauly, Jowett and Bertrand; Jowett proposing 

a constitution (see annexetl for- 

HO mula) now accepted as correct. 

HO^ \-CH(OH) CH.. NliMe Many substances having related 

\ X “ constitutions have been synthe- 

Ad# naline. sized, and it has been found that 

they resemble adrenaline in 
increasing the blood pressure. I'or examph?, the corre-sponding 
ketone, a Irenalonc (oblaiiuxl in 1904 by Stolz) is active, and the 
methyl group can be replaced by hydrogen or another radical 
without destroying the activity. It seems that the para-hydroxyl 
group is es.sential. For instance, para-hydroxyphenylethylamine, 
HO‘C«Il4CIl2*CII.2NH2, which is one of the active base.s of ergot, 
closely res(.*mbles adrenaline (G. Barg(T, Journ. ('hem. .Sor., 1009, 
93, pp. 1123, 1720; K. W. Rosenmund, Her., 1909, 42, p. 4778); 
as does also its dimethyl derivative hor«leninc, an alkaloid foun»i 
in barley (G. Barger, ibid., p. 2193). Adrenaline is optically active, 
the naturally occurring isomer being the laevoform; it is interest- 
ing to note that, lilo* nicotint*, the laevo base has a much greater 
physiological activity than the doxtro. * 


SUPREME COURT OF JUDICATURE, in England, a court 
of law e.stablished by the Judicature Act 1873, by section 3 of 
tvhich it was provided that the high court of chancery, "the 
courts of king’s bench, common picas, and exchequer, the 
high court of admiralty, the court of probate and the divorce 
court, should be united under this name. By .section 4, the 
Supreme Court was to consist of two divisions, one to be called 
the “ high court of justice '' and the other the “ court of appeal.^’ 
Sec further under Judicature Acts, and also the articles under 
the headings of the different courts enumerated above. 

The Supreme Court of tlie United States is the head of the 
national judiciary. Its establishment was authorized by article 
iii. of the Con.stitution, which states that “ the judicial power 
of the United States shall be vested in one Supreme Court, 
and in such inferior courts as the Congress may from time to 
time ordain and establish ” (s. i.). Section ii. states that “ the 
judicial power shall extend to all cases in law and equity arising 
under this Constitution, the laws of the United States, and 
treaties made, or which shall be made, under their authority; 
to all cases affecting ambassadors, other public ministers and 
consuls; to all ca.scs of admiralty and maritime jurisdiction; 
to controversies between two or more states, between a state 
and citizens of another stale, between citizens of different 
states, between citizens of the same state claiming lands 
under grants of different states, and between a state, and the 
citizens thereof, and foreign stales, citizens, or subjects. In 
all cases affecting ambassadors, other public ministers and con- 
suls, and those in which a slate shall be party, the Supreme 
Oairt shall have original jurisdiction. In all the other cases 
before mentioned the Supreme Court shall have appellate 
jurisdiction both as to law and fact, with such exceptions and 
under such regulations as the Congress shall make.” The 
Supreme Court of the United States also occupies the unique 
position of being guardian of the Constitution. It has to 
decide w'hether a measure passed by the legislative powers is 
unconstitutional or not, and it may thus have to veto the 
deliberate resolutions of both houses of Congress and the 
president. 

See United States. 

SURABAYA (Dutch Soerabaja), a seaport of Java, in the 
eastern division of the island, on the narrow^ Surabaya strait, 
which separates the island of Madura from Java, and at the 
mouth of the Kali Mas River. Pop. (1900), 146,944 (Europeans 
8906; Chinese 13,0*35). Surabaya is the principal mercantile 
town in Java. Its roadstead is sheltered l)y Madura, and it 
has important dockyards. It is also the headquarters of the 
military authorities for East Java, and has artillery workshops. 
Railways running north-west, south-west and south give it 
connexions throughout the island. In the old town, woTli its 
partly demolished fortifications, houses, shops and warehouses 
are more closely packed and the streets arc narrower than in 
most East Indian towms, and, although a considerable number 
of Europeans live in this quarter, the outlying quarters, such as 
Simpang (where is the government house) and Tuntungan, 
are preferable for residence. 

SURAJ-UD-DOWLAH (d. 1757), ruler of Bengal. The date 
of his birth is uncertain, but is generally placed between 1729 
and 1736. His name was Mirza Mahommed, and he succeeded 
his grandfather Aliverdi Khan as nawab of Bengal on the gth 
of April 1756. He was a cruel and profligate fanatic. Being 
offended with the English for giving protection to a native 
official who had escaped with treasure from Dacca, he attacked 
and took Calcutta on the 20th of June 1756. He then permitted 
the massacre known in history as “ The Iffack Hole of Calcutta ” 
(see Calcutta). This atrocious act was soon avenged. Cal- 
cutta was retaken by Clive and Admiral Watson on the snd 
of January 1757, and on the 23rd of June, Suraj-ud-Dowlah, 
routed at Plassey, fled to Rajmahal, where he was captured. 
He was put to death on the 4th of July 1757 at Murshidabad, 
by order of Miran, son of Mir Jafar, who had conspired against 
Suraj-ud-Dowlah and had been present at Plassey without 
taking part in the battle# 
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SURAT, a city and district of British India in the northern 
division of Bombay. The city is on the site where the English 
first established a factory on the mainland, and so planted 
the seed of the British Empire in Imlia. Local traditions 
fjx the establishment of the modern city in the last year of the 
fifteenth century, and in 1514 the Portuguese traveller l^arbosa 
described it as an important seaport, frequented by many 
ships from Malabar and all parts. During the reigns of Akbar, 
Jahangir and Shah Jahan it rose to be the chief commer- 
cial city of India. At the end of the i6th century the Por- 
tuguese w'crc undisputed masters of the Surat seas. But in 
1612 Captain Best, and after him Captain Downton, destroyed 
the Portuguese naval supremacy and obtained an imperial 
firman making Surat the seat of a presidency under the English 
East India Company, while the J3utch also founded a factor^". 
In 1664 Sir George Oxenden defended the factor}^ against 
Sivaji with a bravery that deserves to rank with Clive's defence 
of Arcot. The prosperity of the factory at Surat received a 
fatal blow when Bombay was ceded to the Company (i66J^) and 
shortly afterwards made the capital of the Company's posses- 
sions and the chief seat of their trade. From that date also the 
city began to decline. At one time its population was estimated 
at 800,000, by the middle of the 19th century the number had 
fallen to 80,000; but in 1901 it had risen again to 119,306. 
Surat was taken by the English in 1759, and the conquerors 
assumed the undivided government of tlie city in 1800. Since 
the introduction of British rule thv. district has remained com- 
paratively tranciuil; and even during the Mutiny pt'ace was 
not disturbed, owing in great measure to the loyalty of the 
leading Mahommedan families. 

'I'he city is situated on the left bank of the river Tapti, 14 m. 
from its mouth, and has a station on the Bombay, Baroda 
i\: Central India railway, 167 in. north of Bombay. A moat 
indicates the dividing-line between the city, with its narrow 
slre(?ts and handsome houses, and the suburbs, mostly .scattered 
among cultivated lands ; but the city wall has almost disappeared. 
On the river frontage rises the irregular piclures(jue fortress 
built about 1540, A fire and a flood in 1837 destroyed a great 
number of buildings, but there remain several of interest, 
such as the mosque of Nav Saiyid Sahib, with its nine tombs, 
tlui Saiyid Edroos mosque (1634) and the ornate Mirza Sami 
mosque and tomb (1540). 'Fhe most interesting monuments 
are the tombs of Englisli and Dutch merchants of the 17th 
century, especially that of the Oxenden •brothers. Surat is 
still a centre of trade and manufacture, though some of its 
former industries, such as ship-building, arc extinct. There 
arc cotton mills, factories for ginning and pressing cotton, 
rice-clcaning mills and paper mills. Fine cotton goods are 
woven in hand-looms, and there are special manufactures of 
silk brocade and embroidery. The chief trades are organized 
in gilds. There arc many wealthy Parsec, Hindu and Mahom- 
medan merchants. 

The District of Surat has an area of 1653 sq. m., and the 
population in 1901 was 637,017, showing a decrease of 2% in 
the decade. The district has a coast-line of 80 m., consisting 
of a barren stretch of sand drift and salt marsh; behind this 
is a rich, highly cultivated plain, nearly 60 m. in breadth, 
at the mouth of the Tapti, but narrowing to only 15 m. in the 
southern part, and on the north-east are the wild hills and jungle 
of the Dangs. The principal crops are millets, rice, pulses, 
cotton and a little wheat. After Surat city the chief centre of 
trade is Bulsar. The district is traversed by the main line of 
the Bombay & Baroda raflway, with a branch along the 
Tapti valley to join the Great Indian Peninsula railway in 
Khandesh. Near the coast, under the influence of the sea 
breeze, an equable temperature prevails, but 8 to it m. inland | 
the breeze ceases to blow. The coast also possesses a much i 
lighter rainfall than the interior, the annual average ranging 
from 30 in. in Olpad to 72 in Chikhli, while at Surat city the 
average is 39 J in. 

The Surat Agency consists of three native states : Dharampur 
Bansda (q.v.) and Sachin, together with the tract known 


as the Dangs. Total area, i960 sq. m.; pop. (1901), 179,975. 
Sachin has a revenue of £17,000, and its chief is a Mahommedan. 

SURBASE (Lat. st 4 per, whence the Fr. sur, above or upon, 
and base, q.v), i.e. upper base, the term in architecture applied 
to what, in the fittings of a room, is called the chair-rail. It 
is also used to distinguish the cornice of a pedestal or podium 
and is separated from the base by the dado or die. 

SURBITON, an urban district in the Kingston parliamentary 
division of Surrey, England, 13 m. S.W. of Charing Cross, 
London; on the London &: South-Western railway. Pop. 
(1891), 12,178; (1901), 15^0^7- ft has a frontage upon the right 
bank of the Thamt‘S, with a pleasant esplanade. The district 
is largely residential. Surbiton is the headquarters of the 
Kingston Rowing Club and the Thames Sailing Club. 

SURETY, in law', the party liable under a contract of guar- 
antee {q.v.). In criminal practice sureties bound by recognizance 
((/.?>.) are a means of obtaining compliance with the order of a 
court of justice, whether to keep the peace or otherwise. 

SURFACE, the bounding or limiting parts of a body. In the 
article Curve the mathematical question is treated from an 
liistorical point of view, for the purpose of showing how the lead- 
ing ideas of the theory were successively arrived at. These 
leading ideas apply to surfaces, but the ideas peculiar to surfaces 
are scarcely of the like fundamental nature, being rather develop- 
ments of the former set in their application to a more advanced 
portion of geometry; there is consequently less occasion for the 
historical mode of treatment. Curves in space are considered 
in the same article, and they will not be discu.sscd here; but it is 
proper to ref(T to them in connexion with the other notions of 
solid geometry. In plane geometry the elementary figures are 
the point and the line; and we then have the curve, w'hich may be 
regarded as a singly infinite system of points, and also as a 
.singly infinite system of lines. In solid geometry the elementary 
figures are the point, the line and the plane; we have, moreover, 
first, that which under one aspt'ct is the curve and under another 
aspect the developable (or torse), and which may be regarded 
as a singly infinite system of points, of lines or of planes; and 
secondly, the surface, which may be regarded as a doubly 
infinite system of points or of planes, and also as a sj)ccial 
triply infinite system of lines. (The tangent lines of a surface 
are a special complex.) As distinct particular cases of the 
first figure we have the plane curve and the cone, and as a par- 
ticular case of the second figure the ruled surface, regulus or 
singly infinite system of lines; we have, besides, the congruence 
or doubly infinite system of lines and the complex or triply 
infinite system of lines. And thus crowds of theoriijs arise 
which have hardly any analogues in plane geometry; the re- 
lation of a curve to the various surfaces which can be drawn 
through it, and that of a surface to the various curves which 
can be drawn upon it, arc different in kind from those which in 
plane geometry most nearly correspond to them— the relation 
of a system of^>oints to the different curves through them and 
that of a curve to the systems of {)oints upon it. In particular, 
there is nothing in plane geometry to correspond to the theory 
of the curves of curvature of a surface. Again, to the single 
theorem of plane geometry, that a line is the shortest distance 
between two points, there correspond in solid geometry two 
extensive and difficult theories — that of the geodesic lines on a 
surface and that of the minimal surface, or surface of minimum 
area, for a given boundary. And it would be easy to say more 
in illustration of the great extent and complexity^of the subject. 

In Part I. the subject will be treated by the ordinary methods 
of analytical geometry; Part 11. will consider the Gaussian 
treatment by differentials, or the E, F G analysis. 

Part I. 

Surfaces in General ; Torses, <S>c. 

I. A surface may be regarded as tlie locus of a doubly infinite 
system of points— that is, the locus of the systtjm ()f points deter- 
mined by a single equation U y, 2, 1 )", -- o, between the 

cartesian co-ordinates (to fix the ideas, say rectangular co-ordinates) 
X, y, z\ or, if we ])lease, by a single homogeneous relation XJ = 
{*^x, y, z, w)1f, — o, between the quadriplanar co-ordinates x, y, z, w. 
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Tlu^ Uegriit? of the equation is the order of the surface; and this 
<lehmtu)ii of the order agrees with tlni get^jiiietrical one, that the 
order of the siirlaee is equal to Ihc number of the inter- 
sections of the surhicc by an arbitrary line. Starting from the 
foregoing point (.leliiiition of the surface, we might develop the 
notions of the tangent line and tlic tangent plane; but it will be 
more convenii nt to consider the surface ab initio from the more 
gi'iieral point of view in its relatiim to the ])oint, the line an<l the 
plane. 

2. Mention has been made of the plane curve and the cone; it 
is ])ro])er to recall that the order of a ])lanc curve is equal to the 
number of its intersection^ b\' an arbitrary linti (in 
tile })Ian(‘ of the curve), and that its is eciual to the 
number of tangents to the curve w hi( h j>ass through 
an arbitrary i)oint (in the plane of tlie curve). The 
cone is a figure C'>rrel:Ltivo to the plane cnr\'e : corn'sponding to 
the plants ol the curve we hav'e the vertex of the cone, to its tangents 
the generating lines of the cone, and to its points tlie tangent 
planes of the cone. But from a different point of view we may 
consider the giuierating lines of the cone as corrt'spoiulmg to the 
points of live curve and its tangent j)lanes as corresjiondiug to the 
tangt Ills uf the curve. From this point of view we deline the onler 
of the cone as equal to the number of its iiiLerst'ctions (generating 
lines) by an arbitrary plane tlirough tlie vertex, and its class as 
eipnd to the number of the tangent jilanes wliich pass through 
an arbitrary line through the verti'x. And in the same way that a 
plane curve has singularities (singular points and singular tangents) 
so a cone has singularities (singiilar giuiorating lines ami singular 
tiingeiit planes). 

p Consider now a surface in connexion with an arbitrary line. 
The line meets the surface in a certain number of points, aiid, as 
alrc'ady mentioned, the onler of the surface is etpial to the number 
ot these intersections. We ha\'e through the line a certain nuinlx r 
of tangent planes of the surface, and the class ot the surface is cipial 
to the number of these tangent planes. 

But, further, through the line imagine a plane ; this meets the 
surface in a curve the order of which is e(iual (as is at onc<t seen) 
to the ortler of the surface. Again, on tlie lim* imagine a point ; 
this is the vertex of a cone circumscribing the surlace, and the 
class of this cone is ctpial (as is at once seen) to the class of the siir 
face. The tangent lines of the surface which lie in the plane are 
nothing else than the tangents of the plane section, and thus form 
u singly infinite seri(‘s of lint's; similarly, the tangent line-, of the siu- 
lace which pass through the point are nothing else than the generat- 
ing lines ol the circumscribed cone, and thus form a singly infinite 
series of lines. But, if we consider those tangent lines of the sur* 
face which arc at once in the plane and through the point, we see 
that they are finite in number; and we define tlie uinh of a surlac»t 
as equal to the number ot tangent lines which lie in a givi'ii ])lanc 
and ])ass through a given point in that plane. It at once follows 
that the class of the ])laue section and the order of the cirenm- 
.scribed cone are each (*qual to the rank of the surtace, and are thus 
equal to cat h other. It may be noticed tliat for a general surtace 
y, --0, of order n without point singularities tht; rank 

is a, — n{n — i), and the class is n\ ii{n - i)-; this im])li 
(what is ill tact the case) that the circumscribed cone has line 
singularities, for otherwise its class, that is the class of the surface, 
would be a(rt -- i), which is not - n(n -- i)A 

4. 'I'he notions of the tangent line and the tangent plane have 
been assumed as known, but they rccphre to be further explained 

111 reference to the original point defrnition of the sur- 
Tangent fare. Sjjcaking generally, we may say that the points 
t/nes an surface consecutive to a giv'en point on it lie in :i 

anes, plane which is the tangent plan(^ at Uie^^ivt'n jioint. ami 
conversely tht? given point is the ]K)int ot contact ot this tangent 
plane, and that any line through the point of contact and in the 
tangent plane is a tangent line touching the surface at the point of 
contact. Hence we see at once tliat the tangent line is any line 
meeting the surface in two consecutive jioints, or what is the same 
thing -a line meiding the surface in the point of contact counting 
as two intersections an<l in n — 2 other points. But, from the 
foregoing notion of the tangent fdane as a plane containing the 
point of contact and the consecutive points of the surface, the passage 
to the true definition of the taiige.nt plane is not equally obvious. 
A plane in gent'ral meets the surface of the onler n in a curve of 
that order witl||)ut double points; but the plane may be such that 
the curve has a double point, and wdien this is so the plane is a 
tangent ])lane having the double fioint for its jioint of contact. 
The double point is either an aciiodc (isolated point), then the surface 
at the point in question is convex tow'ards (that is, concave away 
from) the tangent plamt; or else it is a crunotlt!, and the surface 
at the point in question is then concavo-convex, that is, it has its 
tw o curvatures in opposite senses (sec below, par. lO). Observe that 
in eithrr case any line whatever in the plane and through the ]>oint 
me(;ts the surface in the points in which it meets the plane, curve, 
viz. in the point of contact, which qua double point counts as two 
intersecliims, and in n — 2 other points; that is, we have the 
preceding definition of the tangent line. 

5. The complete enumeration and discussion of the singularities 
of a surface is a nuestion of extreme difficulty whicl/has not yet 


betm solved.^ A plane curve has point singularities and lino 
singularities; corresponding to these we have for the surface isolated 
point singularities and isolated plane singularities, but . . 

there are besides continuous singularities applying to ^ t>guiari» 
curves on or torst's circumscribefl to the surface, and 
it is among these that we have the non-special singularities which 
yilay the most important part in the theory. Thus the plane curve 
repres<?ntcd by the general equation (*^,r, y, 2)'^ — o, of any given 
order n, has the non-special line singularities of infli'xions and 
double tangents ; corrcspomling to this the surface represented by 
the gent'ral equation (*()X. y, z, «»)'* ^ o, of any given order «, 
lias, not the isolated plane singularities, but the conliiuiou.'. 
singularities of the spinode curve or torse and the node-couple 
curve or torse. A plane nviy meet the surface in a curve 
having (1) a cusp (spinode) or (2) a pair of double points ; in 
each case tliere is a singly infinite system of such singular tcangcnt 
planes, and the locus of the points of contact is the curve, the 
envelope of the tangent idancs the torse. Thi; reciprocal singu- 
larilif's to these are the nodal curve and the cuspidal curve ; the 
surface may inlerst'cl or touch itself along a curve in such wise 
that, cutting the surface by an arbitrary plane, the curve of inter- 
section has at each intersection of the plane witli the curve 
on tlie surface (i) a double point (node) or (2) a cusp. Observe 
that these are singularities not occurring in the surface represented 
by the general equation (*^,r, y, z, le)” — o of any order; observe 
furtlior that in the case of both or cither of these singularities the 
definition of the tangent plane must be modified. A tangent plane 
is a plane such that there is in the jjlaiie section a double point in 
addition to the nodes or cusps at the intersections wdth the singular 
lines on the surface. 

(). As regards isolated singularities, it w ill be sufficient to mention 
the point singularity of the ciinical ])oint (or cnicnode) and the 
corresponding plane singularity of the conic of contact (orcnictropc). 
Jn tlie former case we have a point such that tht^ consecutive points, 
Instead of lying in a tangent jdane, lie on a <iuadric cone, having 
the point for its vertex; in the latter case we have a plane toucl.ing 
the surface along a conic; that is, the comi>letc intersection of the 
.‘iirface by the plane is made up of the conic taken twice and of 
a residual curvi* of the order n - .p 

7. Wc may, in the general theory of surfaces, consider either a 
surface and its reciprocal surface, the reciprocal surface being 
taken to be the surface enveloped by the polar planes (in regard 
to a given quadric .surface) of the points of the original surface; 
or — w'liat is better- wc may consider a given surface in reference 
to the reciprocal relations of its order, rank, class and singularities. 
In cither case wc have a series of unaccented letters and a corre- 
sponding series of accented letters, and the relations between them 
are such that we may 111 any equation intercluinge the accented 
and the unaccented lette.rs; in some cases an unaccented letter 
may be equal to the corrcspomling accented letter. Thus, let tt, 
n' he as before the order and the class of the surface, but, instead 
of imniediaclly deliniiig the rank, let a be used to denote the class 

, of the plane section and a' the order of the circumscribed cone; 

I also let 5 . .S' be lunpbers referring to Iho singularities. The form 
of the relations is a -- «'(-- rank of surface); «' = « (w i) — .S; 
n* — n (n — 1)- — 5 ; a — w' («' — 1) « — w' (n' — i)- — 5 '. 

In these last equations 5 , .S' arc merely written down to denote 
proper corresponding combinations of the several numbtirs referring 
to the singularities collectively denoted by .S', .S' respectively. The 
theory, as already mentioned, is a complex and difficult one. 

8. A tor.se or developable corresponds to a curve in space in the 
same manner as a cone corre.sponds to a plane curve : although 
cajiableof representation by an eijualion U =- (* y, z, 

and so of coming under the foregoing point ^ 

definition of a surface, it is an entirely distinct geo- ^ 

metrical conception. We imiy indeed, qua surface, regard it 
as a surface characterized by the property that each of its 
tangent planes touches it, not at a single point, but along a 
line; this is equivalent to saying that it is the envelope, not of a 
doubly infinite series of planes, as is a proper surface, but of a 
.singly infinite system of })lanes. But it is perhaps easier to regard 
it as the locus of a .singly infinite system of lines, each line meeting 
the consecutive line, or, wdiat is the same thing, the lines being tan- 
gent lines of a curve in space. The tangent plane is then the plane 
through two consecutive lines, or, what is the same thing, an oscu- 
lating plane of the curv'c, w'hence also the tangent plane intcr.sects 
the surface in the generating line counting twice, and in a rc.sidual 
curve of the order n -—2. The curve is said to be the edge of re- 
gression of the developable, and it is a cuspidal curve thereof; 
that is to say, any plane .section of the developable has at each 
point of intersection with the edge of regression a cusp. A sheet 
of paper bent in any manner without crumpling gives a developable; 

1 In a ])lane curve the only singularities which need to be con- 
sidered are those that present themselves in Pliicker's equations, 
for every liigher singularity whatever is equivalent to a certain 
number of nodes, cusps, infli'xions and double tangents. As re- 
gards a surface, no such reduction of the higher singularities has 
as yet been made. 
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but we CLinnot with a single sheet of paper propiTly cxhil)it the 
form in the neighbourhood of the edge of regression : we need two 
stu'cts connected along a plane curve, which, when the paper is 
bent bt*toines the edge of regression anti appears as a cuspidal 
curvi; on the surface. 

It may be nienlioned that the condition which must bt^ satisfieil 
in order that the equation U — o shall represtnit a developable 
is H{V) — o; that is, tlic H(*-ssian or lunctional determinant forrm‘d 
with tlie second diflertMitial coeflicients of U must vanish in virtue 
ot the equation U — o, or — what is the same thing- f/{t 7 ) must 
coiitidn IJ as a factor. If in cartesian co-ordinaft's the equation 
is taken in the lorm - — / (x, y) — o, then the condition is rt — a" -- o 
jdcnlic.illv, where r, s, t denote as usual the second ditterential 
co' Hicicnts of in regard to .v, y r(?spectively. 

(). A rcgnlns or ruled surface is the locus of a singly infinite 
system ol lines, where the cojisecutivc lines do not intersect; this 
is a true surlace, for there is a doubly infinite series of 
Rcgulus or tiLiigent planes —in fact any plane through any one 
Ruled is tangent plane of the surface, touching 

Surface. point on the line, and in such wise that, as the 

taiigfut ])lanc turns about tlie line, the ])oint of contact mov'cs 
along the line. The complete intersection of the surface by the 
tangent pluie is made up of the line count iiig onee and of a residual 
curve ot the order n — 1. A quadric surlace is a rcgulus in a two- 
fold manner, for there arc on the surface two systems of lines 
cmlIi ol which is a rcgulus. A cubic surface may be a regiilus 
(see below, par. 11). 

Surfaces of the Orders 2, j and 

10. A surface of the second ord(?r or a quadric surface is a surface 
such that ev(TV line meets it in two points, or — what comes to the 
same thing sucli that every ])lane section thereof 
.t. or cpiadric curve. Sucli surfaces havt* been 

bur aces. ,stmii(.d from every point of view. The oidy singular 
fonus are wlien the^(^ is (i) a conical jioint (cnicnode), wiieii the siir- 
l.ice is a cone of the second order or (piadiicone; (2) a conic of 
contact (r.nictropc), when the .surface is this conic; Irom a diilcrcMit 
])()iiit of view it is a surface aplatie '' or tlalteiieel surface. Icx- 
cludiiig these degenerate forms, the .surface is of the order, rank 
and class each - 2, and it has no siiigidarities. Distingnisliing 
the forms according to reality , wc have the ellipsoid, the hyper 
boloid ol two sliects, the hypcr]:)oloid ot one sheet, the elliptic 
])ar.ilHdoid and the hyperbolic paraloloid (see Gkomktry: ^Anu- 
Ivtifdl), A particular case of the ellipsoid is the sphere; in abstrac t 
e.eoiuetry this is a ([nadric surface passing througli a given cpiadric 
( urve, tile circle at iniinity. The tangent jilaiie ot a quadric surface 
iiK'C'ts 1 1 in a cinadric curve having a node, that is. in a pair ot lines; 
hcu(_e there are on the surfiice two singly inlinito sets of lines. 'I'wo 
liJies of ilu‘ same set do not m(‘et, but each line of the one set meeds 
(Mch line of the other set; tlie surlace^ is thus a rcgulus in a two- 
i')ld manner. The lines are real lor the hy])erbuloid of one sheet 
and tor the hyjierbolic piiraboloid ; for the other forms oi stuiace 
Uiev are imaginary. 

T I . We have next the surtaee of the third onler or cubic surface*, 
\shich has also Vicen vi'iy completely studied. Such a surt.ace 
Cubic niay have isolatc'd point singulariti(*s (cnicnoeh's or 

Surfaces P<biits of higher singularity), or it may liave a noehil 

line; we* have thus zi -k 2, — 2^ cases. In the ge*neral 
case (.)f a surlace without any singularities, the oidcr, rank an«l class 
are p (,^ 12 respectively. The surface has u])oii it 27 lines, 
lying l)y tliree^s in 45 planes, which are triples tangent ])lanes. ()b- 
ser\ e* that the^ tangent plane is a plane meeting the surface in a 
curve having a node. I'or a airfare of an)- eive*ii onh r n tlu”- ' 
will be a certain number of pl.ines each mc*eling the surlace 
m a curve with 3 nodes, tliat is. triple tangent planes; and, in 
the p.irlicular case where n - 4. the cubic curve with 3 nodes 
is <»i course a set of 3 Hues; it is found that the number of triple 
tangent planes is, as just mentioned, - .13. This would give 
1 33 lilies, Imt through each line we have 3 such planes, and 
tlu* number of lines is thus r - 27. The theory of the 27 lines is 
an extensive and interesting one; in partieular. it may be noticed 
that we can, in thirty-six ways, .sel(*ct a system of o y 6 lines. 
Or " double sixer,” such that no two lines of tlie same set intersect 
each tilluT, but that each line of the one .set intersects each line of 
the otlu'r set. 

A cubic surface having a nodal line is a ruled surface or rcgulus; 
in fact any plane through the nodal line meets the surface 
in this line counting twice and in a residual line, and tlicrc is 
thus on tho surface a singly infinite set of lines. There are two 
forms. 

12. As regards quartic surfaces, only particular forms have been 
much studied. A (piartic surface can liave at most ib conical 
Quartic Points (cnicnodes) ; an instance of such a surface is 

Surfaces. I'rosners wave surface, which has 4 real cnicnodes in 

one of the principal planes, 4x2 imaginary ones in 
the other two principal planes, and 4 imaginary ones at infinity — 
in all 16 cnicnodes; the same surface has also 4 real -} 12 imaginary 
planes each touching the surface along a circle (cnictropcs) — in 
ml iG cnictropcs. It was easy by a mere horaographic transforma- 
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tion to pass to the more general surface called the® t(‘trahedroid; 
but this was itself only a particular form of the general surface 
with 1(1 cnicnodes and lO cnictropcs first studied bv Kuminer. 
^)iiartic surfaces with a smaller number ol cnicnodes have also been 
considered. 

Another very important form is the quartic surface having a 
nodal conic ; the nodal conic may be the circle at infinity, and we have 
then the .so-callcd anallagmatic surface, othirwisc the cyclide 
(which includes the particular form called Diqiiii’s cvclide). These 
correspond to the l)icircular <[uartic curve* of j^lane gt‘ometry. Other 
forms of quartic surface ij^iight b(^ referred to. 

Cofufrucnccs and Complexes. 

13. A congruence is a tlonbly infinite system of lines. A liui* 
depends on four parameters and can therefore be determined so 
as to satisfy four conditions; if only two conditions arc; 
imposed on tin; line we have a doubly infinite system 
of lines or a congruence. For instance, tlie lines meet- 
ing cat'll of two given lines form a congrinnce. It is hardly 
iieces.sary to leiuark tliat, imposing on the line one more 
condition, we have a ruled surlace or rt'gulus; tlius we can in an 
infinity of ways sc'paiate the ta)iigrm*nce into a singly infinite 
syst(;m of regiili or of torses (see below, par. IG). 

Considening in ctmni*xion with the congruence two arbitrary 
linc;s, there will be in the congiueiice a detc'nninate numbe r of lines 
which meet each of tht*se two lini;s; and the number ol lines thus 
meeting the two lines is said to be the order-class of tin* congruence. 
If the two arbitrary lines are taken to intersect each otlier, tlie 
coiigrueime lim;s which meet eacdi of the two lines sejiarate tliem- 
selves into two seds — those which lie in the plane of the two lines 
and those which pass througli their iiitersi ction. Tliere will be in 
the former set a dcitcrminatc number ol congruence lines which 
is tlie order of the; congruence, and in the latter set a dc’terminate 
nunib(‘r of congruence lines which is tlie class of the congruence. 
In other words, tlie order ol Ihe congruence is eiiual to the miinhiT 
i»i coiignicnct; lines lying in .'in ailiitiaiy plane, .and its class to 
the numbe r of congriienca* lint*s passing through roi arbitrary 
})oint. 

1 he tollowiiig systems of lines form each of them a congruence; : 
(A) lin(;s nie‘e*ling each oi twei give;n curves; (B) line*s meeting a 
givt‘n curve twace; ((') lines ine*e*ling a given curve and toucliing 
a given surface; (D) lines touching eae'li ot tw'o given surfaces; 
(1^) lines touching a given surface twice, eir, say, the bitangents 
ol a given surfiice. 

'riic last case is the* most general one; .anel ceinveasely for a give*ii 
congruence there* will be* in general a surlace* having the ceingnie ncc 
lines for bitangents. 'Phis surface is s.iiel to lie the focal surface 
e*l tile congruenea* ; the* ge*nt‘ial surlace with i() e nicnocles lirst pre;- 
sented ifs(*if in this manner as the ioe.'il snrf.aoe* ol a coiignie*nre. 
Blit the; fex'.al surface may degenerate: inte) the* ieirms belonging to 
the other cases A, B, C, I>. 

14. A complex is a triply infinite system of lines — Jor instance, 
the; tangent lines of a siirf.ice-. Consideiing an arbitrary ])oint 
in connexion with the* e'.oniple x, the com])lex lines wdiich 

pass through the point form a cone; consiilering a ])lane; exes. 

in connexion with it, the; comjdex Ijiies which he in the* jilane envelop 
a curve. It is e.asy to se*o that lilt* edass of the* curve* is etpial to 
the order of the cone; in tact each of these numbers is eepial to the 
number of coiiqilex lines which lie* in an ail)itrary jilane* anel pass 
through an arbitrary point of that jdane; .anel we* then say order 
of coin])le*x -- order of curve; rank of L()m])h*x class of curve 

eirehr ol ceme; class of com])le.x -- class e>l e'one*. It is to lie 
eibserveel that, while for a congruence there is in ge ne ral a surface 
Juiving the cong^uenee lines for bitangents, lor a complex then* is 
not in general any surface; having the com]>lex lines for tangents; 
the tangent lines of a surface are thus only a special form of cennplex. 
d'he tlie*ory of coinple‘X(‘s first presented itsell in tlu* re*se*arche*s 
t)t Mains on systems of rays of light in cemnexiem with double 
re-fraction. 

13. The analytical theory as wa*ll of congruences .as of cenn])le*xes 
is most easily carried out by means ol the six cei orelinate-s ol a line; 
viz. there are co-ordinates (^/, h, c, f, g, h) connected by the* equation 
af -\- bg ch — o, .and therefe^re* such that the* ratios a : h : c : f : g : h 
constitute a system ol four arbitrary j)aramet(*rs. We lia\'e thus 
a congruence of tin* order n re*presented by a single he)me)gene*e)us 
eejuation of that order b, c, /, g, //)" — o b<i^we*en the; six 

co-ordinates ; two such r(;lat.ions dete rmine .a congruence. But we 
have in regarel to congruences the* s.ame difficulty .as that which 
jeresents itself in regard to curves in spaea* : it is not t;ve*ry congru- 
ence which can be rcpreseiiteil ci)in])li;te;ly anel jirecistdy by two such 
equations (see Geometry : § Line). 

The linear equation (*()«, h, c, /, g, h) — ei rejiresents a congruence 
of the first order or linear congruence; sucli congruences are inter- 
ostin.g both in geometry and in coiiiiexioii with the theory of forces 
acting on a rigid body. 

Curves of Curvature ; Asymptotic Lines. 

16. The normals of a surface form a congruence. In any con- 
gruence the .tines consecutive to a given congruence line do not 
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in gc‘ncral this line; but there is a determinate niiinbcT of 

consecutive lines which do meet it; or, attending tor the moment 
to only one of these, say the congruence line is met by a consecutive 
congruc‘nce-liiie. In particular, each normal is met by a consecutive 
normal; this a^^ain is met by a consecutive normal, and so on. 
That is, we have a singly infinite system of normals each meeting 
the consecutive normal, and so lorming a torse; starting from 
tliffereiit normals successively, we obtain a singly infinite system 
of such torses. But each normal is in fact nu t by two consecutive 
normals, and, using in tlu; construction first the one and then the 
otluT ot these, we obtain two singly infinite systems of torses 
eae-h intt‘rsecting the giva'ii surface at right angles. In other 
wonls, if in ])lact^ of the normal we consider the point on tlu^ 
surface, we obtain on the surface two singly infinite systems of 
curves such that for any curve of either system the normals at 
consecutive ]^oiiits intersect each other; moreover, for each 
normal the tors('S of the two systems intersect each oUut at 
right anglis; and therefore for each ])oint of the surface the curves 
of the two systems intersect each other at right angles. 'I'he two 
systems of curves are said to be the curves of curvature of the 
surface. 

'fhe normal is met by tin; two consecutive normals in two points 
which are the centres of curvature tor the point on the surface; 
these li(i tather on the same side of the ])oint or on opposite sides, 
and the surface has at the }K)int in question like curvatures or 
0])}M)site curvatures in the two cases n'spectively (sec abovt', 
par. 4). 

17. In immediate connexion with the curves of curvature we 
have the so-called asymptt)tic curves (Hauj)t-tang('ntenliiiien). 
The tangent plane at a point of the surface cuts the surface in a 
curve having at that point a node. Thus we have at tlu; point 
of the surface two directions of '[)assage to a consecutivt? point, 
or, say, two elements of arc; and, iiassing along one of these t») 
the consecutive point, and thence to a consecutive point, and so 
on, we obtain on the suriacc^ a curve. Starting succe ssively from 
different points of the surface we thus obtain a singly infinite 
system of curves; or, using first one and then tlu; other of the two 
directions, we; obtain twei singly infinite systems eif curves, which 
are the curve;s above reliTieel to. The two curves at any point 
arc equally inclined to the; two curves of curvature; at that point, 
or — what is the same; thing— tlu; sij])j)lementary angles formctl by 
tlu; two asymptotic lines are bisexte'el by the two curves of curvature. 
In the case eif a ciuadric surface the asymptotic curves arc the two 
syste‘ms c>f lines on the surface. 

(jeodctic Lines. 

18. A geoeletic lino (or curve) is a shorte'st curve on a surface; 
more accurate*ly, tlie elememt of arc between two consccutiv'c; 
points of a geodetic line is a shortest arc on the surface. We are* 
thus leei to the fundamental pr()pe;rty that at e;ae:h juiint of the 
curve; the osculating plane of the euirve jiasses threiugh the normal 
of the; surface; in other words, any two c.onsrcutive arcs 7 

arc in piano with the normal at P\ Starling from a given point 
P on the surface;, we have a singly infinite syste'm of geodctics 
proceeding along the surface in the; direction of the several tangent 
lines at the; point P\ and, if the; direction PP' is given, the* j)rope.TLy 
gives a construction by successive elerne;nts of arc feir tlu; required 
geodetic iinc. 

Considering the geodetic liiu;s which proceed from a given point 
P of the surface, any jiarticular geodetic line is or is iu)t again 
intersected by the consecutive generating line; if it is thus inter- 
sect(*d, the generating line is a shortest line on the surface up to, but 
not beyond, the point at which it is first intersected by the con- 
secutive generating line; if it is not intersected^ it continues a 
shortest line for the whole course. 

In the analytical theory both of geodetic lines and of the curves 
of curvature, and in other parts of the theory of surfaces, it is very 
convenient to consider the rectangular co-ordinates x, y, z of a point 
of the surface as given functions of two independent parameters 
p, q\ the form of these function.s of course determines the surface, 
since by the elimination of />, q from the three equations we obtain 
the equation in the co-orflinates x, y, z. We luive for the geodetic 
lines a differential eipiation of the second order bclw'cen p and q\ 
the general solution contains two arbitrary constants, and is thus 
cvipable of representing the geodetic line which can be drawn from 
a given ptnnt m a given direction on the surface. In the case of 
a quadric surface the solution involves hyperelliptic integrals of 
the first kind, depending on the sejuare root of a scxtic function. 

C lifvilinear Co-ordinates. 

iQ. The expressions of the co-ordinates x. y, z in terms of p, q 
mav contain a parameter r, and, if this is regarded as a given con- 
stant, thcvse expressions will as before reier to a point on a given 
surface. But, if />, q, r are regarded as three indetiendent para- 
meters X, y, z will be the co-ordinates of a point in space, ilcter- 
mined bv means of the three parameters p, q, r\ these parameters 
are said to be the curvilinear co-ordinates, or (in a generalized sense 
of the term) simply the co-ordinates of tlie point. We arrive other- 
wise at tile notion by taking p, q, r each as a given function of 


y, z; say we have == p(x, y,z),q = /o(r,y, z), r y, z). which 

equations of course lead to expressions for p, q, r cacli as a function 
of X, y, z. The first equation tletennincs a singly infinite set of sur- 
faces : for any given value of p we have a surface; and similarly the 
second and third equations determine each a singly infinite set of 
surfaces. If, to fix the ideas, /,, /.^ are taken to denote each a 

rational and integral function of x. y, z, then two surfaces of the 
same set will not intt;rsect each other, and through a given point 
of space there will pass one surface of each set; that is, the point 
will be determined as a point ot intersection of three surfaces be- 
longing to the three sets respectively; moreover, the whole of space 
will be divided by the three sets of surfaces into a triply infinite 
system ot elements, each of them being a parallelepiped. 

Orthotomic Surfaces ; Parallel Surfaces. 

20. The three sets of surfaces may be such that the three surfaces 
through any point of space whatever intersect each other at right 
angles; and they are in this case said to be ortliotomic. The term 
curvilinear co-ordinates was almost appropriated by Lame, to whom 
this theory is chiefly due, to the case in question : assuming that 
the equations p — f^(x,y,z), q = f^Jix.y.z), r — f‘](x,y,z) refer to a 

I system of orthotomic surfaces, we have in the restricted sense 
p, q, / as the curvilinear co-ordinates of the point. 

An interesting special case is that of confocal qnadiic surfaces, 
'rhe general equation of a surface C(>nfocal with the ellipsoid 

and, if in this 

equation we consider x, y, z as givt‘n, we have for 0 a cubic equation 
with three real roots p, q, r, and thus we have through the point 
three real surfaces, one an ellipsoid, tme a hyperboloid oi one sheet, 
and one a hyperboloid of two sheds. 

21. The theory is connected with lliat of curves of curvature 
1)3’' Dupin’s theorem. Thus in any system of orthotomic surfaces 
each surface of any one of the three sets is intersected by the 
surlaccs of the other two sets in its curves of curvature. 

22. No one of the three sets ot surfaces is altogether arbitrary: 
in the equation p f^{x, y, z), /)isnol an arbitrary function of x, v, z, 
l)ut it must satisf3’^ a certain partial dificreiitial equation of the third 
order. Assuming that p has this value, wc have <7 -■f..{x,y,z) 
and r — f.^x, y, z) determinate functions of x,y,z such Inat the three 
sets of surfaces form an orthotomic system. 

24. Starting from a given surface, it has been seen (par. 16) 
tliat the normals along the curves of curvature form two svstems 
of torses intersecting each other, and also the given surface, at right 
angles. But there are, inteTsccting the two systems of torses at 
right angles, not onl3^ the given surface, but a singly infinite system 
of surfac(‘S. If at each point of the given surface we measure olt 
along the normal one and the same distance at ph'asure, then the 
locus of the ]>oints tlius obtained is a surface cutting all the normals 
of the given surface at right angles, or, in other words, having the 
same normals as the given surface; and it is therefore a parallel 
surface to the given surface. Hence the singly infinite system of 
parallel surfaces and the tw'o singl3’’ infinite systems of torses form 
together a set of orthotomic surfaces. 

The Minimal Surface. 

24. This is the surface of minimum area — more accurately, a 
surface such that, for any indefinitely small closed curve which can 
be drawn on it round any point, the area of the surface is less than 
it is for any other surface whatever through the closed curve. It 
at once follows that the surface at every point is concavo-convex; 
for, U at any point this was not the case, we could, by cutting the 
surface by a. plane, describe round the point an indefinitely small 
closed plane curve, and the plane area within the closed curve 
would then be less than the area of the element of surface within 
the same curve. The condition leads to a partial differential 
equation of the second order for the determination of the minimal 
surface : considering r as a function of x, y, and writing as usual 
p, q, r, s, t for the first and and second differential coefficients of 
z in regard to x, y respectively, the ccpiation (as first shown by 
I^agrange) is (r -}- q^)r — 2pqs -f- (i -f- p''^)t — o, or, as this may also 

be written, ^ ^ — r-- . ^ - = o. The general 

<^y -i- />” + cp ^li q. p^^- -q- f 

integral contains of course arbitrary functions, and, if we imagine 
these so determined that the surfaVe may pass through a given 
closed curve, and if, moreover, there is but one minimal surface 
passing through that curve, wc have the solution of the problem 
of finding the surface of minimum area within the same curve. 
The surface continued beyoml the closed curve is a minimal surface, 
but it is not of necessity or in general a surface of minimum area 
for an arbitrary bounding curve not wholl3' included within the 
given closetl curve. It it is hardly necessary to remark that the 
plane is a minimal surface, and that, if the given closed curve is 
a plane curve, the plane is the proper solution; that is, the plane 
area within the given closed curve is less than the area for any other 
surface through the same curve. The given closed curve is not 
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of necessity a single curve : it may be, for instance, a skew polygon 
of four or more sides. 

'Phe partial differential equation was dealt with in a very 
remarkable manner by Kicmaiin. From the second form given 

above it appears that we have = a complete dilfe- 

rehtial, or, putting this -= d(, we introduce into the solution a vari- 
able C which combines with s in the forms js ± i( {i ~ — i). 

The lioundary ( onditions have to be satisfied by the determination 
of the conjugate variables tj, tj' as functions of z -j- i(;, z — i(, or, 
sav, of /, 7/ respectively, aiul by writing vS, S* to denote x | ly, 
X -- ty res])ectively. Riemann obtains finally tw’o ordinary differ- 
ential equations of the first order in 5, S\ n, r\\ Z, Z\ and the 
results are com])letcly worked out in some very interesting special 
cases. (A. Ca.) 

Part 11. 

\Vc proceed to treat the differential geometry of surface.s, a 
study founded on the consideration of the expression of the lineal 
clement in terms of two parameters, Uj v, 

ds- == + iFdudv -f 

const, V -= const, being thus systems of curves traced on 
the surface. This method, whicli may he said to have been 
inaugurated by Gauss in bis classical paper published in 1828, 
DisqiihUiones ^enerales circa superficies curvaSy has the great 
advantage of dealing in the most natural way with all cjiicstions 
connected w'ith geodetics, geodetic curvature, geodetic circles, 
ic('. — in fact, all relations of lines on a surface which can be 
formulated without reference to anything external to the 
surface. All such relations when deduced for an)- particular 
surfiu'e can be at once generalized in their appli(’ation, holding 
good for any other surface which has the same expression for 
its liiK'al element; c.g. relations involving great cin'les and 
small circles on a sphere furnish us with corresponding relations 
for geodetics and geodetic circles on any synclastic surface of 
constant specific curvature. 

I. F«aiiss begins f)y introducing the conception of the integral 
curvaturo {rurvatura integra) of any portion of a surface. This 
Ik* delines ti) be the area of the corrcspcuiding portion of a sphere of 
unit IckIius, traced out by a radius drawn parallel to the normal at 
each point of the surlace; i.c. it is // cAs/RK' where U, K' are the 
priiicip.Ll radii of curvature. The (juotieiit obtained by dividing 
llii* intt'”ral curvature of a small portion of the surface round a 
p<»iiit by the area of that portion, that is i/HH', he naturally calls , 
liiL* nu'asure ol curvature or thi* spi'citic curvature at Ihe point in , 
question. He proceeds to establish his leading proposition, that this j 
spei itic curvature at any ]Knnl is expressible in terms ol the E, 1' 
and C. whicli enter inb) the e(iuatioii for the lineal element, to- 
gi'tlR'r with their dilterential coetticients willi respect to the variables, 
li and V. 

It is desirable to make clear the exact significance of this theorem. 
Ot course, for any particular surface, the curvature can be C'xpressed 
in an indefinite variety of ways. The speciality ol the Gaussian 
expression is that it is deduced in such a manner as to hold good 
for all surfaces which have the same expression for the lineal element. 
TIh' ex])ression for the specific curvature, which is in general 
somewhat elaborate, assumes a very simple form when a system 
ol geodetics and the svstem of their orthogonal trajectories are 
» hosim lor the parameter curves, the parameter u being made the 
leimth of the arc of the geodidic, measured from the curve, u — o 
selected as the sbiiulanl. If this be done the equation for the 
lineal clement becomes ds- — du- -f and that for the .specific 

curvature ^ — p> iPV Idii-. By means of this last ex- 

pression Gauss then proves that the integral curvature of a triangle 
formed by three geodetics on the surface can be expressed in terms 
of ifs angles, and is equal to A 1 B | C — ir. 

'I'liis theorem may be more gt-uierally stated : — 

The integral curvature of any portion of a surface — 2 ir ■— 'Xdi 
round the. contour of this portion, where di denotes the angle of 
geodetic contingcnce of tlu; boundary curve. The angle of geoilctic 
contingence of a curve traced on a surface may be defined as the 
angle of intersection of two geodetic tangents drawn at the ex- 
tremities of an element of arc, an angle which may be easily proved 
to be the same as the projection on the tangent plane of the ordi- 
nary angle of contingence. The geodetic curvature, p b is thus 
equal to the ordinary ciirv.ature multiplied by cos (p, tp being the 
angle the osculating plane of the curve makes with the tangent 
plane. 

Gauss’s theorem may be established geometrically in the following 
sinqilc manner : If we draw successive tmigcnt planes along the 
curvx*. these will intersect in a system of lines, termed the conjugate 
tangents, forming a developable surface. If we unroll this develop- 
able then di = — d^p, where di is the angle of geodetic con- 


tingence, de the angle between two consecutive conjugate tangents 
^ the angle the conjugate tangent makes with the curve. There- 
fore, as p returns to its original value when we integrate round the 
curve, we have = zde. This equation holds for both the 
curve on the given surface and the representative curve on the 
sphere. But the tangent planes along these curves being always 
parallel, their successive intersections arc so also; therefore SdO is 
the same for l)Oth; consequently for the curve on the surface 
= Sdi for the representative curve on the sphere. Hence integral 
curvature of curve of surface == area of representative curve on 
.sphere, 

— 2 ir — Sdi oif sphere by spherical geometry, 

~ 2ir — Sdi for curve on surface. 

A useful expression for the gcoiletic curvature of one of the curves, 

V — const, can be obtained. 11 a curve receive a small displacement 
on any surface, so that the displacements of its two extremities 
arc normal to the curve, it follows, from the calculus of variations, 
that the variation of the length of the curve — jp ^ 5^/5 where p ' 
is the geodetic curvature, and 5n the normal component of the dis- 
placeimmt at each point. Applying this formula to one of the 

V curves, wc find 

SJPffv ~\{dY*ldu)hiidv -= S length of curve ^ Jp-^ 

and as 5i< is the same for all points of the curve, p-^ — P h/l^/du. 

Wc can deduce immediately from this expression Gauss’s value 
for the specific curvature, l-'or applying his theorem to the quadri- 
lateral formed by the curves u, v. iq, and remembering that 
2Ldi alon.g a geodetic v^anislics, we liave 

(RR') - U — - 2if/i for ciirv^(‘ RC — 2idi for curve DA, 

— 5p ^ds for curve HC -f 5 p h /5 lor curve AD, 

= - / ' for curve BC + / J., for curve AD, 

J F du J F dii 



therefore passing to the limit I 7 HH' — — (PVfdu'^, 

(hiuss then proceeds to consider wbat the result will be if a surface 
be d(‘lormed in such a way that no liiu’al element is altered. It is 
easily seen that this involves that the angle at vvliich two curves on 
the surface inters(*ct is uiuiltered by this deformation; and since 
obviously geodetics remain g(‘odetics, the angle of geodetic contin- 
gence and con.seqnenlly the geodetic, curvature are also unaltered. 
It therefore follows from Jiis theorem that the integral curvature ol 
any jiortioil ol a surlace and the specific curvature at any point are 
unaltered by non-extensional deformation. 

Geodetics and Geodetic Circles, 

A geodetic and its fundamental prop(‘rti(‘s are stated in Fart I., 
where it is also explained in that article w ithin what range a geodetic 
posse.sses the pi-opiu ty oi being the sliorlest path bctwev'ii two of its 
points. The determination of the g(‘ndetics on a giv(*n surface 
depi'iids ui)on the solutirm of a dillerential efpiation ol the second 
order, 'fhe first integral of this e(]uation, when it can be lound for 
any given class ol surfaces, gives us the chaiactc'iistic property of 
the geodetics on such surfaces. 'I'lic following arc some of the well- 
known classes lor which this integral has been obtained: (i) f]uad- 
rics; ( 2 ) developable surfaces; ( ^) surfaces of revolution. 

I, Quadrics. — S(?veral mathematicians about the middle of the 
19 th century nuub‘ a special study ol the gc*ometry of the lines of 
curvature and the geodetics on quadrics, and were rewarded by the 
discovery ol many woncUTlnlly simple and elegant analogies between 
their propertie.f and those of a system of confrical conics and their 
tangents in piano. As explained’ above, the lines of curvatufe on a 
quadric arc the systems of orthogonal curves formed by il.s inter- 
section with the two .systems of ctiiifocal (juadrics. Joaclumstlial 
showed that the interjiretation of the first integral c>f the equation 
for geodetics on a central cpiadric is, that along a geodetic /d) — con- 
stant (C), p denoting the perpendicular let fall from the centre on 
the tangent plane, and the seniifliameter drawn ]xiralh?l to the 
element of the geodetic, the en\ (*lope of all geodetics liaving tlie same 
C being a line of curvature. In particular, all geodetics passing 
through one of the real iimbilics (the lour points where the indicatrix 
is a circle) have the same C. 

Michael Roberts pointed out that it is an irninoi^ate consctpicnce 
of the equation pP -- C, that if two ninbilics, A and 1^ (selecting 
two not diametrically opposite), be joined by geodetics to any jioint 
F on a given line of curvature, they make ef]ual angles with such line 
of curvature, and consequently that, as J* moves along a line of 
curvature, either FA + Fl^ or FA -FR remains constant. Or. 
conversely, that the locus of a point F on the surface, for which tho 
sum or difference of the geodetic distances FA and F7^ is coiislant, 
is a line of curvature. It follows lliat if the cuds fd a string be 
fastened at the tsvo urnbilics ot a central quadric, and a style move 
over the surface keeping the string always stretched, it will describe 
a line of curvature. 

Another striking analogue is the following : As, tn piano, if a 
variable point or an ellipse be joined to the two foci S and H, 



122 


SURFACE 


tan JPSH tan%iPHS^ const, and for the hyperbola tan jPSH/tan 
JPHS= const, so for a line of curvature on a central quadric, if 1* 
be joined to two iimbilics S and H by gcodetics, either the product 
or the ratio of the tangents of JPSH and |l*HS will be constant. 

Chasles proved that if an ellipse be intersected in the point A by a 
confocal hyperbola, and from any point P on the hyperbola tangents 
lyp drawn to the ellipse, then the difference of the arcs of 

the ellipse TA, T'A ^ the diffcTence of the tangents PT, PT'; and 
sul)sequently Gnives showed that if from any point P on the outer 
of two confocal ellijjscs tangents be drawn to the inner, then the 
excess of the sum of the tangents PT, PT" over the intercepted arc 
TT^ is constant. lYccisely the same thA)rems hold for a quadric 
replacing the confocals by lines of curvature and the rectilineal 
tangents by geodetic tangents. Tlart still further developed the 
analogies with enu focal conics, and established the following : If 
a geodetic polygon circumscribe a line of curvature, and all its 
vertices but one move on lines of curvature, this vortex will also 
describe a line of curvature, and when the lint's of curvature all 
belong to tlic .same system the perimeter of the polygon will be 
constant. 

2. Geodetics on Developable Surfaces . — On these the geotlctics are 
tlic curves which become right lines when the surface is unrolled into 
a plane. From this property a first integral can be immediately 
deduced. 

3. Geodetics on Surfaces of Revolution . — In all such tlic geodetics 
are the curves given by the equation r sin </> — const, r being the 
perpendicular on the axis of revolution, (p the angle at which the 
curve cross(‘s the meridian. 

The general problem (d the determination of gcodetics on any 
surface may be advantageously trt'ated in connexion with that of 
" parallel " curves. By “ parallel " curves are meant curves whose 
geodetic tlistances from one another are constant — in other words, 
the orthogonal trajectories of a system of geodetics. In applying 
this method the determination of a system of parallel curves comes 
first, and the determination of the gcodetics to which tlicy are 
orthogonal follows as a deduction. If p{n, v) const be a system of 
parallel curves, it is shown that p must satisfy the partial differential 
equation 

If p {u, V, a) = const be a system of parallel curves satisfying this 
equation, then dpfda -= const is proved to represent the orthogonal 
geodetics. The .same method enables us to establish a re.sult first 
arrived at by Jacobi, that whenever a first integral of the differential 
cejuation for geodetics can be found, the final integral is always 
reducible to quadratures. In this method p corresponds to the 
characteristic function in the Hamiltonian dynamics, the gcodetics 
being the paths of a particle confined to the surface when no 
extraneous forces are in action. 

The expression for tlie lineal clement on a quadric in elliptic 
co-ordinates suggested to Liouvillo the con.sidcration of the class 
of surfaces for which this cciuation hikes the more general form 
ds- — (U — V)(Ui^«- 4- Vj“dt;“), where U, U| arc functions of u. and 
V, Vi functions of v. and shows that, for this class, the first integral 
of the cijuation of the parallels is immediately obtainable, and hence 
that of the corresponding geodetics. It is to be remarked that for 
this more general class of surfaces the theorems ol Chasles and Graves 
given above will also hold good. 

Gcodetics on a surface corresponding to right lines on a plane, ther 
question arises what curves on a surtace should be considered to 
correspond to plane circles. There are two claimants for the posi- 
tion : first, the curv'cs de.scribcd by a point whose geodetic distance 
from a given point is constant; and, second, the cuni/es of constant 
geodetic curvature. 

On certain surfaces the curves which sati.sfy one of these conclitions 
also satisfy the other, but in general the two curves must be carefully 

distinguished. The pro- 

I perty involved in the 

\ second ilefinition is more 

N intrinsic, and we shall 

' therefore, following Liou- 

villc, call the curves pos- 
sessing it geodetic circles. 
It may be noted that 

geodetic circles, except 
on surfacc.s of consbint 
specific curvature, do not 
return back upon them 
selves like circles in piano. 
As fi particular instance, 
a geodetic on an ellipsoid 
(which is, of Coarse, a 
geodetic circle of zero 

curvature), starting from 

an iimbilic. when it returns .again, as it does to that umbilic, makes 
a finite angle with its original starting position. As to the curve 
described by a point who.se geodetic di.stange from a given centre 
is constant. Gauss showefl from the fundamental property of a 




geodetic that this curve resembles the plane circle in being every- 


where perpendicular to its radius, 
that tile curve described 
by a point the sum (or 
difference) of whose geo- 
detic distances from two 
given points (foci) is con- 
stant, resembles tlie plane 
ellipse (or hyperbola) in the 
property that it bisects at 
every point the external 
(or internal) angle between 
the geodetic focal radii, 
and, as a consequence, 
that the curves on any sur- 
face answering to confocal 
ellipses and hyperbolas 
intersect at right angles. 

The equation for the lineal 
clement enables us to dis- 
cuss geodetic circle.s on sur- 
face's of cons bant specific 
curvature ; for wc have 
se;eii that if we choose as 
parameters gcodetics and 
their orthogonal trajecto- 
ric's, the equation becomes 
ds‘^—(/u"~j-r-du‘^; .and since 
(RHO-» - -- 
and here (RR')-^ ^ 3- a 
it follows P ^ A cos Ma - ' f- 


In the same way it holds 
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B sin ua-^, or P ^ A cosh ua-^ -f B sinh ua-\ according as the 
surface is synclastic or anticlastic. If a geodetic circle (curva- 
ture A-i) be chosen 
for tlie starting curve 
M — o, and if v be made 
the length of the .arc OY, 
intercepted on this circle 
by the curve v = const 
(sec fig. i), then A and B 
can be proved to be inde- 
pendent of u and P-- 
coswa b-|_a^-isinwa ifor 
a synclastic surface, P — 
cosh ua ^sinhwa * 

for an anticlastic sur- 
face. It follows from 
the expression for the 
geodetic curvature 
P^^dVfdu that in both 
classes of surfaces all the 
other orthogonal curve.‘3 
u — const will be geo- 
detic circles. It glso 
appears that on .a syn- 
:fastic surface of con- 
stant specific curvature 
ill the geodetics normal 
to a geodetic circle converge to a point on either side as on a sphere, 
and can be described with a stretched string biking either of these 
points as centre, the length of the string being a tan*^ ak (see 
fig. 2). These normals will be all cut orthogonally by an equator, 
that is, by a geodetic circle 
of zero curvature. 

For anticlastic surfaces, 
however, we must di.s- 
tinguish two cases. If the 
curvature A*-' of the gcx>- 
detic circle > the geo- 
detic normals meet in a 
jioint on the concave side 
of the geodetic circle, and 
can be described as on the 
synclastic by a stretched 
string, the length of the 
string being a tanh-^ oA" *, 
but in this case the geo- 
detic normals have no 
equator (.see fig. 3). If 
on the other liand the 
curvature of the geodetic 
circle be < «-' the nor- 
mals do not meet on cither 
side, but do possess an 
equator, and at this equa- 
tor the geodetic normals ' 

come nearer together than they do .anywhere else (see fig. 4). 

On a synclastic surface of constant .specific curvature a 2 two near 
gcodetics proceeding from a point always meet again at the geodetic 
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flistance ira; and more generally for any synclastic surface whose 
specific curvature at every point lies between the limits and b 
two near geodctics proceeding from a point always meet again at a 
geodetic distance intermediate in value between ra and vb. On an 
anticlastic surface two near gcodctics proceeding from a point never 
meet again. 


Refyresentation of Figures on a Surface by Corresponding Figures on a 
Plane ; Theory of Maps. 

The most valuable methods of effecting such representation are 
those in which small figures arc identical in shape with the figures 
which they represent. This property is known to belong to tin; 
representation of a spherical surface by Mercator’s method as well as 
to the representation by stereographic projection. The problem of 
effecting this “ conformable ” representation is easily seen to be 
equivalent to that of throwing the expression for the lineal element 
into what is known in the theory of heat conduction as the isothermal 
form ds- — K{dx*- -f- , for we have then only to choose for the 

representative ]ioint on the plane that whose rectangular co-ordinates 
art* X — w, y — V. A curious investigation has been made by 
Beltrami — when is it possible to represent a surface on a plane in 
such a way that the gcodctics on the surface shall correspond to the 
light lines on the plane (as, for example, holds true when a spherical 
surface is piojected on a plane by lines through its centre)? He has 
proved that the only class of surface for which such representation is 
possible is the class of uniform specific curvature. 

just as the intrinsic properties of a synclastic surface of uniform 
specific curvature arc rcducibh; to those of a particular surface of 

this typi', i.e. the sphere, so we can 
deal with an anticlastic surface of 
consbint sp<icific curvature, and 
reduce its properties to a particular 
anticlastic surface. A convenient 
surface to study for this purpose is 
that known as the pseudosphere, 
formed by the revolution of tlie 
tractrix (an involute of the caten- 
ary) round its base (sec fig. 5). 
Its ecpiations are r = a sin 
z ~ a (cos I log tan |4>). This 

surface can be conformably repre- 
sented as a plane map by choosing 
x' -- u) wlicro w is the longitude of the point and y' - a/sin <p. 
It will th(m be found that ds — ads'jy', where ds — lineal element on 
the surface, ds' — same on the map. It easily appears that geodetic 
circles on the surface arc represented by circles on the map, the angle 
Ip at which these circles cut the base depending only upon the 


A 
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curvature of the geodetic circh;, cos \p being equal to p-^. As a 
particular case it follows that the g(;odetics on the surface are 
rc'preseiited by those S])ecial circles on th(? map whose centres lie on 
the base (sec fig. 0). The geodetic distance between two jioiiits P 
and Q on the surface is rcjirescnted by the logarithm of the anhar- 
nionic function AP'BQ', where P'Q' are the representing points on 
the map, A B the points in which the circle on tlie map which pas.ses 
through P’ and Q' and has its centre on the base cuts the base. The 
perinu'ter (/) of a gmdetic circle of curvature turns out to be 
2 Trap/ ^ anc 1 its area (?^ “''-2ir)a'“. The geometry of coaxal 

circles in piano accordingly enables us to demonstrate anew by means 
of the pseudosphere the properties which we have shown to hold 
good in all anticlastic surfaces of constant curvature. Thus the 
system of gtiodetics cutting orthogonally a geodetic circle C will be 
represented on the map by circles having their centres on the base, 
and cutting a given circle C' orthogonally, i.e. by a coaxal system of 
circles. \Vc know that the other orthogonal trajectories of this last 
sysli'm are another coaxal system, and ther<*fore, going back to the 
pseudospherc, we learn that if a system of gcodctics Ik; drawn normal 
to a geodetic circle, all the orthogonals to this system are geodetic 
Circles. It is to be noted that while every point on the surface has 
Its representative on the map, the converse does not hold. It is 


only points lying above the line y' — a which have their prototypes 
on the surface, the portion of the plane below this line not answering 
to any real part of the surface. If wc take any curve C' on the map 
crossing this line, the part of the curve above this line has as its 
prototype a curve on the surface. When C' reaches this line, C 
reaches the circular base of the pseudospherc, and there terminates 
abruptly. The distinction between tht; two cases of a geodetic circle 
with curvature greater and one with curvature less than a ' also 
comes out clearly. For if curvature of C>a-^ the map circle C' 
lies entirely above the base, and the coaxal system cutting C' ortho- 
gonally passes through a real point ; thiTeforc C has a centre. If 
curvature of C<a- * the map circle C/ intersects the base, the coaxal 
system cutting C' orthogonally does not intersect in a real point, and 
C has accordingly no centre. It is of interest to examine in what way 
a psemlosphere differs from a plane as regards tin* behaviour of 
parallel lim;s. If on a plane a geodetic AB (i.e. a right line) be taken, 
and another geodetic constantly pass through a })oiiit P and revolve 
round P, it will always meet AH in the point except in the particular 
position. On the pseudosphere, if w’e carry out the correspomling 
construction, the position of the non-intersccting geodetic is not 
unique, but all geodetics drawm within a certain angle fail to meet the 
g(HMletic AB. 

Minimal Surfaces. 

From the definition given in Part I. r(;adily follows the well- 
knowm property of th(;se surfaces — that the two principal curvatures 
are at every point of such a surface etpial and opposite. For 
familiar instances of the class we have tlu; surface formed by the 
revolut-on of a catenary round its base called by French mathema- 
ticians the alyss6iilc, and the right conoid, z — a tan - * (v/x), iormed 
by the successive edges of the steps of a spiral staircase. Monge 
succeeded in expressing the co-ordinates ot the most general minimal 
surface in tw’o parameters, and in a form in which the variables are 
separated. The separation of the variables in the ex]')ressiou signifies 
that every minimal surface belongs to the class of surfaces which can 
bo generated by a movem<*nt of translation of a curve*, h'nneper 
has thrown the expression lor the co-ordinates into the following 
convenient forms : 

^=01 -u-)f{u)du -f \.f{i — v‘)<p{v)dv, 
y == ii/{i + W“)/(«)^f« - ii/{i + v'^)fp(v)dv, 
z =J'uf{u)du '{• Jv<p(v)dv. 

It is noteworthy that the expia ssion for the lineal .element on a 
minimal surfact; as.sumes tin* isothermal form ds^ \{dH^ -f dv") — (i) 
when the curvt;s u — const, v =-- const are so chosen as to be the lines 
of curvature; an<l (2) when tlioy arc chosen to bo the lines in which 
the surface is intersected by a system of parallel planes and the 
orthogonal trajectories of these lines. It is easily proved that a 
minimal surface possesses the property of being conformable to its 
sjdierioal rcprescntaii«>n. For since the indicatrix at every point is 
a rectangular hyperbola, the angle between the elements of two 
intersecting curves — angle between their conjugate tangents; but 
this = angle between conjugate tangents to rej^resentative curves on 
sphere = angh; between these curves themselves. 

'I'he problem of finding a minimal surface to pass through a given 
curve in space, known as Plateau’s problem, possesses an exceptional 
interest from the circvimstauce that it can be always exhibiteef to the 
eye in the following way by an actual jdiysical e.\])eriment. Dip a 
wire having tin; form of tin; givi'ii curve in a soaji-biibldi* solution, and 
the film adhering to tin; wire when it is withdrawn is fhe surface 
required. Thi.s is (;vid(;nt, since; from the tlu'ory of .surface-ten.sion 
we know that a very thin film must assume that form for which the 
area of its surface is the; least possible. Tin; same theory also fur- 
nishes us with an elementary proof of the characteristic property 
that the sum of the curvatures is everywhere zero, inasmuch as the 
normal pressure on the film, here zero, is known to be proportional to 
the surface-tension multiplied by the sum of the curvatures. 

Riemann, adopting a method depending upon the usi; of the com- 
plex variable, has succeeded in solving Idateau's problem for .several 
interesting cases, e.g. 1° when tin* contour consists of three infinite 
right lines; 2° when it consists of a gauche quadrilateral; and 3° when 
it consists of any two circl(;s situated in parallel planes. (For Lie’s 
investigations in this domain, see Groups, Theory of.) 

Non - exte ns ional Defo ym at inn . 

We have already explained what is meant by thit term. It is a 
.subject to which much study has been devoted, connecting itself, as 
it docs, with the work of Gauss in puri; gi'fimetry on the om? band 
and with the theory of elasticity on tlu; other. Several questions 
have been opened up : (i) Wliat are the conrlitions which must be 
fulfilled by two surfaces such that one can be " deformed ” so as to 
fit on the other? (2) What instances have wc of known surface.s 
applicable to one another? (3) What surfaces arc applicable to 
Inemselves? (.j) In regard to infinitely small deformations, what 
arc the differential equations which must be satisfied by the displace- 
ments? (3) Unil(;r wdiat circumstances can a surface not be 
deformed? Can a closed surface ever be deformed? 

I. Of course if two surfaces are applicable wc must be able to get 
two systems t)f parameter curves u - const, v = const, on the first 
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surface, and f^vo sy'^Uins on tlie second, such that the equation for 
the lineal elennuit, wlim reteirod to IIicm', may have an identical 
form for the two surf.ices. The probhun is now to stdecl these corre- 
spondiii*' systems. \\'i‘ may convenii-ntly take for tlie oo t)rdin.ate 
u tlu‘ specific curvatme on each surface, and choose for /' the tunction 
diiltfn which dcTUiti's the rate ot increase of n aloni» a direction normal 
to the curve u const. Then, since at corresjuindin;]: points Inilh « 
.and r will be the same for om* surf.ice as for the other, if the .surlacesare 
applicable, Is, F and ('», in tlie etpiation <As- -- Ethi- -f- -f- CiL 

must be identical for the two surfaces. Clerk Maxwell has put 
the pi'(»ni(‘trical relation whicli exists liet ween two aj>j»licabh- 
surfaces in the followin'^ way : If w(* take any two ct>rrespon<lini; 
points P and P' on twi> sncli surlae.es, it is always }»o-.sd'le to draw- 
two elements through P j)ar.illel to conjugate semi iliameteis of the 
indicatrix at P, such th it the corresponding elements through 1‘' 
shall be parallel to conjugate semi -diameters ot the iiniicatrix at P'. 
d'lie curves made nj) ot all these elenuiits will divide tin' two surfaces 
into small ])arallelograms, the four paialleli>grams having P as 
common vertex bi ing ideal u al in size and shaju' w ith the four having 
P' a^ vertex. Maxwell regards the surfaces as made u]) in the limit 
ot these small parallelograms. Now, in mder to rentier these sur- 
tace^ reatly for ajiplication. tin' first .step would be to alter the angh' 
belwi'cii two ot the jilanes of the parall' hjgrams at P, so as to make 
it equal to that between the corrcsjiouding ] dalles at P'. It this lx* 
done it IS readily seen that all the angles betwi'en the other jdanes at 

ami 1'"', and at all other eoi r( sj)omling ptdnts, w ill lu'Come eqiud 
aPo. 'the curves which thus bi'long to the conjugate systems 
common to the two sui faces may Ix' regarded as lutes of holding. 

2. Any snrfaci' of unilorm sjit'cific ciirvaturi', wliether j»ositive or 

negative, is ajqjlicable to another surface of tin' same unitomi 
speiiiic curvature iu an iulinite variety ot ways. For if we arbi- 
tranls cliouse two points, O and O', one on each snrlacc', and two 
tlruieiits, one through each point, we can ajqdy the suriaci's, making 
(' and (J' i,orresj)()n(ling jioints and tlu' elements correS] urn ding 
elemi'iits. 'This iollows Ironi the torm ot the equation of the lineal 
clement, which is tor .synclislic; surfaces (h~ dn~ -f a- .sin- {Ha-^)dv-, 
and lor anticl.istic', ds” dii- -4- or sinh- {ua and is therelure 

identical lor the two surface^ iu (juestion. Again, a ruled surlaee 
r.i iv evidently be defoiiiu'd by first rotating round a generator, tbe 
j»ortion ol the surtace lying to one side ot this geneial(»r, then round 
the ('oii.-'et'iitb'e generator, the portion of the surface lying beyond 
this again, and s(j on. It is clear that in such <leformation tlu' 
rt'clihnear generators in the oM surlaee ri'inain the reclilim'ar 
gt'iieratois in the new ; but it is interesting to note that two rul«;d 
Mirlaces can be constructed which shall In' jqjplu'able, yet so that 
the geiU'vators will not corre'spoml. For, delorm a liyjxTboloid of 
one slu'i't in tlu- manner described, turning the porlions'of tbe surface- 
round the consee uti\'e generators of one system, and then deform 
the hyperboloid, using the gc'nerators ol the other system. 'I'he 
two surfaces so oVitained are, of course, aj)]>lical)le to one another, 
yet so that their gem-rators do not now (.orres})ond. Conversely 
Bonnet lias sliowii that, wluTU'ver two ruled snrfaci's an* tliiis 
aj)jjlical.)le, without correspondence of generators, they innsl ln*ln)tli 
ap]»hca1)le to the same liyj)erl)oloid oi one slu'cl. 'Idle alysseide is a 
good exampk- ot a surtace of revolution a[)plicable to a 1 iiL d surface, 
ill this case the right circular conoid, the generators of the conoid 
coinciding with the meridians of the alysseide. 

3. As inslanci's of surfaci s ajiplirable to themselves, we may take 
surfaces ol uiiiforin .specitic curvature, as o|)viously folknvh from the 
reasoning alrea<Iy given; al.so surtaces ot revolution, inasmuch as 
anv such surface can l^e tinned round its axis and still lit upon its 
old {lositioii. Again, helicoidal surfaces posse.ss this ]>ropeity. A 
helicoiflal surface means that traced out by a rigid wire, which E 
given a screw* motion round a fixed axis, or, which ccfues to the same 
thing, the surface imide uj) of a sy.stem ol lielices startinj; from the 
points of a given curve, all having the same axis and the s.ime iIller^■.ll 
in*tween the succe.ssivc threads, 'fhe applicability of such a surface 
to itself, if given a screw motion round the axis, is evident Iront the 
law of its foriJiation. 

4. Th(! po.ssible small variations rj, C (d the points of a surface 
wh<*n it is subject to a small inextensional deformation are condi- 
tinned by the eipiation dxd^ p dydr) -}- dzd^ — o, or jiuiking and y 
liie independent variables, 
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uniform specific ciir\Mtiire. It is I'asily sliowm that if wc havi 
delermiiu'd the disjilacements for any surface S w e can do so for 
surface obtained from S by a linear iransform;i (ion of the variables 
f or let 

x' (i^v -p -I* r,” p y -- -p h v -p r.y: -p d.„ 

i ^ji' -i - j d, 

then the disj-ilaceiui'nls 

A,^+Bp;d-c,c. 7 /'-a.,^-ptv^/ iA\ 4. r x-i i rv7-fC.X. 
wliere A, Bj, Ac., .are the minors oi tin' deti'nniii.inl p/j Ik, r.], ^\il 
evidc'iitly satisfy tlie cijualioii 

dx'd^' -p dv'di]' -p dz'df^’ --- 0. 

Accordingly the known .solution for ;i .spliere funiislies us with : 
solution lor any <]iiadiic. Moiitard has pomti'd out a curio - 
eounexion betwi'cn the problem of small deform. ition and tliatol l!]i 
appli(\'ibility of two finit<‘ly dilfereiit surfaces. 

For if dxd^ dvdr] dzd^ y it follows that if k be an^ 
constant, 

{d{x + A-^)P -p {d{y d- krt)]^ 4- ;</(" - A-Or-^ 

- W ~ P {d{y - A'TjJf 4 \d{z - A-p)' - 

Ccmseqiiently, if we take two surfaces such that lor tlie first 
X .V -p A'{, V — r /07. Z “ -I A-p. 
an<l for the .second 

X' -- x — k^, V' V — A* 77 . 7 / r - Ap, 

tlien 

d\- 4 4 c/Z" c/X'- 4 - - dZ\ 

and therefore tlie new surfaces are applicabU', 

5. Jellelt and Clerk Maxw’t'll have shown le' dillercnt methodi 
that, it a curvi' on a surface be held fixed, tlu re lan be no .'-m.d 
detormation. exci'pt this curve be a curve of inlh \i(»ii. This iiu-.v Is 
also proved thus : fhere can In' no displaci'inent id the tangent plant ' 
along the fixed curvt'. for, at any jitiinl of the curve the gt'odelii 
ciiivature cannot alter; but in prt'.st'jit case the ordinarv ciirv-atuu 
ot the curve is also fixed . therefore their ratio is constant, so lli;v 
5ct>stl -- — sin 05y — 0, wht've 0 is the anglt* wliich Ihc o.scnlatin; 
plane makes witli the tangent plane; thereifire nnle.ss sin 0 - U, as r 
is along a ciiivt' ot inflexion, — 0 , and tlierefore the tangent jdant 
at each point is nnalteretl. Menco it c.in be shown that ah in; 
tlie given curve not only C P vanisli, but also their differentia 
coeflicients of all ordi'rs, and then'fore no dispku ( lueiit is po.ssible. 

Ihc (juestion has been much discussed; C'an a clost'd synclastu 
surface be dclonni'd ? There seems to be a prevak'iif- ojiinioi 
amongst math('malicians tliat such deiormation is always impossible 
but we do iK't think any uuimj)eachaldL' demoiistratujn of this ha 
yet lieen given, ft is certain that a complete sjiherical surface doc 
not admit of inextensi\ e defonaation, for if it di«l it would fullov 
bom (kui.ss’.s tlieon'in that the new snrfaci' W'oukI have a uniforii 
sjiccifK. curvature. Now, it is not ilillicult to jirovc that thi' onh 
closed surface ]n>sse.ssing this j)ro})(;rty is the sjiiieie itself, j)ro\'id(', 
that the surfaces in question be sncli that all their tangc nt pkirie 
lie entirely outsifk' them. \W can then, by the method c» 
linear traiiskjimation already givi'ii, exb'iid the th('(.)rem of tl'u 
inijnissibility ul del(jrVnatioii to anv ellijisoid. 

'file theorem that a .sphere is tlie only closed .snrfaci' of constaiu 
.specific curvature may, wa: suggi'st, be estaldislied by ine.in.s f' 
the lollowing two j^roj^iositions, which liokl lor integration on .aii\ 
close<l surface, fy being the perpendicular irom the origin oil tlu. 
tangent jd.iiu' : — 


i i/K') ,/.S - j f/ /.</S/UU 




+ 1 + 1''^ ■ 


- 4) +«■■(:;" 

cijiiation.s must separately 
dP 


o,p 

dy dv 


from tliis it follows that the thre< 
hold 

dx ^ dx dy dx ^ dy ' dx 

Accordingly, the determination of a pohsible .small deformation of a 
given surlaee is reduced to the analytical problem of finding three 
functions 77, ( ol the varialiles x and y to satisfy these equations. 
Clianging the co-ordinates to a and where a — const, /3 “ con.st, 
;:re the curves of inflexion on the surface, the .solution of the equations 
can be shown to depinid upon that of the eejuation d'hvjdo.d^ 
where A is a function of o and 3 depending on the form of the surface, 
'fhe last equation can be integrated, and the jxjssiblc deformation 
dcUririincd in the ca^fc- of a spherical surface, or of aify surface of 


(I) 

(*^; 

Now multi])ly both sides of the lirst ('(juation l)y the constant 
and .sulitract the .second, and we get : — 

// ((R7K)t - (K/kVia/s +_//•/, (,/iii _ i/iri)vs o, 

uhich is impossible unless K' - R evi'iywhere, since in aeconlam i 
with the proviso /> is evi'rywht'it' jiosilivi.'. 

Tlu'oreins (1) and (2) are dc'duced by Jellett by iiK'ans of tlic 
calculus of variati(»ns in his treat isi' on that .sulqecl. ' TJiey may at-u 
be very simjily jiroved tlms : Draw- normals to the surface along the 
conl(7urs of the .small squares formed by lines of curvature, and k.’l 
the.se meet successive pandlel surfaces at distances dn, then tho 
volume bounded l)y two jvi.iallLl biirlaccs 

= f I 4 >«/R)(i* i- 

i- i -T ; 

but taking origin inside, tlu* ju rpcndicnlars let fall from O on a laii- 
gent jilam; tlie outer surface -- -|- >7 on account ot the p.arallclisiu 

of the suiface.s. Also i/S for outer surfacerT^f/S(iq-M/R)(i4w/It'); 
therefore volume in (juestion 

h//{p -\- «)(i +«/!<) (I -I- »i/R')rfS -X// /•<i^ 

+{<+!<.>«+ 
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Ilcnce equating coellicients of the powers of n — 

//p{ilK + ilW)dS = 2 //dS, 
ami // 2/>dS/RR' = // (t/R + i/K^S. 

References to the original memoirs will be found in Salmon's 
Anulvtical (jeoweiry of Three Dimensions, lYost's Solid Geometry and, 
more completely, in Darboux's Lemons sur la thi'orie {^Inhale des 
surfaces. (J. Pu. ; F. l»u.) 

SURGE, in rntdeorolug)^, an irregular fluctuation of the 
barometer, extending over a long period (e.g. a month), in 
contradistinction to the shorter fluctuations, covering two 
or three days, caused by alternating conditions of high and 
low pr(‘ssure. Tlie cause of surges is not understood. 

SURGERY (Kr. chinirgie, from Gr. i.e. hand- 

work), the profession and art of the surgeon (chirurgieu), 
connected specially with the cure of diseases or injuries by 
operative manual and instrumental treatment. 

History. - Surgery in all countries is as old as human needs. 
A (crtain skill in lire stanching of blood, the extraction of arrows, 
the binding up of wounds, the supporting of broken limbs by 
splints, and the like, together with an instinctive reliance on 
ihti liealing power of the tissues, has been common to men 
everywhere. In both branches of the Indo-European stock 
surgical practice (as well as medical) reached a high degree of 
perfection at a very early period. It is a matter of controversv 
whether the Greeks got their medicine (or any of it) from the 
Hindus (through the medium of the Eg\^ptian priesthood), or 
whether the Hindus owed that high degree of medical and surgical 
knowledge and skill which is reflected in Charaka (ist century 
A.b.) and Susruta (2nd century) — commentators of uncertain 
(late on the Vajur-Veda - to their contact with Western civiliza- 
ti(.)n after the campaigns of Alexander. The evidence in favour 
of the former view is ably stated by Wise in the Introduction 
to his History of Medicine Among the Asiatics (London, 1868). 
Tlic correspondence between the Susruta and the Hippocratic 
Collection is closest in the sections relating to the (dhics of medical 
practice; the description, also, of lithotomy in the former agrees 
almost exactly with the account of the Alexandrian practice 
as giv(ui by Cclsus. But there arc certainly some dexUTous 
operations described in Susruta (such as the rhinoplastic) whLh 
were of native invention; the elaborate and lofty ethical code : 
appears to Ik^ of pure Brahmanical origin; and the copious ; 
materia medica (which included arsenic, mercury, zinc and ! 
many other substances of permanent value) does not contain a ' 
single article of foreign source. There is evidem^e also (in ' 
Arrian, Strabo and other wTiters) that the East enjoyed a | 
proverbial reputation for medk^al and surgical wisdom at the 
time of Alexander’s invasion. We may give the first place, 
then, to the Eastern branch of the Indo-European stock in a 
sketch of the rise of surgery’, leaving as insoluble the question 
(jf the date of the Sanskrit compendiums or compilations which 
pass under the names- of two representative persons, Charaka 
and Susruta — the dates assigned to these ranging as widely as 
500 years on each side of the Christian era. 

'Fhe Susruta speaks throughout of a single class of practitioners 
who undertook both surgical and medical cases. Nor were 
there any fixed degrees or orders of skill within the 
profession; even lithotomy, which at Alexandria 
was assigruMl to specialists, was to be undertaken by any one, 
the leave of the raja having been first obtained. The only 
distinction recognized between medicine and surgery was in 
the inferior order of barbers, nail-trimmers, ear-borers, tooth- 
drawers and phlebotomists^ who were outside the Brahmanical 
caste. 

Su4ruta describes more than one hundred surgical instruments, 
made of steel. They should have good handles and firm joints, be 
well polished, and sharp enough to divide a hair; they should he 
perfectly clean, and kc^pt in flannel in a wooden box. They included 
various shapes of scalpels, bistmiri(?s, lancets, scarifiers, Siiws, bone- 
nippers, scissors, trocars and needles. There, were also blunt hooks, 
loops, probes (including a causUc- holder), directors, .sounds, scoops 
and forceps (for polypi, &c.), as well as catheters, syringes, a rectal 
speculum and bougies. There were fourteen varieties of bandage. 
The favourite form of splint was made of thin slips of bamboo bound 
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i together with string and cut to the length required. .Wise says tliat 
he ha<l frccpiently used “ this admirable splint," particularly for 
fractures of the thigh, humerus, radius and ulna, and it was .suhsc- 
qinmtly adopted in the English army under the name of the " patent 
I rattan-caiic splint." 

i Fractures were diagnosed, among other signs, by crepitus, Ifis- 
I locations were claborab'ly classilietl, and the dilferential diagnosis 
I given; the treatment was by traction and coiinterlraction, circum- 
I duction and other dexterous manipulation. Wounds were divided 
j into incised, punctured, lacerated, contused, iVx. Cuts of the head 
and face were .sewed. Skill in extracting foreign bodies was carried 
1 to a grc;iit height, the mtgnet being us(‘d for iron particles under 
certain specific<l circumstances. Inflammations were treated by 
the usual antiphlogistic regimen and appliances; venesection was 
practised at several other points besides the bend ol the elbow; 
leeches were more often resorted to than the lancet; cupping a\^o 
was in general use. I’oullieing, fomenting .and the like were dmic 
as at present. Amputation was done now and then, notwithstanding 
tlie want of a good control over the haemorrhage; boiling oil was 
applied to tlie stump, with pressure by means of a cup-formed 
bandage, pitch being sometimes added. Tumours and enlarged 
lymphatic glands wt re cut out, and an arsenical salve applied to tin* 
raw surfaces to jircvent ixcurrence. Alidoniinal dro]isy and hvdro- 
ccle were treated by tapping with a trocar; and varieties of hernia 
were understood, om(‘iital hernia I'cing removed by operation on the 
.scrotum. Aneurisms were known, but not treated; the use of the 
ligature on the continuity of an artery, as well as on the cut end of 
it in a flap, is the one thing that a modern surgeon will miss .somewhat 
noticeably in the anci('nt surgery of the Hiinliis; and the reason of 
their backward n(‘ss in that matter was doiibtle.ss their want of 
familiarity with the course of the arteries and with the aiterial circu- 
lation. Besides the operation alrt'ady mentioned, the abdonu'ii wa.s 
opened hy a short incision bi low the uml)ilicus slightly to the left of 
the mi<ldle line for the purpose* of removing intestinal concretions 
or other obstruction (lapandoinv). Oidy a small segment of the 
liowel w'as t'xposed at one tinu*; the* concretion when found wa.s 
removed, the intestine stitched together again, anointed with ghee 
iind honey, and returned into the cavity. Lithotomy was practised, 
without the staff. 1 heni was a plastic operation for tlie restoration 
of the nose, the .skin being taken from tlie cheek adjoining, and the 
va.scularity kejit up l>y a bridge ol tissue. The ophthalmic surgery 
inchuUMl extraction of cataract. Obstetric operations were various, 
including caesarc'an s('cti(jn and crushing the foetus. 

The medication and constitutional trentmeiit in surgical cases 
weie ill keejiiiig with tin* gejuual (are and elaborateness of tluir 
practice, ami with the copiousness of tlieir materia rnedica. Oint- 
ments and other exU'rnal applications had usually a basis of ghee (or 
clarilicd butter), and contained, among other things, sucli metals as 
arsenic, zinc, coppc'i*, mercury and sulphate of iron. I'or every 
emergency and every known form of disease there were elaborate* 
and minut(^ directions in the ^Astras, which v\x*rc taught by tin* 
physician-priests to the young aspirants. J>ook-le;irning was 
considered of no use without experience and manual skill in opera- 
tions; the different .surgical operations were* shown to the student 
upon wax spread on a board, on gourds, cucumbers and other soft 
fruits; tapping aaid puncturing were practised on a leathern bag tilled 
with water or soft mud; sc.arificatioiis and bleeding on the fresh 
hides of animals from which the hair liad been removed ; puncturing 
and lancing upon the hollow .stalks of wat(*r-lili(?s or tlu; ves.sels ot 
dead animals; beiiidaging was practised 011 flexible models ol the 
human body; sutures on leather and cloth; the plastic op(‘ratioiis 
on dead animals; and the application ot caustics and cauteries on 
living animals. A knowledge of anatomy was held to lie necessary, 
but it does notf.ppear that it was systematically acejuired by dissec- 
tion. Superstitions and tlw urgic ideas were diligently kept up so as 
to impress the vulgar. The whole body of t(*acliing. itself the slow 
growth of much close observation and profound thinking during tlie 
vig irons period of Indo-Aryan progress, was given out in later times 
as a revelation from lieaven, and as resting upon an absolute 
authority. Pathological principles were not wanting, but they ^yere 
derived from a purely arbitrary or conventional physiology (w-iiid, 
bile and phlegm) ; and the whole elaborate fabric, of rules and tlirec- 
tions, great though its utility must have been for many g(*nerations, 
was without the quickening pow'er of reason and freedom, and became 
inevitably stiff and decrepit. 

The Chine.se appear to have been far bcbinc^lhe Hindu.s in 
their knowledge of medicine and surgery, notwith.standing 
that China profited at the same time as Tibet by Chinese 
the missionary propagation of Buddhism. Surgery 
in particular had hardly developed among them beyond the 
merest rudiments, owing to their religious respect for dead 
bodies and their unwillingness to draw blood or otherwise 
interfere with the living structure. Their anatomy an(l physio- 
logy have been from the earliest times unusually fanciful, and 
their surgical practice has consisted almost entirely of external 
applicalionf. Tumours and boils wx*re treated by scarifications 
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or incisioi>s.« The distinctive Chinese surgical invention In 
acupuncture, or the insertion of fine needles, of hardened silver 
or gold, for an iiu h or more (with a twisting motion) into the 
seats of pain or inflammation. Wise says that “ the needle 
is allowed to remain in that ])art several minutes, or in some 
cases of neuralgia for days, with great advantage rheumatism 
and chronic gout were among the localized pains so treated. 
There are points specified where needles may be inserted 
witlu'ut injuring great vessels and vital organs. 

Cupping-vessels made of cow-horn hHvc b(‘en found in ancient 
Egyptian tombs. On mt)numents and the walls of temples 
are figures of patients bandaged, or undergoing 
Egyptian, Qjjt^ration at the hands of surgeons. In museum 
collections of Egyptian antifiuities there are lancets, forceps, 
knives, probes, scissors, Ebers interprets a passage in tlu* 

papyrus discovered by him as relating to the operation of cataract. 
Surgical instruments for the ear are figured, and artificial teeth 
have been found in mummies. ^Mummit'S lia\’e also been found 
with well-set frac tures. Herodotus describes Eg^'pt, notwith- 
standing its fine climate, as being full of medical j^ractitioners, 
who were all “ specialists." The ophthalmic surgeons were 
celebrated, and practised at the court of Cyrus. 

Greek Surgery . — As in the case of the Sanskrit medical 
writings, the earliest Grei'k compendiums on surgery bear witness 
to a long organic growth of knowledge and skill 
through many generations. In the Homeric picture 
of societv the .surgery is that of the battlefield, and it is of the 
most meagre kind. Achilles is ('tmeerned about the restoration 
to heahh of Machaon for the r(‘ason that liis skill in cutting out 
darts and applying salves to wounds was not the least valuable 
service that a h<*ro could render to the Greek host. Machaon 
probably represents an amateur, whose taste had led him, as 
it did Melamjnis, to ('onver.se with C(mtaurs and to glean some 
of their traditional wisdom, between that primitive .state of 
civilizati()n and the date of the first (]reek treati.ses there had 
been a long interval of gradual progress. 

The siirgiTV of the llipporratir Collection (age of Pericles) bears 
every evidence of finish and elaboration. Tlie two treatises on 
fractures and on dislocations respc-ctively liardlv 
Hippocratic j^^jj-p^ssed jn some ways by tli(‘ writings of the j>iesent 
Surgery. mechanical agf. Of the four <lislocations of the 
shoulder the dis]>lai'ement downwards into lh(‘ axilla is given 
as the onlv’ (uie at all common. The two most usual dislocations 
of the femnr were backwards on to the* dor.snm ilii and forw.anls 
on to the olitiirator region. Fractures of the spinous ])rocessos 
of the vertebrae are describerl, and cantion advised against 
trusting tln)se who w’oiild magnify that injury into fracture of the 
spine itself. Tuber*. I'-s (<pu/j.aTa) are gi\u-n as one of the causes of | 
S])inal curvature, an anticipation nt Pf^tt’s *tiagnosis. In all matt(;rs ! 
of treatment there w'as the same fertility of resource as in the Hindu 
practice; the most noteworthy ] joint is that .sluirtening was bv many 
regarded as inevitable after simple fracture of the femnr. Fractnn s 
and di^lof'ations W'ere the most comidete chajjters of the Hippocnitic 
surgery; the whole doctrine and j'l’actical art of them had aris<n 
(like sculptiir* ) with no h(*lp from rlissection, and# obviously owe I 
its excellence tf> the opportunities of llie jj.d.vestia. The m-xt lno^,t 
elaborate chapter is that on wounds and injuries of the head, which 
relers them to a minulc .sub<livision, and inchuh'S the depressed i 
fracture and the contrrroup. Trephining was the measure* most ■ 
Commonly resorted tfj, even where there* was no comjaession. ' 
Numerous forms ejf wounds and injuries of edher parts are*, sj)e*(,iried. 
Ruptures, piles, rectal polyi)i, listula in ano and prolajisus ani we*re I 
among the othe r conditions lreate*el. Tlie amjmtalion e>r erxeision of | 
tumours ele>es not ajjpear to have* be*e'n undi-rt iken so fre*ely as in j 
Ilinelu surgical jjractice; nor was lithotomy iierforineul exce jd by a i 
specially expert jierson nf>w and tlu n. The eliagnosis of e*mj)ye*ina ! 
was knenvn, ai»’. the* treatment e)f it was by an iiieision in the j 
intercostal space and evacuation oi the jjus. Among tlie-ir instru- | 
menls were furceips, ])rolxs, directors, syringes, rectal siieculum, 
catlieter and various kinds of cautery. 

betwTcn the Hipjxx ratic era and the founding of the .school 
of Alexandria (about 300 B.c.) there is nothing of surgical 
progress to dwTll upon. The Alexandrian epoch 
-stands out prominently by reason of the enthusiastic 
cultivation of human anatomy — there are allegations 
also of vivisection — at the hands of Herophilus (335-2S0 b.c.) 
and Erasistratus (280 n.c.). The substance of this movement 
appears to have been precision of diagnosis (not unattended with 


pedantic minuteness), boldness of operative procedure, sub- 
division of practice into a number of specialities, but hardly a 
I single addition to the stock of physiological (»r pathologiial 
; ideas, or even to tlu* traditional wisdom of the Hippocratic 
time. “ The surgeons of the Alexandrian .scluiol w’cre nil 
I distinguished by the nii'cty and complexity of their dressings 
i and bandagings, of whii'h they invented a great variety." 

' Herophilus boldly used the knife even on intiTiial organs su('h 
as the liver and spleen, which latter he regardi'd “as of liitk* 
consequence in the animal econoiuv." He lr(*ated retention 
of urine by a particular kind of catheter, wliii h long bore his 
name. JJthotomy was much praitised by a few' specialists, 
and one of them (Ammonius Eithotomos, 2S7 B.c'.) is said to 
' have used an instrument for breaking the stone in the bladder 
' into .several pieces when it w'as too large to nuiiovc whole. A 
sinister stoiy of the lime is that concerning Antiochus, .son of 
! Alexander, king of Syria (150 B.c.), who w^as done to death by 
I the lithotomisls wdien he w'as ten years old, under the pretence 
. that he liad stone in the bladder, the instigator of the crime 
, being his guardian and supplanter niodotu^. 

; Till* trvalisc of CfJsus. Dc re medica (ri-ign of Augustus), reflects the 
I state of surgery in the ancient w'orUl for a iwrio*! of si'veral centurii's ; 

, it is the best iveonl of the .Alexandrian juactice itself, and it may he 
i taken to .stand for the Roman jiractice of tlu- period following. 

I (in-it jealousy of Cheek meiliciiie and siirgeiN was exprcs.sed hy 
I many of the Romans of the rejJiiblic, Tiotal)ly by Cato the Elder 
I B.c.), who himself jnactised on his estate according to the 

! native traditions. His medical observations an- given in Dc re 
I ntstiea. In reducing dislocations he made 11 a* 0I the following 
j incantation : “ Huat hanat ista pista sisla damiato damnaustra." 

! The first ('.r(‘(*k surgeon wlio cslablishi'd himsell in Koine is said to 
I have been Arcliagathiis. whose* fondness ior tlu* knile and cautery 
' .'it length led to his expulsion by the populace. It was in the ])(‘rson 
<jf Asclepiades, the contemjiorary and Iriend of Cic(*ro, tliat the 
Hellenic m(*dical practice* aciiihred a p(*rmaiieiit footing in Koine. 
He confined his jiriictice mostly to medicine, but lie is credited with 
practising the ojicration of tracheotomy, lie is oiu* ot lliose whom 
rertulli.an <)uotes as jjiactising vivisections lor the gratification of 
th(‘ir curiosity (/V anima, 15). The* next figure* in the surgical 
Iiiste>ry is Celsiis, who d(*vote*s the 7th and 8th Ixioks of Ids l)e 
medic a (•xclu.sive*ly to surgery. There* is not much in 
these beyonel the* jirecepts of tlu* iirahmanical .s.'istras e sus. 

.ukI the maxims and ruks e)f tircek surgery. Id.isfic ojierations 
lor the* restoration of the nose, lijis and ears an* describe*d at 
sf>me J(*ngth, as w’ell as the* treatnu*nt of hernia by taxis and 
ojieration; in the latter it was recommiiuled b) appl\' the actual 
cautery to the e'nnal after the hernia hael b(*en returnee!. The* 
celeliratcd elescription of lithoteuny is that of tlie e^peratioii 
.'IS ])r.'ictise*el long be*tore* in India and at Alexanelria. The 
treatm(‘nt e^f sinu.ses in various rt'gions is ebvelt ujion, and in the case* 
ot sinuses of the thoracic wall resection ol the rii> is imntioned. 
Frephining has tlie same* preuiiiiient jdace assigm*d to it as in the 
(in'ek surge*ry. The resource s of contemixirai y surgery may I 

limatve] by the tact that subcutaneous urelhreitomy was jiraclised 
wlu-ii the un*thra was ble>cked l.jy a eali'iiliis. Amjjutatiem of an 
(•\lri*mity is elescribed in eh'tail feir the first time in siirgii^al literature. 
Aleiition is made* e>f a variety of ejjihthahnic operations, w’hich w'erc 
done* by specialists atte‘r the Ah*.xantlrian fashieui. 

Galen's pnielice of .surgery W'us rno.Mly in the early part 
*;f his ('.iireer (b. A.D. 130), and there is little of special surgical 
interest in his WTi lings, great as their import an e'c Qaien 
is for anatomy, phvsieileigy and the gemeral eloctrines 
e)f disease. Among the operations ereelileel to him arc resection 
of a portion of the sternum feir e aries and ligature* of the temporal 
artery. It may be assumed that surgie'id practice was in a 
flourishing condition all through tlu* period of the empire from 
the aex'ounts prese*rved hy Ori basins of the great surgeons 
Antyllus, Ix^onides, Rufus and ileliodorus. Antyllus (a.T). 300) 
is claimed liy Hiiser as one of the* greatest of 
tlie w'orld’s surgeons; he had ;tn operation for s^p^re. 
aneurism (tying the artery above and below the 
sac, find evacuating its contents), for cataract, for the cure of 
stammering; and he treated contractures by something like 
tenotomy. Rufus and Hediodorus are said tej have practised 
torsion for the arrest of haemorrhage; but in later periods both 
that and the ligature appear to have given way to the^ actual 
cautery. Hiiser speaks of the operation for .scrotal hernia 
attributed to Ileliodorus as a brilliant example of the surgical 
skill during the empire.’’ The same .surgeon treated stricture 
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of the urethra by internal section. Both Leonides and Antyllus 
removed glandular swellings of the neck (strumae); the latter 
ligatured vessels bt^fore cutting them, and gives directions for 
avoiding the carotid artery and jugular vein. Flap-amputations 
w(‘re practised by I^eonides and Heliodorus. But perhaps 
the most striking illustration of the advanced surgery of the 
period is the freedom with which bones w'ere resected, including 
the long bones, the lowxT jaw and the upper jaw. 

W hatever progress or decadence surgery may have experienced 
during the next throe centuries is summed up in the authoritative 
treatise of Paulus of Aegiiia (a.d. 650). Of his 
Hyzantiae, books the sixth is entirely devoted to opera- 

tive surgery, and the fourth is largely occupied with surgical 
diseases. The importance of Paulus for surgical history during 
several centuries on each side of his own period will appear 
from the following remarks of Francis Adams (t 796-7861) in his 
translation and commentary (ii. 247): — 

“ This book (bk. vi.) contains tin? most cnm])letL‘ system of opera- 
tivi‘ surgery which has come down to us from ancient times. . . . 
Haly Abbas (d. a.d. 994) in the gth book of his J^ractua co])ies almost 
everytliing from l*aulus. Albucasis [AbulcasisJ (loth century a.d.) 
gives more original matter on surgcMy than any otlier Arabian 
autlior, and yet, as will be seen from our commentary, he is indebted 
for whole chapters to Paulus. In the Continens of Phases, that 
precious repository of ancient opinions on medical subjects, if therti 
be any surgical iiilormation not to be found in our autlior it is mostly 
derived from Antyllus and Archigenes. As to the other authorities, 
although we will occasionally have to ex])lain their opinions upon 
particular subjects, no one has treated of surgery in a systematical 
manner; for even .\vicenna, who treats so fully of everything else 
connetAed with medicine, is defective in his accounts of surgical 
operations; and the descriptions which he does give of them are 
almost all b(UTowed from our autlior. 'Phe accounts of fractures 
and dislocations given by Hippocrates and his comnu'ntator Galen 
may be juonounced almost complete; but the information which 
lliey supjdy ui)Oii most otlier surgical subjects is scanty.” 

Puulus' sixth book, with the valuable commcntaiy of Adams, 
brings the wdiolc surgery of the ancient world to a focus. Paulus 
is credited with the priiu iple of local depletion as against general, 
with the lateral operation for stone instead of the mesial and W'itji 
understanding the merits of a free external incision and a limited 
internal, with the diagnosis of aneurism by aiia.st4)mosis, with 
an operation for aneurism like that of Anty llus, with amputa- 
tion of the eanecTous breast by crucial incision, and with the 
treatrnimt of fractured patella. 

The Arabians have hardly any greater merit in medicine 
than that of preserving intact the bequest of the ancient world. 
Arabian SLirgcry in jiarticular their services are small — 

because tlieir religion pro.sc ribcd the practic e of 
anatomy, and, secondly, because it w^as a characteristic of their 
race to accept with equanimity the sufferings that fell to them, 
and to decline the means of alleviation. The gn?al names of the 
Arabian school, Avicenna (980-1037) and Averroes (1126-1198), 
are altogether unimportant for surgery. Their one distinctively 
surgical writer was Ahulcasim (d. 1122), w'ho is chiefly celebrated 
for his free use of the actual cautery and of caust ics. Tie showed 
a good deal of character in declining to op<‘rale on goitre, in 
resorting to tracheotomy but sparingly, in refusing to meddle 
wnth cancer, and in evacniating large abscesses by degrees. 

For the five hundred years following the W7)rk of Paulus 
of Aegina there is nothing to record but tlie names of a few^ 
Medieval Practitioners at the court and of imitators or coin- 

^ * pilers. Meanwhile in western Europe (apart from 

the Saracen civilization) a medical .school had grown up at 
Salerno, wdiich in the 10th century had already become famous. 
From it issued the Regimetf salernitamim, a w'ork u.sed by the 
laity for several centuries, and the Compendium saleruitanuniy 
which circulated among the profession. The decline of the 
school dates from the founding of a university at Naples in 1224. 
In its best period princes and nobles resorted to it for treatment 
from all parts of Europe. The hotel dicu of Lyons had been 
founded in 560, and that of Paris a century later. The school 
of Montpellier was founded in 1025, and became the rallying 
point of Arabian and jewnsh learning. A good deal of the 
medical and surgical practice was in the hands of the religious 
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orders, particularly of the Benedictines. Th? practice of 
surgery by the clergy was at length forbidden by the Council 
of Tours (1163). The surgical writings of the time were mere 
reproductions of the classical or Arabian authors. One of the 
first to go back to independent observation and reflection was 
William of Saliceto, who belonged to the school of Bologna; 
his w'ork (1275) advocates the use of the knife in many places 
where the actual cautery was used by ancient prescription. A 
greater name in the history of medieval surgery is that of his 
pupil Lanfranchi of Mflan, who migraled (owing to political 
troubles) first to Lyons and then to Paris. He distinguished 
between arterial and venous haemorrhage, and is said to hav(i 
used the ligature for the former. Contemporary with him in 
Prance was Henri dc Mondeville (llermondavillc) of the school 
of Montpellier, whose teaching is best known through that of 
his more famous pupil Guy de Chauliac; the Chirurgie of the 
latter bears the date of 1363, and marks the advance in precision 
which the revival of anatomy by Mondino had made possible. 
Eighteen years before Lanfranchi came to Paris a college of 
.surgeons was founded there (1279) by Pitard, who had accom- 
panied St Louis to Palestine as his surgeon. The college was 
under the protection of St Cosmas and St Damianus, two 
practitioners of medicine who suffered martyrdom in the reign 
of Diocletian, and it became known as the Colk^ge de St Come. 
P'rom the time that Lanfranchi joined it it attracted many 
pupils. It maintained its independent existence for several 
centuries, alongside the medical faculty of the university; the 
('orjMiralioiis of surgeons in other capitals, such as those of 
London and Edinburgh, were modelled upon it. 

The 14th and 15th centuries are almost entirely without 
interest: fur surgical history. The dead level of tradition is 
broken first by two men of (>riginality and genius — P. Paracelsus 
(1493-1541) and Parc, and by the revival of anatomy at the 
hands ol Andreas Vc.salius (1514-1564) and Gabriel Fallopius 
(1523-1562), profes.sors at Padua. Apart from the mystical 
form in which much of his teaching was cast, Paracelsus has 
great merits as a reformer of surgical practice. 

“ 'Fhc high value of his surgical writings,” says 
Hiiser, “ lias been recognized at all times, even by his opponents.’* 
It is not, however, as an innovator in operative surgery, hut 
rather as a direct observer of natural processes, that Paracelsus 
is distinguished. His description of “ hospital gangrene,” for 
example, is jierfectly true to nature; his numerous observations 
on syphilis are also .sound and sensible; and he was the first 
to point out the connexion heDveeii crctini.sm of the offspring 
and goitre of the parents. He gives most prominence to the 
healing of wounds. His special surgical treatises are Die 
kleitie Chirurgie (1528) and D/V Wund-Arznti (1536-1537) 
— the latter Ixung the best known of hi.s works. Somewhat 
later in date, and of much greater concrete importance for 
surgery than Paracelsus, is Ambroise Pare (1510- 
15(70). He Ix^an life as apprentice to a barber- 
surgeon in lAiris and as a pupil at the hotel dieii. His earliest 
opportunities wxre in military surgery during the campaign 
of EVancis I. in Piedmont. Instead of treating gunshot WHiunds 
with hot oil, according to the practice of the day, he had the 
temerity to trust to a simple bandage; and from that beginning 
he proceeded to many other developments of rational surgery. 
In 1545 he published at Paris Tai Mkhode de traicter les playes 
jaicles par hacquehutes et aultres baslons d jeu, I’he same year 
he began to attend the lectures of Sylvius, the ^aris teaclier of 
anatomy, to whom he became prosector; and his next book w'as 
an Anatomy (1550). His most memorable service was to get 
the use of the ligature for large arteries generally adopted, a 
method of controlling the haemorrhage which made amputation 
on a large scale possible for the first time. Like Paracelsus, he 
writes in the language of the people, while he is free from the 
encumbrance of mystical theories, wdiich detract from the merits 
of his fellow-reformer in Germany. It is only in his book on 
monsters, written towards the end of his career, that he shows 
himself to have been by no means free from superstition. Par6 
was adored <tby the army and greatly esteemed by successive 
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French kings; but his innovations were opposed, as usual, by 
the faculty, and he had to justify the use of the ligature as well 
as he could bv quotations from Galen and other ancients. 

Surgery in tlie i6th century recovered much of the dexterity 
and resource that had distinguished it in the best periods of 
antiquity, while it underwent the developments 
I6th opened up to it by new forms of wounds inflicted 

Ceatury, weapons of warfare. The use of the staff 

and other instruments of the “ apparatus major ” was the chief 
improvement in lithotomy. A “ raclTcal cure ” of hernia by 
sutures superseded ihe old application of the actual cautery. 
The earlier inodes of treating stricture of the urethra were tried; 
plastic operations were once more done with something like the 
skill of Brahmanical and classical times; and ophthalmic surger\' j 
was to some extent rescued from the hands of ignorant pre- ) 
tenders. It is noteworthy that even in the legitimate profession j 
dexterv)us special operations were kept secret; thus the use of ' 
the “ apparatus major ” in lithotomy was handed down as a j 
secret in the family of Laurence Colot, a contemporary of j 
Fare’s. | 

riie 17th century was distinguished rather for the rapid ! 
j)rouress of anatomy and physiology, for the Baconian and j 
Cartesian philosophies, and the keen interest taken ■ 
^Century complete systems of medicine, than for a high | 

standard of surgiial practice. The teaching of j 
Fare that gunshot wounds were merely contused and not | 
p()iM)ncd, and that simple treatment was the best for them, | 
was enforced anew by Magati (1579-1647), Wiseman and others, j 
Trt phining was freely resorted to, even for inveterate migraine; •: 
Philip William, prin(X‘ of Orange, is said to have been trephined j 
seventeen times. Flap-amputations, which had been prac tised ' 
in the best period of Roman surgeiy^ by Leonides and Ileliodorus, | 
were reintroduced by Lowdham, an Oxford surgeon, in 1079, i 
and probably used by Wiseman, who was the first to practise | 
the primar}' major amputations. Tabriz von Hilden (1560-1634) 1 
introduced a form of tournicpiet, made by plac ing a piece of 
wood under the bandage encircling the limb; out of that there 
grew the block-tourniciuet of Morel, first used at the siege of 
Be.san^on in 1674; and this, again, was superseded by Jean 
Louis Petit’s (1674-1750) scrcw-tourni([uet in 1718. Strangu- 
lated hernia, which was for long avoided, became a subject 
of operation. Lithotomy by the lateral method came to great j 
perfection in the hands of Jacques Beaulieu. To this century 
also belong the first indications (not to mention the Alexandrian | 
practice of Ammoniiis) of crushing the stone in the bladder, i 
The theory and p)ra('tiec of transfusion of blood occupied much 
attention, especially among the busy spirits of the Royal Soi'ietv, 
such as Boyle, Lower iind others. The seat of ( ataract in tlu* ' 
substance of the lens was first made out by two French surgeons, ' 
Quarre and Lasnier. Perhaps the most important figure in ! 

the surgical history of the century is Richard Wise- 
man (1622 ?-i 676), the father of Rnglish surgery. 
Wiseman took the Royalist side in the wars of the Common- 
wealth, and was surgeon to James I. and Charles L, and accom- 
panied Charles 11 . in his exile in PVance and the Low Countries. 
After serving for a time in the Spanish fleet, he joined tlu; 
Royalist cause in England and was taken prisoner at the battle ; 
of Worcester. At the Restoration he became serjeant-surgeon ; 
to Charles II., and held th(! same office under James II. His j 
Seven Chirurgical Treatises were first puldished in 1676, and j 
went through^several editions; they relate to tumours, ulcers, 
diseases of the anus, king’s evil (scrofula), wounds, fractures, 
luxations and lues venerea. Wiseman was the first to advocate 
primary amputation (or operation before the on.set of fever) 
in c^ses of gunshot wounds and other injuries of the limbs. 
He introduced also the practice of treating aneurisms by com- 
pression, gave an accurate account of fungus articulorum, and 
improved the operative procedure for hernia. 

The 18th century marks the establishment of surgery on a 
broader basis than the skill of individual surgeons of the court 
and army, and on a more scientific basis than the rule of 1 
thumb of the multitude of barber-surgeons and athcr inferior | 


Wiseman. 


orders of practitioners. In Paris the College de St Come gave 
way to the Academy of Surgery in 1731, witli Petit as director, 
to which was added at a later date the Kcole Pra- 
ticjiie de Chirurgie, with Francois Choparl (^ 743 - eVatur 
1795) and Pierre Desault (1744-1795) among its first 
professors. The Academy of Surgery set up a very high standard 
from the first, and exercised great exclusiveness in its publica- 
tions and its honorary membership. In Lomlon and lidinburgh 
the development of surgery proceeded on less academical line.s, 
and with greater scope for individual effort. Private dissecting 
rooms and anatomical theatres were started, of which perhaps 
the most notable was Dr William Hunter’s (1718-1783) school 
in Great Windmill Street, London, ina.smnch as it was the 
first perch of his more famous brother John Hunter (1728-1793). 
In Edinburgh, AlexandtT Monro (1697-1767 ), first of the name, 
became profes.sor of anatomy to the company of surgeons in 
1719, transferring his title and .services to the university the 
year after; as he was the first systematic teacher of medicine 
or surgery in Edinburgh, he is regarded as the founder of the 
famous medical school of that city. In both London and Edin- 
burgh a company of barbers and surgeons had been in existenee 
for many years l)efore; but it was not until the association of 
these companies with the study of anatomy, comparative 
anatomy, physiology and pathology that the surgical pro- 
fession began to take rank with the older order of physic ians. 
Hence the significance of the eulogy of a living surgeon on fohn 
IIuntcT : “ More than any other man he helped to make us 
gentlemen ” {Hunterian Oration ^ 1877). The state of surger\' 
in Germany may be inferred from the fart that the teaching 
of it at the new university of Gottingen was for long in the hands 
of Albrecht von Haller (1708 -1777), whose office was “ profes.sor 
of theoretical medicine.” In the Prussian army it fell to the^ 
regimental surgeon to shave the offic ers. At Berlin a medico- 
chirurgical college was founded by Surgeon-Gcaieral Ernst von 
Iloltzendorfi (1688-1751) in 1714, to which was joined in 1726 
a sc'hool of clinic'al surgery at the Charitc'?. Military surgery 
was the original purpose of the school, which still exists, side 
by side with the surgical clinicpics of the faculty, as the Friedrich 
Wilhelm’s Institut. In Vienna, in like manner, a school for 
the training of army surgeons was founded in 1785-— Joseph’s 
Academy or the Josephinum. The first systematic teaching 
of surgery in the United States was by Dr Shippen at Phila- 
delphia, where the medic'al college towards the end of the centiiiy' 
was largely oflirered by pupils of the Edinburgh school. A great 
part of the advanc'c during the i8tli century was in surgical 
pathology, including Petit’s observations on the formation of 
thrombi in .severed vessels. Hunter’s account of the reparative 
process, Benjamin Bell’s elassilieation of ulcers, the observations 
of Duhamel and others on the formation of callus and on bone- 
repair in general, Pott’s distinction between spinal curvature 
from caries or ab.sccss of the vertebrae and kyphosis from other 
causes, observations by variejus surgeons on chronic, disease of 
the hip, knee, and other joints, and Cheselden’s description of 
neuroma. Among the great improvements in surgical procedure 
we have Chcselden’s operation of lithotomy (six deaths in eighty 
cases), Sir Caesar Hawkins’s (1711-1786) cutting gorget for the 
.same (1753), Hunter’s operation (1785) for popliteal aneurism 
by tying the femoral artery in the canal of the triceps where it.s 
walls^ were sound (“ excited the greatest wonder,” Assalini), 
Petit’s, Desault’s and Pereival Pott’s (1714-1788) treatment of 
fractures, Girnhernat’s (Barcelona) operation for strangulated 
femoral hernia, Pott’s bistoury for fistula, Charles White’s 
(1728-1813, Manchester) and Henry Park’s (1745-1831, Liver- 
pool) excision of joints, Petit’s invention of the screw-tourniquet, 
the same surgeon’s operation for Inciy'^mal fistula, Chopart’s 
partial amputation of the foot, Desault’s bandage for fractured 
clavicle, William Bromfield’s (1712-1792) artery hook, and 
William Chcselden’s (1688-1752) operation of iridectomy- 
Other surgeons of great versatility and general merit were Sharp 
of London, Benjamin Gooch {fi. 1775) Norwich, William Hey 
(1736-1819) of Leeds, David and Claude Nicolas Le Cat (1705- 
1768) of Rouen, Raphael Sabatier (1732-1811), Georges de La 
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Fivyt" (1701-1781), Li dran, Antoine Louis (1723-1792), Sauveur 
Horaiid (TfS()7-i773) and Pierre Percy (1754-1825) of Paris, 
B(‘rtran(li of Turin, T'roja of Naples, Pallcta ot Milan, Schmucker 
of the ['riis^)ian army, August Richter of Gottingen, Siebold of 
Wiir/hurg, Olaf Acr^l of Stockholm and Calliscn of Copenhagen. 

Two tilings gave surgical knowledge and skill in the 
i9tli ('cntury a character of scientific or positive cumula- 
tiveness and a wide diffusion through all ranks 
Ceniur profession,] The one was the founding 

en ury. museums of anatomy and surgical pathology by 
the Hunters, Guillaume Dupuytren (1777-1835), Jules Cloquet 
(i 7 ()o-j 843), J. F. Blumenbach (1752-1840), John Barclay (1758- 
i 82()), and a great number of more modern anatomists 
and surgeons; the other was the method of clinical teaching, 
eacmjilitied in its highest form of ('onstant relerence to principles 
by T'hcinas Lawrem e (1711-1783) and James Syme (1799-1870). 
In surgii'al procedure the dis('overy of the anaesthetic properties 
of ether, chloroform, methylene, &c., was of incalculable service; 
while the conservative principle in operations upon diseased 
or in jured parts, and especially what may be called the hygienic 
idea (or, more narrowly, the antiseptic and aseptic principles) 
in the conditions governing surgery, were strikingly beneficial. 

'rill* following were among the more important additions to the 
ri somxes ol the suigical art : the thin thread ligature for arteries, 
iiilro- iui-(''.l by Jones of Jersey (180/*,) ; the revival of torsion of arteries 
by Jean Amiissat ( i ygC) - 1 85/)) [T<82g]: Ihe practice of drainage by 
Pirrre Marie Chassaignac (1805 1879) [1839]; aspiration by Philippe 
Prlhtan (1747-1829) and recimt improvers; the plasler-of-J^aris 
bandage or oth(*r immovable application for sinqile Iractnres, club- 
loot, Ac. (an old Eastern j)raclice recommended in Juiropc about 
181} by the English consul at Basra); the n.*-breaking of badly set 
fraciiires; galvaho-CctUblics and ecraseurs; the gi'neral introduction 
ot ri'section of joints (Sir William Fergushon (1808-1877), Syme and 
others); tenotomy by Jacques l)el[)ei;h (i 777-1 842) and Louis 
Stroiueyer (i8o4-i87(^) [1841]; ()})er;i.tion tor squint by Johann 
] )iett(‘nbacb (1795 1847) [ KS4J]; succi'ssfiil ligature of the exti'rnal 
iliac for aneurism of the femoral by John Abernethy (i7b}-i83i) 
[1800]; ligature of the subclavian in the third portion by Astley 
Coo])er (T7US -1841) [1800], and in its first jxu tion by Colles; crushing 
of stone in the bladder by Gniithuisen ot Munich (1819) and Jciiu 
Civiale (i79^-i‘8<)7) of Paris [1826]; cure of ovarian dropsy by remov- 
ing the cyst (since greatly jierfected) ; discovery of the ophthalmo- 
sc()])i:, and many improvemi'nts in ophthalmic surgery by Alfred 
voii Ciriite (1830-1899) and othi'rs; aj^plication of the laryngoscope 
in operations on the larynx by Jean C/erniak (1828- 1873) [iHiioJ and 
others; together with additions to the resources of aurnl surgery and 
dentistry. The great uaniiis in the surgery of the lirst half of the 
Century besvles those mentioned arc : Antonio Scarpa of Italy 
(1747 1832); Alexis Boyer (1757- 1^34), Felix Earrey (1700-1842) • 
to whom Nap)lei)U left a legacy of a Imndred thousand francs, with 
the eidogy : ‘ C'l'st riinmme le plus vertueux que j'aie connu," 
Philibert Koix (1780 183}), Jacques Lisfranc (1790-1847), Alfred 
Louis Vel])eai (179.5-1808), Josejdi Malgaigiie (180 O -t 8(>3), Auguste 
Nelaton (1807-1874) — all of the French school; of the British scliool, 
John Bell (1703-1820), Charles Bell (1774 1842), Allan Bums 
(1781-1814), Xobert Liston (1794 1847), James \Yardr()p (1782- 
i80()), Astley Coojier, Henry (dim (1730-1827), Benjamin 'rravers 
(1783-1838), Benjamin Brodie (i783-i8()2), Edward Stanley 
(1794-1802) aitl (ieorge Guthrie (1785-1850); in the XTnited States, 
Mott, Gross atd others; in Grormany, Kern and Schuh of Vienna. 
Von Walther aid Textor of Wurzburg, Chelius, Hesselbach and the 
two Langenbciks — Konrad (1776-1S31) and Bernhard (1810-1887). 

AirnioRiTiKs — Wise, History of Medicine amonf^ the Asiatics 
( 2 vols., Londor,, 18O8); Paitlus Ac^ineta, transLited with coininent- 
ary on the kniwledge of the Greeks, Romans and Arabians in 
medicineand snigery, by Francis Adams (3 vols., London, 1844-1847}, 
Haser. (resch. d. iledicin (3rd ed., 1 875 - 188 1 ), vols. 1. and ii. ((A ('.) 

'Modern PracUc oj Surgery.- great cliange has taken place 
in the practice d surgery since the middle of the iqlh century, 
in consequence d the new science* of bacteriology, and the intro- 
duction of aseptb methods, dqp to the teaching of T^ord Lister. 

It had long ben known that subcutaneous injuries followed 
a far more satisfictory course than those with wounds, and the 
history of surger/ gives evidence that surgeons endeavoured, 
by the use of varoiis dressings, empirically to prevent the evils 
which were mattes of common observ^ation during the healing 

1 The Royal ("olegc of Surgeons in London was established in 
i8cx 3, the title bcin^ changed in 1843 to Royal College of Surgeons 
of England. 

For the surgerr ol any particular region or organ, reference 
should be made to tiat region or organ. 


of open wounds. Various means were also adopted to prevent 
the entrance of air, as, for instance, in the opening of absces.scs by 
the “ valvular method ” of Abernethy, and by the subcutaneous 
division of tendons in “ club-foot.” Balsams and turpentine 
and various forms of spirit were the basis of many varieties 
of dressing. These different dressings were frequently cumber- 
some and difficult of application, and they did not attain the 
object aimed at, while, at the same time, they shut in the dis- 
charges and gave rise to other evils wLich prevented rapid 
and painless healing. In the beginning of the iqth century’ 
the.se complicated dressings began to lose favour, and operating 
surgeons went to the opposite extreme and applied a simple 
dressing, the main object of which wars to allow a free escape of 
discharge. Others applied no dressing at all, laying the stump 
of a limb after amputation on a piece of dry lint, avoiding 
thereby any unnecessary movement of the parts. Others, again, 
left the wound open for some hours after an operation, preventing 
in this w^ay any accumulation, and brought its edges and sur- 
faces together after all oozing of blood had ceased, and after the 
effusion, the result of injuiy^ to the tissues in the operation had to 
a great extent subsided. As a result of these measures many 
wounds healed kindly. But in other eases inflammation 
occurred, accompanied by pain and sw'clling, and the formation 
of pus. H igh fever also, due to the unhealthy state of the wound , 
w'as observed. These conditions often proved fatal, and 
.surgeons attributed them to the constitution of the patient, 
or elsc^ thought that some poison had entered the wound, and, 
passing from it into the veins, had contaminated the blood anci 
poisoned the patient. The close association between the forma- 
tion of pus in wounds and the fatal “ intoxication ” of many 
of those c'ascs encouraged the belief that the pus cells from 
the wound entered the circulation. Hence c'ame the word 
“ pyaemia.” It was also observed that a septic condition of the 
wound w^as usually associated with constitutional fever, and it was 
supposed that the septic matter passed into the blood— wLence 
the term ” septica(*rnia.” It w^as further observed that the 
crowding together of patients with op^n wounds increased the 
liability to these constitutional disasters, so eveiy^ endeavour 
was made to separate the patients and to improve ventilation. 
In building Jiospitals the pavilion and other systems, with 
windows on both sides, with cross-ventilation in the wards, 
v.’cre adopted in order to give the utmost amount of fresh air. 
llo.spital buildings were spread over as large an area as possible, 
and w’cre restricted in height, if practicable, to tw'o storeys. 
The term ” hospitalism ” w\as coined by Sir J. Y. Simpson, who 
collected statistics comparing hospital and private practice, by 
wJiich he endeavoured to show that private patients w'ere far 
less liable to such catastrophes than were those who W'cre 
treated in hospitals. 

This was the condition of affairs when Lister in t86o, from 
a study of the experimental researches of Pasteur into the 
causes of putrefaPtion, stated that the evils observed 
in open wounds were due to the admission into tliem 
of organisms which exist in the air, in water, on 
instruments, on sponges, and on the hands of the surgeon or 
the skin of the patient. Having accepted the germ theory of 
putrefaction, Lister applied himself to discover the best way 
of preventing all harmful organisms from reaching the wound 
from the moment that it was made until it wars healed. In 
the germ he had to deal with a micro.scopic plant, and he desired 
to render its growth impossible. This, he thoiigj^t, could be 
done either by destroying the plant itself before it had the 
chance of entering the wound or after it had entered, or by 
facilitating the removal of the discharges and preventing their 
accumulation in the wound, and by doing everything to prevent 
the lowering of the vitality of the wounded tissues, because 
unhealthy tissues are the most liable to attack. Several sub- 
stances were then known as possessing properties antagonistic 
to sepsis or putrefaction, and hence called “ antiseptic.” Acting 
on a suggestion of Lemaire, Lister chose for his experiments 
carbolic acid, w’hich he used at first in a crude form. He had 
many difficulties to contend with — the impurity of the substance. 
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its irritating properties and the difficulty of finding the exact 
strength in which to use it : he feared to use it too strong, lest 
it should impair the vitality of the tissues and thus prevent 
healing; and he feared to use it too weak, lest its antiseptic 
qualities should be insufficient for the object in view. As 
dressings for wounds he used various chemical substances, 
wluVh, being mixed with carbolic acid, were intended to give oil 
a certain quantity of carbolic acid in tlic form of vapour, so that 
the wound might be constantly surrounded by an antiseptic 
which would destroy any organism? approacliing it, and, at 
the same time, not interfere with its healing. At first, although 
he prevented pyaemia in a marked degree, he, to a certain 
extent, irritated the wounds and prevented rapid healing. 
He began his historic experiments in Glasgow and continued 
them on his removal to the cliair of clinical siirgei*}' in Edin- 
burgh. After many disiippointments, he gradually perfected 
his method of performing o])erations and dressing wounds, 
which was somewhat as follows. 

A patient was suffering, fur instance, from disease of the 
foot necessitating amputation at the ankle joint. The part 
to be operated on was enveloped in a towel soakeil with a 5 
solution of carbolic acid. The towel was aj^plied two hours 
before the operation, with the object of destroying the putre- 
factive organisms present in the skin. The patient was placed 
on the operating table, and brought under the inffueiiee (ff 
chloroform; the limb was then elevated to empty it of blood, 
and a tourniquet was applied round the limb below the knee. 
The instruments to be used during the operation had been 
previously purified by lying for half an hour in a flat porcelain 
dish containing carbolic acid (1 in 20). The sponges lay in a 
similar carbolic lotion. Towels soaked in the same solution were 
laid over the labh; and blankets near tlu?part to be operated 
upon. The hands of the operator, as well as those of hisas.sisl- 
ants, were throughly cleansed by washing them in carbolic 
lotion, free use being made of a nail brush for tliis purpose. 
The operation was performed und(‘r a cloud of carl^olized watery 
vapour (t in .^o) from a steam spray-producer. Tlie visible 
bleeding points were first ligated; the tourniquet was removed; 
and any vessels that had escaped notice were secured. The 
wound was stitched, a drainage-tube made of n‘d rubber being 
introduced at one corner to prevent accumulation of discharge; 
a strip of “ protective oiled silk coated with carbolized 
dextrin — was washed in carbolic lotion and applied over the 
wound. A double ply of carbolic gauze was soaked in the 
lotion laid over the protective, overlapping it freely. A dressing 
consisting of eight layers of dry gauze was placed over all, 
covering the stump and passing up tlie leg for abinit six inches. 
Over that a piece of thin mackintosh clotJi was placed, and the 
wh(jle arrangement was fixed with a gauze bandage. The 
mackintosh cloth prevented the carbolic acid from escaping 
and at the same time caused the discharge from the wound I0 
spread ihrougli the gauze. Tlie wound itself •was shielded by 
the protective from the vapour given off by the ciirbolic gauze, 
whilst the surrounding parts, being constantly exposed to its 
activity, were protected from the inlrnsion of septic contamina- 
tion. And these conditions were maintained until sound healing 
took place. Whenever the discharge reached the edge of the 
mackintosh the case required to be clres.sed, and a new supply 
of gauze was applied round the stump. Whenever the wound 
was exposed for dressing the stump was enveloped in the 
vapour of cajJ)olic acid by means of the steam spray-producer. 
At first a syringe was used to keep the surface constantly wet 
with lotion and then a hand -spray, d'hese dressings were repeated 
at intervals until the wound was healed. The drainage-tube was 
gradually shortened, and was ultimately removed altogether. 

The object Lister had in view from the beginning of his 
experiments was to place the open wound in a condition as 
regards the entrance of organisms as nearly as possible like a 
truly subcutaneous wound, such as a contusion or a simple 
fracture, in which the unlirokcn skin acted as a protection 
to the wounded ti.ssucs beneath. The introduction of this 
practice by Lister effected a complete changei in operative 


.surgery. The dark times of suppurating wounds, of foul 
discharges, of se(‘ondaiy haemorrhage, oi p)’a(*mic abscesses 
and hospital gangrene constitute wluiL is now spoken of 
surgery as the pre-Listerian era. 

As years went on, surgeons tried to simplify and improve 
the .somewhat eomjdicatcd and expensive mrasiires and dressings 
and chemists were at pains to supply carbolic acid in a pure 
form and to discover new antiseptics, th<‘ great object being 
to gel a non-irritating antiseptii- which ^>lu)uld at: the same 
time be a powerful germicide Iodoform, (»il ol eucahplus^ 
salicylic acid, boracic acid, mercuric iodide, and corrosive 
sublimate were used. 

For some years Listt^i irrigated a wound with carliolic lotion 
during the operation and at the dressings \\ lien it was exposed, 
but the introduction of tlie spray di.splaccd the irrigation method. 
All the.se dilTeivnt procedures, however, os regards botli the 
antiseptic used and the best method of its application in oily 
and watery solutions and in dressings, weic subsidiary to thu 
great p/inciplc involved — namely, tliat putt clad iuii in a wound 
is an evil which can be prevtined, and that, if it is prevented, 
local irritation, in so far as it is due to putri lactioii, is obviated 
and septicaemia and pyaemia eaiinot occur. Alongside of this 
great improvement the immense advantage of free drainage 
w'as universally acknowledged. AForeover, surgeons at once 
liegan to take grealtT ('are in securing the cleanliness of wounds^ 
and some of tliein, Lawson Tail and Banlock, for example, 
produced such excellent results by the adoyition mtTcly of 
meth(xls of strict cleanliness, and bec'ameso aggressive in their 
championship of them, that many of the older practitioners 
were bewildered and unable to decide a.s to wffiere truth began 
and w'herc it ended in the new doctrine. But though the actual 
methods, as taugliL and practised by Lister, have, with tlu 
spray-producers, passed away and given place io new, still 
tin* great light w’hich he shed in the surgical w'orld burns as 
brightly as ever it did, and all the methods which are practised 
to-day are the din^ct results of his l('aching. 

By 1885 the carbolic acid spray, which to some practitioners 
had apparently been the embodiment of the Lister ian tlicory 
and practice, w'as beginning to ])ass into desuetudej though for 
a g(K)d many y(‘ars after that time c'crtain surgecuis continued to 
employ it during operation, and during the subsequent dres.^ings 
of the w'ound. Surgeons who, having had practical experience of 
the iinhap])y courst^ which llaur operation-cases hod been apt 
to run in the pre-Listerian days, and of Ihcj N'asl iin})rovcmeiits 
which (‘usiied on tlieir adoption of the spray-.ind-gauze metlincl 
in its entirety, were, not unnaturally, reluctant to openin', 
except in a cloud of carliolic vajxmr. So, even after UstcT 
himself had given up the spray, its u.se was contiiucd by many 
of his disciples. It w'as in the course of 1.S8S that operating 
surgeons began to neglect the letter of the antiseftic tn'atinent 
and to bring themselves more under the broadening inniieiuc 
of its sj)irit. Certain adventurous and partially imccjiwinccd 
surgeons began to give up the carbolic spray gradually, by 
imparting a smaller percentage of carbolic acid :o tlui vapour, 
until at last the antis(*plic disappeared alLogctler, apparently 
w’ithout detriment to the excellence of the reuilts obtained. 
But while some surgeons were thus ceasing to ipplv the anti- 
septic spray to the wound during operation, otho's W'cre pouring 
mild carixjlic lotion, or a very w'cak solution (x corrosive sub- 
lifiiatc (an extremely potcMit germicid<*) over the freshly-cut 
surfaces. These rm*asiiiTs were in turn given in, to the advan- 
tage of the patient; for it was liardly to be expected that a 
chemical agc'nt which \vas strong enough to ((jstroy (;r rendt^r 
inert septic micro-organisms in and about a vound wxiuld fail 
to injure expijsed and living tissues. Eveiiually it became 
generally admitted that if a surgeon was goiig to operate upon 
the depths of an oj)en abdomen for an hourof more, the chilln^g 
and the chemical influences of the spray mi>it certainly lower 
the vitality of the parts exposed, as well as interfere with the 
jirompt healing of the wounded surfaces. With the spray went 
also the “ protective,’* the paraffin gauze, aid the mackintosh 
sheeting which enveloped the bulky dressing. 
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Ycari^ before this happened, in the address on surgery given 
the Cm'Iv meeting of the British Medidil Association, Sir 
(f. 'William (then Mr) Savory had somewhat severely 

Ateptic nitiei/ed the rigid exclusiveness of the members of 

Surgery. tlic spray-.tnd-gau/e school : the sum and substance 
Of th(* .uldress \sas that ever}^ careful surgeon was an anti- 
septic^ surgeon, and that the success of the Listerian surgeon 
did not depend upon tlie spray or the gauze, or the two together, 
but ii[3on cleanliness- that the surgeon's fingers and instruments 
bnd the area op(‘ratt d on must be surgically clean. Though 
i)recise expel iments show that it is impossible for the surgeon 
to lemove everv trace of septicitv from his own hands and from 
the ^kin of his patent, still with nail-brush, soap and water, 
ttnd alcohol or turpentine, with possibly the help of some mer- 
curic uermic ide, he c in, for all practiial purposes, render his 
'hands s.ife. Ricogni dug this difliculty many surgeons prefer to 
:bp< ^ at<‘ in thin rubber gloves which can, for certain, by boiling, 
‘be rendered Ireeof .dl germs; others, in addition, put on a mask, 
$terile overalls, and india-rubber shoes. But these excessive 
tefiiienic'iits do not secern to be generally acceptable, whilst the 
Jesuit^ ol piactice show that tli^y are by no means necessary. 
The carelul, the antisc‘ptic surgeon of 1885 is to-day represented 
’b> the can fill, th(‘ a’scpiic surgeon. The antiseptic surgeon 
was waging a constant wxirfarc against germs which his creed told 
'him wvTe on his hancls, m the w'ound, in the air, every W'hen* 
and these he attac'hc'd with potent chemicals wdiic'h beyond 
question often did real damage to the healthy tissues laid bare 
^durini; the opeuMtion. Tf, as wsas frequently the case, his own 
^'hand became sore and rough from contact with the antiseptics 
,jhe t'lnploved, it w'as not to be w'ondcred at if a peritoneal surface 
*^or an inc'isc'd tissue bec-ame more seriously affected. 'Fhc surgc'on 
(of to day has much less commerce with antiseptics : he operates 
with hands w^hich, for all practical purposes, may be considered 
as g(*iml(*^s; he uses instruments w'hich are ecrtaiiily germless, 
for they have just been boiled for twenty ininut(‘s in waiter (to 
'whirh a littl<‘ common soda has been added to preyent tarnish- 
j'ing of tlie steel), and he operates on tissues w'hic'h have been duly 
|[inad(‘ clean in a surgii'al sense. If he w'ere aski'd what he eon- 
l^^idiTs lh(* child essentials for securing success in his operative 
(■pr.utK'e, he w'ould probably reply, “ Soap and water and a nail- 
?l)riidi." H(* uses no antiseptics during the operations, he keeps 
/the wound dry bv genllv sw^abbing it wdth aseptic, absorbent 
fCoUcn-w'ool, and he dresses it with a pad of aseptic gauze. 
‘This Is the simple aseptic method w'hich has been gradually 
evolved from the Listerian antiseptic .sy.stcm. But though the 
pL'iduhim has swaing so far in the direction of aseptic snrgeiw', 
a \'cn larire proportion of operators still adhere to the antiseptic 
measures which had proved so highly bencfii'ial. 'J'hc judic'ious 
employment of w'cak solutions of carbolic acid, or of mercuric 
salts, .iml the application of unirritating dressings of an anti- 
septic nature cannot do any harm, and, on the other hand, they 
niav be of great service in the ease of there having been some 
fkav in the canv'ing out of what should have been an absolutely 
asej)ti(' opi^ration. 

A great eharige has taken place in connexion with the u.se 
ot soft india-nihhcr drainage-tubes. In former years most 
surgeons plai'cd one or more of these in the dependent 
tubes^^^‘ parts of the .irca of opeiation, so that the blood or 
serum oozing from the injured tissues might find 
a ready eseiipe. But to-day, except in dealing with a largi* 
abscess or other septii' cavity, many surgeons make no provision 
for drainag(‘, but, bandaging the part beneath a pad of aseptic 
wool, put on so much pressure* that any little leakage into the 
tissues is quickly absorbed. If a drainage-tube can be dispensed 
with, so much the better, for if it is not actually needed its 
presciK'c keeps up irritation and delays prompt healing. But 
imismui'h as a lube if rightly placed in a deep wound is an insur- 
ance against the occurrence of “ tension,” and as it can easily 
be withdrawn at the end of tw'entv-four hours (even if it has 
served no useful purpose), it is improbable that the practice 
of drainage of freshly made cavities will ever be entirely given 
up. If the tube is removed after twenty-four hours its presence 


can have done no harm and sometimes the large .amount of 
fluid which it has drained from the wound affords clear evidence 
that its use has saved the patient discomfort and has probably 
expedited his recovery. For septic cavities drainage-tubes are 
still u.sed, but it must be remembered that the tube cannot 
remain long in position without causing and keeping up irrita- 
tion; hence, even in septic cases, the modern surgeon discards 
the tube at the earliest possible moment. If after he has taken 
it out septic fluids ( ollci't, and the patient’s temperature rises, 
it can easily be reinserted. * But it is better to take out the tube 
too soon than to leave it in too long; this remark applies wuth 
special force to the treatment of abscess of the pleural ('uvity 
(empyema), in the treatment of which a drainage-tube has 
almost certainly to be employed. 

Poidtiees are now never used : they were apt to be foul and 
oflensive, and were certainly septic and dangerous. If moisture 
and warmth are needed for a w'ound they can be obtained by the 
use of a fold of clean lint, or by some aseptic wool which has 
been wrung out in a hot solution of boraeic or carbolic acid, and 
applied under some waterproof material, which cfTcctually pre- 
vents evaporation and chilling. There was no special virtue in 
poultices made of linseed meal or even of scraped carrot : they 
simply stor(‘d up the moisture and heat. They possessed no 
possible advantage over the modern fomentation under oil- 
silk. 

Much less is heard now^ of so-called “ bloodless oper.itions. 
The bloodlcssncss was secured by the part to be operated on — 
an arm, for instance— being raised and compressed 
Iroin the fingers to tlie shoulder by successive turns 
of an india-rubber roller bandage (Esmarch's), the 
main arteiy of the limb being then c ompressed by the application 
of an elastic cord above the highest turn of the bandage. The 
liandage being removed, the operation was fierformcd through 
bloodless tissues. Jhit when it was completed and th(‘ elastic 
cord removed from around the upper riart of the limb, a rcnc- 
tionarvflowof blood took place into every small vessel which had 
been previously sciueezed empty, .so that though the opcTation 
itself had actually been bloodless, the wound could not be I'losed 
l^eeau.se of the occiirrciu'c of unusually free haemorrhage or 
troublesome oozing. A further objection to the application 
of sueh an elastic loller-bandagc was that scjitic or tubcTc'ulous 
material might b\ chanc'e be* sf(uc‘c‘zc*d from the tissues in which 
it wa.s perhaps h.iinilessly lying, foieed into the blood- vessc'ls, 
and SC) widely disseminated through the body. Ksmarc'h's 
bandage is therefore but little used now' in operative surgery. 
Instead, each bleeding point at an opcTtition is f)romf)tly sc-c'urc d 
by a .small pair of nickcl-platc d c'lip-forc c ps, which g^ nerally have 
the effect, after being left on for a few minutes, of completely 
and permanently arresting the bleeding. These clips were 
specially iiitroduc'cd into prac tic'e by Sir Spc'nc'cr W c*]ls, and it is 
no unusual thing for a surgeon to have twtnlv or thirty pairs 
of them at hand* during an c'xtc*nsive operation. Seeing how 
convenient, not to say indispensable, they aie in such circum- 
.stances, the surgeon of to-day wonders how^ he formerly managed 
to get on at all without them. 

Biers's treatment by passive congestion is carried out by 
gently assisting the return of vencxis blood from a part of the 
body without in any w.iy ehccking llic arterial flow. In tlu‘ 
case of tuberculous discvisc of the knee-joint, for instance, an 
elastic band is gently placed round the thigh for several hours 
a day, and in disease of the wrist or elbow the gir^h is applied 
round the arm. The skin below becomes flushed, and the arterial 
blood which, as shown by the pulse, is still flowing into the 
affected part, is compelled to linger in the aflectcd ti.ssiic*s, 
giving the serum and the w'hite corpuscles time to exert their 
beneficial influence upon the disease. 

In the case of tuberculous, or septic, affections of the lymph- 
atic glands of the neck, or of other parts where the constriction 
cannot be conveniently obtained, effective congestion can be 
secured by the use of cupping glasses. And if so be that 
suppuration is taking place in the interior of an inflamed gland, 
the cupping-glasses can be applied after a small puncture has 
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horn madc^into the softened part of the gland. In this way the 
whole of the l)roken-(In\vn material can be got away without the 
necessity of making an ac'tual incision or of resorting to scraping. 
The method of inducing hyperaemia should be so conducted as 
to give the patient no pain whatever : it must not be carried 
out with excessive energy. 

By means^of the Rdntgenor X-rays (sec X-Ray Tre.vtmknt) 
the surgeon is able to procure a distinct shadow-portrait of 
deeplv-placed bones, so that he can be fissured as 
Rdatjcen presence or absence of fracture or dislocation, or 

of outgrowth of bone, or of bone-containing tumours. 
By this means also he is able to locate with absolute precision 
the situation of a foreign body in the tissues—of a coin in the 
windpipe or gullet, of a broken piece of a needle in the hand, 
of a .splinter of glass in the foot, or of a bullet deeply embedded 
in soft tissues or bone. Tliis effei't may be obtained upon a 
fluorescent screen or printed in a permanent form upon glass 
or paper. The shadow is cast b\' a lo- or T2-in. spark Irom a 
(.'rookes vacuum tube. The rays of Rontgen find their wiiv 
through dead and living tissues which are far beyond the reach 
of the rays of ordinary light, and they are thus able even to 
reveal changes in the deeply placed hip-joint which have been 
produced by tuberculous disease, in examining an injured 
iirnb it is not necessary to take off wooden splints or bandages 
except in cases where the latter have been treated with plaster 
of paris, lime-salts obstruding the rays and throwing a .shadow. 
Tiius the rays may pass through an ordinary uric acid calculus 
in the kidney or bladder; but if it contains .salts of lime, as does j 
the mulberry calculus (oxalate of lime), a definite shadow is 
cast upon the screen. The value of the X-rays is not limited j 
to the elucidation of obscure problems such as those just indi- 
cated : they are also of therapeutic value; for example, in the 
trcMtment of certain forms of .skin disease, as well as of , 
cancer. ! 

Too much, however, must not be expected from them. For ; 
the treatment of a patch of tuberculous ulc'cration (lupus), I 
or for a superficial cancerous sore (epithelioma), they may be of i 
service, but in the tn?airnciit of a deeply-sc'atcd malignant 
growth — as a cancer of the breast — they have not proved of 
value. Morccjvcr, the X-rays sometimes cause .serious burns of 
the skin; and although this happens less often now than was pre- 
\ iously the case, still the frequent application of the rays is apt 
to be followed by cutaneous w'arty growtlis which are apt in 
turn to develop into cancer. Tn many cases in which the X-rays 
are used a more prompt and efficient means of trc*atment would 
probably be by excision. One great ad\'arita.gc which operative 
treatment by the knife must always have over the treatment by 
X-rays is that the sec'ondary implication of the lymphatic 
glands can be dealt with at the .same time. And this, in many 
cases, is a matter of almost equal importanc'c to that of removal 
of the cancer itself. 

Tiie employment of radium in surgery is .s^-ill in its infancy. ! 
Doubtless radium is a vi*ry powerful agent, but even if it w'ere 
found of pec'uliar value in treatment its cost W'ould, 
fcjr the pr(?.sc*nl, put it out of the reach of most i 
practitioners. Probably it will be found useful in the treatment 
of naevus, rodent ulcers and superficial malignant growths. , 
As to what influence radium may have in the treatment of , 
deeply-seated cancers it is as yet impossible even to guess, i 
For those sad cases, however, which the practical surgeon | 
is reluctantly compelled to admit as being beyond the rcacli of | 
his operative skill, the influence of radium should be tried with ; 
determination and thoroughness. The therapeutic influence ! 
of radium may eventually be found to be great, or it may be i 
disappointing. The fact that under direct royal patronage an I 
institution has been established in London for the investigation , 
of the physical and therapeutic value of this newly di.scovered 
agent should satisfy every one that its properties will be duly 
inquired into and made known without mystery or charlatanism 
and absolutely in the interest of the people. But in the mean- 
while too much must not be expected from it as a surgical 
agent. i (E. O.D 


SURGICAL INSTRUMENTS AND APPLIANCES. Tlic p^r. 
pose of this article is to give an account of the more important 
surgical instruments that are now in general use, and to show },\ 
ivhat modifications, and from what ilis(M»veries in .science, tin 
present methods of an operation have coni<‘ to be what they an 
The good surgeon is careful to use the right sort and j)attern 
of instrument, and the chief fact about the surgery of the presmi 
day, that it is aseptic or antiseptic, is ret orded in the make (,* 
surgical instruments and in all the installation of an operating-, 
theatre. Take, for instance, a scalpi ‘1 and a saw that arc figunr. 
in Ambroise Fare’s (1510-1500) surgical writings. The sraljx 
folds into a handle like an ordinary po(‘ket-knife. which alon,- 
was enough in tho.se days to keep it from being aseptic. T),^. 
handle is most elegantly adorned wfith a little winged female 
figure, but it does not commend itself as likely to be surgical]\ 



C 

Fig. t. — X ei’dh'-hoklers. 

A, H.agc<lorn’s; B, ]SLicp]n.irs; C, Alhai iiiul for 

H.'igedorn nr ordinary lu^tidlcs. 

clean. The .saw, after the same fashion, has a richly cha>i:'d 
metal frame, and, at the end of the handle, a lion's head in 
bold relief, wnth a ring through its month to hang it up I v. 
It may be admirable art, but it would harbour all .S(.)rLS . ' 
genii.s. If one contrasts with these artistic weapons tin* 



Fig. 2. — Tenotomy Kniv’cs forged in oikj piece. 

instruments of 1850, one finds no .such adornment, and for 
general finish Savigny’s instruments would be hard to beat; but 
the wooden or ivory handles, cut with finely scored lines like ihr 
(Toss-hatching of an engraving, are not more likely to be ascpti< 
than the handles of Fare’s instruments. At the pre.sent linn, 
iastead of such handles as these, with blades riveted into them, 
scalpels are forged out of one piece of steel, their handles ar 
nickel-plated and perfectly smooth, that they may afford no 
crevices, and may be boiled and immersed in carbolic lotion 
without tarnishing or rusting; the scalpel has Ix'comc just a 
single, smooth, plain piece; of metal, having this one purpose 
that it shall make an asejitic. w'oftiid. In the same way the .sa^v 
is made in one piece, if this be possible; anyhow, it must he, so 
far as po.ssiblc, a simple, smooth, unrusting metal instrument, 
that can be boiled and laid in lotion; it is a foreign body that 
niu.st be introduced into tissues susceptible of infection, and it 
must not carry infection with it. 

Or we may take, at different periods of surgery, the various 
kinds of ligature for the arrest of bleeding from a divided blood' 
vessel. In Fare’s time (he was the first to use the ligature in 
amputation, but the existence of some sort of ligature is as 
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Md Galen) the lig iturc \\ Xb x double thread, hon fil qm soil 
^ doiihle and he eniploxtd x forceps to draw forward the cut 
i^d ol th( Mssd to I e hgxlxiied I rom the time of Ambroise 
part lo tin tune of I ( nl I istci no great improvement tv is madt 
In the midale of list (entur\ it was no umommon thing 
ft)i tin hoiisi surgeon at in opirxtion to hang a leash of w i\cd 
thn ids, silk or flax, thiough button-h( le, that they might 



K 3 — \mpnt'iting S ues 

be IuikK dinin^ the operation Then came Lord Listers 
5 Vor^ ( n the ibsoib xblo ligxtuu , nxd out of this and inu< h other 
^ v{H I inient d woik his come the piesent use of the ligatuic 111 
jits utmost perlection— a threid that cm be tied, rut short 
^ 4 nd left m the depth of the wound, with absolute ccrtiintx 
thit the wound max at onee be dosed from end to end and 
Hotliini, mure willc\er be heaidof the ligitures lift buried in the 
tissues The choiee of materials for the ligxture is wide Some 
^^urgn n pref r catgut, \ xriousU prepired , others prefer silk 
^or ( c 1 tain purposes, is toi the obliter ition ot a \ essel not di\ idecl 
i^ut lied in Its eouise fur tlu cure of aneinism, use is mxde of 
|Jkang iroo tendon, 01 some other animal sulistmce But what 
IS (hocri is m de aseptic bv boiling, and is guaidcd 
*]Vigil nb fioni ( out II xin ition oix its way from the sterili/ci 
hinto th bode ofthepiticnt Flu old ligxtures were i common 
|cau ( of sippuritioix Ihereforc tin wound w is nut dosed 
^^oiv its whole length, but the liguuics were left long hinginj 
iout ot mi end of thi wound, irid from d ly to da> were gentl) 
^Jpilkd until the} e ime iw u reitiml> th(> served thus to 
adixin the wound, but they were themselves a chief cause c f the 
Isi ppuration thxt reipiircd driinxge 

S sutures, like ligxtines, were x ( oniinoii exuse of suppuration 
fin or iiouiul th^ edges of tlu wound Therefore, in the hopi 
[ef a\ iidiiig this tioublc, tluv were made of silver wire, which 
' V IS nu onv enieixt to handle, and g iv e p nn at the time of remov al 
C)i tlu sutiues At the piesent lime tiny an of silkv\oimgul \ 
( itgul, silk or hoisehxir, they are rn ide aseptic b> bcjiling, and 
c n be left my number of da>s without exiising suppuration 
and ( m the 1 be remov ed without p iin 

-Next m ly (OTie the eoiisiek ration of suigual dressings Jn 
tiK* dx)s when mflxrnmition and suppuiatioii were almost 
m itabk , tlu dressings wen iisu ilb something very simple 
til could be c isily and ficqueixtlv dixngtd — ointment 01 wet 

compresses, to begin with, and poultu cs v\hen suppuiation w is 
established It is reported of me greit Sir William Fcigussun 
thxl he on<e told his students, ‘ You may s i> what )ou like 
g lUlemeix but alter all, thin s no better dressing thxn cold 
w It Ihis is not the place to try to tell the long historv 
ef the quest after a perfect surgical eliessing, and the advance 
tint wxs begun when Lord 1 isicr invented his carbolic paste 
Fhc work was done slowl) in the intern ition il unity of science | 
during many years The perfect antiseptic dressing must fulfil 
many rcc|uir(ments it must be ibsorbent, yet not let its 
meelieamcnt be too quieklv soaked out of it, and it must be 
antiseptic, yet not virulent or poisonous Of the many gauzes 


I now xvailablc, that which is (hiefl\ nse^d is one impregnated 
with a double cyanide of zim and mireury Its pleasant 
amethystine tint ha^ no healing virtue, but is used to distinguish 
It from othci gxuzes c xrboli/ecl gxuze, tinted straw colour, 
iodoform gauze tinted vcilow sublirnxte bku chinosol, grccn 
The erxinosol gauze is tspcciallv used m ophthdmie surger} , 
for general surgery tlu cvanide gauze is chicll) employed 
The various preparitions of xbsorberit wool (it wool thit 
has been freed of its grcxbc^so thit it rcxdily t ikes up moisture) 
arc used not onlv for outside dressings, but also as sponges 
at the time of operation ind hue to a great extent doneawav 
with the use of rial sponges Flu giuzes m most eases aie used 
not dry, but just wri ng out of carbolic lotion, that their anti 
septic influence may act at om e 

Ihc. whok subjtcl <>f sur^u il instiinn ills iiu.} l)c consilticcl 111 
mort VNays thin rn It m i\ bt w 11 1 r tlu sikt dI k iiinR luc 
groun 1 to t ikf 1 1 L suiri ol the n ir eonimoii instiui iciits ol gi niral 



Fj ( Vrti u i u 1 1 s 
\ Ft in s T lu 1 \\ 1 11 s 

surgery in’ then to n t( tlu woiking out in llu rj m Uinns «>£ 
sur^irv ol llu thin. c it }niui]l( tlu ui (1 'imcsthctics 
lliL ns (I intisLptiL I isLpti nuthils in I the sm u. il lists of 
ckctiicity 



Fig 5 — Kt trie tors 


Of the cssciitiil instiuiiicnls thit in common to all o])tiati ms 
vve may well believe that they have now become, by graduxl dcvcJ ip 
ment i»eiffct lake for instance tlu ordinary surgical needle 
In the oldci forms the cyt w is si t shiptd, not easily thnadid, and 
the needle w u oltcn mule >1 i trungulir outhm like * miniature 
bayonet \t tlu piesent tune the needles used in general surgery 
are mostly HageVIoin s which have 1 lull sized louiicl eye < 'sy for 
tlireatling au 11 it f th( ir whole length and h ive a fine i iitting edge 
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on one side, near the point. Thus they enter the skin very easily, 
like a miniature knife, and the minute wound they make is not a 
hole, but a tiny slit that is at once ilrawn together and, as it were, 
obliterated by the tying of the suture. Or, for another simple 
instrument in universal use, take th<' catch-forceps that is used for 
taking hold of a bleeding j)oint till it is ligatured. 'I'liis forceps is as 
old as the time of Pare, l,>ut he made use of a vt'iy heavy and clumsy 
pattern. Up to the last few years the artery- force]:)S was made with 
broad, eurv(‘d, fenestrated bladt'S, with the catcli set close to the 
blad« s. At the pn'sent time the forceps in general use, named after 
Dr Pean in Franci; ami after Sir Spencer Wells in Knglaml, is made 
with very narrow grooved blath's, and the cat( h is placed not near 
the blafles, but near the handles : thus it takes a surer hold, and can 
bo set free when the ligature is tii*d by a moment's extra pressure on 
the handle's. 

Among other instruments in universal use are divers forms of 
v('tractors, for holding gently the e'elges of a wound : the larger 
I)atterns are mad(' with broad, slightly concave, highl5’-polished 
surfaces, that they may, so far as possible, reflect light into the 
wound. Among touruiejuets, the old ami elaborate Petit's tourni- 
quet, which w'as a band carrying a pad screwed down over the main 
artery of the limb, has given place to the elastic tourniquet witli 
Esmarch's bandage. For i'xainj)le, in an amputation, or in an 
operation on a joint or on a \ essel or a nerve in a limb, the limb is 




Fro. 0. '-Tourniquet (Esmarch's). 

raisc'd. and tht! Esmarch’s t'lastic bandage is applied from below 
upward till it has reached a point well alx)ve the site of the 0])er.i- 
tion; then an clastic tournuiuel is wound round the limb at this 
point. th»' bandage is removed, and the limb is thus kept almost 
bloodless during the operation. 


Fig. 7. — Tdthotrite (Bigelow’’s). 

It is not j)ossiblc tt) d(!scribe lu're tin* many forms of other ordinary 
instnim(*nts of genc'ral surgery — pr<jlM's, directors, scissors, forceps, 
and many more — nor those that are. usetl in operations on the bom's. 
Nor again can the numerous instruments used in special departments 
of surgery be discussed in detail. But, with regard to the special 




Fig. 8. — Tonsillotome (Mathum's). 

surgery of the eye, and of the throat and ear, it^is to b<^ noted that 
the chief advance in trt^alment arose; from the invention of the 
jiresent instruim.'nts ot diagnosis, ami that these are of compara- 
tively recent date. The ophthalmoscope was the work of Helmholtz. 
I'hc laryngoscope was inveiiletl by Manuel Garcia iu the middle ol the 



Fig. 9. — Ophthalmoscope (Landolt's). 

19th century; and the u.sc of a frontal mirror^ for focusing a strong 
light on the membrana tympani, in the examination of the car, 
was in use soimnvdiat earlier. Before ,thc ophthalmoscope it was 
impossible to study the internal diseases of the eye; ; before the 
laryngoscope the diseases of the larynx were invisible, and were 
mainly a matter of guess-work, and ol vague and often futile treat- 


ment. Before the use of the frontal mirror the diseases of the ear 
were hardly studied, in that sense in which they arc stiiditnl now. 
The wonderful advance of the sp(*cial departments of surgery was, 
of conr.se, the result of many forces, but one of the chit;f of these 



Fig. 10. — Laryngoscope (Lennox Browne’s), 
forces was the invention of proper instruments of diagnosis. The 
textbooks that were written immediately before those instruments 
bi'came available were not far in advance of Ambroise Pare, so far 
as these spi-cial departments an; concerniid. 

It may be well next to considi'r in what wnys thi; conduct of an 
oper.'ition is influt'ncerl by those two great discoN’eries of anaesthetics, 
and tin* more gradual ch'velopmcnt of the ])rinci])les of antiscjitic ami 
aseptic surgery; with special r(;f(;r(;nce to th(‘ us(‘ of the instruments 
of surgery. The jubilee year of anaesthesia was 189!): tlu' first use 
ot nitrons oxidi' was on the iith of December 184.^ * oj)era- 

tion under t;ther was on the 30th of Septeml)er 184b; the first use 
of chloroform was on the 4th of November 1847. The choice of the 
anaesthetic, or of some combination »>f anaesthetics, that is best 
suited to each ))articular case, is a matter of caridul consideration; 
but, on the whole, tin; ti'iidency in England is to keep to the via 
media between the more general use of chloroform in Scotland ami 
th<' more general use of ether in the United State's. Of the methods 
of adininistering chloroiorm there is no need to say much ; by some 



Fig. II. — Inhaler (Junker's). 


anaesthetists no instrument is used save a fold of lint or some such 
Stull, or a piece of flannel made into a sort of cone or mask. Use is 
generally made of a modification of “ Junker’s inhaler,” whereby 
the vapour of chloroform is administered by means of a hand-ball. 
For the administration of ether some form of Clover's inhaler is 
generally used, whereby the; (;ther in a small metal chambt'v passi's 
as vapour into an indiarubber bag, and there is combined with the 
patient's breath in pro- 
portions determined by 
the anaesthetist tlirough- 
out the o])eration. The 
metal chain biT is so de- 
signed that by turning 
it the exact proportion 
of ether to air is fixed 
in accordance with the 
requirements of the case. 

Of late years, by the use 
of an iron cylinder of 
nitrous oxide, conm'cted 
by a tube with a Clovt'r's 
inhaler, it is possible to 
begin with nitrous oxitlc, 
and to go on, without 
interruption, with ether. 

More recently an admir- 
able method has been 
devised of administering 
nitrous oxide with the 
admixture of air or of 
oxygen in such a way 
that the anaesthesia pro- 
duced by the gas may be maintained for time enough to allow of 
an operation of some length. 



Fig. 12. — Ga.s and Ether Apparatus 
(Hewitt's). 
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FrG. 1.^. — Instrument Sterilizer. 


The series of discoveries which, in its application to surgery, has 
brou'^ht about the present antiseptic and aseptic methods of opera- 
tion ^is conccrncKl both witli the shaix; or use of the instruments of 
’ surgt'ry and with their prepara- 

tion for use. The mere steriliza- 
tion, by boiling or by steaming, 
of all instruments and dressings, 
is (mough to ensure their freedtim 
from the ordinary micro-organ- 
isms of suppuration; but the 
surgeon cannot boil or steam 
either himself or his patient. 
The preparation, therefore, of the 
surgt'on s hands, and of the skin 
oviir the area of operation, is 
made not only by scrubbing with 
soap and hot water, but by 
careful use of antis(‘ptic lotions. 
Again, ligatures and sutures, 
which must be kept in stock 
Tcady for use, are kept, after 
carcitul sterilization, in antiseptic 
lotion, or are again sterilized 
immediately before an operation. 
Again, all towels used at an 
operation must be prepared, 
either by sterilization or by im- 
mersion in antiseptic lotion, 
riie stcrili/.ition of all instruments and dressings is a simple 
nritter: the usual sterilizer is a vesstd like a fish-kettle, witli a per- 
lorated metal tray in it, so tliat the instruments can lx; immersed 
in btaliiig water, and can be lifted on the tray and traiislerretl 
straigiit Iroin the st(‘riU/.er into vessels containing sti rilized water or 
anbse})tic lotion. For the sterilization of dressings an upper 
vesse l is lifted to the sterilizer, so that the steam may permoato tlie 
(Iri'ssiiigs pla(X‘d in it. In hospital practice it is used also to sterilize 
all U)wels, a])r()ns and the like in a largo cylindrical vessel. Steriliza- 
tion by lK)iliiig or steaming, together with the use of antiseptic 
lotions, or of water that has been boiled, for all such things as cannot 
be boiled or st(;ame<l, is the essential principle of the surgery of the 
])U'Sent day; and practically the antiseptic method and the aseptic 
liietliod have become one, varying a little this way or that according 
to the nature and circumstances of the case. 

lle'^ide anaesthetics and antiseptics, there is a third series of 
discovin'ies that has profoundly influenced surgery — the use of the 
lorc(‘s of electricity. The uses of electricity are fivefold. 

I. The Gedvano-Cauteyy , — The original form of the cautery, the 
Jt-y nydcut of Fare's for the. arrest of haemorrhage after amputa- 
tion, was a terrible attair. Hapi:)ily for mankind, his invention f»f 
I he ligature put an end to this use of the cautery, but it was still 
userl in a small number of other cases. Subsequently Claude 
Andre JWpielin(b. 1830) invented a very ingenious form of cautery, 
a seri(\s of rnoLil blades or points of different shapes and sizes, that 
could be fitted to a handle; these points were hollow inside, and were 
Idled with fine platinum gauze, and, by means of a bottle and iiainl- 
bdlows, they could be k(?pt heated with benzene-vapour. Thus, 
u Ill’ll tliey had once been raised to a glowing heat by holding them 




better method for t?ic use of a fine drill or burr, for example, than 
the “dental engine," where the power is generated by a pedal 
turning a wheel, and it will probably come into wide use both lor 
dental surgery and for those operations of general surgery that 
require very grailual and delicate removal of small circumscribed 
areas of bone, especially of the cranial bones. 

4. The X-Kays. — This, the most unexpected and, as it were, the 
most scnsaticmal tliscovery that has been besto\ve<l on physicians 
ancl surgeons since the discovery of anaesthelies, is now used over 
a very wide and varied field of ))ractice. Its value does not stop at 
the detection and localization of foreign bodies; indee<l, this is l^ut 
a smrdl part of its work. It is used constantly for cases of actual or 
suspected fracture or dislocation; for cases of congenital or acquired 


Galvano-cantery Set. 

ever a spirit-lamp, they could krpt at any desired heat. This 
instrument is still in use for a f(;w cases where very rapid and exten- 
•si^•e cauterization is necessary. But for all finer use of actual heat 
thi’ galvano-cautery alone is used — a series of very minute points of 
])Iatiiiurn, with a suitable trigger-handle, connected with a battery or 
means ol a conv'ertcr) with the ordinary house supply of elcctri- 
Til this way it is possible to apply a glowing point with a 
fineness and accuracy of adjustment that were wholly impossible with 
■paqiK’liids cautery. 

-J. lilcctyolysis . — This method is of great value, in suitable cases, 

for the arrest or obliteration 
- ;~v - -- _■ small growths. The 

passage of the electric i;i«ir- 
rent between needles intro- 
duced into or under the 
skin brings about a gradual 
shrinking or cicatrization 
of the tissues subjected to 
it, without the jiroductioii 
of any unsightly scar. 

15.— Klectrolysis Needle-holders. 3 - TlectrO’ Motor Power . — 

. During recent years the use 

<u a small clectro-motor machine has come into the practice of 
surgery for certain operations on the bonc.s; especial^ for the 
operation for disease involving the mastoid bone, it i.s, of course, a 




Fig. 16. — Cystoscop (Nitze's). 

deformity; for cases involving difficulties of diagnosis between a 
swelling of the bone due to intlammatinii and a swelling due to a 
tumour; and for obscure cases of .siiinal disease, hip disease and the 
like. Moreover, it has been found j)ossible, by Dr Hugh Walsham 
and others, to obtain pictiirf‘s of the thoracic organs tliat are a very 
valuable guide in many obscure cases of disea.se of the lungs or of the 
pleur.i, and in many cases 
of llioracic aneurism or 
of infra- llioracic tumour. 

JCvery year the number 
and tlie range of the castes 
wlu're the X-rays are 
helpful for diagnosis and 
for treatment become 
greater; and it is impos- 
.siblc to say at what point 
the surgical value of this 
discovery will find its 
limits. Beyond thesii 
uses, it is probable that 
tlie X-rays will maintain 
and extend the impor- 
tance that they already 
have in the direct tri'at- 
ment of certain cases of 
disease of the skin (see — Urethroscope (Fenwick's), al.so 

X-Ray Treatmknt). used for ear, nose, throat, Ac. 

5. The Electric Light . — 

Beside the general superiority of this light to other lights for the 
routine work of surgery, tlicre are several special uses for it. Of 
these, the most important is 
the cysto.woLCy a long narrow 
tube, shaped and curved 
.somewhat like a catheter, 
and having .at its end a vt?ry 
minute glow lamp and re- 
flector, and a small window. 

Its other end is fitted with 
a lens, and is connected by 
a switch with the main cur- 
rent. With this instrument, 
in skilled hands, it is possible 
to inspect the interior of the 
bladder, and in many casi s 
to make an exact tliagnosis 
under circumstances where 
otherwise it would be im- 
possible. Another instance 
of the value of tlie elicdric 
lamp in diagnosis is givc'n by 
the trans-illumination of the 
facial bones in cases of sus- 
]iected disease of the central 
cavity of the superior max- 
illary bone. A small glow- 
i lamp is held in the closed 
I mouth, in a darkened room, 
and by a comparison of the 
shadows on the two sides of 
the face, thus trans-illumin- 
ated, an exact diagno.sis can 
often be obtained as to the 

presence or absence of pus in o t.- n r 

this central cavity. Again, I'ln.sen-Rcyn Lamp, 

a small glow-lamp, duly sterilized, is often of great value in deep 
operations on the abdominal cavity. 

The bactericidal properties of light have long been demonstrated 
by Bic and others. Professor Niels Finsen of Copenhagen first used 
the ultra-violet rays of solar light in the treatment of skin dii^jascs, 





1 3 6 SURIC ATB^SURPLICE 


notably of lupus. later invented the lamp which bears his 
name. 'I'hc original Finsen lamp comprised a voltaic arc of 6o to 
So amperes roun<l which lour tubes collected the light by quartz 
lenses, the light being cooled by passing through water and the tubes 
being surrouiuletl by a water-jacket. The usual exposure was one 
hour. In the Finsen- Key n modilication now useil, a .single collect- 
ing tube fitted on an adjustable stand is placed in front of a 
.scissors arc lamp consuming 20 amperes. The rays are cooled and 
water-jacketed as in the original- A suitable quartz compressor 
with a chamber containing circulating water is pres.sed upon the 
skin ol tile part to be treated and b'^ld at right angles to the 
impinging rays. The time of exposure is now reduced to forty-fivt? 
niinub'S. 

Radium when usetl in surgtTv is applied by means of applicators, 
either having the fixed .salts on square or oblong metallic plates or 
cloths or by applicators having free radium in seaksl metal tubes. 
These tubes art; sometimes buried in the tissues. Sometimes a 
method of " screening " is adopted in order to modify the intensity 
ol the radiation. This is done by enveloping the tubes containing 



Fig. 19. — Radium Applicator.s. 


the radium in cases of silver, lead or nickel of various thicknesses. 
Ill this, known as the mcthotl of l.)r J.>ominici, llu‘ a and ^ rays 
nre intercepted by the metal screens and the highly ponetraii\ e rays 
c»nly api'lied to the morbid tissues. 

The illustrations in this article are by permission of Me.ssrs Allen 
A Hanbury, London, and that of the radium-applicators by 
permi.s.sion of Messrs Siemens Brothers, London. 

SURICATE, or MEERKAT(KS'«A'fVc'/rt tctradadyla), a small South 
African mammal of the civet family, ranging from Cape Colony 
to Algoa Bay. The head and body are about 14 in. long, and 
the tail half as much; the fur is long and soft, light grizzled grey 
in colour, and banded with black on the lower part of the back. 
Meerkats arc sociable animals, liA'ing in holes in the nx'ks on 
the mountains, and burrowing in the sandy soil of the plains. 
They form amusing pet.s, and in a wild state, writes Mrs A. Marlin, 
they feed c'hicfly on “ succulent bulbs, which they scratch 
up with the long, cairved, black claws on their forc-fcct. They 
are de\'oted sun-worshippers and in the early morning, before 
it is daylight, they emerge from their burrows and wait in row's 
till their divinit}" appears, w^hen they bask joyfully in hi.s beams.” 

SURINAM TOAD {Pi pa Qwericana)^ an aglo.s.sal taille.ss 
Batrachian, rendered famous by its mode of reproduction, 
first observed in 1710 by the Dutch anatomist h\ Rui.schi It 
inhabits South America cast of the Andes and north of the 
Amazons, and is thoroughly aquatic. In its extremely flattened 
head it is paralleled by two otlier vertebra^tes only, which, 
curiously, inhabit the same parts of South America, viz. the 
Silurid fish Aspred o batrachiis and theChelonian Chilys matamata ; 
the end of the snout and the angles of the jaw's bear several 
lappets, the fingers terminate in a star-shaped appendage, 
the toes are very broadly webbed, and the eyes are minute and 
without lids. 

The eggs are carried on the back by the mother, and the skin 
thickens and grows round the eggs until each is enclosed in a 
dermal cell, which is finally covere d by a horny lid, believed to 
hi* formed hf a secretion of the skin or else to represent the 
remains of the gelatinous capsule w'hich at fir.st surrounded 
the eggs. These, which may number about one hundred and 
measure five to seven millimetres in diameter, develop entirely 
within these pouches, and the young hop out in the perfect 
condition, without a vestige of a tail. Pairing takes place in 
t’a water, the male clasping the female round the waist. The 
way in which the eggs reach the back of the female has been 
ol)served in specimeas kept in the London Zoological Gardens. 
During oviposition the cloaca projects from the vent as a bladder- 
like pouch, which is inverted forwards, between the back of the 
fimale and the breast of the male, and by means of this ovi- 


po.sitor the eggs arc evenly distributed over the whole back. 
How the eggs arc fertilized has not been ascertained. 

Authoritiks. — (r. Grbnberg and A. von Klinckowstrom. “ Zur 
Anatomic dtT Pipa amcncana’" Zool. Jahrb. Anat. vii. (>og; A. D. 
iiartletl, “ Note on the Breeding of the Surinam Water Toad.” 
Prof . Zool. Soc. (iSqO), p. 595. 

SURMA, or Barak, a river of Assam, India. It is one of thi* 
two chief rivers of the province, watering the .southern valley as 
1 the Brahmaputra waters the northern and larger valley. It 
I rises in the Barail range to the north of Manipur, its sources 
I being among the southern spurs of Japvo. Thence its course 
I is south with a slight w esterly bearing, through the Manipur hill. 

; to British territory. The name of Barak is given to the upper 
I part of the river, in Manipur and Cachar. A short distance 
’ lielow' Badarpur in Cachar it divides into two branches. One 
of these, which passes Sylhet, is called Surma. The other is 
called Kusiara till it subdivides into (fz) a branch called Bihian.i 
or Kalni, w'hich joins the Surma near Ajmiriganj, and {b) a 
branch w'hich resumes the name of Barak and joins the Surma 
near Ilabiganj. At Bbairab Bazar in Myrnensingh the Surma 
unites with the old Brahmaputra and becomes kiicAvn as the 
Meghna. The river is navigable by steamers as far as Sih har 
in the rains. Total length about 560 m. 

I The Surma Valley and Hill Districts Division is a 
i division of the province of Kastern Bengal and Assam. It 
I includes the five districts of Sylhet Cachar, I.iishai hills, Naga 
bills, and Kluisi and Jaintia hills, with a total area of 25,481 
.S(j. m. and a population in 1901 of 3,08.1,527. 

SURPLICE (Late Lat. super peiliceuDi ; Fr. super, over, and 
pelUSy fur; Span. sobrepeLlice Fr. surplis ; in Ital. cotta and 
Ger. Chorrocky choir coat), a liturgical vestment of the Christian 
Church. It is a tunic of white linen or cotton material, 
with wide or moderately w'ide sleeves, reaching according 
to the Roman use -bar(‘ly to the hips and elscw'herc in the 
churches of the Roman communion to the knee. It is usually 
decorated with lace, but in modern times -in Germany at least 
— also with embroidered bordures. The surplice originalh 
reached to the feet, but as early as the X3th century it began to 
be shortened, though as late as the T5th century it still fell to 
the middh* of the shin, and it w'as not till the 17th and i8th 
centuries that it was considerably shortened. ^lore drastic w'ere 
other modifications which it iinclerw'cnt in course of time in 
several localities, which led to the appearance of various sub- 
sidiary forms alongside of the original tvfje. Such were the 
sleeveless surplice, which was provided at the sides with holes to 
put the arms through; the surplice w'ith slit-up arms or lappels 
(so-called “ wings ”) inste;id of sleeves; the surpli('(' of which not 
only the sleeves but the body of the garment iiseJf w'cre slit 
up the sides, precisely like the rnodcTn dalmatic; and, finally, 
a sort of surplice in the form of a bell-shaped mantle, with a 
Iiule for the hcatl, whi('h necessitated the arms being stuck 
out under the hem. The first two of the^c forms were very 
early developed; and, in spile of their prohibition by synods 
here and there (c.g. that of Liege in 1287), they survive in various 
pku'es to the present day. The latter two only appeared after 
the close of the middle ages : the first of them in South Germany, 
the .second more especially in Venctia, where its use is attested 
by numerous pictorial records. As a rule, however, these 
subsidiary forms of surplice were? worn mostly by the lower 
clergy. They were the result partly of the influ (Mice of th(‘ 
secular fashions, but more particularly of considerations of 
convenience. i 

The sur|)lice belongs to the vestes sacrae, though it requires 
no benediction. It is proper to all clerics, even to those who hav(; 
only received the tonsure, the bishop himself vesting wdth it 
those who have been newly tonsured by him. Its use in divine 
service is very varied. It is worn in choir at the solemn offices; 
it is the official sacral dress of the lower clergy in their liturgical 
functions; it is w'orn by the priest when administering the sacra- 
ments, undertaking benedictions, and the like; the use of th" 
alb being nowadays almost exclusively confined to the mass 
and functions connected with this. In general it may be said 




that this was, in all main particulars, the custom so early as the 
14th century. 

The older history of the surplice is obscured by lack of exact 
information. Its name is derived, as Durandus and Gerland 
also nftirni, from the fact that it was formerly put on over the fur 
oarments which used to be worn in church and at divine service 
as a protection against the cold. It has been maintained that 
the surplice was known in the 5th century, the evidence beinjr 
the garments worn by the two cleric's in attendance on Bishop 
Maximian represented in the mosaics of S. Vitale at Ravenna; 
in this case, however, the dalmatic has been confused with the 
surplice. In all probability the surplice is no more than an 
expansion of the ordinary liturgical alb, due to the necessity 
for wearing it over thick furs. It is first mtmtioned in the nth 
century, in a canon of the synod of Coyaca in Spain (1050) and 
in an ordinance of King Edward the ( onfessor. In Rome it wa.s 
known at least as early as the 12th century. It probably origi- 
nal c'd outside Rome, and was imported (hence into the Roman 
use. Originally only a choir vestment and peculiar to lower 
clergy, it gradually — certainly no later than the 13th century 
— replaced the alb as the vestment proper to the administering 
of the sacraments and other sacerdotal functions. 

In the Oriental rites there is no surplice, nor any analogous 
vestment. Of the non-Roman Chur('hes in the West the sur- 
plice has continued iii regular use only in the Lutheran churches 
of Denmark, Norway and Sweden, and in the Church of England 
(see below). (J. Bra.) 

Church of England . — The surplice was prescribed by the 
s('(’ond Prayer Book of Edward VI., as, with the tippet or the 
academical hood, the sole vestment of the minister of the 
church at “ all times of their ministration,’^ the rochet being 
practically regarded as the episcopal surplice. Its use was 
furiously assailed by the extremer Reformers but, in spite of 
their efforts, was retained by Elizabeth’s Act of Uniformity, 
aiid enforced by the advertisements and injunctions issued 
uiificr her authority, which ordered the “massing vestments” 
— chvasLibles, albs, stoles and the like - to be destroyed. It has 
since remained, with the exception of the cope {q,v.), the sole 
^TstIllenl authorized by law for the ministers, other than 
bishops, of the CJiurch of England (for the question of the vest- 
ment prescribed by the “ Ornainents Rubric ” see Vestments). 
Us use has never been confined to clerks in holy orders, and it 
has been worn sinc(^ the Reformation by all the “ ministers ” 
(including vicars-clioral and ('horisters) of aithedral and colic- 


churches the surplices are frank imitations of Vhe Roman 
cotla, (W. A. 1’.) 

SURRENDER, in law, a mode of alienation of real estate. 
It is defined by Lord Coke to be “ the yielding up of an estate for 
life or years to him that hath an immediate estate in reversion 
or remainder ” (Coke upon Littleton, 337 b). It is the converse 
of reJea-sc, which is a conveyance by the reversioner or remainder- 
man to the tenant of the particular estate. A surrender is 
the usual means of effecting the alienation of copyholds. The 
surrender is made to the lord, who grants admittance to the 
purehas(T, an entry of the surrciidcr and admittance being 
made upon the court rolls. Formerly a devise of copyholds 
could only ha\'e been made by surrender to the use of tlic 
testator’s will followT*d by admittance of the devisee. The 
Wills Act of 1837 allows the devi.scc of copyholds without 
.surrender, though admittance of the devisee is still necessary. 
A surrender must, since the Real Property Act 1845, be by deed, 
except in the case of copyholds and of surrender by operation 
of law. Surrender of the lattcT kind generally takes place by 
merger, that is, the combination of the grtiater and less estate 
by descent or other means without the act of the party (see 
Remainder). In Scots law surrender in the case of a lease 
is represented by renunciation. The nearest approach to 
surrender of a copyhold is resignation in remanentiam (to the 
lord) or resignation in favurem (to a purchaser). These modes of 
conveyance w'erc practically superseded by the simpler forms 
introduced by the Conveyancing Act 1874. 

SURRENTUM (mod. Sorrento ^ </.^^.), an ancient town of 
Campania, Italy, situated on the N. side of the promontory 
which forms the S.E. extremity of the Bay of Naples. The 
legends indicate a close connexion between Lipara and Surrentum, 
as though the latter had been a colony of the former; and cvi'u 
through the Imperial period Surrentum n'maincd largely Greek. 
Before the Roman supremacy it was one of the towns subject to 
Nuccria, and shared its fortunes up to the Social War; it seems 
to have joined in the revolt of 90 n.c. like Stabiae; and was 
reduced to obedience in the following year, when it seems to have 
received a colony. Its prosperity dates from the Imperial period, 
when Capreae w as a favourite residence of Augustus and Tiberius. 
Numerous sepulchral inscriptions of Imperial slaves and freedmen 
have been found at Surrentum. An inscription shows that Titus 
in the year after the earthquake of a.d. 79 restored the horologium 
of the town and its architet tural decoration. A similar restora- 
tion of an unknow'ii building in Naples in the same year is 


giate ( luirches, as well as by the fellows and scholars of colleges 
in chapel. The distinctive mark of the clergy (at least of the 
mure (lignified) has been the tippet or scarf above mentioned, a 
broad band of black silk w^orri stole- wise, but not to be confused 
with the stole, since it has no liturgical signifioince and was 
originally no more than part of the clerical outdoor dress (see 
Si'olk). The surplice was formerly only worn by the clcrg\' 
whe n conducting the service, being exchanged during the sermon 
tor ilic “ black gown,” i.e. either a Geneva gown or the gown 
ol an academical degree. This custom has, however, as a result 
of the High Church movement, fallen almost completely obsolete. 
The “ black gowm,” considered wrongly as the ensign of 
Dow Cliurch views, survives in comparatively few of even 
"evangelical” churches; it is still, how'ever, the custom for 
preachers of university sermons to wear the gown of their 
de ;rec. 

The traditional form of the surplice in the Church of England 
IS that whi(di survived from pre-Reformation times, viz. a wide- 
sh eved, very full, plain, white finen tunic, pleated from the yoke, 
and reaching almost, or quite, to the feet. Towards the end 
of the 17th century, when large wigs came into fashion, it came 
for convenience to be constructed gown-wise, open down the 
front and buttoned at the neck, a fashion which .still partially 
survives, notably at the universities. In general, however, the 
tendency has been, under continental influence, to curtail its 
proportions. The ample vestment with beautiful falling folds 
has thus in many churches given place to a scanty, iinpleated 
garment scarce reaching to the knee. In the more “ extreme ” 


I recorded in an inscription from the last-named town (( f. A. 
Sogliano in Noiizie denli Scavi^ 1961, p. 363). The most important 
temples of Surrentum were those of Athena and of tlie Sirctns 
, (the latter the only one in the Greek w'orld in historic times); 
I the former gave its name to the promontory. In antiquity 
Surrentum was famous for its w ine (oranges and lemons wdiich an; 
now so much cultivated there not having been introduced into 
Italy in antiquity), its fish, and its red Campanian vases; the 
discovery of coins of Massilia, Gaul and the Balearic Islands here 
indiaites the extensive trade which it carried on. The position 
of Surrentum w'as very secure, it being protected by deep gorges, 
except for a distance of 300 yds. on the south-west where it was 
defended by walls, the line of which is necessarily followed 
I by those of the modern towTi. The arrangement of the modern 
I streets preserves that of the ancient town, and the disposition 
of the walled paths which divide the plain to the east .seems to 
date in like manner from Roman limes. No ruins^ire now' pre- 
served in the towui itself, but there are many remains in the villa 
quarter to the east of the town on the road to Stabiae, of which 
traces still exist, running much higher than the modern road, 
across the mountain; the site of one of the largest (po.s.sibly 
belonging to the Imperial house) is now ccupied by the Hotel 
Victoria, under the terrace of which a small theatre was found 
in 1855; an ancient rock-cut tunnel descends hence to the shore. 
Remains of other villas may be seen, but the most important 
ruin is the reservoir of the (subterranean) aqueducts just outside 
the town on the cast, which had no less than twenty-seven 
j chambers each about 90 ft. by 20 ft. Greek and Oscan tombs 
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have also bben found. Another suburb lay below the town and 
on the promontory on the west of it; under the Hotel Sirena are 
substructions and a rock-hewn tunnel. To the north-west on 
the Capo di Sorrento is another villa, the so-called iiagni della 
Regina Giovanna, with baths, and in the bay to the south-west 
was the villa of Polliiis Felix, the friend of Statius, which he 
describes in Silvae ii. 2, of which remains still exist. Farther 
west again are villas, as far as the temple of Athena on the pro- 
montory named after her at the extrejmity of the peninsula (now 
Punta Campanella). Neither of this nor of the famous temple 
of the Sirens are any traces existing. 

See J. Bclocli, Campanien, p. 252 sqq. (2iul cd., Breslau, iSqo). 

(T. As.) 

SURREY, EARLDOM OP. There is some doubt as to when 
this earldom was created, but it is unquestionably of early origin. 
A Norman count, William dc Warenne (r. 1030-1088), is 
generally regarded as its first holder and is thought to have 
been made an earl by William II. about 1088. William and 
his successors were styled earls of Surrey or Earls Warenne 
indiflerently, and the family Vjecamc extinct when William, 
the 3rd earl, died in 1148. The second family to hold the 
earldom of Surrey was descended from Isabel de Warenne 
(d. 11 go), daughter and heiress of Karl William, and her second 
husband Hamclin Plantagenet (d. 1202), an illegitimate half- 
brother of King Henry II. Hainelin took the name of Warenne 
and was recognized as earl of Surrey or Earl Warenne, and his 
descendants held the earldom until Earl John died without 
legitimate issue in 1347. 

The earldom and estates of the Warennes now passed to 
John’s nephew, Richard Fitzalan, earl of Arundel (r. 1307-1376), 
being forfeited when Richard’s son, Richard, was beheaded for 
treason in 1397. Then for about two years there was a duke of 
Surrey, the title being borne by Thomas Holand, carl of Kent 
(1374 1400), from 1397 until his degradation in 1399. In 
1400 Richard Fitzalan’s .son, Sir Thomas Fitzalan (1381-1415), 
was restored to his father’s honours and became earl of 
Arundel and earl of Surrey, but the latter earldom reverted to 
the Crown when he died. In 1451 John Mowbray (14.^4-1476), 
afterwards duke of Norfolk, was created carl of Surrey, but the 
title became extinct on his death. 

The long connexion of the Howards with the earldom of 
Surrey began in 1483 when Thomas Howard, afterwards duke 
of Norfolk, was created earl of Surrey. Since that time, with the 
exception of brief periods when some of its holders were under 
attainder, the title has been borne by the duke of Norfolk^ 
The courtesy title of the duke’s eldest son is earl of .Surrey. 

See the articles Wakennf.. Earls, and Arundel, Earls of; also 
G. E. C.(okayne). Complete Peerage, vol. vii. (i8g0). 

SURREY, HENRY HOWARD, Earl of (i5t8?-i547), 
English poet, son of Lord Thomas How\ard, afterwards 3rd 
duke of Norfolk, and his w'ifc Elizabeth Sta^.ord, daughter of 
the duke of Buckingham, was born probably in 1518.^ He suc- 
ceeded to the courtesy title of earl of Surrey in 1524, when his 
father became duke of Norfolk. His early years wTre spent in 
the various houses belonging to the Howards, chiefly at Kenning- 
hall, Norfolk. He had as tutor John Clcrke, who, beside in- 
structing him in the classics, inculcated a great admiration for 
Italian literature. The duke of Norfolk w'as proud of his son’s 
attainments (Chapuys to the emperor, December 9, 1529). 
The duke was governor of Henry Fitzroy, duke of Richmond, 
the natural Son of Henry VIII. and Elizabeth Blount. Surrey 
was a little more than a year older thcin Fitzroy, and became his 
companion and friend. Fitzroy was at Windsor from 1530 to 
1532, and it must be to these years that Surrey refers in the lines 
writtem in prison at Windsor, “ where I, in lust and joy, with a 
king’.s son, my childish years did pass.” Anne Bolcyn tried to 
arrange a marriage between the princess Mary and her kinsman, 
Surrey. The Spanish ambassador, in the hope of detaching the 
duke c)f Norfolk's interest from Anne Bolcyn in favour of Catherine 

' The only authority for the date of .his birth is the legend Sat. 
superest. Aetatis XXIX. on a portrait of Henry Howard at Arundel 
Castle. 


of Aragon, seems to have been inclined to favour the project; 
but Anne changed her mind, and as early as October 1530 arranged 
a marriage for Surrey with Lady Frances de Vere, daughter of the 
i5lh earl of Oxford. This was concluded at the earliest possible 
date, in February 1532, but in consequence of the extreme youth 
of the contracting parties, Frances did not join her husband until 
1535. In October Surrey accompanied Henry VI 11 . to Boulogne 
to meet Francis L, and, rejoining the duke of Richmond at 
Calais, he proceeded with him to the French court, where the two 
Englishmen were lodged with the French royal princes. Surrey 
created for himself a reputation for wisdom, soberness and good 
learning, which seems curious in view of the events of his ’ater 
life. Meanwhile in spite of his marriage with Francos dc Vere, 
the project of a contract between him and the princess Mary was 
revived in a correspondence between Pope Clement VII. and the 
emperor Charles V., but definitely rejected by the latter. Surrey 
only returned to England in the autumn of 1533, when the duke 
of Richmond was recalled to marry his friend’s sister, Mary 
Howard. Surrey made his home at his father’s house of Kenning- 
hall, and here was a witness of the final separation between his 
parents, due to the duke’s relations with Elizabeth Holland, who 
had been employed in the Howards’ nursery. Surrey took his 
father’s side in the family disputes, and remained at Kcnning- 
h.all, where his wife joined him in 1535. In May 1536 he filled 
his father’s functions of earl marshal at the trial of his cousins 
Anne Bolcyn and Lord Rochford. In the autumn of that year 
he took part with his father in the bloodless cnnq)aign against 
the rebels in Yorkshire and Lincolnshire, in the “ Pilgrimage of 
Grace.” Although he had supported the royal cause, insinuations 
were made that he secretly favoured the insurgents. Hasty in 
temper, and by no means friendly to the Seymour faction at court, 
he struck a man who repeated the accusation in the park at 
Hampton Court. For breaking the peace in the king’s domain 
he was arrested (1537), but thanks to Cromwell, who had yielded 
to the petition of the young man’s father, he was not compelled 
to appear before the privy council, but was merely sent to reside 
for a time at Windsor. During this imprisonment and the 
subsequent retirement at Kcnninghall, he had leisure to devote 
himself to poetry. In 1539 he was again received into favour. 
In May 1540 he was one of the champions in the jousts cele- 
brated at court. The fall of Thomas Cromwell a month later 
increased the power of the Howards, and in August Henry VIll. 
married Surrey’s cousin, Catherine Howard. Surrey was knighted 
early in 1541, and soon after he received the order of the Garter, 
was made chancellor of the duchy of Lancaster, and, in con- 
junction with his father, grand seneschal of the university of 
Cambridge. He apparently preserved the royal favour after 
the execution of Catherine Howard (at which he was present), 
for in December 1541 he received the grant of certain manors 
in Norfolk and SulTolk. In 1542 he was imprisoned in the Fleet 
for a quarrel with a certain John Leigh, but on appeal to the 
privy council he was sent to Windsor Castle, and, after being 
bound over to keep the peace with John Leigh under a penalty 
of 10,000 marks, he was soon liberated. Shortly after his 
release he joined his father on the Scottish expedition. They 
laid waste the country, but retreated before the earl of Huntly, 
taking no part in the victorious operations that led up to Solway 
Moss. To this year no doubt belong the poems in memory of 
Sir Thomas Wyat. His ties with VVyat, who was fifteen years 
his elder and of opposite politics, seem to have been rather literary 
than personal. Tic appears to have entered into closer relations 
with the younger Wyat. In cpmpany with ‘‘ Mr Wyat,” he 
amused himself by breaking the windows of the citizens of 
London on the 2nd of February 1543. For this he was accused 
by the privy council, a second charge being that he had eaten 
meat in Lent. In prison probably he wrote the satire on the 
city of London, in which he explains his escapade by a desire 
to rouse Londoners to a sense of their wickedness. In October 
he joined the ICnglish army co-operating with the imperial forces 
ill Flanders, and on his return in the next month brought with 
him a letter of high commendation from Charles V. In the 
campaign of the next year he served as field marshal under his 
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father, and took part in the unsuccessful siege of Montreuil. 
In August 1545 he was sent to the relief of Edward Poynings, 
then in command of Boulogne, and was made lieutenant-general 
of the hlnglish possessions on the Continent and governor of 
Boulogne. Here he gained considerable successes, and insisted 
on the ret(*ntion of the town in spite of the desire of the privy 
council that it should be surrendered to France. A reverse on 
the 7th of January at St Etienne was followed by a period of 
inaction, and in March Surrey was recalled. 

Surrey had always been an enemy to the Seymours, whom he 
regarded as upstarts, and when his sister, the duchess of Rich- 
mond, seemed disposed to accept a marriage with Sir Thomas 
SevmoLir, he wrote to her insinuating that this was a step to- 
wards becoming the mistress of Henry VTIl. By his action in 
thwarting this plan he increased the enmity of the Seymours 
and added his sister to the already long list of the enemies which 
he had made by his haughty manner and brutal frankness. He 
was now accused of quartering with his own the arms of Edward 
Confessor, a proceeding which, it was alleged, was only 
permissiiile for the heir to the crown. The details of this accusa- 
tion were false; moreover, Surrey had long quartered the royal 
arms with his own without offence. The charge was a pretext 
c()\ cring graver suspicions. Surrey had asserted in the presence 
of a ( crtain George Blagc, who was inclined to the reforming 
movement, that on Henry’s death, his father, the duke of Nor- 
folk, as the premier duke in England, had the obvious right of 
acting as regent to Prince Edward. He also boasted of what he 
would do when his father had attained that position. All of 
this was construed into a plot on the part of his father and 
himself to murder the king and the prince. The duke of Norfolk 
and his son were sent to the Tower on tlie 12th of December 
1546. IWvry effort was made to secure evidence. The duchess 
of Richmond was one of the witnesses (sec her d(‘positions in 
Herbert of Cherbury, Life and Reign of Henry VllL, 1649) 
against her brother, but her statements were too doubtful to add 
anything to the formal indictment. On the 13th of January 
1547 Surrey defended himself at the guildhall on the charge of 
high treason for having illegally made use of the arms of Edward 
the ('onfessor, before judges selected for their known hatred of 
himself. He was condemned by a jury, packed for the occasion, 
to be hanged, drawn and quartered at Tyburn. This sentence 
was not carried out. Surrey was beheaded on Tower Hill on 
th(' T9tli of the month, and was buried in the church of All 
Saints, Barking. Ilis remains were afterwards nanoved by his 
son the earl of Northampton to Kramlingham, Suffolk. His 
father, who was charged with complicity in his son’s crime, was, 
as a peer of the realm, not amenable to a common jury. The 
consequent delay saved his life. lie was imprisoned during 
the whole of the reign of Edward VI., but on Mary's accession 
la* was set free, by an act which also assured the right of the 
Howards, as descendants of the Mowbray family, to bear the 
arms of the Confessor. 

Surrey's name has been long connected with the “ Fair Geraldine," 
to Ills love poems were sJij)])Oscd to be addressed. The story 

IS lonndcvl on the romantic lielion oi 'Diomas Nashe, The IJ nforlunate 
} i’di'iiU y, or Life of Jack Wilton (1594), according to which Surrey s.aw 
in a in-.igic glass in the Netherlands the face ol Cieraldine, and then 
IniA elled thronghoiil Europe challenging all comers to deny in full 
lield the charms of the lady. At Florence he held a tournament in 
her lionoiir, and was to do the same in other Italian cities when he 
was recalled by order of Henry Vi II. The legend, deprived of its 
more glaring discrepancies with Surrey's life, was revived in Michael 
l)rayton's Englands Ileroicall Epistles (159^). Geraldine was the 
daughter of the earl of Kildare, l^ady Elizabeth Fitzgerald, who w'as 
hroLight u]) at the English court in company with the princess 
Elizabeth (see James Graves, A Brief Memoir of Lady Elizabeth 
LuzgcYald, 1874 ), She was ten years old when in 1537 Surrey 
addressed to her the sonnet " From Tuskane came my ladies worthy 
race,” and nothing more than a passing admiration of the child and 
an imaginative anticipation of her beauty can be attributed to 
Surrey. “ a Song ... to a lad ie that refused to daunce with him." 
js addressed to Lady Hertford, wife of his bitter enemy, and the 
two poems, “ C) liappy dames " and " Good ladies, ye that have your 
pleasures in exile,*' are addressed to his wife, to whom, at any rate 
in his later years, he seems to have been sincerely attached. 

His poems, w'hich were the occupation of the leisure moments of 


his short and crowded life, were first printed in Sones and Somites 
written by the ry^ht honorable Lorde Henry Howard late Earle of 
Surrey, and other (apud Richardum Tottel. 1557). A second edition 
followed in July 1557, and others in 1559, 1 5O5, 15O7, 1574, 1585 and 
1587. Although Surrey's name, probably because of his rank, 
stands first on the title-page, Wyat was the earlier in point of time 
of Henry's " courtly makers." Surrey, indeed, expressly acknow- 
ledges Wyat as his master in poetry. As their poems appeared in 
one volume, long after the death of both, their names will alw'ays be 
closely associated. Wyat possessed strong individuality, which 
found expression in rugged, forceful verse. Surrey’s contributions 
are distingiii.shed by their irnpetuous eloquence and sweetness. He 
revived the principles of Chaucer's versification, which liis prede- 
cessors had failed to grasp, perhaps becau.se the value of the tmal e 
was lost. He introduced new smoothness and lliioncy into English 
verse. He never allowed the accent to fall on a weak syllable, nor 
did he permit weak syllables as rhymes. His chief iniiovatifm as a 
metrician lies outside the Miscellanv. His tran.slalion of the .second 
and fourth lH:>ok.s of the Aeneid into blank verse — the first attempt 
at blank verse in English —was published sejxirately by Tottel in 
the same year with the title ol Certain Bokes of Virgiles Aeneis 
turned into English meter. It has been suggested that in this matter 
Surrey was influenced by the translation of Virgil piiblishcfl at 
Venice by Ippolito de' Medici in 1541, but there is no direct evidence 
that such was the case. His .sonnets arc in various schemes of verse, 
and are less correct in form and more loosely constructed than those 
of Wyat. They commonly consist of three quatrains w'ith indepen- 
dent rhymes, terminating with a rhyming couplet. Jiut his sonnets, 
bis elegy on the death of Wyat, his lover's compUtint cvist in pastoral 
form, and his lyrics in various measures, served as models to more 
than one generation of court poets. Hoth in form and substance 
Surrey and his fellow-poets were largely indebted to Italian prede- 
cessors; most of his poems arc in fact aflaplations from Italian 
originals. Tlie tone of the love sentiment was new in English ]y)elry, 
very different in its earnestness, passion and fantastic extravagance 
from the lightne.s.s and gaiety of the Chaucerian school. 

Sec Professor E. Arbor's reprint of Songs and Sonrttes {English 
Reprints, 1870); the Roxburghe Cdid) reprint of Certain Bokes of 
Virgiles Aeneis (1814); Dr G. F. Nott, The Works of Henry Howard, 
Earl of Surrey (1815); and The Poetical Works of Henry Howard, 
Earl of Surrey (Aldinc edition, iS()6). The best account of Surrey’s 
life is in Edmond Bapst's Deux Gentilhommes-poHes de la cour de 
Henry VII L (1801). which recti fic.s Dr Nott^s memoir in many 
points. Sec also Jirewer and Gairdncr, Letters and Stale Papers of 
Henry VIII. \ J/Ord Herbert of Cherlmry, Life and Raigne of Kinge 
Henry the Eighth (16.19); J. A. Froude, History of England (chs. xxi. 
and xxii.); W. J. Courthope, History of English Poetry (1897), vol. ii. 
ch. iii., where the extent and value of Surr(?y’s innovations 
in English poetry are estimated ; F. M. Padelford. The MS. Poems of 
Henry Howard, Earl of Surrey (i9of»); O. Fest, " Uber Surreys 
Virgiiubersel/aing," in Palastra, vol. xxxiv. (Herliii, 1903). 

SURREY^ a south-eastern county of England bounded N. by 
the Thame.s, .separating it from r>uckingham.shirc and Middlesex, 
E. by Kent, S. by Sussex, and W. by Hampshire and Berkshire. 
The administrative county of London bounds that of Surrey 
(south of tb^‘ Thames) on the north-east. The area is 758 sq. m. 
The north Downs arc a picturesque line of hills running ea.st and 
west through the county somewhat south of the centre (see 
Downs). Leith Hill, south-west of Dorking (965 ft.), is the 
highest summit, and commands a prospect unrivalled in the 
south of EnglanrJ; Ilolmbury Hill close by reaches 857 ft., and 
the detached summit of Hindhead above Haslemcre in the south- 
west reaches 895 ft. At Guildford the Wey breaches the hills; 
and at Dorking t he Mole. These arc 1 he chief rivers of t he county ; 
they reach the 'riiarnes near VV’eybridge and at East Molcsey 
respectively. The Wandle is a smaller tributary in the north- 
east of the county. .Surrey is thus almost entirely in the Thames 
basin. In the south-east it includes headstreams of the Eden, 
a tributary of the Medway; and in the .south a small area drains 
to the English channel. Three types of scenery appear— that of 
the hilly southern district; that of the Thames, with its richly- 
wooded banks; and, in the north-west, that of the sandy heath- 
covered district, abundant in conifers, which includes the healthy 
open tracts of Bagshot Heath and other commons, extending 
into Berkshire and Hampshire. Possessing ihcsc varied attrac- 
tions, Surrey has become practically a great residential district 
for those who must live in the neighbourhood of J.ondon. 

Geology . — The northern portion of the county, in the London 
basin, belongs to the Eocene formation: the lower ground is occupied 
chiefly by the London Clay of the Lower liocene, stretching (with 
interruptions) from London to Famham; this is fringed on its 
southern edge by the underlying Woolwich beds of the same group. 
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which also appear in isolated patches at Ileatllcy near Leatherhead; 
and the rhanet Sands at the base crop out bctw'een J^ed<lington, 
iianstead and Leatherhead. The north-western portion of the 
county, covered chiefly by heath and Scotch lir, oolongs to the 
Upper Eocene, Bagshot Sands : the Fox hills and the bleak Chobham 
Kidges arc formed of the upper series of the group, which rests upon 
the middle beds occui)ying the greater part of Bagshot Heath and 
Bisley and Pirbright commons, while eastwards the commons ot 
Chobham. Woking and Esher belong to the 1ow(t division of the 
group. To the south of the Eocene formations the smooth rounded 
outlines of the chalk hills extend through the centre of the county 
Irom Famham to Westerham (Kent). ‘From Farnham to Guildford 
they form a narrow ridge called the Hog’s Back, al>r>ut half a mile 
in breadth with a higher northern dip, the greatest elevation reached 
in this section being 505 ft. East of Guildford the northern dip 
decreases and the outcrop widens, throwing out picturcstjue 
summits, frequently partly wooded, and commanding wide anil 
beautiful views over the Weald. The Upper (ireensiind. locally 
known as firestone, and ejuarried and mined lor this pur})ose and 
for hearthstone near Godstone, crops out underneath the C'h.ilk 
along the southern escarpment of the Downs. The (iaull. a dark 
blue sandy clay, rests bcnciith the Upper Greensand in the l^otlom 
of the long narrow' valley which separates the chalk Dow'iis from the 
w'ell-markcd Ix>wcr Greensand hills. The Low’er (Treensand includes 
the subordinate divisions known as the Folkestone Samis, exploited 
near Godstone lor commercial purposes; the Sandgalc V)eds. to which 
the w’cll-known fuller's earth of Nutlield belongs, and ihe Hylhe 
bells, w'hich contain the Kentish Kag, a sandy glauconitic limestone 
tised for road repairs and building; also a hard, conglomeratic phase 
of this series locally Citlled Bargate stone. To this formation belong 
the heights of Leith Hill, Hindhcad and the Devil's Punchbowl. 
Holmbury Hill. Belw'ceii the Lower (ircensaud and the Weiihl 
( lav is a narnnv inconspicuous belt of Atherfield (day. The Wc‘ald 
Flay itself consists of a blue or brown .shaly clay, amid which are 
deposited river shells, plants of tropical origin and n.'ptilian rcmiains. 
The lo\vc?r portion of the Wealden .series, the Hastings SaJids, occupy 
a small area in tlie south-eastern corner of the county. Bordering 
th '• Thames there arc tcrrac(‘d deposits of gravel and loam. 

Agnculture.—BQiw’Ovn one-hall and three-fifths of the area of the 
county, a low proportion, is under cultivation, and of this alxnif 
five-ninths is in permanent pasture. There are considerable 
varieties of soil, ranging from plastic day to calcareous earth and 
bare rocky heath. The plastic clay i.s well adapted for wh<*at, but 
oats arc the most largely grown of the decrc^iising grain crops. A 
considerable area is occupied by market g*'irdens on the alluvial 
so 1 along the banks of the Thames, e.spocially in the vicinity of 
London. In early times tlic market gardeners were Flemings, who 
introiluced the culture of asparagus at Battersea «i.iid of carrots at 
CIicrtS(?y. Rhododendrons and azaleas arc largc'ly grown in the 
nortli-w'estcrn district of the county. In the neighbourhood of 
AJitcham various medicinal plants are cultivated, such as lavender, 
iii^nt, camomile, anise, rosemary, liquorice, hyssop, &c. The 
crlcareous .soil in the neighbourhood of Farnham is well adapted for 
hops, but this crop in Surrey is of minor importance. There is a 
large area under wood. Oak. chestnut, walnut, ash and elm are 
e.\tensively pLinted; alder and w'illow j)lantations are common; and 
the Scotch fir propagates naturally from seed on the commons in 
the north w'est. The extent 'of jxisture laud is not great, with the 
exception of the Dowms, wdiich arc chiefly occupied as .sheep-runs. 
Dairy-farming is a more important industry than cattle-feeding, 
large cpjan titles of milk being sent to lx)ndoji. 

Manufactures and Communications . — The more imj)ortant manu- 
factures arc chiefly confined to Loiidim and its immediate neighbour- 
hfKxl. The rivers Mole and Wandle, however, ^♦’lpply pow'cr for a 
variety of manufactures, such as oil, paper and sheet-iron mills. 
Communiaitions include the navigation of the 1'hamcs and Wey, 
;uid the Basingstoke canal, communicating with llie Wey from 
I'rimley and Woking. Ow ing to its proximity to London the county 
is served by many lines of railway, the companies being the London 
& South- West(Tn. the London Brighton A' South Coast and the 
South-Eastern & Cluitliam. 

Population and Administration . — The area of the ancient county 
is 485,122 acres, with a population in iqoi of 2,012,744. The 
population in 1801 was 268,233, and in 1851, 683,082; and it nearly 
doubled betw'een 1871 and 1901. Under the iirovi.sions of the I^ocal 
Government t.Vct 1S88, part of the county was transferred to the 
county of London. Thus the area of the ancient county, extra- 
metro])olitan, is 461,999 acres, with a population in igoi of 675,774. 
i'he artra of the administrative county is 461,807 acres. The county 
contains 14 hundreds. Croydon (pop. 133,895) is a county borough, 
and the other municixial boroughs arc Godaiming (8748), Guildford 
(15, 03 *^), Kingston ( 34 » 375 ), Roigate (25,993), Richmond (31,672), 
Wimbledon (41,652). The following are urban districts: Barnes 
(17,821), Carshalton (6746), Caterham (9486), Chertscy (12,762), 
Dorking (7670), East and West Molescy (6034), Egliam (10,187), 
Epsom (10,915), Esher and The Dittons (9489), Farnham (6124), 
Frimlcy (8409), Ham (1460), Leatherhead (4964), Tlie Maidens 
and Coombe (6233), Surbiton (15,017), Sutton (17,223), Walton- 
on-Tharnes (10,329), Weybridge (5329), Woking (16,244). There 


are six parliamentary divisionvS — North Western or Chertscy, Mid or 
Epsom, Kingston, North Eastern or Wimbledon, South Eastern 
or Reigate, South Western or Guildford ; each returning one member. 
The borough of ('roydon returns one member. Surrey is in tlie 
south-eastern circuit, and assizes arc held at Guildford and Kingston 
alternately. The administrative county has one court of quartir 
se.ssions, and is divided into eleven petty sessional divisions. Tin 
boroughs of Croydon, Godaiming, Guildford, Kingston, Rcigati- 
and Richmond have separate commissions of the peace, and Croydon 
and Guildford have in addition separate courts of quarter sessions. 
The central criminal court has jurisdiction over certain jiarishes 
adjacent to London. All those civil parishes w'itliin the county ol 
Surrey, of which any part is within 12 m. of, or of which no part is 
more than 15 m. from. Charing Cross, arc in the metropolitan 
police district. The total number of civil parishes is 144. Tin* 
ancient county contains 230 ecclesiastical parishes or districts, 

I wholly or in j)art situated in the dioceses of Rochester, Winchester. 

i (..anterbury, (Oxford and Chichester. 

I History.- The early history of this district is somewhat iin 
certain. Ethelwerd, in the Anglo-Saxon Chronicle for 823, place, 
it in the Mcdii Angli ” or “ Mcdii Saxoncs.” Its position 
betweem the Weald and the Thames decided its northern and 

! southern borders, and the Kentish boundary probably dates 

i from the battle of Wibbandunc between Ethelbcrt of Kent and 

I C'eawlin of Wessex, which traditionally took place at Wimbledon, 
though this is di.sputccl. The western border, like the southern, 
was a wild uncultivated district; no settled boundary probably 

* existing at the time of the Domesday Surve3^ The number 
of hundreds at that time was fourteen as now, but the hundred 
of Farnham was not so called, the lands of the bishop of Win 
Chester being placed in no hundred, but coinciding with the 
j )rcsent hundred of that name. There i.s no record of Surrey ever 
having l)een in any diocese but Winchester, of which it was an 
archdeaconry in the 12th century. At the time of the Domesday 
Surv'cy there wire four deaneries : C!roydon, Southwark, (hiild- 
ford and Ewell. Croydon was a peculiar of Canterlniry, in which 
diocese it was included in 129]. In the time of Henry VII I.. 
( Yoydon was comprehended in the deanery of l^well, some' of its 
rectories being included in the deanery of Southwark. The o!.. 
deanery of Guildford was included in the modern one of Sioke. 
In 1877, Southwark, with some parishes, was transferred to the 
diocese of Rochester. In the 7th century Surrey was under the 
ovcrlordship of Wulfhere, king of Mercia, who founded Chert.scy 

* abbey, but in 823, when the Mercians were defeated l)y Egbert 
i.f Wessex, it was inehided in the kingdom of \\’i‘ssex, as the 
Anglo-Saxon Chronicle relates. 

Surrey was constantly overrun by Danish hordes in the qih 
century and until peace w'as established by the accession of 
Canute. In 857 a great national victory over the Danes took 
place at Ockley near i.eith Hill. Surrey is not of great historical 
importance, except its northern border, the southern part 
liaving been forest and waste land, long uninhabited and almost 
impassable for an army. Guildford, though the county town, 
and often the seat of the court under John and Henry HI., was 
of little importance beside Southwark, the centre of trade ami 
c'ommerce, the residence of many ecclesiastical dignitaries, a 
Irequent point ot attack on London, and a centre for rebellions 
and riots. The Norman army traversed and ravaged the county 
in their march on I^ndon, a large portion of the county having 
been in the hands of Edward and Harold, fell to the share of 
W'illiam himself; his most important tenants in chief being Odo 
of Bayeux and Richard de Tonebridge, son of Count Gilljert, 
afterwards “ de Clare.’' The church also had large possessions 
in the county, the abbey of Chertscy being the largest monastic 
house. Besides these private jurisdictions, there were the large 
royal parks and forests, with their special jurisdiction. The 
shire court was almost certainly held at Guildford, where the 
gaol for both Sussex and Surrey was from as early as 1202 until 
1487, when Sussex had its own gaol at Lewes. The houses of 
Warenne and de Clare were long the two great rival influences in 
the county; their seats at Reigate and Blcchingley being repre- 
.sented in parliament from the time of Edward 1 . till the Reform 
bills of the 19th century. At the time of the Barons’ Wars their 
influence W'as divided — de Clare marching with Montfort, and dc 
Warenne supporting the king. In the Peasants’ Rising of 1381. 
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I during Jilck Cade’s Rebellion in the next century, Southwark 
was invaded, the prisons broken open and the bridge into 
London crossed. London was unsuccessfully attacked from the 
Siirrcv side in the Wars of the Roses; and was held for three days 
and pillaged during a rising of the southern counties under 
Mary. During the fears of invasions from Spain, levies were 
held in readiness in Surrey to protect Ixjndon; and it was an even 
more important bulwark of London in the Civil War, on account 
of the powder mills at Chilworth and the cannon foundries of 
tlie Weald. In common with the south-eastern district generally, 
Surrey was parliamentarian in its sympathies. Sir Richard 
Onslow and Sir Poynings More were the most prominent local 
le:iders. Farnham Castle and Kingston, with its bridge, were 
se\'cral times taken and held during the war by the opposing 
uarlies, and in the later part of the war, when the parliament and 
ariiiv were treating, three of the line of forts defending London 
wt re on the Surrey side, from which the army entered I>ondori. 

I'he la^t serious skirmish south of the Thames took place nejir 
Hwell and Kingston, where the earl of Holland and a body of the 
Royalists were routed. This was the last real fighting in the 
county, though it was often a centre of riots; the most serious 
i,cing those of 1830, and of the Chartists in 1848, who chose 
Kennington Common as their meeting-place. The Mores of 
I.osclcy and the Onslows were among the most famous county 
f.unilies under the Tudors^ as at the time of the Civil War; the 
Onslows being even better known later in the person of Sir 
Arthur Onslow, Speaker of the House under George 1 . 

The earliest industries in Surrey Were agricultural. The 
stomj (juarries of Limpsfield and the chalk of the Downs were 
early used, the latter chiefly for lime-making. Fullers earth 
Wiis o])taintd from Reigale and Nutfield; and the facilities 
alTorded by many small streams, and the cx<'ellent sheep pasture, 
made it of importance in the manufacture of cloth, of which 
(kiildford was a centre. Glass and iron were made in the Weald 
il’slrict, ^vhose forests produced the necessary charcoal for 
Muelting. Chiddingfold is mentioned in 1266 for its gla.ss- 
iiiaking, and was one of the chief glass-prodmdng districts in 
late Tudor times. The ironworks of Surrey were of less impor- 
and much later in development than those of Kent and 
Sii^st'x, ow'iiig to the waut of good roads or waUTways, but the 
increasing demand for ordnance in the i6th century led to the 
spread of tlie industry northward ; the most considerable works in 
y being those of Viscount Montague at Ilaslemere. Chil- 
which WHS famous for its powder mills in the i6th century, 
rciiiLuns a seat of the industry. Southwark and its ncighbour- 
h!.i()d early became a suburb of London and a centre of trade.s 
wir.ch were crowded out of London. The earliest Delft ware 
manufactory in England was at Lambeth, which maintains its 
fame as a centre of earthenware manufaccure. The beautiful 
c;i( austic tiles of Chertsey Abbey are thought to have been made 
in English monasteries and date from the 13th century. Although 
tlic county was doubtless represented in the representative 
councils of the reign of Henry HI., the first extant returns of 
two knights of the shire are for the parliament of 1290. The 
Reform Bill of 1832 gave Surrey four members; dividing the 
eounty into east and W'est divisions. Several boroughs were 
disfranchized then and in 1867, when East Surrey was again 
divided into east and mid divisions, on account of the growth of 
London suburbs, two more members being added at the same 
tune. In 1855 all old boroughs and divisions were superseded; 
the county being divided into the electoral divisions of Chertsey, 
Guildford, Reigate, Epsom, Kingston and Wimbledon, each 
returning one member. Finally, in 1888, the new county of 
Lotidon annexed large portions of Surrey along the northern 
border. 

Antiquities. — The only ecclesiastical ruins worthy of special 
are the picturesque walls of Newark Priory, near 
VVokuig^ founded for Augustinians in the time of Richard Coeur 
f u ’ Early Engli.sh crypt and part of the refectory 

of Waverhy Abbey, the earliest house of the Cistercians in 
^ngland, founded in 1128. The church architecture is of a very 
Varied kind, and has no peculiarly special features. Among the 


more interesting churches are Albury (the old church), near 
Guildford, the tower of which is of Saxon or very early Norman 
date; Beddington, a fine example of Perpendicular, containing 
monuments of the Carew family; Chaldon, remarkable for its 
fresco wall-paintings of the 12th century, discovered during 
restoration in 1870; Compton, which, though mentioned in 
Domesday, possesses little of its original architecture, but is 
worthy of notic-.e for its two-storeyed chancel and its carved 
wooden balustrade surmoui^ing the pointed transitional Norman 
arch which separates the nave from the chancel; Leigh, Perpen- 
dicular, possessing some very fine brasses of the 15th century; 
Lingfield, Perpendicular, containing ancient tombs and brasses 
of the Cobhams, and some fine stalls (the c hurch was formerly 
collegiate); Ockham, chiefly Decorated, with a lofty embattled 
tow'cr, containing the mausoleum of Lord Chancellor King 
(d. 1734), with full-length statue of the chancellor by Rysbrac'k ; 
Stoke d’Abernon, Early English, with the earliest extant English 
brass, that of Sir John d’Abernon, 1277, and other fine examples. 
Churches at Guildford, Reigate and Woking are idso noteworth)'. 
Of old castles the only examples are Farnham, occ upied as a 
palace by the bishops of Winc'hesttr, originally built by Henry 
of Blois, and restored by Henry III.; and Guildford, with a 
strong cjuiulranguhir Norman keep. Of anc*ient domestic 
architecture examples include Beddington Hall (now a female 
orphan asylum), the ancient mansion of the Carews, reVniilt in the 
reign of Queen Anne, and in modern times, but retaining the 
hall of the Elizabethan building; Crowhurst Place, built in the* 
time of Henry VII., the ancient seat of the Gaynesfords, and 
frequently visited by Henry VIII.; portions of Croydon Palace, 
an ancient seat of the archbishops of Canterbury; the gate tower 
of Esher Place, built by William of Waynflete, bishop of Win- 
chester, and repaired by Cardinal Wolsey; Archbishop Abbot’s 
hospital, Guildford, in the Tudor style; the fine Elizabethan 
house of Loseley near Guildford; Smallfield Place near Reigale, 
now a farmhouse, onc'c the scat of Sir Edward Bys.^he (r. 1615- 
1679), garter king-at-arms ; Sutton Place near Woking, dating 
from the time of ilcmry VIIL, possessijig c:urious mouldings and 
ornamemts in terra-cotta; and Ham House, of red brick, dating 
from 1610. 

Sfc Topluy's Geology of the Weald and Whitaker’s Geology of 
London forming part of the Memoirs of Geological Suivey 

of United Kingdom (London, 1873); J. Aubrey, Natural History and 
Antiquities of Surrey (3 vols., l^oruloii, 1718-1710); D. Ly.soiis, 
Environs of London (3 vols., London, i8oo- 1811); Baxter, Domes- 
day Book of Surrey (1870); O. Manning and W. liray, History and 
Antiquities of Surrey (3 vols., London, 1804-1814); E. W. lirayley, 
Topographical History of Surrey (5 vols., J.ondon, 1841-18.1S): 
another edition, rcviseil by E. Walford (London, 1878); Archaeo- 
logical Collections (Surrey Archaeological Society; Loudon, from 
1858); Eric Parker, Highways and Byways in Surrey (Ix)nd<)n, 
1908). 

SURROGATE (from Lat. snrrogare, to substitute for), a deputy 
of a bishop or an #( clesiastical judge, acting in the absence of his 
princ ipal and strictly bound by the authority of the latter. 
Canon 128 of the c anons of 1603 lays down the qualifications 
necessary for the oflice of surrogate and canon 123 the regulations 
for the appointment to the office. At present the chief duty of a 
surrogate in England is the granting of marriage licences, but 
judgments of the arches court of Canterbury have been dc.'livered 
by a surrogate in the absence of the official principal. The office 
is unknowm in Scotland, but is of some importance in the 
United States as denoting the judge to whom the jurisdiction of 
the probate of wills, the grant of administration and guardian- 
ship is confided. In some states he is termed surrogate, in others 
judge of probate, register, judge of the orphans’ court, &c. His 
jurisdiction is local, being limited to his county. 

SURTEES, ROBERT (1779-1834), English antiquary and 
topographical historian, was the son of Robert Surtees of 
Mainsforth, Durham. He w-as educated at Christ Chunli, 
Oxford, and after studying law without being called to the bar 
he settled on the family estate at Mainsforth, which he inherited 
on his father’s death in 1802, and where he lived in retirement for 
the rest of his life, devoting him.self to the study of local antiqui- 
ties and collecting materials for his History of Durham. This 
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book was publisliod in four volumes, the first of which appeared 
in 1816, and the last in 1840, after the author's death. The work 
contains a large amount of genealogical and antiquarian infor- 
mation; it is written in a readable style, and its learning is 
enlivened by humour. Surtees had also a gift for ballad writing, 
and he was so successful in imitating the style of old ballads 
that he managed to deceive Sir Walter Scott himself, who 
gave a place in his Minstrelsy of the Scottish -Bm/cr to a piece by 
Surtees called “ The Death of P'catkerstonehaugh,” under the 
impression that it was ancient. Surtees, who in 1807 married 
Anne Robinson, died at Mainsforth on the nth of Pebriiary 
1834. As a memorial of him the “ Surtees Society ” was 
founded in 1S34 for the purpose of publishing ancient unedited 
manuscripts bearing on the history^ of the border coimtr>\ 

See G. Taylor. Memoir of Robert Surtees, with adtlitions by 
J. Kaine (Surtees Society, T.ondon. 1852). 

SURTEES, ROBERT SMITH (1803-1864), English novelist 
and sporting writer, was the second son of Anthony Surtees of 
Hamsterley Hall , a member of an old Durham famih'. P:du(*ated 
to be a solicitor^ Surtees soon began to contribute to t\\ci Sporting 
Magazine y and in 1831 he publislied a treatise on the law relating 
to horses and particularly the law of warranty, entitled The 
Horseman's Manual. In the following year he helped to found 
tlie New Sporting MagazinCy of which he was the editor for the 
ne.\t five years. To this periodical he contributed between 
1832 and 1834 the papers which were afterwards collected and 
published in 1838 as J arracks' s Jaunts and Jollities. This 
humorous narrative of the sporting experiences of a cockney 
grocer, which suggested the more famous Pickwick Papers of 
Charles Dickens, is the work by which Surtees is chiefly re- 
membered, though his novel Handley CrosSy published in 1843, 
in which the character of “ Jornx'ks " is reintroduced as a master 
of fox-hounds, also enjoyed a wide popularity. The former of 
these two books was illustrated by “ Phiz ” (H. K. Prowmc), 
and the latter, as well as most of Surtees’s .subsequent novels, 
by John Leech, whose pictures of “ Jorrocks ” are eveiy^where 
familiar and were the chief means of ensuring the lasting popu- 
larity of that humorous creation. Tn 1838, on the death of his 
father, Surtees, whose elder brother had died in 1831, inherited 
the family property of Hamsterley Hall, where he lived for the 
rest of his life. The later novels by Surtees included Hillingdon 
Hall (1845), in whk'h Jorrocks ” again appears; Ilaivhuck 
(irange (1847); Sponge's Sporting Tour (1853); Ask Mamma 
(1858); Plain or Ringlets ? (i860); Mr Facey Romford's Hounds 
(1865). 'Fhc last of these novels appeared after the author’s 
death, which (jccurred on the i6th of March 1864. In 1841 he 
married Elizabeth Jane, daughter of Addison Fenwick of Bishop- 
wearrnouth, by whom he had one son and two daughters, the 
younger (T whom, Eh'anor, in 1885 married John Prendergust 
Vereker, afterw'ards 5th Viscount Gort. 

Sec K. S. Surtees, forrocks's Jaunts and JoUith'% (London, 18O9), 
containing a biographical incnioir of the author; VV. P. Frith, 
John Leech, Ilis Life and Work (2 vols., London, i8yi); Samuel 
Ilalkctt and J. Lain:^, Dictionary of Anonymous and Pseudonymous 
Literature of (ircat Hritain (4 vols., Edinburgh, 1882-1888). 

SURVEYING, the technical term for the art of determining 
the position of prominent points and other objects on the surface 
of the ground, for the purpose of making therefrom a graphic 
representation of the area surveyed. The general principles on 
which surveys are conducted and maps computed from such data 
are in all insl.ances the same ; certain measures are made on the 
ground, and corresponding measures are protracted on paper on 
whatever scale may be a convenient fraction of the natural scale. 
The method of surveying varies with the magnitude of the 
survey, which may embrace an empire or represent a small plot 
of land. All surv'eys rest primarily on linear measurements 
for the direct determination of distances; but linear measure- 
ment is often supplemented by angular measurement which 
enables distances to be determined by principles of geometry 
over areas which cannot be conveniently mea.surcd directly, 
such, for instance, as hilly or broken ground. The nature 
of the survey depends on the proportion which the linear and 


angular measures bear to one another and is almost always a 
combination of both. 

History. — The art of surveying, i.e. the primary art of map- 
making from linear measurements, has no historical beginning. 
The first rude attempts at the representation of natural and 
artificial features on a ground plan based on actual measurements 
of which any record is obtainable were those of the Romans, who 
certainly made use of an instrument not unlike the plane-table 
for determining the alignment of their roads. Instruments 
adapted to surveying purposes were in use many centuries earlier 
than the Roman period. The Greeks used a form of log line for 
recording the distances run from point to point along the coast 
whilst making their slow voyage from the Indus to the Persian 
Gulf three centuries b.c. ; and it is improbable that the adaptation 
of this form of linear measurement was confined to the ; ca alone. 
Still earlier (as early as 1600 B.c.) it is said that the (Chinese 
knew the value of the loadstone and possessed some form of 
magnetic compass. But there is no record of their methods of 
linear measurements, or that the distances and angles measured 
wTre applied to the purpose of map-making (see Compass and 
]\Iap). The earliest maps of which we have any record were 
based on inaccurate astronomical determinations, and it wan 
not till medieval times, when the Arabs made use of the Astrolabe 
(^/.^^.), that nautical surveying (the earliest form of the art) could 
really be said to begin. In 1450 the Arabs were acquainted with 
the use of the compass, and could make charts of the coast-line 
of those countries whicli they visited. In 1498 Vasco da Gama 
saw a chart of the coast-line of India, which was shown him by a 
Gujarati, and there can be little doubt that he benefited largely 
by information obtained from charts whicdi were of the nature 
of practical coast surveys. The beginning of land surv^eying 
(apart from .small plan-making) was probably coincident with the 
earliest attempts to discover the size and figure of the earth 
by means of exact measurements, i.e. with the inauguration of 
geodesy (see Geodesy and Earth, Figure of the), which is 
the fundamental basis of all scientific surveying. 

Classification - For convenience of reference surveying may 
be considered under the following heads — involving very distinct 
branches of the art dependent on different methods and instru- 
ments * : — 

1. GcoGotic triangulation. 5. Traversing, and fiscal or revenue 

2. Levelling. surveys. 

4, Topographical surveys. 6. Nautical surveys. 

4. Geographical surveys. 

T. Geodetic 'Friangulation 

Geodesy, as an abstract science dealing primarily with the 
dimensions and figure of the earth, may be found fully discussed 
in the articles Geodesy and Earth, Eigtjre of the ; but, as 
furnishing the basis for the construction of the first framework of 
triangulaiion on which all further surveys depend (which may be 
described as its second but most important function), geodesy 
is an integral part of the art of surveying, and its relation to 
subsequent processes requires separate consideration. The part 
which geodetic triangulation plays in the general surv^eys of 
civilized countries which require closely accurate and various 
forms of mapping to illustrate their physical features for military, 
political or fiscal purposes is best exemplified by reference to 
some completed system which has already served its purpose 
over a large area. That of India will serve as an example. 

The great triangulation of India was, at its inception, calculated 
to satisfy the requirements of geodesy as well as geography, because 
the latitudes and longitudes of 'the points of the trianguhition 
had to be determined for future reference by i)rocess of calculation 
combining the re.sults of the triangulation with the elements of the 
earth’s figure. The latter were not then known with much accuracy, 
for so far geodetic operations had been mainly carried on in Europe, 
and additional operations nearer the equator were much wanted; 
the surv'cy was conducted with a view to supply this want. Thus 
high accuracy was aimed at from the first. 

Primarily a network was thrown over the southern peninsula. 
The triangles on the central meridian were measured with extra 
care and checked by base-lines at distances of about 2° apart in 

The subject of tachcometry is treated under its own heading. 
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lalitudo in order to form a geodetic arc, ■with the addition of 
astronomically determined latitudes at certain of the stations. The 
base-lines were measured with chains and the principal 
Trigono- angk'S with a 3-ft. theodolite. The signals were cairns 
metrical stones or poles. The chains were somewhat rude and 

Survey of jength liad not been determined originally, 

India. could not be afterwards ascertained. The results 



}iodifs oprrandi, under the direction of Colonel Sir C. Everest in 
The network system of triangulation was supcrsedc'd by 
meridional and longitudinal chains taking the form of gridirons 
.Liid rt'-iiing on base-lines at the angles of the gridirons, as repre- 
sented in ii!g T. For convenience of reduction and nomenclature 
the; trianguLitioii west of meridian 92° K. has been divided into 
five scctinns — the lowest a trigon, the other four quadrilaterals 
distinguislied l)y cardinal points which have reference to an ob- 
scrvjitory in C'entral India, the adopted origin of latitudes. In the 
north-east <iuadrilateral, which was first measured, the meridional 
chains arc about one degree apart; this distance was latterly much 
increased aiid eventually certain chains — as on the Malabar coast 
and on mm idian 84'’ in the south-east quadrilateral — ^W'cre dispensed 
with tKraii >e jgxul secondary trianiodation for topography had been 
accomplished before they could be begun. 

All fuisc-Uncs were measured with the Colby apparatus of com- 
l)ensation bars and microscopes. The bars, 10 ft. long, were set 
np liorizoiu.illy on tripod stands; tho niicroscopes, 6 in. apart, 
Were mounted in pairs revolving round a vertical axis and wc'rc 
set ii]) on tribrachs fitted to the ends of th(; bars. Six bars and 
five central and two end pairs of microscope.s — the latter with their 
certicnl axes perforated for a look-down telescope — constituteil 
a complete ai)p.iratus, measuring 63 ft. between the ground pins 
or rc'gi -ters. Compound l.^ars are more liable to accidental changes 
“f leu ;ih than simple bars; they were therefore tested from time 
to time by comparison with a standard simple bar; the microscopes 
were alsf) tested by comparison with a standard 6-in. scale. At 
the first base-line the compensated bars were found to be liable 
t<^ sen;.il)le \Mriations of length with the diurnal variations of tein 
pc'raUin-; these wcue supposed to be duo to the different thermal 
conductivities of the brass and the iron components. It became 
necessary, tlu'refore, to determine the m(‘au daily length of the bars 
precisc'ly, for which reason they w'ere systematic.'illy compared 
with the standard before and after, and sometimes at the middle of. 
the ba.se-line measurement throughout the entire day for a space 
of tliH'e days, and under conditions as nearly similar as possildc 
to tho.so obtaining during the measurement. Eventually tliermo- 
nietiTS were applied experimentally to both components of a 
compound bar, when it was found that the diurnal variations in 
length were principally due lo^ difference of position relatively to 
the sun, not to dilferencc of conductivity — the component nearest 
the sun acejuiring heat most rapidly or parting with it most slowly, 
notwithstanding that both were in the same box, which was always 
sheltered from the sun's rays. Happily the systematic comparisons 
of the compound bars with the standard were found to give a 
sufficiently exact determination of the mean daily length. An 
elalxjrate investigation of theoretical probable errors {p.e.) at the Cape 
Comorin base showed that, for any base-line measured as usual 
without thermometers in the compound bars, the p.e. may be taken 
as -t i’5 millionth parts of the length, excluding unasccrtainable 
constant errors, and that on introducing thermometers into these 
oars the p.e, was diminished to ± millionths. 


In all base-line measurements the weak point is the deierinination 
of the temperature of the bars when that of the atmosphere is 
rapidly rising or falling; the thermometers acquire and kise heat 
more rapidly than the bar if their builds arc outside, and more .slcKvly 
, if inside the bar. Thus there is always more or less lagging, and 
■ its effects are only eliminated when tlie rises and falls are of equal 
, amount and duration; but as a rule the rise generally predominates 
j greatly during the usual hours of work, and whenever this liapjiens 
I lagging may cause more error in a base- line nu;a.surcd with simpli* 
I bars than all other sources of error combined. Jn India the probable 
average lagging of the standard-bar thermometer was estimated 
I as not less than 0 3° F., conf*sponding to an error of — 2 millionths 
in the length of a base-line measured with iron bars. With 
I compound bars lagging would be much the same for both com- 
I ponents and its inlluenco would consequently be eliminated. Thus 
the most perfect base-line apparatus would seem to be one of ct*m 
pensation bars with thermometers attached to each component; 
then the comparisons with the standard need only be taken at 
the times when the temperature is conshint, and there is no 
lagging. 

The plan of iriangulation was broadly a system of inttTual 
meridional and longitudinal chains witli an external border of 
oblique chains following the course of the frontier and the coast 
lines. The design of each chain was mressarily much inllueiiced by 
the physical features of tho country over which it was carried. The 
most difficult tracts were plains, devoid ol any commanding points 
of view, in some parts covered with forest and jungle, malarious 
and almost uninhabited, in other parts covered with towns and 
villages and umbrageous tret's. In .such tracts triangulalion was 
impo.ssible c;xcept by constructing towers as stations ol observation, 
raising tliein to a sufficient height to overtop at least the ecarth's 
cimmtiire, and tlien either increasing the height to .surmount all 
I obstack»s to mutual vision, or clearing the lines. Thus in hilly 
I and open country the chains of triangles were generally made 
} “ doublo " throughout, i.r. formed of polygonal and quadrilateral 
figures to give greater breadth and accuracy; but in lorest and close 
country they were caiTied out as series of single triangles, to give 

minimum of labour and exi>ense. Symmetry was secured by 
I restricting tho angles between the limits of 30"" and 90'' . The average 
' side length was 30 m. in hill country and ii in the plains; the 
longest principal side was 62-7 m., though in the secondary tri- 
angulalion to the Himalayan peaks there were side's exceeding 
200 m. Long sides were at first considered desirable, on the prin- 
ciple that the fewer the links the greater the accuia( y of a chain 
of triangles; but it was eventually found that good observations 
on long sides could only bo obtained under exceptionally lav«)urable 
atmos]>heric conditions. In plains the length was governed by 
tho lieight to which towers could be conveniently raised to surmount 
the curvature, under the well-known condition, height in feel — 

^ X square of the distance in miles; thus 2.f ft. ol height was 
needed at eacli end of a side to overtop the curvature in 12 m., 
and to this had to be added whatev('r was reejuired to surmount 
obstacles on the ground. In Indian plains relracfion is more 
frequently negative than positive during sunshine; no reduction 
could therefore be made for it. 

The selection of sites for stations, a simjilc matter in hills and o])en 
country, is often difficult in ])laius and close country. Jn tin; early 
o])crations, when the great arc was being carried across the wide 
plains of the (iangelic valley, which arc covered with villages and 
Iri'cs and other obstacles to distant vision, masts 35 ft. high were 
carried about for the support of the small n'connoitring theodolites, 
with a sufficiency of poles anel baml^oos to form a scaJloldiiig of 
the same height for the observer. Other masts 70 It. high, with 
arrangements for dis])laying blue lights by night at 90 ft., were 
erected at the spots where station sites were wanted. J 3 ut the 
cost of traiivsport was great, the rate of progress was slow, and the 
re.sults were un. satisfactory. Eventually a method of touch rather 
than sight was adc)})ted, feeling the ground to search for the obstacles 
to be avoided, rather than attempting to look over them; the 

rays " were traced either by a minor triangulation, or by a traverse 
with theodolite and peram ulator, or by a .simple alignment of 
flags. The first method givi'S the direction ot the new station 
most accurately; the second searches the ground most closely; 
Ihe third is best suited for tracts of uninhabited forest in which 
there is no choice of either line or site, and the required station 
may be built at the intersection of the tw’O trial Jgjiys leading up 
to it. As a rule it has been found most economical and expeditious 
to raise the towers only to the height necessary fer surmounting 
the curvature, and to remove the trees and other obstacles on the 
lines. 

Each principal station has a central masonry pillar, circular 
and 3 to 4 ft. in diameter, for the support of a large theodolite, 
and around it a platform 14 to 16 ft. square for the observatory 
tent, observer and signallers. The pillar is isolated from the plat- 
form, and when solid carries the station mark — a dot surrounded 
by a circle — engraved on a stone at its surface, and on additional 
stones or the rock in situ, in the normal of tho upper mark; but, 
if the height is considerable and there is a liability to deflexion, 
the pillar is constructed with a central vertical shaft to enable the 
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theodolite to be plumbed over the CTOund-level mark, to which access 
is obtained through a passage in the basement. In early years this 
precaution against deflection was neglectetl and the jnllars were 
Duilt solid throiigliout, whatever their height; the surrounding 
platforms, being usually constructed of sun-dried bricks or stones 
and earth, were liable to fall and press against the pillars, some of 
which thus b(!came deflected during the rainy seasons that inter- 
vened bet^yeen the periods during which operations were arrested 
or the beginning and close of the successive circuits of triangles. 
Large theodolites were invariably employed. Repeating circles 
were highly thought of by French geodi sists at the time when the 
Operations in India were begun; but \hey were not used in the 
survey, and have now been gcmerally discarded. The principal 
theodolites were somewhat similar to the astronomer's alt-azimuth 
instrument, but with larger azimuthal and smaller vertical circles, 
also with a greater base to give the firmness and stability which 
are required in measuring horizontal angles. The azimuthal 
circles had mostly diameters of eithtu* 36 or 24 in., the vertical 
circles having a diameter of 18 in. In all th(^ theodolites the base 
was a tribracli resting on three levelling loot-screws, and the circles 
arc read by microscopes; but in tlifferent instruments the fixed 
and the rotatory parts of the body varied. In some the vertical 
axis was fixed on the tribrach and projected upwards; in others it 
revolved in the tribrach and proj acted downwards. In the former 
tlie azimuthal circle was fixed to the tribrach, while the telescope 
pillars, the microscopes, the clamps and the tangent screws were 
attached to a drum revolving round the vertical axis; in the 
latter the microscopes, claini)S and tangent screws were fixed to 
tlu; tribrach, while the telescope pillars and the azimuthal circle 
werti attached to a plate fixed at the head of the rotary vertical 
axis. 

Cairns of stones, poles or other opaque signals were j)rimarily 
employed, the angles being measureil by day only; eventually 
it was found that the atmosphere was often more favourabhi for 
observing by night than by day, and that distant points were raised 
well into view by refraction by night which might be invisible 
or only seen with difficulty by day. Lamps were then introduced 
of the simple form of a cup, 6 in. in diameter, filled with cotton 
seeds steeped in oil and resin, to burn under an inverted earthen 
jar, 30 in. in diameter, with an aperture in the side towards the ob 
server. Subsecjuently this contrivance gave place to the Argand 
lamp with parabolic reflector; the opatjue day signals were discarded 
for heliotropes reflecting the sun's rays to the observer. The j 
introduction of luminous signals not only rendered the night as 
well as the day available, for the observations but changed the char- 
acter of the operations, enabling work to be done during the dry 
and healthy season of the year, when the atmosphere is generally 
hazy and dust ladiui, instead of being restricted as foriiu'.rly to the 
rainy and unhealthy seasons, when distant opaque; objects arc 
best seen. A higher degree of accuracy was also secured, lor the 
luminous signals were invariably displayed through diajdiragrns of 
nppropriate aperture, truly centred over the station mark; and, 
looking like stars, they could be observed with greater i)recision, 
whereas opaqiu; signals are always dim in comparison and are liable 
to be seen excentrically when tin; light falls on one side. A signal- 
ling party of three men was usually found sufficient to manipulate 
;i pair of hehotropcs — one for. .single, two for double reflection, 
accoiding to the sun's ])osition — and a lamp, throughout the night 
and day. Heliotropcrs were also employed at the observing 
stations to flash instructions to the signallers. 

The theodoUtes were invariably set up under tents for j)rotection 
against sun, wind and rain, and centred, levelled and adjustc;d for 
the runs of the microscopes. Then the signals were 
Mesuuring observed in regular rotation round t^e horizon, alter- 
nor Mon a lately from right to left and vice versa; after the pre- 
Aag es, scribed minimum number of rounds, tsither two or tliree, 

had beem thus measured, the telescope was turned through 
180'', bf)th in altitude and azimuth, changing the jjosition of the 
face of the vertical circle relatively to the observtT, and further 
rounds were measured; additional measures of .single angles were 
taken if the prescribed observations were n<jt sufficiently accordant. 
As the microscopes were invariably equidistant and their number 
was always odd, either three or five, the readings taken on the azi- 
muthal circle during the telescope pointings to any object in the 
two positions of the vertical circle, “ face right " and *’ lace left," 
were made on^wicc as many equidistant graduations jus the number 
f)f microscopes. The theodolite was then shifted bodily in azimuth, 
by being turned on the ring on the head of the staml, which brought 
new graduations under the micro.scopes at the telescope pointing.s; 
then iurthfir rounds were ineasuri'd in the new positions, face right 
and face left. This proct;ss was rt*peatod as often as had been pre- 
viously prescribe.d , the succe.ssive angular shifts of position being made 
by equal arcs bringing equidistant gra<l nations under the luicnKscopes 
during the successive telescope pointings to one and the same object. 
By these arrangements all periodic errors of graduation were elimi- 
nated, the numerous graduations that w(;re read tended to cancel 
accidental errors of division, and the numerous rounds of measures 
to minimize the errors of observation arising from atmospheric 
and personal causes. 

Under this system of procedure the instrumental and ordinary 


Vertical 

Angies, 


I errors are practically cancelled and any remaining error is most 
probably due to lateral refraction, more (ispecially when the rays 
I of light graze the surface of the ground. The tlnee angles of every 
triangle were always measured. 

The apparent altitude of a distant point is liable to considerable 
variations during the twenty-four hours, under the influence of 
changes in the density of the lower strata of the atmo- 
sphere. Tt'rrestrial refraction is capricious, more par- 
ticularly when the rays of hght graze the surface of thi; 
ground, passing through a medium which is liable to t;xtremcs of 
rarefaction and condensation, under the alternate influence of the 
sun's heat radiated from the surface of the ground and of chilled 
atmospheric vapour. When the back and forward verticals at a 
pair of stations are equally refracted, their difference gives an exact 
measure of the difference of height. But the atmosj)heric conditions 
are not always identical at the same moment everywhere on long 
rays which graze the surface of the ground, anti the ray between 
two reciprocating stations is liablt; to be tliffcrently refracted at 
its extremities, each end being infliitmced in a greater degree by 
the conditions prevailing around it than by those at a distanct;; 
thus instances are on record of a station A being invisible from 
another B, while B was visible from A. 

When the great arc entereil the plains of the Gangetic valley, 
simultaneous reciprocal verticals were at first adopted with the 
hope of eliminating refractitm; but it was soon found „ - , 

that they did not do so sufficiently to justify the ex- ® 
pense of the additional instruments and observers. Afterwards 
tht; back and forward verticals were observed as the stations were 
visited in succession, the back angli;s at as nearly as possible the 
.same time of the day as the forward angles, and always during 
the so-called " lime of minimum rtdraction, " which onlinaiily 
Ix'gins about an hour after apparent noon and lasts from two 
to three hours. The aj)parcnt zenith distance is always greatest 
then, but the refraction is a minimum only at stations which arc 
well elevated above the surface; of the ground; at stations on i)lains 
the refniction is liable to pass through zero and attain a consider- 
able negative magnitude during the heat of the day, for the lower 
strata of the atmosphere are then less dense than the strata imme- 
diately above and the rays are refracteil downwards. On plains 
the greatest positive refractions are also obtaiiu'd maximum 
values, both positive and negative, usually occurring, the iornu'r 
by night, the latter by day, when the sky is most free Irom clouds. 
The values actually met with were found to range from | 1*21 
down to —0-09 parts of the contained arc on ])laiiis; the normal 
“ coetficieiit of refraction " lor fri;e rays between hill stations 
below 6000 ft. was about 0*07, which diminished to 0*04 above 
18,000 ft, broadly varying inversely as the temj)iTature and 
dirt;ctly as the i)re.ssure, but much influenced also by local climatic 
conditions. 

In measuring the vertical angles with the great theodolites, 
graduation errors were regarded as insignificant comj)ared with 
errors arising from uncertain refraction; thus no arrangement was 
made for effecting changes of zero in the circle settings. The ob- 
servations were always taken in pairs, face right and left, to eliminate; 
index errors, oidy a few ilaily, but .some on as many days as 
p()s.sible, lor the variations from ilay to tlay were found to be greater 
than the <liurnal variations during the hours of minimum 
refraction. 

In the ordnance and other surveys the bearings of the surround- 
ing stations are deduced from the actual observations, but from 
the “ included angles " in the Intlian survey. fhe w i hi 
observations of every angle are tabulated vertically in 
as many columns as the number of circle settings face left and face 
right, and the mean for each setting is taken. For several years 
the general mean of lliesc was adopted as the final result; but 
subsecjuently a “ concluded angle " was obtained by combining the 
single means with weights inversely jiroportional to + o- ; n g, 
being a value; of the e.m.s.^ of graduation derived empirically from 
the dificrences between the general mean and tin; mean for each 
setting, o the e.m.s. of observation deduced from the differences 
between the individual measures and their re.spective means, and 
w the number of measures at each setting. Thus, putting a/j, . . . 
for the weights of the single means, w for the weight of the con- 
cluded angle, M for the general mean, C for the concluded angle, 
and c/j, af.2, ... for the differences between M and the single 
means, we have 

C = (I) 

-f -b 

and w ^ w-^ w.^ ’ir (2) 

C — M vanishes when n is constant; it is inappreciable when g 

is much larger than o\ it is significant only when the graduation 

errors are more minute than the errors of ob.servation ; but it was 

always .small, not exceeding 0*14" with the system of two rounds 
of measures and 0 05^ with the system of three rounds. 

The weights of the concluded angles thus obtained w'erc employed 
in the primary reductions of the angles of single triangles and 
polygons which were made to satisfy the geometrical conditions 

^ The theoretical “ error of mean square " — 1*48 x “ probable 
error." 



TKI ANGULATION] 


surveI^ing 


145 


r lii/ure, because they were strictly relative for all angles 

°^f«asiired with the same instrument and under similar circumstances 
ni conditions, as was almost always the case for each single figure. 

1 in the final reductions, when numerous chains ot triangles 
^^^'^noscnl of figures excK:uted with different instruments and under 
nent circumstances came to be adjusted simultaneously, it was 
, ^ s'lrv to modify the original weights, on such evidence of the 
Vision of the angles as might be obtained from other and more 
^4hble sources than the actual measures of the angles. This 
treatment will now be described. 

Values of tlieoretical error for groups of angles measured with 
fho 'same instrument and under similar conditions may be obtained 
^ " in three ways- (i) from the squares of the reciprocals 

Theoretical q£ weight w deduced as above from the measures 
Errors ot „f such angle, (ii.) from the magnitudes of the excess of 
Angles, sum of the angles of each triangle above 180^ -f- the 

spherical excess, and (iii.) from the nmgnitudcs of the corrections 
which it is ncces.sary to apply to the angles of polygonal figures 
and networks to satisfy the several geometrical conditions. 

Everv fig'ire. whetlier a single triangle or a polygonal network 
was made ennsistent by the application of corrections to the observed 
angles to satisfy its geometrical conditions. The three 
Harmon- angles of every triangle having been ob.served, their 
hlng to be made rrz 180® \- the spherical excc\ss; 

Angles. lU'tworks it was also necessary that the sum ot the 

angles measured round the horizon at any station should be exactly 
^ that the .sum (d the parts of an angle measured at different 
times shoul<l etpial the whole and that the ratio of any two .sides 
-hoiild be identical, wluitcvcr the route through which it was com- 
jiuted. Thesis are c illcil the triangular, central, toto- partial and side 
coJKlitioiis; they present n geometrical equations, which contain 
t unknown quantitif'S. the errors of the observed angles, t being 
always z.-n. When these ecjuatioiis are satisfied and the deduced 
values ol errors are applied as corrections to the observed angles, 
the hgnre lH\:cunes consistent. Primarily the etiuatious were treated 
f)V a method of successive approximations; but afterwards they were 
ill solved simultaneously by the so-called method of minimum 
^(juares. which h'ads to the most probable of any system of correc- 
tions. 

The angles having been made geometrically consistent inter se 
in each figure, the side-lengths are computed from the base-line 
onwards by Legendre's theorem, each angle being dimin- 
Sldesof ishod by one-third of the spherical excess of the triangle 
Irlangles, which it appertains. The the(.)r<‘tn is a])})licablo 
without sensible error to triangles of a much larger size than any 
that are ever measured. 

A station of origin being chosen of which the latitude and longitude 
are known a.stronomically, and also the azimuth of one of the 
Lfl///i/de«jK/ surrounding stations, the differences of latitude ainl 
Longitude of longiividG and the reverse azimuths arc ailculatcd in 
Stations; succession, for all the stations of the triangulation, 
Azimuth of by Ihiissant’s formulae {Traitr de gMhie, 3rd cd., Paris, 
Sides. 1842). 

rrobleni. -.\ssnming the earth to be splieroidal, let A and B be 
two stations on its .surface, and let the latitude and longitude of A 
be knowm, also the azimuth of B at A, and the disbincc bctw'een 
A and H at the mean sea-level; wc liavc to find the latitude and 
longitude of B and the azimuth of A at H. 

The following symbols are employed : a the major and b tlic 


minor semi-axis; e the cxccntricity, 


_ f a-^ — }r\ i 

“ I ' 


1 ) the radius of 


cur\ aturc to the meridian in latitude A, 


—.7' ./ I' the normal 

}i — (3“Sin“A|2 


to the meridian in latitude A, — - 


-j .iI A and L the given 

{i--f“sm“A}i 

latitude and longitude of A; A -f AA and L + aL the required lati- 
tude and longitude of B; A the azimuth of B at A; B the azimuth 
of A at B; aA —B — (ird'A ) ; c the distance between A and B. Then, 
all fizimuths being measured from the south, we have 

r _ 7 cos A coscc I 

? ■ 


AA ' 


H sinM tan A cosec i" 

2 p.V 

d £1 — ^ co<‘vl sin 2 A cosec i" 

4 


aL'* 


; coscc I 


I 4-1 — sin- A cos .4(i -f 3 tan^A) coscc i' 

v o p.v^ 

c sin A ^ 

V Ci)S A 

I sin 2.4 tan A, 

' 2 cos A 

I (i 'I' 3 cos.4 

6 cos A 

I £>sn^t^coseci' 

3 y* cos A 


(3) 


-cosec I 


. cosec I 


(•4) 


aA" or 

B - (, + ^) = 


f _ sin A tan x cosec i 

V 

4. i 1+2 tan'-x Is*” lAcoscc i" 

^ 4 1 /“ I. I -e-j 

-^^’(f- + tan-'x cos.'i cosec 1" 

I 4 - i i-sinM tan A (i -f 2 tan-A) cosec i" 
v 6 y' 


(5) 


Each A IS the sum of four terms .symbolized by 5,. and 

the calculations arc so arranged as to produce these lenns in the 
order 5 a, 5/-, and SA, each 4erm entering as a factor in calculating 
the following term. The arrangement is shown below in eipiations 
in which the symbols P, Q, . . . Z represent the factors which 
depend on the adopted geodetic consUints, and vary with the 
latitude; the logarithms of their numerical values are tabulated in 
tim Auxiliary Tables to facilitate the Calculations of the / ndian Survey. 
5^A= — P.cosA.c 5jZ. = -f- SjA. secA.tan. i 5^.4— | SjL.siiiA't 
5.^\ t=: -I- S^A . P. sin.4 . c 5.jL - 5. A . A . co t A S.A — 1 - 5..X . 7 L . x 

5., A —S^A , V . cot.4 5;,L - }- 5;, A . U . sin.4 . c — -f 5;,/. .\ V j 

54A— — SyA.ALtanA 64L— -j-S^A. lMan.4 5^.4 ! ) 

The calculations described so far suffice to make th(‘ angles of 
the several trigonometrical figures consistent inter se, and to give 
preliminary values of the lengths and azimuths i)t the 
sides and the latitudes and longitudes of the stations. Qf principal 
The results are amply suHicient for the l equiremeiits Triangula- 
of the topographer and land surveyor, and they are 
published in pridiminary charts, which give full numerical 
details of latitude, longitude, azimuth and side-length, and of 
height also, lor each portion of the triangulation — secomlary as 
Avell as principal — as executed year by year. Hut on the com- 
jiletion of the se\ eral chains of triangles further rediu tions became 
necessary, to make tlie triangulation everywhere consistent niter se 
and with the verificatoiy base-lines, so that the lengths and azimuths 
of common sides and the latitudes and longitudes ol common stalions 
.should be filentical at the junctions of chains and that the measund 
and computed lengths of the ba.se-lines should also bi? identical. 

As an illustration of the problem for treatmejit, suppose a 
combination of three meridional and two longitudinal chains com- 
prising seventy-two single triangles with a base line at each corner as 
shown in the accompanying 
diagram (fig. 2) ; suppose the 
three aiiglcjs of every triangle 
to have been me^isured and 
made consistent. Let A be 
the origin, with its latitude 
and longitude given, and also 
the length and azimuth (>f 
the adjoining base- linen With 
these data i)rocosscs of cal- 
culation are carried through 
the triangulation to obtain the ^ 
lengths and azimuths of the 

sides and the kititudcs and longitudes of the stations, Stiy in the fol- 
lowing order : from A through B to E, through F to through F to 
D through F and E to G. and through h'and D to C. Then then; are 
two values of .side, azimuth, latitude and longitude at E- one from 
the right hand chains via B, the other from the left-hand chains 
via F;'".similarly there are tw'O sets of values at C; and each of 
the base lines at B, C ajid 1) has a calculaUtl as well as a 
meiisured value. Thus eleven absolute 1 rrors are presented 
for dispersion over the Iriang illation by the application ul the 
most appropriate correction to each angle, and, as a preliminary 
to the determinf^tion of these corrections, equations must be con- 
structed between each of the absolute errois and the unknown 
errors of the angles from which they originated. For this purjiose 
assume X to be the angle ojiposite the flank side of any triangle, 
and Y and Z the angles opi)Ositc the sides ot continuation; also let 
X, y and .7 be the most probable values of the errors of the angles 
which will satisfy the given equations of condition^ Then each 
equation may be expressed in the form [a^x -rby . fhe brackets 

indicating a summation for all the triangles involved. Wo luive 
first to a.scertaiti the values of the coefficients a, b and c of the 
I unknown quantities. They are reaclily found for tlie side eejuations 
I on the circuits and between the base lines, for x does not enter 
them, but only y and z, with coefficients which are^the cotangents 
of Y and Z, so that these eipiations arc simply [<<>t Y.y— cot Z . 2] -- £. 
But three out of four of the circuit equations arc geodetic, corre- 
sponding to the clo.sing errors in latitude, longitude and azimuth, 
and in them the coefficients arc very complicated. They are oh- 
tained as follows. The first term of each of the three exi)ressi()iLS 
for AA, aL, and B is differehtiated in terms of c and A, giving 

d.A\ ^ ^ 1 



d.AL^ 


dB = dA 


AL 
-f AA 


[-i 4. dA cot A sin i 
I c 

{ -p dA cot A sin i 
I c 
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in which dc and dA represent the errors in the length and azimuth 
ol any side c which have been generated 
in the course of the triangulalion up to 
it from the base line and the azimuth 
station at the origin. Thu errors in the 
latitude and longitude ot any station 
which are due to the triangulation are 
dk, =[V/.AA], and dL, — [rf.Ai-]. Let 
station i be the origin, and let 2, 3. ... 
be the succeeding stations taken along 
a predetermined line of traverse, wdiicli 
may either fun from vertex to verte.x 
of the successive triangles, zigzagging 
between the flanks of the chain, as in 
hg- 3 (r). he carried directly along one 
of the Hanks, as in fig. 3 (2). For the 
general symbols of the differential equa- 
tions substitute AA„, aL„, c„, A„, 

and B,i. for the side betw'cen stations « 
and n i ol the traverse; and let 
and hA „ be the errors generated betwe-en 
the sides and c„; then 

■ ^ ■ i- -ji j . . . " = T-l : 

fi Co ’ * c,, iLc J * 

, = dJJ^ -f ; . . . dA„ + SAu. 



Performin 


necessary substitutions and summations, W'C get 


t-.-. I-A/I,/’"'' 

dB - ^ ^ , 

I -f (i -r'|i A.*l cot A\ sin l-(i i I'oi A] sin 

-1- • • • -h (t -\- cut A,: shr i")SA„. 

I + "lAA]'-'-'- -I- . . . h AK — 

I 1 c, Co c„ 

-- hill -f- '[[AA tan + • • • 

( -f- AA„ Ian Au5A„} sin i" 

+ "LA/.l"'''- I- . . . -I- Al.,,®-'^ 

I * Cn 

/-, + 1 - I ^ _ 

[ -h A/.„ cot AudAn\ sin i". 

ThiH we h;-.ve the following expression for any geodetic error: — 

-]-••• I -f- "I- • • • + <l>>i^A„ = E, (8) 

c 1 c« 

where /x and (ft represent the respective summations which are the 
coefficients of 5c and bA in each instance but the first, in which i 
is added to the summation in forming the coefficient ot 5A, 

Tlie angular errors x, y and must now be introduced, in place 
of 5c and 5J, into the general expression, whicli will then bike differ- 
ent forms, according as the route adopted for the line of traverse 
was the zigzag or the direct. In the former, tlie number of stations 
on the traverse is ordinarily the same as the number of triangles, 
and, whether or no, a common numerical notation nuiy be adopted 
for both the traverse sbitions and the collateral triangles; thus the 
angular errors of every triangde enter the general expression in the 
form ± <px -f- cot Y. /I'y — cot Z . ^'z, 

in which ix'= (x sin i", and the upper sign of <^is taken if the triangle 
lies to the left, the lower if to the right, of the line of traverse. When 
the direci: traverse is adopted, there are only half as many traverse 
stations as triangles, and tlicrefore only half the number of fj.\s and 
(p’s to determine ; but it becomes necessary to-, adopt different 
iiinnberiiigs lor the stations and the triangles, and the form of the 
coefficients of the angular errors alternates in successive triangles, 
riuis, if the pth triangle has no side on the line of the traverse but 
only an angh^ at the /th station, the form is 

<p:.X/, h cot Yp . fi/ . yp — cot Zp . . Zp, 

If the fylh triangle has a side between the /th and the (/ d- i)th 
stati(jns of the traverse, the form is 


cot Xq{iXl — [t! I Ar-^Xq -f (</)/ 4- i*-' I Y\ cot Yq)Vq — (<;>/+] — fl/ COt Zq)Zq' 

As each circuit has a right-hand and a left-hand branch, the errors 
of the angles are finally arranged so a.s to present (sj nations of the 
general form 

\iix + by A- cz]^ — [ax by -|- cz]/ = E. 

The eleven circuit and base-line equations of condition having 
been duly constructed, the next step is to find values of the angular 
errors which will satisfy these equations, and be the most probable 
of any system of values that will do so, and at the .same time will 
not disturb the existing harmony of the angles in each of the seven ty- 
twf) triangles. Harmony is maintained by introducing the equation 
of condition a: -f y -f z = o for every triangle. The most probable 
results are obtained by the method of minimum squares, which 
may be applied in two ways. 

i. A factor A may be obtained for each of tlic cightv-tlirce cqua- 

tions under the condition that _ d-L _ is made a minimum, 

L« V wj 


u, t>and being the reciprocals of the w'eights of the observed angles. 
This nece.ssitates tlie simulbineous solution of eighty-three equations 
to obtain as many values of A. The resulting values of the errors 
ol the angles in any, the pXh, triangle, arc 

Xf ^ w,[a;,A] ; yy, = i>f/vA| ; Zf = Wf[CpK\. (g) 

ii. One of the iinknowm quantities in every triangle, as x, imiy 
Vac eliminated from each of the eleven circuit and base-line equa- 
tions by siil)sti tilting its equivalent — (y d- for it, a similar substi- 
tution being made in the minimum. Then the equations take the 
form [{/> — a)y -f-(c — a)r'] ^ E, while the minimum becomes 


r(>i±if + y; + iin 

L M V Wj 


Thus we hav'c now to find only eleven values of A by a simultaneous 
solution of as many equations, instead of eighty-three vjilues from 
eighty- three eijuations; but we arrive at more complex expressions 
for the angular errors as follows : — 

■'> "= 7 I' ) 

»/ -I- Vy + <,> . 

Zy = • 1(11/ I- Vf)[(cy - a/)A] - Vf[(bf - a/)Aj} 

Up d- Vp -t- J 

The sc'conil medhod has inv^ariably been adopted, originally be- 
cause it was supposed that, tlie numher of the factors A being re- 
duced Irom the total number ol equations to that ol the circuit and 
base-line etpiations, a great saving of labour would be eftected. 15ut 
subsequently it was ascertained tlial in this respect there is little 
to choose between the two methods; for, when x is not eliminated, 
and as iminy factors are introduced as there areetpiations, the factors 
for the triangular equations may be readily eliminated at the outset. 
'Vhen the really severe calculations will be restricted to tlie .solution 
of the equations containing the factors for the circuit and base-line 
equations as in the second method. 

in the preceding illustration it is assumed that the base-lines are 
errorless as compared with the triangulalion. Strictly speaking, 
however, as base-lines are fallible quantities, presumably of dilTer- 
ent weiglit, their errt>rs should be introduced as unknown quantities 
of which the iiiOvSt probable values arc to be determined in a simul- 
taneous investigation ot the errors of all the facts of observalion, 
whetluT linear or angular. When they are connected togedher 
by so lew' triangles that their ratios may be deduced as accurately, 
or nearly so, from the triangulation as from the measured lengths, 
this ought to be done; tmt, when the connecting triangles an* so 
numerous that tlie direct ratios are of much greater weight than 
the trigonometrical, the errors ol the base-lines may be neglected. 
In the reduction of the Indian triangolation it was decided, after 
examinin.g the relative magnitudes of the probable errors of the 
linear and the angular in(*a.surcs and ratios, to assume the base-lines 
to be errorless. 

The chjiins of triangles being largely coiii]>osed of polygons or 
other nctw'orlcs, and not niendy ol single tri.'iiigles, as has lieen 
assumed for simplicity in the illustration, the geometrical liariuony 
to he maintained invoh'cd thii introduction of a large niimber ol 

side,” ” central” and ” toto-paili.'d ” equations ot condition, as 
well as the triangular. Thus the prnlilem for attack w'as the simul- 
taneous solution of a number of equations of condition - that of .ill 
the geometrical conditions of every figure -f four timi's the number 
of circuits formed bv the chains oi’ triangles -j- the number of biise- 
lines — I, the number of unknowm quantities contained in the 
equations Ixdng tliat of the wdiole of tlic observed angles; the 
method of proc(*dnre, if rigorous, would be preciselv similar to that 
already indicated fiir ” hnrmonizing the angles of trigoromelrical 
figures,” of wdiich it is merely an expansion from single figures to 
great groups. 

The rigorous lreatm(*nt would, how'cvcr, have involved the simul- 
taneous solution of about 4000 equations between 9230 unknown 
quantities, which was impracticable. The triangulation \yas 
therefore divided into sections for separate reduction, of which 
the most important were the five between the meridians of 
and 02® (see fig. i), consisting of four quadrilateral figures and a 
trigon, each comprising several chains of triangles and some base- 
lines. This arrangement had the advantage of (enabling the final 
reductions to be \ak(Mi in hand as soon as convenient after the 
completion of any section, instead of being postponed until all 
w^cre completed. ^ It was subject, however, to the condition that 
the sections containing llie best chains of triangles were to be first 
reduced; for, as all chains bordering contiguous sections would 
necessarily be ” fixed ” as a part of ‘the section first reduced, it was 
obviously flesirablc to run no risk of impairing the best chains by 
forcing {h(*m into adjustment with others of inferior quality. It 
happened that both the north-east and the south-west quadrilaterals 
contained several of the older chains; their reduction was therefore 
made to follow that of the collateral sections containing the modern 
chains. 

But the reduction of each of the.se great sections was in itself a 
very formidable undertaking, necessitating some departure from 
a purely rigorous treatment. For the chains were largely composed 
of polygonal networks and not of single triangles only as assumed 
in the illustration, and therefore cognisance had to be taken of a 
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numlx'r of “ side " and other j^eometrical equations of condition, 
which f'filered irregularly and caused ^^reat entanglement. Equa- 
tions q and lo of the illustration are of a simple form because they 
hive a single geometrical condition to maintain, the triangular, 
which is not onlv expressed liy the simple and symmetrical equation 

.|. y ^ r ---o, but — what is of much greater importance — recurs in 
i rc'^ular order of sequence that materially facilitates the general 
solution, 'rhiis, though the Ccdculations must in all cases be very 
nunicroiis and laborious, rules can be formulated under which they 
can be well controlled at every stage ami eventually brought to a 
successlul issue. TJie other geometrical conditions of networks arc 
exT)ressed by eijuations which are not merely of a more complex 
form but have no regular order of soqucncc, lor the networks pre- 
sent a variety of forms; thus their introduction would cause much 
entanglement and complication, and greatly increase the labour of 
the calculations and the chances of failure. Wherever, therefore, 
unv compound figure occurred, only so much of it as was required 
to fonn a chain of single triangles was employed. The figure having 
prc\ iou>lv been made consistent, it was immaterial what part was 
employcvl, but the sclcctimi was usually made so as to introduce 
the fewest triangles. The triangulation for final simullaneous 
reduction was thus made to consist of chains of single triangles 
only; but all the inclmh’d angles were “ fixed " simultiincously. 
The excluded angh'J^ compound figures were subsequently har- 
monized uiih the fixed angles, which was readily done for each 

figure pry .‘■c. 

This departure from rigorous accuracy was not of material im- 
])ott;nice, lor the angles of the conqiound figures <‘xclnded from the 
simnltaneoLis reduction had already, in the course of the several 
independent figural adjustments, been made to exert their full in- 
lliience on the inrliideil angli's. The figural adjustments had. how- 
ever. introduced new relations between ihe angles of dilferent 
liguros, causing their weights to increase caetevis paribus with the 
number ol geometrical conditions satisfied in each instance. Thus, 
Mi])])0'?e A’ to be the average weight of the t oliserved angles of any 
figure, ami )f tlu; number of geometrical conditions pn'sciited for 
satisf.ietioji ; tluui the aviTage weight of tlic aiygles alter adjustment 

may be t.'Jc.'ii as in . ^ ^ , the factor thus being 1*5 for a triangle, 

t’H for a hexagon. 2 for a quadrilateral, 2*5 for the network around 
the Siroii) bast' lint', iv'c. 

In iramiiig llie normal equations between the imielorminote 
hutors A lor tlio final simultaneous rt'duction, it v\ould have .greatly 
a' Idee I to the labour ol the subst'tpuuit calculations if a separate 
weight had been .given to each unglo, as was done in the primary 
figural reductions; this was obviously unnecessary, tor theoretical 
rc'iuireiuents would now be amply satisfied by giving etpial weights 
to all the angles of each independent figure The mean weight 
th.it wa-i finally adopt(?d tor the angles of each group was therefore 
taken as 


(1 being th<' modulus. 

riu' second of the two processes for applying the method of 
iniiiiinum squares having been adopted, the values of the errors 
v and of the an.gles appertaining to any, the />th. triani^lci were 
iinally cx])ressed by the iollowiiig equations, w'hich are dt'rivixl 
liom (tv)) by substituting u for the reciprocal final nrcaii weight as 
above determined : — 

r/ ^ — <'/> 

The lollowing table gives the number ol equations of condition 
and unknown quantities — the angular errors in the five great 
sections of the triangiilation. which wxne res])('c lively inrluded in 
the simultaneous general reductions and rclc.gated to the subse- 
quent adjustments of each figure per se : — 
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The corrections to the angles were generally minute, rarely ex- 
ceeding the theoretical probable errors of the angles, and therefore 
applicable without taking any liberties with the facts of observa- 
tion. 


Azimuth 

Ohservn- 


Azimuth observations in connexion with the principal triangiila- 
tion were detc’-mined by mcasurin.g the horizontal angle between 
a referring mark and a circumpolar star, .shortly before 
and after elongation, and usually at both elongations 
in order to eliminate the error of the star's place. System- 
atic changes of “ face *' and of the zero settings of the ^ 
azimuthal circle were made as in the mcasuri'ment of the prineijjal 
angles; but the repetitions on each zero wt're more numerous; 
the azimuthal levels were read ami corri'ctions applied to the star 
observations for dislevelmeiit. The triangulation w.as not adjusted, 
in the course of the final simultaneous rt'duction, lo flu^ astronomi- 
cally determined azimuths^ because tht'y art; liablt' to be vitiated 
by local attractions; but the azimuths observetl at about fitty stations 
around the primary azimuthal station, wdiich w’as adoj^ted as the 
origin of the geodetic calculations, were referred to that station, 
througli the triangulation, for comparison with the jwimary azimuth. 
A table was juepared ol the differences (observed at the origin — 
computed from a distance) between the primary ami the geodetic 
azimuths; the differences w'erc assumed to be mainly due to the 
loc.al delloxions of the jihnnbdine and only partially to error in the 
tiiangulation, and each was multiplied by the factor 
tan.gent of latitude of ori.gin, 

^“tangent of latitude of comparing .station 


in order that tlu; eftocL of the local attraction on the azimuth ob- 
served at the distant station — which varies with the latitude' and 
is -T- the deibixion in the prime vertical X the tangent of the latitude 
— might be converted to what it w'oiikl have been had the station 
been .situated in the same latitude as the origin. JCach deduction 
W’as given a weight, ze, inversely proportional to tlu; number of 
triangles connecting the station with the origin, and tlu; most prob- 
a1>le value of the error of the observed azimuth at the origin was 
taken as 

> _ [(observed — computed) p Zf']. - 

Lzc'] 

the value of X thus obtained w'as - I’l". 

'Phe formulae ('inployed in the reduction of tlu; azimuth observa- 
tions were as follows. In the sjiherical triangh* PZS, in which 
/Ms the pole, Z the zenith, and .S‘ the star, tlu; co latitude PZ and 
tlu' polar dist.anc(' PS art' known, ;iml, as the anglt' at N is a right 
angh* at the elongation, tht; hour angle and the azimuth at that 
time are found from the etpiatioiis 

cos P — tan J*S cot / 'Z, 
cos Z — cos PS sin P. 


The inte?’val, 5P, betw'eeii the time oi any observation and that 
of the elongation bt'ing known, the cornspoutling azimuthal angle, 
8Z, betweeen the two positions of the star at tlu; time.s of observa- 
tion and elongation is given rigorously by tlu; following expression 
tan 5Z 

2sin-j5/' 

c7)t PV si n PZ siifPI 1(1 aib'P.V cos f>P -f- see- PS cot /’"si n SP} 
which is expressed as follows for logarithmic computation — 

111 tan Z cos“ PS 
- » -1 / 




5Z - - ' 


50 

where i?i - 2 sin- -- cosec i' 


n - 2 sin-P.S sin- ;iud 
2 . 2 

I ^ cot P sin 5/^; I, m, and n are tabulated. 

Let A and D (fig. ^) lu* any two jioiiits the normals at which nu'ct* 
at r, cutting the sea-lev(‘l at p and ly; take I)q -- Ap, tlu ji hJ) is 
tlu; liiffereiice of height ; draw' „ . . . a r> 

.h. A. i, » r — 

A aiul P, then* aAH is tlu; 
di'pression of B at A ami hBA that of 
A at B; join AD, tlu u B/^ is determined 
from tlu; triangle ABD. The baang illation 
gives the distance betw’cen A and B at 
the sea-level, wlu'Uce pq — r; tliiis,^< 
putting Ap, the h(;ight of A abo\e the 
sea-lcvel, -= II, ami p(' ~ v, 

II 


AD 




I (M) 

r 2.\V‘/ 

Putting Da and Df, for the actual depres- 
sions at A ami B, S for the angle at A, 
usually called the “ .subtended angle," 
and h for BD - 

.9 -= (15) 

and h = AD^''^^. (i6) 

COS Dfy 

The angle at C being = Df, -j- Da, S may 
be expressed in terms of a single vertical angle and C when 
observations have been taken at only one of the tw'o points. 

C, the *' contained arc," = — co.scc i* in seconds. Putting D'a 

2py 

and D'fi for the observed vertical angles, and <pa, q>b for the amounts 
by which they arc affected by refraction, Da ~ D'a <pa and 
Db =5 D'b -f 0# ; fpm and <i>b may differ in amount, but as they 
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cannot be st^^arately ascertained they are always assumed to be 
e(]ual; the hypotliesis is sulficicntly exact for practical purposes 
when V>oth verticals have been measured under similar atmospheric 
conditions. The retractions being taken equal, the observed 
verticals are substituted for the tnui in (13) to tind .S', anti the 
difference of height is calculated by (lO); the third term within 
the brackets of (14) is lusually omitted. Tlie mean value of the 
refraction is deduced from the formula 

(/> - +/)V)}. (17) 

An api)roximatc value is thus obtained from the observations 
between the pairs of recipiocatiiig station’s in each tlistrict, and the 
corresponding mean “ coclTicient of refraction,” ^ C, is computed 
lor the district, and is employed when heights have to be deter- 
iiiiiietl from observations at a single station only. When either of 
the vertical angles is an elevation — E must be substituted for D 
in the above cxiiressions.^ 

2. Levelling 

Levelling is the art of determining the relative heights of points 
on the surface of the ground as referred to a hypothetical surface 
which cuts the direction of gravity everywhere at right angles. 
When a line of instrumental levels is begun at the sea-level, a 
series of heights is determined corresponding to what would l-)e 
found by perpendicular measurements upwards from the surface 
of water communicating freely with the sea in underground 
channels; thus the line traced indicates a hypothetical prolonga- 
tion of the surface of the sea inland, which is ev'erywhere 
conformable to the earth's curwature. 

The trigonometrical determination of the relative heights of 
points at known distances apart, by the measurements of their 
mutual \’ertical angles- is a method of levelling. But the method 
to which the term “ levelling is always applied is that of the 
direct determination of the differences of height from the 
readings of the lines at which graduated staves, held vertically 
over the points, arc cut by the horizontal plane which passes 
through the eye of the observer. Each method has its own 
advantagavs. The former is less accurate, but best suited for 
the requirements of a general geographical survw, to obtain the 
heights of all the more prominent objects on the surface of the 
ground, whether accessible or not. 'I'he latter may be conducted 
with extreme precision, and is specially valuable for the deter- 
mination of the relative levels, however minute, of easily 
accessible points, howe\er numerous, which succ’ced each other 
at short intervals apart: thus it is veiA' generally undcrbiken 
pari passu with geographical surveys to furnish lines of level for 
ready reference as a check on the accuracy of the trigonometrical 
heights. In levelling with staves tlie measure rneiils are always 
taken from the horizontal plane whicli passes through the eye 
of the observer; but the line of levels which it is the object of the 
operations to trace is a curved line, eveiv^whcre conforming to 
the normal curvature of the earth’s surface, and deviating more 
and more from the plane of reference as the distance from the 
station of observation increases. Thus, either a correction for 
curvature must be applied to ever}" staff reading, or the instru- 
ment must he set up at cciual distances from the staves; the 
curvature correction, being the same for each staff, will then be 
eliminated from the difference of the readings, which will thus 
give the true difference of level of the points on which the staves 
are set up. 

Levelling has to bo relocated frequently in executing a long line 
f)l levj*K say seven times on an av('r;'.ge in every mile — and must 
b(* conducted with precaution against various errors. Instru- 
mental errors arise when the visual axis of the telescope is not 
perpendicular to the axis of rot;».tion, and wlien the focusing tube 
loes not move p uly parallel to tlie visual axis on a change of focus. 
The first error is eliminated, ami the .second avoided, by placing 
th(' instrument at etpial distances from the staves; and as this 
]>rocedure has also the advantage of eliminating th(? corrections 
for both curvature and refraction, it slioukl invariably be adopted. 

^ In topogra])hical and lev elling operations it is .sometimes con- 
vimient to apply small corrections to observations of the height 
for curvature and refraction simultaneously. Putting d for the 
distance*, r for the earth's radius, and k for the coefficient of 
refraction, and expressing the distance and radius in miles and 
the correctiem to height in feet, then correction for curvature 

H correction for retraction ^ correction for both 

3 


Errors of staff readings should be guarded against by having the 
staves graduated on both face.s, but differently figured, so that 
the observer may not be biased to repeat an error of the first 
reading in the second. The staves of the Indian survey have one 
face painted white with black divisions — feet, tenths and hundredths 
— from o to 10, the other black with white divisions from 5*55 to 
i5‘55‘ Deflexion from horizontality may either be measured and 
allowed for by taking the readings of the ends of the bubble of the 
spirit-level and applying corresponding corrections to the stall 
readings, or be eliminated by setting the bubble to the same position 
on its scale at the reading of the second staff as at that of the first, 
both being equidistant from the observer. 

Certain errors are liable to recur in a constant order and to 
accumulate to a considerable magnitude, though they nuiy be too 
minute to attract notice at any single station, as when the work 
is carried on under a uniformly sinking or rising refraction — from 
morning to mitlday or from midday to evening — or when the instru- 
ment takes some {inn* to settle down on its bearings after being set 
up tor observation. They may be eliminated (i.) by alternating the 
order of observation of the staves, taking the Imck sbitf first at one 
station and the forward first at the next; (ii.) by working in a 
circuit, or returning over the same line back to the origin; (iii.) 
by dividing a line into sections and reversing the direction of 
operation in alternate .sections. Cumulative error, not eliminable 
by working in a circuit, may be caused when there is much northing 
or southing in the direction of* the line, for tlien the sun’s light 
will often tall endwise on the bubble of the level, illuminating the 
outer edge of the rim at the nearer end and the inner edge at the 
farther end, and so biasing the observer to take .scale readings 
of edges which are not eipiidistaiit Jroin the centre of the bubble; 
this introduces a tendency to raise the south or depress the nortJi 
ends of lines of level in the northern hemisphere. On long lines, 
the employment of a second observer, working iiulejKiulently ov er 
the siimc ground as the first, station by station, is very desirable. 
I'he great lines are usually carried over the main roads of the country, 
a number of ” bench marks ” being fixed for future reference. in 
the ordnance survey of Great Britain lines have been carried acro.ss 
from coast to coast in such a manner that the level of any common 
crossing i)oint may be found by several independtmt lines. Of these 
points mere are'ibb in England, Scotland and Wales; the dis- 
crc])ancies met with at them were adjusted simultaiieou.sly by the 
method of minimum squares. 

The sea-level is the natural datum plane for htvelling opera- 
tions, more particularly in countries bordering on the ocean. 
The earliest surveys of coasts were made for the use 
of navigators and, as it was considered very important ‘ 

that the charts should everywhere show the minimum depth 
of water which a vessel would meet with, low water of spring- 
tides wa.s adopted as the datum. But this does not answer the 
requirements of a land survey, because the tidal range between 
extreme high and low water differs greatly at different points on 
coast-lines. Thus the generally adopted datum plane for land 
surveys is the mean sea-level, which, if not absolutely uniform 
all the world over, is much more nearly so than low water. Tidal 
ob.servations have been taken at nearly fifty points on the (oa.sts 
of Great Britain, which were connected by levelling operations; 
the local levels of mean sea were found to differ by larger 
magnitudes than could fairly be attributed to errors in the lines 
of level, having a range of 12 to 15 in. above or below the mean 
of all at points on the open coast, and more in tidal rivers.- But 
the general mean of the coast stations for England and Wales was 
practically identical with that for Scotland. The observations, 
however, were seldom of longer duration than a fortnight, which 
is insufficient for an exact determination of even the short 
period components of the tides, and ignores the annual and semi- 
annual components, which o('casionaliy attain ( onsidcrable mag- 
nitudes. The mean sea-levels at Port Said in the Mediterranean 
I and at Suez in the Red Sea have been found to be identical, 
and a similar identity is said to exist in the levels of the Atlantic 
and the Pacific oceans on the opposite coasts of the Isthmus of 
Panama. This is in favour of a uniWm level all the world over ; 
but, on the other hand, lines of level carried across the continent 
of Europe make the mean .sea-level of the Mediterranean at 
Marseilles and Trieste from 2 to 5 ft. below that of the North 
Sea and the Atlantic at Amsterdam and Brest — a result which 

“ In tidal cstuaric.s and rivers the mean water-level rises alx)ve 
the mean sca-lcvcl as the distance from the open coast-linc increases; 
for instiincc, in the Hooghly River, passing Calcutta, there is a rise 
of 10 in. in 42 m. between Sagar (Saugor) Island at the mouth of 
the river and Diamond Harbour, and a further rise of 20 in. in 43 m. 
between Diamond Harbour and Kidderpur. 
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it is r:ot oasy to explain on mechanical principles. In India 
viirious tidal stations on the east and west coasts, at which the 
mean sea-level has been determined from several years’ obser- 
vations, have been connected by lines of level run along the coasts 
and across the continent; the differences between the results were 
in all cases due with greater probability to error generated in 
levelling over lines of great length than to actual differences of 
sea-lcvcl in different localities. 

The seadevel, however, may not coincide everywhere with the 
geometrical figure which most closely represents the earth’s 
Oeoid or surface, but may be raised or lowered, here and there, 
ueformed under the influence of local and abnormal attrac- 
Surface, lions, presenting an equipotential surface — an ellip- 
soid or spheroid of revolution slightly deformed by bumps and 
hollows — which H. Bruns calls a “ geoid.” Archdeacon Pratt 
has shown that, under the combined influence of the positive 
attraction of the Himalayan Mountains and the negative attrac- 
tion of the Indian Ocean, the sea-levcl may be some 560 It. 
highe r at Karachi than at Cape ('omorin; but, on the other hand, 
liie Indian pendulum operations have shown that there is a 
rkficieiicy of density under the Himalayas and an increase under 
the bed of the ocean, which may wholly compensate for the excess 
of lla? mountain masses and deficiency of the ocean, and leave 
the surface undisturbed. If any bumps and hollows exist, they 
cannot be measured, instrurnentally ; for the instrumental levels 
will be affected by the local attractions pre(‘isely as the sea-levcl 
is, and will thus invariably show level surfaces even should there 
be considerable deviations from the geometrical figure. 

7 ,. ToPOGRAniicAL Surveys 

'riic skeleton framework of a surN’cy over a large area should 
he iriangulation, although it is frecjuently combinc'd with travers- 
ing. Tlie method of filling in the details is necessarily influenced 
to some extent by the nature of the framework, but it depends 
mainly on the magnitude of the scale and the requisite degree 
of minutiae. In all instances the principal triangles and circuit 
tra\(‘iscs ]ia\c to be broken down into smaller ones to furnish a 
SLinicient iiuiiil)er of fixed points and lines lor the subsequent 
operations. The filling in may be performed wholly by linear 
measur(‘ments or wholly by direction intersections, but is most 
fr(‘fjuentl\’ effected by both linear and angular measures, the 
former taken with (diains and tapes and offset poles, the latter 
with small theodolites, sextants, optical squares or other reflect- 
ing instruments, magnetized needles, prismatic compasses and 
plane tables. When the scale of a survey is large, the linear and 
angular measures are usually recorded 011 the spot in a field- 
hot )k and afterwards plotted in office; when small they arc 
sometimes drawn on the spot on a plane table and the field-book 
is disjienscd with. 

In every country the scale is generally expressed by the ratio 
of some fraction or multiple of the smalhjst to the largest national 
units of length, but sometimes by the fraction which indicates the 
ratio of the length of a line on the {)a})er to that of the correspond- 
ing line on the ground. The latter form is obviously preferable, 
being international and independimt of the various units of length 
arloptcd by different nations (see Map). In the ordnance 
suiA^ey of Great Britain and Ireland and the Indian survey the 
cl(Hible unit of the foot and the Gunter’s link ( - of a foot) 
are employed, the former invariably in the iriangulation, the 
latter generally in the traversing and filling in, because of its 
convenience in calculations and measurements of area, a square 

chain of 100 Gunter’s links being exactly one-tenth of an acre. 

# 

In the ordnance survey all linear measures are made with the 
Gunter’s chain, all angular with small theodolites only; neither 
niagiu'tized nor reflecting instruments nor plane tables arc ever 
empl()yed, except in hill sketching. As a rule the filling in is done 
hy trunglc-chaining only; travers(?s with theodolite and chain are 
occasionally resorted to, but only when it is necessary to work round 
woods iiu(\ hill tracts across which right lines cannot be carried. 

Detail curveying by triangles is based on the jxjints of the minor 
triangulatioii. The sides are first chained perfectly straight, all 
the points where the lines of interior detail cross the sides being 
fixed ; the alignment is effected with a small theodolite, and 
marks are established at the crossing points and at any other 


points on the sides where they may be of use in tb.e subsetpicnt 
operations. The surveyor is given a diagram of the triangulatioii, 
but no side-lengths, as the accuracy of his chaining is tested by 
comparison with the trigonometrical values. Then straight line's 
arc carried across the intermediate detail between the points 
established on the sides; they constitule the principal " cutting up 
or split line.s "; their crossings of detail are marked in turn and 
straight lines are run betwinm them, 'the process is continued until 
a sufficient number of lines and marks luive been established on 
the ground to enable all houses, roads, fi iices, streams, railways, 
canals, rivers, boundaries and other details to be conveniently 
measured up to and fixciA. Pcrj)endicular offsets are limited to 
eighty and twenty links for the n^spective scales of (> in. to a mile 
and 

When a considerable area has to be treated by traverses it is 
divided into a number of blocks of roiivenicHt size, bounded by 
roads, rivers or parish boundaries, and a “ traverse on the iiK'ridiau 
of the origin " is carried round the periphery of each block. Jk'- 
ginning at a trigonometrical station, the theodolite is set to circle 
reading o' with the telescope pointing to the north, and at ev( rv 
“ forward ” station of the traverse tlic circle is set to the same 
reading whiMi the telesco])e is pointed at the “ back " station as 
was obtained at the back station when the telcsco|>e was pointing 
to the forward one. When the circuit is completed and the theodo- 
lite again put up at the origin and set on the last back station with 
the appropriate circle reading, the circle reading, with the telesco])e 
again pointed to the first forward station, will be the siime as at 
first, if no error has been committed. 'Phis system establishes a 
convenient check on the accairacy of the ojierations and (‘nables 
the angles to be rtadily protracted on a system of lines parallel 
to the meridian of the origin. As a further check the traverse 
is conncctcil with all contiguous trigonometrical stations Vjv mea.siired 
angles and disUinees. Traverses are freipiently carried between 
the points alreridy fixed on the sides of the minor triangles; llic 
initial side is then adopted, instead of the meridian, as the axis of 
co-ordinates for the plotting, the telescope being pointed with circle 
reading o® o' to either of the trigonometrical stations at the ex- 
tremities of the side. 

The plotting is done from the field-books of the surveyors by a 
separate agency. Its acciiracv is ti*sted by examination on the 
ground, when all necessary addenda arc made. The examiner 
— who should be surveyor, plotter and draughtsman — verifies 
the accuracy of the detail by intersections amfi productions and 
occasional direct measurements, and generally endeavours to cause 
the details xiikUt examination to prove the accuracy of each otlier 
rather tliaii to obtain direct jxroof by remeasurement, lie lixes con- 
.spicuous trees and delineates the woods, footpaths, rocks, precipices, 
steep slopes, embankments, <S:c.. and supi>lies the requisite infor- 
mation regarding minor objects to enable a draughtsman to make 
a perfect representation according to the scale of the map. In ex- 
amining a coast line he delineates the fon.'shore and sketches the 
strike and dip ot the stratified rocks. In tidfil rivers he asciTtains 
and marks the highest points to which th(‘ ordinary tides flow. 
The c.xaminer on the 25 344 J^Cide (— required to give all 

necessary information regarding the ]>arccls of ground of dilli'nait 
character — whether arable, jxastiire, wood, moor, moss, .sandy — 
defining the limits of each on a. separate tracing if necessary. He 
has also to distinguish between turnpike, ]jarish and occupation 
roads, to collect all names, and to furnisli notes of military, baronial 
and eccl(‘siastical antiijuities to enable them to be appropriately 
rcpres<!nted in the final iiiaiis. The latter are subjected to a double 
examination -first in the ollice, secondly on the ground; they are 
then handed over to the ollieer in charge oi the levelling to have the 
levels and cont<j^ur lines inserted, and finally to the hill skelchers, 
whose duty it is to make an artistic representation of tlie features 
of the ground. 

In the Indian survey all filling in is done by plane-tabling on a 
ba.sis of points jireviously fixeil; the methods diiler siinj^ly in the 
extent to whicn linear measures are introduced to siqiplemcnt 
the direction rays of the plane-table. When the. scale of the survey 
is small, ilirect measurements of distance are rarely ma<le and the 
filling is usually done wholly by direction intersections, which fix all 
the principal points, and by eye-sketching; but as the scale is 
increased linear measures with chains and offset poltjs an; introduced 
to the extent that may be de.sirable. A sh(;et ot drawing pajicr is 
mounted on cloth over tlie face of the plane-tabh; ; the points, 
previously fixed by triangulation or oth(*rwise, ai^; jirojected on 
it -the collateral meridians and parallels, or the rectangular co- 
ordinates, when these arc more convenient for employment than 
the spherical, having first been drawn ; the plane-table is then 
ready for use. Operations are begun at a fixed point Viy aligning 
with the sight rule on another fixed point, which brings the meridian 
line of the table on that of the station. The magnetic needle 
may now be jilaccd on the table and a position assign(;d to it for 
future reference. Kays are drawn from the station point on the 
table to all conspicuous objects around with the aid of the sight rule. 
The table is then taken to other fixed points, an<l the process of 
ray-drawing is repeat(;d at t;acli; thus a number of objects, some 
of which may become available as stations of observation, arc 
fixed. Additional stations may be established by setting uj) the 
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table on a ray, adjusting it on the back station — that from wliich 
the ray was drawn — anti then obtaining a cross intersection with 
the sight rule l iiil on some other fixed point, also by intcrix)lating 
between three fixed points situated arouiul the observer. The 
magnetic lU'cclle may not be relied on lor correct orientation, 
but is o( service in enabling the table to be set so nearly true at tho 
outset tliat it has to be very slightly altered alterwards. 'I'lie error 
in the setting is indicated b)^ tho rays from the surrounding fixed 
points intersecting in a small triangle instead of a point, ami a slight 
change in azimuth sullices to reduce the triangle to a point, wliich 
will indicate the position of the station exactly. Azimuthal error 
being less apparent on sliort than on ^ong lines, iiitiTjiolaiion is 
best performerl by rays drawn from near points, and checked b}' 
rays dr.iwn to distant points, as the latter show most strongly the 
magnitude of any error of the* primary magnetic setting. In this 
way, and by self-verificatory traverses “ on the back ray " between 
fixed points, plane-table stations arc established ovit the ground 
at appropriate intervMls, d(*p«ni ling on the scale of the survey; and 
from these stations all surrounding objects which the scale permits 
of being shown are laid down on tin* table, sometimes by rays only, 
sometimes by a single ray and a measured tlistance. 'fhe geiier.al 
configuration of the ground is delineated simultaneously. In 
chcckinq and examination various methods arc lollowed. For large 
scale work in plains it is customary to run arbitrary linos across 
it and make an indepimdent survey of the belt of ground to a dis- 
tance of a tew chains on either side for comparison with the original 
survey: the smaller scale hill topography is checked by examination 
from commanding points, and alsci by traverses run across the 
finished work on the bible. 

4. Geographical Surveying 

The introduction by mechanical means of superior graduation 
in instruments of the smaller class has enabled surveyors to effect 
Base good results more rapidly, and witli less expenditure 

Measurf on equipmimt and on the stall necessary for transport 
meats, formerly possible. The 12-in. 

theodolite of the presimt day, with micrometer adjustments to 
assist in the reading of minute subdivisions of angular graduation, 
is found to be equal to the old 24-in. or even 36-in. instruments. 
Ne\v methods for the measurement of bases have largely 
superseded the laborious process of measurement by the align- 
ment of ‘‘ compensation ’’ bars, though not entirely independent 
of them. The Jaderin apparatus, which consists of a wire 25 
metres in length stretched along a series of cradles or sujiports, is 
the simplest means of measuring a Ixise yet dex'ised; and experi- 
ments with it at the Pulkova observatory show it to be capalilc 
of prodiu'ing most accurate results. Hut there is a measurable 
defect in the apparatus, owing to the liability of the wires to 
change in length under variable conditions of teinpiTature. It 
is therefore considered necessary, where base measurements for 
geodetic purposes are to be made with scientific exactness, that 
the Jaderin w ires should be compared before and after use with 
a standard measurement, and this standard is best attained by 
the use of the Brunner, or Colby, bars. The direct process of 
measurementis not extended to such lengths as formerly, but from 
the ends of a shorter line, the length cl wliieh has been exactly 
determined, the base is extended by a process of triangulation. 

There are vast areas in wdiich, while it is impossible to apply 
the elaborate proi esses of finst-dass or “ geodtaic ’’ triangulation. 
Secondary it is nevertheless desirable that we should rapidly 
Triangula^ acquire siK'h geographical kno\vlcdge as will enable 
us to lay down political boundaries, to project roads 
and railways, and to attain such exact knowledge of special 
localities as will further military' ends. Such surveys are called j 
by various names — military' survey s, first surveys, geographical 
surveys, &c.; but, inasmuch asthey arc all undertaken with the 
same end in view, i,e. the acquisition of a sound topographical 
map on various scales, and as that end serves ( ivil purposes as 
mu(‘h as military, it seems appropriate to designate them geo- 
graphical surveys only. 

The governing principles of geographical surveys are rapidity 
and economy. Accuracy is, of course, a recognized necessity, but 
the term must admit of a certain ela.sticity in geo- 
graphical work w'hich is inadmissible in geodetic 
goyernQeo^ or cadastral functions. It is obviously foolish to 
graphical expend as much money over the elaboration of topo- 
surveys, graphy in the unpeopled *sand wastes which border 
the Nile valley, for instance (albeit those deserts may be full of 


topographical detail), as in the valley itself — the great centre 
of Egyptian cultivation, the great military highway of northern 
Africa. On the other hand, the most careful accuracy attainable 
in the art of topographical delineation is requisite in illustrating 
the nature of a district which immediately surrounds what may 
prove hereafter to be an important military position. And this, 
again, implies a class of technical accuracy which is quite apart 
from the rigid attention to detail of a cadastral survey, and 
demands a much higher intelligence to compass. 

The technical principles of procedure, howevt r, arv- the same in 
geographical as in other surveys. A geographical survey must 
equally start from a base and be supported by 
Iriangulation, or at least by some process analogous 
to triangulation, which will furnish the nceessaiy^ 
skeleton on which to adjust the topography so as to ensure a 
complete and homogeneous map. 

This base may be found in a variety of ways. If geodeti(' 
triangulation exists in the country, that triangulation should of 
course include a wide extent of sccondar}^ determina- 
tions, the fixing of peaks and points in the landscape ^ 

far away to either flank, which will cither give the data for 
further extension of geographic al triangnlntion, or which may 
even .serve the purposes of the map-maker without any such 
extension at all. In this manner the Indus valley series of the 
Iriangulation of India has furnished the basis for surveys across 
Afghanistan and Baluchistan to the Oxus and Persia. 

Should no such preliminary" determinations of the value of one 
or two starting-points be available, and it becomes necessary to 
measure a base and to w'ork ab initio j the jaderin W'ire apparatus 
may be adopted. It is cheap (cost about £50), and far more 
accurate than the proc'css of measuring either liy any known 

.subtense ” system (in W'hich the distance is lompiited from the 
angle subtended by a bar of given length) or by iueasurein(‘,nt w'ith 
a steel chain. This latter method may, how^ewer, be adopted so 
long as the base can be levelled, repeated measurements obtained, 
and the chain compared with a standard steel tape before aiicl 
after use. 

'I'hr* initial data on which to start a comprehensive* ';clK'mc ot 
triangulation for a gcoj^raphical survey arc: (i) latitude; , 

(2) lonj^itudcG (3) azimuth; and (d altitude, ami * 

this data .should, if jiossible, be obtaiiurd pari pasr.it with tlu^ 
ineasiircini'iit of the b'.so. 

A C)-in. transit llieodolite, fitbifl w’ilh a micrometiT cyi'picce 
and extra vertical wires, is tlic instruiiieiit par excclleiHC for w’ork 
of this nature; and it possesses the advantages of iiortaliility and 
comparative clu^apness. 

'riic method of using it for the purposes of (hderminiiig \'ahH'S 
for (i) and {3), i,c. for aseerlainiiig the latitude of one end of the 
base and the a/iinuth of the othcM* end from it, are , . 

lully explained in Major Talbot's paper cm Military 
.Suri’cyniq in the Field (J. Mackay & Co., Chatham, ^ • 

W’hich is not a theoretical treatise, but a practical illustration 
of methods employed successfully in tin; geographieal survey of a 
very largti area of the Indian Iransfrontier districts. It should be 
noted that these observations are not merely of an initial character. 
They sliould bo constantly repeated as tin; survey advances, and 
under certain circumstances (referred to subsccpiently) they require 
daily repetition. 

'Pile problems connected with the chitermination of (2) longitude 
have ot late years occupied much of the attention of sciemtilic 
surveyors. No system of absolute detcTminatioii is 
accurate enough for combination with triangulation, 
as affording a check on the ;i.ecnracy of the lattiT, and the sjiaciis 
in the v/orld across which gtiographical surveying has yet to be 
carrieil are rapidly becoming too restricted to admit of any liability 
to error so gri:at as is invariably inx'olvcd in such determinations. 
It is true that absolute values derived from the observation of lunar 
distances, or occnltalions, have often proved to be of the highest 
value; but there remains a degree of uncertainty (possibly due. 
to the want of exact knowledge of the moon’s position at any in- 
.stant of time), even whim observations have been taki'ii with all 
the advantages of the most elaborate arrangerniMits and the most 
scientific manipulation, which renders tho roughest form of tri- 
angulation more trustworthy for asix'rtaining differential longitude 
than any comparison between the atisolutc dete'rmination of any 
two points. Consequently, if an absolute determination is neces- 
sary it should be made ohee, with all possibhi care, and the value 
obtained should Vie carried through the whole scheme of triangula- 
tion. It rests with the surveyor to tlecide at what point of the 
general survey this value can best be introduced, provided he 
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can ('stiniate the probiible longitudinal value of his initial base 
a lew minutes of the truth. A final correction in longi- 
Uu\v. is constant, and can easily be applied. With reference to 
such absolute determinations of longitude, Major S. (Grant’s “ Dia- 
grain lor determining the parallaxes in decimation ami right asccn- 
simi of a heavenly body ami its aiiplicalion to the prediction of 
occultations {Roy. Geog. Soc. Journ. for June 1S96) \vill afford the 
observer valuable assistance, 

But the recognized method of obtaining a longitude value in 
recent geographical fields is by means of tiie telegraph — a method 
’ so simple and so accurate that it may be applied with 
Telegraph advantage even to the checking of long lines of tri- 
Detenniria- angulation. No effort should be spariid to introduce a 
tiony, teli^graphic longitude value into any scliemc of geo- 
graphical survfiy. It involves a clear line and an instructed observer 
at each eml, but, givcm these desiiliTata, the interchange of time 
signals sulficicuit for an accurate record only requires a night or 
two of clear weather. But inasmuch as rigorous accuracy in the 
oijsc-rvations for tiim^ is necessary, it Avould bo well for the surveyor 
in the ficM to be provided witli a sidereal chronometer. Uniler all 
other circuinslanccs demanding time oVisi rx'ations (and they are 
an essential supplement to every class of astronomical determina- 
tion) an ordinary mcian time watch is suffK-ic'nt. 

With rcferciiice to altitude determinations, there has lately been 
observable amongst survciyors a growing distrust of barometric 
results and a reaction in favour of direct levtdling, or of 
Altitude. clirterential results tlerived from direct obsc'rvation with 
tlie llu'odolitci (or clinometc'r) rather than from comparison of those 
(h'teriiiiiied by amToid or hypsometer. It is indeed impossible to 
e liminate the uncertainties due to the variable atmospheric pressure 
iuiiodiiccd by “ weather changes from any barometric record. \ 
mercurial baromi;ter advantag('oiisly placid and carefully obsiTved 
at fixed diurnal intervals throughout a comparatively long piTJod 
may give fairly trustworthy results if a cone.tant comparison can 
be maintained throughout that jKM'iod with similar records at sea- 
level, or at any fixed altitude. Yet observations extending over 
several months have been found to yield results which compare 
most uiilavourably with tliose attained during the process of 
tii.ingiilatiou by continued liiu's of viM'tical obserA ations from point 
to ]iuiut, even Avheii the unci'rtaintics of the correction for refraction 
are taken into account. Jurors introduced into vertical observa- 
ti(»iis ])y ri'frai'fion are readily ascertainable and comparatively 
imimportant in their effect. Those due to variable atmospheric 
coiidilions on barometric records are still indefinite, and are likely 
to remain so. 'I'he result has been that the latter have been relc- 
giited to purely k.ical conditions of survey, and that Avhene\’er 
juai-liedhle tlie former are comliined Avitli the general process of 
Iri.tiigultdion. 


The rondilions under which geographical survey.s can be 
carried out are of infinite variety, but thosii conditions are rare 
which absolutely preclude the possibility of any such 
u'rXr!yhUh at all. Perfect freedom of action, and the 

(ivogrcpiii^ recognition of such 'svork as a public benefit, arc not 
cal Surveys often attainable. Par more frequently the oppor- 
ure carried offers itsidf to tJic survcyor with the progress 

of a political mission or the advance of an army in the 
laid. It cannot be too strongly insisted on that geographical 
surve)'s are functions of both civil and military ojierations. Very 
much of such work is also possible where a country lies open to 
exploration, not actively hostile, but yet unsettled and adverse to 
strangers, 'flic geographical surveyor has to fit himself to all 
such conditions, and it may hiippen that a continuous, compre- 
hensive scheme of triangulalion as a map basis is impossible. 
UndiT such circumstances other expedients must be adopted to 
ensure that accuracy of posilioii which cannot be attained by 
the topographer unaided. 

r)iiring a long- con tinned march extending through a line of 
country generally fa\u.mrahle for survey pur])oses — a condition 
Route which frequently occurs — when forAvard niiwemcnt is 
Surveyinr necessity, and an average of 10 to 15 m. of daily 
Xnogress is maintained, one officer and an assistant can 
measure a daily base, obtaiif the necessary astronomical detcr- 
luinatioiis, triangulate from both ends so as to fix the azimuth and 
distance from the base of points passed yesterday and those to be 
passed to-morrow; j^rojcct tliose points on to the topographer’s 
plane-table to be ready for llic next day's Avork, and chock each 
day’s record by latitude; Avhilst a second assistant runs the to]>o- 
gra])}iy through the route, basing his work on points so fixed, on 
the scale of 2 or 4 m. to the inch, according to the amount of dcdail. 
Occasionally a hill can be reached in the course of the day’s march, 
or during a day’s halt, which will materially assist to consolidate 
and strengthen the series. 

It may, howev-er, frequently be impossible to maintain a con- 
sistent scries of triangulation for the " control ** (to use an American 


expression) of the tojxjgraphy, even when the co:; figuration of 
the land surface is favourable, hi such circumstances the method 
of observing azimuths to points situated approximately y. 
near to the probable route in advance, and of deter- Jrlangula- 
mining the exact jiosition of those points in latitude 
as one by one they are passed by the moving fnrci', 
has been found to yield results Avhich are iiuitc sufficiently 
accurate to ensure the final adjustment of the entire route geography 
to any suliseipient system of triangulalion which may be extended 
through the country tra\'crsed. Avithout serious (liscrei>ancies in 
compilation. It is, hoAvever, obvious that as accuracy depends 
greatly on the exact detA-mination of absolute latitude A^alues, 
this method is best adapted to a route running ;ij)proximately 
parallel to a meridian, and is at complete disadvantage in one 
running east and Avest. Where the conditions are faAonrable to 
its application, it has beim adopted Avith most satisfactory results; 
as, for instance, on the route between Si istan and Herat, where the 
initial data for the Kusso-Afghan boundary delimitation was secured 
l)y this means, and more recently on the boundary surveys ol 
Avestern Al.»yssinia. 

When an active enemy is in the field, and topographical opera- 
tions are consequently restricted, it is ii.sually possible to obtain 
the necessary ■ ' contrid {i.e. a few Avell-fixed points 
determined by trianguLition) for topography in advance 
of a position securely held. With a very little assist- 
ance from the triangulator an experienced topographer Avill be 
al)le to sketch a field of action Avith far more certainty and ra])idity 
than can be attained by the ordinary so called “ military siirvcyi>r,” 
and he may, in favourable circumstances, combine his work Avith 
that of the military balloonist in such a way as to represent every 
feature of importance, even in a widely exlendcd position held by 
the enemy. The application of the camera and of lelephologra])hy 
to the OA'^olution of a map of the enemy's position is av(‘11 understood 
in France {vide. Colonel Laussedat’s treatise on “ The History ol 
Topography ”), as it is in Russia, and wo must in future expect 
that all advantages of an expert and ]:)rofessional map of the whole 
theatre of a campaign Avill lie in the hands of the general Avho is 
best supplied Avith profijssional experts to compass them. (R‘o- 
graphical surveying and military sur\'eying are convertible terms, 
and it is important to note that both eipuilly require the services 
of a highly trained staff of jirofessioiuil topographers. During the 
AA’ar betAvecn Russia and 'Purkey (1H77-78) upwards of a hundred 
po)fessional geographical surveyors Averc prcssi'd info military 
serA'icc, besides the regular survey staff Avhich is attached to every 
army corps. Triaiigulation was carried across the Balkans by 
eight different series; every pass and every notable feature of the 
Balkans and Rhodope Mountains was accura tidy surveyed, as Avell 
as the plains intervening between the Balkans and Constantinople. 
Surveys on a scale Avhich averagi'd about i m. ^ - i in. Avere 
carried up to the v'ory gates of the city. 

The use of the camera as an accessory to the plane table {i.e. 
the art of photo-topography) has been applied almost exclusively 
to geograpfiiral or exploratory surveys. Phi? camera . 

is specially preparixl, resting on a graduated horizontal ^ oto-topo~ 
plate which is read Avith A'crniers, and Aviih a small 
telescopo and vertical arc attaclu^d. Cross wires an? fixed in the 
focal plane of tlic camera, Avhich is also tit ted Avith a magnetic 
needle and a scale so jilaced that the magnetic declination, the 
scale, and the intersection of the cross wires are all photograiihed 
on the plate containing the view. A panoramic group of views 
(slightly o\n?r]api)ing each other) is tiiken at each station, and 
the angular distance betAveen each is measured on the horizontal 
circle. The process of constructing the horizontal projection 
from these pcrfgiectivc views involv(?s plotting the skideton tri- 
angulation, as obtained from the primary triangulalion, Avith the 
theodolite (which precedes the photo- topographical survey), or 
from the horizontal plate of the camera. With scA'cral stations so 
plotted, the vieAV from each of them of a certain portion of the 
country may be projected on tin; plane of the map, and salient 
points st;i‘n in jiersjx'ctiA'e may be iixcil Ijy intersection. 

The field AA'ork ot a photo- topographic party consists 3)rimarily 
in execution of a triangulatiou liy the usual methods which Avoiikl 
be adaptcil to any ordinary topographical survey, "fo this is 
added a .secondary triangulation. Avhich is cxe< utcd pari passu 
Avith the photography for the purpose of fixing the pccsilion ol the 
camera stations. From such stations alone llg^ lopograjdhral 
details are finally secured with the aid of the ]}hot«)graplis. (rreat 
care is necessary in the selection of stations that Avill be suitable 
both for the extension of triangulation and the j)iirj)oses of closely 
overlooking topographical details. In order to obtain means for 
correctly orienting the photographic views Avhen plotting the map 
from them, it is usual, whilst making the exposures, to observe 
tAvo or three points in each view Avilh the alt-azimuth attached to the 
camera, in order to ascertain the horizontal and vertical angles 
between them. It is also advisable to keep an outline sketch 
of the landscatie tor the juirpose of recording names of roads, 
buildings, Ac. 

The procc.ss of projecting the map from the ^diotographs involves 
the use of tAVO draAving-boards, on one of which the grai'>hical 
determination of the joints is made, and on the other the details 
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of the final i'-opoi^rapliy arc drawn. The principal tri{;onomctrical 
points are plotted on lx)th these boards by their co-ordinates, 
and the camera stations either by tlicir co-ordinate values or by 
intersectif)!!. Intermediate points, selected as appearing on two 
or more negatixes, are then projected by intersection. The hori- 
zontal projt'ction of a panorama consisting of any given number of 
plates is a re-^mlar geometrical figure of as many sides as there arc 
plates, enclosing an inscribeil circle whose radius is the local length 
of the camera. Having correctly plotted the j>osition of one j)late, 
or \ icw. with reference to the projected camera station by means 
of the angle observed to some kiunvn ])oint within it, it is possible 
to plot the position of the rest of the Series, with reference to the 
camera station and the orienting triangulation point, by the angular 
dillerences which arc dependent on the number of photographs 
forming the sidles of the geometrical figure. Having secured the 
correct orientation of the horizontal plan, direction lines are drawn 
from the plotted camera station to points photographed, and the 
])osition of topogra]>hical features is fixed by intersection from two 
or more camera stations. 

The ])lane table is the instrument, f^ar excellence, on which the 
geographical surveyor must ilepend for the final mapping of the 
physical features of the country under survey. The 
methods of adapting the planeTablc to geographical 
re'quirements dilfer with those v rying climatic con- 
ditions wliich affect its construction, lu the comparatively dry 
climate of Asiatic Russia or of the United Stab's, where errors 
arising from the une(iual expansion of the plane biblc board are 
insignificant, the ])lane-table is largely made use of as a triangulat- 
ing instrument, and is fitted with slow-molion scn w.s and witJi 
otlier applianctis for increasing the certainty and the accuracy 
of observations. Such an adaptation of the plane-table is found 
to be impossible in India, where the great alternations of tempera- 
ture, no less than of atmosplieric hnmidity, tend to vitiate the ac- 
curacy of the proiections on the surface of the board by the imetpial 
effects of <'xp.iiision in the material of which it is composetl. The 
Indian plane-table is of the simplest possiVilc construction, and it 
is ne\'i*r used in connexion with the stadia for ascertaining tin; 
distuiK'es of }.H)iiits and Je.itures of the ground (as is the case in 
America) ; aiifl in place of the- complicated American alidade, 
with its telescope and vertical arc, a siinplt? sight rule is used, and 
a chirometer for the measuiamient of vertical angles. The Indian 
pUiie-tal)I(* approximates closely in g('neral construction to the 

Liaiiiu'tt " patLerii ot .\merica, which is specially constructed 
for exploratory surveys. 

Tile .scal(? on which geograpJiical sur\'eys are conducted is neces- 
sarily small. It may lie reckoned at from i : 500000 to 1 : 123000, 
or from i iii. - 8 m. to i in. -- 2 m. The i in. — 1 in. 
Scale. scale is the normal scale for rigorous topography, and 

although it is impossible to fix a dvTmite line beyoml which geo- 
graj) Ideal scales mcTge into topograplncal (tor instance, the i-in. 
scale is classed as geographical in America wheiU'ver the con- 
tinuous line contour system of ground rejireseiitiition givt'S place 
to h'ichuriiig), it is conveiU'crit to assume generally that g(;ographioal 
.scales of mapping arc .smaller than the i-in. scale. 

On the srn iller scales of i : 300000 or i : 230000 an oxperitmeu'd 
geographical surv’eyor, in favourable country, will conqileb? an area 
of mapping from day to day which will practically cover 
Out-turn. in-j^rly all that falls within his range ot \ision; and he 
will, in the course of fi\ e or six months of continuous travelling 
(especially it provided with the necessary “ control *’) con-xt an 
area of geographic il mapiiing illustrating all important topogra])hicr I 
features representable on the small scale of his survey, wJuch may 
bc' reckoned at tens of thousands of square miles. But inasmuch 
as everything de])ends npi^n his range of vision, ijjid the constant 
occurrence of suitable features from which to exteml it, there is 
obviously no guiding rule by which to reckon his jirobable out-turn. 

The same uncertainty which exists about “ out-turn ” manifestly 
exists about “ cost." The normal cost ot the 1 in. rigorous topo- 
graphical survey* in linlia, when carried over districts 
Cost. which present an average of liills, jdaiiis and fonists, 

may be estimated as betwerm 35 to 40 shillings a square mile. This 
compares favourably with the rates which obtain in AimTica 
ocer districts which probably present far mure facilities lor survey- ■ 
iug than India does, but where cheap native labour is unknown. 
The geogra])hic il surveyor is simply a topographer employt;d 
on a smaller scaki survey. His e^juipment and staff arc somewhat 
less, but, on the other hand, his travelling expenses are greater. 
It is found that, on the whole, a fair average for the cost of gt;o- 
graphical work may bc struck by api)lying the s(]iiarc of the unit 
of scale as a factor to i-in. survey rates; tlius a quarter-inch scale 
survey {i.e. 4 m. to the in.), should be one-sixteenth of the cost per 
mile of the i-iii. survey ovi*r similar ground. .V gciographical recon- 
naissance on the scale of i : 300000 (8 m. i in), should be one-sixty- 
fourth of the square-mile cost of the i-in. survey, &.c. Tliis is, 
inde(;<l, a close approximation to the results obtained on the Indian 
transfroiitier, and would probably be found to hold good for British 
colonial possessions. 

In processes of niapnqiroduction an invimtion for the reproduction 
of drawings by a method ot tUrccl printing on zinc without the 
intervention of a negative has proved of great value. By this 


method a considerable quantity of work has been turned out in 
much less time and at a much lower cost than would be 
involved by any process of photo- zincography or 
lithography. A large number of cadastral maps 
have been reproduced at about one-ninth of tlic ordinary 
cadastral rate. 

For the rapid reproduction of geographical maps in the field in 
order to meet the requirements of a general conducting a campaign, 
or of a political officer on a boundary mission, no better methoti 
has been evolved than the ferrotype process, by which blue prints 
can be secured in a few hours from a drawing of the original on 
tracing-cloth. The .sensitized paper ami printing -frame arc far 
niore portable than any photo-lithograi)hic apparatus. Sketches 
illustrative of a field ot action may be placed in the hands of the 
general commanding on the clay following the action, if the weather 
conditions arc favourable for tlieir development. The nccc.s.silv 
for darkness whilst dealing with the sensitized material is a draw- 
back, but it may usually bc arranged with blankets and waterproof 
sheets when a temt is not available. 

5. Traversing and Fiscal, or Revenue, Surveys 

Traversing is a combination of linear and angular measures in 
equal proportions; the surveyor proceeds from point to point, 
measuring the lines between them anti at each point the angle 
lictween the ba<*k and forward lines; he runs liis lines as mucli as 
possible over level and open ground, avoiding obstacles by work- 
ing round them. The .system is w'cll .suited for laying down roads, 
boundary lines, and circuitous features of the ground, and is 
very generally resorted to for filling in the interior details of 
survey.s based on tria!igulation. It has been largely emploved 
in certain districts of British India, whit'h had to be surveyed in a 
manner to satisfy fiscal as well as topographical reejuirements ; 
for, the village being the administrative unit of the district, the 
boundary of every village had to be laid down, and this necessi- 
tated the survey of an enormous number of ciriuits. Moreover, 
the traverse system was beXter adapted for the country than a 
network of triangulation, as the ground was generally very flat 
and covered with trees, villages, and otht*r obstacles to distant 
vision, and was ak‘ o devoid of hills and other l ommanding points 
of view. The prim ipal triangulation had been carried across it, 
luit by chains executed with great difficulty and expense, and 
therefore at wide intervals apart, with the intention that the 
intermediate spac(‘S should he provided with points as a basis 
for the gi'ncral topography in some other way. A system of 
traverse was obviously the best that could be adopted under tlie 
circumsUinces, as it not only gave all the village boundaries, but 
was practically easier to exeiutc than a network of minor 
triangulation. 

In the Indian survey the traverses are executed in minor 
I'ircuits following the periphery of each village and in major 
rircuits comprising groups of .several villages; the former are 
done with 4" to 6" theodolites and a single chain, the latter with 
7" to 10" theodolites and a pair of chains, which are (ompared 
frcquentlv with a standard. The main circuits arc connected 
v/ith every^ station of the principal triangulation within reach. 
'The meridian of the origin is determined liy astronomical obser- 
vations; the angle at the origin between the meridian and the 
next station is measured, and then at each of the successive 
stations the angle between the immediately preceding and follow- 
ing stations; summing the.se together, the “ inclinations ” of the 
line.s between the stations to the meridian of the origin arc succes- 
sively determined. The distances between the stations, multi- 
plied" by the cosines and sines of the. inclinations, give the distance 
of each station from the one preceding it, resolved in the direc- 
tions parallel and perpendicular respectively to the meridian of 
the origin; and the algebraical surqs of these quantities give the 
corresponding rectangular co-ordinates of the successive stations 
relatively to the origin and its meridian. The area included in 
any circuit is expressed by the formula 

arcii — half algebraical sum of products {x^ -f (y.j — yi), (18) 
x^, y-i being the co-ordinates of the first, and ^2 of the' 
.second station, of every line of the traverse in succession round 
the circuit. 

Of geometrical tests then; are two, both applicable at the close 
of a circuit: the first is angular, viz. the sum of all the interior 
angles of the described polygon sliould be equal to twice as many 
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1 ritrht figure has sides, less four; the sccoml is linear, 

' \jz the algebraical sum of the x co-ordinatc'S and that of the y 
'()-or<linates should each be - o. The astronomical test is this : 
at any station of the traverse the azimuth of a referring mark may 
be (leterniiiicd by astronomical observations; the inclination of 
the liiK^ between the station and the referring mark to the; meridian 
ot the origin is given by the traverse; the two should dilfrr by the 
couv'ergeucy of tlie meridians of the station and the origin. In 
oractice the angles of the traverse are usually atljusted to satisfy 
their s])ecial geomotrioal and astronomical tests in the first instance, 
'iiitl then the co ordinates of the stations arc calculated and adjusted 
bv corrections applied to the longest, tliat the angles may be least 
disturbed, as no further corrections arc given them. 

Th<^ exact value of tlu' convergi-nce, when the distance and azi 
Conver- ninth of the second astronomical station from the first 
vGticvfit known, is tliat of /f ■ {-k \- A) of equation (5); 

Meridians, but, as llie first term is sullicieiit fur a traverse, W(‘ have 

convergimcy -- a' tan , 

V 

substituting Xy the co-ordinate of the second station perpi-ndiciilar 
to the meridian of the origin, for c sin A. 

The. CO ordinates of the principal stedioiis of a trigonometrical 
survev are usually the spherical co-ordinates of latitude and longi- 
tudiq tliose of a traverse survey are always rectangular, 
Adjustment ^ir a small arc!a but spherical for a large onts 

of Ira- j|- jj. otten necessary , tlu'n fore, for purposes of com- 

verses to pjirison and clieck at stations common to surveys of 

Irlangua- descriiifioiis, to convert either rectangular co- 

^ or<linates intt) lalitutles and longitudt‘s, or vice versa, 

ill otvler that the errors of lra\ (M ses may be dispersecl b}' proportion 
o\ er tlie co ordinates of the traverse stations, if desired, or adjusted 
in the final mapping. The latter is generally all that is necessary, 
more jjarticnlarly when the traverses are referred to successive 
Irigonoiuetrical stations as origins, as the (qierafions arc being 
extended, in order to prevent any large accumulation of error. 
Sirnil.ir conversions arc also ircquejitly lU’ci'.ssary in map projectitms. 
'Idle method of effecting them will now be indicat(‘(l. 

J.et A and B be any two points, Aa the meridian of A, JJh the 
par.illel of latiUnhi ol B\ lh< n A/), Bh will bo their differences in 

_ ^ latitinh; and longitude ; from B <lraw BP 

Tranwfor/fia - pp 

will be the rcictangular spluni cal co-ordin- 
ates of B relatively to A. Put JU-* — x, 
AJ* ~ y, the arc Ph -- 77, and the arc Bh, the <liffer- 
ence of longitude, - a-; i.lso lt‘t A.,, A/, and A/ be 
the latitudes oi A, B, au<i the p<jint P, p/> the radius 
of curvatun^ of the meridian, and v/, the normal ter 
miuating in the axis minor for tlie latitiuU; A/^; and 
let po be tin; radius of curvature fijr the lalitiuh* 
Then, wh(*n the rectaiiguh'.r co-ordinates ar<5 given, wc 
A as the origin, the latitude of which is known, 
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indicate the directions of north, south, cast and west. Calculate 
accurately - y^) tan Aj, and compare with (a> — x^\ the cliff cr- 
cmcc will show how far the direction of the ray from .v, falls to the 
east or west of p. Or calculates {x/> — ;r,) cot ci,, and compare with 
Uv ~ ^i) lo find how far the direction falls to the nortli or south of 
p. Set oh the tlistance on the corresponding axis of p, and through 
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fo 
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-tan A , co.sec i 


A/. — A./ ’ cosec i" — Tj; « — - sec (A/, -f J^r}) cosec i' 

('’11 

Aud, when tlic l.ititutle and longitude are given, wu? have ' 


/ u) Y'i'/i . 


.'-III 2 sm I 


(19) 


(20) 


y — A,, -f r}]^\n i" 

X -- a»'/COS(A/, d- /i7i)siil l' 

When a hill peak or other proinineiit objt*ct has been observed 
iroin a number of stations whose co-ordinates are alrt^ady fixed, the 
Co-ordl i* ^oiiverging rays may be j)rojected graiiliie.alJy, and from 
oflJnvish^d examination of their several intersections the? most 
Point * probables position of the object maybe obtained almost 
as accurately as by calculations by the method of least 
square's, which arc very labc^riuus an 1 out of place for the deter 
minaliou ol a secondary point. The following is a flescrigition 
ol the a])])licalion of this method to jioints on a ])lanc surface* 
m t he calculations of the ordnance * surv(;y. Let .<>1 .s.., . . , lie 
i^tatioiis whose rcctangulai’ co-ordinates, ;r], . . . iierjumdicular, 

'^'‘1 V'l, . . . parallel, to the meridian of the origin are given; 

' f ... be the bearings — here the cUrectiun-inclinations 

With the* meridian of the origin — of any point P, as observed at 
til'* Several stations; and let />*be an ajiproximate ]}ositiejn of P, 
witli co-ore linates Xp, » , as determined by grajihical projection on 
■' tlistrict tiiap or by rough calculation. Construct a diagram of 
tii(' rays converging around p, by tiiking a jxiint to represent p 
aud drawing two lines through it at right angles to each other to 

^ In the Indian survey, tables are einploycei lor these calculations 
winch give the value of of arc in feet on the meridian, ami on 
^ latitude, at intervals of 5' apart; also a corresponding 

table of arc-versines [Ph) of spheroidal arcs of parallel [Bh) 1" in 
k'Ugdi, from which the arc-versines for shorter or longer arcs arc 
obtaini;d proportionally to the squan s of tin* aces; x is tak<in as the 
' iherence of longitude converted into linear measure. 


the. point thus fixed draw the direction with a common jirotractor. 
All the other rays around /» iiuiy be drawn in like manner; liny will 
iuierbecL each othi r in a number of ]>oiiit::., tlie centre of w hich may 
be adopted as the most probable position of P. 'The coordinates 
of P will then be readily obtained from those of p p tlie cUstaiices 
on the meridian and iierpenfliciilar. In the aum^xed diagram 
(fig. (>) P is supposed to have been obs(‘rved irom five stations, 
! giving as many intersecting rays, (i, 1), z), . . . ; Uktc are ten 

points of intersection, tlu*. mi*an position of wliicli gives the true 
j)o.sitiou of P, the assumed position bung p. The atlvantages 
claimed for the method are that, the bi-arings being indt pendent, 
an erroneous bearing may be redrawn without <lislurbiiig those; that 
are correct; .similarly m'w bearings may be introduced without 
disturlung pievioiis work, and ob.servatioiis from a large niiiiiber 
of stations may 1.x; isudily utilized, wlurt'as, wlun calculation 
is resorted to, i>bservalions in exeiss of tfu; mijiiiniim number 
lequin'd are frequently n'j' cU'd bec.anse of the labour of ci/iuimting 
them. 

Ar riioRiTiKS. — Clarke, (TtWc-’.pv (London); W.)]lei, “India’s 
Contribution to Cieodt'sy,’* Trdth^. ]\*>v .See., vol. cl'.'.:L\i. (iSi.13); 
'riiuiilkr, Munu<il of Surveying for J udia [CAoMv.) \ Hand 

booh of Ph'li .srn'onal l}u<iyncti»U'> for the ro/u>;.;} a p/n\al Branch 
Siovcv of India Department (Calcutta); 1>'A. J;xks<.>n, Aid to 
.Sa/Tcv (I^oiiflon, i*Sqq); Woodlhnrpe. Jl.nts to rtavcllcra 

(Plane taiiling section); Ciraiit, “Diaipu.m for 1 )elerniining IViral- 
laxe.s/' Ac., Lee,*, (jiine 1890); rii'rc(', “ ibenomic U.se 
of tlie Plu,ju;-'rabie,^' ^ t)l. xcii. pi. ii., iVe. /u^/. Cic, Ihidges- 

j J.ee, Piiotogra f'hic Siiri'oyinii (1^00),' London Society ot I'limineers; 
i Li.us;u'dat, Bctherches snr le^'i ihslrumtnits ics methodes ct fc dcsstn 
iopotyra phiqitc ('’;iris, tSo-S); H. . M. Wilson, Tofu ^^i tihhir Surveying 
(\e\v V«irl:, iqop) ; Pi of cssiouat Papers J\'oyal t '.nf'ineei '^ (oc i 'isioual 
I ])aper series), vol. xiii. pa])er v. bv 1 loldieh ; vf)l. xi* . p.qierii. by 
1 Talbot; vol. xxvi. paper 1. by IM.acPonnell (R.IL Institute, Chatham). 

(T. II. H.^) 

6. Nautical vSukvkvi.ng 

'I'he great imijority of nautical survt*ys are rarriid out by 
II.M. surveying vessels under the orders of the li)drographer 
of the adniiralty. Plans of harbours and anchorages arc also 
received from II.M. ships in commission on foreign stations, 
but surveys of an extended nature can hardly be exeeuteiJ 
except by a ship specially fitted and eariying a trained statf 
of ohicers. The introduction of steam placed means at the 
di.sposal of nautical surveyors which largely modified the con- 
ditions under which they had to work in the earlier da) s of sailing 
vessels, and it has enabled the ship to be used in^various way's 
previously impracticable. T'he heavy^ draught ol ships in the 
present day, the growing increase of ot:ean and < oiisting traffic 
all over the world, coupled with the desire to .save distance liy 
rounding points of land and other dangers as i losely as possible, 
demand surveys on larger scales and in greater detail than 
was formerly necessary; and to meet these modern requirements 
rc-surveys of many parts of the world are continually being 
called for. Nautical surveys vary' much in character atx'ording 
to the nature of the work, its importance to navigation, and the 
time available. The elaborate methods and rigid accuracy' ol 
a Iriangulation for geodetic purposes on shore arc unnecessary. 
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and are attempted; astronomical obser\^ations at intervals | 
in an extended siir\’ey prevent any serious accumulation of errors . 
consequent upon a triangiilation which is usually carried out 1 
with instruments, of which an 8-in. theodolite is the largest I 
size used, whilst 5-in. theodolites generally sullice, and the { 
sextant is largely employed for the minor triangulation. The | 
scales upon which nautical surveys are plotted range from i in. ; 
to 2 or 3 in. to the sea-mile in (oast surveys for the ordinary 
purposes of navigation, according ^to the requirements; for 
detailed survetys of harbours or anchorages a scale of from 6 to 
12 in. is usually adopted, but in special cases scales as large as 
Oo in. to the mile are usc'd. 

The folio wiiii; are the principal instruments required for use iji 
the lickl : Theodolite, 5 in., lilted with lar^e telescope of hii^h j)ower. 

with coloured sha<les to the eyo-piece for observiii;.' 
the sun for true hearings. Sextant, 8 iji. observing, stand 
and rirtilicial horizon. ('hyonotiiefei s. eii^ht box. and 

two or three pocket, are usually supplii'd to surveying \'tssels. : 
Soufutiiii^ -extiint.^, diiiering irom ordinary sextants in being lighter ! 
and liandier. The arc is cut only to minutes, reading to large 1 
angles »>£ as much as i \o \ and lifted with a lube of btdl shape S4) as 
to include a large lield in the telescope, which is of high ])ower. 
Measityiv^ ehuin 100 ft. in length. Ten- foot pole for coast-lining, | 
is a light p<.)le carrying two oblong frames, 18 in. by 24 in., coveretl | 
with canvas painted white, with a broad vertical black stripe in the 
centre and lixed on the pole 10 It. apart. Station-pointcr, an instrn 
meiit in constant requisition either lor sounding, coast lining, or 
topographical plottijig, which enables an observer’s position to be , 
fixed by taking two angles between three objects suite.ldy situated. : 
'flic movable legs being set to the observed angles, and placed on tlu! ! 
plotting sheet, the chamfered edges of the three legs are brought to 
pass through tlie points observed. The centre of the iiistrnnient ■ 
then indicates the observt'r’s position. Heliostats, lor reflecting the , 
rays of the sun from distant stations to indicate their position, are ; 
invaluable, 'fhe most convenient form is (ialtoiTs sun signal; but an ' 
ordinary swing mirror, mounted to turn horizontally, will answer 
the purpose, the Hash being diri‘ctcd from a hole in the centre of 
the mirror. Pothet ayieroid barometey, required for topographical 
purposes. Pvisniatic l ambuss, patent logs (talfrail and harpoon), 
Laciis wire sounding machine (large an<l small si/A*), and James’s ; 
submarine sentry arc also required. I'or chart-room use arc pro- j 
vided a graduated brass scale, steel straight-edges and I.>cam com- ; 
pas.:>es ol dilferent lengths, rectangular vulcanite ur ivory protractors ! 
of b‘in. and 12-in. length, and semicircular brass protractors of lo-iii. j 
radius, a box of good mathematical drawing instruments, lead ' 
weights, drawing boards and mounted paper. | 

Kverv survey must have fixed objects which arc first plotted on 
the sheet, and technically known as " jioints.” A kt'Cii e5’’e is | 
required for natural marks of all kinds, but these inu.‘-t I 
often ])e supplemented by whitew’ash marks, cairns. ; 
triptxls or bushes covered with white canvas or calico, 
and flags, white or black according to background. On low coasts, 
flagstalts upwards of 80 ft. high must sometimes be erected in order 
to get the necessary range of visioh, and thereby avoid the evil of 
small triangles, in" working through which errors accumulate so 
rapidly. A barling spar 35 ft. in length, securely stayed and' 
carrying as a topmast (with proper guys) a somewliat lighter spar, 
lengthened by a loa.g bamboo, will give the rcciuired height. A 
fixed beacon can be i;rected in shallow water, 2 to 3 fathoms in I 
depth, by constructing a tripod of sjiars about 45 ft. long. Tlic | 
heads of two of them arc lashed together, and th^ heels kc])t open 
at a fixe<l distance by a plank about 27 ft. long, nailed on at about ' 
5 ft. abo\'e the heels of the spars. Tlie.se are taken out by three : 
iioats. and tlie third tripod leg la.shed in position on the boats, the ' 
heel in the opposite direction to the other two. The fir.st two legs, 
weighted, are let go together; using the third leg as a prop, the tripod i 
is hault*<l into position and .secured hy guys to anchors, and liy addi- 1 
tional weiglits slipped dowm the legs. A vertical ]M>le with bamloo 
can now be added, its weighted heel being on the ground an<l la.shed ' 
to the fork. On this a flag 14 ft. square may be hoist ctl. Floating 
beacons can be made by filling up flush the heads of tw'O gy-galkm 
casks, connected by nailing a piece of thick i^lank at top and bottom. 
A barling spaf ])assiTig through holes cut in the planks bclw'een the 
casks, projecting at least 20 ft. below and about 10 ft. above them, is 
to,ggled sf'curely by iron pins atiovc the upper and below the lower 
plank. To the upper part of the spar is lashed a bamboo, 30 to 
33 ft. long, carrying a black flag 12 to lO ft. square, whicJi will be 
visible from the ship 10 m. in clear weatlier. The ends of a span of 
.J-in. cliain are secured round the spar above and below the ca.sks 
with a long link travelling upon it, to which the cable is attached by 
a slip, the end being carried up and lightly stopped to the Iximhoo 
below tlie Hag. A wire strop, kept open by its own stiff iie.s.s. is fitted 
to the casks for convenience in slipping and picking up. The beacon 
is moored with chain and rope half as long* again as the depth of 
w'atcr. Beacons have been moored by sounding line in as great 
depth as 3000 fathoms wdth a weight of 100 lb. 


Marks and 
Beacons. 


There is nothing in a nautical survey which requires more 
attention than the “ fix a knowledge of the principles involved 
is essential in order to select properly situated ^ 
objects. The method of fixing by two angles ^ 
between three fixed points is generally known as the two-circle 
method,” but there are really three circles involved. I'he 
” station -pointer ” is the instrument us('<l for plotting fixes. 
Its construction depends upon the fact that angles subtended 
by the chord of a segment of a cin lc measured from any point 
in its circumference are equal. The lines joining three fixed 
points form the chords of segments of three circles, each of which 
passes through the observer’s position and two of the fixed 
points. The more rectangular the angle at which the circles 
intersect each other, and the more .sensitive they arc, the htdter 
will be the fix; one condition is nscle.ss without the other. A 
circle is “ .sensitive ” when the angle between the two objects 
responds readily to any small movement of the observer towards or 
away from the centre of the circle passing through the observer’s 
position and the objects. This . 

is most markedly the case ''v, 

when one object is \'ery close 
to the observer and the other 
very distant, but not so wl len 
dot// objects are distant. 

Sj)caking gencralh', tlie sensi- / 

])ility of angles depends upon [ 
the relative distance of the \ 
two objects from the observer, 
as well as the absolute distance 
ol the nearer of the two. In 
the accompanying diagram A, 

B, C are the objects, and X 
the ob.server. F\g. 7 shows 
the circle passing through C, B and X, cutting the circle' ABX at 
a good angle, and therefore fixing X independently of the ('ircle 
CAX, whi( h is less sensitive than either of the other two. In fig. 8 
the two first circles are ver\' sensitivi*, but Ixung nearly tangential 
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they give no cut with each other. The third circle cuts both 
at rigiit angles; it is, however, far less sensitive, and for that 
reason if tlie right and left hand objects are both distant the 
fix must be bad. In such a case as this, because the angles 
CXB, JiXA are both so .sensitive, and the accuracy of the fix 
d(‘pends on the precision with which the angle CXA is measured, 
that angle should lie observed direct, together with one of the 
other angles composing it. Fig. q represents a case where tlie 
points are ]:)adly disposed, approaching the condition known 
as on the circle,” passing through 
the three points. All three (ircles 
cut one another at such a fine angle 
as to give a very poor fix. Tlie centre 
of the station-pointer could be moved 
considerably without materially 
affecting the coincidence of the legs 
with the three points. To avoid 
a bad fix the following rules are 
safe : — 

1. Never observe objects of which 
the central is the furthest unless it 
is very distant relatively to the other 
two, in whic h case the fix is admis- 
sible, but must be used with caution . 

2. Choose objects disposed as follows : (a) One outside object 
distant and the other two near, the angle between the two near 
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objects being not less than 30® or more than 140®. The amount 
of the angle between the middle and distant object is irnmalerial. 
{b) The three objects nearly in a straight line, the angle between 
any two being not less than 30®. (c) The observer’s position 
])emg inside the triangle formed by the objects. 

»A fix on the line of two points in transit, with an angle to a 
liiird point, becomes more sensitive as the distance between 
Ihe- transit points increases relatively to th(i distance between 
the front transit point and the observer ; the more nearly the 
angle to the third point approaches a right angle, and the nearer 
it is situated to the observer, the better the fix. If the third 
point is at a long distance, small errors either of observation 
or plotting afft^ct the result largely. A good practical test for 
a fix is afforded by noticing whether a very slight movement of 
the c(*ntre of the station-pointer will throw one or more of the 
points away from the leg. If it can be moved without appreci- 
ably distiirl)ing the coincidence of the leg and all three points, 
the fix is bad. 

'rra< ing-pape r answers exactly the same purpose as the station- 
pointer. The angles are laid off from a centre representing 
ihe position, and the lines brought to pass through the points 
as before. This entails more time, and the angles arc not so 
accurat(‘ly measured with a small protractor. Nevertheless 
Mus has often to be used, as when points are close tog<*thcr on 
a small scale the. ecnlral part of the station-pointer wfill often 
hide them and prevent the use of the instrument. The use of 
tracing-paper jiermiis any numlxT of angles to different points 
to be laid down on it, wbieli under certain conditions of fixing 
is sometimes a great advantage. 

Although marine surveys are in reality founded upon trianguhi- 
tioii and nieasun;d bases of some doseri])tion, yet when plotted 
iiases irregLikirl)' the sysUmi of triangles is not always 
apparent. The triangulatioii ranges from the rough 
triangle of a running survey to the carefully formed triangles 
of detailed surveys. The measured base for an extended survey 
is pr()vi^ional only, the s<'ale resting ultimately mainly upon the 
astroiiomii'al positions observed at its extremes. In the case 
of a plan {hit base is absolute. The main triangulation, of whii'h 
tlie first triangle ('ontains the measured bas<^ as its known side, 
establishes a s<Ties of pcfinls known as main stations, from 
which and to whii h angles are taki‘n to fix other stations. A 
sufficieiK y of secundar}- stations and marks enables the detail 
ol llui cluirL to hit filled in between them. The points embraeing 
the urea to he w'orkt'd on, having b(^en plotted, are transferred 
to field boards, upon which the detail of the wx>rk in the field 
is plotted ; when ('omplete tlie work is traced and r(‘-transferred 
to llie plotting-sheet, which is th<*n inked in as the finished chart, 
and if of large extent it is graduated on the gn onion ic projection 
on the astronomical positions of two points situated near opposite 
coriuTS of the chart. 

'J’lie kind of base ordinarily used is one measured ])y chain 
on IliiL ground, of ^ to li 111. in length, betw'ceii two points visible 
from one another, and so situated that a triangulation can be 
readily extended from them to embrace other points in the survey 
torming well-conditioned triangles. 'Hie error of the chain is 
noted before leaving the ship, and again on returning, by com- 
paring its length with the standard length of loo ft. marked 
on the ship's deck. The correction so found is applied to obtain 
the final result. If by reason of water intervening betwoeii the 
base stations it is impossible to measure the direct distance 
between them, it is permissible to deduce it by traversing. 

A Masthead Base is'iiselul for small plans of harlwiirs, 

&c., when circumstances do not permit of a base being measured 
c>ii shore. Tlio ship at anchor nearly midway l>elwocn two base 
sbitions is the most favourable condition for cm])loying this mcth< 3 <l. 
t h(X)dolite reading of the masthead with its elevation by sextant 
observed simult:i.iicK)usly at each base station (the mean of several 
observations being cunployed) give thc^ necessary data to calculate 
the dist.Hnce between the base stations from the two distances 
resulting from the elevation of the masthead and the simultanc'ous 
duoflolite-anglcs be tween llie masthead and the base stations. 
1 he height of the masthead may be temporarily increiisexl by secur- 
jrig a spar to extend 30 ft. or so above it, and the exact height from 
truck to netting is found by tricing up the end of the measuring 


chain. The angle of edevation should not he diminishcxl behiw alK)ut 

from either station. 

Base bv Sound . — The interval in seconds between the llasli and 
report of a gun, carefully noted by counting the beats of a watch 
or pocket chronometer, multiplied b}^ the rale per second at which 
sound travels (corrected for temperature), supplies a means 
obtaining a base which is sometimes of great use when otlier methods 
are not available. Three miUs is a suitable distance fi>r such a 
ba.se, and guns or small brass Cohorn mortars are lired alternately 
from either end, and repeated several limes. The arithmetical 
mean is not strictly correct, owing to tlie retardation of the soiimi 
against the wind exceeding the acceleration when traxelling witli 


it; the formula used is therefore T 


2 ti' 
t dT 


, where T is the mean 


interval required, t tin; interval observed one Wi.y, /' the intiu val tlie 
other wa}'. The method is not a xery accurate one, but is sulh- 
citmtly so when tin? srali' is finally determined by astuu nmical 
obsc'rvatioris, or ftir sketch surveys. The measureim-nt should be 
across the wind if possible, especially if guns can only bi^ fired from 
one cinl of the base. Sound travels aliout 1090 ft. per second at a 
temperature of 32 ’ and increases at the rate of 1*13 It. lor v.icli 
dc'gree abeivo that temperature, decreasing in the .same projioriion 
for t(‘mperaturcs below 32"". 

Base bv An^tc of Short Measured Leuf^th. — An angle measured by 
sextant between two well-defined marks at a carefully ineasureil 
distance apart, placed at right angles to the required base, will give 
a base for a small plan. 

Astrovomical Base. — The difference of latitude between two 
stations visible' from ciich other and jiearly in tlie .same* meridian, 
combined with their true bearings, gives an excellent ba‘(* for an 
extended triangulation; the only drawback to it is tlu' rflcct of 
local attraction of masses of land in the vicinity on the pendulum, 
or, in other words, on the mercury in the artificial horizon. 'Phe 
base stations shonhl be as Jar apart as jxxssible, in order to minimize 
the cffcH't ot any error in the astronomical observations. The obser- 
vation spots would not necessarily be actually at the ba.se stations, 
w'hich w'oiild probably be situated on summits at some little distance 
in order to command distant views. In such cases cacli ob.servation 
s])ot would be connected with its corresponding base station by a 
subsidiary triangulation, a short base being measured Jor th:; pur- 
pose. The shi]) at anchor oil the obsersalion spot friMiueutly alfonls 
a convcnii'iil: means ol efU'cting the connexion by a masthead angle 
base and simultaneous angles. If iiossible, the olisi'rvation spots 
should be cast or wc'st t)f the mountain stations from wliich the true 
bearings are ofiserved. 

If the base stations A and B arc so situated that by reason of 
distance or of high land intervening they arc invisible from one 
another, but both visible from some main station C between tlu'm, 
when the main triungnlation is completed, the ratio of tlm side's 
AC. BC can be determiiu'd. I'Tom this ratio ;ind the obseiwed 
angle AC.B, the angles ABC., 15 AC can be found. The true bearing 
of the lines AC or P>(' be ing known, the true bearing ol the base; 
statie>ns A and If can be deduced. 

Extension of Base. — A base of any de.scrii)tion is seldom long 
enejugh le) ]^>le)t freun elirectly, and in orde^r to eliminish errors of 
plotting it is necessary te:> begin on the longest side possible so as 
te) work inwards. A sheirt ba.se measured on flat grounel will give 
a lietter result than a longer one mhasured ove'r inequalities, ]uovielcd 
th;it the Iriangulaliem is carefully exteMieh'el by means eil judiciemsly 
selected triangles, great care being taken to plumb the centre <»f each 
station. To facilitate the extension of the base in as few’ triangles 
as po.ssible, the lia.sc should be placed so that theie an? tw^o stations, 
one on each sidt? of it, subtending angles at the.m of froni 30° to 40®, 
and the dishiiices betw’ceii which, on being calculated in the triangles 
of the quadrilatt'ral so formed, will constitute the first extc'iision of 
the base. Similarly, two other stations placed one on each side of 
the last two will form anothi'r cpiadrilateral, giving a yet longer side, 
and so on. 


The iingle.s to be used in the main triangulation scheme must 
l)e very carefully observed and the theodolite placed exac tly 
over the centre of the station. Main angles are 
usually repeated several times by resetting the vernier 
at intervals equidistant along the arc, in ordiir to 
eliminate instrumental errors as well as errors ^f observation. 
The selection of an object suitable for a zero is important. 
It should, if possible, be another main station at some 
distance, but not so far or so high as to he easily obscured, 
well defined, and likely to be permanent. Angles to setondary 
stations and other marks need not be repeated so many timt;s 
as the more important angles, but it is well to che<'k all angles 
once at least. Rough sketches from all stations are of great 
assistance in identifying objects from different points of view, 
the angles being entered against each in the sketch. 

False Station . — Wlien the theodolite cannot for any reason be 
placed over the centre of a station, if the distance be measured 
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and the Ihcoriolitc rcadint? of it be noted, the obscrviMl anjjjlcs may 
b<' roduco<l to A'haL they would be at the centre ol the station. 
False stations liavc frequently to be made in practice; a simple 
rule to meet all cases is of great assistance to avoid the possibility 
of I'lror in ai)plying the correction with its proi)er sign. 'Phis 
may ^ery easily be found as follows, without ha\'ing to bestow a 
moment’s thought b(‘yond applying the rule, which is a matter of 
no small gain in time when a large number ol angles have to be 
correcttMl. 

Iviih'. - Vwt down the theodolite reading which it is required to 
evirrect (increased if m^cessiiry by and from it subtract the 

theodolite reading ol the ctmtre of the 
: statiini. Call tliis remainder d. \Vith 

$ as a “ course ” and the nuiiiberof feet 
\ / ' from the theodolite to the station as a 

\ ^ “ distance,” enter the traverse tabh' and 

\ take out the greatt'r iiicreiiient it Q lit‘s 

<rrc 4 xUf , (i/'etf Ur between 43^ aiul 1 35 ’, or between 2v^ 5 ’ 

and 3133 and the lesser increment lor 
other angh's. The accompanying dia- 
gram (lig. 10) will assist the memory. 
\ Keier this inclement to the “ table oL 

liu subtemlod angles by various lengths at 
1 diltrreiit distances " (using the distance 

Fig. 10. object observed) and find the 

cuirespoiuling correction in are, which 
mark -r “r — according as & is iind- r or over Apjdy this 

correction to the observed tlicodolite angle. A " tal.»Ie of subtended 
angles " is nnnecessary if the loriiiula 

distance ol object in stia-milcs 

Conrergenrv 0/ Mfrti/unis . — Tlie dillerence of the reciprocal true 
h(‘arings bi'tween two stations is called the “ couvergeiicy." 'Phe 
torinula tor calculating it is : Conv. in minutes _ (list, in sea-iniles 
< sill. Merc, bearing >, tan. mid. lat. Wluniever true bearings 
are used in triangulatioii, the eifect of coiivergiuicy must be con- 
sidered and applied. In north latitudes the southerly bearing is 
tluj gnjater ot the two, and in south latitmh's the northerly b(;aiTng. 
Vlu; Mercatorial bearing between two .stations is tlur mean ot tlieir 
reciprocal tnu' bearings. 

.\.fter a preliminary run over the ground to note suitable 
positions for main and seroiular)’ statiijns on prominent head- 
Triangu- lands, islands and snniinits not too far back from 
Jated Coast the coast, and, if no fornx r survey exists, ti) make 
Survey. at the same time a rougli plot of them by compass 
and patent log, a scheme must be formed for the main 
triangulation with the object of enclosing the whole survey in 
a^ few triangles as possible, regard being paid to the limit of 
vision of each station due to it.s height, to the e.xisting meteoro- 
logical conditions, to the limitations impo.sed by higher land 
intervening, and to its accessibility. The triangles decided 
upon should be well-conditioned, taking care not to introduce 
an angle of less than 30'" to 35’, -which is only permissible wdien 
the two longer sides of such a triangle are of nearly ccpial length, 
and when in the calculation that will follow one of these side.s 
shall be derived from the other and not from the short side. 
In (ypeii count r\' the selectiijn of stations is comparatively an 
easy matter. Inn. in couritiy" densely wo(.;ded the time occupied 
by a triangulali(;n is mainly goverruul by the judicious selection 
of stations quickly reached, sufficiently elevated to cnmmitnd 
di tant view , and situated on summits capable of being readily 
cleared (T trea ^ in the re(jnir< cl direction, an all-rounel view being, 
of course, (k-sirablc but not always attainable. The positions 
of seenndary stations will also generally be decided upon during 
the preliminary recxinnaissance. The object of these stations 
is t(; br(‘ak up the large primary triangles into triangles of smaller 
size, dividing up tlie distances between the primary stations 
into suitabU- Vaigths; they arc selected with a view to greater 
accessibility than the latter, and should therefore usually be 
near the coast and at no great elevation. Upon shots from these 
will flepcnd the position of the greater number of the coast-line 
marks, to be erected and fixed as tlie detailed survey of each 
section of the coast is taken in hand in regular order. The nature 
of the base in be used, and its position in order to fulfil the con- 
dil ions specified under the head of Bases' must bet considered, 
the base when extended forming a side of one of the main triangles. 
It is immaterial at what part of the survgy the base is situated, 
but if it is near one end, a satisfactory cbe<'k on the accuracy 
of the iriangulatioii is obtained by comparing the length of a 
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side at the other extreme of the survey, derived by calculation 
through the whole system of triangles, with its length deduced 
from a check base measured in its vicinity. It is generally a 
saving of time to measure the base at some anchorage or harbour 
that requires a large scale plan, 'i’he triangulatioii involved 
in extending the base to connect it with the main triangulation 
scheme c^an thus be utilized for both purposes, and while the 
triangulatioii is being calculated and plotted the sunTy of the 
plan can be proceeded with. True bearings are observed at 
both ends of the survey and the results subsequently compared. 
Astronomical (jbscrvalions for latitude are obtained at obsei'va- 
tion spots near the extremes of the survey and the meridian 
distance run betw'cen them , the observation spots being ('onnected 
with the jiriniary Iriangulation; they are usually disptjsed at 
inter\%als of from 100 to 150 m.,and thus errors due to a tri- 
angulation carried out witli theodolites of moderate diameter 
do not acciimiilato to any serious extent. If the survey is 
greatly extended, intermediate observation spots afford a satis- 
factory' check, by comparing the positions as calculated in the 
triangulatioii wnth those obtained by direct observation. 

Calculalini* the Triani^ulatioyi. — 'I'Ik’i triangles as ol)StTve(l being 
tabulat(Hl, the angles of each triangle are ('orrccted to bring llieir 
Slim to exactly i.So”. WtMiiiist expect to find errors in tlu; triangle.s 
of as much as one minut«\ but under favourable conditions they 
may be much h'ss. In distributing the errors we must consider 
tl»c general skill of the observer, the size of his theodolite relatix t ly 
to the otluTS, and the conditions under which his angles 
observed; failing any particular reason to assign a larger error to 
one angle than to another, the error must be divided efiii.ally, 
b(‘aring in mind thn.t an alteration in the small angle will make 
more difference in tlu^ ri'sulting position than in either of the other 
two, and as it approaches 30” (the limit of a recei\'ing a.ngle) it is 
w’cll to chajigi? it but va'ry slightly in the absemu? of any strong 
reason to the contrary. The length of base bi'ing determined, tlui 
sides of all the triangles involved are calculabHl by the ordinary 
rules of trigonometry. Starting from tlie true Viearing observi'd vX 
one end of the survey, the bearing of tb(‘ side of each triangle! the.t 
forms the immediate* line of junctiem from one* to the* otli(‘r is found 
by apiilying the angli*s nece.ssary for the; purpeise in the respective 
triangle's, not forgetting to apply the; ceinvengency between e.ie.h pair 
e.>t stations whtm re!ve‘rsing the be!arings. The bearing eif the final 
side is them compared with the beiaring obtaine'd by dire'ct observa- 
tion at that end of the surve'y, 'rhe differi'uct! is princi]i,dly ehm to 
accunnilateel errejrs in the tnangiilation; half ot tin. dilfe'ie iice is tluiii 
ai)plie*(l te’> tlie bearing eit e'a,rh side. Conve'rt tlie-se! true bearings 
into Mercatorial bearings by applying half tin; couvergeiicy betweein 
each ]»air of stations. With the lengths of the ceniiiecting side.s 
fevunel fn^m the nit'asnred ba.s<.‘ and their Mc'icatorial bearing, tlic 
Mercatorial bearing of one observation spot from the otlu r is found 
by middle latitude sailing. Taking the obsi^rved astronomical 
positions of the observatitni spots and first reducing tluir true 
difference longitude to dej)arturi*, as measured on a s]»hen)id I'nuri 

.1 . 1 lA T- lx 1 im. ft. ini in. of long. ,, ... 

the loniiula lh]>. — T. 1 ). long. rr-^— r 1 ^ . th^'U with the 

^ ^ no. It. in I m. of hit. 

d. lat. and dep. the Mercatorial true bearing and distance. b«‘tween 
the observation spots is ('alcnlated liy middle latitude sailing, and 
conqiared with that by triangulatioii and measured base. 'I'o 
adjust any discrepancy, it is necessary to consider the probable 
uror ol the ob.sc rvations for latitude and iiieridiaii distance; within 
those limits the astronomical positions may safel\- be altered in order 
to harmonize the results; it is more important to bring the bearings 
into close agrei'inent than the distance. From the amended 
astronomiccal positions the Mercatorial true biariiigs and distance 
between them are re-calculated. The dilltrencc between this 
Mercatorial bearing and that found from I he triangulatioii anfl 
measured base must be applied to tlie bearing of each side to get 
the final corrected b(.*arings, and to the logarithm of each side of 
the triangulatioii as originally calculated must be added or sub- 
tracted the difft rence V>ctween th(! logarithms of tlu! distance of tin*, 
amended jiositions of the observation spots and the same distanet! by 
triangulation. 

Calculating Intermediate. Astronomical Positions . — The latitude 
and longitude of any intermediate main station may luiw b(! 
calculated from the finally corrected Mercatoriid true bearings 
and lengths of sides. The difleri'iic.e longitude so fouml is what it 
would he if measured on a true .sT>hert;, wlu'rt'as we reejuin* it as 
measured on a spheroid, which is sliglitly k*s.s. The corri ction 

(1. long. ^'^^^ - must therefore be subtracted; or the true 
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difference longitude may 
, no. ft. in I 111. of lat. 

^ ^ ’ no. ft. in I m. of long.’ 
in a triangulatioii for hydrographical purposes both the bearings 


be found direct from the formula 
From the foregoing it is seen that 
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of the sides and their lengths idtirnately (h*pemd almost enliniy 
in)OTi the astronomical observations at the (‘xtremes of the survey; 
the observeci true bearings and measured base are consequently 
more in tim nature of checks than anything else. It is obvious, 
lli(*refore, that the nearer together the observation spots, the greater 
••Ifect will a given error in the astronomical ])Ositions have upon 
the length and direction of the sides of the triangulatioii, ana in 
sihdi eases the b('arings as actually observc'd must not be altered 
to anv large extent when a trifling change in the astronomical 
positions might p(Thaps effect the re.cjuired harmony. For the 
reasons giv('n under Asironoinical higli land near observation 

s])ots ina\’ cause very false results, which may olteii account tor 
(liscn'pancies wluni situated on opposite' sides of a mounbiinous 
country. 

Great c.ire is requisite in projecting on paper the points of a 
sur\'ey. The paper slnmld be allowed to streUdi and shrink 
as it pleases until it comes to a .stand, being exposed 
Plotting, liours daily, and finally 

well flattened out by being placed on a table with drawing 
boards plaied over it heavily weighted. Tf the triangulatiori 
has been ('aleulated beforehand throughout, and the lengths of 
all tlie different sides have been found, it is niort advantageous 
lo begin plotting by distances rather than by chords. Tbo 
main stations are thus got down in less time and with less trouble, 
but tlu'.se are only a small proportion of the points to be plotted, 
and lung lines must be ruled between the stations as zeros for 
plotting other points by chords. In ruling the.se lines care 
must be taken to draw them exactly through th(‘ centre of the 
pricks denoting llie stations, but, however carefully draxen, there 
is liability to slight error in any line projected to a point lying 
hcN'und the distance of the stations between wdiich tlie zero line 
is drawn. In y)l()Uiiig l)y distances, therefore, all points that 
will sub.*(*{jueiitly have to be y)lotted by chords should lie well 
within the area covennl by the main triangulatioii. Three 
dislaru'es must be measured to olitain an intersection of the arcs 
f itting (‘acii other at a suffifdently broad angle; the yflotting 
of the main sbitions once begun must be comyileted befon* 
distortion of the y)ay)er can occur from (diange in the humidity 
of the atmosphere. Plotting, whether by distance or l)y o!u)rds, 
must be begmn on as long a side as possible, so as lo plot inwards, 
or ivith decreasing dislaiK'.es. In plotting by chords it is impor- 
laiit to remember in the seh'ction of lines of reference (or zero 
lines), Dial that shf)uld be preferred which makes the smalle.st 
angl; with the line to be projected from it, and of the angular 
yioints those nearest Lo the object to be projected from them. 

Inrciulat' Methods of Plottini*. -l\\ surveys fur the ordinary 
])ui])()st.*s ()l navigation, it frequently lia])y)eiis that a regular system 
oi ti iangulatioii cannot be carried out, and recourse must be had to 
a variety ol devices; the judicious ust; of the shiy) in .such cases is 
olteii essential, and with y)ro])er care excellent results may be 
obtaiiii'd. A few examy»les will best illuslrat<* some of the methods 
used, but cinmmstaiices vary so much in every survey that it is 
only ]:)ussil)l(> to meet them properly by .studying each case as it 
arise., and U) inn)i-ovise methods. Fixing a y)osiiioii l)y means of 
til'" “ lM(,k au.gle is one ol the most ordinary exy)edierits. Angles 
h iving been observfvl at A, lo the station U, .ind certain other fixed 
points of the survey, C and D ior instance; if A is shot uy) from B, 
at which station angles to the same fixed y)uiiils lias e been observe*!, 
Hu ll it is not lU'cessary to visit those yjoiiits to fix A. For instance, 
ill the triangle .\HC, two of tile angles have been observed, aiul there' 
lori! the thirrl angle at (' is known (the thn^? angles of a triangle being 
'■(lual lo 180 ^), and it is called the “ calculated or back-angle from 
r.” A necessary condition is that the receiving angle at A, betw'een 
any two lines (diiect or calculated), must be sufficiently broad to 
Ki\fi a good cut; also the yioiiits from which the " back-angles " arc 
calculated shouKl not be situated at too great distances from A, 
r»‘lativelv to the distance between A ami B. A station may be 
plotted by laying down the line to it from some other station, and 
then placing on tracing-payier £i number of the angles taken at it, 
including the angle to the station from which it has been shot up. If 
the points to which angles are taken arc well situated, a good 
position is obtained, its accuracy being much .strengthened by 
being able to plot on a line to it, which, moreover, forms a good 
7 yro line for laying off other angles from the shition when y^ lotted. 
Sometimes the main stations must be carried on with a point 
plotted by only two angles. An effort must be made to check this 
subsequently by getting an “ angle back " from stations dependent 
upon it to some okl well-fixed jpoint; failing this, two stations 
l)eing plotted with two angles, pricking one and laying down the 
line to the other will afford a check. A well-defined mountain 
peak, far inland and never visited, when once it is well fixed is 
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often inv’'aluablc in carrying on an irregular triangukiti<m, as it 
may remain visible when all other original yioints ol the s'ir\ey 
have disapyicareil, and “ back-angles " from it ma}' be continually 
obtained, or it may be used for jilotling on true bt?aring lines <>l 
it. In plotting the true blearing of such a yieak, the coin’ergency 
mu.st be found ami ayqilied to get the reversed bearing, wliich i-. 
then laid down Irorn a meridian drawn through it; or the reversed 
bearing of any other line already drawn through the yx'ak bf'ing 
known, it may simply be laid down with that as a zt'ro. A rongii 
yiosilion of the .syiot from which the true bearing was taken must 
be assumed in order to calculate the 
convergeiicy. Fig. ii will* illustrate 
the foregoing remarks. A and B an; 
astronomical obsi'rvation spots at the 
extremes of a survey, Irom botli of 
which the high, inacm'ssible pi'ak C is 
visible. D, F, F are inti'rrm'diate 
stations; A am.l B, B and JC, Jv and 
F, F and B being resyx'ctivciy visible 
from each other. G is visible from 
A and B, and C is visible from all 
stations. Tile latitudes ol A ami Ji 
and meridian tlistaiice betw«‘i‘U them 
being deteriiiiued, and th(‘ true Ix'ar- 
ing of C being observi'd from both 
obsiTvation spots, angles are observed all the stations, i iilcu- 
laling the syilieroid.d correction (Iroin the formula, correc.tinn -- 

d. long. ~ ~ ^ a*.kliiig it to tlu; true (or ( hiont>nielric/ 

'lillereiico k'iigitudt' [)etweon A ami 13 to obtain the sjilierical 
d. long.; with this splviical d. long, and the d. lat., tin' Mer- 
citorial true bearing ami distance is loiiiid by mifldle latitude 
sailing (w’hich is an eijually corrt'ct but shorter method than liy 
.spherical trigonometi y, and may be safely used when dealing willi 
the <listances usual between observation spots in nautical si.r\'i‘ys). 
The convergeiicy is also calculated, and th*‘ true bearing of A Irom 
B ami B from A are thus determined. In the yilane triangle ABC' 
the angle A is the dillereiice betwi en the calculated bearing of B and 
the observe*! bearing ol C Irom A; similarly angle B is 1 hi‘ diffc'ii'nce 
b(‘.tw(;eii calcnlLted bearing of A and observed lit'ariiig oi C from B. 
'riie distance AB having bi'en also calciilatiid, tlie side AC is foumi. 
Baying down AC', on the yiajier on the required scale, B is jilotted *»n 
its dimet sh*-)t from .X, and on the angle back from C, calculate*! in 
tlu; triangle (i is jflotled on the direct shots from A ami B, 

and on tlie angle back from C, calculated either iiTthe triangle 
ACG or G('I). The pi'ifect intersection of the three lines at i.i 
assures these four yioiiits being correct. E, F an*l B are ])lotte(.l 
in a similar manner. The yioints are now all ])lotted, but tliey 
depinul on calculated angles, and (‘xcept for the first four ])oinls 
we h.ive no check whatever I'itluT on the accuracy ol the aiigt s 
obsf'rved in the fiekl or on the ])l()tting. An*)ther well-del'iimd 
f>bjc*ct in siu:h a pjisition, for instance as Z, visible from thre*' or 
more stations, w*>uld attord the necessary check, if lines laid off t** it 
Jroiii as many stations as possible gave a goo*l intersection. If no 
such point, howev'er, exists, a certain di'gree of check on the angles 
obst'rved is dtTiv***l by ajiplying tin; sum of all tlie calculated angles 
at C to the true bearing *)f .\ Irom-C (louiul by reversing observe*! 
bearing of C from .\ with C'»uv**rgency applied), which will giv’e the 
bf.aring of B lr*jin C. Reverse this bi'ariiig with conviTgency 
applied, and compare it with the observed beaiing of C from 13. 
H the discrepancy is but small, it will be a strong presumption in 
favour of the substantial accuracy of the work. If the calculated 
true bearing of 13 from A be now laid down, it is very unlikely that 
the line will pass tinough B, but this is due to the *liscrej)aiicy which 
must always be exptxl***! between astronomical posili*»iis an*l trian- 
gulatkjii. Tf some of th*‘ stations between A aii*.l B re*piir(' f*^ !»*• 
placed somewh.-it closely to om: another, it may b«* *lesirable to 
obtain fresh trii*j bearings of C iiisti'ad of carrying on tlie original 
bearing by means of the calculated angle. 

In all cases of irrf'gular plotting the ship is very useful, esix-cially 
if she is inooro*! taut without the swivel, and angles are ofjserve.I 
Irom the bow. Fk>ating beacons may also assist an irregular 
Iriaiig Illation. 

Surveys of various degrees of accuracy are included among 
sketch surveys. The roughest description is the ordinary 
running survey, when the w'ork is done by the sh'^p 
steaming along the coast, fixing points, and sketching 
in the coast-line by bearings and angles, relying for 
her position upon her courses and di.stance.s as registered b)' 
patent log, necessarily regardless of the cfTcct of wind and current 
and errors of steerage. At the other extreme comes the modified 
running survey, which in point of practical accuracy falls little 
short of that attained by irregular triangulation. Some of these 
modifications will be briefly noticed. A running survey of a 
coast-line between two harbours, that have been surve\T^d inde- 
pendently and astronomically fixed, may often be carried out 
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by fixing thoship on the points already laid do^vn on the harbour 
survey.s and shooting up prominent intermediate natural objects, 
assisted possibly by theodolite lines from the shore stations. 
Theodolite lines to the ship at any of her positions are particu- 
larly valuable, and floating beacons suitably placed materially 
increase the value of any such work. A sketch survey of a coast 
upon which it is impossible to land may be well carried out by 
dropping beacons at intervals of about 10 m., well out from 
the land and placed abreast prominent natural objects called the 
“ breastmarks," which must be capable of recognition from 
the beacons anchored off the next “ breastmark ” on either side. 
The distance between the beacons is found by running a patent log 
both ways, noting the time occupied by each run ; if the current 
has remained ('onstant, a tolerably good result can be obtained. 
At the first beacon, angl(\s are observed between the second beacon 
and the two “ breastinarks,'* an “ intermediate ” mark, and 
any other natural object which will servT as “ points." At the 
s(M'on(l beacon, angles arc observed between the first beacon 
and the saint? obj(‘('ts as before. Plotting on the line of the two 
beacons as a base, all the points observed can be pricked in on 
two shots. At a position about midway between the beacons, 
simultant'ous angles are obst^.rv'cd to all the points and laid off 
on tracing-paper, which will afford the necessary check, and the 
foundali<»n is thus laid for filling in tlie detail of coast-line, 
topography, and soundings off this particular stretch of coast 
in any (letail desired. Each section of coast is complete in itself 
on its own base; the weak point lies in the junction of the different 
sections, as the patent log bases can hardly lx; expected to agree 
preciseK', and tlie S(;alos of adjacent sections may thus be slightly 
diffen'ut. 'Fhis is obviated, as far as possible, by fixing on the 
points of one sectitin and shooting up those of another, which 
will cnet'k any great irregularity of scale creeping in. 'Fhe 
hearing is prt;s<;rved by getting occasional tnu; bearing lines 
at the beacons of the most distant point visible. Space does 
not here permit of dwelling upon the details of the various pre- 
('autions that are necessary to secure the best results the method 
is capable of; it can only be stated generally that in all cases 
of using angles from the ship under weigh, several assistants 
are nec.essary, so that the principal angles may be taken simul- 
taneously, the remainder be.ing connected immediately after- 
wards with zeros involving the smallest possible error due to 
the ship not being absolutely stationary, these zeros being 
included amongst the primary angles. Wh<*n close to a beacon, 
if its hearing is notial and the distance in feet ohlaintal from its 
elevation, the angles are readily reduced to the beacon itself. 
Astronomical positions by twilight stars kecj) a check upon the 
work. 

Sketch Suri'cys by Compass lirayiuf^s aud Vertical Angles. — T11 
the case of an island culminating in a high, wdl-dcfimid summit 
visible from all dirtnitions, a useful and accurate method is to 
steam round it at a sufficient distance to obtain a true hori 7 on, 1 
stopping to make as many stations as may bo dc.sjrable, and fixing ' 
by compass bearing of the summit and its verVical angle. TIk; 
height is roughly o!>tained by shooting in the siiintnit, from two 
positions on a j^ateiit log base whilst a]>])roacliing it. With this 
.approximate height and Lecky’s vertical danger angle tables, 
each station may he jilotted on its bearing of th(? summit. From 
these stiitions the island is shot in by angles between its tangents 
and the summit, and angh^s to any other natural features, plotting 
tlie work as wo go on any convenient scale which must be con- 
sidered only as provisional. On comphding the circuit of the 
island, tlie true scale is found by measuring the total distance in 
inches on the plotting- sheet from the first to the last .station, and 
dividing it by the distance in miles belwtieii them as shown by 
pitent log. The final height of the summit b(;ars to the rough 
Height used in plotting the dirix:t proportion of the provisional 
scale to tlic true scale. This method may be utilized for the .sketch 
survey of a coast where there are wxdl-defimul pejiks of sufficient 
height at convenient intervals, and would bi’ superior to an ordinary 
running survey. From positions of the ship fixed by bearings and 
elevations of one p(?ak, another farther along the coast is shot in and 
its height iletenmneil ; this second peak is then used in its turn to 
fix a third, and so on. The smaller the vertical angle the more 
liability there is to error, but a glance at Eecky's tables will show 
what effect an error of say i' in altitude will produce for any given 
lieight and distance, and the limits of distance must depend upon 
tliis considfT.ation. 

0/ Banks out of Sight of Land . — On striking shoal soundings 


inexpcctedly, the ship may either bo anchored at once and the 
shoal sounded out by boats starring round h(;r, using prismatic com- 
pass and masthead angle; or if the slioal is of largo extent, and 
may be prudently crossed in the ship, it is a good jilan to get two 
beacons laid dowm on a bearing Iroin one anoth(‘r and patent 
log distance of 4 or 5 m. With another beacon (or mark- boat, 
carrying a large black flag on a bamboo 30 ft. high) fixed on this 
biise, forming an equilateral triangle, and the shi]) anchored as a 
fourth point, soundings m.ay be carried out by the boats fixing by 
statioii-pointiT. The ship's position is determined by observations 
of twilight stars. 


In a detailed survTy the coast is sketched in by Avalking along 
it, fixing by theodolite or sextant angles, and plotting by tracing- 
paper or station-pointer. A sufficient number of 
fixed marks along the shore .afford a constant ( heck 
on the minor coa.st-line stations, which should be ” 
plotted on, or checked by, lines from one to the other wdierever 
possible to do so. When impracticable to fix in the ordinary 
way, the ten-foot pole may be used to traverse from one fixed 
point to another. With a coast fronted by broad drying, coral 
reef or flats over which it is possible to ivalk, the distance h(.*tw’ceii 
any two coast-line stations may he found by measuring at one 
of them the angle subtended by a known length placed at right 
angles to the line joining the stations. There is far less liability 
to error if the w^ork is jilotted at once on the spot on field hoard 
with the fixed points pricked through and circled in upon it; hut 
if circumstances render it necessary, the angles being registered 
and skeU'hes made of the hits of coast bctwL'cn the fixes on a 
scale larger than tluat of the chart, they may he plotted after- 
wards; to do this satisfactorily, however, reejuires the surveyor 
to appreciate instinctively exactly what angles are nc'ccssary 
at the time. It is with the high-water line that the coast-liner 
is concerned, delineating its character according to the admiralty 
symbols. 'Fhe officer sounding off the coast is responsible for 
the position of the dry line at low-water, and on large sc'alcs 
this would he sketched in from a small boat at low-water springs. 
Heights of c'liffs, rocks, islets, iJvc., must be inserted, either from 
measurement or from the. formula, 


hei^fiit in fc‘(‘l 


anp ^le of e le vation in seconds x clisfan cc* in miles, 
_ 


and details of topography close to the coast, including roads, 
house's and enclosures, must he shown by the* coast-liner. Rocks 
above water or break ing should he fixed on passing them. (A)iis1 - 
line may he sketched from a boat pulling along tlic shore, fixing 
and shooting up any natural objects on the beach from positions 
at anchor. 

The most important feature of a chart is the completeness 
wdth w'hieh it is sounded. Small .sc.ale surveys on an\'thin;^ less 
than one inch to themilc are apt to be very misleading ; 
siH'hasurvey may appear tohavebecncloscly sounded, " 
hut in reality the lines are so far apart that they often fail to 
disclo.se indications of shoal-watcr. The work of sounding 
may be iiroceeded with as soon as sufficient points for fixing 
are plotted ; but off an intricate coast it is better to get the coast- 
line done first. The lines of soundings are run by the boats 
parallel to one another and perpendicular to the coast at a dis- 
tance apart which is governed liy the scale; five lines to the inch 
is about as close as they can he run without overcrowding; if 
closer lines arc required the scale must generally he increased. 
The disUmce apart will vary with the depth of water and the 
nature of the coast; a rocky coast with shallow water off it and 
projecting points will need much clo.ser examination than a 
steep-to coast, for instance. The line of prolongation of a point 
under water will require sjxcial care to ensure the fathom lines 
being drawn correctly. Tf the soundings begin to decrease when 
pulling off-shore it is evidence of something suspicious, and 
intermediate lines of soundings or lines .at right angles to those 
previously run should be obtained. Whenever possible lines 
of soundings should he run on transit lines ; these may often 
be picked up by fixing when on the required line, noting the angle 
on the protractor between the line and some fixed mark on the 
field board, and then placing the angle on the sextant, reflecting 
the mark and noting what objects are in line at that angle. On 
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large scale surveys whitewash marks or flags should mark the 
ends of the lines, and for the back transit marks natural objects 
may perhaps be picked up; if not, they must be placed in the 
required positions. The boat is fixed by two angles, with an 
occasional third angle as a check ; the distance between the fixes 
is dependent upon the scale of the chart and the rapidity with 
which the depth alters; the 3, 5 and 10 fathom lines should always 
be fixed, allowing roughly for the tidal reduction. The nature 
of the bottom must be taken every few casts and recorded. It 
is best to plot each fix on the sounding board at once, joining 
the fixes by straight lines and numbering them for identification. 
The tidal reduction being obtained, the reduced soundings arc 
written in the field-book in red underneath each sounding as 
originally noted; they are then placed in their proper position 
on the boiu*d between the fixes. Suspicious ground should be 
closely examined; a .small nun buoy anchored on the shoal is 
useful to guide the boat while trying for tlie least depth. Sweep- 
ing for a reported pinnacle rock may be resorted to when sounding 
fails to discover it. Local information from fishermen and 
others is often most valuable as to the existence of dangers. Up 
to depths of about 15 fathoms the hand lead-line is used from 
the boats, but beyond that depth the small Lucas machine for 
v/irc effects a great saving of time and labour. The deeper 
soundings of a survey are usually obtained from the ship, but 
steamf>oats with wire sounding machines may assist very materi- 
ally. ] ly the aid of a steam winch, whit:h by means of an endless 
rounding line hauls a loo-lb lead forward to the end of the lower 
boom rigged out, from wliich it is dropped by a slipping apparatus 
which acts on striking the water, soundings of 40 faihoms may 
l.)e pii'ked up from the sounding platform aft, whilst going at a 
speed of 4?. knots. In deeper water it is quicker to stop the ship 
and sound from aft with th(^ wire sounding machine. In ninnirig 
lung lines of soundings on and oil shore, it is very essential to 
he able to fix as far from the land as possible. Angles will be 
taken from aloft for this purpose, and a few floating l)eac()ns 
dropped in judiciously chosen positions will often well repay 
the trouble. A single fixed point on the land used in conjunc- 
tion with two beacons suitably plac(‘d will give an admirable 
fix. A line to tlui ship or her smoke from one or two theodolite 
stations on shore is often invalual)lc; if watches arc compared, 
observations may be made at stated times and plotted after- 
wards. True bearings of a distant fixed object cutting the 
line of position deriv(‘d from an altitude of the sun is another 
means (d fixing a position, and after dark the true bearing of 
a light may be obtained by the lime aziiniilh and angular dis- 
laiK'o of a star near the prime vertical, or by the angular distance 
of I’okiris in the northern hemisphere. 

A very large percentage of the bugbears to navigation denoted 
by vigias^ on the charts eventually turn out to have no exis- 
vigias fence, but before it is possible to expunge them a 
large area has to bo examined. No-bottom soundings 
are but little use, but the evidence of positive soundings should 
l)c conclusive. Submarine banks rising from great depths 
necessarily stand on bases many sejuare miles in area. Of recent 
years our knowledge of the angle of slope that may be expected 
to occur at dilTerent depths has been much extended. From 
depths of upwards of 2000 fathoms the slope is so gradual that 
a bank could hardly approach the surface in less than 7 m. from 
such a sounding; therefore anywhere within an area of at least 
150 sq. m. all round a bank rising from these depths, a sounding 
must show some decided indications of a rise in the bottom. 
Under such circumstances, soundings at intervals of 7 m., and 
run in parallel lines 7 m. apart,* enclosing areas of only 50 sq. rn. 
between any four adjacent soundings, should effectually clear 
up the ground and lead to the discovery of any shoal; and in 
fact the soundings might even be more widely spaced. From 
depths of 1500 and 1000 fathoms, shoals can scarcely occur 
withm 3J m. and 2 m. respectively; but as the depth decreases 
the angle of slope rapidly increases, and a shoal might occur 
within three-quarters of a mile or even half a mile of such a 

^ A Spanish word meaning “ look-out," used of marks on the 
chart signifying obstructions to navigation. 


sounding as 500 fathoms. A full appreciation of Ihese facts 
will indicate the distance apart at which it is proper to place 
soundings in squares suitable to the general depth of water. 
Contour lines will soon show in which direction to prosecute 
the search if any irregularity of depth is manifested. When 
once a decided indication is found, it is not difficult to follow it 
up by paying attention to the contour lines as developed bv suc- 
cessive soundings. Discoloured water, ripplings, fish jumping or 
birds hovering about may assist in locating a shoal, but the sub- 
marine sentr}’’ towed at a dspthof 40 fathoms is here invaluable, 
and may save hours of hunting. Reports being rnon? liable to 
errors of longitude than of latitude, a grcjitcr margin is necessary 
in that direction. Long parallel lines east and west arc prefer- 
able, but the necessity of turning the ship more or less head to 
wind at every sounding makes it desirable to run the lines with 
the wind abeam, which tends to disturb the dead reckoning 
least. A good idea of the current may be obtained from the 
general direction of the ship’s head whilst sounding considered 
with reference to the strength and direction of the wind, and it 
should be allowed for in shaping the course to preserve the paral- 
lelism of the lines, but the less frequently the course is altered 
the better. A good position in the morning sliould be obtained 
by pairs of stars on opposite Ix'arings, the lines of position of 
('lie pair cutting those of anoth.er pair nearly at right angles. 
'Fhe dead reckoning should be checked by lines of position from 
observations of the sun about every two hours throughout the 
day, preferably w’hilst a sounding is being obtained and the ship 
stationary. Evening twilight stars give another position. 

Tides.- -The datum for reduction of soundings is lowMvatcr 
ordinary springs, the le\’el of wliich is rtfi'rred to a permanent 
Iv'iicli mark in order that future surveys may be reduci'd to the 
same datum level. \Vhilst sounding is going on the lu'ight of the 
w^attT above this level is observed by a tid(^ gauge, d he time of 
high water at lull ami change, called the " establishment," and the 
heights to which spring ami ncLip tides respectively rise abuve the 
datum are also n'(]uired. It is seldom that a sufficiently long 
s<Ties of obscTvations can hi^ obtained for their discussion by har- 
monic analysis, and therefore the graphical method is preferred; 
an abstract form providi's for the ])rojection of high and low waters, 
lunitidal intervals, moon's jm'iidian jiassage, declination of sun and 
moon, apogee and ptrigee, and nnv'Mi tiim^ of high-watiT following 
superior tnuisit, and of the highest tide in the. twi nty-lonr hours. A 
gf>«»d portable automatic tide gauge suitable for all reiiuirements is 
much tf) be desire<l. 

Tidal Streams aud Surface Currents are observed from the shi]) 
or boats at anchor in clilhrent positions, by imans of a current l(Jg; 
or the course of a bm)y drifted by tli(' current may be lollowed by 
a boat fixing at regular intervals. 'tidal streams often run lor 
some hours after high ami low water by th<* shore; it is important 
to find out whether tin? change of stream occurs at a n'giilar time ot 
the li<le. IJ ndercurveuts ari‘ of impfutance from a scientific ]tc)int 
of view. A deep'Sea current meter, devised (1870) by I.ieiit. 
Pillsbury, U.S.N., lias, with several modifications, been used with 
success on many occasions, noUibly by the IJ.S. C'oast ami Geodetic 
Survey steamer " Blake " in the inv(‘stigation of the (iulf Stream. 
The instrument is first lowered to the nquired depth, and when 
ready is put ii\to action by means of a lu^avy 
weight, or mess(‘nger, travelling down the supporting 
line' ami striking on a metal plate, thus closing the 
jaws of the levers and enabling the instrument to 
begin working. The rudder is then free to revolve inside the 
framew'ork and lake up the direction of the current; the small 
cones can revolve on their taxis and register the number of revolu- 
tions, while the compass needle is released and free to take iqi the 
north and south line. On the despatch of a second messenger, 
which strikes on toj) of the first and fixes the jaws of the levers 
open, every part of the machine; is simultaneously locked. Having 
noted the exact time of starling each of the messengers, the time 
during which the instrument has been w'oiking at^the reejuired 
clci)lh is known, ami from this the velocity of the curre'iit c .n be 
calculated, the number of rewohitions having been recorded, wink- 
the din;ction is showm by the angle between the compass needle and 
the direction of the rudder. 

The instrument is shown in fig. 12. AA arc the jaws of the 
levers through which the first messenger passes and strikes on 
the metal plate 13 . The force of the l)low is sufficient to press 
B down, thus bringing the jaw's as close together as possible, and 
putting the meter into action. 'Fhe second messenger falling on 
the first opens the levers again and prevents their closing, tluis 
keeping all parts of the machine locked. C is the rmlder which 
takes up the direction of the current when the levers are unlocked. 
D is a set of small levers on the rudder in connexion with W. The 
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outer end the tail of the; nidflcr fits into the notches on the outer 
ring of th(? irairu' wlien the machine is locked and thus keeps the 
rudder fixed, but when the first messenger has started the machine 
by pri'ssiiig down B and opening tho levers AA, this small lever is 
raised and the rudder can revoh e freely. KK ar(i four small cones 
w hich revolve on their axes in a vertical 
plam;, similar to an anemometer; the 
axis is connected b}’ a worm screnv to 
geared w heels wliich ri'gisttT the number 
ot revolutions up to jjooo, corresponding 
to about 4 n^ iitical miles. There is a 
small level in connexion with AA which 
pre\'ents the cones re\-olving when the 

f Hb ’ maoliine is locked, but allows them to 

rexolve freely wlnm the machine is in 
® action. Below' the rudder-post is a 
’ compass-bowl F, which is hung in 

gimbals and cajjable of removal. The 
needle is so arranged that it can be 
lifted off the pivot by means of a lever 
in connexion with AA; wdien the meter 
is in action the needle swings freely on 
its pivot, but when the levers are 



Fig. 12. 

locked it is raised off its pivot by the inverted cnji-piece K ])laced 
inside tlie triple cl.iws on the top ot the compass and screwed 
to the lever, thus locking tin* needle without chance of moving. 
The compass bowl should be filled w'ith fresh water before low'ering 
the instrument into the stia, and the toj) screw'ed home tightly. 
The needle sliould be removed and carebdly dried alter use, to jm‘- 
vent corrosion. The long arm G is to Ict-ep thf machine steady in 
one direction ; it works up and down a jackstay w hich ])abses betw'Ctm 
tw'o sheaves at the extiemity of the long arm. This also assists to 
ke(*p the machine in as upright a position as possible, and prevents 
it tiom being dritted astern with the current. A wa-ight of as mucli 

8 or lo cwt. is required at llie bottom of the jackstay in a very 
strong curieiit. An elongated weight ot from 6o to So Ib must be 
suspended froTn the eye at tlu: bottom of the met(T to help to keep 
it as vertical as pO'.-dble. On the outer part of tlie horizontal 
notched ring forming the frame, and placed on the .side of the machine 
ojiposite to the projecting arm G, it has been found necessary to 
Ixdt a short arm supporbal by sbiys from above, from which is sus- 
pended a leatlen counterpoise weight to a.ssist in keeping the appara- 
tus upright. This additional fitting is not show'll in fig. 12 . A ^-in. ' 
phos])hor-bron7e wire rope is use(l lor lowering the machine; it is ; 
rov'e through a mebal sheav'c H and india-rubber w'asher, and spliced . 
round a heart whicli is atUiched to metal ])late B. The mcs.sengers j 
arc fitted witli a hinged joint to enable them to be placed round tin; 
w'ire rope*, and securi’d w'ith a screw' Ixilt. I'o obtain the exact 
valiKJ ol a revolution of th<* small cones it is necessary to make , 
experimout . when the actual speed of the current is known, by ' 
immersing tlui meter just below the surface and taking careful I 
observations of the surface-current by means of a current log or | 
weighted ]K)le. From tlie number of revolutions r(;gistercd by the j 
meter in a certain number of minntt'S, and taking the mean of scjvera’ j 
observations, a very fair value for a revolution can be deduced. 
On ev(*ry ocdfision of using the meter for under-current observations 
the value of a revolution should be rc-detcrmineil, as it is apt to vary 
owing to small diflt'rences in the friction caused by want of oil or 
the pn;sence of dust or grit; while the force of the current is probably 
anotlier important factor in inlluencing the number of revolutions 
iccorded. 

The features of the country^ should generally be delineated 
as far back as the skyline viewed from seaward, in order to assist 
the navigator to recognize the land. The summits 
Topogrgpby, hills and conspicuous spurs are fixed cither by 
lines to or by angles at them; their 'heights are determined | 
by theodolite elevations or depressions to or from stations , 
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whose height above high-water is known. As much of the 
ground as possible is w^alkcd over, and its shape is delineated 
by contour lines sketched by eye, assisted by an aneroid 
barometer. In w'oodod country much of the topography may 
have to be shot in from the ship; sketches made from different 
positions at anchor along the coast with angles to all prominent 
features, valleys, ravines, spurs of hills, &c., will give a veiy- 
fair idea of the general lie of the country. 

Circum-meridian altitudes of stars on opposite sides of tlie 
zenith observ^cd by sextant in the artificial horizon is the method 
adopted wherever possible for observations for 
latitudes. Arranged in pairs of nearly the same 
altitude north and south of zenith, the mean of each pair should 
give a result from which instrumental and personal errors and 
errors due to atmospheric conditions are altogether eliminated. 
The mean of several such pairs should have a probable error 
of not more than ± i". As a rule the observations of each star 
should be confined to within 5 or 6 minutes on cither side of 
the meridian, which will allow of from fifteen to twenty observa- 
tions. Two stars selected to “ pair ” should pass the meridian 
within an hour of each other, and should not differ in altitude 
more than 2^ or 3®. Artificial horizon roof error is eliminated 
by always keeping the same end of the roof towards the observer; 
when observing a single object, as the sun, the roof must he 
reversed when half way through the observations. The observa- 
tions arc reduced to the meridian by Raper’s method. When 
pairs of stars are not observed, circum-meridian altitudes of 
the sun alone must be resorted to, but being observed on one 
side of the zenith only, none of the errors to which all observa- 
tions are liable can be eliminated. 

Sets of equal altitudes of sun or stars by sextant and artificial 
horizon are usually employed to discover clironometer errors. 

; Six .sets of eleven observations, a.m. and p.m., chrono- 

; observing both limbs of the sun, should give a result meter 

which, under favourable conditions of latitude and Brrors. 
declination, might be expected to vary less than two-tenths 
of a second from tl^o normal personal eiiuation of the observer. 
Stars give e(|ually good results. In liigh latitudes sextant 
observations diminish in value owing to the slower movement 
in altitude. In the case of the siai all the chronometers are 
compared with the “standard ” at apparent noon; the com- 
pari.soHs with the chronometer used for the observations (.m 
each occasion of landing and returning to the ship are worked 
up to noun. In llic case of stars, the chronometer compari- 
sons on lea\'ing and again on returning arc worked up to an 
intermediate time. A convenient system, which retains the 
advantage of the equal altitude method, whilst avoiding the 
necessity of waiting .some hours for the p.m. observation, is tc 
obseiA'e two stars at equal alt-itiidcs on opposite sides of the 
meridian, and, combining the observ^ations, treat them as re- 
lating to an imaginary star having the mean R.A. and mean 
declination of the tw^o stars selected, which should have nearly 
the same declination and should differ from to 8" in R.A. 

The error of chronometer on mean time of place being obtained, 
the local time is transferred from one observation spot to another 
by the ship carr^dng usually eight box chronometers. 

The best results are found by using travelling rates, 
which are deduced from the difference of the errors 
found on leaving an observation spot and returning to it; from 
this difference is eliminated that portion which may have 
accumulated during an interval betw^een two determinations 
of error at the other, or any intermediate, obsers^ation spot. 
A travelling rate may also be obtained from observations at 
two places, the meridian distance between which is known; this 
rate may then be used for the meridian distance between places 
observed at during the passage. Failing travelling rates, the 
mean of the harbour rates at either end must be used. The 
same observer, using the same instrument, must be employed 
throughout the observations of a meridian distance. 

If the telegraph is available, it should of course be used. The 
error on local time at each end of the wire is obtained, and 
a number of telegraphic signals are exchanged between the 
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observers, an ccjual number being transmitted and received at 
either end. The local time of sending a signal from one place 
being known and the local time of its reception being noted, the 
difference is the meridian distance. The reUirdation due to the 
time occupied by the current in travelling along the wire is elimi- 
nated bv sending signals in both directions. The relative personal 
etjUation of the ol>scrvcrs at either end, both in their observa- 
tions for time, and also in receiving and transmitting signals, 
is eliminated hy changing ends and repeating the operations. 
If this is impnicti cable, the personal equations should be deter- 
mined and applied to the results. Chronometers keeping solar 
time at one end of the wire, and sidereal time at the other end, 
materially increase the a<'curacy with which signals can be 
exchanged, for the same reason that comparisons between sidereal 
clocks at an observatory are made through the medium of a 
solar clock. Time by means of the sextant can be so readily 
obtained, and within such small limits of error, by skilled 
observers, that in hydrographic surveys it is usually employed ; 
hut if transit instruments are available, and sufficient time 
can be devoted to erecting them properly, the value of the 
work is greatly enhanced in high latitudes. 

True bearings are obtained on shore by observing with theo- 
dolite the horizontal angle between the object selected as the 
zero and the sun, taking the latter in each quadrant 
hearings defined by the cross- wires of the telescope. The 
altitude may be read on the vertical arc of the theo- 
dolite; except in high latitudes, where a sc('ond o])servcr with 
sextant and artificial horizon are ncressaiy^, unless the pre- 
cise errors of the chronometers are known, when the time can 
be obtained liy carrying a jiockct chronometer to the station. 
The sun shoukl be near the prime vtTlical and at a low altitude ; 
the theodolite must be very carefully levelled, especially in the 
position with the telescope pointing towards the sun. To elimi- 
nate instrumental errors the observations should be repeated with 
the vernier set at intervals ecpiidistant along the arc, and a.m. and 
p.m. observations should be taken at about equal altitudes. 

At sea true hearings are obtained by measuring with a sextant 
the angle between the sun and some distant well-defined object 
making an angle of from ioo° to 120° and observing the altitude 
of the sun at the same time, together with that of the terrestrial 
object. The sun’s altitude should be low to get the best results, 
and both limbs should be observed. The sun’s true bearing is 
<*alculatcd from its altitude, the latitude, and its declination; 
the horizontal angle is applied to obtain the true bearing of the 
zero. On shore the theodolite gives the horizontal angle direct, 
but with sextant observations it must be deduced from the 
angular distance and the elevation. 

For furlluT in ft »rt nation sec Wharton, Hydrographical Surveying 
(London, 189S); Sliortland, Nautical Surveying (London, 1890). 

(A. M. F.*) 

“SURVILLE, CLOTILDE DE,” the .supposed author of 
the Poesies de Clotilde. The generally accepted legend gave 
the following account of her. Marguerite lOleonore Clotilde de 
Vallon Challis, dame de Survillc, was born in the early years 
of the 15th c(‘ntury at Vallon. In 1421 .she married Bercnger 
de vSurville, who was killed at the siege of Orleans in 1428. Her 
husband’s absence at the war inspired her heroic verses and his 
death her elegiac poems. The last of her poems is a chant royal 
addressed to C'harles VIII. 

In T803 Clmrles Vanderbourg published as the Poesies de 
Clotilde some forty poems dealing with love and war. The 
histoiy^ given in the inlrodiiclion of the discovery of the manu- 
script was evidently a fable, ami the po<‘ms were set down by 
most authorities as forgeries, espet'ially as they contained many 
anachronisms and were written in accordance with modern laws 
of prosody. The manuscript had been in the posse.s.sion of 
Jean Francois Marie, marquis de Siirville, an hnigre who returned 
to L ranee in 1798 to raise an insurrection in Provence, and had 
paid the penalty with his life. In 1863 Antonin Macc made 
further inejuirics on the subject and discovered letters from 
Vanderbourg to Survillc’s widow. This correspondence makes it 
clear that Vanderbourg was innocent of forgery and believed that 


the poems were of 15th-century date, and that the anachronisms 
of matter and form were due to retouching by Surville. But 
the researches of M. Mace interested loc^al antiquarians, and 
documentary evidence was produced that the wife of Berenger 
de Surville was Marguerite Chalis, not Clotilde, and that the 
marriage dated only from 1428. Moreover Berenger, whose 
death at the siege of Orleans was one of the leading motives 
of the hook, lived for twenty years after that date. Friends 
of M. de Surville also disejosed the fact that the marquis had 
contributed archaic poetry to a Lau.sanne journal. 

Sec A. Macc, Un proccs d'histoirc litUrairc (1S70); A. Mazon, 
Marguerite Chalis et la Pgende de Clotilde de Surville (1875); articles 
by Gaston Paris in tlic Revue critique d’histoire et dc litUU ature (March 1, 
1873 and May 30, 1^74), by Paul Cottin in the Bulletin du bibliophile 
(1894); E. K. Chambers, Literary Forgeries (1S91); and further 
references in the Bihliographie des femmes calibres (Turin and Paris, 
1892, &c.). 

SUS, a province of southern Morocco, once an independent 
kingdom, and still too unruly to be opened to Pairopeans, who 
have nevertheless fur centuries past made efforts to secure a 
foothold. Its principal towns arc Tarudant, High (the old 
capital), and Glimin on the Wad Nun. I’arudant, the present 
capital, flourished in the 12th century on account of the neigh- 
bouring eoj)per-mines. Saltpetre is now the only important 
prodm t. Ports might be opened at Agadir Ighir (once occupied 
by the Portuguese for thirty years as Santa Cruz), Massa, Ifni, 
Arksis and Assaka at the mouth of the Wad Nun. As a covetecl 
district, all kinds of natural riches are attributed to Sus, hut 
it may be assumed that they are exaggerated. Europeans land 
at their peril, sinc e the coast is by imperial order closed to trade, 
no custom-house being provided. Most of the business of Sus 
is carried on at great fairs lasting eight or fifteen days, during 
which time all roads of approach are guaranteed safe by the 
tribesmen that trade may be uninterrupted. (Caravans from 
Sus laden with copper-ware, olive oil, butter, saffron, wax, skins, 
dates, dried roses, arc .sent to Marrakesh, four days’ journey 
from Tarudant. Susis are well known in the north of Morocco 
as able tradesmen and c lever metal workers. They livci frugally, 
and arc only prodigal in powder and human life. Thc'ir language 
is almost exclusively Sbilhiah, a dialect of BctIxt. (K.A.M.*) 

SUSA (Biblical, Shushan), the cai)ital of Susiana or Elam 
and from the time of Darius I. the chief residenc e of the Ac hac- 
menian kings. It had been the centre of the old monarchy of 
Elam and had undergone many vicissitudes before it fell into 
the hands of the Persians (see Elam). The site, fixed by the 
exploralicms of W. K. Loftus, lies m the plain, but within sight 
of the mountains, between the courses of the Kcrkha (Choaspes) 
and the Dizful, one of the affluents of the Pasitigris. The 
Shaur, a small tributary of the Dizful, washes the eastcTn base 
of the mounds of Shush, and seems to be the representative of 
the anc ient Ulai or Eulaeus. Thus the whole district was fruit- 
ful and well watei'ed; the surrounding rivers with their c:anaLs 
gave protection and a waterway to the Persian Gulf; while 
the position of the town between the Semitic: and Iranian lands 
of the empire was c'onvenient for administrative purposes. 
Susa therefore became a vast and populous capital; Greek 
writers assign tc^ it a circ uit of 15 or 20 m. 

The remains include four mounds, of whic:h one is the site 
of the c itadel called Memnonion hy the Greeks, while another 
(the Apadana to the east of it) represents the palace of Darius I. 
and Artaxerxes II. Mnemon, I'his latter has heeq, exc:avatcd 
by M. Dieulafoy and the enamelled bric:ks with which its walls 
were adorned are now in the Louvre. South of these two mounds 
is the site of the royal Elamite city. The fourth mound, c overing 
the remains of the poorer houses, is on tfie right bank of the river 
between the Shaur and the Kerkha. J. de Morgan’s excava- 
tions (since 1897) have been principally in the citadel mound, 
which measures roughly 1500 ft. by 825 ft. and is 125 ft. high. 
The two lowest strata belong to the stone age, and the first 
is characterized by a fine thin pottery, with yellow paste dcc or- 
ated with geometrical patterns and animal or vegetable figures 
in black and brown-red. Some of it is similar to the prehistoric 
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pottery of Kgypt. The pottery of the second neolithic stratum 
IS much inferior. Above these strata come the remains of 
Elamite and early Babylonian civilization with inscribed objects, 
the oldest of which exhibit the pictorial characters out of which 
the Cuneiform were evolved. Under the foundations of the 
temple of In-Susinak (in the north-west part of the mound) a vast 
quantity of bronze objects has been discovered, for the most 
part earlier than the loth century B.c. Among the monuments 
brought to light in other parts of the mound arc the obelisk 
of Manistusu (sec Babylonia), the stela of Naram-Sin and the 
code of Khammurabi, along with a great number of historically 
valuable boundar>’-s tones. The upper portions of the mounds 
have yielded, besides Persian remains, Greek pottery and 
inscriptions of the 4th century B.c., numerous coins of the 
Kamnaskircs dynasty and other kings of Elymais in the Seleiicid 
era, and Parthian and Sassanian relics. In the Sassanian period 
the city was razed in consequence of a revolt, but rebuilt by 
Sapor (Shapur) II.; the walls were again destroyed at the 
time of the Mahommedan conquest, but the site, which is now 
deserted, was a seat of sugar manufacture in the middle ages. 

Bibliography. — W. K. Loftiis, Travels and Researches in Chaldaea 
and Sxisiana ; M. Diciilafoy, L'Ar/ antique dc la Perse (18S4-83), 

L* Acfo-pole de Sxise (1890); A. Billerbeck, Sxisa (1893); J. dc* Morgan, 
Mdmoires de la tUUgation e>t Perse, vols. i.-viii. (from 1S09). Soe 
also Persia : Ancient History, § v. 2. (A. II. S.) 

SUSA(Fr. Sousse), a city of Tunisia, on the Gulf of Hammamet, 
in 35® 49 N., 10° 39' E., 36 m. by rail E. by N. of Kairawan, 
of which it is the port, and 93 m. S. by E. by rail of Tunis. Susa, 
which occupies part of the site of the ancient Iladrumetum, is 
built on the side of a hill sloping seawards, and is surrounded 
by a crenellated wall, strengthened by towers. Rec'esses in 
the inner side of the wall are used as shops and warehouses. 
The kasbah, or citadel, built on the highest point within the 
town, was thoroughly rc.storcd by the French after their occupa- 
tion of the country in i88t, and serves as military headquarters 
for the district, the camp for the troops being outside the walls 
west of the citadel. The native town has been little changed 
since the French occupation, but north of the port a European 
quarter has been created, and here are public buildings such as 
law courts, a museum and a town hall. The museum contains 
many archaeological treasures, notable mosaha and sculptures^ 
The most interesting buildings in the old town arc the Kasr- 
er-Ribat and the Kahwat-el-Kubba. The Kasr-er-Rihat is a 
square fortress with a high tower and seven bastions. Its date 
is uncertain, but is not later than the 9th centur)^ The Kahwat- 
cl-Kubba (Caf6 of the Dome) is a curious house, square at the 
base, then cylindrical, and surmounted by a fluted dome. It 
was probably a church during the Byzantine period. Another 
domed building, now used as oil-mills, dates from Roman and 
Byzantine times. In the Bab-el-Gharbi (West Gate) a Roman 
sarcophagus of marble has been built into the wall, and serves 
as a drinking fountain. The grand mosque i^ in the north-east 
part of the town. The ancient harbours are silted up, but 
vestiges of the Roman breakwaters may be seen. The modern 
port, completed in 1901, enables steamers drawing 21 ft. to lie at 
the (piays. Exports are chiefly phosphates and other minerals, 
olive oil, esparto and cereals; imports: cotton goods, building 
material, &c. The population, less than 10,000 at the time 
of the French occupation, had increased in 1907 to over 25,000, 
of whom 1500 were French and 4000 other Europeans, chiefly 
Italians and Maltese. 

Susa, the Arab town which succeeded Hadrumetum (q.v,), 
was fortified by the Aghlabitc rulers of Kairawan in the 9th 
century a.d. It shared the general fortunes of Tunisia and 
became a noted haunt of pirates, who raided the coast of Italy. 
In 1537 it was unsuccessfully besieged by the marquis of Terra 
Nova, in the service of Charles V., but in 1539 was captured for 
the emperor by Andrea Doria. As soon as the imperial forces 
were withdrawn it became again the seat of Turkish piracy. 
The town was attacked by the French and the Knights of 
St John in 1770, and by the Venetians in 1764. It remained, 
however, in the possession of the bey of Tunis. 


Some 35 ni. due south of Susa, and half-way on the road to Sfax 
is El Jem, the site of the city of Thysdrus. Of the ancient city there 
arc scarcely any remains s<'ivc tlic aiiiphi theatre — a magnificent ruin 
scarcely inferior to that of the Colosseum in Rome. 3 'hcrc is no 
n^cord of the building of the amphitheatre, which is usually assigned 
to the reign of Gordian 111 . (a.d. 238-244). It is made of limestone 
brought from Sallccta, 20 m. distant, bears evidence of hasty con- 
^itruction, and was ]>robably never finished. It is of four .storeys — 
three open arcadc'S crowned by a fourth storey witli windows. The 
first and third arcades are Corinthian; the middle one Composite. 
J£ach of those galleries has sixty-four columns and the same number 
of archeSk Constantly used as a fortress since the Arab invasion, 
the amphitheatre suffered much, and in 1697 the bey of Tunis made 
a great breach in its western end to prevent it being again used for 
defence. But even in its present condition the amphitheatre — ^ 
standing solitary in a desolate district — is grandly impressive. Its 
major axis is 488 ft., its minor axis 40O ft. (The figures of thq 
Colosseum are (>15 and 510J re.spectively.) 

SUSA (anc. Segusio, q.v.), a city and episcopal see of Piedmont, 
Italy, in the province of Turin, from which it is 33 m. W. by 
rail. Pop. (1901), 3607 (town); 5023 (commune). It is situated 
on the Dora Riparia, a tributary of the Po, 1625 ft. above 
sea-level, and is protected from the northern winds by the 
Rocciamelonc. Among the medieval buildings of Susa the first 
place belongs to the church of San Giusto, founded in 1029 by 
Olderico Manfrcdi 11 . and the countess Berta, and in 1772 raised 
to be the cathedral. It h.as a fine brick campanile and brick 
decoration, and contains a bronze triptych of 1358 in niello^ 
with the Virgin and Child. In the Valle di Susa, about 14 m. 
east of it, towards Turin, near S. Ambrogio di Torino, is the 
monastery of S. Mii'bele with a Romanesque chinch, situated on 
a rocky mountain (998-*! 002). 

After the time of Charlemagne a niarquisate of Susa was 
established ; and the town became in the nth century the capital 
of Adelaide countess of Savoy, who was mistress of the whole 
of Piedmont. On his retreat from Legnano in 1176 Barbarossa 
set fire to Susa; but the town became more than ever important 
when Emmanuel Philibert fortified it at great expense in the i6th 
century. It was, however, dismantled by Napoleon I. in 1796, 

SUSARION, Greek comic poet, a native of 'Jripodiscus in 
Megaris. About 580 B.c. be transplanted the Megarian comedy 
(if the rude extempore jests and Vniffooncry deserve the name) 
into the Attic dome of Icaria, the cradle also of Greek tragedy 
and the oldest seat of tlic worship of Dionysus. According to 
the Parian Chronicle, there appears to have been a competition 
on this occasion, in which the prize was a basket of figs and 
an amphora of wine. Susarion’s improvements in his native 
farces did not include a separate actor or a regular plot, but 
probably consisted in substituting metrical compositions for the 
old extempore effusions of the chorus. These were intended 
for recitation, and not (ommitted to writing. But such per- 
formances (lid not suit the taste of the Athenians, and nothing 
more is heard of them until cightyycars after the time of Susarion. 
U. von Wilamowitz-Mollendorff (in Hermes, ix.) considers the 
.so-called Megarian comedy to have been an invention of the 
Athenians themselves, intended as a satire on Megarian coarse- 
ness and vulgarity. The lines attributed to Susarion (in Meinekc, 
Poetarum comicorum graecorum frogmenta) arc prolmbly not 
genuine. 

SUSO [Seuse], HEINRICH (1300-1366), German mystic, was 
Ixirn of good family at Gberlingcn on Lake Constance on the 
21st of March, in all probability in the year T300; he assumed 
the name of his mother, his father being a Herr von Berg. He 
was educated for the Church, first at Constance, then at Cologne, 
where he came under the influence of the greatest of the German 
mystics, Meister Eckart. He subsequently entered a monaster)^ 
in Constance, where he subjected himself to the severest ordeals 
of asceticism. In 1335 he wandered through Swabia as a 
preacher, and won all hearts by his gentle, persuasive eloquence; 
the effusive lyricism of his language made him an especial 
favourite among the nuns. About 1348 he seems to have settled 
in Ulm, where he died on the 2Sth of January 1366. Suso’s 
first work. Das Duchlein der Wahrheit, was written in Cologne 
about 1329; setting out from Eckart's doctrines, he presents 
the mystic faith from its speculative or theoretical side; whereas 
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in Das Buchlein der ewigen Weisheit, written some years later 
in (onstanre, be discusses the practical aspects of mysticism. 
The latter work, which Suso also translated into Latin under 
the title of Horologium sapientiae, has been called the finest 
fruit of German mysticism. Suso is the poet of the early mystic 
movement, “ the Minnesinger of Goiiesniitwe.’* But his faith 
is purely medieval in tone, inspired by the romanticism of the 
ai^e of chivalry; the individualism, the philosophic insight and 
Ihc anti-Catliolic tendencies which made the mystic movement 
in its later manifestations so important a forerunner of the 
Reformation arc absents 

Siiso’s works were colk-ctod as early as i.jSa and again in 1512; 
ncoiit editions : Heinrich Suso’s Jxbcn uud Sihriiten, ed. by M. 
rht'penbrock (1829; 4th od., Susu’s Deutsche Schriftcn^ by 

K. 1 1. S. Dcnitlc (1878-1880, not coiiipleted), and Deutsche Schriften^ 
bv li. liililmeyer (2 vols., 1907). Sec also W. Preger, Die Hriefe 
lieinrich Sifsos (i8()7); \V. Preger, Ceschithtc der deiitschcn Mystik 
(18S2), vol. ii.; J. jager, Jleiuvich Seuse aus Schwahen (*89^. 

SUSPENSURA, the architectural term given by Vitruvius 
(v. to) to the hollow space under the floor of a Roman luith, 
in which the smoke from the furnace passed to the vertical flues 
in the wall (s(‘e Hypocaust). 

SUSSEX, EARLS OF. The early history of the earldom of 
Sussex, a title that has been borne at difTcrent periods by several 
jMiglisli families, is involved in some obscurity, ow'ing to the 
fact that under the Norman kings the titles of carls were often 
indilTcrently derived from a county, from its chief town, or from 
the earl's principal residence, although the distinctive mark of 
an earl w'as deemed to be his right to “ the third penny ” of 
the pleas of a county (see Earl). Thus in the 12th century 
tlu‘ same p('rson is sometimes found described as carl of Sussex, 
sometimes as carl of Chicdicstcr, and sometimes as carl of Arundel, 
while the inclusion of the counties of Sussex and Surrey under 
the jurisdiction of a single sheriff led at one time, as will l^c seen , 
to a further confusion bctwc'cn the earldoms of those ('ountics. 
The diftkiilLy is, again, increased l)y the Crown’s admission 
in 1433 that the possession of the castle of Arundel carried with 
it the right to the title of earl of Arundel , though later investiga- 
tion (sec Lords' Reports on the Dignity of a Peetj i. 404-429^ has 
proved the invalidity of the claim, and Mr J. }L Round and 
other modern authorities maintain that inasmuch as Norman 
(‘arls W'cre earls of counties, the earldom of Arund(‘l Was strictly 
thc.t of Sussex. 

On the other hand G. E. Cockayne {Complete Peerage, i. 138, 
T39) holds that Roger dc Montgomery', who received grants 
from William the Conqueror of a large part of the county of 
Sussex, including the city of Chichester and the castle and honour 
of Arundel, besides lands in Shropshire wuth the castles of 
Shrews! )ury and Montgomery, but who does not a|.)pcar to have 
had “ the third penny ” of any county, “ W'as an e^irl pure and 
simple, and that, as was usual in those early times, his earldom 
was indifferently styled cither from the territories of Chichester 
or of Shropshire, or from the castles of Arundel, Shrewsbuiy 
or Montgomery.” This Roger de Montgomery w'as considered 
by Dugdale, a 17th-century authority, to have been carl of 
Sussex. 

Whatever Roger’s titles may have been, they W'cre forfeited 
to the Crown when his son Robert w.as attainted in 1102, and 
tlie forfeited estates were conferred by Henry T. on his second 
wife Adelic'ia, who after Henry’s death married William de Albini, 
or d’Aubigny. The latter was crc’atcd carl of Sussex by King 
Stephen, and the ** third penny ” of that (’ounty was confirmed 
to him by an instrument of Uie reign of Henry II., in which 
however, he is styled carl of Arundel, a designation by which 
he was more generally known. His grandson William, 3rd earl 
of Sussex, was one of King John’s sureties for the observance 
of Magna Carta; and the earldom remained in his family till 
1243, when it reverted to the Crown on the death of Hugh de 
Albini, 5th earl of the line (see Arundkl, Earls of). This Hugh 
Isabel, daughter of William de Warenne, earl of Surrey, 
who survived him by nearly forty years, during which time she 
held the estates of the earldom of Sussex in 3 owcr; after her 
death in 1282 her brother John dc Warenne, earl of Surrey, 


was in various writs described as earl of Surrey and Sussex,” 
the same style being also used by his grandson and successor, 
another John dc Warenne (1286-1347), though it is not clear 
that cither of these Warennes had any right to the Sussex title, 
the confusion having perhaps arisen through both counties 
being under the jiirisdic'tion of one sheriff. In any case the earl- 
dom of Sussex, if vested in the younger Warenne, reverted to 
the Crown on his death without k'gitimatc issue in 1347, when 
his estates devolved on hj^ nephew Richard Eitzalan, earl of 
ARindel. Since the death of the last earl of the de Albini line 
in 1243 the earldoms of Arundel and Sussex had been separate. 

For nearly two hundred years, from 1347 ^ 5 ^ 9 } title of 

earl of Sussex did not exist in the English peerage. In 1529, 
however, it was conferred on Robert Radcliffe, Radclyffe or 
Ratclyffe(r. 1483- 1542), who had been made Viscount Filzwalter 
in 1525. Radcliffe was a son of John Radcliffe, Baron Filzwalter 
(r. 1452-T496), and a grandson of Sir John Radcliffe of Attle- 
borough in Norfolk, who became Baron Fitzwalter by right of 
his wife Elizabeth. The younger John Radcliffe shared in the 
conspiracy of Perkin Warhcck and was beheaded for high treason 
in 1496. The attainder being reversed in 1506, his son Robert 
became Ikiron Fitzw’altcr in 1506 and was soon a prominent 
person at the court of Hcniy^ VI J T. In 1529 he was created earl 
of Sussex and in 1540 he WTts appointed great chamberlain of 
England. ITc died on the 26th of November 1542, when his 
son Henry (e. 1506 -1557) became the 2nd earl. Henry’s son, 
'Ihomas Radcliffe (see liclow ), became the 3rd carl. Thomas was 
sncccedcfl in 1 583 by his brotlier Henry (c. t 530-1 593), who served 
J^dizabeth in Ireland. His son Robert (r. 1569-1629), the 5th carl, 
w'as a soldier and a patron of men of letters. When Robert’s 
.son Edward, the 6th earl (r. 1552-1641), died, the title became 
extinct, hut the barony of Fitzwalter passed to the family of 
Mildmny, which held it until 1756, when it fell into alx'yancc. 

In 1644 Thomas Savilc (c. 1590-r. 1659), son of John Savilc, 
T.st Baron Savilc of r()ntefra('t (1566-1630), was created earl of 
Sussex. Having been elected to the House of Commons as 
member for Yorkshire in 1624, Savilc became an opjioncnt of 
Wentworth, aft(‘rw'ards earl of Strafford, the rivalry betwTcn 
the Savilcs and the Wentworths having long been a feature 
of the history of Yorkshire, and, attaching himself to the duke 
of Buckingham, he was created Vis('ount Savilc of Castlebar 
in the peerage of Ireland in 1628, and two years later succeeded 
to his father’s English pc'cragc. His growing enmity to Straf- 
ford led him into violent opjxisition to the government ns the 
earl’s power increased, and in 1640 he entered into correspon- 
dence with the Scots, to w'honi he s(‘nt a promise of support 
to which he forged the signatures of six peers. He was appointed 
lord president of the council of the north in succession to Straf- 
ford, but after the fall of the latter he went over to the Royalist 
party, in whose interest he exerted his influence in Yorkshire 
in a manner th.^t brought upon him the displeasure of the 
parliament in 1642. His efforts to exonerate himself led to his 
being suspected by the Royalists, and to his arrest, while his 
residence, Howley Hall, w’as sacked by Newcastle, the Royalist 
general. Having been pardoned by Charles, w hom Savilc attended 
at Oxford, he w as created earl of Sussex in 1644; but his efforts 
to promote peace on terms distasteful to the king brought him 
again into disfavour, and in 1645 he was imprisoned and accused 
of high treason. Escaping from this charge cm the ground of 
his privilege as a peer, he went to London and again ingratiated 
himself wu'th the popular party. Intriguing simultaneously 
with both parties, he continued to play a double game with 
considerable skill, although he suffered imprisonment in 1645 
for accusing Holies and Whitclocke of treachery in negotiations 
with the king, and was heavily fined. After this he retired 
into private life at Howley Hall, wdicrc he died about 1659. 
He w^as succeeded in the earldom of Sussex by his son James, 
on whose death without issue in 1671 the title became extinct. 
It was revived in 1684 in favour of Thomas Lennard, 15th 
Baron Dacre, whose wife Ann (d. 1722) was a daughter of the 
famous duchess of Cleveland by King Charles IT., and again 
became extinct at this nobleman’s death in 1715. The title 
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was next conferred in 1717 on Talbot Yelverton, 2nd Viscount 
de I.on^aicville and i()th itaron Grey de Riithvn (e. i6«)2-i73i), 
from whom it desrended to his two sons siu'ocssively, becoming 
once more extinct on the death of the younger of these, Henry, 
3rd carl of Sussex of this creation, in 1790. 

Jn 1801 Prince Augustus Frederick (1773-1843). the sixth son 
of (k'orge HI., was created duke of Sussex. wSp. nding his early 
years abroad, the princ e was married in Rome’ in 1793 to Lady 
Augusta (d. 1830), daughter of John Murray, 4th earl of Dunmore. 
The ceremony was repeated in London and two children were 
born, but under the Royal Marriage Act of 1772 the Court of 
Arches declared the union illegal. The children took the name 
of d'Este. The son. Sir Augustus Frederick d’Kste (i 794-1848), 
became a colonel in the British army. In 1843 be claimed his 
father's honours, but the House of Lords decided against him. 
He died unmarried. The daughter, Augusta Kmma (1801 
1869), married Sir Thomas Wilde, afterwards Lord Truro. 
Unlike his brothers the duke of Sussex was a man of liberal 
ideas; he favoured the abolition of the slave trade, the repeal 
of the corn laws, and the removal of the civil disabilities of 
Roman Catholics, Dissenters and Jews. His second w'ifc, 
Cecilia, widow' of Sir George Buggin, was creat(‘d duc'hess of 
Inverness in 1840. He died at Kensington Palace on the 
21st of April 1843. 

The older title of earl of Sussex was re\'ive<l in 1874 when 
it was conferred upon Prince Arthur, the third son of Queen 
Victoria, who at the same time was creat(‘d duke of Connaught 
and Strathearn. 

See Cf. K. C., ( omplcte Pevra^e, s.v. Sussex/* Surrey/* " Arun- 
flel," vols. i. and vii. (London, 1887 -1890); Sir William ihigdale. The 
Hurona^e of Kui^laiul (London, 1075). For the calls of tlu; Radcliile 
family soi; also John Strype, Metnorials of Thomas Cvanmcr (London, 
i(x)4), Annals of the Reformation (f.ondon, 1723), and Ecclesiastical 
Memorials (3 vols., London, 1721); P. F. Tytler, Rnf'land under the 
Reigns of F.dward VI. and Mary (z vols., London, TS39); Calendars of 
State Papers : Letters and Papers of the Reign of Henrv TV//. For 
the ist earl of tlui Savile line see S. K. ('xardiner, Hist, of England, 
i6o^-i6.f2 (10 vols., J.ondon, 1883-1884), and Hist, of the Great Civil 
li ar (3 vols., I^ndon, 1886 1891); and John Riishworth, Historical 
Collcciions (8 vols., London, 1059-1701). 

SUSSEX, THOMAS RADCLYFFE foR Ratclyffe], 3RD Earl 
OF (r. T525 1583), lord-lieutenant of Ireland, eldest son of Henry, 
2nd earl of Sussex (see Sussex, Earls of), by his first wife, 
Elizabeth, daughter of Thomas Eloward, 2nd duke of Norfolk, 
was born about 1525, and after his father's succession to the 
earldom in 1542 was styled Viscount Eitzwalter. After .serving 
in the army aliroad, he was employed in T551 in negotiating a 
marriage between Ikbvard VI. and a daughter of Henry IF., 
king of France. His prominence in the kingdom was shown by 
his inclusion among the signatories to the letters patent of the 
i6th of June 1553 settling the crown on Lady Jane Grey; 
but he riev(Ttheless won favour with Queen Mary, who employed 
him in arranging her marriage with Philip of Spain, and who 
raised him to the peerage as Baron Eitzwalter in August 1553. 

Returning to ICngland from a mission to the emperor Charles V. 
in April 1556, Eitzw alter was apiminted lord deputy of Ireland. 
The prevailing anarchy in Ireland, a country which, nominally 
.subject to the English (Town, was torn by feuds among its 
practically independent native chieftains, rendered the task 
of the lord deputy one of no ordinary difUculty; a tlifficulty 
that was increased by the ignorance of English statesmen con- 
cerning Ireland and Irish conditions, and by their incapacity to 
devise or to ( iirry into execution any consistent and thorough- 
going policy for bringing the half-comiuered island under an 
orderly system of administrali(m. The measures enjoined 
upon Eitzwalter by the government in London comprised the 
reversal of the partial attempts that had been made during the 
short reign of Edward VL to promote Protestantism in Ireland, 
and the “ plantation ” by English settlers of that part of the 
country then known as Offaly and Leix. But before E’itzwalter 
could give his attention to such matters he found it necc.s.sary 
to make an expedition into Ulster, which was being kept in a 
constant state of disturbance by the Highland Scots from 
Kintvrc and the Islands who were making settlements along 


the Antrim coast in the district known as the Glymies (glens), 
and by the cllorts of Shane O'Neill to convert into effective 
sovereignty the chieftainship of his clan which he had recently 
wrested from his father, Conn, ist carl of Tyrone. Having 
defeated O'Neill and his allies the ]\lac Donnells, the lord depuU^ 
who by the death of his father in February 1557 became carl of 
Sussex, returned to Dublin, w'herc he .summoned a parliament 
in June of Ihdt year. Statutes w^(‘re passed declaring the legiti- 
macy of Queen Mary, reviving the laws for the suppression of 
heresy, forbidding the immigration of Scots, and vesting in th(i 
Crown the territory compri.sed in what are now the King’st'ounty 
and Queen’s County, w^hich were then so named after Philip 
and Mary respectively. Having carried this legislation, Sussex 
endeavoured to give forcible effect to it, first by taking the field 
against Donough O'Conor, whom he failed to capture, and 
afterwards against Shane O’Neill, whose lands in Tyrone he 
ravaged, restoring to their nominal rights the carl of Tyrone 
and his reputed son Matthew O’Neill, baron of Dungannon 
(see O'Neill). In j Line of the following year Sussex turned his 
attention to the wast, where the head of the O’Briens had ousted 
his nephew ('onor O'Brien, carl of Thomond, from his possessions, 
and refused to pay allegiance to the Crown; he forced Limerick 
to open its gates to him, restored Thomond, and proclaimed 
The O'Brien a traitor. In the autumn of 1558 the continued 
inroads of the Scottish islanders in the Antrim glens called 
for drastic treatment by the lord dej)iity. Sussex laid waste 
Kintvrc and some of the southern Hebridean isles, and land- 
ing at Carri('kfergus he fired and plundered the settlements of 
the vSeots on the Antrim coast before returning to Dublin for 
Christmas. 

Jn the metropolis the news reached him of the (fucen’s dcalli. 
Crossing to FVigland, he took part in tlic ceremonial of (Jileen 
FVizabeth’s coronation in January 1559; and in the follow'ing 
July he returned to Ireland with a frt‘sh commission, now as 
lord lieutenant, from the new cjue(‘n, whose policy recjuircd him 
to come to terms if possible with the troublesome leaders of 
the O’Neills and the MaeDonnells. Shane O’Neill refused lu 
meet Sussex without security for his safety, and having estab- 
lished his power in Ulster he demanded terms of peace which 
Elizabeth was unwilling to grant. Sussex failed in his efforts It) 
bring Shane to siilmiission, either by open warfare or by a 
shameful attempt to procure llu* Irish chieftain’s assassination. 
IIc was preparing for a fresh attempt when he was superseded 
by the carl of Kildare, who was commissioned by Elizabeth to 
open negotiations with O’Neill, the result of wliieh was that 
the latter repairt'd to London and made formal submission to 
the queen. Shane’s conduct on his return to Ireland w^as no 
less rebellious than before, and energetic measures against him 
became more imperative than ever. Having obtained Eliza- 
beth’s .sanction, Sussex conducted a cuiii])aign in the summer c)f 
1563 with Armagh as his temporary headquarters; but except 
for some indecisive skirmishing and the seizure of many of 
O’Neill's caltki, the t)i)eralions led to no result and left Shane 
O’Neill with his power little dimini.shed. His continued failure 
to effe( t a j)urj)ose for the accomplishment of wliieh he possessed 
inade(|uate nisoiirces led Sus.s(?x to pray for his recall from 
Ireland; and his wish was granted in May 1564. His govern- 
ment of Ireland liad not, Jiow'ever, been wholly without fruit. 
Sussex was the first representative of the Jinglish Crown who 
enforced authority to any considerable extent beyond the 
limits of the Pale; the policy of planting English settlers in 
Offaly and Leix was carried out by him in 1562 witli a certain 
measure of success; and although he fell far short of estab- 
lishing iMiglish rule throughout any large part of Ireland, he 
made its influence felt in remote parts of the island, such as 
Thomond and the Glynnes of Antrim, where the independence 
of the native septs had hitherto been siibjtjctcd not even to 
nominal interference. His letters from Ireland display a just 
conception of the problems with wdiich he was confronted, and 
of the methods by which their solution should be undertaken; 
and his failure w'as due, not to lack of statesmanship or of 
executive capacity on his own part, but to the insufficiency 
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of the resources placed at his command and want of insight and 
persistence on the part of IClizabelh and her ministers. 

On his return to England, Sussex, who before leaving Ireland 
had to endure the indignity of an inquiry into his administra- 
tion instigated by his enemies, threw himself into opposition to 
the earl of Leicester, especially in regard to the suggested 
marriage between that nobleman the and (|ueen. lie does 
not appear to have on that account incurred Elizabeth’s dis- 
pleasure, for in 1566 and the following year she employed him in 
negotiations for bringing about a different matrimonial alliance 
which he warmly supported, namely, the proposal that she 
should bestow her hand on the archduke Charles. When this 
project fell to the ground Sussex returned from Vienna to 
London in March 1568, and in July he was appointed lord 
president of the north, a position which threw on him the 
responsibility of dealing with the rebellion of the earls of 
Northumberland and Westmorland in the following year. The 
weakness of the force at his disposal rendered necessary at the 
outset a caution which engendered some suspicion of his loyalty; 
and this suspicion was increased by the counsel of moderation 
which he urged upon the queen; but in 1570 he laid waste the 
border, invaded Scotland, and raided the country round Dum- 
fries, reducing the rebel leaders to complete submission. In 
July J572 Sussex became lord chamberlain, and he was hence- 
forth in frccjiient attendance on Queen P'dizabeth, both in her 
progresses through the country and at court, until his death on 
tlie 9th of June 1583. 

'rhe earl of Sussex was one of the great nobles of the Eliza- 
bethan period. Though his loyalty was ({uestioned by his 
enc'niies, it was as unwavering as his patriotism. ITe shone as a 
courtier; he excelled in diplomacy; he was a man of (‘iiltivation 
and ev(*n of scholarship, a patron of literature and of the drama 
(<n the eve of its blossoming into the glory it became soon after 
his death. He was twice married ; first to Elizabeth, daughter 
of Thomas Wriothesley, earl of Southampton; and secondly 
to Trances, daughter of Sir William Sidney, llis second wife 
was the foundress of Sidney Sussex College at Carnliridge, 
which she endowed by her will, and whose name commemorates 
the father and the husband of the countess. The curl left no 
children, and at his deatli his titles passed to his brother Henry 
(see Sussex, Karls or). 

See P. F. 'I'ytler, liyx^land under the Reigns of Edivard VI, and Mary 
(2 vols., London, 1839); FicJiard Bagwell, Ireland under the Tudors 
(3 vols., London, 1885-1890); Calendar of the Carew MSS.; John 
Stow, ylnna/c.s- (Loiulon, 1031) ; Charltis Ih'iiry Cooper, Athcnae canta- 
hrifjienses, vol. i. (Cainbridgii, 1858), containing a biograj)hy of the 
• •arl of Sussex; John Strypo, Ecclesiastical Memorials (Oxford, 1822); 
Sir Cuthhert Sharpe, Memorials of the Rebellion of (London, 
i8.|o); John Nichols, Progresses and Public Processions of Queen 
Elizabeth (3 vols., London, 1823) ; Sir William Dugflalc, The liaronatie 
of England (London, 1075). (K. J. M.) 

SUSSEX, a southern county of England, Ixninded N. by 
Surrey, N.E. by Kent, S. by the English Channel, and W. by 
Hampshire. The area is 1459*2 sq. m. The extreme length 
from E. to W. is 78 m., while the breadth never exceeds 28 m., 
but the county is not wliolly on the southward slope, for in the 
middle northern district it contributes u small drainage area 
to the Thames basin, and tnc river Medway rises in it. A line 
of hills known as the Forest Ridges forms the watershed. Its 
direction is E.S.E. from the northern part of the county to the 
coast at Fairlight Down east of Hastings, and it reaches a height 
of about 800 ft. in the neighbourhood of Crowborough. The 
salient physical feature of the county, however, is the hill 
range called the South Downs (sec Downs). Entering in the 
west, where its summit is about 10 m. from the sea, it runs east 
for some 50 m., gradually approaching the coast, and terminating 
lu the bold promontory of Beachy Head near Eastbourne. The 
average height is about 500 ft., though some summits exceed 
700, and DItchling Beacon is over 800. The portion of the county 
north of the South Downs is called the Weald {q.v.). It was 
formerly covered with forest, and this part , of the county is 
still well wooded. About 1660 the total area under forest 
was estimated to exceed 200,000 acres, but much wood was 


cut to .supply the furnaces of the ironworks which formed an 
important industry in the county down to the 17th century, 
and survived even until the early years of the 19th. 

The rivers wholly within the county arc small. All rise in 
the Forest Ridges, and all, except the Rothcr, which forms 
part of the boundary with Kent, and falls into the sea below 
Rye, breach the South Downs. From east to west they are the 
Cuckmcrc, rising near Heathficld; the Ouse, Adur and Arun, 
all rising in the district (A .St Leonard’s Forest, and having at 
their mouths the ports of Newhaven, Shoreham and Litlle- 
hampton respectively. The natural trench known as the Devil’s 
Dike is a point greatly favoured by visitors from Brighton. 
The coiist-line is practically coextensive with the extreme breadth 
of the county, and its charailer greatly varies. The sea has 
done great damage by incursion at some points, and lias receded 
in others, within historic times. Thus what is now marsh- 
land or “ Levels ” round Pevenscy was formerly an island- 
studded bay. In the east Winrhclsoa and Rye, members of 
the Cimjue Ports, and great medieval towns, are deprived of 
their standing, the one w'holly and the other in part, since a low 
flat tract interposes between their elevated sites w^hcrc formerly 
was a navigable inlet. Yet the total submergence of the site 
of Old Winchelsea was effected in the 13th century. The site 
of the ancient cathedral of Selsey is a mile out at sea. Between 
1292 and 1340 upwards of 5500 acres were submerged. In 
the early part of the 14th century Pagham Harbour was formed 
by a sudden irruption of the sea, devastating 2700 acres, since 
reclaimed. There is reason to believe that the whole coast- 
line has subsequently been slightly raised. These changes are 
reflected in the numerous alterations recorded in the course of 
certain of the rivers near their mouths. Thus the Rotlier was 
diverted by a great storm on the T2tb of October 1250, before 
which date it entered the sea 12 m. to the cast. The out- 
let of the Ouse was at Seaford until 1570, and that of the 
.\dur formerly shifted from year to year, ranging cast and 
west over a distance of 2 m. Submerged forests are found 
off the shore at various points. Long stretches of firm sand, 
and the mild climate of the coast, sheltered by the hills from 
north and east winds, have resulted in the growth of numerous 
watering-places, of which the most popular arc Brighton, 
Hastings, Eastbourne, Bexhill, Seaford, Shoreham, Worthing, 
Liltlehampton and Bognor. 

Geology. — The (lispusitioii ol the rock formations of Sussex is 
simple, 'rho South Downs consist of chalk, which extends from 
Beachy ETc^ad by Sleaford, Brighton, Lewes, St(?yning and Goodw’ood 
to the western border. 'I'he dip of the chalk is southerly, while a 
strong escarpment faces thi; north.- From the summit of the Dow ns 
the hilly CA)imtry observetl on the northern side is occupiiid mainly 
by tlie Ilasiings Beds and thti Weald Clay; at the foot of tlie escarp- 
ment lie the Ciault and U])per Gri ensand, while betwf'cn these forma- 
tions and the Wealdeii rocks tht re is an elevated ridge of ground 
formed by the I.ower (ireeiisaiid. On the soutliern side, narrow at 
Brighton but brdadciiing westward, is a level tract, 8 m. wide in 
thc! peninsula of Stdsi-y, which ow trs its level character to the action 
of marine planation. This tract is occupied partly by Chalk and 
j)artly by Tertiary rocks, both much obscured by more recent 
deposits. On this side the chalk hills are deeply notclu'd by dry 
valleys or coombs, which frequently end in cirques near the north- 
ward escarpment. The present aspect of thc strata has been 
determined by thc broad c*ast ami w'est fold with its subordinate 
members, knowui as thc Wealden anticline. Only thc soutluirn and 
c<'ntral portions of this anticline are included in this country; at one 
time there is no doubt that tlu* Chalk, Grticmsand and Gault covered 
the entire area in the form of an mdifted dome, but denudation has 
removed the Chalk and most of the other formatioru as far as the 
North Downs, exposing thereby the underlying Wealden Beds. 
The oldtjst rocks thus brought to light along the crest of the anticline 
arc the Purbeck Beds, small patches of shale and limestone, with 
some important beds of gypsum, which lie north-west of Battle. 
A deep boring (1905 ft.) at Netherfield, passed through Portlandian 
Beds and Kimmeridge Clay into Oxford Clay, but these do not appear 
anywhere at thc surface. Above the Purbeck Beds, and covering all 
thc north-eastern portion of the county from thc coast at Bexhill and 
Rye to Horsham, arc sands and clays of the Lower Wealden or 
Hastings Beds. This includes the following local subdivisions, in 
ascending order; the Fairlight Clay, Ashdown Sand, Wadhurst 
Clay, Lower Tunbridge Wells Sand, Grinstead Clay and Upper 
Tunbridge Wells Sand (with Tilgatc stone at the top and Cuckfield 
Clay at the base). The Weald Clay occupies a belt of lower ground 



i66 


SUSSEX 


on the south ami west of the Hastings Sands, it consists of blue and 
mottled clays with thin sand layers and beds of haid limestone, 
the " Sussex marble " with the shellsof Paludina, The Horsham Stone 
is another local hiird bed. Near Tilgate tlie remains of Iguaftodon 
have been found in this formation. Bortloring the outcrop of the 
Weald Clay is the Lower Greensand; it appt'ars a little north of 
Ivastbourne and passes thence through Ringmcr, Storrington, 
Piillx)rough, Petworth, Miilhurst and Linclimere. It contains the 
following divisions in asc('nding order -the Atherfield Clay, llythc 
Beds (sandy limestone, sandstone and chert), Sandgato Beds and 
Folkestone Beds. The iLOcene strata lying south of the Downs and 
west of Brighton with the exception of some outliers of Reading 
Beds near Seaford — include the Woolwich and Reading Beds, 
London Clay (with hard “ Bognor Rock "),the Hagshot and Bracklcs- 
hamBeds; *th(i last-named formatiem is very fossiliferous in the bay 
of that name. As already mentioned, superficial deposits cover 
much of the low ground west of Brighton, tluise include glacial 
deposits with large boulders, raised lx*aches, brick eartli and gravels, 
marine and estuarine, and the interesting Coombe rock or Brighton 
Elephant Bed, a coarse rubble of chalk waste formed late in the 
Glacial period, well exposed in the cliff at Black Rock east of 
Brighton, where it rests on a raised beach. The natural gas of 
Heathfield comes from the Lower Wealden and Purbcck Beds. The 
Wadliui'st Clay was formerly an important source of iron ore. 

Climate and Agriculture. — The climate of the coast district is 
mild, equable and dry, while that of the Wealden show's greater 
extremes of temperature, and is rather wetter. The mean daily 
range; of temperature in the Weald is about half as much again as 
on the coast. The influence of the sea in modifying the temperature 
of the coast district is specially noticeable in the autumn months, 
when the temperature is liigher than in the Weald and othtT parts 
of England northwards. The coast district is specially suitable 
for market gardens and for growing fruit trees. The fig gartlens of 
West 'rarriug an; celebrab'd. About sevtiti'tonths of the total area 
is under cultivation, and of this nearly threedifths is in permanent 
pasture. Sussex is still one of the b<'st-w'oo(lcd counties in Englaiicl. 
'I'he acreage under grain crops shows a large decrease; nearly the 
whole of it is occupied by oats and wheat. The acreage under green 
crops is mainly devoted to turniiis and other food for cattk* and to 
the supply of vegetables for the I.ondon market. The grow’ing of 
hops has not kt'pt pace with that in the neighbouring county of Kent. 
Cattle are kept in increasing numbers both for breeding and for 
dairy purposes. Tlie South Downs aflord excelk'iit i)asture for 
sheep and Sussex is famed for a sp<‘cial bn'(;d of black fac<;d sheep. 
The n\imbtTs, however, show a steady decrease. Poultry farming is 
largely carri(;d on in some parts. The custom of borough-English, 
by wliich land descends to tin; youngest son, pnwailed to an extia-' 
ordinary degree in Sussex, and no fewer than i.jo manors have been 
catalogued in which it was found. Gavelkind tenure exis e<l in Rye, 
in the large manor of Bredc, and in Coustard manor (in Bredc parish). 

Other Indu.striea. — The manufacturing industries arc meagre. 
The London Brighton & South Coast Railway Company has large 
works at Brighton. At Hcathlicld in igoi the development of the 
field of natural gas was begun by a private company. The fisheries 
arc of great importance, including cod, herrings, mackerel, sprats, 
plaice, soles, turbot, slirimps,. crabs, lobsters, oysters, mussels, 
cockles, whelks and periwinkl(?s. Bede records that St Wilfrid, 
w»hen he visited the county in 0«i, taught the p(;oplo the art of net- 
fishing. At the time of the Domc‘sday survey the fisheries w'ere 
extensive, ami no fewer than 285 salinae (saltw^orks) existed. The 
customs of the Brighton fislicrmeii were reduced to writing in 1579. 

Communications. — Communications are provided by the London 
Brighton & South Coast railway by lines from the north to St 
Leonards and Hastings, to Eastbourne;, to T.ewes and Newhaven, 
to Brighton, to Shorehain, and to Arundel and Chichester, with 
numerous branches and a connecting line along the coast. The 
South-Eastern 8c Chatham railwray serves Bexliill, St L(;onards and 
Hastings, with a coastal branch (;astward by Rye. Light railways 
run from Chichester to Selsey (Sedsey railway) and from Roberts- 
bridge to Bodiam and Tcnterden (R other Valley railway). There 
arc no good harbours, and nont; of tin; ports is of finst importance. 
From Newhaven, however, a large trade is carried on with France, 
and daily services of passenger steamers of tlie Brighton Railway 
Company ply to Dieppe. 

Population and Admini .miration. — The area of the ancient county 
is 933. ^^7 acres, with a population in 1891 of 550,446 and in 1901 of 
605,202. The earliest st'it(;ment as to the population is made by 
Bede, who describes the county as containing in the year 681 land 
of 7000 families; allow’ing ten to a family (not an unreasonable 
estimate at that date), the total population W'ould be 70,000. In 
1693 the county is slated to have containctl 21,537 houses. If 
seven w'ere allowed to a house at that date, the total population 
would bt; 150,759. It is curious, therefore, to observe that in 1801 
the piopulation was only 159,311. The decline of the Sussex iron- 
works probably accounts for the small increase of population during 
several centuries, although after the myissdcre of St Bartholom(;w 
upwards of 1500 Huguenots landed at Rye, and in 1685, after the 
Revocation of the Edict of Nantes, many more refugees were added 
to the county. 


An act of Henry VII. (1504) directed that for convenience the 
county court should be held at Lewes as well as at Chichester, and 
this apparently gave rise to the division of Sussex into east and west 
parts, each of which is an administrative county. East Sussex has 
an area of 528,807 acres and West Sussex of 403,602 acres. Sussex 
includes the county boroughs of Brighton and Hastings. East 
Sussex contains Uic municipal lx)roughs of Bcxhill (pop. 12,213), 
Brighton (123,478), Eastbourne (43,344), Hastings (05,528), Hove 
(36,535), I..ewes (11,249) and Rye (39<>o). The urban districts in 
this division arc Battle (2996), Burgess Hill (4888), Cuckficld (1813), 
East GrinsLcad (O094), Haywards Heath (3717), Newhaven (6772), 
Portslade-by-Sea (5217), Seaford (3355) and Uckfield (2895). In 
West Sussex the municipal boroughs arc Arundel (2739), Chichester, 
a city (12,244) and W’oithing (20,015). The urban districts an; 
Bognor (6180), Horsham (9446), Littlehampton (7363), Shorcham 
(3837) and SoLithw’ick (3364). 'Phe ancient county, which is almost 
entirely in the diocese of Chichester, contains 377 ccch'siastical 
parishes or districts, wholly or in part. The total number of civil 
parishes is 338. Sussex is divided into the following parliamentary 
divisions: north(;rn or East Griiistead, eastern or Rye, southern 
or Eastbourne, mid or Lewes, south-western or Chichester, norlh- 
\vestt;rn or Horsham, t;ach returning one member; and contains the 
parliamentary boroughs of Brighton, returning two members, and 
Hastings, returning one. 

History . — Apart from conclusions to be drawm from pre- 
historic remains, the history of Sussex begins in 477, when the 
Saxons landed in the west of the county under Ella and his 
three sons, and built up the kingdom of the SoutJi Saxons (sec 
Sussex, Kingdom of, below). They took the Roman city of 
Regnum, which liecame f!liichestcr, and drove the British 
w(\stwiird, into the forest of Andred. The Roman fortress of 
Anderida, the site of the castle of Pevensey, also fell to the 
Saxons. Ella became the most influential of the contemporary 
Saxon chitifs, and was, atcording to Bede, the first Brclwalda. 
After his lime the kingdom of vSiisscx gradually declined, and 
fell entirely under the dominion of Wessex in 823. Interest- 
ing vSaxon remains are found in numerous cemeteries, and 
scattered burial-places along the south slopes of the Dow'ns. 
The cemetery on High Down hill, where weapeuis, ornaments 
and vessels of various kinds were found, and the Chanctonbury 
hoard of coins, are among the most noticeable relics. A coin 
of Ofla of Men ia, found at Bcddingham, recalls the charter 
of Archbishop Wilfred in 825, in w'hich OfTa’s connexion with the 
monastCTV" in that pku'e is recorded. From 895 Sussex suffered 
from con.stant raids by the Danes, till the accession of Canute, 
after which arose the Iw'o great rival forces of the house of 
Godwine and of the Normans. Godwine was j)r()bai)ly a native 
of Sussex, and by the end of the Confessor’s reign a third j)art 
of the county was in the hands of his family. Norman inlluence 
was already strong in Sussex before the Conquest; the harl'jours 
of Ha.stings, Rye, Winchelsea and Stcyning being in the power 
of the Norman abbey of J^ecamp, while the Norman chaplain 
of Edward the ( onfessor, Osbern, afterwards bishop of Exeter, 
held the estate of Bosham. 

The county was of great importance to the Normiins; Hastings 
and Pevensey being on the most direct route for Normandy. 
William was accordingly careful to secure the lines of com- 
munication with London by placing th(‘ lands in the hands of 
men bound by close tics to himself, such as his half-brother, 
the count of Mortain, who held Pevensey, and his son-in-law, 
William de W^arenne, who held Lewes. With the exception 
of lands held by the Church and the Crown, the five rapes of 
Sussex were held by these and three other Norman tenants-in- 
chief : William dc Braose, the count of Eu, and Roger, earl of 
Montgomery, who held respectively ISramber, Hastings and 
Arundel. The honor of Battk\was afterwards made into a 
rape by the Conqueror, and provides one of the arguments in 
favour of the theory of the Norman origin of these unique 
divisions of the county. The county was divided into five 
(afterwards six) strips, running north and south, and having 
eac h a town of military, commercial and maritime importance. 
These were the rapes, and each had its sheriff, in addition to 
the sheriff of the whole county. Whether the origin of the 
rapes, as districts, is to be found in the Icelandic territorial 
division hreppr (rejected in the Nm English Dictionary), or in 
the Saxon rap, a rope, or is of Norman origin, as lordships 
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they undoubtedly owed their existence to the Normans. The 
holdings — which liad been scattered under the Saxons, so that 
one man's holding might be in more than one rape — were now 
determined, not by the manors in which they lay, but by the 
borders of the rape. Another peculiarity of the division of 
land in Sussex is that, apparently, each hide of land had eight 
instead of the usual four virgates. 

The county boundary w'as long and somewhat indeterminate 
on the north, owing to the dense forest of Andredswcald, whieh 
was uninhabited till the iith century. Evidence of this is 
seen in Domesday ]h)()k by the survey of Worth and Lodsworth 
under Surrey, and also by the fact that as late as 1834 the pre- 
sent parishes of north and south Amersham in Sussex were part 
of Hampshire. At the time of the Domesday Survey Sussex 
contained sixty hundreds, which have been little altered since. 
A few have been split up into two or three, making seventy- 
three in all; and the names of some have changed, owing prob- 
ably to the meeting-place of the hundred court having been 
tiltered. These courts were in private hands in Sussex; either 
of the Church, or of great barons and local lords. The county 
court was held at Lewes and Shoreham until the Great Inquest, 
when it was moved to Chichester. After several changes the 
act of 1504 arranged for it to be held alternately at Lewes and 
Chichester. There was no gaol in the county until 1487; that 
at Ckiildford being used in common by Surrey and Sussex, 
which were under one sheriff until 1567. 

Private jurisdictions, both ecclesiastical and lay, played a 
large part in the county. The chief ecclcsiastic!al franchises 
were those of the archbishop of Canterbury, of the bishop of 
Chichester, of the Saxon foundation of Boshain, where Bishop 
Wilfred had found the only gleam of Christianity in the county, 
and of the votive abbey of Ilattle, founded by the Conqueror. 
This abbey possessed, besides land in many other counties, the 
“ Lowy of Ihittle," a district extending for 3 m. round 
the abbey. The sec of Chichester was co-extensivc with the 
county, and has altered little. It is one of the oldest bishoprics, 
having been founded by Wilfred at Sclsey; the scat was re- 
moved to Chichester by William I. Among the lay franchises, 
the most noticeable are those of the Cinque Ports and of the 
honor of Pevensey, named the honor of the Eagle from the 
lords of L’Aiglc or Aguila. 

Sussex, from its position, was constantly tlic .S('(*ne of pre- 
parations for invasion, and was often concerned in rebellions. 
Pevensey and Arundel pla)' a great part in rebellions and 
forfeiture during the troubled times of the early Norman kings, 
in the barons' wars the county was a good centre for the king’s 
forces; Lewes being in the hands of llie king’s brother-in-law, 
John de Warenne, earl of Surrey, Pevensey and Hastings in 
those of his uncle, Peter of Savoy. The forces of the king and 
of De Montfort met at Lewes, where the famous battle and 
“ Mise of Lewes " took pku:e. Th(! corrupt and burdensome 
administration of the county during the 13th and 1 4th centuries, 
combined with the constant passage of troops for tlic Erench 
wars and the devastating plagues of the 14th century, were 
the caus(*s of such rebellions as the Peasants' Rising of 1381 and 
Jack Cade’s Rebellion in 1450. In the former Lewes Castle 
was taken, and in the latter we find such men engaged as the 
abbot of Battle and the prior of Lewes. During Elizabeth's 
reign there was again constant levying of troops for warfare in 
Inlanders and the Low Countries, and preparations for defence 
against Spain. The sympathies of the county were divided 
during the Civil War, Arunciel and Chichester being held for the 
king, i .ewes and the Cinque Ports for the parliament. Chichester 
and Arundel were besieged by Waller, and the Roundheads 
gained a strong hold on the county, in spite of the loyalty of 
Sir Edward Ford, sheriff of Sussex. A Royalist gathering in the 
west of the county in 1645 caused preparations for resistance 
at Chichester, of which Algernon Sidney was governor. In 
the same year the ** Clubmen ” rose and endeavoured to compel 
the armies to come to terms. Little active part in the national 
history fell to Sussex from that time till the French Revolution, 
when numbers of volunteers were raised in defence. At the 


outbreak of war with France in 1793 a camp wa6 formed at 
Brighton; and at Eastbourne in 1803, when the famous Martello 
towers were erected. 

The parliamentary history of the county began in 1290, 
for which year we have the first extant return of knights of the 
shire for this county, Henry Hussey anil William de Etchinghani, 
representatives of two well-known Sussex families, being elected. 
Drastic reformation was effected by the Redistribution Act of 
1832, when Brarnbcr, E^st Grinslead, Scaford, Stcyning and 
Winchelsea were di.sfran(:hised after returning two members 
each, the first being classed among the worst of the “ rotten " 
boroughs. Before 1832 two members each had been returned 
also by Arundel, Chichester, Hastings, Horsham, Lewes, Mid- 
hurst, New Shoreham (with the rape of Bramher) and Rye. 
Arundel, Horsham, Midhiirst and Rye were each deprived of a 
member in 1832, Chichester and Lewes in 1867, and Hastings 
in 1885. Arundel was disfranchised in 1868, and Chichester, 
Horsham, Midhurst, New Shoreham and Rye in 1885. In 
the i8th century the duke of Newoisllc was all-powerful in the 
county, whi re the Pelham family had been .settled from the time 
of Edward 1 .; the eiirl of ("hiehester being the present repre- 
sentative of the family. Among the oldest county families of 
Sussex may be mentioned the Ashburnhams of Ashburnham, 
the Gages of Firle and the Bar tt clots of Stopham. 

Tlie industries of Sussex, now mainly agricultural, were once 
varied. Among those noted in the Domesday Survey were the 
herring fisheries, tlio saltpans of the Coast and the wool trade; 
the Southdown sheip being noted for their wool, at home 
and abroad, as early as the 13th century. The iron mines of 
the county, though not mentioned in Domesday, arc known to 
have been worked by the Romans; and the smelting and forg- 
ing of iron was the great industry of the Weald from the 13th 
to the i8th centur}% the first mention of the trade in the county 
being in 1266. In the 15 th century ordnance for the govern- 
ment was made here. Some old bunded guns with the name 
of a Sussex maker on them may be seen at the Tower of 
London. The first cast-iron cannon made in England came 
from Buxted in Sussex, and were made by one Ralph Hogge, 
whose device l an be seen on a house in Buxted. The large 
supply of wood in the county made it a favourable centre for 
the industry, all smelting being done with charcoal till the 
middle of the 18th century. In the time of Henry VIH. the 
destruction of the forest fur fuel began to arouse attention, and 
enactments for the preserv^ation of timber increased from this 
time forvvard, till the use of pit-coal for smelting was perfected, 
when the industry moved to districts where coal was to be 
found. Camden, Thomas Fuller, and Drayton in his Polyolbion 
refer to the busy and noisy Weald district, and lament the 
destruction of the trees. The glass-making industry, whieli 
had flourished at Chiddingfold in Surrey, and at We.sborough 
Green, Loxwogd and Petworth in Sussex, was destroyed l^y 
the prohibition of the use of wood fuel in 1615. The timber 
trade had Ijcen one of the most considerable in early times; 
the Sussex oak being considered the finest shipbuilding timber. 
Among the smaller industries weaving and fulling were also to 
be found, Chichester having been noted for its cloth, also for 
malt and needles. 

AntiqtMes.—From early limes castles guarded three impor- 
tant entries from the coast through the South Downs into the 
interior provided by the valleys of the Ouse, the Adur and the 
Arun. These are respectively at Lewes, Bramber; and Arundel. 
The ruins of the first two, though imposing, do not compare in 
grandeur with the third, which is still the seat of the dukes of 
Norfolk. More famous than these arc the massive remains, 
in part Norman but mainly of the T3th century, of the strong- 
hold of Pevensey, within the walls of Roman Anderida. Other 
ruins are those of the finely situated Hastings Castle; the 
Norman remains at Knepp near West Grinstead; the 
picturesque and remarkably perfect moated fortres.s of Bodiam, 
of the 14th century; and Hurstmonceaux Castle, a beautiful 
15th-century building of brick. Specimens of ancient domestic 
architecture are fairly numerous; such are the remnants of old 
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palaces of t^ie archbishops of Canterbury at Mayfield and West 
'rarriiif^; Amberley Castle, a residence until the i6tli century 
of the bishops of ('hichester; and the Elizabethan mansions of 
Parham and of Danny at JTiirstpierpoint. 'rherc are many 
fine residences dating from the i8th century or later; Goodwood 
is perhaps the most famous. Here and elsewhere are fine 
collections of paintings, though the county suffered a loss in 
this respect through the partial destruction by fire of the modern 
castle of Knepp in 1904. 

Monastic remains are few and generally sliglit. The ruins 
of Bayham Abbey near Tunbridge Wells, and of Battle Abbey, 
may be noticed. There are numerous churches, liowever, 
of great interest and beauty. Of those in the towns may be 
mentioned the cathedral of (diichester, the churches of Shorcham 
and Kye, and the mother church of VVVjrthing at Broadwater. 
Constniction of pre-Norman date is seen in the churches of 
Bosham, Sompting and, most notably. Worth. There is 
very rich Norman work of various dates in the church of St 
Nicholas, Steyning. Several perfect specimens of small Early 
English ( hurches arc found, as at West 'farring, and at ('limping 
near Littlehampton. Perhaps the most interesting church in 
the county is the magnifi<!ent Decorated fragment at Winchelsea; 
another noteworthy church of this period is at Etchingham, 
near the eastern border. The church of St Denis, Midhurst, 
is mainly Perpendicular; but this style is not otherwise pre- 
dominant. The large church at Ekttching, of various styles, 
contains the tomb of Gibbon the historian. At ('owfold, south- 
east of Horsham, is a great Carthusian monastery, founded in 
1877. The iron memorial slabs occurring in several churches 
recall the period of the iron industry in Sussex. 

Dialect. A large number of Saxon words arc retained and 
l)ronounccd in the old style; thus gate becomes ge at. 'I'he letter 
a is very broad in all words, as if followed by n, and in fact con- 
verts words of one syllabic into words of two, as faiis (face), taiist 
(taste), &c. Again, a before donbh; d becomes ar, as arder and 
larder for adder and ladder] oi is like a long i, as spile (spoil), intment 
(ointment); an e is substituted lor a in such words as utg, flag, See, 
The French refugees in the lOth and 17111 centuries introduced many 
words wliich are still in use. Thus a Sussex woman when unpre. 
pansd to receive visitors says slie is in disltahille. (dAshabillc, undress); 
if h(T child is unwell, it looks pehid (piipie), it fretful, is a little peter* 
grievous (petit-grief); she cooks with a broach (broidie, a spit), and 
talks of coasts (coste, O. Fr.) or ribs of meat, &c. 

AuTHORiTiiis. — See T. \V. Horsficld, History, Antiquities and 
Topography of Sussex (Lewes, i«33); J. Dallaway, History of the 
Western Division of Sussex (London, 1815 ; M. A. Lower, History 

of Sussex (Lewes, 1H70), Churches of Sussex (Brigliton, 1872) and 
Worthies of Sussex (Lewes, 1S05); Sussex Archaeological Society’s 
Collections] W. E. Baxter, Domthday Hook for . . . Sussex (F^ewes, 
i 87<>) ; Sawyer, Sussex Natural History and Folklore (nrighton, 
1883), Sussex Dialect (Brighton, i88.|) and Sussex Songs and Music 
(Brighton, 1885); A. J. C. Hare, Sussex (London, 1894). 

SUSSEX, KINGDOM OP {Su^ Seaxe, i.c. the South Saxons), 
one of the kingdoms of Anglo-Saxon Britain, the boundaries 
of which c:oincided in general with those of the ;nodern county 
of Sussex. A large part of that district, however, was covered 
in early times by the forest called Andred. According to the 
traditional account given in the Anglo-Saxon Chronicle, it was 
in 477 that a certain Ella (/Elle) led the invaders ashore at a 
place called Cyrntmes ora and defeated the inhabitants. A 
further battle at a place called M'‘ar(:red('s burnc is recorded 
under the year 485, and in the annal for 491 we read that Ella 
and C'assa his son sacked Anderida and slew all the inhabitants. 
Ella is the first king of the invading race whom Bede describes 
as exercising supremacy over his fellows, and we may probably 
regard him as an historical person, though little weight can be 
attached to the dales given by the Chronicle. 

The history of Sussex now l^ecomes a blank until 607, in which 
year Ceolwulf of Wessex is found fighting against the South 
Saxons. In 681 Wilfrid of York, on his expulsion from North- 
umbria by Ecgfrith, retired into Sussex, where he remained 
until 686 converting its pagan inhabitants. According to 
Bede, i^thelwald, king of Sussex, had been previously baptized 
in Mercia at the suggestion of Wiilfliere, who presented him 
with the Isle of Wight and the district about the Mcon. After 
Wilfrid’s exertions in relieving a famine which occurred in 
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Sussex the king granted to him eighty-seven hides in and 
near the peninsula of Selscy which, with a lapse until 709 after 
Wilfrid’s retirement, remained the seat of the South Saxon 
bishopric until the Norman Conquest. Shortly afterwards, 
however, Ailthelwald was slain and his kingdom ravaged by 
the exiled West Saxon prince Ceadwalla. The latter was 
eventually expelled by two princes named Berhthun and 
Andhim, who thereupon assumed the government of the king- 
dom. In 686 the South Saxons attacked Illothherc, king of 
Kent, in support of his nephew Eadric, but soon afterwards 
Berhthun was killed and the kingdom subjugated for a time 
by Ceadwalla, who had now become king of VVessex. 

Of the later vSouth Saxcm kings we have little knowledge 
except from occasional charters. In 692 a grant is made by 
a king called Noth elm to his sister, which is witnessed by two 
other kings called Nunna and “ Uuattus.'’ Nunna is probably 
to be identified with Nun, described in the Chronkde as the 
kinsman of Ine of WVsscx who fought with him against Gerent, 
king of the West Welsh, in 710. According to Bede, Sussex 
was subj(*(‘t to Jnc for a nunibcr of years. A grant, dated by 
Birch about 725, is made by Nunna to Eadbcrht, bishop of 
Sc‘lsey, and to this too “ Uuattus ” appears as a witness. In 
722 we find Tnc of Wessex at war with the South Saxons, 
apparently l)ccause they were supporting a certain Aldbryht, 
probably an exile from Wessex. An undated grant is made by 
Nunna about this lime, whi(‘h is witnessed by a King ^Ahclbcrht. 
After this wc hear nothing more until shortly before 765, when a 
grant of land is made by a king named Aldwulf with two other 
kings, Aelfwald and Oslac, as witnesses. In 765 and 770 grants 
are made by a King Osmund, the latter of which is witnessed by 
Ofla of MtTcia. ()ffa also appears as witness to two charters 
of an A^thelherht, king of the South Saxons, and in 772 he grants 
land himself in Sussex, witli Oswald, of the South Saxons, 
as a witness. It is probal)le that about this time Offa definitely 
annexed the kingdom of Sussex, as sevcTal persons, Osmund, 
iElfwald and Oslac, who had previously used the royal title, 
now sign with that of dttx. In 825 the South Saxons submitted 
to Ecgherht, and from this time they remaini^d subjet't to the 
West Saxon dynasty. The earldom of Sussex seems later to 
have been held sometimes with tluil of Kent. 

Authoritiks. - Anglo-Saxon Chronicle, p]i. 440, .177, 485, 491, 
607, 722, 723, H23, 827 ((id. J'.arlc and PhimnuT, Oxiord, 1899); Bede, 
Historia Fcclcsiastica, i. 15, ii. 5, iv. 13, 15, lO, 20, v. 18, 19, 23 
((xl. C. Pluninicr, Oxford, 189O); VV. do G. Bircli, Cartularium 
Saxonicum, Nos. 78, 144, 145, 197, 198, 20O, 208, 21 1, 212, 1334 
(London, 1885-1893). (T". (;. M. B.) 

SUTHERLAND, EARLS AND DUKES OF. The first earl of 
Sutherland was a certain William (d. 1284), whose father, Hugh 
Ereskin (d. 1204), accjuired the district of Sutherland about 
1197. Probably about 1230 William was (Tcated carl of Suthcr- 
laml. Ilis descendant William, the 4th earl (d. 1370), was a 
person of some importance in the history of Scotland; he married 
Margaret (d. 1358), daughter of King Robert Bruce, His 
descendant John, the 9th earl, a man of weak intellect, died 
unmarried in 1514. 

John’s sister Elizabeth (d. 1535) married Adam Gordon 
(d. 1537), a younger son of George Ciordon, 2nd earl of Iluntly, 
and a grandson of King James L, and before 1516 Gordon be- 
came carl of Sutherland by right of his wife. lie was succeeded 
by his grandson John {c. 1526-1567), the 2nd earl of his line, 
who played his part in the turbulent politics of the time and 
was poisoned at the instigation of* George Sinclair, 4th earl of 
Caithness. His great-grandson John, the 5th earl (1609 *1663), 
was a strong Covenanter, being called by his associates “ the 
good Earl John ” ; he fought against Montrose at Auldearn, 
but afterwards he rendered good service to Charles II. John 
Gordon (c. 1660-1733), who became the seventh carl in 1703, 
supported the revolution of 1688 and was a commissioner for 
the union of England and Scotland. He w«as a Scottish repre- 
sentative peer in four parliaments, president of the board of 
trade and manufactures, and lord-lieutenant of the eight northern 
counties of Scotland. lie was active in putting down the rising 
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of 1715* This carl, who took the name of Sutherland instead 
of that of Gordon, was succeeded by his grandson William 
(c, 1708-1750), a representative peer, who helped to suppress the 
rebellion of 1745* William, the next earl, died without male 
issue in 1766. This earl’s daughter Elizabeth (1765-1839) 
claihicd the peerage, and although her title thereto was con- 
tested by Sir Robert Gordon, bart., a descendant of the first 
Gordon earl, it was confirmed by the House of Lords in 177T. 

Established in the possession of the title and the vast estates 
of the earldom, the countess of Sutherland was married in 1785 
to George Granville Leveson-Gower (1758-1833), who succeeded 
his father as second marquess of Stafford in 1803. In addition 
to the estates of the marquessate of Stafford, Levcson-Gower 
inherited the Bridgewater Canal and estates from his maternal 
uncle, J^'rancis Egerton, 2nd duke of Bridgewater, and these 
properties, together with his wife’s estates, which included 
almost the whole of the county of Sutherland, made him a 
“ leviathan of wealth,” as he is called by Charles Grcville. 
]n 1833 he was created duke of Sutherland. Leveson-Gower 
was a member of parliament from 1778 to 1784 and again from 
1787 to 1798 and was British ambassador in Paris from 1790 
to 1792. From 1799 to 1810 he was joint postmaster-general. 
He was a collector of paintings, and purchased Stafford House, 
still the London residence of the dukes of Sutherland. As a 
landlord he greatly improved his estates in Staffordshire and 
Shropshire and then turned his attention to those of his wife in 
Sutherlandshire. He was responsible for the construction of 
about 450 m. of road and of many bridges, but his policy of 
removing a large number of his tenants from the interior to the 
coast aroused bitterness and criticism. However, he reduced 
rents and brought thousands of acres into cultivation. lie 
died at Dimrobin Castle on the 5th of July 1833. 

His elder son, George Granville (1786 -1861), became the 2nd 
duke, but th(i valuable J^ridgewater estates passed to his younger 
son, Lord Francis Leveson-Gower, who was created earl of 
Ellesmere in 1846. The 2nd duke’s wife, Harriet Elizabeth 
Georgiana (1806 1868), a daughter of George Howard, 6th earl 
of ("arlisle, was one of Queen Victoria’s most intimate friends. 
She was mistress of the robes to the queen, whose refusal to 
part with her in 1839 led to a ministerial (risis. Some of her 
letters are published in Stafford House Letters, edited by her son 
Lord Ronald Gower (1891). 

George Granville William, the 3rd duke (1828-1892), spent 
large sums in improving his estates. Ilis wife Anne (1829-1888), 
daughter of John Hay Mcackenzie, was created countess of 
(Tomartio in 1861, and the earldom descended to her second son 
Francis (1852-1893). When he died without sons the earldom 
fell into abeyance, but this was terminated in 1895 favour of 
his daughter Sibcll Lilian (b. 1878), the author of The Days 
of Fire and other books. 

In 1892 Cromartic Leveson-Gower (b. 1851), who had been 
M.P. for Sutherlandshire, became 4th duke of Sutherland. 
His wife, MiJlicent E'anny, daughter of the 4th earl of Rossi yn, 
became well known in literary as well as in social and phil- 
anthropic circles. 

See Sir Robert Gordon and George Gorilon, Genealogical History 
of the harldom of Sutherland (Kdinburgh, 1813); and also the article 
SxAhFORD, Earls and MAkyuiiSsics of. 

SUTHERLANDSHIRE, a northern county of Scotland, 
Iwjiinded N. and W. by the Atlantic, E. by Caithness, S.E^ by 
the North Sea and S. by the shire of Ross and Cromarty. 
It has an tyea of 1,297,846 acres or 2,028 S(j. in., being the fifth 
largest shire in Scotland. The western and northern shores 
are much indented and terminate at many points in precipices 
and rugged headlands. The mountains arc distinguished by 
grandeur of outline. Ben More Assynt (3273 ft) is the highest 
m the shire, and next to it in height is Ben Clihreck (3154). 
Ben Hope (Icelandic hop, haven, 3040), in the north, is noted 
as the only place in Great Britain where the Alpine Alsine 
rubella is found, and also for its fauna, ptarmigan being common, 
and even the wild cat and golden eagle occurring at rare intervals. 
Other lofty hills include Foinaven (wart mountain, 2980) in 


the north-west; Ben Hee (2864), the highest point in Rcay 
Forest; the serrated ridge of Quinag (2653) and Glasven (2541) 
north, and the cone of Canisp (2779) south of Loch Assynt; 
the precipitous Cam Stackie (2630) in Durness; Ben Arkle 
(2580) and Ben Stack (2364), frowning above Loch Stack; 
the fantastic peaks of Ben Loyal (the hill of the young calves, 
or deer, 2504) in Tongue; and Suilven (2399). The greater 
part of the mountainous region consists of wild and desolate 
moorlands. The chief rirer is the Oykcll, which, rising in 
Coniveall (3234), a peak of Ben More, flows south and then 
south-east for 33 m. to Dornoch Firth, forming the major part 
of the southern boundary of the shire. Its principal left-hand 
tributaries are the Shin and Cassley. Other rivers flowing to 
Dornoch Firth are the Helmsdale (22 m.), issuing from Loch 
an Ruathair; the Brora (28 m.), rising in Mt Uaran and pre- 
serving in its name (bridge river) the fact that its bridge was 
once the only important one in the county; and the Fleet (17), 
the head of the estuary of which was embanked for 1000 yds. 
in 1813 by Thomas Telford, whereby a considerable tract of rich 
alluvial land was reclaimed from the sea. The longest riv(*rs flow- 
ing to the north coast are the Dionard (14) to Kyle of Durness, 
the Naver (17) to Torrisdale Bay, and the Halladale (22), rising 
in Knockfin on the borders of Caithness and entering the sea to 
the east of Portskerry. Much of the surface in the district of 
Assynt is honeycombed with lakes and tarns, but the only 
large lake is Loch Assynt, which is 6^ m. long, lies 2 [5 ft. above 
the sea, has a drainage area of 43 S(p m., and a greatest depth 
of 282 ft., and empties into the sea by the Inver. Other lakes 
are I^ch Crocach, little more than i m. long by ^ m. wide, in 
which the ratio of the area of islands to the total area of the loch 
is greater than in any other British lake; Loch Shin (17 m. long); 
Loch Loyal (4 m.); Loch Hope (6 m.); l^och Naver (6 m.); 
and Loch More (4 m.). The principal inlets of the sea are, 
on the north coast, Kyle of Tongue — on the east shore of 
which stands Tongue House, once the property of the Rcay 
family, now a seat of the duke of Sutherland — r.och hh-iboll 
and Kyle of Durness; on the west, Lochs Jin'hard, Tvaxford 
(salmon fjord), Cairnbawn, Glendhii, Glcncoul, Eddrachilis 
Bay and Loch Inver; and, on the south-east, Ixxrh l^'lecl. There 
arc many waterfalls in the county. Those of ICscunllin, near 
the head of Glcncoul, are among the finest in Great Britain. 
There arc three principal capes — Stralhy Point on the north; 
Cape Wrath at the extreme north-west; and Ru Sloer, ru*ar 
which is the Old Man of Stoer, a detached pillar of roc k alxjut 
250 ft. high. On its seaward face Cape Wrath (a corruption of 
the Icelandic Jwarf, turning-point) rises in precipitous cliffs 
to a height of 300 ft. The gneiss rocks are scored with pink 
granite. Sunken reefs keep the sea almost always in tumult. 
Of the larger islands Handa, usually visited from Scouric on 
the west coast, has magnificent cliff scenery, clistinguish(‘d for its 
beautiful coloration, its caverns and the richness and variety 
of the bird life, especially on the north-west, where the Torri- 
donian sandstone rocks arc 406 ft. high. The cave of vSmoo 
(Icelandic smuga, hole; same root as smuggle) on the north 
coast, I m. east of Durness, is the most famous cavern in the 
shire; it consists of three chambers hollowed out of the lime' 
stone; the entrance hall, 33 ft. high and 203 ft. long, is separated 
from the inner chamber, 70 ft. long by 30 ft. wide, by a ledge of 
rock beneath which pours a stream that descends as a cataract 
from a hole in the roof, 80 ft. above. Behind the waterfall is 
the third chamber, 120 ft. long by 8 ft. wide, which can only bo 
seen by artificial light. 

Geology . — A very irregular line from Loch ICiiboll on the north 
coast to the neighbourhood of Croinalt near the southern boundary 
separates the two rock groups that form the foundation of the major 
portion of the county. On the western side of this line arc the 
ancient gneisses and schists (the Lewisian gneiss) ; these are pene- 
trated by innumerable basic and acitl dikes which generally have a 
north-west to south-east trend. On the eastern side of the line, 
occupying the whole of the remaining area except the eastern fringe 
of the county, is a younger series of metamorphic rocks, the Moine 
schists. Resting with marked unconformability upon the old 
gneiss near Cape Wrath, at Ru Stoer, Quinag, Canisp and Suilven arc 
the dark red conglomerates, breccias and sandstones of Torridonian 
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aj'c. CaniLriaii rocks succeed the Torridoniaii, again with strong 
iiuconfoimity; they arc represented in ascending order by (i) false 
bedtled quartzite, {i) quartzite with annelid burrows, the “ pipe 
rock/’ (d the lueoid beds with OletteUus band, (4) serpuhte 
l>rit, (5) J)urness limestone and dolomite and tlieir marmorizod 
tHpiivalents. i’hc white ouartzitc that has been left as a cap on 
such dark 'J'orridonian hills ius ^)uinag and Canisp forms a striking 
feature in tlic landscape. I'hese Cambrian rocks occiqiy a very 
irregular belt along the line above mentiont'd; the broaclest tract 
is in tile mnghboiirhood of Loch Assynt, anothtT large area lies 
alMiut the southern end of Loch LrilxiV and the J.)urm‘ss limestone 
is extensively developeil near the loch t)f that name. Along the belt 
of Cambrian rocks there is abundant c;vid(‘nce of crustal <h‘formation 
on the most extensive scale; one after another great slices of rock, 
often miles in extent, have been sheared off and pushed forward 
by thrusts from a south easterly direction, so that in several places 
it is possible to lind the Lewisian gnc'iss dragged up and carried 
forw'ard right tin to the Cambrian; in the 1 )urncss district the eastt'm 
schists have been so transportt d from a distance of 10 m. The most 
striking of the planes of thrusting is that known as the Mt>ine, 
others of great magnitiule occur to the wisL of it, such iis tliose by 
(ilencoul and Ben More. Masses of granite ajiptJar in the eastern 
schists on the comity btnitidary by Strath Halladale, at Ben Laoghal, 
Ren Stoniino anti east of Lairg. The Old Red Sandsttme forms some 
elevated ground around Dornoch and Ciolsjiie, and patches occur at 
I’ortskerra and elsewhere. A narrow strip of Mesozoic strata lies 
along the coast from Colspie Burn to Ord. Triassic marls are s(;eu 
in the Ciolspio stream; these are siicccetled northwards, nt;ar Dnn- 
robin Castle, by Lias, then by (ireat (kilite, with the Brora coal, 
followed by Oxfordian, Corallian and Kimeridgian beds. Kvideiicc 
of ice action is everywhere a])parent, the striations show' that the 
ice travi;lled towards the north-west and north, and from the eastern 
part of the county, towards Moray Firth. 

Climate and A'j^riL tiUure.- -The raintall varies gn^ally, being lowest 
on the south-east and liighcst in the mountainous hint.<;iland ol the 
west, with an animal mc'an of 4 1*7 in. 'Phe average temperature for 
the year is 47'^’ F., for January F., for July F. Only one- 
fortieth of the total area is under cuUivalion, the shire ranking 
lowi^st in Scotland in this respect. The great mass of the snrfnce is 
grazing ground and deer forest. Tlu; best laud adjoins Dornoch 
Firth, where farming is in an advanced condition, but there arc fer- 
tile patches along th<* river valleys. At the beginning of the 19th 
century the crofters occupie<l almost every cullivalile spot, and 
wen* more immerous than th<* soil couhl siqipcirt. 'I'he first <luke of 
Sutherland (then marquis of Sbifford) ado])b'«l a jioliey of wholesale 
clearance. Betwei*a and 1M20 lit teen thousand pe.isai its wa re 
evicted from their holdings in th<i interi<»r and transferred to the 
coast. 'I'he duke incurred great o])lo<juy, Init jiersisted in his re- 
forms, which includc<i reduction of rent, improvement in tlu; well- 
b<ung of tli(i people, reclamation of thousands of acres, and abolition 
of the tacksman or middleman, so that tenants should hold <lir<*ctly 
of him.self. He also did much to (qien up the shire generally. Be- 
tween itSii wh(*n there was only one bridge and no road in Suther- 
land— and iS^2, he bore half the cost, the gova-rnnieiit contribiiliiig 
the rest, of constructing 450 in. of road, r "^4 bridges, some of con- 
sidi;rable size, and the iron bridge; at Ronar of 150 it. span. 'J lie 
^rd duke carried* out a large; i»lan of leclainalioii. 

Attempts liavt; been nia«h; to n;people sonn; of tlie glens (Strath- 
naver, for example) depojuilaled by the clearances. C'rolters .still 
largely jirodominate, nearly two-thirds of the holdings b<?ing under 
5 acres the highest projiortion in Scotland. 'Phe chief grain crops 
are oats and barley, the chief green crops turni])S (including swedes) 
and potatiies. The raising of livestock is the stqde business of the 
county. The sheep are mostly Clievdots, the calth.- West Highland, 
shorthorn and crossbred. iHorses - jirincipally ponies, though 
Clydesdales are used on the bigger larms — are .almost w'holly kejit 
lor agricultural puriio.ses, and pigs are also reared. The deer forests 
bedonging to tin; duke of Sutlierlaild are Reay, 64,600 acres; Ben 
Armine and Coirna-feam, 35,840; Glen Canisp, 34,490; and Dun- 
rolnn, 12,180 in all 147,110 acres, or more than one-ninth of the 
whole area. Kxce])ting the south-east coast, the valley of the Shin, 
and a considerable portion of Str.ath Oykcll, there are very few 
districts under wood. 

Other Industries . — Next to agriculture, the deep-sea fishery and 
Ihe salmon lisheri<‘S in the rivers are the most imjiortant interest. 
Hidmsdale (pftp. 1259) is the only port of any cons<;quence. Her- 
rings are the i)rincipal catch, but cod, ling and other fishes are also 
taken. Whisky is distilled at C lyiu; and Rrora; some w'oollens 
are maniifacturod at Kogart; coal is mined at Rrora, marble quarried 
in Assynt and limtjstone and sandstone in several districts. Tho 
<;xceptioiial faciliti(;s offerf d by the deer forests, moors and the many 
lochs and rivers attract large numbers of .sporbsmen w'hose custom is 
valuable to the inliabilaiils; and Dornoch and I^ochinvar are in 
growing repute as holiday n sorts. Tin; Highland railway entiTS 
the county at Invershin, gO(‘S northvv.ard to Lairg, then e;ist to 
J'.ro^;a and north-east to Helmsd.ale, whtmee it runs north-west to 
Kihfonan, and north to Forsinard, whcre'il shortly aftc;rw'ards leaves 
the .shire. The Glasgow steamers call at Locliinvar once a week, and 
niail^pars run pcrio<licaIly from Lairg to I.x)chinvar and Scoiiric in 
the west and to Durness and Tongue in the north; from Helmsdale, 


by the coast, to Berricdale, Dunl>eath, Lathcron and Lybstcr; and 
from longue to "I'hurso. Considering its scanty and scattered 
population and mountainous character, the county is w'cll inter- 
secteil by roads, many of which were constructed by successive 
dukes of Sutherland, who own four-fifths of the shire. 

Population and Administration , — In 1891 the population 
amounted to 21,896, and in 1901 it was 27,440, or it persons to 
the square mile, ihe least populous of Scottish counties. Several 
islands lie off tho west and north coast, but only Boan, at the 
entrance to Kyle of Tongue, is inhabited (67). In 1901 there 
were 469 persons speaking Gaelic only, 14,083 who spoke Gaelic 
and English. The county returns a member to parliament, 
and Dornoch, the county town, belongs to the Wick group of 
parliamentary burghs. Sutherland forms a joint sheriffdom 
with Ro.ss and Cromarty, tmd a sheriff-substitute resides at 
Dornoch. The county is under school-board jurisdiction; 
some of the schools earn the grant for higher education, and the 

residue grant is expended in bursaries. The Sutherland 
combination poorhouse is situated in Creich, and there is a 
hospital, the T.awson Memorial, in Golspie. 

History and Aniiquiiies.-- Of the Piets, the original inhabi- 
tants, there are considerable remains in the form of brocks (or 
round towers), numerous and widely scattered, Piets’ houses, 
tumuli, cairns and hut circles. Dun Dornadilla, in the parish 
of Durnes.s, 4 m. south of Loch Hope, is a tower, 750 ft. in 
circumfereiUT, still in good preservation. The Norse jarl 
Thorlinn overran the country in 7034 and the Scandinavian 
colonists calk'd it, in relation to their settlements in the Orkneys 
and Shctlands, Sudrland, the “southern land/’ or Sutherland. 
After the comjiiest of the district by the Scotti.sh kings, Suther- 
land was conferred on Hugh Freskin (a descendant of Freskin 
of Moravia or Moray), whose son William was created carl of 
Sutherhind in 1228 by Alexander II. Assynt was peopled by 
a branch of the Mai leods of I.ewis, till they were dispossessed by 
the Mackenzies, who sold the territory to the earl of Sutherland 
about the middle of the 18th century. The vast tract of the 
Rcay country, belonging to the Mackays, an ancient clan, also 
fell piei'c by piece into the hands of the Sutherland family. 
Killin, on th(? cast bank of Lodi Prora, was the site of an old 
chajiel dedic'iited to St Columba, an association ('ommemorated 
in the name of Kilcolmkill House, hard by. On the south shore 
of Helmsdale creek stand the ruins of the castle in w'hii li the 7 7 th 
carl of Sutherland and his wife were poisoned by his uncle’s 
widow in 1567, with a view to securing the title for her only 
child who was next of kin to the earl and his son. Ardvreck 
C astle, now' in ruins, at the east end of Lodi Assynt, was the 
prison of the manjuis of Montrose aft(T his defeat at Inverearron 
(1650), whence lie was delivered uj) by Neil Macleod of Assynt 
for exccutifm at Edinburgh. In the graveyard of the old 
church of Durness is a monument to Robert Mackay, called Rob 
Donn (the brown), the Gaelic poet (7774-1778). 

Bip.i.k>«;kai»hy. Sir Robert (iorcloii. History of the Tlarldom of 
Sutherland (1813); R. Mackay, House and Clan of Mackay (1829); 
C. W. (i. Si John, Tour in Sntherlandshire (1849) ; Hugh Miller, 
Sutherland as it was and is (1S43); D. W. Kemp, liishop Poi ocke's 
Tour in jy6o in Sutherland and Caithness (r88tS) ; Sir W. Fraser, 
The Sutherland Book (1893); A. Gunn and S. J. Mackay, Sutherland 
and the lie ay Country (1897). 

SUTLEJ, a river of India, one of the “ Five Rivers ” of the 
Punjab. It rises E.S.E. <)f the Manasarowar lakes in Tibet, at 
an elevation of about 15,200 ft., threads its way through the 
gorges of the Himalayas with heights of 20,000 ft. on (dther side, 
crosses Bashahr and the Simla hill stati'S, and enters the British 
district of lioshiarpur. Thence it flows through the plains of 
the Punjab, receives the Boas in Kapurthala state, and joins the 
Chenab near Madwala. From that point tlie whole river bears 
the name of Panjnad (‘^ five rivers ”) until it falls into the Indus 
near Mithankot after a course of 900 m. In the time of 
Ran jit Singh the Sutlej formed the boundary line bctWTcn the 
Sikh and British dominions, and the Sikh states south of the 
river still bear the title of Gis-Sutlej. 

The Sutlej supplies tw'O systems of irrigation works : the Sir- 
hind canal, which draws off the whole of the cold season supply 
of the Sutlej at Riipar, 100 m. above its junction with the 
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Beas* and the inundation ranals of the Upper and Lower Sutlej, 
Ferozepur and Bahawalpur, which come below the junction. 

SUTLER) a camp-follower who sells j)rovisions, liquor and 
other things to an army in the field, in camp or in ejuarters. 
The word was one of the numerous naval and military terms 
adapted in English from the Dutch, where it appears as soetelaar 
or zoetdaar. It meant originally one who does dirty work, a 
drudge, a scullion, and is derived from zoetelen, to foul, sully, 
a word cognate with “ suds,” hot soapy water, “ seethe,” to 
boil, and ” sodden.” 

SUTRI (anc. Sutrinm), a town and episcopal see of Italy, in 
the province of Rome, 4 m. W.N.W. of the railway station of 
(’iipranlt'a, which is 36 m. from Rom(i; 955 ft. above sca-level. 
Pop. (1901), 2701, The town is picturesquely situated on a 
narrow hill, surrounded by ravines, a narrow neck on the W'est 
alone connecting it with the surrounding country. There are 
some remains of the ancient <'ity walls of rectangular blocks of 
tufa on the southern side of th(i town, and some rock-cut sewers 
in the cliffs below them. The cathedral is modern, but the 
crvpt, with twenty columns, is old, and the campanile dates 
from the T3tli century. In the cliffs opposite the town on the 
south is therock-<‘ut (Lurch of the Madonna del Parto, developed, 
no doubt, out of an Etrust'an tomb, of whi<‘h there are many 
laM'e; and close by is a ro('k-h(‘wn amphitheatre of the R(3man 
period, witli axes of 55 and .|4 yds., now most picturesque. 

'rh(‘ position of Sutri was important, commanding as it did 
the road into Etruria, the later Via Cassia ; and it is spoken of by 
lavy as one of the keys of Etruria, N(;pel being the other. It 
(iime into the hands of Rome after the fall of Veil, and a T.atin 
(oloiiy was founded there; it W'as lost again in 386, but w^as 
rc<'ov(Ted arid recolonizc'd in 383 (?). It was besieged by the 
Elruseans in 31 1--10 hut not taken. With Nepel and ten 
(tther l,atin colonic's it refused further help in the llannibalic 
W ar in 209 n.c. Its importance as a fortress explains, according 
to Ec.sLus, tlu^ pnA’ca’h Sutriuni ire, of one who goes on important 
husijiess,as it occurs in Plautus. It is mentioned in the w'ar of 
.\i u.('., and received a colony of veterans under the triumviri 
{Colouia i’oniuneta lulia Sulriua). Ins(Tiptions show that it 
was a j)lac(i of soim*. importance under the empire, and it is 
meiilioned as oc('iipicd by the Lomharc.ls. 

Sec (r. Ucniiis, Cities and Cc nut' vies of lUruria^ i. 02 (London, 

(T. As.) 

SUTTEE (an English corruption of Sanskrit sati, ‘^good 
woman” or tnu^ ‘Svife ”), the rite of widow'-sarrificc, i,e. the 
hurnijig tlie living widow^ on the funeral psTe of her husband, 
asprattised among ('.ertain iliiulu ('astes. As early as the 
Atharva Veda the rite is mcntioiuMl as an “ old custom,” 
hut lCuro{)can scholars have slujwn that the text of the still 
earlier 7\'/g \ 'cda had lieeii corrupted, probably wdlfully, by the 
Hindu priest lio(id, and that tbcTe was no injunction llial the rite 
should he ol)served. The directions of the Rig Veda seem to 
have involved a merely syinl)oli(: suttee : the widow taking her 
place on the fuiHTal pile, hut being re('alle(l to “ this world of 
life ” at the last moment l^y her hrother-in-huv or adopted child. 
The j)ra(.tice was sporadically ol)Scrvcd in India when the Mace- 
donians r<‘ached India late in the 4th century B.(\ (Diod. Sic. xix. 
3d 34); hut the earlier Indian laNV books do not enjoin it, 
and Alarm simply commands the widow to lead a life of chastity 
and as('etieism. About the 6th century A.D. a recrudescence 
of the rite took p]a('e, and with the help of corrupted Vcdic 
texts it soon grew' to have a full religious sanction. But even so 
it was not general throughout hidia. It was rare in th(i Punjab; 
and in Malabar, the most primitive part of southern India, 
it was forbidden. In its medieval form it was essentially a 
Brahminic rite, and it was where Brahminism W'as strongest, in 
Bengal and along the Ganges valley and in Oudh and Rajputana, 
that it W'as moit usual. 

The manner of the saerifiee differed according to the district. 
In scjuth India the widow' jumped or was forced into the fire-pit; 
in Western India she was placed in a grass hut, supporting the 
J-'orpse’s head with her right hand wluki her left held the torch; 
in the Ganges valley she laydown upon the already lighted pile; 


while in Nepal she was placed beside the corpse, and when the 
pile was lighted the tw'o bodies were held in place by long poles 
pressed down by relatives. The earliest attempt to stop suttee 
was made by Akbar (1542-1605), who forbade compulsion, 
voluntary suttees alone being permitted. Towards the end of 
the 18th century the British authorities, on the initiative of 
Sir C. Malet and Jonathan Duncan in Bombay, took up the 
question, but nothing definite was ventured on till 1829 when 
Lord William Bentinck, Tlespite fierce opposition, carried in 
('ouneil on the 4th of December a n^giilation w’hirh dec'lared 
that all who abetted suttee were “ guilty of cul]Kible homicide.” 
Though thus illegal, widow-burning continued into modem days 
ill isolated parts of India. In 1905 those wLo assisted at a suttee 
in Behar W'ere sentenced to penal servitude. 

Widow sacrifice* is nol; peculiar to Iiulia, and Iw B. Tylor in liis 
Primitive Culture (ch. it) has ('.ollccli'd iwidcnct; to support a theory 
that the rite (^xisted among all prirnitivti Aryan nations. He thinks 
that in enjoining it the medit^val pri<^sthood of India were making 
no innovation, hnt wi re* simply reviving an Aryan custom of a bar- 
baric, ptii'iod long aiiUulating thci Vedas. S(;e also Jakob Grimm, 
Verfnrnnen der Lcichen, 

SUTTNER, BERTHA, Baronks.s von (1843- ), Austrian 

writer, was born at Prague on the 9th of July 1843, the daughter 
of Count Eranz Kinsky, Austrian field marshal, who died shortly 
after her birth. On her mother’s side she was descended from 
the family of the German poet, Theodor Kdrner. After rec c-iv- 
ing a careful edm'ation she travelled abroad and resided for a 
long period in Paris and in Italy, in 1876 she marri(‘d the 
novelist, EnnhcTr Arthur Giindaecar von Suttrier (1850-1902), 
and fc.)r the next nine years lived with him at d’ifiis in the 
Caucasus. Alter 1885 she residc'd at vSehloss Harmansdorf, 
near Eggenliurg, in Lowht Austria, 'fhe Baroness von Suttner, 
a fertile writer, has produced numerous talcs, books cm social 
sc.icmxj and romances, among whic h the best known are hwen- 
I iarium einer Seele (1882), Die Wafjen ttieder (1889), Hatma 
(1894), La Traviata\{\>^i)’ 6 ), Sdiach der Qual (1898), Martha^ s 
I Kinder (1903), a continuation of Die Wafjen niedcr. She was at 
one lime secTctary to Alfred Nobel, a.nd as a ehampion of the 
‘‘ brotherhood of nations,” had muc h influenc e on him and 
others; and in this connexion has published Krieg und 
Friedcn (1896), Das Maschinen-Zeiialtcr^ Zukunfts-Varle$ungen 
iiher twsere Zeit (t8i;()) and Die Ilaagcr Friedenshonferenz 
(i()oo). In 1905 she* W'lis award<‘d a Nobel prize of £5000 for 
her encI(!avours in the* t^ausc^ of peace. 

Hrr Mrmoiren, full of intert'sting aufohiograpliical matter, wcio 
piihlish(‘(l at Stuttgart in if)o8. 

SUTTON, SIR RICHARD (d r. 1524), Hu* founder, with 
William Smyth, bisliop of Lineoln, of Brasenose Colh'gc, 
Oxford, and the first lay founder of ajiy ('ollege, is said to 
have (‘ome of a good north-c'onntry family, tlie Siitlons 
of that ilk, near 'Mac'cles field, Cheshire. Little is known of his 
life, but he was a barrister, and in 1497 a member of the privy 
c'ounc'il. In i5r3 he l)(*c'am(^ stc*ward of llu* monastery of Sion, 
a houses of Hrigitline nuns at I slew'orth. ilow' Smyth and Sutton 
came to plan a college is not known, but in 1508 wc; find Edmund 
(VosU)n,orCrofton,be(iueathing£6, 13s. 4d. towards the building 
of “ a college of Bras}'nnose ” if the projects of ” the bishop of 
Lincoln and master Sotton ” were carried into effect within a 
stipulated j)eriod. In the same year Sutton obtain(*d a ninety- 
two year lease of Brasenose Hall and Little University Hall for 
£3 per annum, and from that time until the end of his life was 
occ upied in purcLasing estate’s with which he might (*ndow the 
new college. He is thought to have contributed to the funds 
of (orpus ('hristi College, Oxford, as well. He was knighted 
some years before his death, which oc curred about 1524. 

SUTTON, THOMAS (r. 1532 1611), founder of ('hartcrhoiise 
school and hospital, was theson of an offic ial of thecity of Linc:olri, 
and was educ ated at Eton College and probably at Cambridge*. 
Ho then spent some time travelling in Europe and appears to 
have acted as sec retar)' to two or three English noblemen. He 
eeaine a soldier, and in 1569 was with the troops engaged in 
suppressing the rising in the north of England; in 1570 he was 
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made master and surveyor of the ordnance in the northern parts 
of the realm and in this capacity he took part in the siege of 
Edinburgh Castle by the English in May 1573* Sutton obtained 
great wealth by the ownership of coal mines in Durham and also 
by his marriage in 1582 with Elizabeth (d. 1602), widow of John 
Dudley of Stoke Newington. His wish to devote some of his 
money to charitable purposes led him in 1611 to pur('hasc for 
£\^,ooo the Charterhouse {q.v.) from Thomas Howard, carl of 
Suffolk. On this spot Sutton erect<#d the hospital and school 
which he had originally intended to build at Hallingbury in 
Essex. Sutton died at Hackney on the 12th of December 1611 
and was buried in the chapel in the Charterhouse. His wealth 
was left for charitable uses, but in 1613 James 1 . ordered his 
executors to make an allowam:e to his natural son, Roger 
Sutton. 

SUTTON, an urban district in the Epsom parliamentary 
division of Surrey, England, 11 m. S. of London by the London 
Brighton & South Coast railway. Pop. (1891), 13,977; (1901), 
17,223. It is pleasantly situated at the edge of the Downs, 
and is in favour as an outer residential district of London. The 
manor, according to Tkjmesday, belonged to the abbey of 
Chertsey at the Con(}uest and continued so until the dissolution 
of the monasteries by ITeniy’ VI 11 . 

SUTTON COLDFIELD, a municipal borough in the Tamworth 
parliamentary division of Warwickshire, England, 7 m. N.E. 
from Birmingham on branches of the London & North-Western 
and Midland railways. Pop. (r90i), 14,264. The town, which 
lies high in a hilly situation, is the centre of a residential district 
for persons having their business offices in Birmingham, Wal- 
sall and other towns. The church of the Holy Trinity, Early 
English and Late Peq)endicular, enlarged in 1879, contains 
a fine Norman font and the tomb of Bishop Vesey. On the 
pi('turesc|ue park near the town, 2400 acres in extent, the 
inhabitants have the right of grazing horses and cattle at a small 
fee. This, with the Crystal Palace gardens, forms a recreation 
ground for the people of Birmingham. In the vicinity are New 
Hall, an interesting mansion of the 13th century, with a hall 
of the j6th, used as a boys’ school; and Peddimore Hall, a 
moated mansion of the ancient family of Arden, of which 
there are slight remains. The town is governed by a mayor, 
6 aldermen and 18 councillors. Area, 12,828 acres. 

Sutton Coldfield {Svione^ Sutton in Colejeud, Sutton Colfild, 
Kings Sutton) is mentioned in the Domesday Survey as a 
possession of the ('oncjueror and as having been held before that 
time by Edwin, earl of Mercia. Henry I. exchanged it with 
Roger (hr Newburgh, earl of Wanvick, whose descendant, 
William de Beauchamp, in the reign of Edwiird L, claimcrd, by 
prescription a court lect with assize of liread and ale and other 
liberties here, which were allowed him, as it was found that his 
ancestors had held the same. By the time of Henry VIII. 
the town had fallen “ into much ruin,” according to Lcland, 
and would never have reached its present position but for the 
interest of John Vcse.y, bishop of Exeter, a native of the plac e, 
who procured for it a charter- of incorporation in 1529 underr the 
title of the “ Warden and Society of the Royal Town of Suttejn 
Coldfield.” The charter also appointed a warden and twenty- 
t\vo fellows to be the common hall, and granted the town and 
park to the corporation at a yearly rent of £58. Another 
charter, dated 1664, appointed two c«apital burgesses to be 
justices of the peace with the warden. In 1855 Sutton was 
divided intjv six wards, with an alderman and three councillors 
fr>r each. Markets granted in 1300, 1353 and 1529 have been 
discontinued. Imirs were granted in 1300, 1353 and t 52(^, to 
be held at the feasts (jf Trinity, Michaelmas ami St Simon and 
St Jude, and are now held on Trinity Monday, the 14th of March, 
the T9th of September and the 8th of New^mber. Vesey set 
up here a cloth trade which, however, soon became neglected. 

SUTTON-IN-ASHFIELD, an urban district in the Mansfield 
parliamenBiry division of Nottinghamshire, England, lying in 
a picturesque district on the bordcY of Sherwood Forest, on 
branch lines of the Midland and Great Northern railways, 15 m. 
N. by W. of Nottingham. Pop. (1891), 10,562; (1901), 14,862. 


SUVAROV 

The church of St Mary Magdalene of the 12th and i4lh cen- 
turies was restored in 1868. 'riiere are collieries and limeworks 
in the vicinity. Cotton hosiery and thread arc the principal 
manufactures. 

SUVArOV. Alexander Vasilievich, Count Suvarov 
Rimniksky, Prince Italysky (1729-1800), Russian field 
marshal, w'as born at Moscow on the 24th of November 1729, 
the descendant of a Swede named Suvor who emigrated to 
Russia in 1622. He entered the army as a boy, served 
against the Swedes in Finland and against the Prussians 
during the Seven Years’ War. After repeatedly distinguishing 
himself in battle he was made a colonel in 1762. He next 
served in Poland, dispersed the Polish forc'cs under Pulawski, 
stormed Cracow (1768), and was made a major-general. In his 
first campaigns against the Turks in 1773-74, and particularly 
in the battle of Kosludscki in the latter year, he laid tlH^ 
foundations of his reputation. In 1775 he suppressed the rebel- 
lion of Pugachev, who was decapitated at Mos('ow. From 
1777 -1783 lie served in the Crimea and the Caucasus, becoming 
a lieutenant-general in 1780, and general of infantry in 1783, 
on the conclusion of his work there. From 1787 to 1791 he 
was again fighting the Turks and won many victories; he was 
W’ouiKled at Kinbum (1787), took part in the siege of Ochakov, 
and in 1788 won two great victories at Foesani and on the Rimnik. 
For the latter victory, in whi('h an Austrian corps under Prime 
Josias of Saxe-Goburg participated, Catherine IT. made him a 
count with the name Rimniksky in addition to his own name, 
and the emperor Joseph II. created him a count of the Holy 
Roman Empire. On thci 22nd of December 1790 Suvarov 
stormed Ismail in Bessarabia, imd the sack and the massacre 
that followed the capture ecpials in horror such (‘.vents as the 

Spanish Iniry ” and the fall of Magdeburg. He was next 
placed at the head of the army which subdutd tlie Poles, and 
rep(*ated the triumph, and some of the cruelties, of Ismail 
at Warsaw. He was now made a field marshal, ami was retained 
in Poland till 1795, when he returned to St Petersburg. But 
his sovereign and friend Catherine died in 1796, and her suc- 
cessor Paul dismissed the veteran in disgrace. Suvarov then 
lived for some years in retirement on his estate of Konchauskoy, 
near Moscow. He ('riticlzcd the new militaiy^ tactics and dress 
introduced by the emperor, and some of his caustic verso 
reached the ears of Paul. His conduct was therefore watched 
and his correspondence with his wife, who had remained at 
Moscow — for his marriage relations had not been happy — was 
tampered with. On Sundays he tolled the bell for church and 
sang among the rustics in the village c hoir. On W(*c‘k days he 
'workc'd among them in a smoc'k froc k. But in February 1790 
he wa.s summoned by the tsar to take the field again, this time 
against the French Revolutionary armies in Italy. 

The campaign (sec French Revolutionary Wars) opened 
with a series of victories (Cassano, Trc'bbia, Novi) which reduced 
the French government to desperate straits and drove every 
French soldier from Italy, save for the handful under Moreau, 
which maintained a foothold in the Maritime Alps and around 
Gencxi. Suvarov himself was made a prince. But the later 
events of the eventful y(*ar W'cnt uniformly against the allies. 
Suvarov’s lieutenant Korsakov was defeated by Massena at 
Ziiric'h, and the old field marshal, sci‘king to make his way over 
the Swiss passes to the Upper Rhine, liad to retreat to the 
Vorarlberg, where the army, much shattered and almost destitute 
of hors(!s and artillery, wc'iit into winter (juarters. luirly in 1800 
Suvarov returned to St Pctt'.rsb^rg in (lisgrace. Paul refused 
to give him iin audicmc'e, and, worn out and ill, he died a few 
days afterwards on the iSth of May 1800 at St Petersburg. 
Lord Whitworth, the English ambassador, was the only jw'rson 
of distinction present at the funeral. Suvarov lies buried in the 
church of the Annunciation in the Alexandro-Nevskii monast(’ry, 
the simple inscription on his grave being, according to his own 
direction, Here lies Suvarov.” But within a year of his death 
the tsar Alexander I. erected a statue to his memory in the 
Field of Mars, St Petersburg. 

His son Arkadi (1783-1811) was a general officer in the 
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Russian army during the Napoleonic and Turkish wars of the 
early igth tx*ntury, and was drowned in the river Kimnik in 
I'sii. llis grandson Alexander Arkadievieh (1804-1882) 
was also a Russian general. 

the Russians the memory of Suviirov is cherished to tliis 
day A great captain, viewed from the standpoint of any ago of 
military history, he is specially the great captain of tJie Russian 
nation, for the character of his leadershi ]3 responded to the character 
of the’ Russian soldier. In an age when war had become an act of 
diplomacy he restored its true significance as an act of force. He was 
reckless of human life, bent only on the achi(^vemtMit of the object 
in liaiul, and he spared his own soldiers as little as he showed mercy 
to the population of a fallen city. He was a man of great simplicity 
of manners, and while on a cainj)aign lived as a private soldier, 
slee])ing on straw and contenting himself with the humblcist fare. 
But he had himself passed through all the grailations of military 
service; moreover, his education had been of the rudest kind. His 
gibes procured him many enemies. lie had all the contempt of a 
man m ability and action for ignorant favourites and ornamental 
carpet-knights. Bnt his drolleries served, sometimes to hide;, more 
«>ften to (ixpross, a soldierly genius, the effect of which the Russian 
army has not outgrown. If the tactics of the Russians in the war 
i)f TOo.1-05 reflected too literally some of the maxims of Suvdrov's 
Turkish wars, tlic spirit of self-sacrifice, resolution and indillorence 
ti> losses tluTO shown was a pnxious legacy from those wars. Drago- 
mirov (f/.r.) avowed tliat his teaching was based on SiivArov's 
j>iaclice, which he held to be representative of the fundamental 
trullis of war and of the military qualities of the Russian nation. 

See Anthiiig, Vet such einer Kriegs^cschichte des Crajen Suworow 
((iotlia, 17^0-1799); F. von Smitt, Suworow s Lehen und Ilcerzuge 
(Vilua, I1S33 18.V1) and Suworow und Polens Unter^an^ (Leipzig, 
1838); Von R(;ding-ihberegg, Dcr Zug Suworows durch die Schiveiz 
(Ziirich, 1896); Lieut. -Colonel Spalding, Suvorof (London, 1890); 
Cr. von Fuchs, Smt'orows Korrespondenz^ 7799 
SouvoYov en Jtalie, by Ciacliot, Massena’s biographer (Paris, 1903); 
and th(5 standard Russian biographies of Polevoi (1853 • Cer. 
trails., Milan, 1853), Rybkin (Moscow, 1874) and Vasiliev 
(\’ilua, 1890). 

SUWALKI, u govcrnniont of Russian Poland, of which it 
occupies the N.E. corner, extending to the N. between East 
I^nisiiia and the Russian governments of Vilria and Grodno, with 
the government of Kovno on tlic N. Its area is 4846 sq. m. It 
includes the east of the low Baltic .swelling (800 to 1000 ft. above 
th(‘ sea) and is studded with lakes. Its northern slop<^s descend 
tot he valley of the Niomcn, while in the south it falls away gently 
to the marshy tract of the Biebrz. The rivers flow there in 
deep -cut gorges and liollows, diversifying the surface. The 
Xiemen forms its eastern and northern Ixiundary and hits many 
allluents from both .slopes of the swelling. The Augustowo canal 
connects the navigalihi J lanczii, a tributary of the Nicmcn, with a 
triluilarv of the Biebrz, which belongs to the basin of the Vistula, 
iind an active tralhc is carried on by this canal. Forests cover 
id)out on(‘-f()iirth of the area. Tertiary and cretaceous strata 
ociuipy liirgii areas, and the entire surface is covered with Po.st- 
'I’ertiary deposits. The bottom moraine of the great kx-sheet 
of north Germany, containing scratched boulders and furrowed 
by dcpn'ssions having a direction N.N.E. and S.S.W., ex- 
tended over immense tracts of the ridge of the lake-districts 
and its slopes, while limited spaces are covered with well- 
washed glacial sands and gravel. On the northern slopes of the 
coast-ridge, the boulder-(’lay being covered with lacustrine 
deposits, there are in many places areas of fertile soil; and in 
tJie southern parts of the province the boulder-day is stony, 
and sometimes covered with gravel. Still, nearly nine-tenths 
of the surface are suitable for cultivation. 

The population in 1906 was estimated at 633,900. ITie 
majority (52*2 %) are Lithuanians, mostly in the north; there 
arc 21 ’5% Poles (and Mazurs), chiefly in the towns; 167 % 
Jews, 5‘3 % Germans, and 4*2 % Russians. The chief towns of 
the seven districts into which the government is divided are 
Suwalki, Augustowo, Kalwarya, Mariampol, Sciny, Wilkowiszki 
(or Volkovyshki) and Wladislawow. The principal crops are rye, 
w heat, oats, barley and potatoes, which are largely exported to 
Prussia for u.se in the distilleries. Bee-keeping is widely spread, 
and about 40,000 lb of honey are obtained every year. The 
weaving of linen, woollen cloth and fishing-nets is extensively 
carried on in the villages as a domestic industry, and in small 
factories. A large number of the inhabitants are compelled to 
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seek work in winter in other parts of the empire. The felling of 
timber, which is floated down the Nicmcn, gives occupaliim 
to many. 

SUWALKI, a town of Russian Poland, capital of the govern- 
ment of the same name, situated at the soun:e of the Haneza, a 
tributary of the Niemen, 65 m. by rail N.W. of Grodno. Pop. 
27,165. In the 15th century it was a small village amid forests, 
peopled by Lithuanians. Its trade is chiefly in timber, grain, 
woollen cloth and other m^ufactured goods. 

SUYOtI [Abu -1 Fadhl ‘Ahd ur-Rahman ifm Al)T Bakr Jalal 
ud-DTn u.s-SuyutT] (1445-1505), Arabian encyclopaedic wTiter, 
was the son of a Turkish slave woman. His father, who was 
of Persian descent, had been cadi in Suyut (Upper P-gypt) and 
professor in Cairo, but died before his son was six years old. The 
boy’s training was taken in hand by a Sufi friend of the father. 
He was precocious and is said to have knowm the Koran by heart 
before he was eight years old. In 1462 he was already a teacher ; 
in 1464 he made the pilgrimage to Mecca; in 1472 he became a 
profes.sor, and in i486 was promoted to a chair in the mosque of 
Bihars. Here,however, he provoked a revolt among the students 
and in 1501 was discharged for maladministration of tnist funds. 
Two years later he wiis offered the .same post again, but declined, 
and worked in seclusion at Rauda, an island of the Nile, and 
there died in 1505. He was one of the most prolific writers of 
the East, though many of his works are only pamphlets and 
some are mere abridgments of the work of others. 

Wo know of 561 separate titles of his works, and over 316 exist 
in manuscript. A list of these is given in C. Brockrlmann's Gesch, 
der Arabischen Littcratur, ii. 1.14-158 (Berlin, 1902). They deal 
with almost every branch of Moslem science and lit(?rature. Among 
the best know'n are the Ih/dn fi 'Vitim ul-Qurdn (on the ex(‘getio 
sciences of thci Koran), published with an analysis by A. Spr<*nger 
(Calcutta, 1852-1854, and often in Cairo); the commentary on me 
Konui, known as the I'afstr ul-Jalalain, begun by Jaiai ud-Din 
iil-Mahalli (1389-1459) ami iinished by Suyuti, published often in 
the East ; and the liistory oi the caliplis, published at Calcutta 
(1858) and elsewhere. (( 1 . W. 'J'.) 

SUZERAINTY. Suzerain,” a term of feudal law, is now used 
to de.scril)e persons or states in positions of superiority to others. 
Its etymology, according to Professor W. W. Skeat 
{Etymological Dictionary^ is as follow's : ” A coined ^ t on. 
word; made from P'rench suSy I^^itin stmim or sursuniy above, in 
the same way as sovereign is made from Latin super] it corre- 
sponds to a Low Latin type suscranus.'' Another form of the 
word is souseran (F. Goclefroy, De VAncienne tongue jran(aise). 
Suzerain lias been defined as “ Qui possede un fief dont d’autres 
fiefs reUWent” {Littre and Dictionnaire de Vacademie fran(aise). 
C. Loyscau, in his Traile des seijgnvtiries (3rd ed., j6io, p. 14), 
explains that there are two kinds of public seigneur ies, that 
is, sovereign seigneurs, possessing summum imperiuMj and 
suzerains, ‘‘ Les suzcraincs sonl ctilcs (jui ont puissance 

superieure mais non supreme.” Elsewhere he says that 

suzerainty is a’ form of public seigneuries which has been 
“ usurp6e par les particuliers pour laqucllc exprimer il nous a 
fallu forger un mot expr6s, et Tapp Her suzerainet6, mot qui 
e.st aussi Strange comm ctdie esp^cc de seigneuries est 

absurdo ” (p. Loyscau adds, “Seigneuric .suzerainc est 

dignity d’un fic ayant justice ” (p. 38). Bousquet {Nouveau 
dictionnaire de droit) defines suzerain as “ sup6rieur, celui dont 
un fief relevait”; Rogulau (Glossairc du droit frartfois), sup6- 
rieur cn cjuelque charge ou dignitc autre que Ic roy.” The name 
docs not occur in the Consuetudines feudorum, or in Hotoman’s 
De verbis feudalibus commentarius . It was rare in feudal times 
in England. But it was used in France to describe a feudal 
lord, the supreme suzerain being the king. Merlin, under 
suzerainete, shows that the word was not used by all feudal 
writers in the same sense. (See also Chas. Butler’s note to Coke 
on Lilt, 191 a.) 

In modem times the term has come to be used as descriptive 
of relations, ill-defined and vague, which exist between powerful 
and dependent states ; its very indefinitene.ss being its Modem 
recommendation. According to feudal law the vassal Uaage. 
owed certain duties to the lord ; he promised fidelity and service ; 
and the lord was bound to perform reciprocal duties, not very 
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dearly defined, to the va.ssal— Doniiffus vassallo conjiix et amicus 
dicitur. The relation between a lord and his vassals, iin|)lied in 
the oath of fealty, has been extended to states of un(*(]iial power ; 
it has been found convenient to designate certain states as vassal 
states, and their superiors as suzerains. Originally and properly 
applicable to a status recogniized b>' feudalism, the term vassal 
state has been used to describe the subordinate position of certain 
states once parts of the Ottoman ICmpirc, and still loosely con- 
nected therewith. Such are Hgypt cind Bulgaria. Rumania, 
Servia and Montenegro, once vassal states, may now be regarded 
as independent. The relations of these states to the Ottoman 
Porte arc very varied. Eg)'pt hius been variously described as a 
vassal state or as a protectorate. But all of those pay tribute, 
to the sultan, or in some way acknowledge his supremacy 
(Emanuel rilmann, J olkercecht, r6); M. dc Martens { 7 'raite ile 
droit interuatinnaU i. n.) tlms defines the term : “ La 
suzerainete est la souveraini'te lirnitee exercec par lo pouvoir 
supreme d’un etat sur un gouvernement mi-souverain.” a 
definition applicable to protectorates, with which it is often 
confounded. Thus Momrnsi n {History of Rome) indiscriminately 
desia ibes the supremacy of Rome over Armenia as “suzerainty ” 
or “ protectorate.” To illustrate the vague use of the word in 
modern diplomacy maybe quoted the <lescrif)tion of suzerainty 
given by Lord Kimberley, which Mr Chamberlain in the 
correspondence as vo South Afri(^a mentioned with approval : 
“ Superiority over a state possessing independent rights of 
government subject to reservations with reference to certain 
specified matt(*rs ” (iSqq [f. 9057], p. ::8). 

M. Gairal (^Le Protect or at international) distinguishessuzerainty 
from protectorate in these respects : {a) suzerainty proceeds 
ProtectO' from a concession on the part of the suzerain 
rate and (p. 112); (h) the vassal state is bound to perform 
Suzerainty, specific scrvicesj and (c) the vassal state has larger 
powers of action than those belonging to a protected state; 
(d) there is reciprocity of obligation. According to M. JL 
r)espagnet the term suzerain is apfilicable to a case in which a 
state concedes a fief, in virtue of its sovereignty (ICssai sur le 
protector at international, p. 46), reserving to itself cerUiin rights 
as the author of this concession. 

Another writer draws these distinctions ; {a) a state connected 
by protectorship with another previously enjoyed autonomy; the 
vassal state did not; {h) the proti^cted state reUiins its nationality 
and its internal administration; the vassal states ai'quires a dis- 
tinct nationality ; (c) the establishment of a protectorate modifies 
few of the institutions ()f the protectorate state except as to 
foreign relations; the establishment of a suzerainty changes the 
institutions of the vassal state; {d) the protected state exercises 
its internal sovereignty d pen pres pleinement; the vassal state 
nmiains subordinate in several respects; (e) w'hile the protected 
state has the right to be assisted in case of war l)y the protecting 
state, but is not bound to defend the latter, the vassal state is 
bound to aid its suzerain ('fc ho macoff, Dela Souverainete^]). ^3), 
See also Hathenburger, De la Nature juridiijiie du protector at, 

W. E. Hall thus defines vassal states : “ States under the 
suzerainty of others arc portions of the laltttr which during a 
process of gradual disruption or by the grac.t? of the sovereign 
have acquired certain of the powers of an indeptmdent com- 
munity, such as that of making commercial conventions, or of 
conferring their exeejuatur on foreign consuls. Their position 
differs from that of the foregoing varieties of states (protectorates, 
&c.), in that U presumption exists against the posstession by 
them of any given international capacity {International Law, 
4lh cd., p. 31). 

Another suggested distinction is this : Suzerainty is title with- 
out corresponding power; protectorate is power without cor- 
responding title (Professor Freund, Political Science Quarterly, 
1899, p. 28). .... 

On the whole, usage seems to favour this distinction ; while a 
protectorate flows from, or is a reduction of, the sovereignty 
of the protected state, suzerainty is conceived as derived from, 
and a reduction of, the sovereignty of the dominant state. 

As to the power of making treaties, a vassal state cannot, a.s a 


rule, conclude them; .such power does not exist unless it is 
specially given. On the other hand, a protected st.ite, unless 
the contrary is stipulated, retains the power of concluding 
treaties (Rry, p. 294). 

It is .sometimes said that a protect ed state, unlike a vassal state, 
has the right of .sending repre.sentatives to fon'ign states. Hut 
.such distinctions are of doubtful value; the fac ts of eac h case 
must be considered (LUlrnann, § 26). 

There is one pracTical difference between the two relations : 
while the protecting and protected states tend to draw nearer, 
the rev'erse is true of the suzerain and vas.sal states ; a protectorate 
is generally the preliminary to incorporation, suzerainty to 
separation. Sometimes it is said that the territory of the vassal 
state forms part of the territory of the suzerain; a proposition 
which is true for some purpose's, but not for all. 

All definitions of suzerainty are of little use. Each instru- 
ment in which the word is used must he studied in order to ascer- 
tain its significancT. Even in feudal times .suzerainty might 
be merely nominal, an instance in point being the suzerainty or 
over-lordship of the papacy over Naples. In some cases it may 
be .said that suzerainty hring.s no practical adv'antages and implies 
no serious obligations. Among the instances in which the term 
is actually used in treaties are these : the General 
'lYeaty, Peace of Paris, J856 (arts. 21 and 22), n'cog- ^sulernint^ 
nized the suzerainty of Turkey over the Danubian 
principalities Moldavia and Wallachia, modifying the “^.sove- 
reignty” of Turkey recognized ])y the Treaty of Adrianople. 
“ Ix*s principautc\s de Valac hio el de Moldavia continiicront 
jouir, .sous la suzerainete de la Porte et sous la garaiitie des 
Puissances contractantes, dcs privileges ct des immunites donl 
elles .sont en possc.ssion.” The convention of the? 19th of August 
1858 (Hertslet x. 1052) organized the' then principalities “ under 
the suzerainty of the sultan ” (art. i). '.fhe internal govcTu- 
ment was to be exercised by a hospodar, who rt'ceived his 
inv'Cistiture from the sultan, the sign of xassalship, it has been 
.said ('I'chomacoff, p. 45). 'i’he autonomy of these vassal state's 
has been fully recognized by tlu' Treaty of Berlin of J878 (art. j). 
In the Interpretation Act, 1889, s. 18(5), “ suzerainty ” is used 
to describe the authority of the sovi'H'ign ox er nati^'e princes. 

The word suzerain is used in tint Pretoria convention of the 3rd 
of August j 881 between the British gowrnmiint and the late South 
African Repu])lie. The convention (by its piearnble) granted 
lo the inhabitants complete self-government, “ subject to the 
suzerainty of her Majesty,” and this suzerainty was reaflirmed 
in the articles. Even when the convention was being negotiated 
doubts arose as to its meaning, and legal authorities were 
divided as lo its effect (see .speech of Lord (airtis, Hansard, 269, 

р. 261; ].ord Sclborne, 260, p. 309 ; answc'r of attorncw-general 
260, 1534). It was doubtful whethcT tc'rritory could be ceded by 
the; Crown of its own authorit)'; and if the power existed the 

с. :ession could, it was said, bc^ made only by virtue c.>f clear words. 
From the articles substituted in the London convention of the 
27th of February 18S4 for tlu^se of t88t, the word “ suzerainty ” 
was omitted. Fresh doubts arose as to the effect of this omission ; 
and a c:orrespondence on the subject took place betwc'cn the 
British government and the government of the republic before 
the outbreak of hostilities in South Afric'u, the furmc'r main- 
taining that the preamble of 188 r, by which alone any self- 
government was granted, was still in forc'c, and therefore that the 
suzerainty —whatever it involved rcimained; the Transvtial 
government, on the other hand, c'ontending that the suzerainty 
had been abolishc'd by the substitution of the 1884 convention for 
that of 1881. Writers on intemational law differ greatly as to the 
exac'.t position of the. South African Republic, under the later con- 
vention. Some considered it an independent sovereign .state. 
Mr Taylor {A Treatise of International Public T.aw, p. 174) treats 
the Transvajxl after the convention of 1884 as a “ ncutnalized state 
only part sovereign.” Other writers describe the relation as that 
of a protectorate (see Professor J. Westlake' , Revue de droit inier^ 
national, i8()6, p. 268 .seq.; International Law, pt. i, p. 27). 
Profe.ssc)r de Louter defines it as “ unc servitude du clroit des 
gens (servitus juris gentium), ct qui differe de la servitude du 
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droit Drive en ce qidelle ne constitue pas un droit reel (jus in 
re alicna) ninis un droit entre deux personnes de droit inter- 
national (siibjcrta juris gentium) {Revue de droit international, 
iSqg, p- Liszt {Das Vdlkerrecht^ p. 331) treats 

the South African Republic as an example of a half sovereign 
statfe. M. Gairal describes it as a vassal state. Probably the 
soundest opinion is that the British Crown reserved no other 
rights than those expressly stated in the convention of 1884. 

See Stid)bs, “ Suzerainty, or the Ripjhts and Duties of Suzerain 
and Vassal States" (1882), Revue de droit international (1896). pp. 39, 
278; Westlake. " L'An^^leterre et la r^publi(|ue sud-africainc," 
]{evue de droit international (1890), p. 2()8; Hornhak, Einseitige 
.1 fihangigfieitsverhiiltnisse unter den modernen Staaten (1890) ; Ullmann, 
VOlkerrecht (1908), p. 25; Tclioniacotf, De la SnuvrrainetS (iQoi); 
]{'\\[nek, Die Lehre von ften Staatenverbindungen (1882); Correspon- 
dence Relating to South African Republic (1899) [C. 95 <» 7 J; Eaw 
MagaAne (1900). p. 413; Law Quarterly Review (1890), p. 122; 
Journal of Comparative Legislation, new scries, vol. i. ]). 432; 
Mori^nhac, Droit public international (1905), p. 204. (J. M.) 

SVANE [or Svaning], HANS (j 606 -1668), Danish sUitcsman 
and ecclesiastic, was born on the 27th of March t6o6, at ITorsens, 
where his father, Hans Riber, was burgomaster. His mother 
Anne was a daughter of the historian Hans Svaning, whose name, 
siibsecjiiently altered to vSvane, he adopted. At Copenhagen 
Svanc devoted himself to the study of Oriental languages, and 
between 1628 and 1635 completed his education abroad, at 
Franeker in Friesland, Wittenberg, Oxford and Paris. After 
seven years’ residence abroad Svane returned to occupy the 
( hair of Oriental languages at tlie univeisity of Copenhagen. In 
1646, linding promotion slow, he turned to theology and was 
“(Tt'ated ” Doctor of Theology by his old patron Jesper l^roch- 
inand, now bishop of Sjaelland, whom he succeeded in the 
metropolitan see of Denmark (Jan. 26, 1655). As a theologian 
he belonged to the severely orthodox Jaitheran school. Ilis 
scholarship, despite the erudition of his commentary to the 
prophet Daniel in two huge folio volumes, is ciuestionablc. 
But ill I.atin and Danish he won distimlion as a speaker, and 
his funeral orations in both languages were admired l)y his 
contemporaries. At the famous Rigsdag of 1660 he (lisj)lHycd 
debating taUml of a high order and played an important political 
r()l(;. It was Svanc who, at the opening of the Rigsdag, propo.sed 
that only members of the council of stale shouhl be entitled to 
ri(‘f.s ami that all other estates should be leased to the highest 
bidder whatever his social station. At a hint from the king he 
laboured to get tlui royal charter aboUsh<‘d and the elective 
imjiiarchy transformed into an hereditary inunarchy. The 
( lerical deputies followed him in a serried band, as the burgesses 
lollowed Nansen, and the bishop’s palace was one of the meeting- 
j)hiccs for the camarilla which was privy to the absolutist designs 
of Frederick HI. Throughout the session Svanci was chairman 
of “ the Conjoined Estates ” in their attacks upon the nobility, 
liis watchword being : Equal rights for all and a free hand for 
the king. It was on his motion (Oet. 8) that the ( oinmons 
agreed “ to offer his majesty the crown as an hereditary' crown,” 
to which proposition the nobility acceded, under severe pressure, 
two days later. When, on the 13th, the three estates assembled 
at till? castle, it was Svane’s speech, as president of the estate 
of the clergy, which gave the solemnity its ultra-royalist character. 
He, too, quasluid the timid attempt of the more liberal-minded 
of the deputies to obtain a promise from the king of some sort of 
a constitution. In fact, excepting the king and (jneen, nobody 
contributed so powerfully to the introduction of absolutism into 
Denmark as the bishop of Copenhagen. He was rai.sed to the 
dignity of archbishop, a title which no other Danish prelate has 
^ince borne, and as president of the academic consistory of the 
university (an office which was invented for and died with him) he 
took precedeiK'c of the rector magnificus. He was also created a 
royal councillor, an as.sessor of the supreme court and a member 
uf the stats kollegiet or council of state. His elevation seems to 
have turned his head. The university suffered the most from his 
extravagant pretensions; and his quarrels with all the professors 
at last caused such u s('andal that the king had to interfere per- 
sonally. A bishop who was at the same time a privy councillor. 
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a minister of state and a judge of the supreme court could 
have but little time for spiritual duties. Yet Svane was not 
altogether neglectful of them. Especially noteworthy is his plan 
for the erection of a consistorial college for managing all the 
temporal affairs of the (duirch, including education and poor 
relief, anticipating to some extent the modern mini.strics of 
education and public worship, which unfortunately was nut 
adopted. Moreover, the privileges which he obtained for the 
clerg)^ did much to increase^ the welfare and independence of the 
Danish Church in difficult times, while his representations to 
the king that Danish theology was not likely to be promoted 
by placing Germans over the heads of native professors bore 
good fruit. Svane died on the 26th of July 1668, in his 62nd 
year. 

S(‘c Dcllcv Crotthard Zwergius, Siellandskc clcrisie (C'opeuhagen, 

(R. N. 15 .) 

SVANETIA, a mountainous district on the .south slopes of the 
Caucasus, immediately underneath the loftiest glaciated peaks 
of the middle of the system. It extends over the upper valleys 
of the Rion, Ingur and Tskhenis-lskhali, and is included in the 
modern government of Kutais. The Svanetians belong to the 
Georgian race. (See (.'alicasia and Caucasu.s.) 

SVENDBORG, a seaport of Denmark, capital of the ami 
((‘oiinty) of its name, on the south shore of the island of Ininen. 
Pop. (if)oi), 11,543. The situation is plca.sant. The narrow 
Svendl)org Sund separates Fiinen from the lesser islands of 
Taasiiige and Turi), of which the former rises to 245 ft. Inland 
from tlie town there is also elevated gronnd, the Ovinclidi. The 
harbour is accessible to vessels drawing 20 ft. 'I’here are tobacco 
and earthenware manufactories, boat-building yards, and dis^ 
tillerics. Butter is the principal export ; and petroleum, coal and 
iron the imports. Neighbouring to the town are the ruined ('astle 
of Orkil, the watering-place Christiansmincic, and the extensive 
orchards of Gammel Hestehave, wlicre wine is produced. 

SVENDSEN, JOHANN SEVERIN (1840 ), Norwegian 

rompos(T, was born in ('hristiania on the 30th of September 1840. 
He learnt the elements of music and violin- playing Irom his father, 
and after serving for some time in the army, and later touring as 
violinist with a troup of instrumentalists, he entered the conserva- 
torium at Leipzig through the aid of the king of Sweden. After 
ajiotluT tour, which extended to the British Isles, Svendsen 
spent a year in Paris, and in 187 j 1872 was leader of the once 
famous Euteryx^ concerts in Ixipzig. Jn 1871 he married un 
American, and from 1872 to 1877 he conducted the Christiania 
Musical Society, while in r877-i879 he lived in Rome, London 
and Paris. In 1883 Svendsen became court kapellmeister at 
Copenhagen. Probably we have to go back to Si hubert to find 
a composer whose Opus i has attained the wide popularity of 
Svendsen ’s A minor string quartet, while his beautiful oc tet, 
Opus 3, added to bis fame. Though Svendsen was at one lime 
intimate with Wagner, the latter docs not seem to have influenced 
his music, which includes two symphonies, a violin concerto, and 
a romance for violin, as well as a number of Norwegian rhapsodies 
for the orchestra. 

SVERDRUP, JOHAN (1816 1892), Norwegian statesman, was 
born at Jarlsberg on the 30th of July 1816. His father, Jakob 
Sverdrup, was a land steward, and the founder of the first 
school of agriculture in Norway. Johan entered the Storthing 
in 1850, sitting first for Laurvik, and then for the district of 
Akershus, and was its president from 1871 to 1884, during the 
whole of the dispute over the prerogative of the Crown. He 
built up a strong y)olitical party, which, ndying for suyqxxl 
chiefly on the Norwegian peasantry, was determined to secure 
strict constitutional government and prac tically to destroy the 
power of the king^ Under his leadership the oyiposition, in 1872, 
secured the passing of a bill for the admission of the ministers 
to the Storthing, which was a step to the establishment of the 
dependence of the cabinet on a majority in that assembly. King 
Charles XV. refused his sanction to this bill, and on its third 
passing in 1880 Oscar II. opposed his veto, at the same time 
claiming his right to the absolute veto. Sverdrup then propo.sed 
the proclamation of the law in defiance of the king’s action. The 
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retirement of Fix^derik Stang removed Sverdrup’s chief political 
opponent from the field. He was aided in his campaign by 
Bjdrnstjerne Bjdrnson, and after a series of political crises he 
became prime minister in June 1884. But when he became prime 
minister he soon found himself at issue with Bjomson on Church 
matters. In.spired ( hiefly by his nephew Johan he secured the 
refusal of a pension to the novelist Kielland because of his anti- 
i lerical views, and he further wished to give the parish councils 
the right to stiike o(T the voting lis^; persons who h«ad broken 
away from Chtin'h discipline. Therefore, although during his 
term of ofhc'c no fewer than eighty-nine measures, many of them 
involving useful reforms, became law, he failed to satisfy the 
c'xtremists among his supporters, and was driven to rely on the 
moderate Liberals, lie was compelled to retire in 1889, and died 
on the 17th of Fcbruar>^ 1892 at Christiania. 

SWABIA, StT.MUA or Sukvia (Ger. Schwaheft), one of the 
stcm^duchies of medieval Germany, taking its name from the 
Suevi, a tribe who inhabited the district in the first century of 
the Christian era. Dwelling in the angle formed by the Rhine 
and the Danube, they were joined by other tribes, and were 
called Alamanni, whilst the district was called Alamannia, 
until about the nth Century, when the form Swabia began to 
pre\ ail. In 496 the Alamanni were defeated by Clovis, king of 
the Franks, brought under Frankish rule, and governed by dukes 
who were dependent on the E'rankish kings. In the 7th century 
the people were converted to Christianity, bishoprics were 
founded at Augsburg and Constance, and in the 8th century 
abbeys at Reichenaii and St Gall. The Alamanni had gradually 
thrown off the Frankish yoke, but in 730 Charles Martel again 
reduced them to dependence, and his son Pippin the Short 
abolished the tribal duke and ruled the duchy by two counts 
palatine, or Kammerhoten. 

The duchy, which was divided into gaus or counties, took about 
this lime the extent which it retained throughout the middle 
ages, and was bounded by the Rhine, the lake of Constance, 
the Lech and Franconia. The Lech, separating Alamannia from 
IJavaria, did not form, cither cnthnologically or geographically, 
a very strong boundary, and there was a good deal of inter- 
(ommunion between the two races. During the later and 
w'eaker years of the Carolingian rule the counts became almost 
independent, and a struggle for supremacy took place between 
them and the bishops of Constance. The chief family in Ala- 
mannia w’as that of the counts of Ractia, who were .sometimes 
called margraves, and one of whom, Burkhard, was called diike 
of the Alayninnia. Burkhard was killed in 911, and two counts 
palatine, Bcrtold and Krchanger, were accused of treason, and 
put to death by order of the German king Conrad 1 . In *917, 
Burkhard, count in Kaetia, took the title of duke, and was 
recognizcfl as such by King Henry L, the Imwler, in 9x9. His 
position was virtually independent, and wLcn he died in 926 he 
was succeeded by Hermann, a I'ranconian noble, who married 
his widow. When Hermann died in 948 Otto the (ireat gave 
the duchy to his own son Ludolf, who had married Hermann’s 
daughter Ida ; but he reduced the ducal privileges and 
appointed counts palatine to watch the royal interests. Ludolf 
revolted, and was deposed, and other dukes followed in quick 
siK'cessioii. Burkhard IL, son of Burkhard L, ruled from 954 to 
973, laidolf’s son, Otto, afterwards duke of Bavaria, to 982, and 
Conrad 1 ., a relative of Duke Hermann L, until 997. Hermann IL, 
possibly a son of Conrad, succeeded, and, dying in 1003, was 
folio vved by* his son Hermann III. During the.se years the 
Swabians were loyal to the kings of the Saxon house, probably 
owing to the influence of the bishops. Hermann III. had no 
children, and thtj succession passed to E>nest, son of his eldest 
sister Gisela and Ernest I., margrave of Austria. Ernest held 
the duchy for his son until his own death in 1015, when Gisela 
undertook the government, and was married a second time, to 
Conrad, duke of Franconia, who was afterwards the German 
king Conrad TI. When Ernest came of age he quarrelled 
with his step-father, who deposed h'im, and, in 1030, gave the 
duchy to Gisela’s second son, Hermann IV. and, on his death 
in 1038, to Henry, his own son by Gisela. In 1045 Henry, 


who had become German king as Henry III., granted Alamannia 
to Otto, grandson of the emperor Otto IL and count palatine 
of the Rhine, and, in 1048, to Otto, count of Schweinfurt. 
Rudolph, count of Rhcinfcldcn, was the next duke, and in 1077 
he was chosen German king in opposition to the emperor 
Henry IV., but found little support in Swabia, which was given 
by Henry to his faithful adherent, Frederick I., count of Hohen- 
staufen. Frederick had to fight for his position with Bertold, 
son of Duke Rudolph, and the duke’s son-in-law, Bertold IL, 
duke of Zahringen, to whom he ceded the Brci.sgau in 1096. 
Frederick II. succeeded his father in 1105, and was followed 
by Frederick III., afterwards the emperor Frederick 1 . The 
earlier Hohenstaufen increased the imperial domain in Swabia, 
where they received steady support, although ecclesiastical 
influences were very strong. In 1152 EYederick T. gave the 
duchy to his kinsman, lYederick, count of Rothenburg and duke 
of Franconia, after whose death in 1167 it was held successively 
by three sons of the emperor, the youngest of whom, Philip, 
was chosen German king in 1198. During his struggle for the 
throne Philip purchased support by large cessions of Swabian 
lands, and the duchy remained in the royal hands during the 
reign of Otto IV., and came to EVederick IT. in 1214. lYoderiek 
granted Swabia to his son Henry, and, after his rebellion in 
1235, to his son Conrad, whose son Conradin, setting out in 1266 
to take possession of Sicily, pledged his Swabian inlicritame 
to Ulrich II. count of Wiirttcmbcrg. The duchy was ripe for 
dis.solution and, after Conradin \s death, in 1268, the chief 
authority in Swabia fell to the counts of Wiintemberg, the mar- 
graves of Baden, the counts palatine of Tubingen, the (founts 
of Hohenzollcrn and others. 

When the emperor Maximilian 1 . divided Germany into circles 
in 1512, one, which was practically coterminous with the duchy, 
was called the Swabian circle. 'I'he area, which was formerly 
Swabia, is now covered by the kingdom of Wiirttemberg, the 
grand-duchy of Hesse and the western part of the kingdom 
of Bavaria. Although the name Swabia is occasionally used 
in a general way to denote the district formerly occupied by the 
duchy, the exact use of the name is now confined to a Bavarian 
province, with its capital at Augsburg. 

See J. I^ichtlen, Schwaben unter den Romern (E'reibiirg, 1825); 
J. C, V. Pfister, Pragmatischc Geschichte von Schwaben (Heilbroiiii, 
lirst part, 1803, continuation to 1496, 1827). 

SWABIAN LEAGUE, an association of German cities, prin- 
cipally in the territory which had formed the old duchy of 
Swabia. The name, though usually given to the great federa- 
tion of 1488, is applicable also to sevciral earlier leagues {e.g. 
those of 1 331, 1376). The Swabian cities had attained great 
prosperity under the protection of the Hohenstaufen emperors, 
hut the extinction of that house in 1268 was followed by dis- 
integration. Cities and nobles alike, now owing allegiance to 
none but the emperor, who was seldom able to defend them, 
were exposed to the aggression of ambitious princes. 

In 1331, twenty-two Swabian cities, inchiding Ulm, Augsburg, 
Reiitlingcn and Heilbronn, formed a league at the instance of 
the emperor Louis the Bavarian, who in return for their support 
prornistid not to mortgage any of them to a vassal. The 
c'cmnt of Wurttemberg was induced to join in 1340. Under 
Charles IV. the lesser Swal)ian nobles bc^gan to combine against 
the cities, and formed the Schlegelerbund (from Schlegely a maul). 
Civil war ensuing in 1367, the emperor, jealous of the growing 
power of the cities, endeavoured to set up a league under his 
own control, for the maintenance of public peace (LandfriedenS' 
bund, 1370). The defeat of the city league by Eberhard II. of 
Wiirttemberg in 1372, the murder of the captain of the league, 
and the breach of his obligations by Charles IV., led to the 
formation of a new league of fourteen Swabian cities led by 
Ulm in 1376. This league triumphed over the count of Wurttem- 
berg at Reutlingen in 1377, and the emperor having removed 
his ban, it assumed a permanent character, set up an arbitration 
court, and was rapidly extended over the Rhineland, Bavaria 
and Franconia. In 1382 an alliance was made at Ehingen with 
the archduke of Austria, and through his mediation with the 
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three chief knightly associations of Swabia. The new king, 
Wenceslaus, hoped at first, like his father Charles, to check the 
federal movement by associating all estates of the realm under 
liis own lead in Landjriedensetnigungen, but such a compact 
made at Heidelberg in 1384, although renewed at Mergentheim 
three years later, was a mere makeshift. The struggle betw'cen 
burghcTS and nobles was precipitated by the inclusion of the 
urban members of the Swiss confederation in the league in 1385 
and the overthrow of Archduke Leopold of Austria by the latter 
at Seinpach in the following year. A (juarrel between the duke 
of Bavaria and the archbishop of Salzburg gave the signal for a 
general w^ar in Swabia, in which the cities, weakened by their 
isolation, mutual jealousies and internal conflicts, were defeated 
by Count Kberhard II. at Dofiingen (Aug. 24, 1388), and 
were severally taken and devastated. Most of them quietly 
ac(juit*sced w^ien Wenceslaus proclaimed a Landlnede at 
Kgcr in i38(; and prohibited all leagues bctw'een cities. The 
professed aims of the cities which had formed this league of 
[376 were the maiTitenance of their imperial status (Reichs- 
nnmiltdhiirhcil), security against sale or mortgage and against 
excessive taxation, the protection of property, trade and traffic, 
anfl I he power to suppress disturbances of the peac'e. There is 
no trace, of co-operation with the Hanseatic towns. 'J'he 
l(‘agLie necessarily opposed the pretensions of the emperors 
and the electoral princes, especially as set forth in the Golden 
Bid!, and in accordance with the growing spirit of civil freedom 
deniatidt'd a share in the government, but that there was any 
wides])read cuns('iv)iis desire for a fundamental change in the 
constitution, for the abolition of aristocratic privilege or for 
ii republic, as lertain historians maintain, is improbable 
(K. Rlupfel, Per schwiibische Bund). 

For nearly a century there was no great cfTort at federation 
among the Swal.)ian cities, attention being diverted to the 
ecclesiastical controversies of the time, but there W'ere partial 
and short-lived associations, e.g. the league of twelve Swabian 
cities in defence of their liberties in 1392, the Marbach league in 
1405 against the GiTinan king, IHipert, and in 14.H the union 
of twenty-two cities (in 1446 thirty-one) headed by Him and 
Nuremberg, for the suppression of highway robbery. This 
/atttT union in 14.49 formed a standing army and waged war on 
a coiift*deration of princes led by Albert Achilles, afterwards 
I'Icctfjr of Brandenburg (q.v.). 

"I’lie growing anarchy in Swabia, where the cities were violently 
ugitiited by the constant infringement of their liberties {e.g. 
the annexation of Regensburg by Bavaria in i486), induced 
Frederick III., who required num and money for the Hungarian 
\V'ar, to coiuMliate the cities by propounding a scheme of pacific'a- 
tion and reform. His cominissioner, Count Hugo of Werdenberg, 
met the Swabian estates at F.sslingen and laid before them a 
plan probably drawn up by Bertold, elector of IMainz, and on the 
14th of February 1488 the Great Swaluan League was con- 
stiluU'd. Tlierc were four constituent partit*s, the archduke 
Sigismiind of Austria, Count Eberhard V. (afterwards duke) 
of ^\'urttemberg, who became the first captain of the league, 
the knightly league of St George, and lastly twenty-two Swabian 
imperial cities. d1ie league received a formal constitution 
with a federal council consisting of three colhiges of nine coun- 
cillors each, a captain and a federal court with judicial and 
executive powers. The armed force which was to police Swabia 
consisted of 12,000 foot and 1200 horse, each party contributing 
one-fourth. The league gained strength by the .speedy accession 
of Augsburg and other Swabian cities, the margraves of Branden- 
biirg-Ansbach, Baireuth and Baden, the four Rhenish electors, 
&c., and in 1490 of Maximilian, king of the Romans, whom the 
league had helped to rescue from the hands of the Netherlandcrs 
10 1488. It did not render him the support he expected in his 
foreign policy, but it performed its primary work of restoring 
and maintaining order with energy and efficiency. In 1492 it 
1‘ompelled Duke Albert of Bavaria to renounce Regensburg; 
in 1519 it expelled the turbulent duke, Ulrich of Wiirttemberg, 
who had seized Rcutlingen, and it sold his duchy to Charles V.; 
and in 1523 it defeated the Franconian knights who had taken 


up arms with Franz von Sickingen. In 1525, Truchscss, the 
league (xiptain, aidc<l by the forces of Trier and the palatinate, 
overthrew the reliel peasants at Konigshofen on the Tauber and 
at Ingolstadt. 

The league, which had been several times renewed, expired 
on the 2nd of February 1534, its dissolution being due to 
internal dissensions regarding the reformation. Futile attempts 
were made to renew it, in 1535 by the Bavarian chancellor, 
Eck, and in 1547 by Charjes V. 

See E. Osaiin, Zur Geschichte des schxviihischen Buttdes (Giessen. 
i8(>i); K. Kliipfcl, " Der schwabischc Bund " (in Hist. Taschenbui h, 
1883-1884), Ih'kunden zur Geschichte des schwubischen liundes 
(Stuttgart, 1846 1853). (A. B. Go.) 

SWADLINCOTE, a town in the southern parliamentary 
division of Derbyshire, England, 15 m. S.S.W. of Derby, and 
4 m. S.E. of Biirton-upon-Trent, on the Midland railway. 
Pop. (1901), urban district of Swadlincote district, 18,014. 
This includes the civil parishes of Swadlincote, Church Gres- 
ley and Stanton and Newhall, whi('h together form a large 
industrial township, mainly devoted to the manufacture of 
earthenware and fireclay goods. There are collieries in the 
neighbourhood. 

SWAFFHAM, a market town in the south-western parlia- 
mentary division of Norfolk, England; ut m. N.N.E. from 
London by the Great J^kisleni railway. Pop. of urban district 
(1901), 3371. The town lies high, in an open, healthy district. 
The cliunh of St Peter and St Paul is Pc'ipendicular, a hand- 
some cruciform struc ture with central tower, and has a line 
carved roof of wood. The town, whic h has a town-hall and 
assembly rooms, possesses iron foundric's and a considerable 
agricultural trade, with cattle fairs. At Castle Actc, 4 m. N., 
arc the picturesque ruins of a C'luniac priory, founded shortly 
after the (.'onquest by William dc Warren. These comprise 
portions of the church, including the fine west front, arcaded, 
with three Norman doors and a Perpendic ular window, with the 
chapter-house, cloisters and c'onvenlual buildings. The majority 
of the remains are Norman or Perpendicular. The castle of the 
same founder has left little but its foundaticais, but it was erected 
within the protection of a remarkable scric*s of earthwork.s, 
which remain in good condition. These are apparently in part 
Roman, in part earlier. The site, on which Roman coins, 
pottery and other remains have been discovered, was on an 
ancient trackway running north and south. It may be noted 
that De WarrcTi founded a similar castle and priory at Lewes 
in Sussex. 'J’he church of St James, Castle Acre, contains good 
Early English and Perpendicular work. 

SWAHILI {Wa-Swahilif i.e. coast people, from the Arabic' 
sdhily coast), a term commonly applied to the inhabitants of 
Zanzibar and of tlie opposite mainland between the parallels 
of 2*^ and 9^^ S., who speak the Ki-Swahili language. The 
Swahili are essentially a mixed people, the result of long crossing 
between the negroes of the c oast and the Arabs, with an ad- 
mixture of slave blood from nearly all the East African tribes. 
Among Swahili are found every shade of colour and ever)' typo 
of physique from the full-blooded negro to the pure Semite. 
Usually they arc a powerfully built, handsome people, inclined 
to .stoutness and with Semitic features. They number about 
a million. They figured largely in the history of African enter- 
prise during the iqt.h century. The energy and intelligenc'c 
derived from their Semitic blood have enabled them to take a 
leading part in the development of trade and the industries, 
as shown in the wide diffusion of their language, which, like 
the Hindustani in India and the Guarani in South America, 
has become the principal medium of intercommunication in a 
large area of Africa south of the equator. During his journey 
from the Indian Ocean to the Atlantic (1873-1874) ComrnandeV 
V. Lovett Cameron found that a knowledge of this language 
enabled him everywhere to dispense with the aid of an inter- 
preter, as it was understood by one or more persons in all the 
tribes along the route. Owing to this circumstance the Swahili 
have been found invaluable assistants in every expedition from 
the eastern seaboard to the interior after they began to be 
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employed Uy J. H. Speke and Richard Jhirton as porters and 
escorts in 1857. 'Fhe language is somewhat archaic Bantu, 
murh mixed with Arabic, while Indian, Persian and even 
English, Portuguese and German words have conlrihutt‘d to the 
vocabulary'. Grammatical treatises on it have betm published, 
and into it portions of the Bible have been translated by Bishop 
Steere.^ The Swahili are Alahommedans, but in disposition 
are genuine negroes. Christian missions among them have met 
with little success. , 

See Joliann Ludwig Krapf, Dictionary of Swahili Langnafia 
(r^)iidon, 1882) j .Bishop Stcere, IJandbooU of the Swahili Lanf^ttage 
(London, 1894); Collection of Swahili Folh-Talrs (iHCx)); A. C. 
Madan, Engliah-Swahili Dictionary ((Jxfoid, 189.1); Delaunay, 
Crummaire Kiswahili (I’aris, 1898). Seti.also ISantu I.anguages. 

SWALLOW (A.S. swaleivc, Iccl. svahiy Du. twaluWy Gcr. 
Schwalbe), the bird which of all others is rccognizc^d as the 
harbinger of summer in the northern hemisphere. The name 
Himndo riistica of Linruums is now employed for the common 
c'himney swallow of Europe, which has been divided into four 
or five races. In summer it ranges all over Europe, and in 
Asia extends to Manc'huria and C'hina; in winter it migratt\s 
south, reaching India, Burma, the Malay Peninsida and the 
whole of Africa. Thci common swallow of North Americ:a, 
usually c-allcd the barn-swallow, is //. erylhrogastm, but in 
summer it also reaches Alaska and Greenland and extends across 
to Lake Baikal. The winter migration extends to Burma for the 
Asiatic swallows and to South Brazil for those of Americ'a. 
In all .some twenty-seven species of Ilirundo are recognized, the 
range of the genus being practically world-wide. Returning, 
usually already paired, to its summer haunts, after its winter 
sc.)journ in southern lands, and gencTally reacdiing England 
Jibout the fir^t week in April, the English swallow at oncci 
repairs to its old cpiarters, nc‘arly always around the abodes of 
men; and, about a month later, the site of the nest is c'hcjsen, 
resort being had in most cases to the very' spot that has 
formerly served the same purpose— the old structure, if still 
remaining, being restorc'd ancl refurnished. So trustful is the 
bird that it c!ommonly establishes itself in any of men’s works that 
will supply the necessary accommodation, and a shed, a barn, 
or any' building with an open roof, a chimney that affords a 
>upport for the nest, or even the room of an inhabited house — 
if chance should give free access thereto to say nothing of 
tixlraordinary positions, may be the place of its choice. Where- 
soever placed, the nest is formed of small lumps of moist eartli, 
which, carried to the si)ot in the bird s bill, are duly arranged 
and modelled, with the aid of short straws or slender sticks, into 
the required shape. This is generally that of a half-saucer, but 
it varies according to the exigencies of the site. 'I'he materials 
dry' (quickly into a hard crust, w'hich is lined with soft feathers, 
and therein are laid from four to six white eggs, blotched and 
speckled with grey' and orange-brown deepeming into black. 
Two broods are usually reared in the season, and the young on 
leaving the nest soon make their way' to some leafless bough, 
whenc e they' try their powers of flight, at first accompanying 
their parents in short excursions on the wing, receiving from 
them the food which they are as yet unable to capture, until able 
to shift for themselves. They collect in flocks, often of many' 
hundreds, and finally leave the country about the end of August 
or early in September, to be followed, after a few weeks, by 
their progenitors. They' moult their feathers in their winter 
quarters, and this fact affords one of the strongest argument^; 
against the popular belief (which, curious to say, is still partly 
if not fully entertained by' many who should know better) of 
their becoming torpid in winter, for a state of torpidity W'ould 
suspend all animal action.- The chestnut forehead and throat, 

* liie language was first reduced to writing Vjy the Arabs, who 
still use the Arabic charact(;r. But the luiropean missionaries luivc 
replaced this by the Boman system, which is more suited for the 
transliteration of most African, and especially fif the Bantu, tongues. 

“ See John llunU^r's Essays and Observations in Natural History, 
edited by Sir R. Owen in 18O1 (ii. 280). An excellent bibliography 
of the swallow- torj)idity controversy, up to 1878, is given by Professor 
Cones (Birds of the Colorado Valley, pp. 378- 590), who ’seems still 
to hanker alter the ancient faith in hibernation.'' 
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the shining steel-blue upper plumage, and the dusky white 
— in some cases reddening so as almost to vie with the frontal 
and gidar patches— of the lower parts are well known to every 
person of observation, as is the markedly forked tail, which 
is become proverbial of this bird. 

Taking the word swallow in a more extended sense, it is used 
for all the members of the family Hinindinidae,^ excepting a tew 
to which the name martin (q.v.) has b(Jen applied, and this family 
includes Irein 80 to 100 species, which hava; bt‘(‘n placed in many 
different g(;iicra. The true swallow has vt'iy many allincs, some of 
which range almost as widely as itself docs, while others seem to 
have curiously restricted limits, and much the same may be said 
of sevcnal of its more distant relatives. But altogether the family 
forms one of the most circumscribed and therefore one of the most 
natural groups of Oseines, having no near allies; for, though in 
outward appearance and in some habits tlie swallows bear a con- 
siderable resemblance to swifts (q.vi), the latter belong to a different 
order, and are not Passerine birds at all, as their structure, both 
inttirnal and tixternal, proves. It has been sometimes stated 
that the Hirundinidae have their nearest relations in the fly'c.atchers 
{q.v.)\ but the assertion is very tpiestionable, and the supposition 
that they are allied to the Am|)elidae (cf. Waxwing), though i)ossibly 
better founded, has not been cunlirmed. An aflinity to the Indian 
and Aiistn'.Iian Artamiis (the Species of which genus are often 
known as wood swallows or swallow-shrikes) Inis also been suggested 
but has not been accepted. (A. N.) 

SWALLOW-HOLE, in ph)'siral geography the name apjilied 
to a cavity resulting from the solution of nx k under the action 
of water, and forming, or having at some period formt'd, the 
entrance to a subterranean stream-channel. Such holes are 
c:ommon in cah'areons (limestone or chalky) distric'ts, or along 
the line of ontiTop of a limestone belt among non-calcareous 
strata. These cavities are also known as sinks, dolinas or 
butter-tubs, and by other local names, and sometimes as pot- 
holes; the last tenn, however, is also synonymous with Giant’s 
Kettle {q.v.), (See Cavk.) 

SWAMMERDAM, JAN (1637-1680), Dutch naturalist, w'as 
born on the 12th of February 1637 at Amslenlam, the son of 
an apothecary and naturalist. He was destined for the Church; 
but he preferr(*d the profession of medicine, taking his doctor’s 
degree at JA‘i(len in 1667. Having necessarily to interest 
himself in human anatomy, he devoted much attention to the 
preservation and better demonstration of th(i various strudures, 
and he devised the method of studyingt.be circulatory system 
by means of inject ions. He also .spent much time in t he study f)f 
ins(‘cts, investigating the subject of their metamorphosis, and 
in this and other ways laying the beginnings of their natural 
classification, while his rese-iirches on the anatomy of mayllies 
and bees were also of great importance. His devotion to science 
led to his neglect of practice; his father, resenting this, stopped 
all supplies and thus Swammerdam experienced a period of 
considerable privation, which had the most unfortunate con- 
sequences to his health, both bodily and mental. In 1675 his 
father died, leaving him an adequate fortune, but the mischief 
was irreparable. He became a hypoebondriac and mystic, 
joined the followers of Antoinette Hourignon, and died at 
Amsterdam on the T5th of February 1680. 

His Allgcmcene Vcrhandcling van bloedeloose diertjens appeared 
at Utrecht in i(>(»9, ainl his Bihlia naturae, sive Ilistoria insectorum 
in errtas classes rcdacta was published after his death l)y 11 . Boer- 
haeve in 1737-1738. He was also the author of M iraculum naturae, 
sen Uteri muliehris fahrica (Leiden, 1(^72). 

SWAN, JOHN MACALLAN (1847-1910), English painter 
and sculptor, r(*ceived his art training first in England at the 
Won ester and Lambeth schools of art and the Royal Academy 
schools, and subsequently in Paris, in the studios of J. L. 
G6rc)me and E. Fremiet. He began to exhibit at the Academy 
in 1878, and was elt^rtcd associate in 1894 and academician in 
T905. He was appointed a member of the Dutch Water-Colour 
Society in 1885; and associate of the Royal Society of Painters 
in Water Colours in 1896 and full member in 1899. A master 
of the oil, water-colour and pastel mediums, an accomplished 

3 An enormous amount of labour has been bestowed upon the 
Hirundinidae by K. B. Sharpe (Cat. B, Brit. Mus. x. 85-210), 
and in the finely-illustrated Monograph which he and C. W. Wyatt 
liave published (2 vols. 4to, London, 1885-1894). 
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painter and a skilful draughtsman, he ranks also as a sculptor 
of distinguished ability. He has treated the human figure with 
notable power, but it is by his representations of the larger 
wild aniinal^t mainly the felidac, that he chiefly established his 
rc‘[)utation ; in this branch of practice he has scarcely a rival, 
jf is- picture “The Prodigal Son,” bought for the Chantrey 
c(jl lection in 1889, is in the National Gallery of Hritish Art 
JIc was awiirde(l first class gold medals for painting anr 
sculpture in the Paris Exhibition, 1900. He died on the 141! 
of Febriiar)' 19^0- 

Sih; Sculpturk; ** The Work of J. M. Swan,’* by A. L. BaJdry 
in The Studio, vol. xxii.; and Dratvings of John M, Swan, li.A 
((ieorge Newnes, Ltd.). 

SWAN, SIR JOSEPH WILSON (1828- ), haiglish physicist 

and electrician, was born at Sunderland on the 3jst of Oc'tober 
1828. After serving his apprenticeship with a ('Inmiist in his 
native town, he bec'ame first assistant and later partner in a 
firm of manufacturing chemists in Newcastle. Among its 
Operations tins firm included the manufacture of photographic 
plates, and thus Swan was l(;d to one of the adA^anccs in photo- 
graphy with which his name is associated — the production of 
extremely rapid dry plates, which w^ere the. outcome of an original 
observation made by him on the effect of heat in increasing the 
s(‘nsitiveness of a gelatino-bromide of silver emulsion. In 1862 
he patented the first commercially practicable process for carbon 
printing in photography. This depended on the fact that when 
g(‘latine is exj)osed to light in the presence of bichromate salts 
It is rendered insoluble and non-absorlxmt of water. Swan took 
a surfai e of gtdatine, dusted over with lampblack and sensiti/(‘d 
with bii'hrornate of aininonium, and exposed it to light below 
a photographic negative; the result was to make the gelatine 
from the surface dow'uwards insoluble to a depth depending 
on the intensity, and therefore penetration, of the light which 
liad reached it through the negative. In this oi)cration the 
surface of th(‘ gelatine wxis also rcndtTed insoluble, and it therefore 
hecame nei'essary to get at its back in order to be able to wash 
away the* portions, that still remained solul)le; this was effected 
hy cementing the insoluble surface to a fresh sheet of paper by 
means of indiarubber solution, and then detaching the original 
support. It thus became possible to reach the soluble portions 
witli wat( r and to obtain a representation of the pic ture, though 
rrversed as to right and left, in redief on the pigmented gelatine, 
'rhis process has been simplified and imi)roved by siibst^cpient 
\\orkcrs, but in its essential features it forms the basis of some 
()1 the methods of photographic reproduction most widely used 
at the present day. But Swan’s name deserves remembrance 
e\’c‘n niorc in connexion with the invention of the incandescent 
elt;ctric lamp than with improvements in photographic tech- 
nique. lie was one of the first to undertake the production of 
an eleiiric lamp in which the light should produced by the 
I>assage of an electric current through a carbon filament, and 
he was almost certainly far ahead, in point of time, of any other 
worker in the same field in realizing the conditions to be met 
and the dilliculties to be overcome. So far back as i860 he 
constructed an electric lamp with a carbon filament, which was 
formed by packing piea^e.s of paper or card with charcoal powder 
in a crucible and subjecting the whole to a high temperature. 
Ihc carbonized paper thus obtained he mounted in the form of a 
fine strip in a vacuous glass vessel and connected it with a battery 
ot Grove’s cells, which though not strong enough to raise it to 
jomplcte incandescence, were sufficient to make it red-hot. 
lliis was substantially the n-iethod adopted by Edison nearly 
twenty years later, after various fruitless efforts to make a 
practical lamp with a filament of platinum or a platinum alloy 
had convinced him of the unsuitability of that metal for the 
purpose— a conclusion which Swan had reasoned out for himself 
many years before. By the time Edison had hit upon the idea 
of carbonizing paper or bamboo by heat to form the filament, 
Swan had devised the further improvement of using cotton 
thread “ parchmentized by the action of sulphuric acid, and 
It was by the aid of such carbon filaments that on the 2olh of 
October i88o he gave at Newcastle the first public exhibition 


j on a large scale of electric lighting hy means of glow lamps. 
In another method devised by him for the inaniifacaurc of fila- 
ments, collodion was squirted into a coagulating solution and 
the tough threads thus obtained carbonized by heat. He also 
devoted attention to apparatus for measuring electric currents, 
to the improvement of acTumulalors and to the conditions 
governing the electro-deposition of m(*tals. He was elected a 
fellow of the Rox al Society in 1894, and served as president of 
the Institution of Electricj^l Engineers in i898-i89(; and of the 
Society of Chemical Industry in igor. In the last-named 
year he received the honorary degree of D.Sc. from Durham 
University, and he was knighted in 1904. 

SWAN (A.S. S7van and S 7 oon, Icel. mvtr, Du. zwaan, 
Ger. Schwan), a large swimming-bird, well known from being 
kept in a half-dornesticatcd condition throughout many parts 
of Europe, whence it has been carricxl to other (ountrics. In 
England it was far more abundant formerly than at present, the 
young, or cygnets,^ being highly esteemed for the table, and it 
was under (‘special enactments for its preservation, and regarded 
as a “ bird royal ” that no subject could possess without licence 
from tlic Crown, the granting of which licenc e was accompanied 
i)y the ('ondition that every bird in a “ game ” (to use the old 
legal term) of swans should bear a distinguishing mark of owner- 
ship (cygninola) on the bill. Originally this priviU'ge was 
('onferred on the larger freeholders only, but it was gradually 
extended, so that in the reign of l^lizabeth upwards of 900 distinct 
swan-marks, being those of private persons or corporations, 
were reeognizc'd by the. royal swanherd, whose jurisdiction 
extendc'd over the whole kingdom. It is impo.ssible here to 
(‘liter into further dc'tails on this subject, inlcre.sting as it is 
from various points of vi(‘w.- It is enough to remark that all 
the legal protc'xtion affordc^d to the swan points out that it was 
not indig(‘nous to tlic; British Islands, and indeed it is stated 
(though on uncertain authority) to have been introduced to 
England in th(‘. reign of Richard Cceiir de T^ion; but it is now so 
perf(‘(:tly naturalized that birds having the full yiower of flight 
remain in th(‘ eountry. There is no evidence to show that its 
numbers are ever in(T(‘ased hy immigration from abroad, though 
it is known to br(‘(.‘(l as a wild bird not farther from the British 
shores than the e\tr('m(‘ south of Sweden and possibly in Den- 
mark, whence it may be traevd, but with (onsiderablc vac’uilies, 
in a soulh-c^astcrly dirc'ction to the valley of the Danube and 
the wc.’stern part of (Vntral Asia. Tn Europe, howexer, no 
definite limits ( an be assigned lor its natural range, sinc'c birds 
more or ](*ss reclaimed anrl at lilierty consort with those that arc 
truly wild, and either induce them to settle in localities beyond 
its boundary, or of themselves occupy such localities, so that 
no difference is observable between them and their unlamed 
brethren. From its breeding-grounds, whether they be in 
Turkestan, in sc^uth-castern Europe or Scania, the sw^an migrates 
.southward towards winter, and at that season may be found 
in north-western India (though rarely), in Egypt, and on the 
shores of the Mediterranean. 

The swan just spoken of is by some naturalists named the 
mute or tame swan, to distinguish it from one to be presently 
mentioned, but it is the swan simply of the English language 

1 II(jrc, as in so many other cases, we have; what may be called 
the “ table-name ” of an .animal derived from the Norman -I'Yench, 
while that which it borci when alive was of Teutonic origin. 

“ The king and the Companies of Dyers and Vintners still maintain 
tln^ir swans on the Thames, and a yearly expedition is mad<^ in the 
month of August to take up the young birds - -thence called " swan- 
upping ” and corruptly “ swan -hopping ” — and mark them. The 
largest swannery in England, indccxl the only one worthy of the 
name, is that l)elonging to Lord Ik hester, on the water called the 
Fleet, lying inside the Chesil Bank on the coast of Dorset, where 
from 700 to double that number of birds may be kept -a stock 
tloubtless too great for the area, hut very small whtm compared 
with the numb(!rs that used to he retained on various rivers in the 
country. The swaiipit at Norwich seems to be the only place now 
existing for fattening the cygnets for the table — an expensive pro- 
cess, but one fully appreciated by those who have tasted the results. 
The English swan-laws and regulations have been concisely 
but admirably treated by Serjeant Manning (Penny Cyclopaedia^ 
xxiii. 271, 272). 
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and literature. Scientifically it is usually known as Cygnus olor. 
Its large siz.e, its s])()tless white plumage, its orange-red bill, 
surmounted by a black knob (technically the “ berry ”) larger 
in the male than in the female, its black legs and stately appear- 
ance on the water are familiar, either from figures innumerable or 
from direct observation, to almost ever}' one. When left to 
itself its nest is a large mass of aquatic plants, often piled to the 
height of a couple of feet and possibly some six feet in diameter. 
In the midst of this is a hollow which contains the eggs, generallv 
from five to nine in number, of a greyish-olive colour. The 
period of incubation is between five and six weeks, and the 
young when hatched are clothed in sooty-grey down, which is 
.succeeded by feathers of sooty-brown. This suit is gradually 
replaced by white, but the young birds are more than a twelve- 
month old before they lose all trace of colouring and become 
wholly white. 

It was, however, noticed by Plot (N. II. Staffordshire, p. 228) 
more than 200 years ago that certain swans on the IVent had 
white cygnets; and it was subsequently observed of such birds 
that both parents and progeny had legs of a paler colour, while 
the young had not the “ blue bill ” of ordinary swans at the 
same age that has in some piirts of the ('ountiy^ given them a 
name, besides ollering a few other minor differences. These, 
being examined by W. Yariell, led him to announce (Pfoc.Zt^c;/. 
Society^ a 838, p. 19) the birds presenting tht;m as forming a 
distinct species, C. immutabilis j to which the English name of 
“ Polish ” swan had already been attached by the London 
poulterers,^ but which is now regarded merely as a variety, not 
in any way specially associated with Poland but possibly a 
dimorphic form. 

The whooper, whistling or wild swan ^ of modern usiigc, Cygnus 
mtistetis, which was doui)tless always a win ter- visitant to Britain, 
though neaily as bulky and quite as purely white in its adult 
plumage, is at once recognizable from the species which has been 
half domesticated by its wholly <littercnt but cqu.ally graceful 
carriage, and its bill — which is black at the tip and lemon-yellow 
for a grirat part of its base. This entirely distinct species is a 
native of Iceland, eastern Lapland and northt.Tn Kussia, whence 
it wanders southward in autumn, and the musical tones it utters 
(contrasting with the silence that has caused its relative to bo 
often called the mute swan) have been celebrated from the time 
of Homer to our own. Otherwise in a general way there is little 
difference between the habits of the two. and very closely allied 
to the whooper is a much smaller species, with very w'ell marked 
characteristics, known as Bewick’s Swan, C. bcivichi. This was first 
indicated as a variety of the last by P. S. Pallas, but its s])ecific 
validity is now fully established. Apart from .size, it may be 
externally distinguished from the whoopiT by the bill having only 
a small patch of yellow, which' inclijics to an orange rather than 
a lemoii tint; while internally the <liffer<*m;e of the vf>eal organs 
is well marked, and its cry. though iii<*lc>dioiis enough, is unlike. 
It has a more easterly home in the north than the whooper, but 
in winter not infrecpiently occurs in 13ritain. 

Both the species last mentioned hiive tlnar represen tativx-s in 
North America., and in each case the transatlantic bird is con- 
siderably Larger tlian that f)f the Old World. The first is the 
trumpeter-swan, C. buccinator, which has the bill wholly black, 
and tin? secfind the C. Columbia, ins - greatly resembling Bewick’s 
swan, but with the coloured patches on the bill of lt;ss extent and 
deepening aliiuist into scarlet. South America produces two very 
distinct birds commonly n?gardcd iis swans, Cygnus melanocoryphus, 
llie black-necked swan, and tliat wliich is called Coscoroba. This 
last, C. Candida, which i]ihal)its the sonthern extremity of the 
cf)ntincnt to Chile and the Argentine territoiy and visits the 
I'alkland Islands, is the smallest spee itis known — pure wdiite in 
colour except the tip eif its primaries, but having a red bill and 
red feet.^ The former, if not discovered by earlier navigators, was 

i M. Gerbe, in his edition of Deglaiid's Ornithologie Europ 6 enne 
(ii. 477), makes the amusing mistake of attributing this name to 
the fourreurs (furriers) of London, and of reading it Cygne du p 6 le 
(polar, and not Polish, swan) ! 

“In some districts it is called by w'ild -fowlers ** elk,'* which per- 
haps may be cognate with the Icelandic Alft and the Old German 
Elos or Elps (cf. Gesner, Ornithologia, pp. 358, 359), though by 
modem Germans Elb-schwan seems to be us^ for the preceding 
species. 

“ Dr Stejneger {Proc. U,.S. Nat. Museum, 1882, pp. 177-179) 
has been at much pains to show that ^his is no swan at all. but 
merely a largo Anatine form. Further rc.search may prove that his 
views are well founde<l, and that this, with another very imperfectly 
known species, C. davidi, described by Swinhoe {Proc. Zool. Soc., 


[ observed by Narbrough on the 2nd of August 167010 the Strait of 
Magelliin, as announced in i(>Q 4 in the lust edition of his Voyage 
(p. 52). It was subseciucnlly found on the Falkland Ishiiids duriji” 
the French settlement there in 1764-1765, as stated by Pernetty 
{Voyage, 2nd cd., ii. 26, 99), and was first technically described in 
1782 by Molina {Saggio sulla stor. nat. del Chile, pp. 234. 344). Its 
range seems to be much the same as that of the Coscoroba, except 
that it comes farther to the northward, to the coast of southern 
Brazil on the east, and perhajjs into Bolivia on the w'cst. It is a 
very handsome bird, of large size, with a bright red nasal knob, a 
black neck and tlie rest of its plumage pure white. It has been 
introducctl into Europe, anil breeds freely in confinement. 

A greater interest than attaches to the Soutli American birds 
last mentioned is that which invests the black sw'an of Australia, 
Chenopis atrata. Considered for so many centuries to be an im- 
possibility, the knowledge of its existence seems to havii impressed 
(more perhaps than anything else) the popular mind with the notion 
of tlie extreme divirgence — not to say the contrariety— of the 
organic juoducts of that country. By a singular stroke of fortune 
we arc able to name the ]>recise day on which this unexpected dis- 
covery was made. The Dutch navigator Willem de Vlamiiig, 
visiting the west coast of Zuidland (Southland), sent two of his boats 
cm the 6th of January 1697 to explore an estuary he; liad found. 
There their crews saw at first two and them more black swans, of 
w'hich they caught four, taking tw'o of them alive to Batavia; and 
Valentyn, who several years later recounted this voyage?, gives in 
his work * a plate representing the ship, boats and birds, at the 
mouth of what is now known from this circumstance as Swan 
river, the most important stream of the thriving colony of Wc?st 
Australia, which has aelopted this very bird as its armorial symbol. 
Valentyn, however, was not the first te) publish this interesting 
discovery. News of it soon reachcel Amsterdam, and the burgo- 
master of that city, Witsen by name, himself a fellow' of the? Royal 
Society, lost no lime in communicating the* chief facts ascertaine?d, 
and among them the fineling of the black swans, to Martin Lister, 
by whom they were laid before that society in October" 1698, anel 
printed in its Philosophical Transactions, xx. 361. Subsequent 
Noyagers, Cook and others, found that the range; of the sj)ecies 
cxtenclcxl over the greater part of Australia, in many districts e)l 
which it was abunelant. It has since rapidly ele*cre‘ased in numbers, 
but is not likely soon to cease to exist as a wild bird, while; its 
singular and ornamental appearance will probably preserve it as 
a meidificd captive in most Civilized C(.)untrie‘s. The species scarcely 
neeels description : the sooty black of its ge neral plumage is relieved 
by the snowy white of its flight-feathers and its coral-like bill 
banele;d with ivory. 

The Cygninac admitteelly form a wcll-defineel group of the family 
Anatidae, and the;re is now no doubt as to its limits, except in tho 
case of the Coscoroba above mentioned. This birel w'ould seem 
to be, as is so often found in nu'mbers of the South American 
fauna, a more generalized form, presenting se;veral characteristics 
of the Anatinae, while the rest, even its black-neckeel e'.oin])atriot 
anel the almost wholly black swan of Australia, have a higher 
morphological rank. Excluding from ce)nsieleTatie.)n the little- 
known C. davidi, e)f the* five or six spt‘e',ie?s of the northern 
licmis]>here lour pre'semt the curious characteT, somewhat anale)ge)us 
to that ieninel in certain cranes {q.v.), of the? pcnetratieni eif the; 
sternum by the trachea nearly to the posterior end of the; keel, 
whence it returns fewward aiul upward agciiii to ie\eit and enter 
the lungs; but in the two larger efl the'se‘ species, when adult, the loop 
of the trachea between the walls of the; keel takes a ve rtie.al direction, 
while in the two smaller the bend is horizontal, thus af1e)rding an 
easy mode of recognizing the respective specie-s e)f each. Fossil 
remains of more than one; species of swan have* be e n found. The 
mejst remarkable; is falconeri, which was luiirly a third larger 
than the mute swan, anel was described from a Maltese cave by 
W. K. Parke;r in the Zoological Sejcicty's Transactions, vi. 119 124, 
pi. 30. ' (A. N.) 

SWANAGE, a watering-place and seaport in the eastern 
parliamentary division of Dorsetshire, England, 9 m. S.S,\V. 
from Bournemouth by sea, and 132 m. S.W. by W. from I^ndon 
l)y the Jxmdon & South-Western railway. J^op. of urban 
district (1901), 3408. Jt lies on the picturesque Swanage Bay, 
on the east coast of the so-called Isle of Purbcck, the district 
lying south of Poole Harbour. .The coast is wild and pre- 
cipitous, and numerous caves occur in the cliffs. Inland are 
open, high-lying downs. Swanage Bay has a beautiful sandy 
beach affording excellent bathing. In the town, the churcl 

1870, p. 430) from a single specimen in the Museum of lacking, 
should be removed from the sub-family Cyginnac. Of C. coscoroba 
Mr Gibson remarks {Ibis, 1880, pp. 36, 37) that its note is a loud 
trumpet-call,** and tliat it swims with " the neck curved and the 
wings raised after the true swan model.** 

* Commonly quoted as Oud en nieuw Oost-Indien (Amsterdam, 
1726). The incidents of the voyage are related in Deel iii. Hoofdsl. 
Iv. (which has for its title Description of Banda), pp. 68-71. 
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of St Mary has a massive tower possibly of prc-Norman date; 
there arc a town hall, an institute with library and lecture hall, 
and memorials to a victory gained by King Alfred over the 
Danes in the bay in 877, and to Albert, Prince Consort. A 
large export trade is carried on in stone from the Purbcck 
quarries. . . , , 1 1 

SWANSEA, a municipal, county and parliamentary borough, 
market town, and seaport of Glamorganshire, South Wales, 
finely situated in an angle between lofty hills, on the river 
'Pawii or Tawy near its mouth in Swansea Ihiy, a beautiful 
recess of the Bristol Channel, 201 m. W. of London by rail and 
45 J m. W.N.W. of Cardiff. The Great Western main line has a 
junction within the borough at Landorc, whence a branch runs 
into a more central part of the town. The Vale of Neath branch 
of the same railway and th(J Rhondda & Swansea Bay railway 
(now worked by the Great Western) have terminal stations near 
the docks on the other (eastern) side of the river, as also has the 
Midland railway from Hereford and Brecon. All these lines 
approach the town from the north and east through an un- 
attractive industrial district, but the central Wales branch of 
the Jvondon & North-Western railway from Craven Anns in 
entering it on the west passes through some beautiful wood- 
lands and then skirts the bay, having parallel to it for the last 
3 m. the light (passenger) railway which runs from Swansea to 
Mumbles Pier. The older part of the town, being the whole 
of the munii'ipal borough previous to 1836, oc('upics the w'cst 
bank of the Tawe near its mouth and is now wholly given up to 
business. Stretching inland to the north along the river for 
some 3 ni. through f^indore to Morriston, and also eastw^ards 
along the sea margin tow^anls Neath, is the industrial quarter, 
while the r(?si(lcntial f)art occupies the sea front and the slopes 
of the 'I’ow'ii Hill (580 ft. high) to the we^Jt, stretching out to 
thc‘ j)leasant suburb of Sketty. The cast .side of the river (known 
as St Thomas’s and Port Tennant) is approached from the west 
hy a road carried over the North Dock Lock and the river by 
two girder drawbridges, each of which has a double line of 
roadway (on which tramways arc laid), two footj)aths and a 
line of railway. All the main thoroughfares arc spacious, and 
ill two or three instances even imposing, but most of the resi- 
dential part consists of monotonous stuct'oed terraces. The 
( limatc is mild and relaxing and the rainfall averages about 
40 in. annually. 

Public Buildings^ &c . — The old castle, first built by Ifcnry 
(le Newburgh about 1099, has entirely disappeared; but of the 
new castle, which was probably intended only as a fortified 
house, thi-T(! remain the great and lesser halls, a tower and a 
so-called keep with the curtain wall connecting them, its chief 
architectural feature being a fine embattled parapet with an 
arcade of pointed arches in a style similar to that of the 
episcopal palaces of St Davids and I.arnplicy built by Henry 
Gow er (d. 1347), bishop of St Davdds, to whom the building of 
the new “ castle ” is also ascribed. Part of it is now used as 
the hcadcjuarters of the 4th Welsh (Howitzer) Brigade R.F.A. 
Possibly some traces of St Davids Hospital, built by the same 
prelate in 1331 , are still to be seen at Cross Keys Inn. The parish 
church of St Mary was entirely rebuilt in 1895-1898. It pre- 
viously consisted of a tower and chancel (with a fine Decorated 
window) built by Bishop Gower, the piers of the chancel 
arch being partly built on earlier Norman work, the Herbert 
Chapel (originally St Ann's) of about the same date as the 
chancel ami rebuilt in the early part of the 16th century, and a 
nave built in 1739. Of the parlier work there remains the door 
of the rood loft (built into a wall), a i5th-centiiry brass-inlaid 
marble slab with a representation of the resurrection, in memory 
of Sir Hugh Johnys (d. c. 1463) and his wife, and three canopied 
altar tombs -one with the effigy of a priest and another with 
effigies of Sir Matthew Cradock and his wife. Within the parish 
of St Mar)" was St John’s, the church of a small parish of the 
same name lying to the north of St Mary’s and once owned by 
the Knights Hospitallers. This church, which was entirely 
rebuilt in 1820, was renamed St Matthew in t88o, when a 
new St John’s was built within its own parish. There are 


26 other churches and to mission rooms belonging tc/the. Chnrcli 
of England, besides 2 Roman Catholic churches, a synagogue, 
and 84 Nonconformist chapels (31 Welsh and 53 English) and 
20 mission rooms, but all arc modern buildings. There are 
9 ecclcsia.stical parislies and parts of two or three others, all in the 
diocese of St Davids. The Royal Institution of South Wale.s, 
founded in 1835, is housed in a handsome building in the Ionic 
style erected in 1838-1839 and po.ssesscs a museum in which the 
geology, mineralogy, botany and anlicjuitics of the district 
arc well represented, there being a fine collection of neolithic 
remains from the Gower Caves and from Merthyr Mawr. Its 
library is rich in historical and sciemtifu: works relating to 
Wales and Welsh industries and contains the collection of 
historical MSS. made by Colonel (irant-Francis, some time its 
honorary librarian, but one of its most valued possessions is 
the original contract of afliance between Edward 11 . (when 
prince of Wales) and Isabella. Its art gallery has many prints 
and drawings of great local interest and here the Swansea Art 
Society holds its annual exhibition. The Swansea Scientific 
Society also meets here. In its early days the institution was 
the chief centre of scientific activity in South Wales, those asso- 
ciated with its work including L. W. Dillwyn, James Motley, 
Dr Guteh and J. E. Bicheno, all botanists, J. Gwyn Jeffreys, 
conchologist, Sir W. R. (Jrovo and the 1st Lord Swansea, 
the last three being natives of the town. 

The free library and art gallery of tlic corporation, a fonr- 
.storcyed building in Italian style erected in 1887, contains the 
library of the kev. Rowland Williams (one of the authors of 
Essays and Pevmvs), the rich Welsh collection of the Rev. Robert 
Jones of Rotherhithe, a small Devonian section (jirescntcd by 
the Swansea Devonian Society), and about 8000 volumes and 
2500 prints and engravings, intended to be mutually illustra- 
tive, given by the Swansea portrait painter and art critic, 
John Dcffctt Francis, from 1876 to 1881, to receive wliose first 
gift the library was established in i87(). It also contains a 
complete set of the patent office publications. 

The grammar school founded in 1682 by Hugh Gore (1613- 
1691), bishop of Waterford, is now carried on by the 1 own coum il 
under the Welsh Intermediate Education Act of 1889, and 
there is a similar school for girls, 'fhe technical college is also 
carried on by the town council, the chief features of its 
curriculum being chemistry, metallurgy and engineering. A 
training college for school-mislrcsses, established by the British 
and Foreign School Society in 1872, was transferred to the 
town council in 1908. 

The olh<T public buildings of the town includes the gildhall 
and law courts, in the Italian styh; with Corinthian jallars and 
pilasters, built in 1847 and inUirually n nuKhlU'd in io<>i ; a prison 
(1829); a fine market hall (1840), rc'built in 1897; a cattle market 
and abattoirs (i8t>9); the Albert Hall for concerts and ])ublic meet- 
ings (1864); the Koyal Metal Kxchaiige (1897); harbour trust 
offices (1904); a central post office (1901) aiul two theatres. The: 
benevolent institutions include the general hosjiital, founded in 
1817, removed to the present site in i8()7, extended by the addition 
of two wings in 1878 and of an eye department in 1890; a con- 
valescent home for twenty patients from the hospibd only (1903); 
the Royal Cambrian Institution for the Deaf and Dumb, estab- 
lished in 1847 at Aberystwyth, removed to Swansea in 1850, and 
several times enlarged, so as to have at prt^sent accommodation 
for ninety-eight pupils; the Swansea and South Walt;s Institution 
for the Blind, established in i8()5 and now under the Board of 
Education; the Swansea and South Wales Nursing Institute (1873), 
providing a home for nurses in the intervals of their emiiloyment; 
a nursing institution (i9<'-2) ff>r nursing the sick jioor in tlieir own 
homes, affdiated with the (^u(H*ns Jiilnlee Institute of London; 
the Sailors' Home (1803); a Sailors' Rest (1885); and a Mission to 
Seamen's Institute (1904). 

The town possesses 103 acres of parks ami open spaces, the chief 
being Llewelyn Park of 42 acres in the nortli of the town near Morris- 
ton, Victoria Park (lO acres) and recreation grouiul (8 acres) abutting 
on the sands in the west, with the privately owned football held 
between them, Cwmdonkin (13 acres) commanding a fine panoramic 
view of the bay, and Brynmill (9 acres) with a disused reservoir 
constructed in 1837 and now converted into an ornanuntal lakt^. 
Other features of these parks are. a small botanical garden in 
Cwmdonkin, a good collection of waterfowl in Brynmill, and a small 
aviary of the rarer British birds in Victoria Park, winch also has a 
meteorological station in connexion with the meteorological office. 
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and a statue of Mr William Thomas of Lan erected in 1905 in appre- 
ciation of the work done by him in preserving and obtaining “ open 
spaces " for Swansc^a. In the town itself there are statues of 
J. Henry Vivian aiul of his son Sir Henry Hussey Vivian (created 
Lord Swansea in 1893) each in his turn the copper king." The 
corporation owns about 645 acres of land within the limits of the 
anci(‘nt iMirough. This consists mainly of land acquired under an 
Inclosure Act of 1761, but a small part is surplus land acquireil 
in 1870 'IS79 in connexion with an inijjrovtmient scheme for clearing 
a large insanibiry area in the centre of the town. 

The town is lightetl with gas supplied by a gas company first 
incorporated in 1830 and by electricity supplied by the corporation. 
TIutc is a good systt'in of electrically work(‘d tramways, 5^ m. 
being owned bv a conipany and iu*arly 6 m. by the corporation, 
but the ^vhole worked by the company. The town obtains its chief 
supply of water from moorlands situated on the Old Red Sandstone 
formation in tlie valley of tln^ Cray, a tributary of the Usk in Ifrecon- 
shirc where a reservoir of i,ooo,(joo,ooo gallons capacity has been 
constructed at a cost of ;{i547,759, under parliaim'utary powers 
obtained in 1892, 1902 and i<)05. The water is brought bj the town 
in a conduit consisting of 23^ m. of iron pipes and 3 m. of tunnel 
into a service reservoir of 3,otK),ooo gallons capacity made on 
the Town Hill at an elevation of 580 ft. alwjve scia-lcvcl. There 
is a further supply obtained from three reservoirs of a combined 
capacity of 5r3/)oo,ooo, ciinstructed in 1874 and 1889 respec- 

tively in tlu^ Lliw and adjoining valleys, in the drainage area of the 
Loughor, about 10 m. to the north of Swanse;i. 

Ilarhour and C ommerce. Sw.anst'a owes its commercial prosperity 
to its f^-eat natural advantagt‘s as a harbour aud its .situation 
within the South Wales coal basin, for th(‘ anthracib' portion of 
which it is tht‘ natural port of shipment. It is the most westerly 
[)ort of the Bristol Channel and the nearest to the open .sea, only 
35 in. from the natural harbour of refuge at Lundy, and there is 
sheltered anchorage under the Mumbles Head at all states ot the 
tide. 

The modt'i n development of the port <lates from alxmt the middle 
of the 18th century wIk ti coal began to bt; c'xftmsively worked at 
Llaiisamlet and copiier^smelting (begun at Swansea in 1717, tliough 
at Neath it elated Irom 1584) assumed largei i)roportions. Tlie coal 
was conveyed to the works and for shipment to a w liarf on the east 
bank, on th(‘ backs of mules and somewhat later by m(*ans of a 
jirivate canal. The common ejuay was on the west bank; all ships 
coming in had to lie; in the river bed or in a natural tidal ba.siu 
known as Fabian’s Hay, on the east. Under an act of T791 harlxnir 
trustees were appointed who cl(‘ar(H.l and deeiieiied the riv(T U*d 
and built a long pier on either side of it; in 179^* the approach to 
the port was made saftT by mi'ans of an improved light on Mumbles 
Head. A canal connecting the tidal part of the river Neath with 
the mouth of the Tawe, made in 1789, was in 1824 connected with 
the Vah.' oi Neath canal by means of an acpieduct acn»ss the Neath 
riv'er, when also a smrdl dock, l*ort Tennant (so ricamed after its owner) 
or Salthonse Dock, w-as made near the east pier, ami this continued 
to be used till 1880. Meanwhile in 1798 the whfde ccjaliield of the 
Swansea Valley was connected with the port by a canal ibj m. 
long (ac(juin;d by the Great Western railway in 1872). In 1831 
the river was iliverteil eastNvaril.into a luw channel (calleil the New 
(hit) and its edd channel was locked and floated, tliereby lonning 
the North Dock with an area of ul acres and a basin 

300 yards long covering acres, d’he Swansea Valley canal lias 
a connecting lock with this dock, and on the island bedweeii tin; 
dock and the New’ Cut are patent fuel works, copper ore yanls and 
other mineral sheds and large grain stores and flour mills. The 
South Dock, begun in 1847 under powers obhiined lliaL year by 
a private company, translerred in 1837 to tlie liarUjur trustees 
and opened in 1839, is mainly used for shipi)iiig coal and for dis- 
charging timber and fish. Lyi^'^K jiarallel to the .sea Iront and to the 
west of the entrance channel from which it runs at right angles, 
it has an area of 13 acres with a half-tide basin of 4 acies ami a lock 
300 ft. long by bo ft. wide. The next dcvelopnu-iit was on the 
east side of the river w’hf?re the natural inlet ol Fabian's Bay, inside 
the harbour mouth, was utili/.ed for the construction of the Prince 
of Wales’s Dock (authorized 1874, opeiuid October i88t, extension 
opened March 1898). Its tobil area is 27 acres, its quays arc nearly 
7000 ft. long, and it is connected with the Tennant canal. The very 
rapid increase in the demand for anthracite coal (for the shipment 
of which Swansea has practically a monopoly) soon necessitated 
still further accommodation and in July 1904 was begun the King's 
Dock, which lies farther east and has an entrance direct from the 
bay. By means of the embankmtmt made in connexion with it, 
400 acres were reclaimed from th<; st^a. It has an area of 68 acrc*s, 
its lock meiisures 875 It. by ga ft. and its quays 10,330 ft. long, 
and it has a de])th of 32 ft. of water, or inner cill. Tlie total dock 
area of Swansea has thus been increased to about 147 acres with 
a total length of quays exceeding 3 111. The harbour docks and 
adjacent railways (which exceed 20 m.) arc owned and administered 
by a harbour trust of 2b members, of whom one is the owner of the 
Briton Ferry estate (Karl Jersey), 4 represent the lord of the seigniory 
of (iow’er (the duke of Beaufort), 12 are proprietary members ami 
9 are elected annually by tlie corporation of Swansea. Tbe trustees 


are conservators of the river 'I'awft and parts of Swansea Bay, 
and the pilotage and lighthouse authority of the district. I'hey 
were incorporated by the Harbour Act of 1854. There arc 9 private 
graving docks. 

The total exports (foreign and coastwise) from Swansea during 
1907 amounted to 4,823,898 tons, of which coal and coke made up 
3.b55.<>5<' tons ; patent luel, (>79,002 tons ; tin, terne and black 
jilates, 348,240 tons; iron and steel and their manufactures, 38,438 
tons ; various chemicals (mostly the by-products of the metal 
industries), 37,100 tons; copper, zinc and silver, 22, (>33 tons. Its 
imports during the same year amounted to 899,201 tons, including 
172,319 tons of grain and other agricultural produce, I50,()2o tons 
of firewood, 145,255 tons of pig iron and manufactured iron and 
steel, 47,2or tons of iron ore, I2i,ib8 tons of copper, silver, lead, 
tin and nickel with their ores and alloys, (>3,009 Ions of zinc, its 
ores and alloys, 41,029 tons of sulphur ore, phos])hatos and other 
raw material for tlie chemical trade, 'fhe town (which is often 
called " the metallurgical capital of Wales ") is tin; chief S(!at of 
the copper, spelter, tin-plate and patent fuel industries, and has 
within a compass of 4 111. over ioc> dillerent works of 3b varieties 
(exclusive of collieries) for the treatment or manufacture of cop]jer, 
gold, silver, leail, sulphate of copper, spelter, iiiqilates, steel and 
iron, nickiil and cobalt, yellow metal, sulphuric acid, hydrochloric 
acid, creosotti, alkali, galvanized shec’ts, patent luel as well as engi- 
neering works, iron foundries, large flour and provemler mills, fuse- 
works and brickworks. Copper-smelting, which rliiring most of 
the 19th century was the chief industry, has not maintained its 
relative in-q>ortance, though Swansc'a is still tlie chief st;at of the 
trade, but Uiree-foiirths of tin; tinplates nianufacturerl in (rreal 
Britain and nineteen twentieths of the sjxflfer or zinc are made in 
the Swansea district, and its tiilx;- works are also tlu' largest in the 
kingdom. While the bulk of the coal is sent to France and the 
Mediterranean ports, an increasing tjuantity of anthracite is shi])]>ed 
to (lermanv, and, in sailing vessi-ls to tlu; l*acitic ports of America, 
jiatent fuel is largi ly sc'nt to South America, whence return cargoi’s 
of mineral ores and grain are obtained, while' Cerniany, T'rance, 
Italy, Rumania, the ITnited States and the Far ICast arii the chief 
customers for tinjflales. Ovit one hundred fishing smacks and 
trawlers usually land Ihi'ir catches at the south ilock, where tliere. 
is a flourishing fish-inarket. Tlu're is also a large ice factory. 

From T535 to 1832 (with the ('xaption of 1658 1659) vSwansea 
was iis.soeiiite(J with the other boroughs of Glamorgan in sending 
one representative to Biirliament. In 1(358 ('romwcll gave the 
town the right of separately returning a member of its own, 
but this right lapsed with the Restoration. In .1832 St John’s, 
St Thomas’s and parts of tlie parishes of Llansamlet and Llaiigy- 
felach were added to the parliami'ntary lioroiigh of Swansea, 
to whic h along with the boroughs of Neath, Aberavon, Kenfig 
and Loughor a separate representative was given. In 1836 
the municipal borough was made coi'xtensive with the par- 
liamentary borough and continued so till t868, when some 
further small additions were made to the latter, with which the 
inunidpal borough was once more made coextensive in 1881^. 
Meanwhile in 1885 the parliamentary constituency was made 
into two divisions w’ith a nuanber each, namely Swansea Town 
consisting of the original borough with St Thomas’s, and Swan- 
sea District consisting of the remainder of the borough with the. 
four contributory boroughs. In 1888 Swanscii was made a 
county borough and in 1900 the various pari.shes constituting 
it wcTc consolidated into the civil parish of Swainsea. Its 
total area is 5 1 94 acres. The corfioration consists of 10 aldermim 
and 30 councillors. The assizes and (quarter sessions for Gla- 
morgan are held at Swansea alternately with Cardiff. The 
borough has a separate commission of the peace, and, since 
1891, a court of quarter sessions. 

The population of the old borough w'as 6099 in 1801 and 
13,256 in 1831; after the first extension it amounted to 24,604 
in 1841. The population in ic;oi was 94,537. Of those who were 
tlirce years of age and upwards, nciarly 67 % were returned as 
speaking English only, 29% as speaking both klnglish and Welsh, 
and 3i % as speaking Welsh only. 

History . — No traces of any Roman settlement have been 
discovered at Swansea, though there seems to have been a 
small one at Oystermouth, 5 rn. to the south, and the Via 
Julia from Nidum (Neath) to Loughor probably passed through 
the northern part of the present borough where a large quantity 
of Roman coins was found in 1835. The name Swansea stands 
for Sweyn’s ey ” or inlet, and may have been derived from King 
Sweya Forkb^rd, who certainly visited the Bristol Channel 
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and may have established a small settlement at the estuary 
of the Taw6. The earliest known form of the name is Swey- 
ncsse which occurs in a charter granted by William earl of 
Warwick some time previous to 1184; in King John's charter 
(t2is) if appears as Sweyneshe, and in the town seal, the origin 
of which is supposed to date from about the same period, it 
is given as “ Sweyse.” An attempt has been made to derive 
the name from Som Henydd, the Welsh name of a Gower I'astle 
which has been plausibly identified with the first castle built 
at Swansea, but that derivation is etymologically impossible. 
The Welsh name, Aber Tawy, first appears in Welsh poems of 
the beginning of the J3th century. The town grew up round 
the castle whi<'h Henry de Jieauchamp (or Ilcaumont) on his 
conquest of Gower about loqq, built on the west bank of the 
river. The castle passed with the lordship or seigniory of 
(h)wer, of which it v/as the ru/mty into the hands of the T)e 
brac^sc family in 1203 (by grant from King John) and e\’entually 
it came bv marriage to the Somersets and is still hold by the 
dukes of boaufort, whose title of barons de Gower dates from 
1506. The castle was freciuently attjK'kcd and on several 
o('('asions more or less <lemolishcd, in the 12th and 13th cen- 
turi(S by the Welsh under the primvs of I)yne^'or. It was 
visitefl by King John in j2io an<l proliably by Edward II. in 
1326, for, after his capture, the chancery rolls were found 
deposited in the castle and were thence removed to Hereford. 
It was finally destroyed by Glendower, was a “ruinous build- 
ing” when seen by Iceland (1536) and has sim e wholly disap- 
j)eare<l. In the ( -ivil War the towm was Royalist till the autumn 
of 1 645 when Colonel Philip Jones, a native of the adjoining 
parish of Llangyfelaeli and subsequently a memlier of Crom- 
wei ’s iqipcr house, was made its governor. Cromwell stayed 
in the town in May 1648, and July 1640, on his way to Pembroke 
am Ireland rc'spectively, and later showed it exceptional favour 
b>' giving it a liberal charter and parliamentary representation. 

'I'he town claimed to be a borough by prescription, for its 
rnly known charters of iiu'orporation arc those of Cromwell 
and lames II., which were never ac ted upon. It probably 
receised its first grant of municipal privileges from William 
31(1 earl of Warwick sonic time before 1184. by a c'harter of 
J215 (confirimul by Henry II. in 1234, by Edward 11 . in 1312 
and bdward HI. in 1332), John himself granted the burgesses 
the right of trading, free of all customs due, throughout the 
W’hole kingdom (except in l.ondon), a right which was pre- 
viously limited to the seignior}*. By 3305 the l>urgcsscs had 
!)(•( ome so powerful as to wring a most lihcral grant of privileges 
from their then seigneur William do I’raose (fourth in des<'cnt 
Irom liis namesake to whom Gower was granted by King John 
in 1203), and ho hound himself to pay £500 to the king and 500 
innrks to any burgess in the event of his infringing any of the 
rights ( ontained in it. By this eharler the liurgesses acquired 
the right of nominating annually two of their number for the 
ofiK'c of portreeve so that tlie lord’s steward might select one 
of th(‘ni to exercise the ofiice, an arrangement which continued 
till 1835; the bailiff’s functions were defined and curtailed, and 
the lord’s chancery was to lie continiuilly kept open for all 
re(|iiiring writs, and in Gower — not wherever the lord might 
happen to l^e. A patent of murage and pavage — from which 
Jt may probably lie inferred that Swansea was a walled town— 
'vas granted by Edward II. in 1317 and another l^y Kdw%ard 
111. in 1338. (TomwcH’s charter of 1655, though reciting that 
‘ time out of mind ” Swansea had been “a towm corporate," 
incorporated it anew, and changed the title of portreeve into 
mayor, in whom, with twelve aldermen and twelve capital 
burgesses, it vested the government of the town. The mayor, 
ex-mayor and one selected alderman w^crc to be justices of the 
pcai e with exclusive jurisdiction and the mayor was the coroner. 
J'our annual fairs were appointed, namely on the 8th of May, 
2nd of July, i^th of August and 8th of October — the first, how- 
ever, being the only new one. In 3658 the protector by an oilier 
charter granted the town independent representation in par- 
liament. At the Restoration, Cromwell’s charters lapsed, but 
in 1685 Ja.mes II, granted another charter which contained the 


arbitrary proviso that the king by order in council might 
remove any officer or members of the corporation. This charter 
was not adopted by the burgesses. 

De Braose’s charter of 1305 bears some evidence to the im- 
portance of the shipping of Swansea even at that date, for 
l)y it there was granted or confirmed to the burgesses the right 
to take from the lord’s woods sufficient timber to make four 
great ships at a time and as many .small vessels as they wished. 
Coal was even then worl^d in the district. Cromwell in Iiis 
charter of 1655 recognized Swansea as “ an ancient port town 
and populous, situate on the sea coast towards J^Yance conve- 
nient for .shipping and resisting foreign invasions." Its status 
was only that of a “ creek " in the port of Cardiff till 1685, 
when it was made an independent port with jurisdiction over 
Newton (now Porthcawl), Neath or Briton Ferry and South 
Burry, its limits being defined in 1847 as extending from Nash 
Point on the east to Whit ford Point on the west, but in 1904 
Port Talbot, which was included in this area, was made into a 
separate port. 

From about 1768 to 1850 Swansea had a somewhat famous 
pottery. Beginning with earthenware which twenty }ears 
later was improved into “ opaque china," it produced from 
1814 to 1823 superior porcelain which was beautifully decorated 
with landscapes, birds, buttertlies and flowers and is much prized 
by connoisseurs. During a short period (1845-3850) an imita- 
tion of Etruscan ware was also produced with figures of rich 
red colour over a body of bl.u k, 

Stnr Ivcwis \V. Dilhvyn, Contrihutions towards a History of Sivansca 
(t8,|o); Colonel (>. (Tiant-I'nincis, Charters Granted to Swansea 
(1S07), and The Smelting of Copper in the Swansea District (2iul cd., 
1881); S. C. Gamwelh A Guide to Swansea and District (18S0); 
Licut.-Colonel W. LI. Morgan, K.E., An Antiquarian Survey of 
Hast Goivet\ ( 13 . Ll. T.) 

SWANWICK, ANNA (1813-3899), English writer and phil- 
anthropist, was the youngest daughter of John Swanwick of 
Liverj)0()l, and was born on the 22nd of June 1833. .She was 
educated partly at home and partly at one of the fashionable 
boarding-sc hools of the day, ^^l 3 elc she received the usual edu- 
cation of accomplishments. Dissatisfied with her own intel- 
lectual attainments she went in 183(3 to Berlin, where she took 
lessons in CkTinan, Greek and Hebrew. On her return to 
London she continued these pursuits, along with the study of 
33iathemati('s. In 1S43 aj)peared her first volunie of translations, 
Sdectitms from the Dramas of (inetJie and Schiller, In 3847 she 
I)ubljshed a translation of S( hiller’s Jungfrau von Orleans ; 
this was followTd in 3850 by Faust, Tasso, Iphigenie and Egmont. 
Ll 1878 she published a compK^te translation of both parts of 
Faust, which appeart'd with Rctsch’s illustrations. It passed 
through s(‘vt^ral editions, was included in Ihihn’s .scries of trans- 
lations, and ranks as a standard work. It was at the sug- 
gestion of Baron Ihmseri that she fii'st tried her hand at tran.s- 
latiori from the Greek. In 1865 she publish(‘d a blank verse 
translation of Aeschylus’s Trilogy, and in 1873, a ('omplctc 
edition of Aeschylus, wLich appeared with Elaxman’s illus- 
trations. Miss Sw^anwiek is chiefly known by her translations, 
but she also published some original work. In 1886 appeared 
Books, our Best Friends and Deadliest Foes ; in 1888, An Utopian 
Dream and Hmv it may he Realized ; in 1892, Poets, the Inter- 
preters of their Age; and in 1894, Evolution and the Religion 
of the Future, Miss Swanwick was interested in many of the 
social and philantliropic movemtmls of her day. In 1861 she 
signed John Stuart Mill’s petition to parliament for the political 
enfranchisement of women. Shti helped in the higher eclucation 
movement, took part in the foundation of Queen Y and Bedford 
Colleges, and continued to take a sympathetic interest in the 
movement which led to the opening of the universities to women. 
Her work was acknowledged by the university of Aberdeen, 
wflii('h bestowed on her the degree of LL.D. She died in 
November 1899. 

See Memoir, by Miss Rruce (1904). 

SWARTZ, OLOF (1760-1818), Swedish botanist, was born 
in 1760. He commenced his botanical studies in Upsala, under 
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Linnaeus and Thnnherp:, and began early to make excursions. 
He made a voyage to America in 1783, visited Kngland in 1788, 
returned to Sweden in 1789, and was made professor of natural 
history in Stockholm. He was the author of many systematic 
works, and largely extended our knowledge of both flowering 
plants and (Tvptogams. He died in 1818. 

SWAT, a tract on the Peshawar border of the North-West 
Frontier Province of India, consisting of the valley of the Swat 
River above its ronflueru'e with the Panjkora. This valley is 
some 70 m. long, varying from 10 m. to a few hundred yards 
in breadth; it is intersected by ravines and glens, which 
bring dtnvn the drainage of the ranges on either side. Only 
that portion of the valley which lies beyond the Peshawar 
frontier hills, and which is reached by the Malakand, the 
ShahkoL and other passes from the south, is Swat. To the cast 
arc the independent hill trac ts of Kohistan and Puner, all 
bordering the Indus, and to the west are Dir and Bajour. 

The Swat river rises among snow mountains in the Kohistan, 
not far from the source of the Cnlgit River. After flowing due 
south for nearly 70 m., it turns to the west and is joined by the 
Panjkora. It then passes through the Mohnuind country, 
and on entc'ring Peshawar district spreads out to the south- 
east in many channels which ultimately fall into the Kabul 
Ri^'er. Total length about 400 m. In British territory its 
waters have been utilized by a series of canals to irrigate an 
area of about 160,000 acres ; and the system is now being extended 
by means of a tunnel through the Malakand range, which will 
tap the river much higlicr up. 

Swat was better known to the ancients, and to the warriors of 
Baber’s time, than it was to us until the frontier risings of 
i 8()5 -97 gave British surveyors the opportunity of visiting the 
country. The ancient name of the river was vSuastos, and that of 
the Panjkora Wiis (ihoura, under whicli names they figure in the 
history of Alexander’s campaign. The site of the city Massaga, 
the caj)ilal of the Assakeni, is supposed to ])e near the iiiodern 
Maiiglaur. But since the adoption of the Khyber as the main 
high road from Kabul to India the Swat routes had passed 
into ol)livion. Only the lower portion of the Swat valley, 
where* the river intervenes between Malakand and the passes 
leading to Dir from the Panjkora, is of military significance. 
The upper valley is closely gripped l^etween mountain spurs 
stretching southwards from the Hindu Koh, rising to 15,000 ft. 
on one side and 19,000 ft. on the other, heaving but a narrow 
space between their rugged summits and the banks of the river. 
The v^lle^', narrow though it is, and traversed by the worst 
conc'eivabje type of hill tra<’ks ’ contains many villages or hamlets, 
and is pretty thickly populated. The district has come ipto 
prominence of recent years, on account of its lying on the direct 
road to Chitral. 

The Swatis arc a clan of Yiisafzai Pathans numlwing 
40,000 fighting men Init are of weakly and thin physique, due to 
the malaria with which the valley is saturated. They arc- 
divided into three main clans, the Baizais, Ranizais and Khwaz- 
<)zais. They had not much name for valour, hut they opposed a 
stout resistance to Sir Robert’s Low’s advance over the Malakand 
Pass in 1895 to the relief of Chitral ; and again in 1897, under the 
influence of fjinaticism, they showed desjx*rale l)raver}" in the 
attack on the Malakand Fort and Chakdara. They are all Siini 
Mahommedans, and have earned thc^ reputation of being the 
most bigoted of all the Afghan tribes. many years they 
were under the religious dominance of the Akhund of Swat, 
Abdul Ghafur, who, jiorn in 1704, obtained ascendancy by means 
of his ascetic pra<'tires, ruled practically undisputed in Swat 
for the last 30 years of his life, and died in 1877. The Akhund, 
after his experience of the British strength in the Umbeyla 
Campaign of 1863, always exerted his influence in favour of 
peace with the British government, though in his earlier days 
he was .sometimes troublesome. He was suerreded by his 
son Mian Gul, who never possessed the same influence as his 
father. 

SWATOW (also Shan tow) y a port of China, in the province 
of Kwang-tung, opened to foreign tr^de in ;869. The population 


is upwards of 60,000. The town Js situated at the mouth of 
the main bninch of the river Han, which 30 miles inland flows 
past the great city of Ch’aochow Fu or Tai-chu (Tic-chu), 
while the surrounding country is more populous and full of 
towns and villages than any other part of the province. The 
climate is good, but being situated at the southern end of the 
Formosa Strait the town is exposed to the full force of the 
typhoons, and much destruction is occasionally wrought. 
English merchants settled on Double Island in the river as early 
as 1856; but the city, which is built on ground but reiently 
recovered from the sea, was formerly a mere fishing village. 
The trade of the port has rapidly increased. In 1869 the total 
value of the trade was £4,800,000, in 1884 £5,519,772, and in 
^904 £7 >o 63^579* rhe surrounding country is a great sugar- 
cane di.strid producing annually about 2,400,000 cwt. of sugar, 
and there is an extensive refinery in the town employing up- 
wards of 600 workmen and possessing a reservoir for 7,000,000 
gallons of water. Next in value comes the manufacture of 
bean-cake, which is also imported in large quantities from Niu- 
chwmig, Chifu, Shanghai, Amoy and Hong-Kong. Among 
the leading exports are tea (since about 1872); grass-cloth, 
manufactured at Swatow from so-called Taiwan hemp (the 
fibre of the Hoehmeria nivea Irom Formosa); pine-apple cloth, 
manufactured in the villages about Chieh-Vang (a town 22 m. 
distant); oranges, for which the distric't is famous; cheap fans; 
and pewter, iron and tin wares. Swatow is also a great emi- 
gration port and was the scene of many kidnapping adventures 
on the part of foreigners in the early days. Their outrages 
gave rise to much hostile feeling towards foreigners who were 
not allowed to enter the city of Ch’aochow Fu until the year 
1861. Of the whole foreign trade of the port upwards of 83% 
is in British bottoms, the trade with IIong-Kong being of 
espec ial importance. 

Alxmt 1865 the whole Swatow district was still divided into a 
number of “ indc-pemdent townships, eac h ruled by its ownhe-ad- 
men,” and the population was dc'scrihcxl in the olficial gazetteer, 
as “ gencTally reliellious and wic'ked in the highest degree.” 
Mr Forrest, British consular agent, relates that in that year he 
was witnc.‘ss to the preparations for a fight between Ihc^ pc'ople 
living on the opposite sides of the estuary, whic'h was onl)' pre- 
vented by a British war-vessel. The Taiphngs swept over the 
country, and by thc?lr ravages and ])lunckTing did iriuc'h to 
tame the indepen denc e of the elans. The piiiiislmic'nt inflieted 
in iSfK) by Commander Jones on the inhabitants of Otingpui 
(Ou-ting-pei), about 8 m. from vSwatow, for the attac'k they 
hud made on the boats of “ Cockc hafer,” showed thcj 

( 4 iinese aiithoritic's that such piratical villages were not so 
strong as had been supposed, (jcneral Fang (a, native of 
Ch'aoc:how Fu) was sent to reduce the distric t to order, and he 
carried out his instructions with remorseless rigour. 

SWAZILAND (native name Pungwarie), a country of British 
South Afric-a bounclc*cl S., W. and N. by the 'rransvaal, E. by 
tlie Portuguese possessions at Delagoa Ba)' and the; Ingwavuina 
division of Zululand. It lies between the Drakensberg and 
Ix'bomho Mountains and is separated from tlie Indian Ocean 
by low land varying in width from 30 to 50 m. It has an 
area of 6536 sq. m. (being somewhat larger than Yorkshire) 
and a population (1904) of 85,484, of whom 898 were whiles. 
Thc^ natives are nearly all Ama-Swazi Bantus, commonly called 
Swazis, and arc closely allied to the Zulus. 

Spurs from the Drakensberg occupy a large part of the country, 
which may be divided into three parallel bells nmning north aiicl 
south. The western belt has an average altitude of about 4300 ft., 
and is known as the high veld. It is succeeded by the midclle veld 
- not more than 2500 ft. above the sea, and that by the low veld- - 
looo ft. high, which reaches to the foot of the Lebonibo Mountains. 
Those are flat-topped, nowhere higher than 2oo(} ft. The country 
is well watered by numerous rivers, all of which discharge into 
Delagoa T3ay. The central and southern parts are drained by the 
Fsutu and other tributaricjs of the Maputa; the northern region 
by the Komati {q.v.) and the Umbclozi. The Umbelozi has two 
ciiicf headstreams, the Dlack and tht^ Whiter Umbelozi, the White 
branch being the more southerly. The climate is warm but healthy 
save in some of the river valleys. The flora and fauna differ in no 
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essential respects from the correspondinK reddens of the Transvaal 

and ZULULAND (seu those articles) , • ■ * 

Towns nnd Commumcations. — llio seat of the adiiiinistration 
is (Mbabane), a town on a Jiorthcrn tributary' of the 

Usutu 4 ^oo ft. alK)vo tlie sea, 40 m. south of Ifarberton and 180 m. 
east of Johaiinesburf'. It replaced (1904) the former capital of 
lirtiniersdorp situatt'd in the middle veld 23 m. south-east of 
Embabaaii, and destroyed by lioer forcc3S during the war of 1899- 
1002.* ]*eak and I'orbes Reef are mining settlements in 

northern Swaziland. Illatikiilu, the chief place in southern Swazi- 
land, is built on a plateau about 3000 ft. above the sea. Zombodi, 
the principal native kraal, lies about 18 m. east of Embabaan. 

A railwa.y from Louren^o Marques, 47 m. long, runs tlirough 
rortuguese territory to the Swaziland border at Umbclozi Poort. 
Tins line is the eastern link in the direct railway connexion de- 
signed between Johannesburg and Delagoa Pay. i'rom Johannt\s- 
Imrg the line runs eastward i)ast Springs and had reached Jireyten 
(14 ^ m.) in 1907. A number of good roads have been constructed. 
There is telegraphic conne-xion with the Transvaal. 

Industries ana Trade. — Tire soil is generally fertile. On the high 
veld, where grc'cn herbage is found all the year round, large numbers 
of sheep and cattle are pastured. This region serves as a winter 
grazing ground for sheep from the Transvaal. TTie middle veld 
is suitable for grain crops as well e,s bananas. suga.r, coffee, tea and 
etlier semi-tropical produce. Millet, maize, pum])kins and ground- 
nuts are extensively cidtivated. On the low veld cotton is grown. 
Some species of the cotton plant are indigenous. 

Resides agriculture the only consideral)le industries are gokl, 
till and coal mining. The goldfields, situated in the north-western 
]virt of the country, area continuation of the De Kaa]) (liarberton) 
lields. The auriferous region is staled to be about 25 sq. m. in 
extent. I 'p to the outbreak of the Auglo-Boer War in 1899 the Vcilue 
of tlie gold exported from Swaziland was about /33o,oc><>. Gold 
mining rc-started on a small scale in 1904 . The output for igob- 
i()o8 was valued at Alluvial tin mining is carried on 

successfullv in the neighbourhood of Embadaan, cassiteritc to the 
value of ^40,000 being e.xported in 1905-1907. The output for 
i<)o8 1909 was valued at Anthracite coal of a good 

(juality is found over a large area of the low veld. Copper is also 
hnmd. All mining is carried on under concessions. Im]>orts are 
(.hicflv food stuffs and cotton goods; they were valued in 1900 at 
/vS.ooo and in 1909 at /47.000, Up to i9o(> no statistics of the 
tra(l(3 of th<; country were kept. Trade is with the Transvaal and 
Drlagoa Ray. The abolition of monopolies in 1904 (see below 
History) gave an impetus to trad<‘. I^p to that date some ^4 ,000,000 
ot foreign capital had been sunk in the country with very little 
return. A large number of Swazis find employment in the Rand 
gold mines. 

Administtalion, — Swaziland forms a crown colony under the 
government of the High Commissioiu?!* for South Africa, It is 
administ(T(‘d by a resident commissioner. Lc’gislation is by ordin- 
aiue. Koman-bulch common law prevails except when modified by 
st.itute, the laws of the Transvaal lieing in force as far as applicable 
to the country. Native laws and ( iistoms arc generally respected 
auil ihi! chiefs exercise civil jurisdiction over their trib(*smc*n, 
subject to appeal to llic resident commissioner's court. TIutc 
IS a special court to deal v/ith serious civil and criminal cases in 
wliich Ruropeans arc concerned. Order is maintained by a special 
police force. Education is mainly dependent on the efforts of 
missionary soeietii's, but the administration has a few schools. 

Kevenue is derived chi(?fly from a ])oll-tax on mitives of per 
annum, concession rents, royalties and customs, h'or the period 
1904 190Q the revenue — apart from loans was about ^^40,000 a 
year, tlui iiurmal expenditure being approximately tlie s;iine amonnt. 
Since 1904 considerable sums {e.F,. / p),o<.>o in 19<»9) luive been s])ent 
by tlu; ailministration on the cx]iropriation of numopolies. Swazi- 
land is a member of the South African Customs Union (see South 
Afru:.\). 

History. -Ama-Swazi tribc.s are believtiil to have occupied 
the country now known as Swaziland from the period of the 
invasion of South East Africa by the Bantu peoples. They 
^vere formerly (!alled Ba-Rapuza or Barabuza after a cliief 
under whom in the i8th century they acquired homogeneity. 
In the early part of the igth century they fell under the dominion 
nf tlie newly constituted Zulu nation. In 1843, Ihe year in 
which the British annexed Natal and with it a part of the country 
hitherto ruled liy the Zulus, the Barabuza, under a chief named 
^wazi, took advantage of the conipfirative weakness of the 
Zulu power, achieve(i independence and founded the present 
state. According to Kaffir custom they aclopted the name of 
their deliverer. The Boers of the Transvaal were then begin- 
uing to occupy the regions adjacent to Swaziland and in 1855 
the Swazis in order to get a strip of territory between them.selves 
and the Zulus, whose power they still dreaded, ceded to the 
J>ocrs the narrow strip of land north of the Pongola River now 


known as the Piet Rctief district. The Zulus under Cctywayo 
claimed the ceded district as theirs and the Swazis as their 
subjects and for over ten years no white farmers were able to 
settle in the district. With the Boers the Swazis remained on 
friendly terms and this friendship was extended to the British 
on the occupation of the Transvaal in 1877. In 1879 they 
joined the British in the attack on the Bapi^di chief Sikukuni, 
whom they looked upon as an ally of the Zulus. 

They captured from 5 #ikukuni certain “ rain medicine,” 
the possession of which has since greatly increased the prestige 
of the paramount chief of the Swazis among the Kaffirs of South 
Africa. On the retrocession of the Transvaal in 1881 the in- 
dependence of the Swazis was recognized by the lioers and the 
Pretoria Convention of that year defined the boundaries of the 
country. By the London Convention of 1884 fkc Trans\'aal 
again recognized the independence of Swaziland. Immediately 
arterwards, however, the Boers began a series of efforts to(*btain 
control of the country. In 1886 tlie governor of Natal received 
a paper from Umbandine (Mbandini), the paramount chief 
of the Swazis, stating that Piet Joubert had called on liim and 
requested him to sign a paper saying that “ he and all the 
Swazis agreed to go over and recognize the authority of the 
Boer government, and have nothing more to do with the Kng- 
ligh.” On his refusal the Boers replied to him, “ Why do you 
refuse to sign the paper ? You know' w'c defeated the English 
at Majuba.” The Boers further added that it the Swazis w'ere 
relying on the Briti.sh, they were leaning on a broken reed, 
and would find themselves left in the lurch. Umbandine 
followed up this communication with a request for British 
protection, hut without result. Later on, in 1887, hotli Boers 
and gold prospectors of all nationalities were ovcrninning his 
countiy^ and Umbandine asked for a British resident. This 
reiiuest was also refused. The Boers now determined to adopt 
tow'ards Swaziland the policy which had proved so suceessiul 
in Zululaiul. A colony of Boers .settled within .the Swazi 
territoric.s and proclaimed “ The Little Free State.” Uinhan- 
dinc w^as then at length induced to ask the Transvaal for annex- 
ation. The Transvaal applied in 1889 to Creat Britain for 
permission to accede to this request, hut the J^riti.sh government 
rtqdied that the only interv'ention to which they wanild consent 
mu.st be a dual one. Con.sequently a joint commission was 
appointed to visit Swaziland and report on the condition of 
things there. Sir Francis de Winton, the British commissioner, 
who was accompanied by Generals Joubert and Srnit on behalf 
of tlie Transvaal, reported that Umbandine had already granted 
concessions, sudi as “postal, telegraphic, banking, customs,” &r., 
to the Transvaal, and concessions of land mining and grazing 
rights to various adventurers. Umbandine had in short granted 
concessions of cveiy conceivable character, including exemption 
from taxation. A chartcT of scTf-government had also been 
granted (1888) to the whites in tlie country. In the circum- 
stances de Winton considered a Briti.sh prolt'ctorate inadvi.sable 
and impracticable. A dual control was arranged in 1890, but tlie 
convention tlien signed proved abortive owing to tlie objection 
of the Transvaal to join the South African Customs Union. 
In 1893 a further conference on the Swazi question took place 
between Sir Henry Loch, high commissioner for South Africa, 
and President Kruger, the result of which was that the aihnin- 
istration of Swaziland, with certain reservations as to the rights 
of the natives, was made over to the South African Reputilic. 
In the following year six Sw'azi envoys visited England for the 
purpxise of asking Queen Victoria to take Swaziland under her 
protection. In view, however, of the arrangement come to, 
this petition had to be refused. In 1894 a convention w'as 
signed betw^een Great Britain and the Transvaal, and the Boers, 
in spite of the Swazi opposition, assumed administration of 
the country. The Boers’ object in intriguing to aciiuire Swazi- 
land was not merely that of obtaining that country. They 
desired also to annex the coast-lands to its east and thus obtain — 
at Kosi Bay — a seaport of their ovyn. This object they might 
have attained if they had agreed to de Win ton’s proposals, 
but Great Britain in view of the increasingly hostile attitude 
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assumed by the Transvaal government now intervened and by 
annexing in 1895 Amatongaland, the region in question, blocked 
the Boers^ further progress towards the sea (sec South Africa : 
History). 

Swaziland suffered during the struggle between the Transvaal 
and Great Britain as to its destiny. Umbandine died in 1889 
and had various successors. Ubanu, installed by the Boers 
as paramount chief in 1894, was a sanguinary despot and was 
compelled to flee in 1898. The {Principal personage in the 
country after Umbandinc’s death was, however, his widow Naba 
Tsibeni, known to Europeans as the queen regent. She more 
than once appealed to the British to cause the Boers to respect 
the terms of the conventions, and before the outbreak of the 
Anglo-Bocr War in 1899 she took the side of the British. On 
the annexation of the 'I'ransvaal in 190T the qiu^en regent asked 
that Swaziland might be annexed also. On the cessation of 
hostilities a British special commissioner was sent into the 
country — then in a condition bordering on anarchy — and a pro- 
visional administration established. In June 1903 an order in 
council formally conferred the government of the country on the 
governor of the Transvaal (then Lord Milner). Lord Milner 
visited Swaziland in July 1904 and denounced “ the alx)minable 
network of concessions in which the country was entangled. 
On the 3rd of October following the governor issued a pjro- 
clamalion providing iurthcr for the administration, and for the 
expropriation of tlie ccjiicessions other than tliose relating to 
land and minerals. In SepUmiber 1906 Lord Selborne, who had 
succeeded Lord Milner, conferred w'itli tlie queen regent and 
her councillors on epiestions specially affecTing the natives. 
A lad named Sohhiiza, Imihi about 1898, was selected as para- 
mount chief, Naba Tsibeni, his grandmother, being confirmed 
as regent during his minority. In December 1906 the control 
of Swaziland was severed from the governorship of the 'IVansvaal 
and transferred to the High Commissioner for South Africa, 
and in March 1907 a resident commissioner was ap]X)ini(‘d. 
When the Union of South Africa was established in 1910, 
Swaziland, with other native territories, remained under direct 
imperial control. 

Sec A. M. MilltT, “ Swaziland,” in Joxirn, Roy. Col. Inst. (iQoo), 
vol. xxxi., and “ Swaziland; its AgriciiUural and Pastoral ITiturc,** 
in Tmnsvaal Agricultural Journ., vol. iv, (kjoO) ; T. R. Jones, 
” Notes on the (reology of WtJst Swaziland ” in Gcol. Mag. (1899), 
vol. vi. Colonial oflicc reports on the countiy h.ive been issue(l 
annually since 1908. Consult also the Colonial Office List issued 
yearly. In it are cited the Blue Pio<jks dealing with Swaziland. 
For history see also Tkansvaal; Bibliography. 

(A.P. IT; F. K.C.) 

SWEARING (O. Eng. swertan, to swear, originally to speak 
aloud, ef. andswerian ^ to answer, Ger. sclmoren, Dan. svaerge 
&c., all from root swer-^ to make a .sound; cf. “ swarm,” pro- 
perly the buzzing of bees, J.at. susurrus), the afllrmaLion or utter- 
ing of a sohmin declaration with an appeal to the Deity, some 
holy personuge or sacred object as confirmation, hence the act 
of declaring the trut h of a statement upon oath (see Oath and 
Evidence). The common use of the word is for the uttering 
of profane oaths or curses. In English law, while blasphemy 
(q.v.) was at common law an indictable offence, cursing or 
swearing was left to the ecclesiastical courts. The Profane 
Oaths Act 1745 inflicted a sliding scale of fines for the use of 
profane oaths according to the rank of the offender, is. for a 
common labourer, soldier or seaman, 2s. for everyone below 
the rank of gentleman and 5s. for those of or above that rank; 
procedure under this act is regulat(‘(l by the Summary Juris- 
diction Acts. By s. 8 of the Town Police Clauses Act 1847 
the use of profane or obscene language is an offence punishable 
on summary conviction by a fine not exceeding 40s. or im- 
prisonment not exceeding 14 days. The offence must be com- 
mitted in a street and the act is confined to urban sanitary 
districts or to such rural districts to which s. 276 of the Public 
Health Act 1875 extended it. By s. 12 of the Metropolitan 
Police Court Acts 1839 ^ similar offence is punishable in the 
metropolitan police area, and various districts have put in force 
by-laws for punishing swearing, cursing, or causing annoyance 


in public places. The restriction as to the place where the 
offence must be committed to be liable to punishment has led 
to the enforcement on occ-asions of the Profane Oaths Act, 
which applies to the whole of England and Wales and is not 
limited to cursing in the streets. It should not, however, 
apply to obscene langiujgc. 

sweating-sickness:; a remarkable form of disease, 
not known in England before, attracted attention at the very 
beginning of the rei/:i:n of Henry VII. It was known indeed a 
few days after the landing of Henry at Milford Haven on the 
7th of August 1485, as there is clear evidence of its being 
spoken of before the battle of Bosworlh on the 22nd of 
August. Soon after the arrival of Henry in London on the 
28th of August it broke out in the capital, and caused 
great mortality. This alarming malady soon became known 
as the sweat ing-sickness. It was regarded as being quite 
distinct from the plague, the pestilential fever or other 
epidemics previously known, not only by the special symptom 
which gave it its name, but also by its extremely rapid and fatal 
course. 

From 1483 nothing more was heard of it till 1507, when the 
second outhrcuik occurred, which was much less fatal than the 
first. In 1517 was a third and miw*h more severe epidemic. 
In Oxford and ('rim])ridge it was vt‘ry faUil, as well as in other 
towns, where in some c:tse.s half the population are said to have 
perished. There is evidence of the disease liaving spread to 
Calais and Antwerp, but with these exceptions it was confined 
to England. 

In 1528 the disease recurred for the fourth time, and with 
great severity. It first sh( 3 wed itself in lAmdon at the end of 
May, and s})ee(lily spread over tlic whole of England, though 
not into St:c)tland or Ireland, In Londem the mortality was 
very great; the court was broktai up, and Henry VIII. left 
Ix)ndon, frequently changing his residence. The most remark- 
able fact about this (‘pidemic is that it spread over the 
Continent, suddenly appearing at Hamburg, and spreading 
so rapidly that in a few weeks more than a thousand persons 
died. Thus was the terrible sweating-sickness started on a 
destructive course, during which it eaiis(‘d fearful mortality 
throughout eastern Europe. France, Italy and the southern 
countries were spared. It spread much in the same way as 
cholera, passing, in one direction, from north to south, arriving 
at Switzerland in December, in another northwards to Denmark, 
Sweden and Norway, also eastwards to Lithuania, Poland and 
Russia, and westwards to Flanders and Holland, unless indeed 
the epidemic, which declared itself simultaneously at Antwerp 
and Amsterdam on the morning of the 27th of September, 
c'ame from England direct. In each place which it affected it 
prevailed for a short time only -generally not more than a 
fortnight. By the end of the year it had entirely disaj)peared, 
except in eastern Switzerland, where it lingered into the next 
ycar;^ and the terrible “ English sweat” has never appeared 
again, at least in the same form, on the Continent. 

England was, however, destined to suffer from one more out- 
break of the disease, which occurred in 1551, and with regard 
to this wc have the great advantage of an account by an eye- 
witness, John Kaye or Caius, the eminent physician. 

Symptoms. — ^Tlio symptoms as dcsciibcd by Caius and others 
wore as follows. The disease began very suddenly with a sense of 
apprehension, followed by cold shivers (sometimes very violent), 
giddiness, headache and severe pains in the neck, shoulders and 
limbs, with great prostration. After the cold stage, which might 
last from half-an-hour to throe flours, followed the stage of heat 
and sweating. The characteristic sweat broke out suddenly, and, 
as it seemed to those accustomed to the disease, without any 
obvious cause. With the sweat, or after that was poured out, 
came a sense of heat, and with this headache and delirium, rapid 
pulse and intense thirst. Palpitation anti pain in the heart were 
frequent symptoms. No eruption of any Kind on the skin was 
generally observed; Caius makes no allusion to such a symptom. 
In later stages there was either general prostration and collapse, 
or an irresistible tendency to sleep, which was thought to be fatal 
if tho patient were permitted to give way to it. The malady was 

' Guggenbuhl, Dcr cnglisch^ Schweiss in der Schweiz (Lichtonsteig, 
1838). 
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remarkably rapid in its course, being sometimes fatal oven in two 
or tlirec hours, and some patients died in less than that time. More 
commonly it was protracted to a period of twelve to twenty-four 
hours, beyond which it rarely lasted. Those who survived for 
twenty-four hours were considered safe. 

The disease, unlike the plaK.uc, was not especially fatal to the? 
poor, but rather, as Cains aflirms, attacked the richer sort and 
tliose who were free livers according to the custom of England in 
those days. “ They which had this sweat sore with peril or deatli 
were either men of wealth, ease or w'cllaro, or of the poorer sort, 
such as were idle persons, good ale drinkers and taverne haunters.'" 

Causes.— attributed the disease to the English climate, its 

moisture and its fogs, or to the intemperate habits of the English 
petmle, and to the frightful want t)f cleanliness in their houses and 
surroundings which is noticed by Erasmus in a well-known passage, 
and about which Caius is equally explicit. But wc must conclude 
that climate, season, and manner of life were not adequate, either 
separately or collectively, to produce the disease, though Ccach may 
have acted sometimes as a predisposing cause. The sweiiting- 
sickness was in fact, to use modern language, a specific infective 
disease, in the same sense as plague, typhus, scarlatina or malaria. 

The only disease of modern times which bears any resemblance 
to the sweating-sickness is that known as miliary fever (“ Schw'ciss- 
fricsel," “ suettc miliairc " or the “ Picardy swoat^'), a malady which 
has been repea teilly observed in France, Italy and southern 
Germany, but not in the United Kingdom. It is characterized by 
intense sweating, and occurs in Iimit(Hl epidemics, not lasting in 
each place more than a week or two (at least in an intense form). 
On the other hand, the attack lasts longer than the. sweating-sickness 
(lid, is always aceunqxinied by an eruption of vesicle.s, and is not 
usually fatal. The first clearly described epidemic was in 1718 
(though probably it existed before), and the last in 1861. l^etween 
these dates some one hundr(‘d a,nd seventy-fivt^ epidemics have been 
cejunted in h'rance alone. 

Authorities. — For hi.dory sec Bacon's Life of Henry VII., 
and the clironicles of (irafton, llolinshed, BaktT, Fabyan. See. 
The only English nuidical account is that of John C'aius, who wtoIc 
in English A liohe or Counseill Agaiyi.st the Disease commonly called 
the Sweate, or Sweating Sichnesse (f.ondon, 1552); and in Latin 
Iki ephenn'ra bvitunnica (Louvain, 155^; reprinted London. 1721). 
riie I'higlish tract is ioj)rinled in Babington’s translation of Hocker's 
Ef^idemies of the Middle Af>es (Syd. Soe,. 1844). This also contains 
Becker's valuable treatise on the English sweat, published in 
Germ, 111 (1844), priiiU'd in his Volhshranliheiten des Mittel- 

alters, edit<‘(i liy Hirsch (Ik'ilin, 18O3). CtTxmev*^ Seri ptores de sudorc 
an(ilico (Jena, 1^47), contains nearly all the original documents, 
iiiLluding the two treatiscis of Caius. See also Hirsch, Handbook 
of Geoi^ntfyhital and Historical Pathology, trans. liy Creighton (Now 
Syd. Sue., 1885). 

SWEATING SYSTEM, a term loo.sely used in connexion with 
oppressive industrial conditions in certain trades. This “ system ” 
originated early in tlic T9lh century, when it was known 
as “ the contract system. Contractors supplying the govern- 
ment with clothing for the army and navy got the work done by 
giving it out to sub-contractors, who in some cases made the 
garments or boots themselves with the assistance of otlier work- 
nien, and in others sublet their sub-contracts to men who carried 
them out with similar help. Afterwards this plan was adopted 
in the manufacture of ready-made clothing for civilian use, and 
of “ l)esp(.)ke ” garments (made to the order of the customer), 
i^reviously the practice had been for coats, &c., to be made up 
by Workmen employed on the premises of the master tailor or 
working together in common workshops,bnt in either case directly 
employed by the master tailor. The new plan brought a large 
number of workpeople possessing little skill and belonging to a 
very needy class into competition with the regular craftsmen; 
and in consequence a fall in wages took place, which affected, to a 
greater or less extent, the whole body of workmen in the tailoring 
trade. The work was done in overcrow'ded and insanitary rooms, 
and the earnings of the workers were extremely low. In 1850 
a vigorous agitation against ‘^the sweating system ’’ was com- 
menced, ba.scd mainly upon a .series of articles in the Morning 
Chronicle, which were followed by a pamphlet. Cheap Clothes and 
Nasty, written by Charles Kingsley under the name of “ Parson 
Lot,” and by his novel Alton Locke. Kingsley and his friends, 
the Christian Socialists, proposed to combat the evils of the 
sweating system by promoting the formation of co-operative 
workshops; and several experiments of this nature were made, 
which, however, met with little success. Except that in 1876- 
^877 the outcry against the sweating system was renewed 
(principally on the ground of the risk of infection from garments 


made up in insanitary surroundings), the matter attracted little 
public notice until 1887, when the system again came into 
prominence in connexion with the immigration of poor foreigners 
into East London, where large numbers of these people were 
employed in various trades, especially in the tailoring, boot- 
making, and cabinet-making industries, under conditions 
generally similar to those aimplained of in the earlier agitations. 
In 1888 a select committee of the House of Lords was appointed to 
inquire into the subject; uM after a lengthy investigation— in the 
course of which evidence was given by 291 witnesses in relation 
to tailoring, boot-making, furriery, shirt-making, mantle-making, 
cabinet-making and upholster)', cutlery and hardware manu- 
facture, chain and nail-making, military accoutrements, saddlery 
and harness-making, and dock labour — this committee presented 
its final report in April 1890. The committee found themselves 
unable to assign an exact meaning to the term “ sweating,” but 
enumerated the following conditions as those to which that name 
was applied : “ (i) A rate of wages inadequate to the necessities 
of the workers or disproportionate to the work done; (2) excessive 
hours of labour; (3) the insanitary state of the houses in which 
the work is carried on.” They stated that, “ as a rule, the 
observations made with respect to sweating apply, in the main, 
to unskilled or only partially skilled workers, as the thoroughly 
skilled workers can almost always obtain adequate wages.” 
With regard to the sweating system, the committee declared that 
this cannot be regarded as responsible for the industrial conditions 
described; for “ the middleman is the consequence, not the cause 
of the evil; the instrument, not the hand wliich gives motion to 
the instrument, which does the mischief. Moreover, the middle- 
man is found to be absent in many cases in which the evils 
complained of alxnind.” While, on the one hand, we find, as 
pointed out by this committee, that “ sweating ” exists without 
the prcs(‘ncc of the “ middleman ” (the fact being that many 
grossly underpaid Workpeople are in the direct employment of 
large firms), it is, on the other hand, no less true that the “ middle- 
man ” (i.e. subordinate employer) is common in numerous trades 
in which there is no trace of any such oppression of the work- 
people employed by the sub-contractors as is denoted by the 
term ‘‘sweating.” Thus, for example, in shipbuilding in many 
cases men work in squads, the leading workmen employing their 
own helpers; in the cotton trade the mule-minders engage and 
pay their own piecers, and the weavers their own tenters; in the 
manufactured -iron trade, in mining, tkc., a good deal of work is 
done under sub-employers employing their own assistants, none 
of these sub-contractors being allegetl to “ sweat ” their helpers. 
There is, in short, no .sy.stem of employment which can properly 
be called “ the sweating system.” At the same time, wherever 
workers possessing a small degree of skill and deficient in 
organization are employed under a number of small masters 
there “ sweating ” is likely to obtain. 

The common idea that the “ sweater ” is an unscrupulous 
tyrant, who fulfils no useful function, and who make.s enormous 
profits, has no counterpart in fact. Whatever may have been 
the case in earlier days, before the internecine competition of the 
“ middlemen ” had time to produce its inevitable effects upon the 
position of these sub-employers, it may now he considered to be 
beyonddispLitc that th(j small master (“sub-contractor,” “garret 
master,” “ fogger,” &c.) usually works at least as hard as his 
employes, and that his gains arc, as a rule, no more than a fair 
return for the work which he performs — work which in many 
instances consists in doing some difficult part of the job, and in all 
cases in organizing the labour engaged. So far as concerns the 
“ manufacturer,” by whom the “sweater” is employed, and who 
is clearly the causa causans of “ the sweating system,” for him 
the practice of getting his work done in outside workshops is 
undoubtedly convenient, especially in localities where rent is 
high, because he is saved the expense of providing accommoda- 
tion for those who do his work. He is also free from restrictions 
as to the subdivision of labour and the employment of a certain 
class of workpeople which the sentiment of the regular factory 
workers would impose upon him. The regular tailor, for example, 
thinks that no one who has not, by a lengthy period of tuition, 
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acquired the rapacity to make a coat right out ought to be 
allowed to enter the tailoring trade. But in the workshop of 
the sub-contractor the work is split up into fractions, each of 
which is soon learned, so that it becomes possible to introduce 
into the trade persons possessing no previous training, and gener- 
ally willing to work for wages far lower than those to which the 
regular tailors consider themselves entitled, and which, so long 
as they are not exposed to the competition of these outsiders, 
they are usually able to secure. On the other hand, while it 
may suit the manufacturer, anxious to keep down the cost of 
production, to give his work out to middlemen, it is beyond 
question that any form of the “ small master ” system is neces- 
sarily liable to abuse in many directions. Among these small 
masters the eagcTncss to secure employment is usually so keen 
that the work is often taken at a price too low for it to he possible 
for these siih-omployers to pay to their workpeople wages 
adequate to provide the reasonable reejuirements of working- 
class life. The workshops of the middlemen are scatlered over 
large districts, and these little masters frecjiK'ntly move their 
business from one house to another. Both of these are circum- 
stances which tend strongly to make efficient regulation by the 
factory and the sanitary inspectors very difficult. Not seldom, 
especiall\' when trade is brisk, these work-places are overcrowded 
in a manner injurious to health, and in not a few cases their 
sanitary condition is defective. It will readily be under- 
stood that combination among the people employed in these 
numerous small i.solated woi k-places is much less easy than among 
the compact bodies of workers employed in large factories, so 
that any attempt to resist oppressive conditions of employment 
by trade-union organization meets with serious obstacles. But 
perhaps the worst of all the features whu'h this method of manu- 
facture presents is the aba-nce of motor power and machiuer\\ 
The fact that a mamifacUirer has laid out a large sum in plant, 
thus entailing a heavy expenditure in “ standing charges,” 
necessarily induces him to do his best to make employment 
regular, in the little outside workshop, on the other hand, 
lengthy spells of enforced idleness are followed by short periods 
of most severe toil, during which the hours of daily labour are 
prolonged to an inhuman extent. At the same time, the work- 
people employed in the ill-equipped workshop of the little master 
are competing with the much more efficient production of the 
factor}' provided with labour-saving macliiiiery driven by steam 
or other mechanical power ; and in many cases their only cliaiice of 
retaining the work under these* circumstances is to tak<^ it at 
.starvation prices. But the progress of invention moves fast, 
and antiquated methods of production are gradually being 
ab;indoned. Already, in many of the trades in which 'the 
sweating system has hitherto largely prevailed, especially 
in the tailoring, the l)0()t-making, the ca])inet-making and 
the nail-making industries, the factory system is coming st) 
far to the front in the race for eheapiU'ss of proiliiction thiU, 
although in certain industrial centres, in which tlie rents of 
factories arc high and a specially abundant supply of needy 
and unskilled workpeople is available, a good deal of work 
is still given out to small outside masters, the proportion of 
the total output manufactured in this manner is day hy day 
dimini diing. (D. Sen.) 

An ciideav'oiii* li.is lx < n madj- in the Unitod Kingdf^m to ct)inb;it 
legislatively the evils of sweating. The Trade Boards Act 1909 
established trade boards for trades to wliich tlie act applied. 
The trades specified were ready-made and wholesale tiiiloriiag, 
the making of paper or chip tioxes, machine- lace making and 
chain-making, but the board of trade was given pow'er to apply 
the act under a pn^visional order to any other tratle in w’hich 
exceptionally low w'ages prevailed. The duties of the trade boards 
arc to fix, subject to certain restrictions, minimum raters of we.gt^s 
for time-work for their trade,s, while; th(*y may also fix geiu ral 
minimum rales of wages for piece-work, an<l these rates may api»ly 
cither unive rsally to the trade, or to any special jirocess in the 
work of the trade or to any spt'cial class of workers, or to any 
special area. 'I'hc fates fuj fixcil Ix'comt; obligatory by order of 
the board of trade upon the expiratioji of six months from the 
date when made by a trade boanl, but they may, in tlie meantime, 
have a limited operation (i) in the absence of a written agreement; 
(2) wlierc an employer has given writtt;n notice to the board of 


trade that he is willing to pay them; and (3) in the case of contracts 
with government departments and local authorities. If the mini- 
mum rate of wages has been made obligatory and an tnnployer has 
been summarily convict(;d of not paying same, he is liable to a 
p(‘iialty of not exceeding £20 in respect of each ollence and to a 
penalty of not t;xceeding £5 for each day on which the ohence is 
continued after conviction. He may also be ordered U> pay, in 
addition, a sum equal to the wages due. The trade boards consist 
of an cijual number of ri'prcseiitativo members of employers and 
workers, togetlier with ajipoiiiterl meiiilxTS whose number must 
be less than half the total of representative members. Trade 
boards may also establish district trade committees with a con- 
stitution similar to their own and may delegate to tlu'm their powi;r.s 
and duties under the act. Women are eligible for membf;rship of 
trade Ixicirds or district committees; indeed, in case of a trade board 
for a trade in which w omen are large ly emjdoyed, at least one of tlie 
ap])oiiited members must be a wtimaii. 

SWEDEN \Sverige\ a kingdom of norlhern Europe, occupying 
the eastern and larger part of the Scandinavian Peninsula. 
It is bounded N.E. by Finland (Russian Empire), E. by the 
Gulf of P>othnia and the Baltic Sea, S.W. by the Cattegat and 
Skagerrack, and W. by Norway. It extends from 69° 3' 21" 
to 55"* 20 j 8" N., and from iT" 6' 19" E. on the soiith-w'cst 
coast to 24“ 9' 11" E. on the Finnish frontier, the extreme 
length being about 990 m., the extreme breadth (mainland) 
about 250 m., and the total area estimated at 173,547 sq. m. 
Out of a detailed total estimate of the boundary line at 
6100 ni., 4737 m. are coastal, the NorwTgian frontier is 1030 m., 
and tiie Finnish 333 m. 

Physical I'cahives. The backbone of the Scaiuliiuiviaji IVninsula 
is a range, or series of masses, of mountains (in Swedish Kiilen} the 
ke(‘l) extentling through nearly the whole length of the peninsula 
towards the western side. 'Mie eastern or Swtulisli Hank lias, there- 
fore, the slighter slope*, d'his range forms, in a measure, a natural 
lioundary between Sweden and Norw'ay Jrom the t;xtreme north to 
the north of Svealand, the central ot the threu; main teTritorial 
elivisions of Sweden (Neiniand, Sve aland and Gdlaland); thenigh this 
lieunielary is not se) well marke'd that the political irontiiT may Ibllenv 
it throughout. Sweden itsell may be e-.emsidereel in four main ])hysical 
divisions — the mountains aiiel iughlanel ehstrie:t, ce:>vcring all Neirr- 
Linel anel the Avestern jiart of Sve*a]aiid; the lowlands of central 
Sweden; the; so-called Smaland highlantls, in the south and south- 
east; anel the ])lains of Skane, occupying the extreme southward 
prelection of the peninsula. 

'rhe first distrie t, thus eldined, is much the large st, anel inclueles 
the greate st ele vations in the* country and the fine st sce'iiciy. The; 
highest mountains are lonnel in lhe‘ nenlh, the' bolel 
jK‘ak of Kebiukaisc reaching 7e">o5 ft., Sarjektjacko, 

^>072 ft., Ix'iiig the heftiest point of a magnificent grouj) " 
inelueling the Sarjeksfjjill, Alkasfjall anel Partefjall, wliicli range 
freim ^500 ft. iqiwarels; and, fartluT south, Siilite’lina, 6138 It., 
long considereel tlie highest point in Scanelinavia. Klevation then 
decreases slightly, tlirougli Stuorevarre; (3787 ft.) aiul .\reskutan 
(4(»56 It.), to the south of which the* railw'ay from Trtmelhje'in in 
Norway into Sweden creisses the fine jiass at Storlieii. South of 
this again, befeire the; main chain passes into Norway, are such 
he ights as He lagsfjall (3813b It.) and Storsylen (3781 It.) ; and a group 
of mountains in llic northern part of the. province of Dalccarlia 
(Diilarne') ranges from 3be)o to 4300 ft. in height. The neighbour- 
he>e)el of Areskiitan anel tlie; Dalarne liighlaiids, eiwing to the railway 
anel the; dt.;velejl>iiie nt of cnmmunicatiems by steaineT on the nunie*r- 
oiis lakes, are visitexl by considerable; numbers of travellers, both 
Sweelish anel leireign, in summer; but the norUu;rn heights, crosseel 
only by a fe;w' unfrexpiented tracks, are; known tei lew, and to a con- 
siderable exte^'nt, indeeel, have neit been closely explored. From the 
sce nic stanelpoint the; re latively small ele'vation of the se mountains 
finds comiieiisation in the low snow'-liiu;, whicli rang(;s from about 
3eM)o ft. in the iieirth to 53e)o ft. in the south of the region. All 
the higlieT parts are; thus snow- duel; and glaciers, numerous in the 
north, occur as far soutli as the Ht;lagsfjall. The outline of the 
I’.ienmtains is g<;nerally rouiieled, the rocks having been subjected 
t > erosieni from a very early geological age, but hard formatie)ns 
cause be)lel peaks at several points, as in Kebnekaise anel the 
Sarjeksljall. • ^ 

1 In Sw'celish the definite article (masc. and fern, cw, n(;ut. ft) is 
adelexl as a suffix to the substantive (when tlu're is no epithet). 
Ge*ogra])hical terms arc similarly .sulTixeel te) name's, thus Daldfvcn, 
the riveT I )al. The commonest ge.-ographical b rms arc : c//, strum 
river; sju^ lake; e, islanel; holm, snndl islanel; fjdil, mountain, group 
or range; dal, valleiy; vik, bay. In Norrland the fedlowing terms 
arc common : a, rive r, ofte;n attached te) the names of the large 
rivers, as Tornf.a, T.ule'a (although i>rop«'rly it means a smalk^r 
river than elf) ; the; names of towns at their mouths always fe)llowing 
this fe)rm; trash (local, properly meaning marsh), jaiir (Lapj>). 
afva^ lake (provincial Swedish, properly a kinel ot creek opejiing 
from a river). A is pronounced 0, 



i*liYSlCAL l EATLIKl'S] 


SWEDEN 


189 


E'roin Ibti spinal mountain ranpc a sorioft r>f larpfo rivor*^ run in 

south-c*astcny clirtiction to the Gulf of Bothnia. In their upper 
^ ^ jiarts they drain great lakes which havci riisultcd from 

Hirers ot formation of morainic dams, and in some cases 

the North* perhaps from tlu; inciflence of (‘rratic upheaval of iho. 
land All 11<* elevations between 900 and 1300 ft. All are narrow 
ill comparison with their length, which is not infrequently inagTiifiod 
to 'view when two lak(iS are connected by a very short stretch of 
running water with a navigable tall of a few feet, such as those 
between IJornafvan, Uddjaur and Storafvan on the Skellefte river, 
'f he tollowing are the principal rivers from north to south : 'I'he 
Torne, which with its tributary the MnoTiio, forms the boumlary 
i\ith Finland, has a hmgtli of 227 in., and drains lake Torne (Torne- 
triisk), the area of which is 126 sq. in. The Kalix is 208 m. in 
h'Tigth. Tilt; Lnh; is formed of two branches, Stora and Lilia 
((heat and J.ittle) Lnlo; the length of the main stream is 103 m. 

Stora Tndc branch drains the Langas and Stora Jaile lake's 
(Langasjaur, Luletriisk), which have a length together exceeding 
r,o ni., a fall between tliem of some 10 ft. an<l a total area of only 
8-" sq.'m., as they are very narrow. Jh-low Stora Tailo lake the river 
fortns the Harsprang (harcj’s hiap; Njiiommelsaska of the T.apps), 
the hrgest and one of tlu; fim^st cataracts in Furop(\ 'I'he slu'er fall 
is about 100 ft., ami there is a further fall of 150 ft. in a series of 
trt inendons rapids extentling for m. Farther up, at the lu'ad 
of Langasjaur, is the Stora Sjdfall (great lake fall; J^app, Atna 
MiiorUi Knrtje), a fall of 130 ft. only less grand than the 1 larsprang. 
Jk)11i are sitiiabul in an almost uninhabited country o,nd are rarely 
\j ,ited. Following the Pite river (191 111.), the Skellefte (205 m.) 
drains Ilornafvan and Storafvan, with a fall of 20 ft., and an area 
together ot 275 si]. m. Hornafvan is a strai/^ht and Munbni trough, 
flanked by high hills of unbroken slope, but Storalvan ami tlie iiiter- 
\('ning ITddjaur ani broad, throwing oft d(‘(q) irrc'gular inlets, ami 
pictiiresciuely studded with numerous islets. 'I'lu; Unui (237 m.) 
receiv(‘S a tributary, the Vimlel, of almost (‘(pial length, on the 
north bank sonu' 20 m. from its mouth, and among several lakes 
dr.dus Stor IJmaii (<»j sc], m.). The further principal rivers of this 
rigiftii ar(^ the AngcTimin (242 m.), Imlal (i9f> ni.), draining the, 
l.Lig(s lak<‘S Kallsjf) and Storsjd, Ljusnan (230 in.), Dal and Klar. Of 
Ihi'se the two last ris(^ in the southernmost part oi the inonntain njgioii 
(h'seribed, blit do not as a whole belong to the rc'gion iimler coiisidtTa* 
tion. rhe Angerniaii receives the wat(TS ot a wider .sy.stem of 
streams and lakes than the rivers north of it, and has thus a tlrain- 
age .area of 12,591 sq. m., which is exceeded only by that of th(^ 
Torne (to, (> 90 stp m.), the averag<i of the roimuning rivers named 
being about 7700 sq. m. 

Beyond tlu; Harsprang and tlie Stora Sjdfall the northern rivcTS 
do not generally form great falls, though many of the rapi«ls are 
grand. 'Phe Indal, by changing its course in 170b near Bispgarden 
on the TKjrthern railway, has left bare the remarkable bed ol a fall 
called Ddd.'i (dead) Fall, in which many “ giant’s caldrons " are 
(‘X]K)r>e(l. In the iiplamls above the ch.aiii of lakes calle/1 Strdms- 
valtiukd, which are within the drainage area on the Angerman, 
the Ih'illiiig stream forms tlie magniheent llallingsa Fall. In the 
southern mountain valleys of the region tluTe are several beautiful 
foils, such as the Tannfors, not far from Arc’skutan, the Storlx>, 
Handol and Bista. 

Eastward from tlu; main mountain range the highland region 
is ilividcMl into two belts: a midclle licit of morainic deposits ami 
marshes, and a coastal belt. The middle belt is gently undulating: 
viewed from rare eminences the landscape ov(;r the boundless 
li nests resembles a dark green sea, through wdiich the great rivers 
flow straight between steep, ilat-tojqied banks, with long (juiet 
reaches broken by occasional rapids. The few hakes they form 
in this belt are rather mere wideiiiiigs in llu-ir courses; but the tribu- 
t.uy streams drain numerous small lakes and pcuL-ii losses. In 
the extreme north this belt is almost Hat, a few low hills .standing 
isolnte<l and conspicmuis; ami the rivers have serpentine courses, 
while steep banks are aliseiit. 'Phe middle belt merges into the 
coastal belt, covered by geologically recent marine dc;posils, r(;aching 
an extrciue height of 700 to 800 ft., and extending inland some Oo 
to .So m. in the north and 40 m. in the south. Small fertile jilains 
arc characteristic, and the rivers have cut deep into tlie .soft deposits 
of sand and cl.iy, leaving lofty and picturesque bluffs {nipor). 

The orograpliical division of the c(;ntral lowlands bears com- 
parison in formation with the coastal belt of marine deposits to 
Ceotra! north. Here are flat fertile plains of clay, well 

Low'tMnH wooded, with inninnerablc lakes, including the four 
great lakes, Ven(;r, Vetter, Mfilar and Hjelmar. 'riiese, 
except the last, far exceed in area any of the northern lakes, and even 
Hjelmar (185 sq. m.) is only exceeded by Ilornafvan- Storafvan. 
The areas of the otlua* three lakes are rcspectiv^cly 2149, 733 and 
4*19 sq. m. Vener, Vetter and Hjelmar are broad and open; Mfilar is 
very irregula.r in form, and of great length. Malar, Vener and Hjel- 
mar contain many islands; in Vetter there are comparatively few. 
None of the lakes is of very great depth, the deepest sounding 
occurring in VeUL^r, 390 ft. In Hjelmar, which measures 38 m. 
from east to west, and is 12 m. in extreme width, the greatest 
ueptli iis only 59 ft., but as its flat shores were formerly subject 
to inundation its level w;is sunk (> ft. by deepening the navig- 
able channel through it and clearing out various waterways (the 


Eskiltuna river, Hjelmar c.anal. Ac.) in 1878-1887. Th6 scenery of 
the.se lakes, though never grand, is always quietly beautiful, esju'ci- 
ally in the case of Malar, the wooded shores and islands ol which 
form a notable feature in the ])leasant en\' irons of the city of Stock- 
holm. The elevation of the central lowlands seldom exceeds 
300 ft., but a few isolated heigJits of Silurian rock appear, such as 
Kinnekullc, rising 988 ft. alx>ve sc^a-level on the south-eastern shore 
of VeiuT, Billing. 'll (978 ft.) between that kike and Vetter, and 
(Dmberg (S()3 ft.) on tlie eastern shore of Vetter. Noteworthy 
lf>cal features in the l.and.sca])C of the central lowlands ;ire the e.skers 
or gravel -ridges (ci^icir), trayer.sing the land in a dirt'ction from 
N.N.W. to S.S.hk, from loo lo 200 ft. in height above the suirouiid- 
ing surface. Typical instances occur in the cities f)l Stockholm 
(Bninkebergasscn) and Upsala (Upsala-ast'ii). 

South ot the central lowland.s the .so-called Snidand highlands 
extend over the old province of Snialaiid in the .south-<‘ast, and lie 
roughly south of Lake Vetter and of Gothenburg. ^ ^ 

where they re.ich the south-west coast. The gi;neral 
elevation of this region cxcet'ds 300 ft., and in tlie eastern ^ 
part 600 ft.; the ])rincipal heiglits .are 'I'emLibarkon (1237 ff ) loid 
Fkbacken (1175 ft.), r.boiit 25 m. re.spectively south-east and west 
of tlie town ol jiuikdping at the sontlu'rn exlremit)^ of ].ake Vetter. 
(Jejitlo forest-ckid undulations, many small lakes and peat-mosses, 
are characteristic of the region; wliich, in fact, closely resembles 
the middle belt of the northern highland region. The Smaland 
highlands abut soiitliward upon the plains ol Skaiu*. the last of 
the main oro;*:iM}>hical divisions, which coincides roughly with the 
old province of Skane (Scania). Level plains, with rich op('n 
mea<l<»w.s and cultivated lands, the monotony of which is in some 
jiarts relieved by beech wood.s, arc si'parated by slight ridges with 
a general direction from N.W. to S.K., sueh as i lallamlsi'Vsen in the 
norlh-vvest. \vith an extreme elevation of 741 ft. 

The hydrographical survey may now lx; completed. The Dal 
river, which enters the Gulf of Bolluiki near t'.elle, is formed of the 
union <»f eastern and western boinches (Osier Dal, 

Vesh'r Dal) not far from the town of Jmlmi. Tlu; eastern 
branch dr.diis v.arious small kikes on the Norwegian " " 
frontier, aiul in its lower course passes through the beautiful Lake 
Siljan. 'I'he k'ligth of the whole river including the eastern as tlic 
niaia braneh is 28^ m. 'File Klar river (228 m.) rises as the Iniemund 
river in 1 'acmundsjb, a large lake in Norway i lo.se west of tlu* sourctvs 
of the Dal. Tlu* Kkir flows south into Lake Vener, whicli is drained 
to the (kittegal by tlu; short G(>ta river, on which, not far below 
the kike, are tbo c(;lebrated lalls of TioUhaltan. Lake Vetter 
drains eastward by tlie Mot. da to the Baltic, Like Malar drains 
in the same dircclitm by a .sliorl channel at Stockholm, the normal 
fall of whit'h is so slight that the stieain is .sometimes reversed. 
'Fhc Smaland higlikinds are drained to tlu; Baltic and ('attegat 
by numerous rivi'vs of less im])ortance. Excepting I'inkind no 
country is so full of lakes as Sweden. About i.pooo sip ni., nc.irly 
one twelftli of tlu; total area, art; under water. 

The coast of Swi;den is not indented witli .so nuiiiy or so deep 
fjords as tliat of Norway, nor do the shores of tlu; (Bilf of Bothnia, 
the Baltic and the dittegat share in the peculiar const 

grandeur of the North Sea coast. All. however, have 
a common feature in the fringe of islands which, throughout ne.arly 
the entire length, shelters tlu* coast of the maiiihuid from the open 
sea. 'Fhis " skerry lence " (in Sweclish, ^knr^tird) is only interrujiled 
lor any considi'rable distance (in the case; of Swedc*n) round the 
.sontlu'rn shore oil the Ikit^coast of Skane, between the towns of 
Varberg on the wt'st and Aims on the east. Between it ami tlie 
mainlaiul lies a connected series of navigable .sounds of the greatest 
advantage to coastwise traflic, and abo of no little importance as 
a natural deleiue. The skiirgard ot the ( attegat, north ot Varberg. 
is bald and rugged. 'I'he two largest islands arc Orust and 'rjoni, 
north of (iothenburg. Dlf the south east loast the place ol the 
skarjoird is in a measure taken by the long narrow island of (^kind, 
blit north of this the skiirgard begins to widen, and the most con- 
siderable fjords arc found, such as Bravik, which pciu'tr.iti's tlu; 
land for 35 111. n(;arly iq) to the town of Norrkoping. The islaml 
belt is widest (.some 45 m.) oil the city of Stockholm, the approach 
to which from the. .st'a^ is fanunis for its beauty. I'.n ther north, 
a narrow sound (Alaiids Hal) inter\cning on the Swedish side, tlu; 
vast Aland archipelago, belonging to Russia, extends acio.ss to the 
Finni.sh coast. 'Fhc skiirgard of the Gulf of J.iothnia is less fully 
developed than that of either the Baltic or the Cattegat. Tlu; 
islands of the skiirgiird as a whole are rugged and iiicluresque, 
though never loftv like m.iiiy of those off the Noiw'egian coast. In 
the Baltic many arc well wxxuled. but the majority are bare or heath- 
clad. as an; those of the Ciulf of Bothnia. Gf the large islands 
in the Baltic and Cattegat. be.sidcs Olaiid, only (iolland is Swedish. 

Geology. — 'Fhe fundamental rocks of Sweden iK-long to the Azoic 
or pre-Cambrian formation, and consist of crystalline rocks. Ihrci 
divisions are distinguished by some authors — the grey gneiss, the 
red iron gneiss and the grannlite. 

The grey gneiss ])redominatcs in the northern and eastern parts 
of the country, from Vcsternorrland down to the province of Kalmar. 
The rock has a prevalent grey colour, and contains as characteristic 
minerals garnet and in some parts graphite. 

The red iron gneiss prevails in western Sweden in the provinces 
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of VermlanM. Skaraborpf, Elfsboril?, and down to the province of 
Kristianstad. The lorFnation is very uniform in its character, tlie 
gneiss having a red colour and conteining small granules of magnetite, 
but, nevertheless, not a single iron mine belongs to this region. The 
red gneiss con tain. s in many places beds or masses of hyperite. 

Tlic granulite, also called curitc and hallcllinta, is Ihe mo.st 
important of the I’re-Cambrian formation, as it contains all the 
metalliferous deposits of Sweden. It prevails in the middle part 
of the country, in Kopparberg, Vcstmanland. I'psala and parts 
of Vern^land. It occurs also in Ostergotland, Kalmar and Krono- 
berg. The rock is a very compact jyid fine-grained mixture of 
felspar, quartz and mica, often graduating to mica schist, quartzite 
and gneiss. With these are often associated liim^stones, dolomites 
and marbles containing serpentine (Kolmardeii). The metalliferous 
deposits have generally the form of beds or layers between the 
strata of granulite and limestone. They are often higlily con- 
torted and dislocated. 

The iron deposits occur in more or less fine-grained gneiss or 
granidite (ticllivara, Crfingcsbcrg, Norberg, Slriberg), or separated 
from th(^ granulite by masses of augitic and amphil^olous minerals 
{gi't'mskarn) , as in lY'rsborg and Nordmark. Sometimes they arc 
surrounded l)y hallellinla and limestone, as at Dannemora. Langban, 
f’ajsberg, and then cany manganiferous minerals. Argentiferous 
galena occurs at Sala in limestone, surrounded by granulite, and at 
Giildsmedshytta (province of Orebro) in dark hallellinla. Copper 
pyrites oecvir at l\'ilim in mica-schists, surrounded by hfilleflinta. 
Zinc-blende occurs in large masses at yXmmcberg, near the northern 
end of L;iko VetbcT. The cobalt ore consists of cobalt-glance 
(Tiinal)erg in the province of S(xlermanland) and of linneitc (at 
Gladhammar, near Vestervik) . The nickel ore of Sweden is magnetic 
pyrites, containing only a v'ory small percentage of nickel, aa^l gener- 
ally ocenrs in diorite and greenstones. Besides the ciy.stallinc 
gneiss and haileflinta there arc also .sedimentary deposits which arc 
belicv’^cd to be of Bre- Cambrian age. The most important of these 
arc tlic Dala Sandstone (chiefly developed in Dalarne). the Almas- 
akra and Visingsd series (around Bake Vetter), and the Dalsland 
formation (m^ar Lake Vener). 

Large masses of granite arc found in many parts of Sweden, in 
Kronol)erg, Orebro, Goteborg, Stockholm, tic. Sometimes the 
granite graduates into gneiss; sometimes (as north of Stockholm) it 
encloses large angular pieces of gneiss. Intrusions of hyperite, 
gabbro (anorthitc-gabbro at RMclmansb in the province of Stock- 
holm) and diorite arc also abundant. 

The Cambrian formation gem-rally ocenrs along ^^^th the Ordovi- 
cian, and consists F)f many divisions. The oldest is a sandstone, 
in which are found traces of worms, impressions of Medusae, and 
sIk'IIs of Mtekwif:'ia. I'he ui)j)er divisions consist of bituminous 
limestones, clay-slalcs, alum-slate, and contain numerous species 
of trilobites of the genera Paradnxides, Conocorvphe, Agnostus, 
SphaevophtJiahmis, Pcltura, 6 iC, The Ordovician formation occur.s 
in two distinct facies — the one shaly and containing graptolites; 
the other calcareous, with brachiopods, trilobites, See. The most 
constant of the calcareous divisions is the Orthoceras limestone, a 
red or grey limestone with Megalaspis and Orthoceras. The sub- 
tlivisions of the system may be grouped as follows : (i) Ceratopygo 
Limestone; (2) Lcnv(*r Graptolite Shales and Orlhocoras TJmestone; 
(3) Mi<ldle Graptolile Shales, 'Chasmops and other Liimrstones, 
Trinncleus beds. The Cambrian and Ordovician strata occur in 
isolated jiatches in Vesterbotten, Jemtland (around Storsjo), Skara- 
borg, Klfsborg, Orebro, 6stergdtlan<l and Kristianstad. The whole 
of the island of 6land consists of the.se strata. The deposits arc in 
most places very little disturb(Ml and form horizontal or slightly 
inclined layers. South of Lake Vener they are cap]K;d by thick 
Ix-ds of eruptive dial)asc (called irapp). North of l^ikc Siljan (pro- 
vince of Kopparb(;rg), howev^er, they have, becui very mncli dislocated, 
'the Silurian has in Sweden almost the sanu^ character as th(' W('nlock 
and Ludlow formation of England and consists partly of graptolitc 
shales, partly of limestones and sandstones. The island of Gotland 
consists entirely of this formation, which occurs also in some jiarts 
of the province? of Kristianstad. In the westi’.rn and northern 
al])ine part of Sw(*(len, near the boundaries of Norway, the Silurian 
strata are covcTed by crystalline rocks, mica schists, cpiartzitc-H, (Src., 
of an enormous thick nc-ss, which have been brought into their present 

f >ositions upon a thrust-plan('. 'rhese rocks form the mass of the 
ligh mountain of Areskutan, &c. 

The Triassic formation (Rhaetic division) occurs in the northern 
part of Malmbhus. It consists partly of sandstones with impressions 
of j)lants (cycads, ferns, &c.), and partly of day-beds with coal. 

The Cretaceous formation occurs in the provinces of Malmdhus 
and Kristianstad and a few small patches are found in the province 
of Bh'kinge. Only the higher divisions (Senonian and Danian) of 
the systf-m are represented. The? deposits are marl«i, sandstones 
and limestones, and were evidently formed near tluj shore-line. 

The most rect-nt dej^osits of Sweden date from the Cdacial and 
Post-Glacial pi-riotls. At the Ix^ginning of the (dacial period the 
h(-ight of Scandinavia above the level of the sea was gr(iater than at 
present, Swedem being then connected with Denmark and Germany 
an/1 also across the middle of the Baltic with Russia. On the west 
the North Sea an«l Cat.t(*gat were also dry land. On the elevated 
parts of this large continent glaciers were formed, which, proceeding 


downwards to the lower levels, gave origin to large streams and 
rivers, the abumlant deposits of which formed the diluvial sand 
and the diluvial clay. In most parts of Sweden these dc-po.sits 
were swq)t away w^heii the ice advanced, but in Skanc they olten 
form still, as in northern Gorjuany, very thick bcils. At its inaximiim 
^ the inland ice not only ccivt-red Scandiiuivia but also j)as.s(;d over the 
I present Ixjundaries of Russia and Cxcrmany. When the climate 
l.K*camc less severe the ice slowly receded, leaving its ni()rain(\s, 
called in Sweden hrosstenslera and krosstensgrus, Swi-dish geologists 
distinguish bctwetui hottengrus (bottom grav'el, bottom moraine) 
and ordinary krossgrus (b rrninal and side moraine). 'I'hc' lormer 
generally consists of a hard and compact mass of rouiuled, scratched 
and sometimes pohshed stones firmly embedded in a powder of 
crushed rock. The latter is less compact and contains angular 
boulders, olten of a considi-rable size, but no powder. Of lat(T origin 
than the krosstensgrus is the rullstensgrus (gravel of rolled stones), 
which often forms narrow ranges of hills, many miles in length, 
called ^sar. During the disap]^carance of the gjeat inlaml iee 
large masses of mud anti sand were carried by the ri\ers and 
deposited in the stia. 'I'ht'se tleposits, known as glae.ial sand and 
glacial clay, cover most parts ot .Sweden .south of tlu; provinces of 
Kopparbetg and Vcrmland, the more elevated portions of the juo- 
vinces of Ivllsborg and Kronoberg exce])ted. In the ghicial clay 
sht-lls of Yoldia an tica have bt-tm met witli in many places {e.g. lu-ar 
Stockholm). At this ejioch the North .Sea and the Baltic were 
connecUil along the line of Vener, Vetter, lljelmar and Malar. 
On the other side the W bitt? Stia was conneeted by Lakes Onega and 
Ladoga with the (inlf of Finland and the Baltic. In the depths of 
the Baltic and ot J.akes Vener and Vetter there acttially exist 
animals which belong to the arctic iaiina and are remnants of the 
ancient ie.(.*-sca. 'the glacial clay consists generally of alternate 
darker and lighter coloured layers, which give it a striped a] >pearaiice, 
for which reason it has olten been calh'd hvarjvig lera (striped clay). 
The glacial clay of the Silurian n-gions is generally rich in lime .and 
is thus marl ot great ferlilily. Tin; deposits ol glacial .‘and and 
clay arc found in tlic southern part of Svvedc'n at a. hei/;lit ranging 
from 70 to 150 ft. above the level of the .sea, but iii the inbrior of 
the country at a height of 400 ft. above tb(^ sea. 

On the coasts ol the ancient ice-sea, in which the glacial clay 
was d(‘posited, tluTc^ \vct(‘ heaped-up masses of .shells whicli belong 
to species still extant around S])itzbergen and Greenland. Most 
renowned among these shell-deposits are tlu-. Kapellbackanu' near 
IJddevalhi. With the melting of the great ice-sh('(*t the climate 
became* mildi-r, and the .southern part of .Swe'den was covered with 
.shrubs and plants now found only in the northern and al])ine parts 
of the country {.^alix polavis, Dryas oitopetala, Betula nana, So..). 
d'he .sea fauna also gradually changed, the arctic specic.s migrating 
northward ami being .sncceecleul by the species existing on the coa.sts 
of Sweden. The Post-Glacial period now began. Sands {mosuud) 
and clays {akerlera and furuslera) eontirnieel to be deposited on the 
lower p<irts of the country. they are generally ol insignificant 
thickness. In the sheillow lakes and enclosed bays of the sea tlurc 
began to be formed and still is in course ol iormaliou a depo.'-it 
knov\Ti by the name gyttja, characterized by tlui diatomactioiis 
shells it contains. Sonuitimes the gyttja consists mainly of diaitoms, 
and is then called bergmjol. The gyllja of tin* lakes is generally 
covered over by peat of a later date. In many of the lakes of Sweden 
there? Is still in progress the* formation of an iron ore, called sjovialm, 
ferric hydroxicle, depo.sited in forms resembling peas, coins. Sec., 
and used for the manufacture of iron. (il La.) 

Climate. — 'the climate of the Scandinavian peninsula as a whole 
is so far tempered by the warm Atlantic drift from the .south- \v(*st 
as to be unique in comparison with other countn(?s of so high a 
latitude. The mountains oi the Keel arc not .so high as wholly 
to destroy this elket over Sweden, and the maritinu; influence ot 
the Baltic, system has also to be considered. Swed(*n thus occupies 
a climatic position bet\v(*('n the purely coastal conditions of Norway 
and the purely continental conditions of Russia; and in some years 
the climate inclines to the one chara('.ter, in others to the other. 
As a re^snlt of the wide latitudinal extent of the country there are 
also marked local variations to be contrasted. About one-se\'enth 
of the whole country is north of the Arctic Curcle. The mean annual 
temperature ranges from 26*6'’ F. at Karesnando on the nortluirn 
frontier to 44*8" at Goth(;nbnrg and 44 ‘6® at Lund in the .soiitli 
(or 20*5® to 45® reduced to .sea-l(?vel). Between these extremes the 
following actual average temperatiiRjs have been observed at certain 
stations from north to south which are appro])riatoly grouped for 
the purpose of comparison (heights above sca-lcvel following each 
name): — 

Jockmock (850 ft.), at the foot of the lake-chain on the Little Lulc 
river — 29*7"; and Haparanda (30 ft.), at th(i head of tlu; Gulf of 
Bothnia — 32*4®. 

Stensclc (1076 ft.), at the foot of the lake-chain on the Umc — 
31-8®; and Ume& (30 ft.), at its mouth on the Gulf of Bothnia — 34-9‘^* 

Ostersund (1056 ft.), on Storsjo — 35*2®; and Ifcrnosand ft.), 
on the Gulf of Bothnia — 37 '8°. 

Karlstad (i8o ft.), at the head of Lake Vener — 42*3°; Orebro 
(102 ft.), at the west of Lake Hjelmar — 41 *4®; and Stockholm (144 ft.) 
— 42*1®. 

Gothenburg (26 ft.), on the Cattegat — 44 *8® ; Jonkoping (312 ft.), 
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at the south of Lake Vetter*-42*4®; and Vestcrvik (43 ft.), on the 

the^ local variations thus indicated arc brought out more fully 
bv a consideration of seasonal, and especially winter, temperatures. 
In Sweden July is generally the hottest month, the average tempera- 
ture ranging from about to 62'^. In January, however, it ranges 
from 4® to 42” (February is generally a little colder). Moreover, 
there are two w(‘ll-markcd centres of very low winter ttmiperature 
in thV inland parts. The one is in the mountainous region of the 
south of Jcmtland and the north of Dalarne, extending into Norway 
and thus lying in the middle of the peninsula about 62 '\N. Here 
the average temporature in January is 8 ‘5°, whereas at Ostersund 
it is* over 15®. The other and more strongly marked centre is in 
the far north, extending into Norway and Finland, where the 
average is 3 -8“. The effect of the spinal mountain range in modifying 
oceanic conditions is thus illustrated. The same effect is well 
shown by the linguiform isotherms. Tn January, for example, the 
isotherm of after skirting the north coast of the Scandinavian 
peninsula, turns southward along the Keel, crossing the upper part 
of the district of the great northern lakes. It continues in this 
direction as far as the northern end of Lake Mjdscn in Norway 
N.). then t\irns sharply north-north-eastward, runs W’cst of 
Lake Siljan, and bends north-cast to strike the Bothnian coast near 
Sk'(‘lk‘ftca. In July, on the othc^r hand, the isotherms show an 
almost constant temperature all over the country, and the linguiform 
curviS arc wanting. 

'fhe relative length of the seasons shows contrasts similar to those 
of temperature. In th(‘ north spring begins in May, summer in the 
mitldle of June and autumn in the middle of August. In the south 
and south-west spring begins in March, summer in the middle of 
May and autumn in October. At Karesuando the last frost of 
spring occurs on an average on the T5th of June, and the first of 
autumn on the 27th of August, though night frosts may occur 
earlier; while at Stockholm 4^ months are free of frost. Ice forms 
alwiit October in the; north, in November or December in the 
midlands and south, and breaks up in M.ay or June and in Ai)ril 
respectively. Ice covers the lakes for 100 to T15 days annually 
in the south, T50 in the midUinds and 200 to 220 in the north. A local 
increase of the ice period naturally takis place' in the ujiper parts of 
tlm Smaland higlilands; and in the case ol the great lakt?s of Norrland, 
the wesb'ni have a ratluir shorter ice period tlian the eastern. As 
to tile seas, the formation of icc on the w(^st and south coasts is rare, 
hut in the central and north.ern parts of tin? Baltic drift-ice and a 
fringe of solid ice along the coast arrtists navigabou from the end 
of T)ec(Mnhor to the beginning of April. Navigation in the southern 
part of the Gulf of Botlinia is imiicdod from the end of November to 
tlie beginning of May, and in the north tlie gulf is covtTed with ice 
from November to tlui last half of May. Snow lies 47 <lays on an 
average on the plains of SkS-iic, while in the north it lies from 140 
to 1 00 days. 

Tlie northern summers find compensation for brevity in duration 
of sunshine and light. At Karesuando in 08'’ 2O' N. and 1093 ft. 
above sea-l(^vel the sun is seen continuously above the horizon from 
the 2()lh of May to the i8th of July; at HayiaraTida for 23 hours, 
at Stockholm for 18 J hours, and at Lund for 17^ hours at the .summer 
solstice. Atmospheric refraction causes the sun to b<; visible for 
]j<ri(»ds varying irom south to north for a quarter to half an hour 
alter it has actually sunk bedow the horizon. With the long twilight, 
perliaps the most cxcpiisite period of a s(!ason which j^rovides a 
successiun of beautiful atmospheric effects, daylight lasts without 
interni])tion from the ibth to the 27th of June as far south as Herno- 
sand ((■)2‘’ 38' N.). 

file axerage annual rainfall for Sweden is 1972 in., locally in- 
creasing on the whole from north to south, and rcvacliiiig a maximum 
towards the south west, yircxipitation on tin's coast grc;atly exceeding 
tliat on llu! soiitli-cast. Tims the average in the north of Norrland 
is 10-53 iJ^M in the south of Norrland 22*6 in. At Boras, midway 
between the south end of Lake Vetter and the Cattegat, the average 

35 in., and 45*82 in. were registered in 1898. At Kalmar, 
liowtivcr, on tluj Baltic opposite Oland, the average is 14-6 in. This 

an extreme instance for the locality, but the minimum for all 
Swc‘(l(‘n is found at Karesuando, with 12*32 in. The period of 
maximum is generally the latter half of summer, and the minimum 
in E'ebruary and March; but the maximum occurs in October at 
coast stations in Skano and in the island of Gotland. The pro7>or- 
tion of total precipitation which falls as snow ranges from 36 % in 
the north to 9 «/o in the south. 

Floya.-~\i\ the preceding physical description indications arc givem 
of the vast extent of forest in Sweden. The alpine trc(’l(!SS region 
occupies only the upper flanks of the spinal mountain-range above 
an chjvalion varying from 1800 ft. in the north to 3000 ft. in the 
south. It is belted by a zone of birch xvoods, with occasional 
mountaiii-ash aiul aspen, varying in w'idth from about 20 m. in the 
north to a fraction of a mile in the south. Below this extends a 
^‘-'Klon of firwood covering the whole country north-cast of 
i-akc y ener and north of the Dal Kiv(T. The fir {Pinus sylvestris) 
and pine (Pinus aines) are the predominating trees. Spruce is 
common, and ev’on predominates in the higher parts (between the 
of valleys and immediately btdow the birch-belt) in the north 
01 iMorrland. South of the southern limit indicated, in the midland 


district of the great lakes, the oak (Quercus pedunculata) appears 
as well as pine and fir; and, as much of this area is under cultivation, 
many other trees have been introduced, as the asli, maple, elm and 
lime. South of a line running, roughly, from the foot of Lake Vener 
to Kalmar on the Baltic coast the beech begins to appear, and in 
Skiine and the southern part of the Cattegat seaboard becomes 
predominant in Hkj woods which break the wide cultivated places. 
Of wild llowtTing plants only a vtiry few arc endemic species (though 
more arc endemic varieties) ; the bulk are immigrants after the last 
glacial epoch. Of these most arc common to arctic lands, or occur 
as alpine plants in lower latitudcjs. The number ol species decreases 
according to geographical distribution from south to north; thus 
wliilc upwanls of 1000 arc foifhd in Skane, there arc only about 700 
in the midlands, 500 in the lower parts of southern Norrland and 
less than 200 in the cxtrcime north. 

Fauna . — ‘The eHi-cts of the great latitudinal range of Sweden 
on its climate and flora has its parallel to a modified extent in the 
case of fauna. Only a few animals arc common to the entire 
country, such as the hare (Lepus iimUhis) and the w<^asel; although 
certain otluTS may be added if the high mounUin region be left 
out of consiilcration, such as the .scpiirrel, fox and various shrews. 
Among large animals, the common bear anti the wolf have been 
greatly reduced in numbers even within later historic times. These 
anti the lynx are nt)\v restricted to the solitary deptlis of the northern 
fortists. Characteristic ot the high mountainous region are the arctic 
fox, the glutton and the lemming, whose .singular intermittent 
mignatitms to the lowlantls have a cunsitlerablt^ temporary influence 
on the distribution of beasts and birds of prey. There may also be 
mentioned the wild reindeer, which is rare, tliough largo domesticated 
herds are kr-pt by the Lapps. The elk, carefully preserved, haunts 
tin* lonely forests from the Arctic Circle even to the Smal.and high- 
lands. Tlu' roe-deer and red- deer are confined to flu; southern parts; 
though tlu; first is found in the south of the midland j>lains. In 
th(;se plains the fox is most abundant, anti the badger and licdgeliog 
are found. Martens and ottt'rs are to some exh'nt hunted for their 
skins. A whitt' wintt'r fur is characttTistic of several of the smaller 
animals, such as the liart*, fox and w'i;asel. The common aiul grey 
seals are met w-ith in the lu-ighboiiring seas, and Phoca foctida is 
confined to the Baltic. Among luvds by far the greater protiorlion 
is migrant. Characteristic type's common to the whole country arc 
the teal, snipe, golden plover and v/agtail. In the northern moun- 
hiins the ptarmigan is common, and like other creatures assumes a 
white winter dress; ducks and otb(*r wati'r-fowl 1re(|uenl the lakes; 
the golden eagle, certain buzzards and owls are found, and among 
smaller birds the Lajijilaml bunting (Plnirophanes laponims) 
may be mentiomd. In the coniferous forests the black grouse, 
hazel grouse and w’illow grouse, ca])ercailzic and woodcock arc* llic 
principal game birds; the crane is found in marshy clearings, birds 
of prey arc numerous, and the Siberian jay in the north and the 
common jay in the south arc oftin heard. But in the north(!rn 
forests small birds arc few, and even in summer thi'sc wilds give a 
strong g(;neral inqircssion of lifelessiu'ss. In the midlands the par- 
tridge is fairly common, though not readily enduring the harder 
winters; and ringdoves and .sloi k-doves occur. The lakes arc the 
homes of a variety of acjuatic birds. On the coasts a number of 
gulls and tc;rns are found, also the eider-duck and the sca-eaglc, 
which, however, is also distributed lar over the laud, 'liic species 
of reptiles and anipliibians are fexy and chiefly confined to the 
southern parts. There are three specit'S of snake, inchuling the 
viper; three of lizard; and eleven of bairachians. Ihc rivers and 
lakes are generally well stocked xvilh fish, such as siilmon, trout 
of various species, gxv'yiiiail ami vtmtlacc (esjiecially in the north), 
pike, cels, perch of various spexiies, turbot, bream and roach. 'Phe 
fexv sportsmen xvho have visited the higher parts of the great northern 
rivers hav<; found excellent trout-lishing, with pike, ])ijrch, char and 
grayling, the cIuhj* occurring in the iqipermost ^larts of the rivers, 
and the grayling beluxv thejn. The fisheries, both fresh- w-ater ami 
sea, arc imiM^rtant, and call for considi ration as an industry. 'Phe 
herring, cod, flatfish, mackerel and sjirat arc taken in the seas, 
and also great numbers of a small herring called stromming. In 
the brackish waters of the cast coast .sea fisJi are found, higether with 
pike, perch anfl otlier fr(*sh-water forms. The crayfish is common 
in many places in central and southern .Sweden. f’t;arls arc .some- 
times found in the fresh-xA^ater mussel (Margaritana fnargariHfera); 
thus a tributary of the Lilia Lule Kiver hikes its name, Perle Kiver, 
from the pearls found in it. Among the lower marine animals a 
few tyjics of arctic origin arc found, not only in tlie Baltic but cvim 
in Lakes Vener and Vetter, having remained, and in the case of the 
lakes survived the change to fresh water, after the di.sappcaranco 
of the coniuixion with the Arctic seas across the region of the great 
lakes, the Baltic, and north-cast thereof. The molluscan fauna 
is fairly rich, and insect fauna much more so, even in the north. 
In summer in the uplands and the north the mosquito is sufficiently 
common to cause sf)mc little annoyance. 

People . — The population of Sweden in 1900 was 5,136,441. 
The census is taken in an unusual manner, being drawn up from 
the registries of the clergy according to parishes every ten years. 
Approximate returns are made by the clergy annually. The 



192 

following table shows the distribution of population in that year 
through the Idn or administrative districts. The first column 
shows the older divisions of the county into provinces, the names 
and boundaries of which differ in many cases from the /«;/. 
These names, as iippears elsewhere in this article, remain in 
common use. The distribution of provinces and Idn between 
the three main territorial divisions, Norrland (northern), 
Svealand (central) and Gdtaland (southern), is also indicated. 


Oltl Provinces. 

U\^. 

Area 
sq. m. 

Po]>. 

1900. 

Xoyyiand - 




La])pland , Norrbotten . 

NoiTbotlim 

40,867 

134, 7^9 

Lappland, Vesterbotteii . 

V eslerlxitten 

22,771 

143,735 

Angi'rmaiilaiul, Medd- 




pad 

Vesleriiorrland 

9,855 

232.311 

Jemtland, Herjedal . . 

J emtland . . 

19, <>75 

It 1,301 

llelsingland, Ciestrik- 




land 

j (roflt'borg 

7.'‘i3 

238,048 

Svi’iiland — 

I 



Dalarne (Dalccarlia) . . 

, Kopparberg . . 

11,524 

217,708 

V('r inland 

i Vennland 

7, *59 



(jrebro 

3,511 

194.021 

Vestinanland 'j 

j V(‘sl man land . 

2,(>12 

148,271 

Neriko 1 

. SoaiTiiiaiilaiid . 


I(>7.42.S 

Soderiiianlanil j 

' Upsala , . 

2,051 


Upplaiul j 

Stockholm dist. 

33^15 

172,852 


i Stockholm, city 

A3 

300,(724 

Gotalauil - 

I .. 



OvStergotland j 

OstiTgutlaiul 

4.264 

279,449 

Vestergotlaiul | | 

Skaraborg . 

3.273 

241,069 

Dal 1 ■ * 1 

, Idfsliorg 

4,912 

279,514 

Bohuslan I 1 

; (iob'lxu'g ocli 



1 

Buhus 

1.94^8 

337 7^75 

Halland 

illalland . . 

1 ,<)oo 

141 ,688 

1 

Jonko])ing . . 

4.447 

203,031) 

Snialaiid - 

kronuberg , 

3,«25 

159,124 

[ 

, Kalmar . . 

4>45<» 

227,(^23 

Blekinge 

I Blekinge . . 

i,K) ^ 

146,302 

0 f 

Krislianslad 

2,488 

219, 16() 


I Malincihus , 

J ,8(.)4 

409,304 

(Gotland 

I ( h>tlaud‘ 

1,2 ly 

52,7^1 

Olaiul 2 

I - 

— 



j fotal . . I 

172,^^75* 1 

5.i3<M4t 


'rhe population in iyo8 was about 5,429,600. In 1751 it was 
1,802,373, and in 1865, 4,114,141. The average annual iucreasi! 
was 7\S6 per thousand in the 19th centur\% reaching a maximum 
of 10*39 in 1841-1860, before tlie period of extensive emigration 
set in. Emigrants numlicrcd 584,259 men and 424,566 women 
between 1851 and 1900, these figures helping to ai'coiint for tlio 
considerable excess of women over men in the resident popula- 
tion, which in 1900 was as 1049'to 1000. The periods of greatest 
emigration were 1868-1873 and 1879-1893; the decline in later 
years is regarded as a favourable sign. The United States of 
America receive a large majority of the emigrants, and only a 
very small percentage returns. The Swedish people belongs 
to the Scandinavian branch, hut the population includes in 
the nf)rlh about 20,000 Eirms and 7000 Lapps. Ollier foreigners, 
however, arc few, and the population is as a whole homogeneous. 
Immigrants in the period 1851,1900 numbered only 1^5,357. 

I’opiilation is naturally denser in the south than in the north, 
and densest of all in the districts along the southern coasts; thus 
Malniolms I.rin has atxjut 220 persons per square mile, (ioteborg ocli 
Bohus Laii 174 and Blekinge 127. In Norrland as a whole, however, 
tluTC arc less than 0 persons per stjuarc mile, in Norrbottens Lan less 
than 4, and in tlie u])lands of this division and Vesterlxittens Liin 
much less than this. However, the annual increase per thousiind 
has b»x;ii greater in Norrland tliaii elsewhere. The annual excess 
of births over deaths is high, the proportion being as i*68 to i. 
T he birth-rate lietwcen 187(1 and 1900 averagtid 28*51 per thousancl; 
the death-rate bet^veen 1801 and 1900 was i()'36 ]jer thousand, the 
lowest ever recorded over such a ])eriod for any Kuropc^an country. 
The lowest mortality is found in the districts about l^ak^’S Vener aiul 
Vetter; the highest in Norbotten, the cast midlaml districts, Skane, 
ami (loteborg och Bohus Lan. 

The percentage of illt‘gitimacy is rather high (though it decreased 

* 1 he island and atljaceiit islets. 

Island included in Kalmar Liln. 

Including the four great lakes, Venof, Vetter, Miilar, Hjelmar, 
3516 m. 
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during the second half of the nineteenth century) ; one cause of this 
may be found in tin; fact that the perciuitagc of married persons 
is lower than in most European countries. As regards social 
evils generally, however, the low, though undoubtedly iinprovinj', 
stamh'ird of .Sweden has had one of its chief rt asons in the nationai 
intemperance. In 1775 Gustavus III. made the sale of spirits 
{hrdHHidn) a government monopoly, and the drinking habit was 
actually fostered. About 1830 this evil reached its highest develop- 
ment, and it is estimated that nine gallons of spirits were tlu-u 
consumcid annually per head of the population. Mainly tlurougb 
the efforts of Peter Wicselgren, dean of Gothenburg (1800-1877), 
a strong ttimjierance reform movement set in, and in 1855 important 
liquor laws were passetl to restrict both production and Side ol 
intoxicating liquors. The so-callcil Gothenburg System, providing 
for municipal control of the sale of intoxicants (sec Liqxtjr Laws), 
came into full operation in Gothenburg in i8()5. The temperance 
movement has had its reward ; tlie average of consumption of beer 
and spirits in Sweden is considerably lower th<an m Europe as 
a whole, though the effect of into.xicants is someliiiK's very ajiparent. 

A marked differenc’e of temperament is noticeable between 
the Swedes and Norwegians, the Swedes being the more light- 
hearted and vivacious. In some of the more remote parts of 
the ccjuntry old customs are maintained and picturesque local 
costumes still worn, as in Dalec-arlia (q.v.). The Lapps moreover 
retain their distinctive dress. Jn other cases early ('ostumes 
are presers^cd only as an historical reminiscence at festivities. 
Although the characteristic cclel>rations at wTddings or periodical 
festivals are, as elsewhere, decreasing in favour, there are certain 
(4(x:asions whidi an.^ observed as holidays with much ceremony. 
Such arc Christmas Day, and, not unnaturally in this northern 
land, Midsummer (June 23 and 24). The food of the people 
in the midlands and south is plentiful and good; in the remoter 
parts of the north an unfavourable summer is followed by a 
winter of scan'ity or even famine; and in these parts meat is 
little used. Rye is extensively employed in the rural districts 
for the making of a hard bread in Hat cakes (kndrkebrdd), A 
prevalent custom among the better classes is tlial of beginning 
meals with a selection of such viands as an(‘hovies, smoked 
salmon or slices of meat, of which a number of small dishes are 
i provided {smorgasbord). Th(*sc are taken wdth bread and butler 
tand a glass of spirits. 'Fhe more chara(ff(*ristic Sw'cclish sports 
are naturally those of the winter. These include ski-running 
{skidlopning), skating and skate-sailing, tobogganing and 
sledging. The numerous inland waters and sheltered cluinnels 
within the shar^drd have caused the high development of sailing 
as a summer sport, the Royal Swedish Yacht ('luh having its 
headcpiartcrs in Stockholm. Athletic sports arc in liigli favour, 
especially such winter sports as snow- shoeing {ski)^ and, among 
ball games, lawn-tennis, and to some exBmt football, together 
with the game of pdrk^ peculiar to Gotland, arc played. 

To 7 vhs . — In tho first half of tlio lyth conliiry tlu* jjircLntagc of 
urban })opiilaliou remained nearly stationary at a little lesbt ban 10. 
Ill 1S80 it was 1 3*1 2, ami in 1900 21 *49. The tow^ns with a popula- 
tion exceeding T5,ofK> in 1900 are Stoekholm (300,(124), Ciotheiiburg 
(130, (>19), Malnu) ((>0,857), Norrkoping (41,008), Gelle (29,522), 
Helsingborg (24, (>70), Karlskrona (23,055), J6nk6])ing (23,143), 
lI])saUi (22,855), Orebro (22,013), Lund (i(>,(>2i), Boras (15,837), 
Ilalnistad (15,302). 

Swedish towns, though nirely of nnite modern foundation, 
generally aiqiiar so, fur the nse of brick in building is mainly of 
modern introduction, and is still by no means general, Archi 
so that the partial or bital destruction of a town by ' 

fire is now only less common than formerly. The 
rectangular method of laying out streets is general, and legislation 
lias been directed against narrow streets ami buildings of exc( ssiyo 
heiglit. The common mattiial of the characteristic domestic 
arclutoctun? in rural districts is wood, except in Skane, where stone 
is available and has been used from early times. Some of the old 
wooden farm-buildings, esjiecially in Dalarne, such as are pre- 
serv(;d in Skansen Museum at Stockholm, are extremely piclurestjue. 
Another notable form in old wooden building is the belfry {/do/i- 
stapel) of some village churches, examples of wliich are seen at Ilabo 
near Jtinkoping and Has] 6 in Jemtland on the northern railway. 
In the midlanfis and south fine castlc's and manor houses of the 
Kith and 17th centuries are fairly numerous, and there are a few 
remains of previous date. The fortiffetl dwelling-house at («liin- 
mingehus iu the extreme south near Simrishamii is a good early 
e.xamj)le. Several of the southern ports have old citad(‘ls. That of 
Kalmar, on its island, is specially fine, while those at Vestorvik 
(Stakeholm), Malmo, Falkeubcrg and Varberg may also be men- 
tioned. Among country palace.s or mansions that of Gripsholm 
is notable, overlooking Lake Malar, the shores of which arc specially 
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’ h in historic sites and remains. In ecclesiastical architecture 
^ut‘dc*n T)0ssesses the noble cathedrals of Lund, Upsala and Linko- 
T while that of Skara, near the southern shore of Lake Vener, 
Ji'ius originally from 1150, and that of Strongnils on Lake Millar 
was consecrated in 1291. There is a remarkably perfect Roniaii- 
rsaue cliundi, with aisles, eastern apse and ambulatory, at Varnhem 
in Skaraborg Liin, and there are a few village churches of the same 
rnTiod in this district and in Skanc. The monastic church at 
V'ulstcna on Lake Vetter is a beautiful example of Gothic of the 
litii and 15th centuries. But the richest locality as regartls ancient 
ecclesiastical architecture is the island of Gotland 

Travel and Communications. — As a resort for foreign travellers 
nnd tourists Sweden lacks the remarkable popularity of Norway. 
The Gota canal route, however, is used by many; the uplands of 
Dalecarlia (Dalarne) are frequcntcil; and the railway through the 
Icintiknd highlands to Trondhjem gives access to a beautiful region, 
where numerous sanatoria arc in favour with the; Swetles themselves, 
'the northern railway offers a land route to the Arctic coast of Nor- 
way. Along the southern coasts thi'rc arc many \vatering-places. 
Marstrand near Gothenburg is one of the most fashionable; Strom- 
stad, I,ys(‘kil and Varberg on the same coast, Ronneby on the Baltic, 
with'its clialybeatc .springs, Visby the capital of Gotland, and several 
vill.iges in the neighbourhood of Stockholm may also be noted. 
The head(juarters of the Swedish 'J'ouring Club {Sven ska Tuvist- 
forcnin^en) aic in StfKkholni, but its organization extends tlurough- 
out tin; country, and is of special value to travellers in the far north. 

I'lio first railway in Swedcui was oj)ened for traffic in 1856, and the 
system lias developed extensively; more so, in fact, in proportion 
to population, than in any other European country. 
Hallways. About 8000 m. of railway are open, but extensions are 
consiantly in ])rogn;ss. About two-thinls arc private lines and one- 
tliird governnniit lines. The central administration of the goverii- 
iiu nt lines is in the hands of a boanl of railway directors, and there 
are local .idininistrativc bodies for each of five districts. A railway 
council, cr(;aled in 1902, acts as an advisory body on large economical 
c|uestioiis and thi; like. Private railw.'iys arc controlled by tin; regu- 
lations of tlie board, while a joint tralfic union has as its objwt 
the provision of uniformity of adiniiiislration, tariff, &c. The 
government has made grants towards the construction of some of 
the private lines, and has in a few cas(;s taken over such lines. 
The r lilways form a network over the country as far north as G(;fle 
and the rlislrict about Lake Sil jan. The government works the trunk 
lines from Stockholm to Malmo, to Gothenburg and to Christiania 
as far as the Norwegian frontier, and other important through 
routes in the south. The great northern line is also w'orked by the 
govirnment. It runs north from Stockholm roughly parallel with 
the east ('.oast, throwing off branches to the; chief seaports, and also 
a branch from Bracke to Ostersund and Siorlicn, where it joins a 
line from 'J rondhjem in Norway. At Boden the main line joins a 
line originally built to connect the iron-mines of Gellivara with the 
])ort of Imh'a; tin; system is contimu'd past Gellivara to Narvik 
(ui the Ofoteii Fjord in Norway, this being far lu^rth of the iVixtic 
Circle, and the line the most northerly in the world. The gauge 
of all the government lines and about 66 % of the private lines is 
f4p-, inc'tres (4 ft. 8J in.). Nearly all the lines arc singh;. Passen- 
ger travelling is slow, but extremely comfortable. The princijial 
eonin xions with the south are made across the .sound from Malmt 3 
to Copc'uhagen, and from Trellebnrg to Sassnitz in Germany. 

Tin; extensive! sysbmi of natural w^att;rways, especially in central 
Sweden, has bt;(;n utilized to the full in the development of internal 
/ / d navigation, just as the calm waters within the skargard 
^ .. afford opportunity fen* safe and ex'^oiiomical coastwise 

a\ ga on. 44^^, u-^rijest construction ot canals dates from 

the 13th century, the jiatriot Engelbrvkt and King CiustavuS 
Vusa both for(*s(*cing its importance. The theories of construction 
reinainofi rudimentary until early in the loth century, when the 
^lota (f/.r.) canal was opc;ned. The total l(;ngth of the canalized 
water-systc'm of Sweden is a littlo over 700 m., though wholly 
arlihc'.ial waterw^ays amount only to 1 15 m. out of this total. A largo 
local trallic is carried on by steam launches on the kikes during 
the season of open navigation; and vessels hav'c even been inlroduccHl 
on y)rne of the lakes and rivers of the far north, principally in con- 
nexion with the timber trade. I’osting, which is of importance 
only in tlie highland districts and tlie valley roads of Norriand, is 
carried on by posting-stations {sk juts station) under government 
legulations; similar regulaimns apply w'hcn, as in the upper valleys 
of tlie grf;at northern rivers, rowing boats on the lakes form the only 
means of travel. The condition of the high roads is fair as a whole, 
and has been much improved by increasetl .state grants towards 
their upk(;ep; but in Norriand they arc naturally not of the best 
class. The postal and telegraph system is efficacious, and the 
t<'lephone service, maintained partly by the state and partly by 
companies, is very fully developed, Al^ut twenty telephones arc 
in use per thousand of population, and a system of trunk-Unes 
between the important towns has been established since 1889. 

A ^multure . — Of the total land arc.a of Sweden only about 12 % is 
arable or meadow land, but the percentage varies greatly in dilferent 
1^® understood from a recollection of the main physical 
<livisions. Thus in Skane nearly 60 % of the land is under cultiva- 
tion; in the midlands about 30 %; in the north from 4*5 % in 


I southern Norriand to 3 % in northern Norriand. Almost 
I exactly half the total area is under forest, its proportion ranging 
; from 25 % in SkS.ne to upwards of 70 in the inland parts of Svea- 
land and in the south of Norriand. L*ind which is neither cultivable 
nor under forest (marsh land or, in the northern mountainous 
i districts, land above the upper limit of the hirests) amounts to 61 % 

I in the far north and 36 % in the Smaland highlands, but only to 15 % 
in the central plains and in Skane. In the more higlily cultivated 
districts of the south reclamation of such lands is tunstantly pro- 
coetUng. Agriculture and calllc-breeding employ over one-half 
the whole population, fho flvcragc size of farms is 25 acres of 
cultivated land; only i °o exceeds 250 acres, whereas 23 % arc of 
5 .acres or less. The greater jiart of the land has always been held 
l)y small independent farmers (only about 15 % of the farms arc 
worked by tenants), but until late in the i8th century a curious 
method of parcelling the land resulted in each man's property 
consisting of a number of detached plots or strips, the divisions 
often liccoining so minute tluat di.sscnsion was inevitable. Early 
in the 19th century various enactments made it possible for 
each property to become a coherent whole. A legal parcelling 
(laga ski/te) was introduced in 1827 and slowly carried out in the face 
of considerable local opposition; indeed, in the island of Gotkind 
the system could not be enforced until 1870-1880. Roughly 
about 48 5 % of the total cultivated area is under cereals, 33 8 under 
fodder plants, 5 8 under root-crops, and ii’S fallow, tliis Iasi .showing 
a steady deere^ase. Oats, rye, barley, mixed grain and wheat are the 
grain-crops in order of iinportanci;. During the 19th century the 
jicrccntagc under wheat showed a general tendency to incrciisc; 
tluit under oats increas(;d much in the later decades as livestock 
farming became common, rye maintained a steady proportion, but 
barley, fornuTly the principal grain-crop, decreased greatly. This 
last is the staj)lc crop in Norriand, becoming the only grain-crop in 
the extreme north; in the richer agricultural lands of the midkinds 
and south rye is predominant in the east, oats in the west. 'Phe 
liigh agricultural development of the plains of Skanc appears from 
the fact that although that province occupies only oiie-foi tieth of 
the total nTVAi of Swedtn, it jn'oduces 30 % of the entire wheat 
crop. 33 % of the barl(;y, 18 % of the rye, and 13 % of the oats. 
A .system of rotation (cereal, roots, gras.s) is commonly followed, 
each division of land lying fallow one year as a rule; not more than 
two ripo grain -crops arc commonly taken consecutively. Potatoes 
occujiy 4'4 % ot the total area, and other root-crops 1*4 
These include the sugar-bt;et, the profitable growing of whicli is 
confined to Skanc and the islands of Gland and Gotland. The sugar 
industry, however, is very important. Orchards .and gardens occupy 
about I %of the cultivated area. }Tuit-tn;es arc grown, mainly 
in the south and midlands; northward (as far as Ilcrnosand) they 
flourish only in .sheltered spots on the coast. Between 1850 and 1900 
the total head of livestock increased from 4,500 000 to 5,263,000, 
and the great advance oi cattle-farming is evident from the follow- 
ing proportions. Wli(;reas in 1870-1875 imported cattle and cattle- 
farming produce exceeded exports as 12 to 7, in 1900 the \’alue of 
exports was nearly double that of imports; and it may be added that 
whertias as late as 1870 1880 the exports ot agricultural produce 
exceeded imports in value, in 1896-1900 they were less than one- 
tenth. 'Phe principal breeds of cattle, arc the alpine in Norriand, 
and Ayrshire, short-horn, and red-and-white Swedish in the midlands 
and soutli. The Gotland, an old native light yellow breed, survives 
in the island of Gotland. Oxen, formerly the principal draught 
animals, have been replaced by horses. Cattle, especially cows, 
and }hgs form the bulk of the livestock, but sheep and goats have 
greatly decreased in numbers. The Lapps own upwards of 230,000 
head of reindeer. J.)airy-farming is profilablc, England and Den- 
mark being the principal foreign consumers of produce, and the 
indu.stry is carefully fostQ;red by the government. A board of 
agriculture had been in operation for many years when in 1900 a 
separate department of agriculture was formed. There arc one or 
more agricultural societies in each Ian, and llierc arc various state 
educational establishments in agriculture, such as the agricultural 
high schools at IJltuna near Gpsala, and at Alnarp near Lund in 
Skane. an important agricultural centre, with dairy schools and other 
l.iranch ostablishments. Iniially, there are numerous horticultural 
societies, large nurseries and gardening .schools at Stockholm, Alnarp 
and elsewhere, and Ixitanical gardens attached to the universities 
of Lund and Upsala. 

Forests and Forestry . — Of the forests about one- third arc public; 
the majority of th(;so belong to the Crown, while a small proportion 
belongs to hundreds and parishes. The remainder is in private 
hands. The public forests are administered by the office of Crown 
lands through a forest service, which ornjiloys a large staff of forest- 
masters and rangers. Tlic privalc forests arc protected from abuse 
chiefly by the important legislation of which prescribes 

penalties for excessive lumbering and any action liable tt) endanger 
the regrowth of wood. , The administration of the law devolves 
upon local forest conservancy boards. In the gre.at fir forests of 
the north the limit .set in respect of cutting down living trees for 
sawing and export is a diameter of the trunk, without bark, of 
8J in. at 15! ft. from the base. Members of the forest service 
undergo a preliminary course of instruction at a school of forestry, 
and a further course at the Institute of Forestry, Stockholm, which 

xxvi, 7 



[INDUSTRIES; COMMERCE 


SWEDEN 


dates from 1828. There arc very numerous sawmills, usinj? water- 
power, steam and t lcctricily ; they are situated chiefly in the coast 
districts of the (riilf of Bothnia, from CtoUc northwards, especially 
in the nci^^hboiirhood of Sundsvali and along the Angerman River, 
and in tlie neighbourhood of all the ports as far north as Lulca and 
Haparanda. There are also upland mills in Dalarnc and Vermland, 
and a considerable number in the neighlx)urhood of Gothenburg. 
The wood-pulp industry centres in the districts west and north of 
Lake Vener and south of T.akc Vetter, In the north vast quantities 
of timber arc floated down the great rivers, and the lesser streams arc 
used as floating-ways by the provision of flumes and dams. The 
millowncrs cither own forests, or lease the right of cutting, or buy 
the timlxjr when cut, in the Crown or private forests. Among the 
special articles cx[»ortcd may be mentioned railway-sleepers, pit- 
props, and wood-pulp. 

Ju'sherit's . — The sea- fisheries, which arc prosecuted principally in 
the calm wahTs within the skfirgard, are Ji variable source of wealth. 
For example, in 1891 m^arly 2,000.000 cwt. of fresh fish (princii)ally 
herring) were c.\ ported, but in subsequent jmars the fisheries were 
much less prolific; in 1900 only 80.000 cwt. were exported, and in 
190^ less than 150.000 cwt. As a rule each crew jointly owns its 
boat and tackle. The fishery is of ancient importance; at the old 
towns of Falsterl.10 and Skaiidr, south of Mahno, thousands of fisher- 
men were employed until the harbours became choked in 1631, and 
the fish were a valuable item in the Hanseatic commerce, 'rhero are 
rich salmon-fisheries in the lower parts of the gn!;it northeni rivers, 
especially the Tome, Kalix, Lule, Angerman and Indal; in the Dal, 
the Klar and Gota, and several of the lesser rivers of the south. In 
the majority of rivers no special necessity has b(‘en found to protect 
the fishing. As a general rule the owner of the shore owns the river- 
fishing. The chief inspector of fisheries is a member of the board 
of agriculture. 

Mining . — The iron-mining industry is of high importance, the 
output of iron ore forming by far the largest item in the total output 
of ores and minerals. Thns in 1902 the total oul])ui was nearly 
3J million tons, of which 2.8511,000 tons were iron ore. The output 
of iron ore has greatly increased; in 1870-1880 it averaged annually 
little more than one-quarter of the amount in 1902. The deposits 
of iron ore are cojifincd almost wholly to the extreme north of Norr- 
land, and to a midland zone extending from the south of the Gulf 
of Mothnia to a point north of Lake Vener, which includes the 
Dannemora ore fields in the eastern part. In Norrland the deposits 
at Gellivara have long been worked, with the assistance of a railway 
to the Bothnian ])ort of Liilea, but in 1903 the northern railway was 
completed across the Nonvcgiaii frontier to Narvik on Ofoten Fjord, 
and the vast deposits at the hills of Kirunavara and Luossavara 
began to be worked. These deposits alone are ('stimated to have 
an extent exceeding one-q\iartcr of the total ore fields worked in the 
country. The deposits are generally in pockets, and the thickness 
of the beds ranges from 100 to nearly 500 ft. at Kirunavara, up to 
230 ft. at Gellivara, and in the midland fields generally from 40 to 
100 ft., although at the great field of Grangesberg, in Kopparberg 
and Orebro Lan, a thickness of nearly 300 ft. is found. Nearly all 
the ore is magnetite, and in the midlands it is almost wholly free of 
phosphorus. The percentage of iron in the ore is high, as much as 
66 % in the Kirunavara- Liioss«a vara ore; and little less in that of 
Gri^ngesberg; this far exceeds other European ores, though it is 
equalled by some in America. Sweden possesses little coal, and 
pig iron is produced with charcoal only; its quality is excellent, 
but Sweden's proportion to the world’s produce is hardly more than 
I %, whereas in the 17th and i8th centuries, before tho use of coal 
elsewhere, it was much greater. As an industry, however, the pro- 
iluction both of pig iron and of wrought iron and steel is increasingly 
prosperous. The ironworks and blast-fnrnaccs are almost wholly 
in the midland districts. Copper has been mined at Falun since tho 
14th century; it is also produced at Atvidaberg in Ostergotland. 
Ihe production, however, has greatly decreased. A little gold and 
silver are extracted at Falun, and the silver mines at Sala in Vest- 
maiilands have been worked at least since the i6th century, 
but here again the output has decreased. Lead is produced at Sala 
and Kafvcltorp, and zinc ore at Ammeberg. Coal is found in small 
beds in Skanc, east and north of Helsinglxirg, at Billcsholm, Bjuf 
and Hoganas; but the amount raised, although increasing, is only 
some 300,000 tons annually. Mining administration is in the charge 
of a special bureau of the board of trade. The Iron Institute 
{Jdrnkontoret) was established in 1748 as a financial institution, in 
which the chief iron-mining companies have shares, for the advance- 
ment of advantageous loans and the promotion of the industry 
generally. It maintains a special education and investigation fund. 
There are schools of mining at Stockholm (the higher school), Falun 
and Filipstad in Vermland. 

Manufactures . — If the total value of the output of the manufac- 
turing industries in Sweden be taken as 100, the following are the 
most important of those industries, according to the approximate 
percentage of each to the whole : iron industries 18*3, and mechanical 
works 4; saw-milling 12*5, and wood-pulp works 2*5; cloth-factories 
and .spinning-mills 8; flour-mills 6*4; sugar-refining and beet-sugar 
works 6; spirit distilling and manufacture 47, and brewing 2*6; 
dairy products 4*.j; jiaper-making i-6; leaving a remainder of 29 % 
for other industries. The total annual value of the outjiut is about 


/72 ,000,000. The great mechanical works arc found at or near 
Malmo, Stockholm, Jdnkoping, Trollhattan, Motalaon Lake Vetter, 
Lund, Gothenburg, Karlstad, Falun and Eskilstuna, which is 
especially noted for its cutlery. A few other establishments includ- 
ing both mechanical workshops and orc-extraction works may be 
mentioned : Domnarfvet, on the Dal River, near Falun; Sandviken, 
near Geflc; and Bofors in Orebro Lan. The principal centres of the 
textile industry are Norrkoping in Ostergotland and Boras in Klfs- 
lx>rg Lfin, where there are weaving schools ; and the industry is 
spread ov'cr Elfsborg Lfin and the vicinity of Gothenburg. There 
is a linen industry in Smaland and in the south of Norrland. One 
of the most notable special industries of Sweden is match-making, 
for which there arc large works at J onkoping, Tidaholm in Skaraborg 
Lan and in the neighbourhood of Kalmar. The centre of tho beet- 
sugar industry is Skiine, but it is also carried on in the island of 
(Gotland ; its great access of prosperity is chiefly owing to the existemee 
of a protective duty on imported sugar. Spirit distillation centres 
in Kristianslad Lan. Among other industries may be mentioned 
the earthenware works at Hbganiis at the north end of the Sound, 
the cement works of Lomma in this vicinity, and the pottery works 
of Rorstrand in, and Gustafsberg near, Stockholm; where beautiful 
ware is produced. Stone is worked chiefly in Goteborg och Bohns 
and Blekinge Liin. 

Commerce . — Exports approach 30, 000, 000, imports 40, 000,000 
in average annual value. 

Of the to till exports that of timber, wrought and unwrouglit, 
represents 50 %; the other principal exports with approximato 
percentage are: iron ami steel 13*5, iron ore 3*6, machinery and 
implements 3*2, and other iron and steel goods 27; butter 10; paper 
3*4; carpentry work 3; matches 2-3. The principal imports with 
]>erccnt'ige to the whole arc : coal and coke 15, grain 8, coffee 4-6, 
machinery 4, w’ool, yarn, thread, cotton and woollen goods 9*4; 
hides and skins 2*5. Oil and fi.sh are also important, 'the principal 
countries trading with Sweden arc the United Kingdom (exports 
from Sweden 38*2 %, imports to Sweden 257), Germany (exjiorts 
16%, imports 39) and Denmark (exports 14%, imports 12*5). 
Otlu.T countries with which Sw'cden has mainly an export trade arc 
France, the Netherlands and Norway. With Russia on the other 
liand the trade is principally import. In the Ccwsc of the United 
Kingdom, Germany, Denmark and Norway, the transit trade forms 
an important i)roportion of the whole. The coal imported (which 
forms over 90 % of the whole consumed) comes mainly from Great 
Britain; while most of the colonial produce, such as coffee and 
tobacco, comes through Germany. Ihc match and paper export 
trade is princi])ally with the United Kingdom. Between 1865 and 
1888 Sweden employed a modified system of free trade, but various 
enactments in 1888 and 1892 reintroduced methods of protection. 

Shipping , — The total number of vessels in the Swedish commercial 
fleet is about 3000 of 650,000 tons register; of which si earners 
rejiresent about 380,000 tons. On an average about 73,000 vessels, 
of an aggregate tonnage of 17,500,000, enter and clear the ports. 
The principal ports of register arc Gothenburg, Stockholm, Ilelsing 
Ixirg aiul Gefle, in order; though the principal commercial jiorts ait' 
Stockholm, Gothenburg and Malmo. Owing to the natural configura- 
tion of the coast and the skargard excellent natural harbours are 
almost without number. Artificial harbours arc consequently few, 
but those at Helsingborg, Malmo, Ilalmstad, Ystad and Kalmar 
may be mentioned. The principal docks arc at Gothenburg, Stock- 
holm, Malmo, Oskarshamn and Norrkoping, besides the naval docks 
at Karlskrona; and the jirincipal ports whore large vessels can bo 
accommodated on slips arc Malmo, Gothenburg, Stockholm, KarL- 
krona and Geflc. A list of the chief ports may be conveniently 
classified. On ihc west coast north of Gothenburg arc Stromstad, 
near the Norwegian frontier, and Uddevalla, on a deep inlet behind 
the island of Orusi, 35 m. from the open Catlegat. South of (kithcii- 
biirg on the open coast arc Varberg and Ilalmstad ; and on the Sound 
arc the thrive large ports of Helsingborg, Landskroiia and Malmo. 
Passing to the Baltic, Trelkiborg and Yskid lie on the soulhernmost 
coast of the country, and Simrisliamn, Alius Ihcoutport of Kristiaii- 
stad, Karlshamn, Roiincby and Karlskrona on the wide llano Bay. 
On Kalmar Sound arc Kalmar and Oskarshamn; and continuing 
northward, Vestervik, Soderkdping at the head of the inlet .Slat- 
baken, Norrkoping, similarly situated on Braviken, and Stockholm, 
far within the skargard. On the Bothnian coast there is a port at 
or near the mouth of each great river, where the timber floated down 
from the interior is both worked and exported. The chief ports 
here, from south to north, arc'. Gefle, Soderhamn, lludiksvall, 
Sundsvali, Hernosand, Ornskoldsvik, Umca, Skelleftca, Pitea and 
Lulca, the last exporting the ore from the northern iron-mines. 

Banks . — The first Swedish bank, called the Palmstruch bank 
after its founder, Johan Palmstruch, was incorporated in 1656. 
It began to issue notes in 1661 . It was shortly afterwards bankrupt, 
and in 1668 the Bank of Sweden (Sveriges Riksbank) succeeded it. 
This is managed by a board of seven delegates, the chairman being 
I eltjctcd by the government, while the Riksdag (parliament) elects 
the remainder. It began to issue notes in 1701. Tliis ability was 
shared by private banks with solidary responsibility until 19^3 
but under a reform of 1897 the riksbank took over, from 19^4 • 
the whole right of issuing paper currency, which is in wide use. The 
capital of the riksbank is 50,000,000 kronor t£2, 250,000). The 
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fhrr banks arc joint-stock banks and savings-banks, of which 
the first \vas opened at Gothenburg in 1820. The post office savings 
hank was opened in 1884. 

Coinage. -The counting unit in the Swedish coinage is the kvona, 
anal to I - I shilling. The monetary unit is 10 kronor gold, and gold 
mcces not widely met with in circulation, are struck of 20, 10 and 
\ kronor. The krona equals 100 Ore. Silver pieces of 2 and i krona, 
CO and 10 ore arc struck, and bronze pieces of 5, 2, and i ore. 
Sweden Norway and Denmark have the same monetary system. 

finance. In the budget for 1910 revenue and expenditure were 

estimated at 2,074,300. The principal sources of income in the 
ordinary revenue arc railways, forests, telegraphs and rent from Crown 
lands- and those in the revenue voted {bevillningar) , which is about 
seven-eighths of the whole, customs, the taxes on spirits and beet- 
sugar and income from the post office. The departments to which 
the bulk of expenditure is devoted are those of the army, the interior, 
the navy and education. A large proportion of the army exptmdi- 
ture was formerly defrayed by a system of military tenure on certain 
lands. Land-taxes, however, were finally abolished in 1904, and 
their place was taken by an increased taxation on real estate, revised 
tricnnially, and by an income tax *arranged on a sliding scale, up to 
4 y ot the income (9 O pence in the £), settled according to individual 
declaration. The national debt was practically nil until c. 1855, 
and the debt contracted thereafter owi'S its tixistence almost wholly 
to railway construction. It increased from about ;f2,30(),ooo in 
i860 to /(>,40o,ooo in 1870 and 18,600,000 in igoo. in 1904 it 
cxceeded^*i9,ooo,ooo. The greater proportion of communal revenue 
comes from income and property tax, the sale of spirits under the 
Gothenburg Syst(‘Tn, and contributions from the treasury. Primary 
etlucation, poor relief, and church purposes form the principal items 
of expenditure. 

Constitution and Government . — Sweden is a limited momirehy, 
the constitution resting primarily on a law {regerings-jormen) 
of the 6th of June 1809. The king is irresponsible^ and executive 
power is vested in him alone. All his resolutions, however, 
must be taken in the presence of the cabinet (statsrad). The 
cabinet councillors are appointed by tlie king and are responsible 
to the parliament {Riksdag). They are eleven in number, one 
being prime minister, two others consultative ministers, and 
the remaining eight heads of the departments of administration, 
which are justice, foreign affairs, land defence, naval defence, 
home affairs, finance, public works, agriculture. 'The councillors 
must be of Swedish birth and adherents of the Lutheran 
confession. The appointment of the majority of public officials 
is vested in the king, who can himself dismiss cabinet ministers 
and certain others, whereas in most cases a judicial inquiry is 
necessary before dismissal. The king shares legislative powers 
with the Riksdag (parliament or di(;t), possessing the rights of 
initiation and absolute veto. He has also, in certain adminis- 
trative and economic matters, a special legislative right. 

The Riksdag consists of two chambers. The members of the 
first chamber are elected by the landsthing^ or representative 
bodies of the Idn, and by the municipal councils of some of the 
larger towns. They number 150, and are di.stributed among 
the constituencies in proportion to population, the di.stribution 
being revised every tenth year. Eligibility necessitates Swedish 
birth, an age of at least 35 years, and the possession, at the time 
of election and for three years previously, either of real property 
to the value of 80,000 kronor (/^.pioo), or an annual income on 
which taxes have been paid of 4000 kronor {£220). Members 
are unpaid. The members of the second chamber number 230, 
of whom 150 are elected from rural constituencies and 80 from 
towns. The members receive a salary of 1200 kronor (£66), 
and are elected for a period of three years by electors, or directly, 
according to the resolution of the electoral district. If a member 
retires during that period, or if the chamber is dissolved, suc- 
ceeding members arc elected for the remainder of the three 
years, and thus the house is whwlly renewed at regular intervals, 
which is not the case with the first house. The franchise was 
for long extremely limited in comparison with other countries, 
but in 1907 universal manhood suffrage was introduced, after 
protracted dis.sension and negotiation between the two houses. 
Eligibility to the lower house necessitates possession of the 
elective franchise, an age of at least 25 years, and residence 
within the constituency. Both chambers have in theory equal 
power. Before bills are discussed they may be prepared by 
committees, which play an important part in the work of the 
house. The agreement of both chambers is necessary before 
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a bill becomes law, but when they differ on budget questions 
the matter is settled by a common vote of both, which arrange- 
ment gives the second chamber a certain advantage from the 
greater number of its members. By revisers elected annually 
the Riksdag controls the finances of the kingdom, and by an 
official (justitieombudsman) elected in the same way the adminis- 
tration of justice is controlled; he can indict any functionary 
of the state who has abused his power. The bank of the kingdom 
is superintended by trustees elected by the Riksdag, and in the 
same way the public debt is administered through an office 
{riksgdldskontoret)y whose head is appointed by the Riksdag. 

l^ocal Government. — For the purposes of local government Sweden 
is divided into 25 administrative districts called Inn, a list of which 
is giv€in in the p.aragraph dealing with population. The elected 
representative body in each is the landsthing, which deliberates on 
the affairs of the Ian and has a right to levy taxes. The chief 
official of the llii is the land shof ding, under whom are secretarial 
and fiscal departments. Privileged towns, receiving their privileges 
from tlic government (not necessarily on the basis of population), 
are under a mayor {horgmii stare) and aldermen {rddntdn), the aider- 
men being elected by the citizens, while the mayor is appointed 
by the govcrnmimt from the first three aldermen on the poll, is paid, 
and holds offict* for life. Gothenburg has two mayors, and the city 
of Stockholm {q.v.)j a l.in in itself, has a special form of govern- 
ment. The major rural divisions are the fogderier, under bailiffs, 
a subdivision of which is the Uinsmansdistrikt under a hinsman. 

Justice. — Justice is administered by tribunals of three instances. 

(1) There arc 119 rural judicial districts {domsagor), which may be 
subdivided into judicial divisions (tingslag). K;vch tingslag has a 
court (hnradsrdtt) , consisting of a jiulge and twelve unpaid assessors 
(nnmndemdn), of whom se\-en form a quorum, electcjd by the people. 
Tln;sc, if unanimously of a different opinion to the judge, can out- 
vote him. The town-courts in the privdk'ged towns are called 
riidstufinircitter, and consist of the mayor and at least two aldermen. 

(2) There arc three higher courts {hof ratter), in Stockholm, Jonkop- 
ing and Kristianstad. (3) The Supremt? Court {Hdgsta Domstolen) 

{ masses sentences in the name of the king, who is nominally the 
lighcst judicial ^authority. The court has a membership of 18 
justices (justitierad), two of whom arc present in the council of state 
when law questions arc to bo setth'd; while the body also gives 
O])inion upon all i)roposcd changes of law. 

Army and Navy. — General military service is enforced. Every 
Swedish man belongs to the conscri])ts {vdrnptigtige) between 
the age of 21 and 40, during which time he serves eight years in the 
first levy, four in the second, and eight in the reserves.’ The con- 
scripts were formtTly trained for 90 days, but according to the law 
of 1901, the conscript is bound to serve in lime of peace — in tlie 
infantry, position artillery, fortress artillery, fortress engineers, and 
the army service corps a total of 240 days; and in the cavalry, field 
artillery, field engineers, and field telegraph corps a total of 365 days. 
The permanent cadres number about 22,000, and about 85,000 men 
are annually trained as recruits or recalled for further training. The 
organization of the army in time ot peace is as follows : 82 battalions 
of infantry (28 regiments), 50 scpiaarons of cavalry, 71 field artillery 
and 7 position artillery batteries, 10. fortress artillery, 16 engineer, 
and 18 army servdeo corps companies. There are six divisions, 
quartered at Helsingborg, Link6i)ing, Skofde, Stockholm (two), 
and Hernosantl; in addition to the Gotland troops cpiartered at 
Visby. A division in time of war would probably consist ol 2 batta- 
lions of infantry (4 regiments, 12 battalions), with 4 s(juadrons of 
cavalry, i artillery regiment, i company of engineers, &c. A 
cavalry division would consist of 2 brigades of 8 squevdrons each, 
and I brigade of horse artillery. It is estimated that 500,000 men 
arc available for service in the various capacities in case of war. 
There arc fortressi^s at Stockholm (Vaxholm and Oscar-Fredriks- 
borg), Boden on the northern railway near the Russian frontier, 
Karlslxirg on Lake Vetter, and Karlskrona; and there are forts at 
Gothenburg and on Gotland. The reforms of 1901 abolished the 
indelta, a bofly including both infantry and cavalry who Jived in 
various parts of the country, in some cases having their houses 
provided for them. This peculiar system of military tenure {indel- 
ningsverket) originated in the 17th century, when certiin landowners 
were exempt from other military obligations if they provided and 
maintained armed men. The navy is small, including ii ironclads 
of 3100 to 3650 tons. The personnel consists of a cadre, reserve and 
about 17,000 conscripts. It also includes two coast-artillcry regi- 
ments, with headquarters at Vaxholm and Karlskrona. The prin- 
cipal naval station is Karlskrona, and there is another at Stockholm. 

Religion. — ^Morc than 99 % of the total population belong to the 
Swedish Lutheran Church, of which the king is the supreme head. 
Sweden is divided into 12 dioceses and 186 deaneries, the head 
of the diocese of Upsala being archbishop. The parish is an 
important unit in secular as well as ccclesicastical connexions. 
The rector presides over the local school board, which is appointed 
by the church assembly {kyrkostdmman), and thus an intimate 
relation between the church and education has long been maintained. 
A peculiar duty of the clergy is found in the hustorhor or meetings 
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designed lo enable the priest to test and develop the religious 
knowledge of his parishioiuTS by methods of catechism. It was 
formerly enjoined upon the clergy to visit parishioners for this 
puq)Ose, and the system \s still mainUiined in the form of meetings, 
which have in some cases, however, acquired a character mainly 
devotional. The i)arisbcs number 2350, but one living may include 
more than one parish. In the sparsely inhabited districts of the 
north the parish is sometimes ot enormous extent, thus that tf 
(lellivara has an area of about 6500 sq. m. In such cases the priest 
often makes ])roiracted journeys from farm to farm through his 
parish, and on certain occa.sions the c^ongregation at his church will 
include many, both Swedes and La])ps, who have travelled perhaps 
lor several days in order to be present. Dissenters are bound to 
contribute to tlie maintenance of the Swedish Church, in considera- 
tion of the secular duties of the priests. 

Education . — The connexion between the church ami education 
is .M) close that the control ol botli is vested in a single tlepartment 
of the government. Primaiy etlucation is carrietl on in common 
schools of different grades, under both local and state inspec- 
tioTi, the parish being the school district. Seminaries are 
maintained for common school teachers, with a four years’ course. 
At Haparanda and Mattisuddeii in Norbotteii there are special 
institutions for teachers for the E'iiinish ami Lapp p(q)iilation 
res])ectively. Wide atbuition was attracted to Swedish educational 
methods principally by the introduction of the system of Sloyd 
{slojd), initiated at the Xaiis st'minary neiir Gothenburg, and con- 
cernetl with the teaching of manual occupations, both for lx>ys and 
for girls. The higher education of the people is provided by pwple's 
high schools in the rural districts, especially for the peasiintry, 
maintained by the county councils, agricultural societies and the 
stiite, and providing a two years* course both in general education 
and in special practical subjects according to local needs. The 
men's course is held in winter; anti a women’s course, in some iii- 
sUinces, in summer. The workmen's institutes in the towns have 
a similar object. A system of university exttmsion lurs been de- 
vclo]u*d on the Knghsh patbTn, summer courses being held at Upsiila 
and Luntl. In connexion witli the army reform ot 1901 a system 
of army high schtxils was proposed for conscripts while serving. 
Titchnical education is provided in higher schools at Stockholm, 
(iothenburg and certain other large industrial centres; and in lower 
schools distributed throughout the country, in which special atten- 
tion is given to the prevailing local in<lustries. The agricultural 
and forestry schools have been mentioned in the paragraphs on these 
subjects. Public sclux)ls for Ixvys are provided by the state, (.iach 
bishop being supcrinten<ient {eforus) of those in liis dioccsc. In the 
three lowest chisses (out of a total of nine) a single system of instruc- 
tion is practised; thereafter there are classical and scientific siiles. 
Greek is taught only in a section of the upper cla.s.sical classes. Of 
modern languages, (German is taught throughout; Knghsh in all 
classes of the scientific sitle, ami the upper classical classes. Much 
attention is ])aiti lo singing, drill and gymnastics. Tlic school 
terms together occupy 34. J weeks in the year. At the. schools 
examinations are held for entrance to the universities and certain 
higher special schools. Owing to the high development of state 
public schools, private schools for Ixjys are few; but higher schools 
tor girls are all private, excepting the higher seminary for teacht?rs 
and the stab? normal school at Stockholm. The sbite univensitics 
arc at Upsala and Lund, and with these ranks the Caroline Medical 
Institution at Stocklioliii. There are universities (founded by * 
private indiviflual benefactions, but under state control) at Stock- 
holm and Gothenburg, rhi? faculties at lJps;ila and Lund arc 
theology, law, medicine and philosophy (including bf^th art and 
science). The cours(;s are long, ranging from six to nine years; and 
the degrees are those of canflidatc, licentiatt; and doctor. 'I'hc 
students, who are distinguished by their white caps, are divided for 
social purposes into " nations " (landskap) of ancient origin, based 
upon the, distinctions between natives of different parts. 

Scientific Ini>titutions . — Among the scientific and htcrary societies 
are to be noU:d tlio Swedish Academy, consisting of 18 members, 
which was instituted in 1780 by Gustavus III., after the 
pattern of tlie Academic Fran^aisc, for the cultivation of the 
Swetlish language and literature; ami the Academy of Science, 
founded in 1739 by Liiiiuicus and others for the promotion 
of the natural sciences. The first distributes one and the second 
two of the prizes of the Nobel Foundation. A fourth jirize is distri- 
buted by the Caroline Institution at Stockholm. There may be 
mentione<l further the Royal Academies of Literature, History an<l 
Antiquities (1786), of .Agriculture (181 1), of Arts (1733), and of Music 
(1771). Tht? principal museums and art and other coll(x*.tions arc 
in Stockholm, Upsala and Lund, and fiotlumburg. The Royal 
Library in the Humlegard Park at Stockholm, and the university 
libraiies at Upsala and I.iind arc entitled to receive a copy of every 
publication printed in the kingdom. Certain of tlie large towns 
have excellent public libraries, and parish libraries are widely 
di.stributed. 

See Sweden, its People and its Industry, a government publication 
(ed. G. Sundbarg) dealing with the land and pc()])le in every aspect 
(Eng. vers., Stockholm, 1904); Bidrag till Sveriges officiela statistik 
(Stockholm, 1837 scq.); Statistisk i periodically from 1862; 

Publications (year-book, guides, &c.) of the Svenska Turistforeningen 
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(Swedish Touring Club), Stockholm; periodical Bulletin of the 
Geological Institute of Upsala University, in which may bo noted 
K. Ahleiiius, Bcitrage zur henntniss der Seenkettenregion inSchwedisch' 
Lappland, No. v. (1900); also Dahlinan, Inledning til Sveriges 
physikalska geografi (Stockholm, 1857); Statist iskt Lexicon o/rer 
Sverige (Stockholm, 1839-1870); M. Hojer, Konungariket Sverige 
(Stockholm, 1873-1883); C. Alm(]vist, La SuMe, ses progr^s sociaux 
(Stockholm, 1879); P. 13. Du Cluullu, I'he Land of the Midnight Sun 
(London, 1881); C. M. Rosenberg, Geograpskt-statistiskt handlexicon 
ofrer Sverige (Stockholm, 1S82-1883) ; W. W. Thomas, Sweden and the 
Swedes (Chicago and New York, 1891); Healey, Educational Systems 
of Sweden, Norway and Denmark (London, 1893) ; Nystrom, llandhok 
i Sveriges geografi (Stockholm, 1893), and Sveriges rike (Stockholm, 
1902); G. Andorssoii, Geschi elite, der Vegetation Schwedens (Leijizig, 
1890); K. Ahhuiius, Sverige, geografi sk, topografisk, statistisk heskrif- 
ning (Stockholm) ; and for geology, A. G. Nathorst, Sveriges geolog i 
(Stockholm). For more iletailed accounts of the various districts 
see the publications of the Sveriges Geologiska Under sokning, 
ami also tlic volumes of the Geologiska FOren ingens i Stockholm 
Forhandlingar. (O. J. R. H.) 

History 

Remains dating from the Stone Age are found scattered over 
the southern half of Sweden, but it is only along the south coast 
and in the districts bordering on the Cattegat that they occur 
in any considerable quantity. The antiijuities of the Bronze 
Age are much more widely distributed and reach as far as the 
north of Hclsingland. It is evident that the country must at 
this time have been fairly populous. So far as can be judged 
from the human remains found the population in general in 
both the Slone and Bronze Ages seems to have been similar 
in type to that of the present day, and there is no clear evidence 
for the advent of a new race. The Iron Ago probably began 
in the south of Sweden at any rate some three or four cenluri(*s 
before the beginning of the Christian era. (See further Scandi- 
navian Civilization.) 

The first historical notice relating to Sweden is contained in 
Tacitus, Germania, cap. 44. This book was probably published 
in A.D. 98 or 99 and in the passage mentioned we find the 
name of the chief people of the peninsula, the Bariy 
Swedes proper, Suiones (O.N. Sviar, Swed. Svear, Races and 
A.S. Sweon), who eventually gave their name to oivisioas. 
the whole country. According to Tacitus they were governed 
by a king whose pow'er was absolute and comprehensive^ 
and possessed a strong fleet w'hich secured them from the fear 
of hostile incursions. Hence arms were not borne in times of 
peace but stored away under charge of a slave, and Tacitus 
suggests in explanation that the royal policy did not commit this 
Inist to noble, freeman or freedman. Their original tiirrilories 
lay on both sides of the Malar, in the provinces later known as 
Upland, Sdderrnanland and VVestmanland. Tacitus mentions 
another tribe, the .Sitones, w'hich he places next to the Suiones, 
but they have not been identified, and it is not clear from his 
description whether they lived within the peninsula or not. 
T'he only information he gives about them is that they were 
ruled over by a woman. Other early Roman writers, Mela and 
Pliny, mention the country under the name Scandinavia 
(Skane), a name which in native records seems always to have 
been confined to the southernmost district in the peninsula. 
Little information, however, is given by these authorities 
with regard to the inhabitants. 

The people next in importance to the Suiones in the 
peninsula (Swed. Golar, O.N. Gauiar, A.S. Gealas) are first 
mentioned by Ptolemy (under the form Goulai for Gautoi), 
together with a number of other tribal names, most of which 
unfortunately cannot be identified, owing to the corrupt state 
of the text. Ptolemy puts the. Gotar in the southern part of 
the country, and from the earliest historical times their name has 
been given to the whole region between the Cattegat and the 
Baltic, exclusive of the provinces of Halland and Skane, which 
down to the 17th century always belonged to Denmark. The 
coast of the Cattegat north of the Gdta Elv was reckoned in 
Norw'ay. Gotaland consisted of the provinces of Vestergotland 
and Ostergotland. divided from one another by Lake Vetter, 
together with Smuland. In early times Vestergotland seems 
to have been by far the mo.st important. 

Vermland, the district to the north of Lake Vener and the 
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whole of the country to the north of Svealand seem to have 
been of small importance. Jamtland was always considered 
a part of Norway. After the time of Ptolemy we 
Account of j^(»ar no more of Sweden until the 6th century, when 
jordanes. surprisingly full account of its peoples is given 
by the Gothic historian Jordanes. He mentions both the Svear 
(Svvethans) and the Gotar together with other peoples, the 
names of several of which can be recognized in the district — 
names of later times, in spite of the numerous corruptions of the 
text. He praises the horses of the Svear, and speaks of their 
great trade in furs of arctic animals which were transferred 
from merchant to merchant until they reached Rome. About 
the other peoples of Sweden he gives a few details, chiefly of 
physical or moral characteristics, commenting upon the warlike 
nature of the Visigauti, the mildness of the Finns, the lofty 
stature of the Vinovii and the meat and egg diet of the Rere- 
fennae. Jordancs’s statement regarding the prevalence of trade 
with Sweden is corroborated by the fact that many coins and 
bractcatcs of the period have been found in the countr\\ Of 
these the coins are chiefly Roman and Byzantine gold pieces 
of the 5th century, the bracteates copies of Roman coins of 
the same period. 

Procopius, the contemporary of Jordanes {Gothica, ii. 15), 
likewise gives an account of Sweden, which he calls Thule, but 
the only tribes which he names are the Skrithephinnoi 
Hcowuit Scri^^efinnas), a wild people of Finnish stock, 

and the Gotar (Gautoi), whom he describes as a ‘‘ nation 
abounding in men.” For the same period we derive a consider- 
able amount of information with regard to Swedish affairs from 
the Anglo-Saxon poem Geoivulf. The hero himself belonged 
to the Geatas {i.e. in all probability Gotar, though the identifica- 
tion is disputed by some scholars), his mother being the daughter 
('f th('ir king Ilrcthcl. Ilacthcyn, the son and successor of this 
Ilrothel, is said to have perished in a disastrous battle against, 
the Svear, but his fall was avenged by his brother Hygelac in 
a subsequent engagement, in which the Swedish king Ongentheow 
wjis killed. This Hygelac is clearly identical with that Chochi- 
lainis wrongly descril^ed as a Danish king by Gregory of Tours 
(iii. 3) who made a piratical expedition to the lower Rhine which 
ended in his defeat and death in a battle with the PVanks under 
Theodberht about a.d. 520. The poem contains several allusions 
to this disaster. We learn further that about the time of 
llygelac's death strife broke out in the royal family of the 
S\ ear, between Onela, the son and successor of Ongentheow, and 
Iv.'mmund and Kadgils, the sons of his brother Ohthcrc. The 
latter fled for protection to the Gotar, and the war which ensued 
cost the lives of Eanmund and of Hcardrcd the sem and successor 
of Hygelac. According to the poem Beowulf himself now be- 
( ame king of the Gotar and assisted Eadgils in a campaign which 
resulted in the dctath of Onela and the acquisition of the throne 
by his nephew. What is said in the poem with regard to the 
(‘nd of Beowulf belongs to the realm of myth, and for three 
( (‘nturics after this time we have no reference to Swedish affairs 
in English or other foreign authorities. Moreover, after the time 
of Beowulf and Jordanes there are very few references to the 
kingdom of the Ciotar, and in Olaf Skottkonung’s time it was 
merely an earldom. The kingdom must have come to an end 
between the 6th and loth centuries a.d., and probably quite 
early in that period. 

The Ynglingatal, a poem said to have been composed by 
Thio^iolfr of Hvin, court-poet of JIarold Fairhair,king of Norway, 
The gives a genealogy of Harold’s family, which it carries 

ynjrUnjfataiBhsick to the early kings of the Svear. Snorri Stur- 
Ihfa's^ luson (1178-1241), the Icelandic author using this 

ga aga. as a basis and amplifying it from other 

stmrees, wrote the Ynglinga Saga, which traces back the 
history of the family, generation by generation, to its beginning. 
Jn this saga A^ils (the Eadgils of Beoivulf), son of Ottarr is one 
of the most prominent figures. The account given of him agrees 
in general with the statements in Beowulf y though the nature 
of his relations with Ali (Onela) has been misunderstood. The 
decisive battle between the two kings is said to have taken place 
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on the frozen surface of T,^ke Wener. Ongentheow appears 
to have been entirely forgotten in Norse tradition and his place 
is taken by a certain Egill. The saga further states that A^Sils 
was an enthusia.stic horse-breeder and that he met with his death 
through a fall from his horse. This point is of interest in con- 
nexion with the notice of Jordanes, mentioned above, with 
regard to the horses of the Svear. Other northern authorities 
such as Saxo and the Ilroljs Saga Kraka represent A^Sils in a 
very unfavourable light as niggardly and addicted to sorcery. 

The Ynglingatal and Ynglinga Saga enumerate Anil’s ancestors 
to no less than seventeen generations, with short accounts of 
each. We have no means of checking the genealogy from other 
sources, and the majority of the characters arc probably to be 
regarded as mythical. The origin of the family is traced to 
the god Frey, son of Nidr'Sr, who is said to have founded Upsala, 
the ancient capital of Sweden. His reign is represented as a 
golden age of peace and prosperity and the great wealth of the 
.sanctuary is said to have taken its beginning from the offerings 
at his tomb. His full name appears to have been Yngvifreyr 
or Ingunar Freyr and his descendants are collectively termed 
Ynglingar, though we also occasionally meet with the name 
Skilfingar, which corresponds with the name Scilfingar, borne 
by the Swedish royal family in Decnoulf. 

After the time of A^Jils the Ynglingar remained in possession 
of Upsala for four generations according to the saga. Ultimately 
the treachery and the murderous disposition of a king named 
Ingialdr led to his overthrow by a prince from Skanc, called 
Ivarr Vi^Sfa^mi. Ilis son Olafr Tretelgia withdrew to Vermland, 
which he brought into a state of cultivation, though he was 
.subsequently .sacrificed by his subjects in a time of famine. It 
is stated in the .saga that the Swcdi.sh kings were believed to 
have control over the seasons like their ancestor, the god Frey, 
and traces of this belief seem to have lingered in the country 
down to the times of Gustavus Vasa. The sons of Olafr Tretelgia 
moved westward into Norway, and if we may trust the saga, 
the Sw'cdish kingdom never again came into the possession of 
their family. 

The .subsequent kings of Swxden arc said to have been descended 
from Ivarr Vi^fac5mi. The most prominent figures in this family 
are Haraldr Hilditdnn Ivarr’s grandson and his introduce 
nephew Sigur^ir Hringr. The story of the battle tionot 
betw'een these two at Brdvik, in which Haraldr lost Christianity, 
his life, is one of the most famo\is in northern literature. But 
the po.sition of these kings with rc!gard to Sweden is far from 
clear. Their home is probably to l')e placed on the Cattegat 
rather than on the Baltic. The sanie is true also of Ragnarr 
Lo-^ibrok, who is .said to have been the son of Sigur^r Hringr. 
About the year 830 the missionary bishop An.sgar made his 
first expedition to Sweden. He made his way to Birca on the 
Malar. The king wdiom he found reigning there is called Bjorn 
(Bern) and is generally identified with the king Bjorn for whom 
Bragi the Old composed the poem called Ragnarsdrdpa. On 
his subsequent journeys to Sweden Ansgar encountered kings 
called Olafr and Onundr. He appears to have met with consider- 
able immediate success in his missionary enterprises, although 
there is no evidence to show^ that the churches he founded long 
.suiwdved his death, and no serious mission seems to have been 
attempted for more than a centu^ afterwards. 

During the 9th century extensive Scandinavian settlements 
were made on the east side of the Baltic, and even as early 
as the reign of Louis I. w’e hear of piratical expedi- scandh 
tions on the Black Sea and on the Caspian. The navian 
famous expeditions of Rurik and Askold which Settlements 
resulted in the origin of the Ru.ssian monarchy 
appear to have taken place towards the middle of the 9th 
century, but it has not been found possible to connect these 
names with any families known to us from Swedish tradition. 
Proofs of extcn.sivc Scandinavian settlement in Russia arc to 
be found partly in the Russian names assigned to the Dnieper 
rapids by Constantine Porphyrogenitus, partly in references 
to this people made by foreign representatives at the court of 
Byzantium. The fact that many of the names which occur 
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ill Russian chronicles seem to be peculiarly Swedish suggests 
that Sweden was the home of the settlers, and the best authorities 
consider that the original Scandinavian conquerors were Swedes 
who had settled on the east coast of the Baltic. 

In the time of Harold Fairhair, probably about the beginning 
t f the 10th century, we hear of a king named Eric the son of 
Kiagsia Emund at Upsala, whose authority seems to have 
the totb reached as fiu* as Norway. Later in the century 
Century. there is record of a kfng named Bjorn a Haugi, 
who is said to have been the son of Eric and to have reigned 
fifty years. Bjorn’s sons and successors were Olaf and Eric 
the Victorious. Styrbiorn Starki, the son of Olaf, being refused 
his share of the government by Eric after his father's death, 
made himself a stronghold at Jomsborg in Pomerania and spent 
some years in piratical expeditions. Eventually he betook him- 
self to Harold Bluetooth, then king of Denmark, and endea- 
voured to secure his assistance in gaining the Svs'edish throne 
by force of arms. Although he failed in this attempt he was 
not deterred from attacking Eric, and a battle took place between 
the two at the Fyrisd (close to Upsala) in which St>Tbiorn was 
defeated and killed. Eric himself died ten years after this battle, 
apparently about 993. According to the story he had obtained 
victory from Odin in return for a promise to give himself up at 
the end of ten years. Under his son and successor Olaf, surnamed 
Bstablisb’ Skdttkonung, Christianity was fully established in 
mentot Sweden. Olaf Trygg\'ason, the king of Norway, 
ChrUti- had married his sister Ingibidrg to Ragnwald, earl 
anity. Vcstergdtland, on condition that he should receive 

baptism, and the Swedish king's wife was also a Christian, though 
he himself was not baptized until 1008 by Sigfrid at Husaby. 
A fiuarrel arose in the last years of the 10th century between 
Olaf Skottkonung and Olaf Tryggvtison. The latter had applied 
for the hand of Sigrib, the widow of Eric the Victorious, but had 
insulted her on her refusal to l)ecome a Christian. In the year 
1000, when the Norwegian king was in Pomerania, a coalition 
was formed between the king of Sweden, Sweyn Forkl.)eard, 
king of Denmark, and earl Eric of I>j;ide, and the allies w^aylaid 
their enemy off the coast near Riigen and overthrew him in 
Reign of great sea-battle of .S voider. Under Olaf Skdtt- 

oiatSkott‘ konung Sweden became the mightiest of the king- 
konung. doms of the north, in .spite of the king’s own 
inactivity. She lost her lands east of the Baltic, but received as 


with his son Jacob, whose name was changed to Anund by the 
leaders of the rev^olt. A meeting was then arranged between 
the kings of Norway and Sweden at Kongelf in 1019, and this 
resulted in a treaty. The death of Olaf Skottkonung is assigned 
by Snorri Sturluson to the winter of 1021 -102 2. His grave is 
still shown at Husaby in Vestergotland. 

Anund, now sole king, early in his reign allied himself with 
Olaf Haraldsson against Canute of Denmark, who had demanded 
the restitution of the rights possessed by his father KlngAnunti, 
Sweyn in Norway. The allies took advantage of c. 1022- 
the Danish king’s absence to harry his land. On 
his return an indecisive battle was fought at Helgi A, 
and Anund returned to Sweden. Olaf was driven from 


Norway by the Danes, but returning in 1030 he raised a 
small army in Sweden and marched through Jamtland to Trond- 
hjem only to meet his death at the battle of Stiklcstad, After 
death he was worshipped in Sweden, especially in Gotland. We 
hear from Adam of Bremen that Anund was young in years but 
old in wisdom and cunning; he was called Kolbrannea because 
he had the houses of evildoers burnt. Like Olaf Skottkonung 
he caused coins to be struck at Sigtuna, of which a few remain. 
The moncyers’ names are English. The coins of Anund surpass 
all that were struck during the next two centuries. He appears 
to have died about 1050, according to Adam of Bremen. He 
was succeeded by his brother Emund the Old, who Bmund tbe 
had been previously pa.ssed over because his mother old, 1050- 
was unfree, the daughter of a Slav prince and 
captured in war. This king had become a Christian, but 
soon quarrelled with Adalhard, archbishop of Bremen, and 
endeavoured to secure the independence of the Swedish church, 
which was not obtained for another century. Emund, who was 
given the name Slemme, had territorial di.sputcs with Denmark in 
the early part of his reign. These disputes were settled by a 
rectification of boundaries which assigned Blekinge to Denmark. 

W'ith the death of Emund, which took place in 1060, the old 
family of Swedish kings dies out. The successor of Emund the 


Old was a king named Steinkel who had married 
the daughter of his predecessor. He w'as the son 
of a certain Ragnvald, perhaps connected with the 


Steinkel, 

1060-1066, 


Vestergotland Ragnvald, of the reign of Olaf Skottkonung. 


Steinkel was born in Vestergotland and was warmly attached 


to the Christian religion. The Adalhard who had quarrelled 


compensation in Norway part of Troridhjcm and the district with Emund the Old now sent a bishop, Adalhard the younger, 
now called Bohiislan. These lands Olaf handed over to Earl i to S('ara. Christianity was by this time firmly established 


Sweyn, brother of Earl Eric (who.se father Haakon had governed 
Norway), as a marriage portion for his daughter Holmfrici. f 
Some years later we hear of hostilities between Olaf Skottkonung > 
iind another Norwegian prince, Olaf Haraldsson (the Fat), who 
raided .Sweden and was besieged in the Miilar by the Swedish 
king. In 1014, the year of Earl Eric’s departure to England : 
with Canute, Olaf Haraldsson, returning to Norway as king, put 1 
an end to the Swedish and Danish supremacy, and in 1015 he 
forced Earl Sweyn to leave the country. Trifling border-quarrels 
followed, but in 1017 a truce was arranged between Norway 
and Vestergotland, where Earl Ragnvald was still in power. 
Olaf of Norway now sent his marshal Bjorn to Ragnvald to 
arrange a peace. Ragnwald brought him to a |^eat assembly 
at Upsala in February 1018. At tliis meeting Bjorn, supported 
by the carl, asked for peace, and Olaf was compelled by the 
pressure of the lawman Thorgny to agree to this and also to 
promise his daughter IngegerS in marriage to the Norse king. 
The marriage, however, never got beyond the betrothal stage, 
and at Earl Ragnvald’s suggestion Astrid, her half-sister, was 
substituted, contrary to the w ill of Olaf Skottkonung. Such was 
the anger of the king that Ragnvald was forced to accompany 
Ingeger^ to Ricssia, where she w^as married to the grand-duke 
Jaro.slav at Novgorod. In Sweden, however, both the Vestgotar 
and the Upland Sviar were discontented,, the former on account 
of the breaking of the king’s promise to Olaf of Norway, and the 
latter on account of the introduction of the new religion, and 
their passions were further inflamed by the lav/man Anund of 
Skar i. A rising in Upland compelled Olaf to sliare his power 


throughout most of Sweden, its chief strength being in Vestergot- 
land. The Uplanders, however, still held out against it, and 
Adalhard, though he succeeded in destroying the idols in his 
own district Vestergotland, was unable to persuade Steinkel 
to destroy the old sanctuary at Upsala. During his reign grants 
of land in Vermland made by the king to the Norse carl Haakon 
Ivarsson led to a successful invasion of Gotaland by Harold 
Hardrada of Norway. Steinkel also had disputes with Denmark. 
On his death in 1066 a civil war broke out in which the leaders 
were two obscure princes named Eric. Probably the division 
of feeling between Vestergotland and Upland in the matter of 
religion was the real cause of this war, but nothing is known of 
the details, though we hear that both kings as well as the chief 
men of the land fell in it. 

A prince called Haakon the Red now appears as king of 
Sweden and is said to have occupied the throne for thirteen 
years. In the Vestergotland regnal lists he appears Haakon the 
before Steinkel, and it is possible that the authority Red, i066- 
of that king was not regularly acknowledged in 
the province. In 1081 we find the sons of Steinkel, Inge 
and Ilalstan, reigning in Sweden. Inge’s attachment to 
Christianity caused him to be expelled after a short time by 
his brother-in-law Sweyn or Blotsweyn, so called Hniataa, 
from his revival of the old sacrifices. Sweyn retained tnge and 
the kingship only for three years. After that Blotaweyn, 
interval Inge returned and slew him, and his fall marks the 
final overthrow of the old religion. 

The interesting account of Upsala preserved by Adam of 
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Bremen in his History (iv. 26) apparently dates from the period 
immediately preceding these events. He describes the temple 
as one of great splendour and covered with gilding. 
Temple at jri it stood the statues of the three chief deities 
Upsaia, Thor, Odin and Fricco (by whom he probably means 
Frev) F.very nine years a great festival was held there to which 
embassies were sent by all the peoples of Sweden. A large number 
of animals and even men were sacrificed on such occasions. In 
the neighbourhood of the temple was a grove of peculiar sanctity 
in which the bodies of the victims were hung. up. After the 
introduction of Christianity the importance of Upsala began 
steadily to decline, and owing to its intimate associations with 
the old religion the kings no longer made it their residence. 


Authoritiks for Karly History. — Tacitus, Germania, cap. 44; 
Claudius Ptolemaeus, Geographica, ii. ii ad fin. ; Jordanes, De 
ormne acitbusque Getarum, cap. 3; Procopius, De hello gothico, ii. 
ic • Beowulf ; Rimbertus. Vita S. Ansgarit inmnnumenla Gerntaniac 
hi^iorica, ii. 683-725 (Hcinover, 1829); King Alfred’s transla- 
tion of Orosius i. i; Adam of Bremen, Gesta hammahurgensts 
ecclcsiae pontificum, iii. and iv. ; Ynglinga Saga, with the poem 
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Under Blot.sweyn’s grandson, King Sverker (1134-1155), 
who permanently amalgamated the vSwedes and Goths (each 
orxanUa- nations supplying the common king 

tion of the alternately for the next hundred years), Sweden 
kingdom. began to feel the advantage of a centralized mon- 
archical government. Eric IX. (1150-1160) organized the 
Swedish Church on the model prevalent elsewhere, and under- 
took a crusade against the h(’athen Finlanders, which marks the 
beginning of Sweden’s overseas dominion. Under Charles VII. ^ 
the archbishopric of Upsala was founded (1164). But the 
greatest medieval statesman of Sweden was Earl Birger, 
who practically ruled the land from 1248 to 1266. To him 
is attributed the foundation of Stockholm; l)ut he is best 
known as a legislator, and his wise reforms prepared the way 
for the abolition of serfdom. The increased dignity which the 
royal power owed to Earl Jhrger was still further extended by 
Kmg Magnus Ladulas (1275-1290). Both these rulers, by 
the institution of separate and almost independent duchies, 
attempted to introduce into Sweden a feudal system similar 
to that already established elsewhere in Europe; but the danger 
of thus weakening the realm by partition was averted, though 
not without violent and tragic complications. Finally, in 1319, 
the s(‘.vercd portions of Sw'cden were once more reunited. Mean- 
Scparntion ^’kile the political development of the state was 
of the steadily proceeding. The formation of separate 

iistatea. orders, or cstates, was promoted by Magnus Liidul^, 
who extended the privileges of the clergy and founded an here- 
ditary nobility (Ordinance of Alsno, 1280). In connexion with 
this institution wc now hear of a heavily armed cavalry as the 
kernel of the national army. The knights too now 
^BuJ'^hvrT distinguishable from the higher nobility. 

urgters. period belongs the rise of a prominent 

burgess class, as the towns now began to a( quire charters. At 
the end of the 13th century, and the beginning of the 14th too, 
provincial codes of laws appear and the king and his council 
execute legislative functions. 

The first union between Sweden and Norway occurred in 1319, 
when the three* year-old Magnus, son of the Swedish royal duke 
First Union Eric and of the Norwegian princess Ingeborg, 
with who had inherited the throne of Norway from his 

Norway. grandfather Haakon V., was in the same year elected 
king of Sweden (Convention of Oslo). A long minority weakened 
the royal influence in both countries, and Magnus lost both his 


* A legeiulary list of kings gives to this Charles six jircdecessors 
of the same name. Subsequent kings of Sweden have always given 
this Charles the title of Charles VII. 


kingdoms before his death. The Swedes, irritated by bis misrule, 
superseded him by his nephew, Albert of Mecklenburg (1365), 
In Sweden, Magnus’s partialities and necessities led directly 
to the rise of a powerful landed aristocracy, and, indirectly, 
to the growth of popular liberties. Forced by the unmliness 
of the magnates to lean upon the middle classes, the king sum- 
moned (1359) the first Swedish Riksdag, on which occasion 
representatives from the towns were invited to appear along 
with the nobles and clergy. His successor, Albert, was forced 
to go a step farther and, ih 1371, to take the first coronation 
oath. In 1388, at the request of the Swedes themselves, Albert 
was driven out by Margaret, regent of Denmark union of 

and Norway; and, at a convention of the repre- Kalman 

sentatives of the three Scandinavian kingdoms held 
at Kalmar (1397), Margaret’s great-nephew, Eric of Pome- 
rania, was elected the common king, but the liberties of each 
of the three realms were expressly reserved and confirmed. 
The union was to be a personal, not a political union. 

Neither Margaret herself nor her successors observed the 
stipulation that in each of the three kingdoms only natives 
should hold land and high office, and the efforts 
of Denmark (at that time by far the strongest Breach of 
member of the union) to impose her will on the Union, 
weaker kingdoms soon produced a rupture, or, 
rather, a series of semi-ruptures. 'I’he Swedes first broke away 
from it in 1434 under the popular leader Engelbrecht, and 
after his murder they elected Karl Knutsson Bonde their 
king under the title of Charles VIII. (1436)- ^44^ 

Charles Vill, had to retire in favour of Christopher of 
Bavaria, who was already king of Denmark and Norway; but, 
on the death of Christopher (1448), a state of confusion ensued 
in the course of which Charles VIII. was twice expelled and 
twice reinstated. Finally, on his death in 1470, the three 
kingdoms were reunited under Christian I. of Denmark, the 
prelates and higher nobility of Sweden being favourable 
to the union, though the great majority of the Swedish 
people always detested it as a foreign usurpation. The 
national party was represented by the three great Riks- 
forestindare, or presidents of the realm, of the Sture family (see 
Stuke), who, with brief intervals, from 1470 to 1520 successively 
defended the independence of Sweden against the Danish kings 
and kept the national spirit alive. But the presidentship 
was too casual and anomalous an institution to Election ot 
rally the nations round it permanently, and when Oustavua 
the tyranny of Christian II. {q.v.) became intoler* 
able the Swedish people elected Gustavus Eriksson Vasa, who 
as president had already driven out the D.anes (sec Denmark : 
History), king of Sweden at Strengniis (June 6, 1523). 

The extraordinary difficulties of Gustavus (sec Gustavus I.) 
were directly resjionsible for the eccentric development, both 
political and religious, of the new kingdom which ^ ^ 

his genius created. So prec arious was the position fggjVisco/ 
of the young king, that he was glad to make allies 
wherever he could find them. lienee his desire to stand w^ell 
with the Holy See. Only three months after his accession, 
he addressed letters to the poi.>e begging him to appoint new 
bishops “ who would defend the rights of the Church without 
detriment to the Crown.” He was especially urgent for the 
confirmation of his nominee Johannes Magni as primate, in 
the place of the rebellious archbishop Gustavus Trolle, who as 
a convicted traitor had been formally deposed hy the Riksdag 
and was actually an outlawed exile. If the pope would confirm 
the elections of his bishops, Gustavus promised to be an obedient 
son of the Church. Scarcely had these letters been despatched 
when the king received a papal bull ordering the immediate 
reinstatement of Gustavus Trolle. The action of the Curia on 
this occasion was due to its conviction of the imminent triumph 
of Christian IT. and the instability of Gustavus’s position. It 
was a conviction shared by the rest of Europe; but, none the 
less, it was another of the many blunders of the Curia at this 
difficult period. Its immediate effect was the loss of the Swedish 
Church. Gustavus could not accept as primate an open and 
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determined traitor like Trolle. He publicly protested, in the 
sharpest language, that unless Johannes Magni were recognized 
at Rome as archbishop of Upsala, he was determined, 
Rome^ royal authority, hen(‘efors\’ard to order 

the affairs of the Church in his realm to the glory 
of God and the satisfaction of all Christian men. But the Holy 
Sec was immovable, and Gustavus broke definitely with Rome. 
He began by protecting and promoting the Swedish reformers 
OUmis and Laurentius Petri, and Laurentius Andreae. The 
new teaching was allowed to spreaefj though at first unostenta- 
tiously and gradually. A fresh step in the direction of Lutheran- 
Progrtsa of the translation of the New Testament into 

thtRefor- Swedish, which was published in 1526. Simul- 
matioa. taneously, a systematic attack was made upon the 
religious houses, beginning with the sequestration of the 
monasterv’ of Gripsholm in January 1526. But the affair 
caused such general indignation that Gustavus felt obliged, 
in May, to offer some justification of his conduct. A few months 
later there was an open rupture between the king and his own 
primate, who ultimately was frightened into exile by a sudden 
accusation of treason. But the other bishops were also against 
Gustavus, and, irritated by their conscientious opposition, the 
king abandoned the no longer tenable position of a mode- 
rator and came openly forward as an antagonist. In 1526 the 
Catholic printing-presses were suppressed, and two-thirds of 
the Church’s tithes were appropriated to the payment of the 
national debt. On the i8th of Februaiy 1527 two bishops, 
the first mart}Ts of Catholicism in Sweden, were gibbeted at 
Stockholm after a trial which was a parody of justice. This 
act of violence, evidently designed to terrorize the Church into 
submission, was effectual enough, for at the subsequent Riksdag 
of Vcsterc\s (June 1527), the bishops durst not even present 
a protest which they had privately prepared, and the assembly 
Recess aad bullied into an absolute submission to the j 

Ordinance royal will. The result was the Vesterds Recess, i 
0/ vesteras, which transferred all e<'clesiastical property to the 
IS27. Crown. By the subsequent Vesterds Ordinance 
the Swedish Church was absolutely severed from Rome. Never- 
theless, the changes so made were mainly administrative. 
There was no modification of doctrine, for the general resolution 
that God’s Word should be preached plainly and purely was not 
contrary to the teaching of the ante-Tridcntine Church. Even 
at the synod of Orebro, summoned in Februaiy^ 1529, “ for the 
better regulation of church ceremonies and discipline according 
to God’s Word,” there was no /ormal protest against Rome; 
and the old ritual was retained for two years longer, though it 
was to be explained as symbolical. Henceforth the work of the* 
Reformation continued uninterruptedly. In 1531 Laurentius 
Petri was elected the first Protestant primate of Sweden . Subse- 
quently matters were much complicated by the absolutist 
tendencies of Gustavus. From 1539 onw’ards there was a breach 
between him and his own prelates in consequence of his arbitrary 
appropriation of the Church’s share of the tithes, in direct 
violation of the Vesteras Recess. Then Gustavus so curtailed 
the power of the bishops (ordinances of 1539 and 1540) that they 
had little of the dignity left but the name, and even that he was 
disposed to abolish, for after 1543 the prelates appointed by 
him, without any pretence of previous election by the cathedral 
chapters, were called ordinaries, or superintendents. Penally, 
at the Riksdag of Vesteras, in 1544, though no definite con- 
fession of faith was formulated, a final breach was made with 
the traditions of the old religion. 

Thus the Reformation in Sweden was practically the work 
of one strong man, acting (first from purely political and latterly 
from purely economical reasons) for the good of the state as 
he understood it. In this Gustavus acted contrary to the 
religious instincts of the vast majority of the Sw^edish nation; 
for there can W. no doubt at all that the Swedes at the beginning 
of the i6th century were not only still devoted to the old Church, 
but violently anti-Protestant. This popular Romanism was 
the greatest of all Gustavus’s difficulties, because it tended to | 
alienate the Swedish peasants. 


For the last hundred years the peasants had been a leading 
factor in the political life of the land ; and perhaps in no other 
contemporary European state could so self-reliant The 
a class of yeomen have been found. Again and Peasants. 
again they had defended their own and the national liberties 
against foreign foes. In the national assemblies, too, their voice 
had always been powerful, and not infrequently predominant. 
In a word, they were the sound kernel of the still but partially 
developed Swedish constitution, the democratic safeguard 
against the monarchical tendency which was enveloping the 
rest of Europe. Gustavus’s necessities had compelled him to 
break with the ecclesiastical traditions of Sweden; and they 
also compelled him, contrary to his masterful disposition, to 
accept constitutionalism, because without it his footing in his 
own kingdom would have been insecure. The peasants there- 
fore were his natural allies, but, from the nature of the case, 
they tended to become his most formidable rivals. They prided 
themselves on having “ set King Gus in the high seat,” but they 
were quite ready to unseat him if his rule was not to their liking, 
and there were many things with which they were by no means 
contented. This anomalous state of things was responsible 
for the half-dozen pciisant risings with which Gustavus had to 
contend from 1525 to 1543. In all these rebellions the religious 
difficulty figured largely, though the increasing fiscal burdens 
were undoubtedly grievous and the peasants had their particu- 
lar grievances besides, 'i'he wholesale seizure and degradation 
of Church property outraged them, and they formally protested 
against the introduction of “ Luthery.” They threatened, 
more than once, to march upon and destroy Stockholm, because 
the Reformers had made of it “a spiritual Sodom.” They 
insisted on the restoration of the ancient Catholic customs, and 
would have made neglect of fasting and other sins of omis.sion 
penal offences. Though he prevailed in the end, Gustavus was 
obliged to humour the people throughout. And thus, though 
he was strong enough to maintain what he had established and 
finish what he had begun, he was not strong enough to tamper 
seriously with the national liberties or to crush altogetlier 
Catholic aspirations. At the time of his death the Riksdag 
I was already a power in the state, and a Catholic reaction in 
Sweden was by no means an impossibility, if only the Catholics 
had beer* able to find capable leaders. 

Gustavus’s foreign policy at first aimed at little more than 
self-preservation. Only with the pecuniary assistance of the 
wealthy merchants of Liibeck had he been able to Foreign 
establish himself originally; and Liibeck, in return, Policy ot 
had exploited Sweden, as Spain at a later day Ouatavus. 
w’as to exploit her American colonies. When, with the aid 
of Denmark, Gustavus at last freed himself from this greedy 
incubus (see Denmark; Gustavus I.; Christian III.) by 
the truce of the 28th of August 1537, Sweden for the first time 
in her history became the mistress of her own waters. But 
even so she was but of subordinate importance in Scandi- 
navian politics. The hegemony of Denmark was indi.spu table, 
and Gustavus regarded that power with an ever-increasing 
suspicion which augured ill for peace in the future. The chief 
I cause of di.spute was the quartering by the Danish king of the 
three crowns of Sweden on the Dano-Norwegian shield, which 
was supposed to indicate a claim of sovereignty. Still more 
offensive was the attitude of Sweden’s eastern neighbour Muscovy, 
with whom the Swedish king was nervously anxious to stand 
on good terms. Gustavus attributed to Ivan IV., whose resources 
he unduly magnified, the design of establishing a universal 
monarchy round the Baltic. 

Nevertheless events were already occurring which ultimately 
compelled Sweden to depart from her neutrality and lay the 
foundations of an overseas empire. In the last 
year of Gustavus’s life (1560), the ancient military ^t^sweden. 
order of the Sword, amalgamated, since 1237, with the 
more powerful order of the Teutonic Knights, had by the seculari- 
zation of the latter order into the dukedom of Prussia (1525) 
become suddenly isolated in the midst of hostile Slavonians. 
It needed but a jolt to bring down the crazy anachronism, and 
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the jolt came when, in 1558-60, floods of Muscovites poured 
over the land, threatening the whole province with destruction. 
In his despair the last master of the order, Gottliard von Kettler, 
appealed to all his more civilized neighbours to save him, and 
his dominions were quickly partitioned between Poland, 
Dcnmtirk and Sweden. Sweden’s original share of the spoil 
was Reval, which, driven to extremities, placed itself beneath 
the protection of the Swedish crown in March 1561. From the 
moment that Sweden got a firm footing in Esthonia by the 
acquisition of Reval she was committed to a policy of combat 
and aggrandisement. To have retreated would have meant 
the min of her Baltic trade, upon which the national prosperity 
much depended. Her next-door neighbours, Poland and 
Russia, were necessarily her competitors; fortunately they 
were also each other’s rivals; obviously her best policy was to 
counterpoise them. To accomplish this eflectually she required 
to have her hands free, and tlie composition of her long- 
outstanding differences with Denmark by the Treaty of Stettin 
on the 13th of December 1570 (see Denmark: which 

put an end to the Dano-Swedish war of 1563-1570, the chief 
political event of the reign of Eric XIV. (1560 1568), the eldest 
sou and successor of Gustavus Vasa, was therefore a judicious 
act on the part of the new king of Sweden, John III. (1568-1592). 
Faiually judicious was the anti-Russian league with Stephen i 
Halhory, king of Poland, concluded in 1578. The war between | 
Russia and Sw'eden for the possession of Esthonia and Livonia 
(1571-77) hjul been uninterruptedly disastrous to the latter, 
and, in the beginning of 1577, a countless Russian host sat dowm 
bet ore Reval, Sweden’s last stronghold in those parts. The I 
energetic intervention of Bathory, however, speedily turned | 
the scales in the opposite direction. Six months after his | 
humiliating peace with the Polish monarch, Ivan IV. was glad 
to conclude a truce with Sweden also on a uti possidetis basis 
at Pliusa(Aug. 5, 1582). 

rh(‘ amicable relations between Sweden and Poland promised, 
at first, to be permanent. Sixteen years before his accession 
to the throne, John III., then duke of Finland, had 
Poland wedded Catherine Jagiellonica, the sister of Sigis- 
mund II., king of Poland (Oct. 4, 1562). Duke 
Sigismund, the fruit of this union, was brought up by his mother 
in the Catholic religion, and, on the iqth of August 1587, he 
was elec ted king of Poland. Sixteen days later the Articles 

Kalmar, signed by John and Sigismund, regulated the future 
ri lations between the tw'o countries when, in process of time, 
Sigismund should succeed his father as king of Sweden. The 
Articles of twm kingdoms were to be in perpetual alliance, but 
Kalmar, each of them was to retain its own laws and customs. 
ISH 7 , Sweden was also to enjoy her religion, subject to 
such changes as a general council might make; but neither 
poj)(* nor council was to claim or exercise the right of releas- 
ing Sigismund from his obligations to his Swedish .subjects. 
During Sigismund’s absence from Sw'eden that realm was to 
l)c ruled by seven Swedes, six elected by the king and one by 
his uncle Duke Charles of Sudermania, the leader of the vSwedish 
Protestants. No new tax was to be levied in Sweden during 
the king’s absence, but Sweden was never to be administered 
from Poland. Any necessary alterations in these articles were 
only to be made with the common consent of the king, Duke 
Charles, the senate and the gentry of Sweden. 

The endeavours of Swedish statesmen to bind the hands of 
their future king were due to their fear of the rising flood of 
Sweden and the Catholic reaction in Europe. Under Eric XIV. 
the Catholic the Reformation in Sweden had proceeded on much 
eaction, Same lines as during the reign of his father, 

retaining all the old Catholic customs not considered con- 
trary to Scripture. Naturally, after 1544, when the Council 
of lV(*nt had formally declared the Bible and tradition to be 
equally authoritative sources of all Christian doctrine, the 
contrast l)etween the old and the new teaching became more 
obvious; and in many countries a middle party arose which 
mined at a compromise by going bac k to the Church of the 
Fathers. King John HI., the most learned of the Vasas, and 


somewhat of a theological expert, was largely influenced by 
these “ middle ” views. As soon as he had mounted the throne 
he took measures to bring the Swedish Church jotn ni.and 
hack to ** the primitive Apostolic Church and the the Swedish 
Catholic faith”; and, in 1574, persuaded a synod 
assembled at Stockholm to adopt certain articles framed by 
himself on what wc should call a High Church basis. In February 
1575 a new Church ordinance, approximating still more closely 
to the patristic Church, was presented to another synod, and 
ac<'cpted thereat, but very unwillingly. In 1576 a new liturgy 
was issued on the model of the Roman missal, but with consider- 
able modifications. To a modern High Anglican these innova 
tions seem innocent enough, and, despite the opposition of 
Duke Charles and the ultra-ProUstants, they were adopted 
by the Riksdag of 1577. These measures greatly encouraged 
i the Catholic party in Europe, and John HI. was ultimately 
persuaded to send an embassy to Rome to open negotiations 
for the reunion of the Swedish Church with the Holy See. But 
though the Jesuit Antonio Possevino was sent to Stockholm 
to complete John’s “ conversion,” John would only consent 
to embrace Catholicism under certain conditions which were 
never kept, and the only result of all these subterraneous negotia- 
tions was to incense the Protestants still more against the new 
liturgy', the use of which by every congregation in the realm 
witliout exception was, nevertheless, decreed by the Riksdag 
of 1582. At this period Duke (.'harles and his Protestant friends 
were clearly outnumbered hy the promoters of the via media. 
Nevertheless, immediately after King John’s death, a synod 
summoned to Upsala by Duke Charles rejected the new liturgy 
and drew up an anti-Catholic confession of faith (March 5, 1593). 
Holy Scripture and the three primitive creeds w'cre declared 
to be the true foundations of Christian faith, and the Augsburg 
Confession was adopted. That Sigismund, now the lawful 
king of Sweden, should regard the summoning of dyn 
the synod of Upsala without his previous knowledge Expulsion of 
and consent as a direct infringement of his pre- 
rogativc was only natural. On his arrival in Sweden, how- 
ever, he tried to gain time by provisionally confirming what 
had been done; but the aggressiveness of the Protestant 
faction and the persistent usurpations of Duke Charles (tlu' 
Riksdag of 1595 proclaimed him regent though the king had 
previously refused him that office) made a civil war inevitable. 
The battle of Stangabro (Sept. 25, 1598) decided the struggle 
in favour of Charles — and Protestantism. Sigismund fled 
from Sweden, never to return, and on the 19th of March 1600 
the Riksdag of Linkoping proclaimed the duke king prociama- 
under the title of Charles IX. Sigismund and his t ion of 
posterity were declared to have forfeited the Swedish Charles ix., 
crown, which was to pass to the heirs male ol C. harles. 

Not till the 6th of March 1604, however, after Duke John, son 
of John III., had formally renounced his hereditary right to 
the throne, did Charles IX. Ixigin to style himself king. At 
the Riksdag of the same year, the estates committed 
themselves irrevocably to Protestantism by excluding 
Catholics from the succession to the throne, and 
prohibiting them from holding any office or <lignity in Sweden. 
Ilencefortii, too, everv recusant was to lie deprived of his estates 
and banished the realm. 

It was in the reign of ( hark s IX. that Sweden became not 
only^ a predominantly Protestant, but also a predominantly 
military monarchy. 'I’his momentous change, which Establish- 
was to give a martial colouring to the whole policy meat of a 
of Sweden for the next hundred and twenty s cars. Regular 
dates from a decree of the Riksdag of Linkoping 
establishing, at the urgent suggestion of Charles, a regular arm)'; 
each district in the country being henceforward liable to provide 
and maintain a fixed number of infantry and cavalry for the 
service of the state. The immediate enemy was war with 
Poland, now dynastically as well as territorially Poland and 
opposed to Sweden. The struggle took the shape of ^"**^** 
a contest for the possession of the northern Baltic provinces. 
Esthonia was recovered by the Swedes in 1600, but their 
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determined efforts (1601-9) to gain a foothold in Livonia 
were frustrated by the military ability of the grand hetman 
of Lithuania, Jon Karol Chodkicwicz. In 1608 hostilities were 
transferred to Russian tcrritoiy*. At the beginning of that year 
Charles had concluded an alliance with Tsar Basil IV. (q.v.) 
against their common foe, the Polish king; but when, in 1611, 
Basil was deposed b}' his own subjects and the whole tsardom 
st^emed to be on the verge of dissolution, Sweden’s policy towards 
Russia changed its cliaracter. H'therto Charles had aimed 
at supporting the weaker Slavonic power against the stronger; 
but now that Muscovy seemed about to disappear from among 
the nations of Europe, Swedish statesmen naturally sought some 
compensation for the expenses of the war before Poland had had 
time to absorb eveiy'lhing. A beginning was made by the siege 
and capture of Kexholin in Russian Finland (March 2, 1611); 
and, on the i6th of July, Great Novgorod was occupied and 
a convention concluded with the magistrates of that wealthy 
city w hereby Charles TX.’s second son Philip was to be recognized 
as tsar, unless, in the meanti me, relief came to Great Novgorod 
from Moscow. But now, when everything depended on a 
concentration of forces, Charles’s imprudent assumption of 
the title of “ King of the T.apps of Nordland,” w'hich people 
properly belonged to the l^anish ('rown, involved him in another 
war with Denmark, a war known in Scandinavian history 


War of 
Kalmar. 


as the W'ar of Kalmar, because the Swedish fortress 
of Kalmar w^iis the chief theatre of hostilities. Thus 
the Swedish forces were diverted from their real 
objective and transferred to another fald where even victory 
would have been comparatively unprofitable. But it was 
disaster, not victory, which Charles IX. reaped from this fool- 
hardy enterprise. Still worse, the war of Kalmar, prudently 
Peace of concluded by Charles’s son, Gustavus Adolphus, 
Kaared, in the sccoiid }'ear of his reign, by the peace of Knared 

I6J3. (Jan. 20, 1613) imposed such onerous pecuniary' 

obligations and such intense suffering upon Sweden as to en- 
kindle into a fire of hatred, which was to burn fiercely for the 
next tw’o centuries, the long smouldering antagonism between 
the two sister nations of Scandinavia which dated back to the 
bloody days of Christian II. 

The Russian difficulty was more easily and more honourably 
adjusted. When Great Novgorod submitted provisionally to 
Peace of ibe suzerainty of Sweden, Swedish statesmen had 
Stolbova, believed, for a moment, in the creation of a Trans- 


1617. 


baltic dominion extending from Lake Ilmen north- 


w’ards to Archangel and eastwards to Vologda, 'fhe rallying 
of the Russian nation round the throne of the new tsar, Michael 
Romanov, dissipated, once for all, this ambitious dream. By 
the beginning of 1616, Gustavus had Ixwme convinced of the 
impossibility of partitioning reunited Muse ovy, while Muscovy 
recognized the necessity of buying off the in\'incible Swedes 
by some cession of territory. By the Peace of Stolbova 
(Feb. 27, 1617) the tsar surrendered to the Swedish king the 
provinces of Kexholrn and Ingria, including the fortress of 
Noteborg (the modern S( hlii.sselburg), the key of Finland. 
Russia, furthermore, renounced all claims upon Esthonia and 
Livonia, and paid a war indemnity of 20,000 roubles. In return 
for these concessions, Gustavus restored Great Novgorod and 
ac'know lodged Michael Romanov as tsar of Muscovy. 

The same period which saw' the extension of the Swedish 
Empire abroad, saw also the peaceful development of the Swedish 
Rule of constitution at home. In this, as in every other 

OuBtavuM matter, Gustavus himself took the initiative. 
AdoiphuB. Nominally the Senate still remained the dominant 
power in the state; but gradually all real authority had 
been transferred to the crown. The Riksr&d .speedily lost its 
andent character of a grand council representing the semi- 
Conaiity feudal landed aristocracy, and became a bureau- 
tlonai cracy holding the chief offices of state at the good 

Chattgea. pleasure of the king. The Riksdag also changed 
its character at the .same time. Whilst in every other European 
country except England the ancient popular representation 
by estates was about to disappear altogether, in Sweden 


I under Gustax'us Adolphus it grew into an integral portion 
I of the constitution. The Riksdag ordinance of 1617 
j converted a turbulent and haphazard mob of “ riksdagmen,” 
huddling together like a flock of sheep “ or drunken boors,’ 
into a dignified national assembly, meeting and deliberat- 
ing according to rule and order. One of the nobility (first 
called the Landtmarskalk)^ or marshal of the Diet, in the Riksdag 
ordinance of 1526) was now regularly appointed by the king 
as the .spokesman of the Riddarhus, or ITou.se of Noble.s, while 
the primate generally acted as the talman or president of the 
three lower estates, the clergy, burgesses and peasants, though 
at a later day each of the three lower estates elected its own 
talman. At the opening of every session the king submitted 
to the estates ‘‘ royal propositions,” or bills, upon which each 
estate proceeded to deliberate in its own separate chamber, 
j The replies of the estates were delivered to the king at a subse- 
I quent session in congress. Whenever the estates differed 
amongst themselves, the king chose whatever opinion seemed 
best to him. The rights of the Riksdag were secured by the 
Konttngaf drsdkran J or a.ssurance given by every Swedish king 
on his accession, guaranteeing the collaboration of the estates 
in the work of legislation, and they were also to be consulted 
on all questions of foreign policy. The king posse.ssed the 
initiative; but the estates had the right of objecting to the 
measures of the government at the close of each session. It is 
in Gustavus's reign, too, that we first hear (jf the Hemliga 
Utskott, or ‘‘ secret committee ” for the tran.saction of extra- 
ordinai*)^ affairs, which was elected by the estates themselves. 
The eleven Riksdags held by Gustavus Adolphus were almo.st 
exclusively occupied in finding ways and means for supporting 
the ever-increasing burdens of the Polish and German wars. 
And to the honour of the Swedish people be it .said that, from 
first to last, they showed a religious and patriotic zeal which 
shrank from no .sacrifue. It was to this national devotion 
quite as much as to his own qualities that Gustavus owed his 
su('ces.s as an empire-builder. 

The wars w'ith Denmark and Russia had been almost exclu- 
sively Scandinavian wars; the Polish war was of world-wide 
significance. It was, in the first plai'c, a struggle 
for the Baltic littoral, and the struggle was intensified 
by the knowledge that the Polish Vasas denied the 
right of Gustavus to the Swedish throne. In the eyes 
of the Sw'edish king, moreover, the Polish War was a war 
of religion. Gustavus regarded the Scandinavian kingdoms 
as the two chief pillars on which the Evangelical religion reposed. 
Their disunion, he argued, would open a door in the north to 
! the Catholic league and .so bring about the destruction of Den- 
j mark and Sweden alike. Hence his alliance with Denmark to 
defend Stralsund in 1628. There is much of unconscious 
exaggeration in all this. As a matter of fact the Polish republic 
was no danger whate\'er to Protestantism. Sigismund’s obsti- 
nate insistence upon his right to the Swedish crown was the 
one impediment to the conclusion of a war which the Polish 
Diet heartily detested and very successfully impeded. Apart 
from the semi-impotent Polish court, no responsible Pole 
dreamed of aggrandisement in Sweden. In fact, during the 
subsequent reign of Wladislaus IV. (1632-1648), the Poles pre- 
vented that martial monarch from interfering in the Thirty 
Years’ War on the Catholic side. Gustavus, whose lively 
imagination was easily excited by reli' ous ardour, enormously 
magnified clerical influence in Poland and frequently scented 
dangers where only difficulties (jxisted. 

For eight years (1621-29) the exhausting and expensive 
Polish war dragged on. By the beginning of 1626 Livonia was 
conquered and the theatre of hostilities was transferred to the 
Prussian provinces of Poland (see Gustavus II. Adolphus; 
Koniecpolski [Stanislaus]). The fertile and easily defensible 
delta of the Vistula was now occupied and Gustavus treated it 
as a permanent conquest, making his great minister Axel Oxen- 
• stjerna its fir.st governor-general. But this was the limit of the 
; Swedish advance. All Gustavus’s further efforts were frustrated 
by the superior strategy of the Peflish grand hetman Koniecpolski, 
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and, in fune 1629, the king gladly accepted the lucrative 
truce of Altmark. By this truce Sweden was, for six years, to 
retain possession of her Livonian conquests, besides holding 
Elbing, the Vistula delta, Braunsberg in West, and Pillau and 
M(*niel in East Prussia, with the right to levy tolls at Pillau, 
Meniel, Danzig, Labiau and W indau. From these tolls Gustavus 
derived, in 1629 alone, 500,000 rix-dollars, a sum equivalent to 
the whole of the extraordinary subsidies granted to him by the 
Riksdag. Thus Sweden held, for a time, the control of the 
principal trade routes of the Baltic up to the very confines of 
the empire; and the increment of revenue resulting from this 
commanding position was of material assistance to her during 
tlie earlier stages of the war in Germany, whither Gusta\’us 
transferred his forces in June 1630. 

The motives of Gustavus in plunging into the Thirty Years’ 
War and the details of the struggle as regards Sweden are clsc- 
Sweden ard Set forth (sCe GuSTAVUS If.; OXKNSTJERNA 

the Thirty [AxelJ; Bankr [Joiian]; Torstensson [Len- 
Yeara* War, nart ]). Here the only point to be insisted upon 
is the extreme precariousness of the Sw'cdish position from 
first to last — a precariousness due entirely to inadequacy 
of material resources. In 1632 all Germany lay at the 
feet of Sweden; two years later a single disaster (Nord- 
lingen) brought her empire to the verge of ruin. For the 
next s(‘ven years the German War as regards Sweden was 
a struggle for existence. She triumphed in the end, it is true, 
but it was a triumph due entiiely to a lucky accident- the 
possession, during the crisis, of the greatest statesman and the 
gn'atest captain of the age. It was the exploits of Oxenstjerna 
and Baner whic h alone enabled Sweden to obtain even what she 
did obtain at the great Westphalian peace congress in 1648. 
Her original demands were Silesia (she held most of the fortresses 
there), Pomerania (which had been in her possession for nearly 
twenty years), and a war indemnity of 20,000,000 rix- 
dollars. What she actually got was ( t ) Upper Pomerania, 
with the islands of Riigen and Usedom, and a strip of I.ower 
Pomerania on the right side of the Oder, including tlic towns of 
Stettin, Garz, Damm and Gollnow^ and the isle of Wollin, with 
the right of succession to the rest of Eow’er Pomerania in the 
case of the extinction of the Brandenburg Hohenzollcrns ; (2) 
the town of Wismar, with the districts of Poel and Neukloster; 
(3) the secularized bishoprics of Bremen and Verden; and (4) 
5,000,000 rix-dollars. These German possessions were to be 
held as fiefs of the empire; and in respect thereof Sweden was 
to have a vote in the imperial Diet and to “ direct ” the Lower 
.Saxon Circle alternately with Brandenburg, France and Sw eden, 
moreover, became joint guarantors of the treaty with the 
emperor, and were (’ntrusted with the carrying out of its pro- 
visions, which was practically effected by the executive congress 
of Nuremberg in 1650. 

Sweden’s reward for the exertioms and sacrifices of eighteen 
years was meagre, almost paltry. Her newly won possessions 
Inters Were both small and scattered, though, on the other 

national hand, shc had secured the practical control of the 
Position of three principal rivers of north Germany — the Oder, 
Sweden. Wcscr — and reaped the full 

advantage of the tolls levied on those great commercial 
arteries. The jealousy of France and the impatience of Queen 
Christina were the chief causes of the inadequacy of her final 
recompense. Yet, though the immediate gain was small, she 
had not dissipated her blood and treasure altogether in vain. 
Her vigorous intervention had saved the cause of religious liberty 
in Europe; and this remains, for all time, her greatest political 
achievement. Henceforth till her collapse, seventy years later, 
she was the recognized leader of Continental Protestantism. 
A more questionable benefit was her rapid elevation to the rank 
of an imperial power, an elevation which imposed the duty of 
remaining a military monarchy, armed cap-d-pie for every 
possible emergency. Every one recognizes now that the poverty 
and sparse population of Sweden unfitted her for such a 
tremendous destiny. But in the middle of the 17th century 
the incompatibility between her powers and her pretensions was 
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not so obvious. All her neighbours were either decadent or 
exhausted states; and France, the most powerful of the Western 
powers, w^as her firm ally. 

P’or the moment, however, Sweden held the field. Everything 
depended upon the policy of the next few years. Very careful 
statesmanship might mean permanent dominion Queen 
on the Baltic shore, but there was not much margin Chriatlua, 
for blundering. Unfortunately the extravagance 
of Gustavus Adolphus’s two immediate successors, (Christina ^ 
and Charles X., shook the flimsy fabric of his empire 
to its very base. Christina’s extravagance was financial. 
At the time of her abdication the state was on the verge of bank- 
ruptcy, and the financial difficulty had superinduced a serious 
political agitation. The mass of the Swedish people w^as penetrated 
by a justifiable fear that the external, artificial greatness of their 
country might, in the long run, be purchased with the loss of 
their civil and political liberties. In a word, the natural equili- 
brium of Swedish society was seriously threatened by the pre- 
ponderance of the nobility; and the people at large looked to 
the new king to redress the balance. A better 
arbiter between the various estates than Charles X. 
it w^ould have been difficult to find. It is true that, 
primarily a soldier, his whole ambition was directed towards 
military glory; but he was also an unusually sharp-sighted 
politician. lie affected to believe that only by force of 
arms could Sweden retain the dominion which by force 
of arms she had won; but he also grasped the fact that 
there must be no disunion at home if she were to continue 
powerful abroad. The most pressing question of the day, 
the so-called Rednkfion, or restitution of the alienated crowm 
lands, was adjusted provisionally at the Riksdag of 1655. The 
king proposed that the actual noble holders of crown property 
should either pay an annual sum of 200,000 rix-dollars, to be 
allowed for out of any further crown lands subsequently falling 
in to them, or should surrender a fourth of the expectant property 
itself to the estimated amount of 600,000 rix-dollars. The 
nobility attempted to escape taxation as cheaply as possible by 
stipulating that the 6th of November 1632, the day of Gustavus 
Adolphus’s death, should be the extreme limit of any retrospec- 
tive action on the part of the crown in regard to alienated crown 
property, and that the present subsidy should be regarded as 

a perpetual ordinance ” unalterably to be observed by all 
future sovereigns — in other words, that there should be no 
further restitution of alienated crown property. Against this 
interpretation of the subsidy bill the already over-taxed lower 
estates protested so energetically that the Diet had to be sus- 
pended. Then the king intervened personally ; not to quell the 
commons, as the senate insisted, but to compel the nobility to 
give w^ay. He proposed that the whole matter should be 
thoroughly investigated by a special committee before the 
meeting of the next Riksdag, and that in the meantime a con- 
tribution should be levied on all classes proportionately. This 
equitable arrangement was accepted by the estates forthwith. 

Charles X. had done his best to obviate the effects of the 
financial extravagance of Christina. It may well be doubted, 
however, whether his own extrav^ant desire for 
military glory was not equally injurious to his 
country. In three days he had succeeded in per- 
suading the Swedish estates of the lucrative expediency of his 
unnecessary and immoral attack on Poland (see Poland : 
History)] but when he quitted Stockholm for Warsaw, on the 
Toth of July 1654, he little imagined that he had embarked on 
an adventure which was to contribute far more to his glory than 
to the advantage of his country. How the Polish War expanded 
into a general European war; how Charles’s miraculous audacity 
again and again ravished favours from Fortune and Nature 
(e.g. the passage of the Belts) when both those great powers 
combined against him; how, finally, he emerged from all his 
difficulties triumphant, indeed, but only to die of sheer exhaustion 

* Christina’s reign dates, properly, from 1644 when shc attained 
her majority. From 1632 to 1644 Axel Oxenstjerna was virtually 
the ruler of Sweden. 
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in his thirty-eighth year — all this has elsewhere been described 
(see Charles X., king of Sweden; CxvRNiErKi [Stephen]; 
Frederick III., king of Denmark). SutVK'e it to say that, 
immediately after his death, the regency appointed to govern 
Sweden during the minority of his only son and 
Chares . XL, a child four years old, 

hastened to come to terms with Sweden's numerous enemies, 
which now included Russia, Poland, Brandenburg and Denmark. 

The Peace of Oliva (^fay 3, 1660), made under 
PMCtfo/ Drench mediation, put an end to the long feud witli 
Poland and, at the .same time, ended the quarrel 
between Sweden on the one side, and the emperor and the 
elector of Brandenburg on the other. By this peace, Sweden's 
pos.st'ssion of Livonia, and the elector of Brandenburg's 
sovereignty over east Prussia, were alike confirmed; and the j 
king of l\)land renounced all claim to the Swedish crown. .As ; 
regards IXnmark, the Peace of Oliva signified the desertion of 
h(T three principal allies, Poland, Brandenburg and the emperor, 
and thus compelled her to reopen negotiations with Sweden 
direct. The diflerenccs between the two states were finally 
adjusted by the Peace of ('openhagen (May 27, ififio), Deninark 
ceding the three .Scanian provinces to Sweden but receiving 
back the Norwegian province of Trondhjem and the isle of 
Bornholm, which she had surrendered by the peace of Roskilde 
two years previously. Denmark was also compelled to recog- 
nize, practically, the independence of the dukes of Holstein- 1 
Gottorp. The Rus>ian W'ar was terminated by tlie Peaev of j 
Kardis (July 2 , to6i), confirmatory of the Peac e of Stolbova, ■ 
whereby the tsar surrenderc'd to Swedem all his Baltic provinces ■ 
— Ingria, Esthonia and Kexholm. ! 

Thus Swe^den emerged from the war not only a military power i 
of the first m.'ignitudc, but also one of the largc.*st statt*s of j 
Sweden as Europe, possessing about twic'c as much territory ' 
a Great as modem Sweden. Her area embraced 16,800 ! 

Power, geographical s(|uarc miles, a mass of land 7000 j 

sq. m. larger than the modern German Empire, Yet the | 
Swedish Empire was rather a geographical expression than a ' 
state with natural and national boundaries. Modern Sweden 
is bounded by the Baltic; during the 17th century the Baltic 
was merely the bond between her various widely dispersed 
dominions. All the inlands in the Baltic;, excx-pt the Danish 
group, belonged to Sweden. The estuaries of all the great ' 
(krman rivers (for the Niemcn and Vistula are properly Polish 
ri\'crs) dcbouc.hed in Swedish tcrritor\', within which also lay ' 
two-thirds of Lake Ladoga and'onc-half of Lake Peipus. Stock- i 
holm, the capital, lay in the very centre of the empire, whoso ! 
second greatest city was Riga, on the other side of the sea. Yet | 
this vast empire contained but half the pc^pulation cd modern 
Swc'den — being onl\' 2,500,000, or about 140 souls to the .squares | 
mile. Imrther, Sweden's new boundaries were of the most | 


confines of Sweden of a new rival almost as dangerous lus 
Denmark, her ancient rival in the west. 

In 1660, after five years of incessant warfare, Sweden had at 
length obtained peace and with it the opportunity of organizing 
and developing her newly won empire. Unfor- 
tunately, the regency which was to govern her during 
tlic? next fifteen years was unequal to the difficulties 
of a situation which might have taxed the resources of the 
wisest state.;men. Unity and vigour were scarcely to be ex- 
pected from a many-headed administration composed of men 
c.;f mediocre talent whose contrary opinions speedily gave rise 
to contending factions. There was the high-aristoeratic parly 
with a leaning towards martial adventure headed by Magnus dc: 
la Gardic (c/.z^.), and the party of peace and economy whose 
ablc.st represen t al ive was the liberal and energetic Johan 
(iylU'nstjerna (q.v.). After a severe struggle, dc la Gardie’s 
party prcviiiled; and its triumph was marked by that general 
de«'linc of personal and political morality which has given to 
til is regency its unenviable notoriety^ Sloth and carelessness 
speedily invaded every’- branch of the administration, destroying 
all discipline and leading to a general neglect of business. 
Another characteristic of the de la Gardie government was its 
gross corruption, which made Sweden the obsequious hireling 
of that foreign power which had the longest purse. This shamc- 
frl “ subsidy policy ” dates from the Treaty of Fontainebleau, 
io6t, bv a scHTet paragraph of which Sweden, in exchange for u 
considerable sum of money, undertook to support the EYench 
candidate on the first vacancy of the Polish throne. The com- 
plications ensuing from Louis XIVL’s designs on the Spanish 
Netherlands led to a bid for the Swedish alliance, both from the 
French king and hi.s adversaries. After much hesitation on the 
part of the Swedish government, the anti-French faction pre- 
vailed; and in April 1668 Sweden acceded to the Triple Alliance, 
which finally checkmated the French king by bringing about the 
Peace of Aix-la-Chapelle. For the next four years Sweden 
remained true to the principles of the Triple Alliance; but, 
in 1672, Louis XIV. succeeded in isolating the Dutch republic 
and regaining his ancient ally, Sweden. By the Treaty of 
Stockholm (April 14, 1672) Sweden became, for 
the next ten years, a “ merccnarius Galliae,” pledging 
herself, in return for 400,000 crowns per annum in 
pcjice and 600,000 in war-time, to attack, with 16,000 men, anv 
German princes wdio might be disposed to assist Holland. In 
1674 Louis XIV. peremptorily called upon Sweden to fulfil 
her obligations by invading Brandenburg. In the course of 
May 1675 a Swedish army advanced into the Mark, but on the 
18th of June was defeated at Fcbrbellin, and hastily retreated 
to Demmin. The Fehrbellin affair v\'as a mere skirmish, the actual 
casualties amounting to h:ss than 600 men, but it rudely divested 
Sweden of her nimbus of invincibility and was the signal for c. 


insecure description, inasmuch as they^ were anli-cthnographical, 
parting asunder races which naturally went together, and behind 
which stfjod powerful neighbours of the same stock readyg at 


general attack upon her, known as the Scanian War. 
In the course of the next three y^ears her empire 
seemed to be crumbling aw^iy everywhere. In 


The Scanian 
War, 


\he fir',! opportunity, to reunite them. 1675 Pomerania and the bishopric of Bremen were overrun 

MoreovcT, the commanding political influence which .Sweden by the Brandenburgers, Austrians and Danes. In December 
had now won was considerably neutralized by her loss of moral 1677 the elector of lirandcnburg captured Stettin. Stralsund 
prestige. On Charles X.’s accession in 1655, Sweden’s neigh- fell on the T5lh of October 1678. Greifswald, Sweden’s 
l)ours, though suspicious and uneasy, were at least not adver- last possession on the Continent, was lost on the 5th of 
saries, and might have been converted into allies of the new November. A defensive alliance with Sobieski (August 4 » 
l^eat power, who, if she had mulcted them of territory, had, any- 1677) was rendered inoperative by the annihilation of Sweden's 
how, compensated them for the loss with the by no means eon- I sea-pow'er (battle of Gland, June 17, 1676; battle of E'ehmarn, 
temptible douceur of religious liberty. At Charles X.’s death, i June 1677) difficulties of the Polish king, 

five years later, w'e find Sweden, herself bled to exhaustion point, i Two accidents at this crisis alone saved Sweden from ruin — the 
.surrounded by a broad bell of desolated territory and regjirded .splendid courage of the young king who, resolutely and succe.s.s- 
with ineradi(’.d>le hatred by every adjacent state. To sink in fully, kept the Danish invaclers at bay (see Charles XL, kin/; 
five years from position of the champion of Protestantism of Sw'cden), and the diplomatic activity of Louis XIV. In 
to that of the ( onirnon enemy of every Protestant power was a March 1677 a peace congress began its sessions at Nijmwegen; 
degradation not to be compensated by any amount of military and in the beginning of April 1678 the French king dictated 
glory. Charles’s subsequent ende^ivour, in stress of circum- the terms of a general pacification. One of his chief conditions 
stances, to gain a friend by dividing his Polish conquests with was the complete restitution of Sweden. A strong Sweden 
the aspiring elector of Brandenburg was a reversal of his original was necessary to the accomplishment of his plans. He suggested, 
ooliey and only resulted in the e.stal)lishmcnt on the southern however, that Sweden should rid herself of her enemies by 
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niaking some small cession ” to them. This Charles XI. 
refused to do, whereupon Louis took it upon himself to conclude 
peace on Sweden’s account without consulting the wishes of 
T t of Swedish king. By this Treaty of Nijmwegen 

I^7jmwegeti, (Fcb. 7) and of St Germain (June 29, 1679) 
1679 , Sweden virtually received full restitution of her | 
German territory. On the 2nd of September, by the Peace j 
of Fontainebleau (confirmed by the subsequent Peace of Lund, 
Oct. 4, Denmark was also forced to retrocede her 

coiuiuests. It is certain that Sweden herself could never have ! 
extorted such favourable terms, yet “ the insufferable tutelage ” 
of France on this occasion inspired Charles XI. with a per- ■ 
soiial dislike of the mighty ruler of France and contributed ; 
to reverse the traditional dii)lomacy of Sweden by giving it a | 
strong anti-French bias (see CJiARLES XL; Oxenstjerna, i 

BENKDirr). 

The remainder of the reign of Cliarles XL is remarkable for 
a revolution which converted the government of Sweden into 
XI ticmi-absolutc monarchy. The king emerged from j 
a/td^ii^e * convinced that if Sweden were to retain her | 

Swedish position as a gnxit power she must radically reform 
ConstJtu- jicr whole economical system, and, above all, cir- 
tion. cumscribe the predominant and mischievous in- 

llucnce of an aristocracy which thought far more of its ! 
privileges than of its public duties. He felt that he could i 
now draw upon tlie confidence and liberality of the lower 
orders to an unlimited extent, and he proceeded to do so. The 
Riksdag which assembled in Stockholm in October 1680 
begins a new" era of Swedish histor>'. On the motion of the 
Kstatij of Peasants, which had a long mcmoiy’' for aristocratic 
;d.)iises, the (lucstion of the recovery of tlie alienated crow'n 
land ; was brought before tlie Riksdag, and, despite the stubborn 
()|)j)<'.>ition of the magnates, a resolution of the Diet directed 
tliat all countshijis, liaronics, domains, manors and other estates 
jiroducing an annual rent of more than fjjo per annum should 
revert to the Crown. The same Riksdag decided that the king 
was not bound by any particular constitution, but only by law 
and the .statutes. Nay, they added that he was not even 
ol)ligcd to consult the council of state, hut w'as to be regarded 
as a sovereign lord, responsible to God alone for his actions, 
and recjiiiring no intermediary bertveen himself and his people, 
'(’he council thereupon acquiesced in its own humiliation by 
meekly accepting a royal brief changing its official title from 
RiksyM (council of state) to Kungligarad (royal council) — a 
visible sign that the senators were no longer the king’s colleagues 
but his servants. 

Thus Sweden, as well as Denmark, had become an absolute 
monarchy, but with this important difference, that the right 
of the vSwedish people, in parliament assembled, to be consulted 
on all important matters was recognized and acted upon. The 
Riksdag, completely overshadowed by the throne, was during 
the reign of Charles XL to do little more than register the royal 
decrees; but nevertheless it continued to exist as an essential 
part of the machinery of government. Moreover, this transfer 
of authority was a voluntary act. The people, knowing the 
king to be their best friend, trusted him implicitly and co- 
operated with him cheerfully. The Riksdag of 1682 proposed a 
fresh Reduktion, and declared that the whole question of ho\v 
far the king was empowered by the law of the land to bestow 
fiefs, or, in case of urgent national distress, take them back 
again, was exclusively his majesty’s affair. In other words. 
It made the king the disposer his subjects’ temporal property. 
Presently this new principle of autocracy was extended to the 
king’s legislative authority also, for, on the 9th of December 
1682, all four estates, by virtue of a common declaration, not 
only confirmed him in the possession of the legislative powers 
enjoyed by his predecessors, but even conceded to him the right 
of interpreting and amending the common law. 

The recovery of the alienated crown lands occupied Charles XI. 
for the rest of his life. It was conducted by a commission 
which was ultimately converted into a permanent department 
of state. It acted on the principle that the titles of all private 


landed estate might be called in question, inasmuch as at some 
time or other it must have belonged to the Crown; and the 
burden of proof of ownership was held not to lie with the Crown 
which made the claim, but with the actual owner of the property. 
The amount of revenue accruing to the Crown from the whole 
Reduktion it is impossible to estimate even approximately; 
but by these means, combined with the most careful manage- 
ment and the most rigid economy, Charles XI. contrived to 
reduce the national debt fr^rn £2,567,000 to £700,000. 

These operations represent only a part of Charles XI.’s 
gigantic activity. Here we have only space sufficient to glance 
at his reorganization of the national armaments. Reorganixa^ 
Charles XI. re-established on a broader basis the tioa of 
indelningsverk introduced by Charles IX. — a system 
of military tenure whereby the national forces were bound 
to the soil. Thus there w'as the rusthdll tenure, under 
which the tenants, instead of paying rent, were obliged 
to equip and maintain a cavalry soldier and horse, wliilc 
the knehihdllarer supplied duly equipped foot soldiers. These 
indelning soldiers were provided with holdings on which they 
lived in times of peace. Formerly, ordinary conscription had 
existed alongside this indelningy or distribution system; but it 
had proved inadequate as well as highly unpopular; and, in 
1682, Charles XL came to an agreement with the peasantry 
whereby an extended itidelning system was to be substituted 
for general conscription. The navy, of even more importance 
to Sweden if she were to maintain the dominion of the Baltic, 
was entirely remodelled; and, the recent war having demon- 
strated the unsuitability of Stockholm as a naval station, the 
construction of a new arsenal on a gigantic scale was simul- 
taneously begun at Karlskrona. After a seventeen years’ struggle 
against all manner of financial difficulties, the twofold enter- 
prise was cornpli‘ted. At the death of Charles XL Sweden 
could boast of a fleet of forty-three three-deckers (manned by 
11,000 men and armed with 2648 guns) and one of the finest 
arsenals in the world. 

Charles XL had carefully provided against the contingency 
of his successor’s minority; and the five regents appointed by 
him, if not great statesmen, were at least practical 
politicians who had not been trained in his austere 
school in vain. At home the Reduktion was 
cautiously pursued, while abroad the successful conclusion of 
the great peace congress at Ryswick was justly regarded as a 
signal triumph of Sweden’s pacific diplomacy (see Oxenstjerna 
Family). The young king was full of promise, and had he 
been permitted gradually to gain experience and develop his 
naturally great talents beneath the guidance of his guardians, 
as his father had intended, all might have been well for Sweden. 
Unfortunately, the sudden, noiseless revolution of the 6th of 
November 1697, which made Charles XII. absolute master of 
his country’s fate in his fifteenth year (sec Charles XII.), 
and the league of Denmark, Saxony and Russia, formed two 
years later to partition Sweden (see Patkul, Johann Rein hold; 
Peter the Great; Charles XIL), precipitated Sweden into a 
sea of troubles in which she was finally submerged. 

From the very beginning of the Great Northern War Sweden 
suffered from the inability of Charles XII. to view the situation 
from anything but a purely personal point of view. oreat 
His determination to avenge himself on enemies Northern 
overpowered every other consideration. Again and 
again during these eighteen years of warfare it was in his power 
to dictate an advantageous peace. After the dissipation of 
the first coalition against him by the Peace of Travendal 
(Aug. 18, T700) and the victory of Narva (Nov. 20, 1700), 
the Swedish chancellor, Benedic't Oxenstjerna, rightly regarded 
the universal bidding for the favour of Sweden by France 
and the maritime powers, then on the eve of the War of 
the Spanish Succession, as a golden opportunity of “ ending 
this present lean war and making his majesty the arbiter of 
Europe.” But Charles, intent on dethroning Augustus of 
Poland, held haughtily aloof. Subsequently in 170T he rejected 
a personal appeal from William III. to conclude peace on his 
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own terms. Five years later (Sept. 24, 1706) he did, indeed, 
coneludc tlie Polish W ar by the Peace of Altranstadt, but as 
this treaty brought no advantage to Sweden, not even com- 
pensation for the expenses of six years of warfare, it was 
politically condcmnable. Moreover, two of Sweden’s Baltic 
provinces, Esthonia and Ingria, had been seized by the tsar, 
and a third, Livonia, had been wcllnigh ruined. Yet even now 
Charles, by a stroke of the pen, could have recovered nearly 
everything he had lost. In 1707 P^ter was ready to retrocede 
everything except St Petersburg and the line of the Neva, and 
again Charles preferred risking the whole to saving the greater 
part of his Baltic possessions (for details see Charles XII.; 
Peter the Great). When at last, after the catastrophe of 
Poltava (June 1709) and the flight into Turkey, he condescended 
to use diplomatic methods, it was solely to prolong, not to 
terminate, the war. Even now he could have made honourable 
terms wdth his numerous enemies. The resources of Sweden 
were still very* far from being exhausted, and, during 1710 and 
17 1 1, the gallant Magnus Stenbock {q.v.) uplield her rnilitaiy' 
supremacy in the north, liut all the efforts of the Swedish 
government were wTecked on the determination of Charles XII. 
to surrender nothing. Thus he rejected advantageous oilers of 
mediation and alliance made to him, during 1712, by the mari- 
time powers and by Prussia; and, in 1714, he scouted the friendly 
overtures of Louis XIV. and the emperor, so that when peace 
was finally concluded between France and the Empire, at the 
congress of Baden, Swedish affairs were, by common consent, 
left out of consideration. When, on the 1 4th of September 1714, 
he suddenly returned to his dominions, Stralsund and Wismar 
were all that remained to him of his continental possessions; 
while by the end of 1715 Sweden, now' fast approaching the last 
stage of exhaustion, was at open w'ar with England, llanover, 
Russia, Prussia, Saxony and Denmark, who had formed a 
coalition to partition her continental territory between them. 
Nevertheless, at this the eleventh hour of her opportunities, 
Sweden might still have saved something from the wreck of her 
empire if Charles had behav'cd like a reasonable being (see 
Charles XI I. ; Peter the Great; Gortz, Georg Heinrich 
von; OSTERM.\N, Andrei); but he would only consent to 
play off Russia against ICngland, and his sudden death before 
Fedrikshald (Dec. ii, 1718) left Sweden practically at the end 
of her resources and at the mercy of her enemies. At the 
beginning of 1719 pacific overtures were made to England, 
Hanover, Prussia and Denmark. By the treaties of 
S^i^kbolm Stockholm (Feb. 20, 1719, and Feb, i, 1720) Hanover 
anil obtained the bishoprics of Bremen and Verden for 

FrederikM- herself and Stettin for her confederate Prussia. 
^7*1720^ By the treaty of Frederiksborg or Copenhagen 
' (July 3, 1720) peace was also signed between Den- 
mark and Sw'eden, Denmark retroceding Riigen, luirther 
Pomerania as far as the Peene, and Wismar to Sweden, 
in exchange for an indemnity of 600,000 rix-dollars, wdiile 
Sweden rclin(]uished her exemption from the Sound tolls and 
her protectorate over Holstein-Gottorp. The prospect of 
coercing Russia by means of the British fleet had alone induced 
Sweden to consent to such sacrifices; but when the last demands 
of England and her allies had been c omplied W'ith, Sweden 
Peace of come to terms as best she could w'ith 

Syatad, Negotiations w ere reopened with Russia at 

1721. Losa Nystad, in May 1720, but peace was not c’oncluded 
^ the BaWc till the 30th of August 1721, and then only under 
roy ncea. fljrest pressure. By the Peace of Nystad Sweden 
ceded to Russia Ingria and Esthonia, Livonia, the Finnish 
province of Kexholm, and the fortress of Viborg. . Finland 
west of Viborg and north of Kexholm w’as restored to 
Sweden. She also received an indemnity of two millions of 
thalers and a solemn undertaking of non-interference in her 
domestic affairs. 

It was not the least of Sweden’s misfortunes after the 
Great Northern War that the new constitution, which was 
to compensate her for all her past sacrifices, should contain 
within it the elements of many of her future calamities. 


Early in 1720 Charles XII.’s sister, Ulrica Leonora, who had 
been elected queen of Sweden immediately after his death, 
w'as permitted to abdicate in favour of her bus- ^ 
band the prince of Hesse, who was elected king / 720- i7Si. * 
under the title of Frederick L; and Sweden was, 
at the same time, converted into the most limited 
of monarchies. All power was vested in the people as 
represented by the Riksdag, consisting, as before, of four 
distinct estates, nobles, priests, burgesses and peasants, sitting 
and deliberating apart. The conflicting interests and mutual 
jealousies of these four independent assemblies made the work 
of legislation exceptionally difficult. No measure could now 
become law till it had obtained the assent of three at least of 
the four estates; but this provision, which seems to have been 
designed to protect the lower orders against the nobility, pro- 
duced evils far greater than those which it professed to cure. 
Thus, measures might be passed by a bare majority in three 
estates, when a real and substantial majority of all four estates 
in conj^ess might be actually against it. Or, again, a dominant 
action in any three of the estates might enact laws highly detri- 
mental to the interests of the remaining estate — a danger the 
more to be apprehended as in no other country in Europe were 
class distinctions so sharply defined as in Sweden. 

Each estate wtis ruled by its tahnan, or speaker, who was now 
elected at the beginning of each Diet, but the archbishop was, 
ex officio, the tahnan of the clergy. The landh conatitu-. 
marskalk, or speaker of the House of N obles, presided tton of the 
when the estates met in congress, and also, by ^^tatea. 
virtue of his office, in the hemliga utskoti, or secret committee. 
This famous body, which consisted of 50 nobles, 25 priests, 
25 burgesses, and, very exceptionally, 25 peasants, possessed 
during the session of the Riksdag not only the supreme executive 
but also the supreme judicial and legislative functions. It pre- 
pared all bills for the Riksdag, crcatecl and deposed all ministries, 
controlled the foreign policy of the nation, and claimed and 
often exercised the right of superseding the ordinary courts 
of justice. During the parliament jiry recess, however, the 
executive remained in the hands of the rad, or senate, wliich 
was responsible to the Riksdag alone. 

It will he obvious that there was no room in this republican 
constitution for a constitutional monarch in the modern sense 
of the word. The crowned puppet who possessed a casting vole 
in the rad, of which he was the nominal president, and who was 
allowed to create peers once in his life (at his coronation), was 
rather a state decoration than a sovereignty. 

At first this cumbrous and complicated instrument of govern- 
ment w'orked tolerably well under the firm but cautious control 
of the chancellor, Count Arvid Bccrnhard Horn Political 
In his anxiety to avoid embroiling his country partiea. 

abroad, Horn reversed the traditional policy of ff^ta and 

Sw'cden by keeping ETaiicc at a distance and draw- Capa. 
ing near to Great Britain, for whose liberal institutions he 
professed the highest admiration. Thus a twenty years’ 
war was succeeded by a twenty years’ peace, during which 
the nation recovered so rapidly from its w'ounds that it began 
to forget them. A new race of politicians was springing up. 
Since 1719, wfien the influence of the few great territorial 
families had been merged in a multitude of needy gentle- 
men, the first estate had become the nursery and afterwards 
the stronghold of an opposition at once noble and democratic 
which found its natural leaders in such men as Count Carl 
Gyllenborg and (xjunt Carl Gustiff Tessin (^.v.). These men and 
their follow'crs were never weary of ridiculing the timid caution 
of the aged statesman who sacrificed evcrvThing to perpetuate 
an inglorious peace and derisively nicknamed his adherents 
“ Night-ciips ” (a term subsequently softened into “ Caps ”), 
themselves adopting the sobriquet “ Hats,” from the three- 
cornered hat worn by officers and gentlemen, which w'as com 
sidered happily to hit off the manly self-assertion of the opposi- 
tion. These epithets instantly caught the public fancy and had 
already become party badges when the estates met in 1738. 
This Riksdag wus to mark another turning-point in Swedish 
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history. The Hats carried everything before them; and the 
aged Horn was finally compelled to retire from a scene where, 
for three and thirty years, he had played a leading part. 

The policy of the Hats was a return to the traditional alliance 
between France and Sweden. When Sweden descended to 
her natural position as a second-rate power the 
preneb French alliance became too costly a luxury. 

Aiiiani^e, Horn had clearly perceived this; and his cautious 

neutrality was therefore the soundest statesmanship. But 
the politicians who had ousted Horn thought differently. To 
them prosperity without glory was a w^orthless possession. 
They aimed at restoring Sweden to her former position as 
a great power. France, naturally, hailed with satisfaction 
the rise of a faction which was content to be her armour- 
bearer in the north; and the golden streams which flowed 
from Versailles to Stockholm during the next two generations 
were the political life-blood of the Hat party. 

The first blunder of the Hats was the hasty and ill-advised 
war with Russia. The Kuropean complications consequent 
War with upon the almost simultaneous deaths of the emperor 
Russia, Charles VI. and Anne, empress of Russia, seemed 
to favour their adventurous schemes; and, despite 
the frantic protests of the Caps, a project for the invasion of 
Russian Finland was rushed through the premature Riksdag 
of 1740. On the 20th of July 1741 war was formally declared 
against Russia; a month later the Diet was dissolved and the 
lial laudtmarshalk set off to Finland to take command of the 
arrnv. The first blow was not struck till six months after the 
declaration of war; and it was struck by the enemy, who routed 
the Swedes at Villmanstrand and captured that frontier fortress. 
Nothing else was done on either side for six months more; and 
then tlie Swedish generals made a “ tacit truce ” with the 
Riis' dans through the mediation of the French ambassador at 
St Petersburg. By the time that the “ tacit truce had come 
to an end the Swedish forces were so demoralized that the mere 
rumour of a hostile atteick made them retire panic-stricken to 
Bclsingfors; an<l before the end of the year all Finland was in 
th(^ hands of the Russians. The fleet, disabled by an epidemic, 
was, throughout the war, little more than a floating hospital. 

To fac'c the Riksdag with such a w'ar as this upon their 
consciences was a trial from which the Hats naturally shrank; 
but, to do them justice, they showed themselves better parlia- 
mcrilary than military strategists. A motion for an inquir\’ 
into the, conduct of the war was skilfully evaded by obtaining 
precedence for the succession question (Queen Ulrica Leonora 
bad lately died childless and King Frederick was old); and nego- 
tiations were thus opened with the new Russian empress, 
Elizalteth, who agreed to restore the greater part of Finland 
if her cousin, Adolphus Frederick of Holstein, were elected 
successor to the Swedish crown. The Hats eagerly caught at 
the opportunity of recovering the grand duchy and their own 
prestige along wdth it. By the Peace of Abo (May 
iTo^t743 ^743) terms of the empress were accepted; 

and only that small part of Finland which lay 
beyond the Kymmcne was retained by Russia. 

In March 1751 old King Frederick died. His slender pre- 
rogatives had gradually dwindlixl down to vanishing point. 
Adolphus Adolphus Frederick (q.J).) would have given even less 
Prederick trouble than his predecessor but for the ambitious 
promptings of his masterful consort Louisa Ulrica, 
Frederick the Great’s sister, and the tyranny of the 
estates, who seemed bent up(^ driving the meekest of princes 
Jnto rebellion. An attempted monarchical revolution, planned 
by the queen and a few' devoted young nobles in 1756, was 
easily and remorselessly crushed ; and, though the unhappy king 
did not, as he anticipated, share the fate of Charles Stuart, he 
was humiliated as never monarch w'as humiliated before. 

The same years which beheld this great domestic triumph 
of the Hats saw also the utter collapjse of their foreign “ system.” 
At the instigation of France they plunged recklessly into the 
Seven Years’ War; and the result was ruinous. The French sub- 
sidies, which might have sufliced for a six weeks’ demonstration 
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(it was generally assumed that the king of Prussia would 
give little trouble to a European coalition), proved quite in- 
adequate ; and, after five unsuccessful campaigns, the 
unhappy Hats were glad to make peace and ignomini- 
ously withdraw from a little war which had cost the 
country 40,000 men and £2,^00,000. When the Rik.sdag met 
in 1760, the indignation against the Hat leaders was so violent 
that an impeachment seemed inevitable; but once more the 
superiority of their parliaipentary tactics prevailed, and when, 
after a session of twenty months, the Riksdag was brought to a 
close by the mutual consent of both the exhausted factions, 
the Hat government was bolstered up for another four years. 
But the day of reckoning could not be postponed for ever; 
and when the estates met in 1765 it brought the Caps into power 
at last. Their leader, Ture Rudbcck, was elected marshal of 
the Diet over Frederick Axel von Fersen (q.v.), the Hat candi- 
date, by a large majority; and, out of the hundred seats in the 
secret committee, the Hats succeeded in getting only ten. 

The Caps struck at once at the weak point of their opponents 
by ordering a budget report to be made; and it was speedily 
found that the whole financial system of the Hats 
had been based upon reckless improvidence and 
wilful misrepresentation, and that the only fruit 
of their long rule was an enormous addition to the national 
debt and a depreciation of the note circulation to one- 
third of its face value. This revelation led to an all-round 
retrenchment, carried into effect with a drastic thoroughness 
which has earned for this parliament the name of the “ Reduk- 
tion Riksdag.” The Caps succeeded in transferring £2^0,000 
from the pockets of the rich to the empty exchequer, reducing 
the national debt by £575,179, and establishing some sort of 
equilibrium between revenue and expenditure. They also 
introduced a few useful reforms, the most remarkable of which 
was the liberty of the press. But their most important political 
act was to throw their lot definitely in with Russia, so 
as to counterpoise the influence of France. Sweden was ’ ^^J*^** 
not then as now quite outside the European Concert. 

Although no longer a great i)ower, she still had many of the 
responsibilities of a great power; and if the Sw'edish alliance 
had considerably depreciated in value, it was still a marketable 
commodity. Sweden’s peculiar geographical position made her 
virtually invulnerable for six months out of the twelve, her 
Pomeranian possessions afforded her an easy ingress into the 
very" heart of the moribund empire, while her Finnish frontier 
was not many leagues from the Russian capital. 

A watchful neutnxlity, not ventufing much beyond defensive 
alliances and commercial treaties with the maritime powers, 
was therefore Sweden’s safest policy, and this the older Caps had 
always followed out. But when the Hats became the armour- 
bearers of France in the north, a protector strong enough to 
counteract French influence became the cardinal exigency of 
their opponents, the younger Caps, who now flung themselves 
into the arms of Russia, overlooking the fact that even a pacific 
union with Russia was more to be feared than a martial alliance 
with France. For France v;as loo distant to be dangerous. 
She sought an ally in Sweden and it \vas her endeavour to make 
that ally as strong as possible. But it was as a future prey, 
not as a possible ally, that Russia regarded her ancient rival in 
the north. In the treaty which partitioned Poland there was a 
secret clause which engaged the contracting powers to uphold 
the existing Swedish constitution as the swiftest means of sub- 
verting Swedish independence; and an alliance with the credu- 
lous Caps, “ the Patriots ” as they were called at St Petersburg, 
guaranteeing their constitution, was the corollary to this secret 
understanding. Thus, while the French alliance of the warlike 
Hats had destroyed the prestige of Sweden, the Russian alliance 
of the peaceful Caps threatened to destroy her very existence. 

Fortunately, the domination of the Caps was not for long. 
The general distress occasioned by their drastic reforms had 
found expression in swarms of pamphlets which bit and stung 
the Cap government, under the protection of the new press 
laws. The senate retaliated by an order in council (which the 
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king rcfusfcd to sign) declaring that all complaints against the 
measures of the hist Riksdag should be punished with fine and 
imprisonment. The king, at the suggestion of the crown prince 
(see Gustavus III.), thereupon urged the senate to summon 
an extraordina^ Riksdag as the speediest method of relieving 
the national distress, and, on their refusing to comply with his 
wishes, abdicated. From the 15th of December to the 21st of 
Deceml^jr 1768 Sweden was without a regular government, 
'rhen the Cap senate gave way an 4 the estates were convoked 
for the 19th of April 1769. 

On the eve of the contest there was a general assembly of 
the Hals at the French embassy, where the Comte de Mod^ne 
furnished them with 6,000,000 livres, but not till they had 
signed in his presence an undertaking to reform the constitution 
in a monarchical sense. Still more energetic on the other side, 
the Russian minister, Ivan Osterinan, became the treasurer as 
well as the counsellor of the Caps, and scattered the largesse 
of the Russian empress with a lavish hand; and so lost to all 
feeling of patriotism were the Caps that they openly threatened 
all who ventured to vote against them with the Muscovite 
vengeance, and fixed Norrkdping, instead of Stockholm, as the 
place of meeting for the Riksdag as being more accessible to the 
Russian fleet. But it soon became evident that the ( aps were 
playing a losing game; and, when the Riksdag met 
fhe^Ca^a Norrkdping on the igth of April, they found them- 

* selves in a minority in all four estates. In the 

contest for the marshalate of the Diet the leaders of the two 
parties were again pitted against each other, when the verdict 
of the last Riksdag was exactly reversed, Fersen defeating 
Rudbeck by 234, though Russia spent no less a sum than 
A 1, 500 to secure the election of the latter. 

The Caps had short shrift, and the joint n<Re w^hich the 
Russian, Pnissian and Danish ministers presented to the estates 
protesting, in menacing terms, against any reprisals ” on the 
part of the triumphant faction, only hastened the fall of the 
government. The Cap senate resigned en masse to escape 
im|)eachme‘nt , and an exclusively Hat ministr\' took its place. 

On the ist of June the Reaction Riksdag, as it 
ReacHoa was generally called, removed to tlie capital; and 
Riksdag, it ;^^as now that the French ambassador and the 
crown prince Gustavus called upon the new senators to redeem 
their promise as to a reform of the constitution which they had 
made before the elections. Hut when, at the fag-end of the 
session, they half-heartedly brought the matter forward , the 
Riksdag suddenly seemed to be stricken with paralysis. Im- 
pediments multiplied at ever>^ step; the cry was raised : The 
constitution is in danger”; and on the 30th of Januaiy’’ 1770 
the Reaction Riksdag, after a barren ten months’ session, rose 
amidst chaotic confusion without accomplishing anything. 

Adolphus Frederick died on the 12th of February 1771. 
The elections held on the demise of the Crown resulted in a 
Oustarus partial victoiy' for the Caf)s, especially among the 
///., / 77 /- lower orders; but in the estate of the peasants 
1792 , their majority was merely nominal, while the mass 
of the nobility was dead against them. Nothing could 
be done, however, till the arrival of the new king (then at 
Paris), and every one felt that wdth Gustavus ITT. an entirely 
incalculable factor had entered into Swedish politics. Unknown 
to the party leaders, he had already renewed the Swedish 
alliance with France and had received solemn assurances of 
assistance from I.ouis XV. in case he succeeded in re-establishing 
monarchical rule in Sweden. France undertook, moreover, 
to pay the outstanding subsidies to Sweden, amounting to one 
and a half millions of livres annually, beginning from January 
1772; and Vergennes, one of the great names of French diplo- 
macy, was to be sent to circumvent the designs of Russia at 
Su^ckholm as he had previously circumvented them at Con- 
stantinople. Immediately after his return to Stockholm, 
Gustavus endeavoured to reconcile the jarring factions by in- 
ducing the leaders to form a composition committee to adjust 
their differences. In thus mediating he was sincere enough, 
but all his pacific efforts were frustrated by their jealou.sy of | 


him and of each other. Still worse, the factions now intrenched 
still further on the prerogative. The new coronation oath con- 
tained three revolutionary clauses. The first aimed at making 
abdications in the future impossible by binding the king to 
reign uninterruptedly. The second obliged him to abide, not 
by the decision of all the estates together, as heretofore, but 
by that of the majority only, with the view of enabling thy 
actually dominant lower estates (in which was a large Cap 
majority) to rule without, and even in spite of, the nobility. 
The third clause required him, in all cases of preferment, to by 
guided not principally, ’’ as heretofore, but “ solely by merit, 
thus striking at the ver>^ root ol aristocratic privilege. It was 
clear that the ancient strife of Hats and Caps had become 
merged in a conflict of classes; the situation was still further 
complicated by the ominous fact that the non-noble majority 
was also the Russian faction. 

All through 1771 the estates were wrangling over the clauses 
of the coronation oath. A .second attempt of the king to mediate 
between them foundered on the suspicions of the estate of 
burgesses; and, on the 24th of February 1772, the nobility 
yielded from sheer wTariness. The non-noble Cap majority 
now proceeded to attack the senate, the last stronghold of the 
Hats, and, on the 25th of April, succeeded in ousting their 
opponents. It was now, for the first time, that Gustavus, 
reduced to the condition of a roi faineant y began seriously to 
consider the possibility of a revolution; of its necessity there 
could be no doubt. Under the sway of the now dominant 
faction, Sweden, already the vassal, could not fail speedily to 
become the victim of Russia. She wa.s on the point of being 
absorbed in that Northern System, the invention of the Ru.ssian 
minister of foreign affairs, Nikita Panin {q.v.), wdiich that patient 
statesman had made it the ambition of liis life to realize. Only 
a swift and sudden coup d'etat could save the inde- Moaarchisi 
pendence of a countiy^ isolated from the rest of Coupd*etat 
Europe by a hostile league. The details of the 
famous revolution of the 19th of August 1772 are elsewhere 
set forth (see Gustavus III. ; Toll, Johan Kristoffer ; 
Sprengtporten, Jakob Magnus). Here we can only dwell 
upon its political importance and conse(|uences. The new 
constitution of the 20th of August 1772, which Gustavus 
imposed upon the terrified estates at the bayonet’s point, 
converted a weak and disunited republic into a strong but 
limited monarchy, in which the balance of power inclined, 
on the whole, to the side of the monarch. The estates could 
only as.sernblc when summoned by him; he could dismiss 
them whenever he thought fit; and their deliberations were to 
be confined exclusively to the propositions which he might 
think fit to lay before them. But these very extensive powers 
wTre subjected to many important checks. Thus, without the 
previous con.sent of the estates, no new law could be imposed, 
no old law abolished, no offensive war undertaken, no extraordi- 
nary war subsidy levied. The estates alone could tax them- 
selves; they had th.e alrsolute control of the Bank of Sweden, 
and the inalienable right of controlling the national expendi- 
ture. T'hus the parliament held the purse; and this seemed 
a sufficient guarantee both of its independence and its frequent 
convention. The senate, not the Riksdag, was the chief loser 
by the change; and, inasmuch as henceforth the senators were 
appointed by the king, and were to be responsible to him alone, 
a senate in opposition to the Crown was barely conceivable. 

Abroad the SwTdish revolution made a great sen.sation. 
Catherine II. of Ru.ssia .saw in it the triumph of her arch-enemy 
France, with the prolongation of the costly Turkish War as its 
immediate result. But the absence of troops on the Finnish 
border, and the bad condition of the frontier fortresses, con- 
strained the empress to listen to Gustavus’s pacific assurances, 
and stay her hand. She took the precaution, however, of 
concluding a fresh secret alliance with Denmark, in which 
the Swedish revolution was significantly described as “ an 
act of violence” constituting a casus foederisj and justifying 
both powders in seizing the first favourable opportunity for 
intervention to restore the Swedish constitution of 1720. 
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In Sweden itself the change was, at first, most popular. 
But Giistavus’s first Riksdag, that of 1778, opened the eyes of 
the deputies to the fact that their political supremacy had 
departed. The king was now their sovereign lord; and, for all 
his courtesy and gentleness, the jealousy with whicli he guarded 
and the vigour with which he enforced the prerogative plainly 
'showed that he meant to remain so. But it was not till after 
light years more had elapsed that actual trouble began. The 
kfusdagof 1778 had been obsequious; the Riksdag of 1786 was 
mutinous. It rejected nearly all the royal measures outright, 
or so modified them that Gustavus himself withdrew them. 
When he dismissed the estates, the speech from the throne held 
out no prospect of their speedy revocation. 

Nevertheless, within three years, the king was obliged to 
summon another Riksdag, which met at Stockholm on the 26th 
of January 1789. His attempt in the interval to rule without a 
parliament had been disastrous. It was only by a breach of 
his own constitution that he had been able to declare war against 
Russia (April 1788); the conspiracy of Anjala (July) had para- 
ivsiil all military operations at the very opening of the cam- 
paign; and the sudden invasion of his western provinces by the 
Daiies, almost simultaneously (September), seemed to bring 
him to the verge of ruin. But the contrast, at this crisis, 
l)olweeii his self-sacrificing patriotism and the treachery of the 
Riissophil aristocracy was so striking that, when the Riksdag 
assembled, Gustavus found that tlic three lower estates were 
uhra-royalist, and with their aid he succeeded, not without 
running great risks (see Gustavus JIL; Nordin, (]ustaf; 
W Olaf), in crushing the opposition of the nobility 

by a second coup d'etat (Feb. 16, 1789), and passing the 
The Act of Union and Security which gave the 

Union and king ail absolutely free hand as regards foreign 
Security, affairs and the command of the army, and made 
I 7 M 9 . further treason impossible. P'or this the nobility 

ne\'(i* forgave him. It was impossible, indeed, to resist openly 
so highly gifted and so popular a sovereign; it was only by 
the despicable expedient of assassination that the last great 
monari'li of Sweden was finally removed, to the infinite 
(I: Iriment of his country. 

The ensuing period was a melancholy one. The aristocratic 
classes loudly complained that the young king, Gustavus IV., 
Gustavus Still a minor, was being brought up among crypto- 
iv., 1792 - Jacobins; while the middle (lasses, deprived of 
iH 09 , stimulating leadership of the anti-aristocratic 

“ Trince Charming,” and becoming more and more inoculated 
with French political ideas, drifted into an antagonism 
not merely to hereditary nobility, but to hereditary monarchy 
likewise. Everything was vacillating and uncertain ; and 
the general instability was refl(icted even in foreign affairs, 
now that the master-hand of Gustavus III. was withdrawn. 
Sweden and renewed efforts of Catherine II. to interfere 
Revoiu- in Sweden’s domestic affairs were, indeed, vigorously 
tionary rcpulscd, but without tact or discretion, so that the 
Prance. Understanding between the two countries 

Wets seriously impaired, especially when the proclivities of 
Gustaf Reuterholm (g.v.), who then virtually ruled Sweden, 
induced him to adopt what was generally con.sidered an 
indecently friendly attitude towards the government at Paris. 
Respite the execution of Louis XVI. (Jan. 21, 1793), Sweden, 
in the hope of obtaining considerable subsidies, recognized 
the new French republic; and secret negotiations for con- 
tracting an alliance were actually begun in May of the same 
y(^ar, till the menacing protests of Catherine, supported as 
they were by all the other European powers, finally induced 
Swt'den to suspend them. 

The negotiations with the French Jacobins exacerbated the 
hatrccl which the Gustavians alreacly felt for the Jacobin 
councillors of the duke-regent (see Charles XIII., king of 
Sweden). Smarting beneath their grievances and seriously 
bcli(^ying that not only the young king*s crown but his very life 
was in danger, they formed a conspiracy, the soul of which was 
Uustaf Mauritz Armfelt (q.v.), to overthrow the government. 
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with the aid of a Russian fleet, supported by a rising of the 
Dalccarlians. The conspiracy was discovered and vigorously 
suppressed. 

The one bright side of this gloomy and sordid period was the 
rapprochement between the Scandinavian kingdoms during the 
revolutionary wars. Thus, on the 27th of March AlHatice 
1794, a neutrality compact was formed between wftb 
Denmark and Sweden; and their united squadrons Denmark. 
patrolled the North Sea to f)rotect their merchantmen from the 
British cruisers. This approximation between the two govern- 
ments was happily followed by friendly feelings between the 
two nations, under the pressure of a common danger. Presently 
Reuterholm renewed his coquetry with the French republic, 
which was officially recognized by the Swedish government on 
the 23rd of April 1795. In return, Sweden nxcived a subsidy 
of £56,000; and a treaty between the two powers was signed on 
the 14th of September 1795. ll^c other hand, an attempt 
to regain the friendship of Russia, which had broken off diplo- 
matic relations with Sweden, was frustrated by the refusal of 
the king to accept the bride, the grand duchess Alexandra, 
Catherine II.’s granddaughter, whom Reuterholm had provided 
for him. This was Reulerholm’s last official act. On the ist 
of November 1796, in accordance with the will of his father, 
Gustavus IV., now in his eighteenth year, took the government 
into his own hands. 

The government of Gustavus IV. {q.v.) was almost a pure 
autocracy. At his very first Riksdag, held at Norrkoping in 
March 1800, the nobility were compelled, at last, to ratify 
Gustavus lll.’s detested Act of Union and Security, which 
hitherto they had steadily refused to do. Shortly after this 
Riksdag rose, a notable change took place in Sweden’s foreign 
policy. In December j8oo Denmark, Sweden and Russia 
acceded to a second Armed Neutrality of the North, directed 
against Great Britain; and the arsenal of Karlskrona, in all 
probability, was only saved from the fate of Copenhagen by the 
assassination of the emperor Paul, which was followed by another 
change of system in the north. Hitherto Sweden had kept 
aloof from continental complications; but the ly 

and execution of the due d'Enghien in 1804 inspired /o/j,, 
Gustavus IV. with such a haired of Napoleon W\dX European 
when a general coalition w'as formed again.st Wm^^oalUlon, 
French emperor he was one of the first to join it 
(Dec. 3, 1804), pledging himself to send an army corps to co- 
operate with the English and Russians in driving the enemy out 
of Holland and Hanover. But his senseless quarrel with Frederick 
William 11 . of Prussia detained him in Pomerania; and when 
at last (December 1805) he led his 6000 men towards the Elbe 
district the third coalition had already been dissipated by the 
victories of Ulm and Austerlitz. In 1806 a rupture between 
Sw^eden and Prussia was only prevented by Napoleon’s assault 
upon the latter power. After Jena Napoleon attempted to w in 
over Sweden, but Gustavus rejected every overture. The result 
was the total loss of Pomerania, and the Swedish army itself w'as 
only saved from destruction by the ingenuity of J. K. Toll (q.v.). 

At Tilsit the emperor Alexander I. had undertaken to compel 
“ Russia’s geographical enemy,” as Napoleon designated Sweden, 
to accede to the newdy established Continental 
System. Gustavus IV. naturally rejected all the conquest of 
proposals of Alexander to close the Baltic against Finland, 
the English; but took no measures to defend Finland 
against Russia, though, during the autumn of 1807, it was 
notorious that the tsar was preparing to attack the grand 
duchy. On the 21st of February 1808 a Russian army crossed 
the Finnish border without any previous declaration of war. 
On the 2nd of April the king ordered a general levy of 30,000 
men; but while two army corps, under Armfelt and Toll, 
together with a British contingent of 10,000 men under 
Moore, were stationed in Scania and on the Norwegian 
border in anticipation of an attack from Denmark, which, 
at the instigation of Napoleon, had simultaneously de- 
clared war against Sweden, the little Finnish army was left 
altogether unsupported. The conquest of Finland, after 
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an heroic stnifrgle a^^ainst overwhelming odds, is elsewhere 
recorded (see Finland : History), Its immediate consequence 
Deposition Sweden proper was the deposition of Gustaviis 
ofQusta\us IV. (^[arch 13, 1809), who was clearly incapable of 
iv., 1809 , governing. The nobility took advantage of this 
opportunity to pay off an old scores against Gustavus III. by 
excluding not only his unhappy son but also that son’s whole 
family from the succession — an act of injustice which has never 
been adequately defended. But indeed the whole of this inter- 
mediate period is full of dark subterranean plots and counter- 
plots, still inexplicable, as, for instance, the hideous Fersen 
murder (June 20, i8io) (see Fersen, Hans Axel von) 
evidently intended to terrorize the Gustavians, whose loyalty 
to the ancient dynasty was notorious. As early as the 5th of 
Charhs regent was proclaimed king, 

XiU,, 1809 under the title of Charles XIII. (g.v.), after accepting 
I 8 i 9 - the new liberal constitution, which was ratified by 
the Riksdag the same day. 

The new king was, at best, a useful stopgap, in no way likely 
to interfere with the liberal revolution which had placed him on 
the throne. Peace was what the exhausted nation now required ; 
and negotiations had already been opened at Fredrikshamn. 
But the Russian demands were too humiliating, and the war 
was resumed. But the defeats of Savarsbruk and Ratan 
(Aug. IQ, i8o(>) broke the spirit of tlie Swedish army; and peace 
was obtained by the sacrifice of Finland, the Aland islands, 
“ the fore-posts of Stockholm,” as Napoleon rightly described 
them, and Vesterbotten as far as the rivers Turned and Muonio 
(treaty of Fredrikshamn, Sept. 17, 1809). 

The succession to the throne, for Charles XIII. was both 
infirm and childless, was settled, after the mysterious death 
Beraadotte i8io) of the first elected candidate, 

chosen as Prince ('harles Augustus of Augustenburg, by the 
Crown selection of the French marshal, Bernadotte (see 
Prince, CHARLES XIV., king of Sweden), who was adopted 
by Charles XIII, and received the homage of the estates on 
the 5th of November 1810. 

The new crowm prince was ver}’ soon the most popular and 
the most powerful man in Sweden, The infirmity of the old 
influence dissensions in the council of state, 

and Poticy of phv'cd the government and especially the control of 
Bernadotte, foreign affairs almost entirely in his hands; and he 
boldly adopted a policy which was antagonistic indeed to the 
wishes and hopes of the old school of Swedish statesmen, but, 
perhaps, the best adapted to the circumstances. Finland he 
at once gave up for lost. He knew that Russia would never 
voluntarily relinquish the grand duchy, while Sweden could not 
hope to retain it permanently, even if she reconquered it. Hut 


ambitious policy. In May 1812 he mediated a peace between 
Russia and 'fiiirkey, so as to enable Russia to use all her forces 
against France (peace of Bucharest); and on the i8th of July, at 
Orebro, peace was also concluded between Great Britain on one 
side and Russia and Sweden on the other. These two treaties 
were, in effect, the corner-stones of a fresh coalition against 
Napoleon, and were confirmed on the outbreak of the Franco- 
Russian VVar by a conference between Alexander and Charlev 
John at Abo on the 30th of August 1812, when the tsar undertook 
to place an army corps of 35,000 men at the disposal of the 
Swedish crown prince for the conquest of Norway. 

The treaty of Abo, and indeed the whole of Charles John’s 
foreign policy in 1812, provoked violent and justifiable critici.sin 
among the better class of politicians in Sweden. The immorality 
of indemnifying Sweden at the expense of a weaker friendly 
power was obvious; and, while Finland was now definitively 
sacrificed, Norway had still to be won. Moreover, Great Britain 
and Russia very properly insisted that Charles John’s first duty 
was to the anti-Napoleonic coalition, the former power vigorously 
objecting to the expenditure of her subsidies on the nefarious 
NorwTgian adventure before the common enemy had been 
crushed. Only on his very ungracious compliance did Great 
Britain also promise to countenance the union of Norway and 
Sweden (treaty of Stockholm, March 3, 1813); and, on the 
23rd of April , R ussia gave her guarantee to the same effect . The 
Swedish crown prince rendered several important services to the 
allies during the campaign of 1813 (see Charle.s XTV., king of 
Sweden); but, after lx‘ipzig, he went his own way, determined 
at all hazards to cripple Denmark and secure Norway. 

How this “ job ” was managed contrary to the dearest wishes 
of the Norw'cgians thernselv'es, and how, finally (Nov. 14, 
1814), Norway as a free and independent kingdom 
VTAS united to Sweden under a common king, is 
elsewhere described (sec Denmark; Norway; 

Charles XIV., king of Sweden; Christian VIII., king of 
Denmark). 

Charles XIII. died on the 5th of February 1818, and was 
succeeded by Bernadotte under the title of Charles XIV. John. 
The new king devoted himself to the promotion of Charles 
the material development of the country, the Gota xiv,, I8I8- 
canal absorbing the greater portion of the twenty- 
four millions of dalcrs voted for the purpose. The external debt 
of Sweden was gradually extinguished, the internal debt consider- 
ably reduced, and the budget showed an average annual surplus 
of 700,000 dalers. With returning prosperity the necessity for 
internal reform be('.ame urgent in Sweden. The antiquated 
Riksdag, where the privileged estates predominated, while the 
cultivated middle class was practically unrepresented, had 


the acqui^ilion of Norw^ay might make up for the loss of Finland; 
."ind Bernadotte, now’ knowm as the crowm prince Charles John, 
argued that it might he an easy matter to persuade the anti- 
Napolconic: powers to punish Denmark for her loyalty to France 
bs' wresting Norway from her. Napoleon he rightly distrusted, 
though at first he w’as obliged to submit to the emperor’s dicta- 
tion. Thus, on the 13th of November 1810, the Swedish govern- 
ment wa^^ forced to declare war against Great Britain, though the 
British government w'as privately informed at the same time that 
.Sweden w’as not a free agent and that the war would be a mere 
demonstrati(m. But the pressure of Napoleon became more 
and more intolerable, culminating in the occupation of Pomerania 
by French tnxips in 1812. The Swedish government thereupon 
cf)ncluded a secret convention w'ith Russia (treaty of Petersburg, 
April 5, 1812), undertaking to send 30,000 men to operate 
against Napoleon in Germany in return for a promise from 
Alexander guaranteeing to Sweden the possession of. Norway. 
Too late Napoleon endeavoured to outbid Alexander by offering 
to Sweden Finland, all Pomerania and Mecklenburg, in return for 
Sweden’s active co-operation against Russia. 

The Orebro Riksdag (April-August 1812), remarkable besides 
for its partial repudiation of Sweden’s national debt and its 
reactionary' press laws, introduced general conscription into 
Sweden, and thereby enabled the crown prince to carry out his 


become an insuperable obstacle to all free development; but, 
though the Riksdag of 1840 itself raised the question, the king 
and the aristocracy refused to entertain it. Yet the reign of 
Charles XIV. was, on the whole, most beneficial to Swx'den; 
and, if there was much just cause for complaint, his great 
services to his adopted country were generally acknowledged. 
Abroad he maintained a policy of peace based mainly on a good 
understiinding with Russia. Charles XlV.’s son 
and successor King Oscar I. was much more liberally 
inclined. Shortly after his accession (March 4, 1844) 
he laid several projects of reform before the Riksdag; but the 
estates would do little more than abolish the obsolete marriage 
and inheritance laws and a few commercial monopolies. As the 
financial situation necessitated adarge increase of taxation, there 
was much popular discontent, which culminated in riots in the 
streets of Stockholm (March 1848). Yet, when fresh proposals 
for parliamentary reform were laid before the Riksdag in 1849, 
they were again rejected by three out of the four estates. As 
regards foreign politics, Oscar I. was strongly anti-German. 
On the outbreak of the Dano-Prussian War of 1848-49, Sweden 
sympathized warmly with Denmark. Hundreds of Swedish 
volunteers hastened to Schleswig-Holstein. The Riksdag voted 
2,000,000 dalers for additional armaments. It was Sweden, too, 
who mediated the truce of Malmo (Aug. 26, 1848), which 
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helped Denmark out of her difficulties. During the Crimean War 
Sweden remained neutral, although public opinion was decidedly 
anti-Russian, and sundiy politicians regarded the conjuncture 
as favourable for regaining Finland. 

Oscar I. was succeeded (July 8, 1859) by his son, Charles XV. 
(q.v)i who had already acted as regent during his father’s ill- 
^ nesses. He succeeded, with the invaluable assistance 
charha XV., the minister of justice, Baron Louis Gerhard de 
1859 1 . Geer (^.v.), in at last accomplishing the much-needed 

reform of the constitution. The way had been prepared in i860 
])V a sweeping measure of municipal reform j and, in January 
1863, the government brought in a reform bill by the terms of 
coastitu- which the Riksdag was henceforth to consist of two 
tionai chambers, the Upper House being a sort of aristo- 
Reform, cratic Senate, while the members of the Lower 

1866. House were to be elected triennially by popular 

suffrage, 'fhe new constitution was accepted by all four 

estates in 1865 and promulgated on the 22nd of January 

1866. On the 1st of September 1866 the first elections under 
the new system were held, and on the 19th of Januaiy^ 1867 
the new Riksdag met for the first time. With this one 
great reform Charles XV. had to be content; in all other 
directions he was hampered, more or less, by his own creation. 
'I'he Riksdag refused to sanction his favourite project of a reform 
of the Swedish army on the Prussian model, for which he laboured 
all his life, partly from motives of economy, pjirtly from an appre- 
hension of the king’s martial tendencies. In 1864 Charles XV. 
had endeavoured to form an anti-Prussian league with Denmark; 
and after the defeat of Denmark he projected a Scandinavian 
union, in order, with the help of France, to oppose Prussian 
predominance in the north — a policy whic'h naturally collapsed 
with the overthrow of the French Empire in 1870. II(‘ died on 
the 18th of September 1872, and was succeeded by his brother, 
the duke of Gothland, who reigned as Oscar 11 . (i<. n. B.) 

The economic condition of Sweden, owing to the progress in 
material prosperity which had taken place in the country' as the 
result of the Franco-German War, was at the accession 
%T2^i907. Oscar II. to the throne on the i8th of September 
1 87 2 fairly satisfactory'. Politically, however, the out- 
look was not so favourable. In their results, the reforms 
inaugurated during the preceding reign did not answer expecta- 
tions. Within three years of the introduction of the new 
electoral laws De Geer’s ministry had forfeited much of its former 
popularity, and had been forced to resign. In the vital matter of 
national d(*fen('c no common understanding had been arrived at, 
and during tlui conflicts which had raged round this question, the 
two chambers had come into frequent collision and paralysed the 
action of the government. The peasant proprietors, who, under 
the name of the “ Landtmanna ” party, ^ formed a compact 
majority in the Second Chamber, pursued a consistent policy of 
class interests in the matter of the taxes and burdens that had, as 
they urged, so long oppressed the Swedish peasantry'; and conse- 
quently when a bill was introduced for superseding the old system 
of army organization by general compulsoiy' service, they de- 
manded as a condition of its acceptance that the military burdens 
should be more evenly distributed in the country, and that the 
taxes, which they regarded as a burden under which they had 
wrongfully groaned for centuries, should be abolished. In 
these circumstances, the “ Landtmanna ” party in the Riksdag, 
who desired the lightening of the military' burden, joined those 
who desired the abolition of landlordism, and formed a compact 
and predominant majority in •the Second Chamber, while the 
burgher and Liberal parties were reduced to an impotent 
‘ intelligence ” minority. This majority in the Lower Chamber 

^ the Swedish " Landtmanna ” party was formed in 1867. It 
mostly t)f the larger and smaller peasant proprietors, who 
at the time of the old “ Standers Riksdag '^were always opposed to 
the nobility and the clergy. The object of the party was to bring 
about a fusion between the representatives of the large landed 
proprietors and the regular peasant proprietors, to support the 
interests of landed proprietors in general against those of the town 
representatives, and to resist Crown interference in the administration 
of local affairs. 
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was at once attacked by another compact majority in the Upper, 
who on their side maintained that the hated land taxes were only 
a kind of rent-charge on land, were incidental to it and in no way 
weighed upon the owners, and, moreover, that its abolition would 
be quite unwarrantable, as it was one of the surest sources of 
revenue to the state. On the other hand, the First Chamber 
refused to listen to any abolition of the old militaiy' system, so 
long as the defence of the country had not been phu ed upon a 
secure basis by the adoptk)n of general compulsory military 
service. The government stood midwiiy between these con- 
flicting majorities in the chambers, without support in either. 

Such was the state of affairs when Oscar II., surrounded by his 
late brother’s advisers, began his reign. One of his first c«ares 
was to increase the strength of his navy, but in rhe Party 
consequence of the continued antagonism of Compromise 
political parties, he was unable to effect much.®^^^^^* 

In the first Riksdag, however, the so-called “ compromise,” 
which afterwards played such an important part in Swedish 
political life, came into existence. It originated in the small 
“Scania” party in the Upper House, and was devised to establish 
a modus vivendi between the conflicting parties, i.e. the champions 
of national defence and those who demanded a lightening of 
the burdens of taxation. The king himself perceived in the com- 
promise a means of solving the conflicting (jnestions, and warmly 
approved it. He persuaded his ministers to constitute a special 
imjuiry into the proposed abolition of land taxes, and in the 
address with which he opened the Riksdag of 1875 laid particular 
stress upon the necessity of giving attention to the settlement of 
these two burning (questions, and in 1880 again came forward 
with a new proposal for increasing the number of years of service 
with the militia. This motion having been rejected, De Geer 
resigned, and was succeeded by Count Arvid Posse. 'Fhe new 
prime minister endeavoured to solve the question of defence in 
accordance with the views of the “ Landtmanna ” party. Three 
parliamentary committees had prepared schemes for a remission 
of the land taxes, for a new system of taxation, for a reorganiza- 
tion of the army based on a stammtrupp (regular army), by the 
enlistment of hired soldiers, and for naval reforms. In this last 
connexion the most suitable types of vessels for coast defence as 
for offence were determined upon. But Count Posse, deserted 
by his own party over the army bill, resigned, and was succeeded 
on the 1 6th of May 1884 by Oscar Themptauder, who had been 
minister of finance in the previous cabinet. The new premier 
succeeded in persuading the Riksdag to pass a bill increasing 
the period of service witli the colours in the army to six years and 
that in the militia to forty-two days, and as a set-off a remission 
of 30 % on the land taxes. 

Influenced by the economic reaction which took place in 1879 
in consequence of the state of affairs in Germany, where Prince 
Bismarck had introduced the protectionist system, a Protec- 
protectionist party had been formed, which tried t(^ tioaist 
gain adherents in the Riksdag. It is true that in Movement. 
the Riksdag of 1882 the commercial treaty with PVance was 
renewed, but since 1885 the protectionist party was prepared to 
begin the combat, and a duty on corn, which had been proposed 
in the Riksdag of the same year, was rejected by only a slight 
majority. During the period of the unusually low price of corn 
of t886* which greatly affected the Swedish farmers, protciTion 
gained ground to such an extent that its final triumph was 
considered as certain within a short time. During the Riksdag 
of the same year, however, the premier, Themptauder, emphati- 
cally declared himself against the protectionist party, and while 
the parties in the Second Chamber were equal in number, the 
proposed tax on com was rejected in the First Chamber. In the 
Riksdag of 1887 there was a majority for protection in the Second 
Chamber, and in the first the majority t^ainst the tax was so 
small that the tax on com would have triumphed in a combined 
meeting of the two chambers. The government, availing itself 
of its formal right not to dissolve the chamber in which it had 
the support of a majority, therefore dissolved only the Second 
Chamber (March 1887). 

The new Riksdag assembled in May with a free trade majority 
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in the Second Chamber, but nothing in connexion with the great 
question of customs was settled. In the meantime, the powerful 
majority in the Second Chamber split into two groups — the 
new “ Landtmanna ” party, which approved protection in the 
in I crests of agricultural classes; and a somewhat smaller group, 
the old “ Landtmanna ” party, which favoured free trade. 

The victory of the free traders was not, however, destined to 
he of Kmg duration, as the protectionists obtained a majority in 
both chambers in the next Riksdag ( •S88). To the First Cliamber 
protectionists were almost exclusively elected, and in the Second 
all the twenty-two members for Stockholm were disqualified, 
owing to one of their number not having paid his taxes a few 
years previously, which prevented his Ix'ing eligible. Instead, 
then, of twenty-two free traders representing the majority of the 
Stockholm electors, twenty-two protectionists, representing the 
minority, were elected, and Stockhcjlm was thus represented in 
the Riksdag by the choice of a minority in the capital. This 
singular way of electing members for the principal city in the 
kingdom could not fail further to irritate the parties. One | 
result of the Stockholm election came at a convenient time for [ 
the Themptauder ministry. The financial affairs of the country 
were found to be in a most unsatisfactory state. In spite of 
reduced expenses, a highly estimated revenue, and the contem- 
plated raising of taxes, there was a deficit, for the payment or i 
discharge of which the government would be obliged to demand j 
supplementar\' supplies. The Themptauder ministry resigned. 
'Fhe king retained, however, for a lime several members of the 
ministry, but it was difficult to find a premier who would be 
able, during the transition from one system to another, to com- 
mand sufficient authority to control the parties. At last Baron 
Gillis Bildt, who, while Swedish ambassador in Berlin, had wit- 
nessed the introduction by Prince Bismarck of the agrarian 
protectionist system in Germany, accepted the premiership, and 
it was under hi.s auspices that the two chambers imposed a series 
of duties on necessaries of life. The new taxes, together with an 
increase of the excise duty on spirits, soon brought a surplus into 
the state coffers. At a council of state (Oct. 12, 1888) the 
king declared hi.s wishes as to the way in which this surplus 
should be used. He desired that it should be applied to a fund 
for insurance and old age pensions for workmen and old people, 
to the lightening of the municipal taxes by state contributions 
to the schools and workhouses, to the abolition of the land taxes 
and of the obligation of keeping a horse and man for military 
service, and, lastly, to the improvement of the shipping trade; 
but the Riksdag decided to devote it to other objects, such as 
the payment of the deficit in the budget, the building of railway^ 
and augmentation of their material, as well as to improvements in 
the defences of the countr)\ 

Baron Bildt resigned as soon as the new system seemed settled, 
making room for Baron Gustav Akcrhjelm. The latter, htiwever, 
also soon resigned, and was succeeded on the loth of July 1891 by 
Krik Gustav Bostrom, a landed proprietor. The protectionist 
system gained in favour on the expiry of the commercial treaty 
with France in 1892, as it could now be extended to articles of 
indust r\\ J'he elections of 1890, when the metropolis returned 
free traders and Liberals to the .Second Chamber, certainly 
effected a change in the latter, as the representatives of the towns 
and the old “ Landtmanna ” party joined issue and established a 
free-trade majority in the chamber, but in the combined meetings 
of the two chamljers the compact protectionist majority in the 
First Chamber turned the scale. The customs duties were, 
however, altered several times in accordance with market prices 
and ruling circumstances. Thus in 1892, when the import duty 
on unground com was reduced from 2s. rod. to is. 5d., and that 
on ground com from 4s. 9d. to 2s. lod. for 100 kilogrammes, the 
same duties were also retained for the following year. They were 
also retained for 1894 at the request of the government, which 
desired to keep faith with their promise that while the new 
organization of the army was going on ho increase of duties on 
the necessaries of life should take place. This measure caused 
much dissatisfaction, and gave rise to a strong agrarian move- 
ment, in consequence of which the government, in the beginning 


of 1895, before the assembling of the Riksdag, made use of its 
right of raising the two duties on corn just referred to, 3s. 7d. 
and 7s. 2d., which were afterwards somewhat reduced as far as 
seed corn for sowing purposes was concerned. 

The question of customs duties now settled, that of national 
defence was taken up afresh, and in the following year the 
government produced a complete scheme for the 
abolition of the land tax in the course of ten years. Defence^ 
in exchange for a compensation of ninety days’ drill 
for those liable to military service, proposed to retain the old 
military system of the country and to strengthen the defences 
of Norrland, and the government bill for a reorganization of thv 
army was accepted by the Riksdag in an extraordinary session. 
But it was soon perceived that the new plan was unsatisfactor)^ 
and required recasting, upon which the minister of war, Baron 
Rappe, resigned, and was succeeded by Colonel von Crustehjorn, 
who immediately set to work to prepare a complete reorganiza- 
tion of the army, with an increase of the time of active .service 
on the lines of general compulsory .service. The Riksdag of 1900, 
in addition to grants for the fortifications at Boden, in the pro- 
vince of Norrbotten, on the Russian border, and other military 
objects, voted a considerable grant for an experimental mobiliza- 
tion, which fully exposed the defects and faults of tlic old system. 
In the Riksdag of 1901 E. G. Bostrom resigned, and was succeeded 
by Admiral F. W. von Otter, who introduced a new bill for the 
army reorganization, the most important item of which was the 
increase of tlie period of training to 365 days. The cost in con- 
nexion with the new scheme was expected to amount to 22 millions 
of kronor. The Riksdag, however, did not accept the new plan 
in its full extent. The time of drilling was reduced to 240 days 
for the infantry, to 300 days for the navy, while for the cavalry 
and artilleiy^ the time fixed w^as 365 days. The plan, thus 
modified, was then accepted by the government. 

After the elections in 1890, the alliance already mentioned 
between the old “ Landtmanna ” party and the representatives 
of the towns had the result that the Liberals in the 
Second Chamber, to whom the representatives of the 
towns mostly belonged, were now in a position to 
decide the policy which the two united parties should follow. In 
order to prevent this, it was proposed to readjust the number of 
the members of the Riksdag. The question was only settled in 
1894, when a bill was passed fixing the number of the members of 
the Riksdag in the First Chamber at 150, and in the Second at 
230, of which 150 should represent the country districts and 80 
the towns. The question of protection being now considered 
settled, there was no longer any reason for the continued separa- 
tion of the two “ Landtmanna ” parties, who at the beginning of 
the Riksdag of 1895 joined i.s.sue and bec ame once more a compact 
majority in the Sec ond Chamber, as they had been up to the 
Rik.sdiig of May 1887. The influence of the country represen- 
tatives was thus re-established in the Second Chamber, but now 
the demands for the extension of the franchise came more and 
more to the front, and the premier, Bostrom, at last felt bound 
to do something to meet these demands. He accordingly intro- 
duced in the Riksdag of 1896 a very moderate bill for the exten- 
sion of the franchise, which was, nevertheless, rejected by both 
chambers, all similar proposals by private members meeting the 
.same fate. When at last the bill for the reorganization of the 
army, together with a considerably increased taxation, was 
accepted by the Riksdag of 1901, it was generally acknowledged 
that, in return for the increased taxation, it would only be just 
to extend the right of taking part in the political life and the 
legislative work of the country to tho.se of the population who 
hitherto had been excluded from it. The government eventually 
laid a proposal for the extension of the franchise before the 
Rik.sdagof 1902, the chief feature of which was that the elector 
should be twenty-five years of age, and that married men over 
forty years should be entitled to two votes. The Riksdag, how- 
ever, finally agreed to a proposal by Bishop Billing, a member of 
the First Chamber, that an address should be presented to the 
king asking for a full inquiry into the question of extending the 
franchise for the election of members to the Second Chamber. 
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In 1897 the Riksdag had received among its members the | 
first socialistic representative in the person of K. H. Brauting, 
the leader of the Swedish Social Democrats. The 
Labour Socialists, who had formerly confined their activity 
Movement. questions affecting the working classes and their 
wages, took, however, in 1902 an active part in the agitation for 
th^f extension of the franchise. Processions of many thousands 
of workmen were organized, in Stockholm and in other towns 
of the kingdom, just before the Riksdag began the discussion 
on the above-mentioned bill of the government, and when 
the bill was introduced in the chambers a general and well- 
organized strike took place and continued during the three days 
the debate on th(^ bill lasted. As this strike was of an exclu- 
sively political kind, and was intended to put pressure on the 
chambers, it was generally disapproved, ancl failed in its object. 
The prime minister, Admiral von Otter, resigned shortly after the 
end of the session, and was succeeded by Bostrom, the ex- 
premier, who at the request of the king again assumed ofTice. 

Tlici relations with Norway during King Oscar’s reign had 
great influence on political life in Sweden, and more than once it 
Relations seemed as if the union between the two countries was 
with on the point of being wrecked. The dissensions 

Norway. cliicfly had their origin in the demand by Norway 
for separate consuls and foreign ministers, to which reference 
is made under Norway. At last, after vain negotiations and 
discussions, the Swedish government in 1895 g^^ve notice to 
Norway that the commercial treaty which till then had existed 
belweeii the two countries and would lapse in July 1897 would, 
a( cording to a decision in the Riksdag, cease, and as Norway at 
the tim(‘ had raised the customs duties, a considerable diminution 
in the exports of Sweden to Norway took place. The Swxdish 
minister of foreign affairs, ('ount .Lewenhaupt, who was 
considered as too friendly disposed towards the Norwegians, 
resigned, and was replaced by Count Ludvig Douglas, who 
represcinted the opinion of the majority in the First Chamber. 
VVh(‘n, however, the Norwegian Storthing, for the third 
lime, passed a bill for a national or “ pure ” flag, which 
King Oscar eventually sanctiont.‘d, Count Douglas resigned 
in liis turn and was succeeded by the Swedish minister at 
bcrlin, Lagerheim, who managed to pilot the questions of the 
union into more quiet waters. He succeeded all the bett(*r 
as the n(!w elections to the Riksdag of 1900 showed clearly 
Unit the Swedish people was not inclined to follow the ultra- 
ronscTvative or so-called “ patriotic ” party, which resulted in 
the resignation of the two leaders of that j)arty. Professor Oscar 
Alin and Count Marsclial Patrick Reutersvard as members of the 
Idr-Nt Ciiainber. On the other hand, ex-Professor E. Carlson, 
of the High Sc'hool of Oothenburg, succeeded in forming a 
party of liberals and Radicals to the number of about 90 
members, who, besides being in favour of the extension of the 
iranchisc, advocated the full e(|uality of Norway with Sweden 
in the management of foreign affairs. (O. H. D.) 

The state of quietude which for some time prevailed with 
regard to the relations with Norway was not, however, to be of 
TheDissoiu^^^^^^ duration. The question of separate consuls 
lion of the for Norway soon came up again. In 1902 the 
t/n/on with Swedish government proposed that negotiations in 
orway, jj^iould be opened with the Norwegian 

government, and that a joint committee, consisting of repre- 
sentatives from both countries, should be appointed to consider 
the question of a separate consular service without in any way 
interfering with the existing administration of the diplomatic 
affairs of the two countries. The result of the negotiations was 
published in a so-called “ communique,” dated the 24th of March 
"903? jti which, among other things, it was proposed that the 
re lations of the separate consuls to the joint ministry of foreign 
affairs and the embassies should be arranged by identical laws, 
which could not be altered or repealed without the consent of 
the governments of the two countries. The proposal for these 
identical laws, which the Norwegian government in May 1904 
submitted, did not meet with the approval of the Swedish 
government. The latter in their reply proposed that the 


Swedish foreign minister should have such control over the 
Norwegian consuls as to prevent the latter from exceeding their 
authority.! This proposal, however, the Norwegian government 
found unacceptable, and explained that, if such control were 
insisted upon, all further negotiations would be purposeless. 
They maintained that the Swedish demands were incompatible 
with the sovereignty of Norway, as the foreign minister was a 
Swede and the proposed Norwegian consular service, as a Nor- 
wegian institution, could no^ be placed under a foreign authority. 
A new proposal by the Swedish government was likewise rejected, 
and in February 1905 the Norwegians broke off the negotiations. 
Notwithstanding this an agreement did not appear to be out of 
the question. All efforts to solve the consular question by itself 
had failed, but it was considered that an attempt might be made 
to establish separate consuls in combination with a joint admini- 
stration of diplomatic affairs on a full unionistic basis. Crown 
Prince Gustaf, who during the illness of King Oscar was appointed 
regent, took the initiative of renewing the negotiations between 
the two countries, and on the 5th of April in a combined Swedish 
and Norwegian council of state made a proposal for a reform both 
of the administration of diplomatic affairs and of the consular 
service on the basis of full equality between the two kingdoms, 
with the express reservation, however, of a joint foreign minister 
- Swedish or Norwegian — as a condition for the exi.stencc of the 
union. T'his proposal was approved of by the Swedish Riksdag 
on the 3rd of May 1905. In order that no obstacles should be 
placed in the way for renewed negotiations, Mr Bostrom, the 
prime minister, resigned and was succeeded by Mr Ram.stedt. 
'J’he proposed negotiations were not, how'ever, rcnew'ed. 

On the 23rd of May the Norwegian Storthing passed the 
government’s proposal for the establislunent of separate Nor- 
wegian consuls, and as King Oscar, who again had resumed the 
reins of government, niade use of his constitutional right to veto 
the bill, the Norwegian ministry tendered their resignation. 'Hie 
king, however, declared he could not now accept their resignation, 
whereupon the ministry at a sitting of the Norwegian Storthing 
on the 7th c>f June placed their resignation in its hands. The 
Storthing thereupon unanimously adopted a resolution stating 
that, iis the king had dec lared himself unable to form a govern- 
ment, the constitutional royal power “ ceased to be operative,” 
whereupon the ministers were requested, until further instruc- 
tions, to exercise the power vested in the king, and as King Oscar 
thus had ceased to act as “ the king of Norway,” the union with 
Sweden w^as in consequence dissolved. 

In Sweden, where they were least of all prepared for the turn 
things had taken, the action of the Storthing created the greatest 
surprise and resentment. The king solemnly pro- rte Fini 
tested against what had taken place and summoned Extra 
an extraordinary session of the Riksdag for the 20th ordinary 
of June to consider what measures should be taken 
with regard to the question of the union, which had 
arisen suddenly through the revolt of the Norwegians on the 
7th of June. The Riksdag declared that it was not opposed to 
negotiations being entered upon regarding the conditions for 
the dis.solution of the union if the Norwegian Storthing, after 
a new election, made a proposal for the repeal of the Act 
of Union between the two countries, or, if a proposal to this 
effect was made by Norway after the Norwegian people, 
through a plebiscite, had declared in favour of the dissolution 
of the union. The Riksdag further resolved that joo million 
kroner (about £555,000) should be held in readiness and be avail- 
able as the Riksdag might decide. On the resignation of the 
Ramstedt ministry Mr Lundeberg formed a coalition ministry 
consisting of members of the various parties in the Riksdag, 
after which the Riksdag w^as prorogued on the 3rd of August. 

After the plebiscite in Norway on the 13th of August had 
decided in favour of the dissolution of the union, and after the 
Storthing had requested the Swedish government to rhe 
co-operate with it for the repeal of the Act of Union, Karlstad 
a conference of delegates from both countries was Convention. 
convened at Karlstad on the 31st of August. On the 23rd 

' For further details see Norway ; Hibtory, 
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of September the delegates came to an agreement, the 
principal points of which were : that such disputes between 
the two countries which could not be settled by direct 
diplomatic negotiations, and which did not afTect the vital 
interests of either country, should be referred to the per- 
manent court of arbitration at the Hague, that on either side 
of the southern frontier a neutral zone of about filteen kilometres 
width should be established, and that within eight months the 
fortifications within the Norwegian part of the zone should be 
destroyed. Other clauses dealt with the rights of the Laplanders 
to graze their reindeer alternatively in cither country, and 
with the (luestion of transport of goods across the frontier by 
rail or other means of communication, so that the traffic should 
not be hampered by any import or export prohibitions or 
otherwise. 

From the 2nd to the 19th of Octolier the extraordinary" 
Riksdag was again assembled, and eventually approved of the 
The Second arrangement come to by the delegates at Karlstad 
Extra- with regard to the dissolution of the union as well 
ordinary ^s the government proposal for the repeal of 
Riksdag, of Union and the recognition of Norway 1 

as an independent state. An alteration in the Swedish flag | 
was also decided upon, by which the mark of union was 
to be replaced by an azure-blue square. An offer from 
the Norwegian Storthing to elect a prince of the Swedish 
royal house as king in Norway was declined by King Oscar, 
who now on behalf of himself and his successors renounced 
the right to the Norwegian crown. Mr Lundeberg, who had 
accepted office only to settle the question of the dissolution of the 
union, now resigned and was succeeded by a Liberal government 
with Mr Karl Staaff as prime minister. 

The question of the extension of the franchi.se, which was a 
burning one, was to be the principal measure of the Staaff 
The government. It brought in a bill for manhood 

Franchise Suffrage at elections for the Second Chamber, 
Question. together with single member constituencies and 
election on the absolute majority principle. The bill was 
passed by the Second Chanffier on the i5lh of May 1906, 
by 134 to 94 votes, but it was rejected by the First 
Chamber by 126 to 18. The latter chamber instead 
passed a bill for iiianhot)d suffrage at elections for the Second 
Chamber, on the condition that the elections for both chambers 
should take place on the basis of proportional representation. 
Both chambers tliereupon decided to ask the opinion of the king 
with regard to the simultaneous; extension of the franchise to 
women at elections for the Second Chamber. The government 
bill having, however, been passed by the Second ('harnber, the 
prime minister proposed to the king that the Riksdag should 
be dis.solved and new elections for the Second Chamber take 
place in ortler to hear the opinion of the country, but as the king 
did not approve of this Mr Staaff and his government resigned. 

A Conservative government was then formed on the 29th of 
May by Mr Lindman, whose principal task was to find a solution 
of the suffrage question which both chambers could accept. A 
government bill was introduced, proposing the settlement of the 
({ue^tion on the basis of the bill earned by the First Chamber in 
the Riksdag of the preceding year. A compromise*., approved of 
by the government, was adopte<l by the First Chamber on the 
T4th of May 1907 by no votes against 29, and in the Second 
Chamber by 128 against 98. By this act proportional representa- 
tion was established for both chambers, together with univer.sal 
manhood suffrage at elei:tions for the Second Chamber, a reduc- 
tion of the c|ualifications for eligibility for the First Chamber 
and a reduction of the electoral term of this chamber from nine 
to six years, and finally payment of members of the First 
Chamber, who hitherto had not received any such emolument. 

King Oscar II. died on the 9th of December 1907, sincerely 
regretted by his people, and was succeeded as king of Sweden by 
his eldest son. Prince Gustaf. During King Oscar’s reign many 
important .social reforms were carried out by the legislature, and 
the country developed in all directions. In the Riksdag of 1884 
a new patent law was adopted, the age at which women should 


j be held to attain their majority was fixed at twenty-one years, 
and the barbarous prison punishment of bread and water 
abolished. In order to meet the cost of the new army organiza- 
tion the Riksdag of 1902 increased the revenue by progressive 
taxation, bu t on ly for one year. Bills for the improvement of the 
soidal conditions of the people and in the interests of the working 
classes were also passed. During the five years 1884-1889 a 
committee was occupied with the cpiestion of workmen’s insur- 
ance, and thrice the government made proposals for its settle- 
ment, on the last occasion adopting the prini iple of invalidity 
as a common basis for insurance against accidents, illness or 
old age. The Riksdag, however, delayed coming to a decision, 
and contented itself by earmarking money for an insurance 
fund. At last the Riksdag of 1901 accepted a bill for insurance 
against accidents which also extended to agricultural labourers, 
in connexion with the establishment of a state institution for 
insurance. The bill for protection against accidents, as well as 
for the limitation of working hours for women and children, was 
passed, together with one for the appointment of special factory 
inspectors. When in 1897 King Oscar celebrated his jubilee 
of twenty-five years as king, tlie exhibition which had been 
organized in Stockholm offered a convincing proof of the 
progress the country had made in every direction. 

Authorities. — Historiska handlingav rorande Skandinaviens his- 
toria (Stockholm, 1810-1897, &c.); Svenska Riksdagsakter ^ 

(ibid., 1887); Sveriges historia (ibid., 1883-1887); P. Back.strbm, 
Si'cnska flottans historia (ibid., 1884); R. N. Bain, Scayidinavia, 
(Cambridge, 1905); Bidrag til den store nordiske krigs 
historie (Copenhagen, 1900) ; F. F. Carlson, Sveriges historic under 
konungarne af Pfahiska Huset (Stockholm, 1883-1883); A. Fryxell, 
Berdttelser ur svenska historien (ibid., 1831, &c.); C. G. Grandinson, 
Studier i hanseatisk svensk historia (ibid., 1884); C. G. Malm- 
Strom, Sveriges poHtiska historia (ibid., 1893-1901) ; A. Nystrom, 
Striderna i ostra Europa mellan Ryssland, Polen och Sverige 
(ibid., 1903); E. Seraphim, Geschichte Liv- Est- und Kurlamis 
bis zur Einverleihung in das russische Reich (Keval, 1895) ; 
C. Silfvcr.stolpc, Ilisloriskt hihliothek (Stockholm, 1875); R. Teng- 
berg, Sverige under partihvalvet (ibid., 1879;) K. G. Westman, 
Svenska Radets historia (Up.sala, 1904) ; Bidrag till Sveriges 
medeltids historia (Llp.sala, 1902) ; A. Szelagowski, The Fight 
for the Baltic (I’ol.; Warsaw, 1904); K. SetterwaB, Forteckning dfver 
Alta Sveiiia (Stockholm, 1889); J. Mankell, (^fversigt af svenska 
krigens historia (ibid., 1890); A. Strindberg, Lcs Relations de la 
France avec la Suhle (Paris, 1891); Pontiis E. Fahlbeck, La Constitu- 
tion stUdvise et le pavlementarisnie moderne (19^)5) ; K. Flandin, Institu- 
tions politiques de V Europe content por nine (1909), tome iv. Sec also 
the bibliographies attached to the articles Denmark ; History, 
Norway: History] Finland 3 History, as well as the special biblio- 
graphies attached the various biographies of Swedish sovereigns 
and statesmtm, 

Swedish Litekatuke 

Swedish literature, as distinguished from compositions in the 
common norraena tunga of old Scandinavia, cannot be said to 
exist earlier than the T3th century. Nor until the period of the 
Reformation was its development in any degree rapid or copious. 
The oldest form in whii h Swedish exists as a written language 
! (sec Scandinavian Language) is the series of manuscripts 
i known as Lands kapslagarnc, or “ The Common Laws.” These 
j are supposed to be the relics of a still earlier age, and it is hardly 
believed that we even possess the first that was put down in 
writing. The most important and the most ancient of these codes 
is the “ Elder West Gota Law,” reduced to its present form by 
the law-man Eskil about 1230. Another of great interest is 
I Magnus Eriksson’s ‘‘ General Common I^w,” which was written 
in 1347. These ancient codes have been collected and edited by 
the learned jurist, K. J. Schlyt^r (1795-1888) as Corpus juris 
Sveo-Gotorum antiqui (4 vols., 1827-1869). The chief ornament 
of medieval Swedish literature is Urn styrilse kununga ok 
hofdviga (“ On the Conduct of Kings and Princes ”), first printed 
by command of Gustavus II. Adolphus, in 1634. The writer 
is not known ; it has been conjccturally dated 132$. It is a hand- 
book of moral and political teaching, expressed in terse and vigor- 
ous language. St Bridget, or Birgitta (1303-1373), an historical 
figure of extraordinary interest, has left her name attached to 
several important religious works, in particular to a collection of 
Uppmbarelser (^‘ Revelations ”), in which her visions and ecstatic 
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incdiutions are recorded, and a version, the first into Swedish, 
of the five books of Moses. This latter was undertaken, at her 
desire, by her father-confessor Mattias (d. 1350), a priest at Lin- 
koping. The translation of the Bible was continued a century 
later by a monk named Johannes Budde (d. 1484). 

In verse the earliest Swedish productions were probably the 
folk-song.^ The age of these, however, has been commonly 
exaggerated. It is doubtful whether any still exist which are 
as old, in their present form, as the 13th century. The bulk are 
now attributed to the 15th, and many arc doubtless much later 
still. The last, such as ‘‘ Axel och Valborg,” “ Liten Karin,'' 
“ Kiimpen Grimborg,^' and “ Habor och Signild,” deal with the 
adventures of romantic medieval romance. Almost the only 
positive clue wc hold to the date of these poems is the fact that 
one of the most characteristic of them, “ Engelbrekt," was 
written by Thomas, bishop of Strengniis, who died in 1443. 
Thomas, who left other poetical pieces, is usually called the 
first Swedish poet. There are three rhyming chronicles in 
medieval Swedish, all anonymous. The earliest, Erikskronikan^^ 
is attributed to 1320; the romance of Karl Magnus, Nya Karls- 
kronikan, describing the period between 1387 and 1452, which is 
sometimes added to the earlier work, dates from the middle of 
the 15th century; and the third, Sturekronilcorna, was probably 
written about 1500. The collection of rhymed romances which 
bears the name of Queen Euphemia^s Songs must have been 
^\rilten before the death of the Norwegian queen in 1312. They 
an* versions of three medieval stories taken from French and 
German sources, and dealt with the Chevalier au lion, of Chrestien 
de Troyes, with Duke Frederick of Normandy, and with Flores 
and Blancheflor. They possess very slight poetic merit in their 
Swedish form. A little later the romance of King Alexander'^ 
was translated by, or at the command of. Bo Jonsson Grip; this 
is more meritorious. Bishop Thomas, who died in 1443, wrote 
many political songs; and a number of narrative poems date 
from tlie close of the century. A brilliant and pathetic relic 
of the close of the medieval period exists in the Love Letters 
addressed in 1498 by Ingrid Persdotter, a nun of Vadstena, to 
the young knight Axel Nilsson. The first book printed in the 
Swedish language appeared in 1495. 

The 16th century added but little to Sw^edish literature, and 
that little is mostly connected with the newly-founded university 
of Upsala. The Renaissance scarcely made itself felt in Scandi- 
navia, and even the Reformation failed to waken the genius of the 
country. Psalms and didactic spiritual poems WTre the main 
products of Swedish letters in the 16th century, Tw'o writers, 
the brothers Petri, sons of a smith at Orebro, take an easy 
prominence in so barren a period. Olaus Petri (1493-1552) and 
The Petri P^tri ( 1499 - 1573 ) were Carmelite monks 

^ ’ who adopted the Lutheran doctrine wdiile studying 
at Wittenberg, and came back to Sw'cden in 1518 as the apostles 
of the new faith. Olaus, who is one of the noblest figures in 
Swedish annals, was of the executive rather than the meditative 
class. He became chancellor to Gustavus Vasa, but his reform- 
ing zeal soon brought him into disgrace, and in 1540 he was 
condemned to death. Two years later be was pardoned, and 
allowed to resume his preaching in Stockholm. lie found time, 
however, to write a Swedish Chronicle^ which is the earliest prose 
history of Sweden, a mystery-play, Tohiae comediUy which is the 
first Swedish drama, and three psalm-books, the best known 
being published in 1530 under the title of Ndgre gudhelige 
vipor Certain Divine Songs”). Ilis Chronicle was based on 
a number of sources, in the treatment of which he showed a 
discrimination which makes the work still useful. Laurentius 
Petri, who was a man of calmer temperament, was archbishop of 
all Sweden, and edited or superintended the translation of the 

^ Skanska folkvisor, edited by E. (L Geijer and A. A. Afzelius 
(3 yols., Stockholm, 1879). 

“ See Ccderschiold, Om Ertkskrdntkan (1899). 

^^jtions of these chronicles and romances have been issued by 
^ -jj ^venska Fornskrift .Sailskapet (Stockholm) : Ivan Lejon- 
rtadaren (cd. Stephens), Hertig Fredrik af Normandie (ed. Ahlstrand), 
r lores och Blancheflor (ed. G. E. Klemmiiig), Alexander (ed. Klem- 
iJiing), Carl Magnus (ed. Klemming, in Prosadikter frdn medeltiden). 
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Bible published at Upsala in 1540. He also wrote many psalms, 
Laurentius Andreae, 1552, had previously prepared a translation 
of the New Testament, which appeared in 1526. He was a 
polemical writer of prominence on the side of the Reformers, 
Finally, Petrus Niger (Pedcr Svart), bishop of Vesteras (d. 1562), 
wrote a chronicle of the life of Gustavus I. up to 1533, in excel- 
lent prose. The same writer left unpublished a history of the 
bishops of Vesteras, his predecessors. The latter half of the 
16th century is a blank in Swedish literature. 

With the accession of Charles IX., and the consequent develop- 
ment of Swedish greatness, literature began to assert itself in 
more vigorous forms. The long life of the royal 
librarian, Johannes Bure or Buraeus (1568-1652), 
formed a link between the age of the Petri and that of Stjern- 
hjelm. Buraeus studied all the sciences then known to mankind, 
and confounded them all in a sort of Rabbinical cultus of his 
own invention, a universal philosophy in a multitude of unread- 
able volumes.** But he was a patient antiquary, and advanced 
the knowledge of ancient Scandinavian mytholog>^ and language 
very considerably. He awakened curiosity and roused a public 
sympathy with letters; nor was it without significance that two 
of the greatest Swedes of the century, Gustavus Adolphus and 
the poet Sljernhjelm, were his pupils. The reign of Charles IX. 
saw the rise of secular drama in Sweden. The first comedy was 
the Tishc of Magnus Olai Asteropherus (d. 1647), ^ coarse but 
witty piece on the story of Pyramus and Thisbe, acted by the 
schoolboys of the college of Arboga in 1610. 'This play is the 
Ralph Roister Doister of Sw edish literature. A greater dramatist 
was Johannes Messenius (1579-1636), who was the son of a 
miller near Vadstena and had been carefully educated abroad by 
the Jesuits. Being discovered plotting against the government 
during the absence of Gustavus in Russia, he was condemned to 
imprisonment for life — that is, for twenty years. Before this 
disaster he had been professor of jurisprudence in Upsala, where 
his first historical comedy Disa was performed in 1611 and the 
tragedy of Signill in 1612. The design of Messenius Wiis to write 
the history of his country in fifty plays; he completed and pro- 
duced six. These dramas are not particularly well arranged, 
but they form a little body of theatrical literature of singular 
interest and value. Messenius was a genuine poet; the lyrics 
he introduces have something of the charm of the old ballads. 
He WTote abundantly in prison ; his magnum opus was a history of 
Sweden in Latin, but he has also left, in Swedish, tw^o important 
rhyme-cl won ides. Messenius was imitated by a little crowed 
of playwrights. Nikolaus Holgeri Catonius (d. 1655) ^^rotc a fine 
tragedy on the 'J’rojan War, Troijenborgh, in which he excelled 
Messenius as a dramatist. Andreas Prylz, who died in 1655 as 
bishop of Linkoping, produced several religious chronide plays 
from Swedish history. Jacobus Ronddetius (d. 1662) wrote a 
curious “ Christian tragi-comedy ” of Judas redivivusy which 
contains some amusing scenes from daily Swedish life. Another 
good play was an anonymous Holoferncs and Judith (edited at 
Upsala, 1895, by 0 . Sylwan). These plays were all acted by 
schoolboys and university youths, and when they went out of 
fashion among these classes the drama in Sweden almost entirely 
ceased to exist. Two historians of the reign of Charles IX., Erik 
Goransson Tegel (d. 1636) and Aegidius Girs (d. 1639), deserve 
mention. The chancellor Magnus Gabriel dc la Gardic (1622- 
1686) did much to promote the study of Swxdish antiquities. 
He founded the College of Anticiuitics at Upsala in 1667, and 
bought back the Gothic Codex argenteus, which he presented to 
the university library. 

The reign of Gustavus Adolphus was adorned by one great 
writer, the most considerable in all the early history' of Sweden. 
The title of the Father of Swedish poetry '' has ^ 
been universally awarded to Goran Idlja, better ^ 
known by his adopted name of Georg Stjernhjelrn {q.vr, 1598- 
1672). Stjernhjelrn was a man of almost universal attain- 
ment, but it is mainly in verse that he has left his stamp upon 

^ Selections from his writings were edited by G. E. Klemming, 
(Upsala, 1883-1885). 

® Edited for a learned society (Upsala, i886, &c.) by H. Schiick* 
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the literature of his countr>\ He found the language rough 
and halting, and he moulded it into perfect smoothness and 
elasticitv. llis master, Buraeus, had written a few Swedish 
hexameters by way of experiment. Stjernhjelrn took the form 
aiul made it national. 

The claim of Stjernhjelrn to be the first Swedish poet may 
be contested by a younger man, hut a slightly earlier writer, 
Gustaf Rosenhane (1610-1^84), who was a reformer 
Rosenhane. quite other lint's.. If Stjernhjelrn studied 

Opitz, Rosenhane took the French poets of the Renaissance 
for his models, and in 1650 wrote a cycle of one hundred 
sonnets, the earliest in the language; these were published under 
the title Venerid in 1680. Rv)senliane printed in 165S a “ C\>m- 
plaint of the Swedish Language ' in thirteen hundred rattling , 
rhyming lines, and in 1682 a collection of eighty songs. He | 
was a mctri'ot of the arti^ic order, skilful, learned and iinirn- j 
passioned. His zeal for the improvement of the literature | 
of his country was beyond question. .Most of the young ptnds, 
however, followed Stjernhjelrn rather than Rosenhane. As 
personal friends and pupils of the former, the brothers Colum- 
bus deserve special attention. They were sons of a musician 
and poet, Jonas Columbus (1586-1663). Kiu h wrote copiously 
in verse, hut Johan (1640-16S4), who wa^ professor of poetr\' 
at Upsala, almost entirely in Latin, while Samuel (1642-1670), 
(specially in his Odne sveficcie, showed himself an apt and 
fervid imitator of the Swedish luxaineter.'. of Stjernhjolm, to 
whom he was at one time secretary, and whose Hercules he 
dramatized. Ilis works were included by P. llanselli in vol. ii. 
of Satnlude vilierhets arbeU n, 8:c. 

Of a rhyming family of Hjarne, it is enough to mention one 
member. Urban Iljarnc (1641 1724), who introduced the ikwv 
form of classical tragedy from Franco, in a species of transition 
from the mas(jiK‘s of Stjernhjelrn to the later regular rhymed 
dramas. Ilis best play w'as a Rosimuuda. Lars J(diansson 
(1642-1674), who called himself “ Luc.id«jr the Unfortunate,” 

I as been the subject of a whole tissue of romance, most (d which 

fabulous. It is true, however, that he W'as stabbed, like 
.Marlow'c, in a midnight bniwl at a tavern. His poems w'cre 
posthumously collected as FUncers of II el icon. Plucked and 
Distributed on various occasions by Lucidor the Unfortunate. 
Stripped of the myth which had attracted so much attention 


I Runius (1679-1713), called the “ Prince of Poets,” published a 
' collection entitled Dudaim, in whic h there is nothing to praise, 
imd w'ith him the generation of the 17th century close's. Talent 
I had been showm by certain individuals, but no lu.dthy school 
' of Swedish poetry had been founded, and the late st imitators 
I of Stjernhjelm had lost ever>’ vestige of taste and independence, 
i In prose the 17th centur\' produced but little of importance 
: in Sw'cdeii. Gustavus Adolphus (15(94-1632) the most 
polished writer of its earlier half, and his speeches 
take an important ])lace in the development ol thr “ 
language. 'I'he most original mind of the next age was Olof 
Rudl^cck (1630-1702), the famous author of Atland eller 
Manhem. He spent nearly all his life in Upsala, building 
anatomical laboratories, conducting musical concerts, laying 
out botanical gardens, arranging medical lectuie rooms — 
in a word, expending ceaseless eiurgy on the practical 
improvt'inent of the university. He was a genius in all the 
known branches of learning; at tw'cnty-three his physiological 
dis(U>veries had made him famous throughout 1m 1 rope. His 
.///(7/n/(or Atlantika) appeared in four folio volumes, in Latin and 
Swedish, in 1675-1698; it was an attempt to summon all the 
authority of the past, all the sages of Greece and the bards of 
Iceland, to prove the inherent and indisputable greatness of the 
Swedish nation, in wdiich the fabulous Atlantis had been at last 
discovered. It was the literary^ expression of the majesty of 
Charles XI. . and of his autocratical dreams for the destiny of 
i Sw'eden. From another point of view it is a monstrous hoard 
• or cairn of roiigh-hcwn antiquarian learning, now' olten prai.sed, 

! Sometimes (jiioted from, and never read. Olof Ven lius (1618- 
i 1682) had led the way for Rudbeck, by his translations of 
Icelandic sagas, a work which w’as carried on with greater 
intelligence by Johan Peringskjdld (1654-1720), the editor 
of the Heimskrinf^la (1697), and J. Hadorph (1630 -1693). 'I'lie 
French philosopher Descartes, w’ho died at Christina’s ('ourt 
at Stockholm in 1650, found his chief, though })ost humous, 

I disciple in Andreas Rydelius (1671-1738), Idslujp of laind, who 
I was the master of Dalin, and thus connects us with the mxl 
I epoch. His chi(*f w’ork. Nbdi^a fbrnuftsbfniny^ar ... (5 vols.) 

I appeared in 1718. Charles XIL, under whose spec'ial patronage 
I Rydelius wrote, was himself a metaphysician and physiologist 
; of merit. 


to his name, Lucidor pn»ves to be an occasional rhvmester of 
a very' low order. Haquin Spegel (1645-1714), the famous arch- 
bishop of I'p.^ala, wTotc a long didactic epic in alexandrines, 
Cod's Labour and Rest, with an introductory’ odt! to the Deitv 
in rhymed hexameters. He was also a good writer of hymns. 
Another ecclesiastic, the hi hop of Skara, Jesper Svedberg 
(1653-1735), wrote sacred ver^CN, but is belter rcniembercd as 
the father of Swedenborg. Peter Lagerlbf ( 1648-1699) cultivated 
a pastoral vein in his ingenious lyrics Klisandra and Lycillis; 
he was prof(\ssor of poetry’, that is to say, of the art of w'riting 
Latin verges, at Lpsalii. Olof Wexic.nius (16:56-1690?) pub- 
lished his Sinne-Afvelj a collection (T graceful miscellaneous 
pieces, in 1684, in an edition of only 100 copi(?s. Its existence 
was prcricntly forgotten, and the name of W'exionius had dropped 
out of the history’ (*f literature, W’lun Hanselli recoven d a cojiy 
and reprinted its contents in 1863. 

We have hitherto considered only tb.e followers (d Stjernhjelm; 
w’c have now' to speak of an important w’riter who followed in 
Dahhthraa footsteps of Rosenhane. Gunno Eurelius, 

‘ afterw'ards ennol)led with the name (if Dahlsljerna 
(q.v.) 1661-1709), early show((l an interest in the poetrv 
of Italy. In 1690 he translated (iuarini’s Pastor Fido, and 
in or just after 1697 published, in a folio volume witlujut 
a date, his Kun^a-Skald, the first original poem in ottava rinia 
produced in Swedish. This is a bombastie and vainglorious 
epic in honour of Charles XL, wluim Eurelius adored; it 
not, however, witliout great merits, ri* hne: s of language, 
flowing metre, and the breadth of a genuine poetic entlmsiasm. 1 
He published a little collection of lamentable .s(mnets wlien liis 
great master died. Johan Paulinus Liljen.stedt (1655-1732), 
a Finn, was a graceful imitator (.f Ronsard and Giiarini. Jr,iuiri 


I A much more brilliant period follow'od the death of Charles 
XI [. The influence of France and England took the place of 
that of Germany and Italy. The taste of l^ouis Xl\k, tempered 
by the study of Addison and Pope, gave its tone to the 
I aaidemical court of (Juet'ii Louise Ulrica, who founded in 
I 1758 the academy of literature, wdu('h developed later into the 
: academy of literature, history and antiquities. 

I Sw’edeii became coini)l(*tely a slave to the periw'igs of literature, 
I to the unities and graces of classical France. Nt'verthelcss 
this W'as a peri(.»d of great intellectual stimulus and activity, and 
I Swedish literature took a solid shape for the first time. This 
I Augustan period in Sw'eden closed somew'hat abruptly about 
1765. Tw'o writers in verse connect it w'ith the .school of the 
preceding century’. Jacob Frese (1692 ?-i 728 ?), a Finn, 
i w'hose poems were published in 1726, was an elegiacal writer 
I of much grace, who foreshadow'cd tin? idyllic manner of Crciitz. 
i Atterlrom pronounces Frese the best .Swedish poet betwec'n 
.Stjernhjelm and Dalin. Samuel von Triewald (^688-1743) 
played a very imperfect Dryden to Dalin’s Pope. lie. was the 
first Swedish satirist, and introduced Boileau to his count rv- 
men. His Satire ufwn our Stupid Poets may still I e read with 
entertainment.^ Both in verse? and pr)se Ohd Voii Dalin 
(q.v.; 1708-1763) takes a higher phu'e than any 
writer since Stjernhjelm. He was inspired l)y the 
.study of his great English contemporaries. His Swedish 
Arf^us (1733-1734) W'as modelled on Addison’s Spectator, hi.s 
Thoughts about Critics (1736) on Pope’s Essay on Criticism 
j hi.s Tale of a Horse on Swift’s Tale of a 'Tub, Dalin’s style, 

1 ' The works of the chief writers betw'ceii SljernlijcJni ;uid l)alin 

I w< ro Cflitefl by V. Ibinselli (Upsala, 1^56, t'ce.) as Samlade vitterhets- 
arltcten-af svenska forfafture. 
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whether in prost? or verse, was of a finished elegance. As a 
prose writer Dal in is chiefly memorable for his History oj the 
Swedish Kingdom (4 vols., 1746-1762). His great epic, Swedish 
I'recdom (1742), was written in alexandrines of far greater 
smoothness and vigour than had previously been attempted. 
When in 1737 the new Royal Swedish Theatre was opened, 
Dalin led the way to a new school of dramatists with his Bryn- 
hilda, a re/^ular tragedy in the style of Cr^billon pere. In his 
comedy of The Envious Man he introduced the manner of 
Holiere, or more properly that of Holberg. Ilis songs, his satires, 
his occasional pieces, without displaying any real originality, 
show Dal in’s tact and skill as a workman with the pen. He 
stole from England and France, but with the plagiarism of a 
man of genius; and his multifarious labours raised SwTden to a 
level with the other literary countries of Europe. They formed 
a basis upon which more national and more scrupulous writers 
could build their various structures. A foreign critic, especially 
an English one, will never be able to give Dalin so much credit 
as the Swedes do; but he was certainly an unsurpassable master 
of pastiche. His works were colleded in 6 vols., 1767. 

The only poet of importance who contested the laurels of 
Dalin was a woman. Hedvig Charlotta Nordenflycht (1718- 
1763) w'as the centre of a so('iety which took the 
name of Tanhehyggare Orden and ventured to rival 
that which Queen Louise Ulrica created and Dalin 
adorned. Both groups were classical in taste, both worshipped 
the new lights in England and Fnince. Fru Nordenflycht 
wrote with facility and grace; her collection of lyrics, The 
SorroiviHg Turtledove (1743), in spite of its affectation, 
enjoyed and merited a great suecess; it was the expression of a 
deep and genuine sorrow — the death of her husband after a 
very brief and happy married life. It was in 1744 that she 
settled in Stockholm and opened her famous literary salon. 
She was called “ The Swxdish Sappho,” and scandal has been 
needlessly busy in giving point to the allusion. It was to Fru 
Nordenflycht ’s credit that she discovered and encouraged the 
talent of two very distinguished poets younger than herself, 
Creutz and Gyllenborg, wdio published volumes of poetry in 
Creutz collaboration. Count Gustaf l^hilip Creutz {(].v.\ 
reu z. 1731-1785) w\as a Finlander who achi(*ved an ex- 
traordinary success with his idyllic poems, and in particular 
with th(^ beautiful pastoral of Atis och Camilla, long the most 
popular of all Swedish poems. His friend Count Gustaf Fredrik 
Gyllenborg (1731-1808) was a less accomplished 
ayiienborjr. delicate and touching, more rhetorical 

and artificial. His epic Tdget bjver Ball (‘^The E'xpedition 
across the Belt ”) (1785) is an imitation, in twelve books, of 
Voltaire’s Henriade, and deals with the prowess of Charles X. 
He wrote fables, allegories, .satires, and a successful comedy of 
manners, The S 7 vedish Fop. He outlived his chief contemporaries 
so long that the new generation addressed him as “ Father 
Gyllenborg.” Anders Odcl(r7T8-i773) wrote in 1739 the famous 
“ Song of Malcolm Sinclair,” the Sinclair svisa. The writers of 
verse in this period were also exceedingly numerous. 

In prose, as was to be expected, the first half of the i8th 
century was rich in Sweden as elsewhere. The first Swedish 
novelist w^as Jakob Henrik Mork (1714-1763). His 
romances have some likeness to those of Richard- 
son; they are moral, long-winded, and slow' in 
evolution, but written in an exquisite style, and with much 
knowledge of human nature. Adalrik och Gbthilda, which 
went on appearing from 1741 to 1745, is the best known; 
it W'as followed, between 1748 and 1758, by Theda. Jakob 
Wallenberg (1746-T778) described a voyage he took to the 
East Indies and China under the very odd title of Min son 
pa galejan (^^My Son at the Galleys "), a w'ork full of humour 
and originality. 

Johan Ihrc (1707-17^0), a profe.ssor at Upsala, edited the 
Codex argenieus of Ulfilas, and produced the valuable Svensht 
Dialed Lexicon (1766), based on an earlier learned work, the 
Dialectologia of Archbishop Erik Benzelius (d. 1743). lie 
settled for some time at Oxford. Ihre’s masterpiece is the 
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Glossarium sueogothicum (1769), an historical dictionary with 
many valuable examples from the ancient monuments of the 
language. In doing this he was assisted by the labours of 
two other grammarians, Sven Hof (d. 1786) and Abraham 
Sahlstedt (d. i 77 ^)* The chief historians were Sven Lagerbring 
(1707-1787), author of a still valuable history of Sweden down 
to 1457 {Svea Hikes historia, 4 vols., 1/69-1783); Olof Celsius 
(1716-1794), bishop of Lund, who wrote historks of Gustavus I. 
(1746-1753) and of Eric X 4 V\ (1774); and Karl Gustaf Te.ssin 
(1695-1770), who wrote on politics and on aesthetics. Tessin’s 
Old Man's Letters to a young were addressed to his pupil, 

afterwards Gustavus III. Count Anders Johan von Hopken 
(1712-1789), the friend of Louise Ulrica, was a master of 
rhetorical compliment in addresses and funeral orations. 

In spite of all the encouragement of the eourt, drama did 
not flourish in Sweden. Among the tragic writers of the age 
we may mention Dalin, Gyllenborg, and Erik Wrangel (t686- 
1765). In comedy Rcinhold Gustaf Modee (d. 1752) WTotc 
three good plays in rivalry of Holberg. 

In science Linnaeus, or Karl von Linnc (1707-1778), wa.s 
the name of greatest genius in the whole century; but he wrote 
almost entirely in Latin. The two great Swedish chemists, 
Torbern Olof Bergman (1735-1784) and Karl Vilhelm Scheele 
(1742-1786), flourished at this time. In pathology a great 
name was left by Nils Rosen von Rosenstein (1706-1773), 
in navigation by Admiral Fredrik Henrik af Chapman (d. 
1808), in philology by Karl Aurivillius (d. 1786). But these 
and other distinguished savants whose names might be enume- 
rated scarcely belong to the history of Swedish literature. 
The same may be said about that marvellous and many-sided 
genius, Emanuel Sw'edenborg (1688-1772), w’ho, though the 
son of a Swedish poet, preferred to prophesy to the w^orld in 
Latin. 

What is called the Gustavian period is supposed to com- 
mence with the reign of Gustavus III. in 1771 and to close 
with the abdication of Gustavus TV. in 1809. This 
period of less than forty years w'as particularly Oustavlaa 
rich in literary talent, and the taste of the people Period. 
in literary matters widemed to a remarkable extent. Jour- 
nalism began to develop; the wSw'edish Academy was founded; 
the drama first learned to flourish in Stockholm; and literature 
began to take a characteristically national shape. This fruitful 
period naturally divides itself into two divisions, equivalent 
to the reigns of the tw'o kings. The royal personages of Sweden 
have commonly been protectors of literature ; they have strangely 
often been able men of letters themselves. Gustavus III. 
(1746-1 7(92), the founder of the Sw'edish Academy and of the 
Swedish theatre, W’as himself a playw'right of no mean ability. 
One of his prose dramas, Siri Brahe och Johan Gydlenstjerna, 
held the stage for many years. But his best w'ork w'as his 
national drama of Gustaf Vasa (1783), wTitten by the king in 
prose, and aftcrw'ards versified by Kcllgrcn. In 1773 
king opened the national theatre in Stockholm, and on that 
occasion an opera of Thetis och Pelee w'as performed, written by 
himself. In 1786 Gustavus created the vSwedish Academy, on 
the lines of the E'rench Academy, but with eighteen members 
instead of forty. The first list of immortals, which included 
the survivors of a previous age and such young celebrities 
as Kellgren and Leopold, embraced all that was most bril- 
liant in the best society of Stockholm; the king himself pre- 
sided, and won the first prize for an oration. The works of 
Gu.stavus III. in six volumes were printed at Stockholm in 
1802-1806. 

The principal writers of the reign of Gustavus III. bear the 
name of the academical school. But Karl Mikael Bellman 
{q.v. ; 1740-1795), the most original and one of the 
most able of all Swedish writers, an improvisatore * 
of the first order, had nothing academical in his composition. 
The riot of his dithyrambic hymns sounded a strange note of 
nature amid the conventional music of the Gustavians. Of 
the academical poets Johan Gabriel Oxenstjema (1750-1818), 
the nephew' of Gyllenborg, was a descriptive idyllist of grace. 
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He translated Paradise Lost. A writer of far more power and 
versatility was Johan Henrik Kellgren i 75 i-i 795 )> 

leader of taste in his time. He was the first writer 
Kellgrtn. century in ^Sweden, and the 

second undoubtedly was Karl Guslaf af Leopold ^ {1756-1829), 
‘‘ the blind seer 'I'ircsias- Leopold,’’ who lived on to 
Leopold. represent the old school in the midst of romantic 
times. Leopold attracted the notice of Gustavus III. by a 
volume of Erotic Odes (1785). The king gave him a pension 
and rooms in the palace, admitting him on intimate terms. 
He was not equal to Kellgren in general poetical ability, but he 
is great in didactic and s;itiric writing. He wrote a satire, the 
Enehomiady against a certain luckless IVr Enebom, and a 
classic tragedy of Virfi^inia. Gudmund Goran Adlerbeth (1751- 
1818) made translations from the classics and from the Norse, 
and was the author of a successful tragic opera, Cora och Alonzo 
(1782). Anna Maria Lenngren (1754-1817) was a very popular 
sentimental writer of graceful domestic verse, chiefly between 
1792 and 1708. She was less ErciK'h and more national than 
most of her contemporaries: she is a Swedish Mrs Hemans. 
Much of her work appeared anonymousl\-, and was generally 
attributed to her contemporaries Kellgren and Leopold. 

Two w'riters of the acad.*mic period, besides Bellman, and a 
generation later than he, kept apart, and served to lead up to 
Idner romantic revival. Bengt Lidner (1759-1793), 

a melancholy and professedly clcgiacal writer, had 
analogies with Novalis. He interrupted his studies at the 
university by a voyage to the East Indies, and only returned to 
Stockholm after many adventures. In spite of the patronage 
of Gustavus III. he continued to lead a disordered, wandering 
life, and died in poverty. A short narrative poem. The Death 
of the Countess Spastara (1783), has retained its popularity. 
Lidner was a genuine poet, and his lack of durable success must 
be set down to faults of character, not to lack of inspiration. 
His poems appeared in 1788. Thomas Thorild (1759-1808) 
was a much stronger nature, and led the revolt against prevailing 
Thorild vigour. But he is an irregular 

* and inartistic versifier, and it is mainly as a prose 
writer, and especially as a very original and courageous critic, 
that he is now mainly remembered. He settled in Germany 
and died as a professor in Greifswald. Karl August Ehrensviird 
(1745-1800) may be mentioned liere as a critic whose aims 
somewhat resembled tho.se of Thorild. 'fhe creation of the 
Academy led to a great production of aesthetic and philosophical 
writing. Among critics of taste may be mentioned Nils Rosen 
von Rosenstcin (1752-1824); the rhetorical bishop of Linkdping, 
Magnus Lehnberg (1758-1808); and Count Georg Adlersparre 
(1760-1809). Rosen von Roseiistein embraced the principle^ 
of the encyclopaedists while he was attached to the Swedish 
embassy in Paris. On his return to Sweden he became tutor 
to the crown prince, and held in succession a number of im- 
portant offices. As the first seeretar\’ of the .Swedish Academy 
lie exercised great influence over Swedish literature and thought. 
His prose writings, which include prefaces to the works of 
Kellgren and Lidner, and an eloquent argument against 
Rousseau’s theory of the injurious influence of art and letters, 
rank with the best of the pt?riod. Kellgren and Leopold w'ere 
both of them important prose writers. 

The excellent lyrical poet Frans Mikael EYanzen (q.v.; 1772- 
1847) and a belated academician Johan David Valerius (1776- 
1852) fill up the space between the Gustavian period and the 
domination of romantic ideas from Germany. It 
w'as I^renzo Hammarskdld (1785-1827) who in 
1803 introduced the view's of Tieck and Schelling 
by founding the society in Upsala called “ Vitterhetens Vanner,” 
and by numerous critical essays. His chief w'ork was Svenska 
vitterheten &c.), a history' of Swedish literature. Hammar- 
skold’s society was succeeded in 1807 by the famous “Aurora 
hirbundet,” founded by tw'o youths of genius, Per 
* Daniel Amadeus Atterbom (1790- 1 855) and Vilhelm 
Fredrik Palmblad (1788-1852). These young men had at 
^ His works were edited by C. R. Xyblorn (2 vols., 1873). 


first to endure bitter opposition and ridicule from the academic 
writers then in powder, but they supported this wdth chi‘erfulne.ss, 
and answered back in their magazines Poly fern and Fosforos 
(1810-1813). riiey W'ere named “ E'osforisterna ” ('^Pho.s- 

phori.sts ”) from the latter. Another principal member of the 
school w'as Karl I'rederik Dahlgren {q.v. ; 1791 1844), a 

humorist w'ho owed much to the example of Bellman. Fru Julia 
Nyberg (1785-1854), under the title of thiphro.sync, w'as their 
tenth Muse, and wrote agreeable lyrics. Among the Phos- 
phorists Atterbom was the man of most genius. On the side 
of the Academy they w'erc vigorously attacked by JYr Adam 
Wallmark (i 777-1858), to whom they replied in a satire wffiich 
W'as the joint w'ork of several of the romanticists, MarkalVs 
Sleepless Sights. One of the innovators, Atterbom, eventually 
forced the doors of the Academy itself. 

In 1811 certain young men in Stockholm founded a society 
for the elevation of society by means of the study of Scandi- 
navian antiquity. This w'as the Gothic Society, which 
began to issue tlie magazine called Idiina as its 
organ. Of its patriotic editors the most prominent 
was Erik Gustaf Geijer {q.v.; 1783-1847), but he was presently 
joined by a young man slightly older than himself, ^ .. 
Esaias Tegner {q.v . ; 1782-1846), afterw^ards bishop of ^ 
\'exi(L the greatest of Swedish writers. Even more enthusi- 
astic than either in pushing to its la.st extreme the 
worship of ancient myths and manners was Per 
Henrik Ling (1776-1839), now' better remembered as the 
fatlier of g\'mnastic science than as a poet. The Gothic 
Society eventually included certain younger men than 
these -Arvid August Afzclius (1785-1871), the first editor of 
the Sw'cdish folk-songs; Gustaf Vilhelm Gumaeliiis (1789- 
1877), who has been somewhat pretentiously styled “ The 
Sweeiish Walter Scott,” author of the historical novel of Tord 
Bonde: Baron BcTiihard von Beskow' {q.v.; I7t/j-i868), lyrist 
and dramatist; and Karl August Nicander (1799-1839), a lyric 
poet who approached the Phospliorists in manner. The two 
great lights of the (Eothic school are Geijer, mainly in prose, and 
TegncT, in his splendid and copious verse. Johan Olof Wallin 
(1779-1839) may be mentioned in the same category, 
although he is really distinct from all the schools. 
lie was archbishop of Upsala, and in 1819 he published the 
national liymn-book of Sweden; of the hymns in this collection, 
126 are written by Wallin himself. 

From 1810 to 1840 w'as the blossoming-time in Swedish poetry, 
and there were several w'riters of distinguished merit who could 
not be included in either of the groups enumerated 
above. Second only to Tegn6r in genius, the brief 
life and mysterious death of Erik Johan Stagnelius (1793- 
1823) have given a romantic interest to all that is con- 
nected with his name. His first publication w'as the epic of 
Vladimir the Great (1817); to this succeeded the romantic poem 
Blanda. His singular dramas, The Bacchantes (1822), Sigurd 
Ringy which was posthumous, and The Martyrs (1821), are 
esteemed by many critics to be his most original productions. 
His mystical lyrics, entitled Liljor i .SV?r6>«(^Mjlics in Sharon 
1820), and liis sonnets, w'hich are the best in Sw'edish, may be 
recommended as among the most delicate products of the 
Scandinavian mind. Stagnelius has been compared, and not 
improperly, to Shelley.- Erik Sjbberg, who called himself 

Vital is ” (1794-1828), was another gifted poet 
whose career w'as short and wretched. A volume 
of his poems appeared in 1820; they are few in number and 
all brief. Ilis w'ork divides itself into tw'o classes — the one 
profoundly melancholy, the other witty or boisterous. Two 
humorous poets of the same period who deserve mention are 
Johan Anders \\ adman (1777-1837), an improvisatorc of the 
same class as Bellman, and Christian Erik E'ahlcrantz {q.v.x 
1790-1866). 

Among the poets who have been mentioned above, the 

** Ilis colloctc<l w'orks were edited by C. Eichhorn (2 vols., 
Stockholm, 1867-1 808). Several of Stagnelius* poems were trans- 
lated into English by Edmund Gosse (1886). 
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majority distinguished themselves also in prose. But the 
period was not one in which Swedish prose shone with any 
special lustre. The first prosaist of the time was, without 
Atm vtst' novelist, Karl Jonas Ludvig Almqvist, 

”*’'"** {q,v. 1793-1866), around whose extraordinary 

personal character and career a mythical romance has already 
collected (sec Almqvist). He was encyclopaedic in his range, 
although his stories preserve most charm; on w’hatever subject 
he wrote his style was always exquisite. Fredrik Cederborgh 
(1784-1835) revived the comic novel in his Uno von Trasenberg 
and Oltar Trailing, The historical novels of Gumaelius have 
already been alluded to. Swedish history supplied themes 
for the romances of Count Per Georg Sparre (1790-1871) and 
of Gustaf Henrik Mellin (1803-1876). But all these writers j 
sink before the sustained popularity of the Finnish | 
B 7 cmer? poet Frcdrika Bremer (q.v. ; 1801-1865), whose 
stories reached farther into the distant provinces 
of the w^orld of letters than the writings of any other Swede 
except Tegn^r. She was preceded by Sofia Margareta Zelow, 
afterw'ards Baroness von Knorring (1797-1848), who wrote a 
long scries of aristocratic novels. 

A polemical writer of great talent was Magnus Jakob Cnison- 
stolpe (1795-1865), of whose work it has been said that “ it is 
not histoiy and it is not fiction, but something brilliant between 
the one and the other.’* As an historian of Swedish literature 
Per Wiesclgrcn (1800-1877) composed a valuable work, and 
made other valuable contributions to history and bibliography. 
In history we meet again with the great name of Geijer, with 
that of Jonas Hallenberg (1748-1834), and with that of Anders 
Magnus Strinnholm (1786-1862), whose labours in the field of 
Swedish history w'crc extremely valuable, Geijer and Strinn- 
holm prepared the way for the most popular of all Swedish 
historians, Anders Fryxell (1795-1881), whose famous Berdt- 
telser ur svemha historien appeared in parts during a space of 
nearly sixty years, and aw’akened a great interest in Swedish 
histoiy and legend. | 

In 1850 the first poet of Sweden, without a rival, was Johan ! 
Ludvig Runeberg {q.v,\ 1804-1877), whose reputation rivals ' 
that of Tcgner. Bernhard Elis Malmslrom (1816- 
une erg, 1865), who was a professor of aesthetics at the uni- 
versity of Upsala, was the author of many important books on 
artistic and literary history, notably a monograph on l^Vanzen. 
Ilis poetry, although small in volume, gives him a place beside 
Runeberg. A volume of elegies, Angelika (1840), established 
his fame, and two volumes of poems published in 1845 and 
1847 contain a number of ballads, romances and lyrics which 
keep their hold on Swedish literature. He was an exact and 
discriminating critic, and inclined to .severity in his strictures on 
the romanticists. The other leading verse-writers w’ere Karl 
Vilhelm Bottiger (1807-1878), the son-in-law and biographer 
of Tegn6r, who, in addition to his lyrical poetry, chiefly of the 
sentimental kind, wrote an admirable series of monographs on 
Swedish men of letters; Johan Borjes.son (1790-1866), the last 
of the Phosphorists, author of various romantic dramas ; Vilhelm 
August Detlof von Braun (1813-1860), a humorous lyrist; 

“ Tabs Qualis,” who.se real name was Karl Vilhelm August 
Strandberg (1818-1877); Oscar Patrick Sturzen-Becker (1811- 
1869), better known as “ Orvar Odd,” a lyrical poet who was 
also the author of a series of amusing sketches of everyday 
life; and August Teodor Blanche (1811-1868), the popular 
dramatist. Blanche produced a number of farces and comedies 
which were announced as pictures from real life. His pieces 
abound in comic situations, and some of them, Magister Black- 
stadius (1844), Rika Morbror (1845), iragedi i Vimmerby 
(1848) and others, maintain their reputation. Fredrik August 
Dahlgren (1816-1895) gained a ^eat reputation as a dramatist 
by his national opera, V ermldndingarne (1846). He is also the 
author of translations from Shakespeare and Calderon, and of 
considerable historical works. Other notable plays of the period 
were the En Komedi of J. C. John (1818-1884) and the Brdllo- 
pet pd Ulfdsa (1865) of Frans Hedberg (1828-1908). But 
Runeberg is the only great poetic name of this period. 


In prose there was not even a Runeberg. The best novelist 
of the time was Emilie Flygare-Carlen (1807-1892). The 
art was sustained by Karl Anton Wetterbergh (1804-1889), 
who called himself “ Onkel Adam,” by August Blanche the 
dramatist, and by Marie Sofie Schwartz (1819-1892). Fru 
Schwartz (nee Birat) wrote novels demonstrating the rights of 
the poor against the rich, of which The Man of Birth and the 
Woman of the People (Eng. trans., 1868) is a good example. 
Lars Johan Hierta (i8oi-#i872) was the leading journalist, 
Johan Henrik Thomander, bishop of Lund (1798-1865), the 
greatest orator, Matthias Alexander Castren (1813-1852) a 
prominent man of science, and Karl Gustaf af Forsell (1783- 
1848) the principal statistician of this not very brilliant period. 
Elias I.^nnrot {q.v.\ 1802-1884) is di.stinguished as the Finnish 
professor who discovered and edited the Kalevala, 

The most popular poet at the close of the 19th century was 
the patriotic Finn, Zakris Topelius {q.v.; 1818-1898). Of less im- 
portance were Karl Herman Satherberg (1812-1897), a romantic 
poet who was also a practising physician of distinction; the 
elegiac poet Johan Nybom (1815-1889); and the poet, novelist, 
and dramatist Frans Hedberg (d. 1908), who in his old age 
made many concessions to the modern taste. The posthumous 
poems of the bishop of Strangnas, Adam Teodor Stromberg 
(1820-1889), were collected by Wirs6n, and created some sensa- 
tion. A typical academician was the poet, antiquary and con- 
noisseur, Nils Fredrik Sander (1828-1900). The improvisator 
of Gluntarne, Gunnar Wennerberg (q.v, ; 1817-1901), survived 
as a romantic figure of the past. Still older was the poetess 
Wilhclmina Nordstrom (1815-1902), long a .schoolmistress in 
Finland. The aesthetic critic and poet, Carl Rupert Nyblom 
(1832-1907), continued the studies, translations and original 
pieces which had created him a reputation as one of the most 
accompli. shed general writers of Sweden. His wife, Helene 
Nyblom, was wx‘11 known as a novelist. A. T. Gellerstedt 
(b. 1836), an architect of position, was known as a poet 
of small range but of vety^ fine quality. Among writers of 
the earlier generation were Achatius Johan Kahl (1794-1888), 
the biographer of Tegni^T; Per Erik Bergfalk (1798-1890), the 
critic and supporter of Geijer; the di.stinguished hi.storian and 
academician, Karl Johan Schlyter (1795-1888), and the historical 
writers, Fredrik Ferdinand Carlson (1811-1887), Vilhelm Erik 
j Svedelius (1816 -1889), and Martin Weibull (1835-1902). The 
work of King Oscar II. (q.v.) himself had given him a worthy 
place among the intellectuals of the country. But the interest 
of such veteran reputations is eclipsed by the more modern 
school. 

The serenity of Swedish literature w^as rudely shaken about 
I 1884 by an incursion of realism and by a stream of novel and vio- 
j lent imaginative impulse. The controversy between 
! the old and the new schools raged so fiercely, and 
I the victory has remained so obviously in the hands 
I of the latter, that it is difficult, especially for a foreigner, 
to hold the balance perfectly even. It will therefore be best 
in this brief sketch to say that the leader of the elder school 
was Viktor Rydberg {q.v.; 1828-1895), and that he was ably 
supported by Carl Snoil.sky {q.v.; 1841-1904), wLo at the 
beginning of the 20th century w'as the principal living poet 
of the bygone generation in Sweden. SnoiLsky was prominent 
for the richness of his lyrical style, his cosmopolitan interests and 
his great width of culture. Carl David af Wirsen (b. 1842) 
distinguished himself, and made himself very unhappy, by his 
dogged resistance to every species of renaissance in Swedish 
thought, or art, or literature. A man of great talent, he was a 
violent reactionary, and suffered from the con.sequences of an 
attitude so unpopular. He found a vehicle for his criticism 
in the Post och Inrikes Tidningar, of which he was editor. He 
published his Lyrical Poems in 1876; New Lyrical Poems in 
1880; Songs and Sketches in 1885. 

Four influences may be mentioned as having acted upon 
young Sweden, and as having combined to release its literature 
from the- old hard-bound conventions. These arc English 
philosophy in the writings of Herbert Spencer, French realism 
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in the practice and the preaching of Zola, Norwegian drama j 
mainly through Ibsen, and Danish criticism in the essays and j 
mono^aphs of Georg Brandos. Unquestionably the greatest j 
name in recent Swedish literature is that of Johan August j 
Strindberg b. 1849). drama of Master Olof in 1878 | 

began the revolutionary movement. In 1879 the success of his 
realistic novel, The Red Room, fixed universal attention upon 
his talent. It was the sensation caused in 1884 by the lawsuit 
brought against Strindberg's Matfied (a collection of short 
stories dealing realistically with some of the searny sides of 
marriage) which brought to a head the rebellion against the ele- 
gant and superficial conventions which were strangling Swedish 
literature. He affronts ever)* canon of taste, more by a radical 
absence, it would seem, of the sense of proportion than by any 
desire to shock. His diatribes against woman suggest a touch 
of madness, and he was in fact at one time seized with an attack 
of insanity. He writes like a man whose view is distorted by 
physical or mental pain. His phraseology and his turns of 
invention are too empirically pseudoscientific for the simplicity 
of nature. With all these faults, and in spite of a terrible 
vulgarity of mind, an absence of humour, and a boundless | 
confidence in the philosophy of Nietzsche, Strindberg is a writer 
of very remarkable power and unquestionable originality. His 
mind underwent singular transformations. After devoting him- 
self wholly to realism of the coarsest kind, he began in 1880 his 
series of mystico-pathological novels about life in the archipelago 
of Stockholm. This led him to a culte du moi, of which the 
Strangest result was an autobiography of crude invective, A 
FotTs Confession (1893), the printing of which in Swedish was 
ft^rbidtlen. He rapidly passed on, through books like Inferno 
(1897). the diary of a semi-lunatic, up into the sheer mysticism 
of To Damascus (1898), where he reconciles himself at last to 
Christianity. Ilis best work is classic in its breadth of style, 
exquisite in local colour and fidelity to the national character- 
istics of Sw'eden. 

A curious antidote to the harsh pessimism of Strindberg 
w’as offered by the delicate and fantastic temperament of Ola 
Hansson (b. i860), whose poems came prominently before the 1 
public in 1884, and wdio, in Sensitiva amorosa (1887), preached 
a gospel of austere self-restraint. Hansson has b(‘(‘n as ardent 
in the idolatiy* of w’oman as Strindberg has been in his hostility 
to the sex. Of those wdio have w'orked side by side wnth Strind- ' 
berg, the most prominent and active was Gustaf af Geijerstam 
(b. 1858), in his curious and severely realistic studies of country 
life in his Poor People (188.^) and other books. In 1885 he pro- 
duced a gloomy sketch of student life at Upsala, Erik Crane, j 
which made a great sensation. Since then Ck‘ijerstam has 
published more than forty volumes, and has become one of the 
most popular writers of the north of Europe. A melancholy ■ 
interest surrounds the name of Victoria Benedictsson (Ernst 
Ahlgren, 1850-1889), w’ho committed suicide in Copenhagen 
after achieving marked success with her sketches of humble 
life in Frhi Skane, and with the more ambitious w'orks Money 
and Marianne, She w’as perhaps the most original of the 
many women writers of modern Sweden, and Money w'as hailed 
by Swedish critics as the most important work of fiction since 
Strindberg’s Red Room. Her biography, a most affecting 
narrative, was published hy Ellen Key, and her autobiography 
by Axel LundegArd (b. 1861), wbo, after some miscellaneous 
writing, produced in 1889 a curious novel of analysis called 
The Red Prince^ and who, becoming a devout clerical, published 
a number of popular stories in a neo-romantic manner. In 
1898-1900 he produced a historical trilog\% Struensee, tracing 
the career of the minister from his early years as a doctor in 
Altona to his final downfall. In 1904 appeared the first volume 
of a second historical trilog}'. The Story of Queen Philippa. 
Fru Alfhild Agrell (n 4 e Martin), who was born in 1849, produced 
a series of plays dealing with the w'oman question, Rescued 
{1883) and others. She also showed great ability as a novelist, 
among the best of her hooks being a series of sketches of country 
life (1884-1887). An historical novelist of unequal powers, but 
great occasional merit, is Matilda Mailing, n6e Kruse (b. 1864), 


w'hosc romance about Napoleon (1894) enjoyed a hugr success. 
Tor Hedberg (b. r86i) also began as a decided realist, and 
turned to a more psychological and idealist treatment of life. 
His most striking w'ork was Judas (1886); he has writ ten some 
excellent dramas. Late successes in the novel have Im en those 
of Hilma Angered- Strand berg {On the Prairie, iSt>8) and 
Gustaf Janson {Paradise, 1900). The most remarkable of the 
novelists of the latest group is Selma Lagerldf (b. 1S58), who 
achieved a great success W'ith Costa Berlin^s Saga m 1891- 
1892. She employs the Sw'cdish language with an extraordinar}’ 
richness and variety, and stands in the front rank of Sw'cdish 
novelists. But perhaps the most cosmopolitan recent novelist 
of Sw'eden is Per Hallstrom (b. 1866), w'ho spent nun h of his 
youth in America, and appeared as an imaginative writer first 
in 1891. He has published volumes of ballads, shot l stories 
and sketches, fantastic and humoristic, all admirablt in style. 
His play, A Venetian Comedy, enjoyed a substantial success 
in 1904. 

Among the recent lyric'al poets of Sw'cdcn, the first to adopt 
the naturalistic manner was Albert Ulrik Baath (b. 1853), 
whose earliest poems appeared in 1879. In his rebellion against 
the sweetness of Sw’cdish convention he proved himself somewhat 
indifferent to beauty eff form, returned to “ early national ” 
types of versification, and ronc'cntrated his attention on dismal 
and distrc'ssing conditions of life. He is a resolute, but, in his 
early volumes, harsh and rocky writer. From 1S82 onw'ards 
Bilath was steadily productive. Karl Alfred Melin (b. 1849) 
has described in verse the life in the islands of the Stockholm 
archipelago. Among lyrists who have attracted attention in 
their various fields are Oskar Levertin (1862-1906) and Emil 
I Kleen (1868-1898). Of these LevcTiin is the more highly 
coloured and perfumed, w’ith an almost Oriental richness; 
Kleen has not been surpassed in the velvety softness of his 
language. But by far the most original and enjoyable lyrical 
genius of the later period is that of Gustaf Eroding (b. i860), 
whose collection of poems, calk'd Guitar and Accordion, 
humorous, aniat(.)r}’ and pathetic, produced a great sensation 
in 1891. Three other volumes folknved in 1894, 1895 and 
1897, each displaying to further advantage the versatility and 
sensuous splendour of I'rdding’s talent, as w’cll as its somewdiat 
scandalous recklessness. In 1897 he w'as struck down W'ith 
insanity, and after three months’ confinement in the asylum 
at Upsala, although he recovered his senses, all his joyousness 
and wildness had left him. He became gloomily religious, 
and in a new' volume of poems he denounced all that he valued 
and enjoyed before his conversion. A younger poet is K. G. 
Ossian-Nilssen (b. 1875), tbc author of several volumes of 
vigorous dramatic and satiric verse. 

The wTiter who was exercising most influence in Sw'cden at 
the opening of the 20th centur}’ was Vemer von Ileidcnstam 
(b. 1859). He started authorship with a book of verse in 1888, 
after which time he led a reaction against realism and pessimism, 
and has turned back to a rich romantic idealism in his 
novels of Endymion (1889) and Hans /fZfewMs (1892), and in his 
stories (1897) of the time of Charles XII. Heidenstam also 
published interesting volumes of literal*)' criticism, and he is a 
l)Tical poet of very high attainment. Miss Ellen Key (b. 1849), 
a secularist lecturer of great fervour, became an author in 
biographical and critical studies of remarkable originality. 
She is distinguished from Selma Lagerlof, who is simply an 
artist, by her exercise of pure intellect; she is a moral leader; 
she has been called “ the Pallas of Sweden.’’ She published 
in 1897 a biography of the Swedi.sh author, Almqvist; in 1899 
she collected her finest essays in the volume called Thought 
Pictures) in 1900 appeared, under the title Human Beings, 
.studies of the Brownings and of Goethe; but the finest of Ellen 
Key’s books is The Century of Childhood (1901), a philosophical 
survey of the progress of elementary' education in the last 
hundred years. She exercises a very remarkable power over the 
minds of the latest generation in Sweden. A polemical essayist 
of elaborate delicacy of style is Hjalmar Soderberg (b. 1869), 
I who has been influenced by Strindberg and by Anatole 
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France. His ironic romance, Marlin Birclis Youthy created 
a sensation in 1901. Karl Johan Warburg (b. 1852) has done 
good work both as an essayist and as an historian of literature. 
But in this latter held by far the most eminent recent name in 
Swedish literature is that of Professor Johan Henrik Schiick 
(b. 1855), who has made great discoveries in the 16th and 17th 
centuries, and who has published, besides a good book about 
Shakespeare, studies in which a profound learning is relieved by 
elegance ot delivery. Warburg and Schiick have written an 
excellent history of Swedish literature down to 1888. The poet 
Ixivertin, who was also a distinguished critic, wrote a good book 
about the Swedish theatre. Drama has rarely flourished in 
Sweden, but several of the poets mentioned above have written 
important plays, and, somewhat earlier, the socialistic problem- 
pi(‘ces of Anne Charlotte Edgren-Ix^ffler, duchess of Cajanello 
(1849-189,^), possessed considerable dramatic talent, working 
under a direct impulse from Ibsen ; but her greatest gift was as a 
nov(‘list. The plays of Harald Johan Molander (1858-1900) have 
b(i(ui popular in the theatres of Sweden and Finland since his 
first success with Rococo in 1880. Altogether a remarkable 
nwival of belles-lettres has taken place in Sweden after a long 
pericxl of inertness and ('onventionality. It is regrettable, 
for its own sake, that the Swedish Academy, which in earlier 
generations had identified itself with the manifestations of 
original literary genius, has c losed its doors to the new writers 
with an almost vindictive pertinacity. 

Swedish PhilosofiJiy. Swedish philosophy proper began in the 
17111 century with tlu^ introduction of Cartesianism. Thc])rotagonist 
oi the mo\ement was J. J 3 ilberg (lO^O -1717), who, in various tlieses 
and discussions, defended the new ideas against the scholastic 
Aristotelianism of the orthodox churchmen. A. Rydelius (1O71- 
1738), an intimate friend of Charles XII., endeavoured to find 
a common ground for the opposing schools, and the Leihnitzio- 
WollTian jjhilosophy was mainUiiiied by N. Wallerius (170O-1764). 
Towards the close of the 18th century, a number of thinkers liegan 
to expound the philosophy of the Enlightenment under the influence 
of English and French ideas — J. H. Kellgren (1751-1705), K. G. 
cif Leopold (175O-1829), T. Thorild (1759 1808), K. A. Jihrensvard 
(1745-1800); whih; the Kantian dialectic was worthily defended by 
D. Boethius (1751-1810), whose work pav(ul the way for a great 
idealistic speculative movement headed by B. Hoijer (1767-181 2), the 
poet P. J). A. Atterbom (1790-1855), a follower of Schelling, and 
J. J. Bor(‘lius (b. 1823), the great Swedish exponent of Hegelianism. 

All the above thinkers reflected the gene.ral (h;v(dopment of 
Euro])ean thought. There exists, however, a body of thought 
which is the product ot the pe.culiar genius of the Swedish people, 
namely, tlui (levelopment of the individual soul in accordance with 
a colu;rent social onler and a strong religious spirit. This Personal 
Philosophy owes its development to K. J. Bostrom (^/.t’.), and, 
though traceable ultimately to Schelling's idt;alism, received its 
distinctive character from the investigations of N. F. Biberg (1776- 
1827), S. Grubbe (1786-1853) and E. G. G(;ijer (</.r. ; 1783 1847), 
all professors at Upsala. Bostrom’s jihilosophy is logically expressed 
and based on tlu^ one great conception of a spiritual, eternal, immut- 
able Being, whose exisbmcc is absolute, above ;uid external to the 
finite world of time and space. It has for a long time exercised 
almost unquestioned authority over Swedish thought, religious 
and philosophical. It is strong in its unequivocal insistcnc<‘ on 
personal purity and responsibdity, and in the uncomj)romising 
sim])licity of its fundamental principle. Bostrom wrote little, 
but his views arc to be found in the works of two groups of thinkers. 
The older group includes S. Ribbing (1816-1899), C. Y. Sahlin 
(b. 1824), K. Clacson (1827 1859), H. Edfeldt (b. 1836), the 
editor ot Bostrom's works, A. Nyblaeus (1S21 1899) and P. J. H. 
L(;ander (b. 1831); the younger writers, less in agrecnneiit with one 
another, but adhering in the main to the same tradition, are E. O. 
Burman (b. 1845), K. R. Geijer (b. 1849), L. H. Abcrg (1851- 
1S93), F. v. Scheelv (b. 1853), J. V. A. Norstrom (b. 1856), of 
Gothenburg, and P. E. Liljcqvist (b. 1863), of Lund. Of these, 
Nyldaeus compiled a lucid account of Swedish philosophy from the 
beginning of the i8th century up lo and including Bostrom; Ribbing 
{Platos Ideeldva and Socratischc Studien) showed how closely Swedish 
idealism is allied to Greek. P. Wikner (1837 1888) broke away fmm 
the Bostromian tradition and followed out a path tif his own in a 
more essentially religious spirit. V. Rydberg ((/.e. ; 1 828-1 S95) 
closely followed Bostrom, and in his numerous and varied writings 
did much to crystallize and exttmd the principles of idealism. 
Among prominent modern writers may also be mentioned H. Lairson 

1 A. H ^rrlin at Lund, and A. Vannerus in Stockholm. 

Authorities. — The Svccia litterata (1680) of J. Schefferus (1O21- 
1670) is the first serious attempt at a bibliography of Swedish litera- 
ture. The Svenska siare och skaldcr (TT])sala, 1841-1853) contains 
an admirable scries of portraits ot Swedish writers up to the end of 


I the reign of Gustavus III.; many of Atterbom's judgments are 
reversed in the Grunddragen af Svenska vitterhetens historia (i866- 
1868) of B. E. Malmstrom; ancl a body of excellent criticism of the 
subsequent period was supplied by G. Ljunggren in his Svenska 
vitterhetens hdfder fran Gustaf dod (1818-^1819; new cd. by Sond6n 
Ill.'s. 1833), which remains a classic exposition of the views of the 
romanticists. The history of Swedish letters as it reflects the life of 
the nation is dealt with by C. R. Nyblom, Estetiska studier (Stock- 
holm, 1873-1884). Among general works on the subject, sec 
11 . Schiick, Svensk liter aturhi star ia (1885, &c.) ; Schuck and Warburg, 
Illustrerad Svensk literatur historia (1896); II. Paul, Grundriss der 
germanischen Philologie (new ed., Strassburg, 1901, &c.). The official 
handlxxjk of Sweden prepared by the Swedish Central Bureau of 
Statistics for the Paris Exhibition (English ed., Stockholm, 1904); 
Ph. SchweitzcT, Geschichte der skandinavischen Litteratur ^ forming 
vol. viii. of Geschichte der Welt Litteratur in Einzeldarstellungcn 
(Leipzig, 3 pts., 1886-1889); Oscar Leverlin, Svenska Gesfalter 
(1904). (E. G.) 

^ SWEDENBORG (or Swedberg), EMANUEL (1688-1772), 
Swedish scientist, philosopher ancl mystic, was born at Stock- 
holm on the 29th of Januaiy^ 1688. His father, Dr Jesper 
Swedberg, subseciueiitly professor of theology at Upsala and 
bishop of Skara, was a pious and learned man, who did not 
escape the charge of heterodoxy, seeing that he placed more 
emphasis on the cardinal virtues of faith, love and communion 
with Goil than on the current dogmas of the Lutheran Church. 
Having completed his university course at Upsala, in 1710, 
Swedenborg undertook a European tour, visiting England, 
Holland, France and Germany, studying especially natural 
philosophy and writing Latin verses, a collection of which he 
published in 1710. In 1715 he returned to Up.sala, and devoted 
himself to natural science and various engineering works. 
From 1716 to 1718 he published a scientific periodical, called 
Daedalus hyperhoreus, a record of mechanical and mathematical 
inventions and discoveries. Jn 1716 he was introduced to 
Charles XIL, who appointed him asses.sor-extraordinary on the 
Swedish hoard of mines. Ilis reports on smelting and as.saying 
were remarkable for their detail and for the comparisons drawn 
between Swedish and other methods. Two years later he 
distinguished him.self at the king’s siege of Frcderikshall by 
the invention of machines for the transport of boats and galleys 
overland from Stromstadt to Iddcfjord, a distance of 14 m. 
The same year he published various mathematii al and mechani- 
cal works. At the di^ath of Charles XII. Queen Ulrica elevated 
him and his family to the rank of nobility, by wLich his name 
was changed from Swedberg to Swedenboig, the “ en ’’ cor- 
responding to the German “ von.” In the Swedish House of 
Nobles his contributions to political discussion had great in- 
fluence, and he dealt with such subjects as the currency, the 
decimal system, the balance of trade and the liquor laws (where 
he was the pioneer of the Gothenburg system) with marked 
ability. He strongly opposed a bill for increasing the power 
of the Crown. 'I’he next years were devoted to the duties and 
studies connected with his office, which involved the visitation 
of the Swedish, Saxon, Bohemian and Austrian mines. In 
1724 he was offered the chair of mathematics in the university 
of Upsala, which he declined, on the ground that it was a 
mistake for mathematicians to be limited to theory. His in- 
quiring and philosophical mind gradually led him to wider studies. 
As early as 1721 he was seeking to lay the foundation of a 
scientific explanation of the universe, when he published his 
Prodr omus principiorum rerum naturalium , and had already 
wiitten his Principia in its first form. In 1734 appeared in 
three volumes Opera philosophica et mineralia, the first volume 
of which (his Principia) contained his view of the first principles 
of the universe, a curious mechanical and geometrical theory 
of the origin of things. The other volumes dealt with («) iron 
and steel, {b) copper and brass, their smelting, conversion and 
assaying, and chemical exiieriments thereon. 

There is no doubt that Swedenborg anticipated many .scientific 
facts and positions that are usually regarded as of much more 
modern date. It was only towards the end of the 19th century 
that his voluminous writings began to be properly collected and 
examined, with the result of proving that there was hardly one 
department of scientific activity in which he was not far ahead of 
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his time. His work on palaeontology shows him the predecessor 
of all the Scandinavian geologists, and his contributions in this 
field alone would have been sufficient to perpetuate his fame. He 
was also a great physicist and had arrived at the m bular hypo- j 
thesis theory of the formation of the planets and the sun long : 
before Kant and Laplace. His theory of light and theory of the 
cosmic atoms were equally astonishing. lie wrote a lucid account 
of the phenomena of phosphorescence, and adduced a molecular 
magnetic theory which anticipated Some of the chief features of 
the hypothesis of to-day. The great French chemist, Dumas, , 
gives him the credit for the first attempt to establish a system 
of crystallography. He was the first to employ mercury for the ’ 
air-pump, and devised a method of determining longitude at sea j 
by observ'ations of the moon among the stars. He suggested 
the use of exj)erimental tanks for testing the powers of ship 
models, invented an ear-trumpet for the deaf, improved the , 
common house-stove of his native land, cured smoky chimneys, ' 
took a lively interest in machine-guns and even sketched a 
flying machine. 

This flying machine consisted of a light frame covcretl with 
strong canvas an<l provided with two large oars or wings moving 
on a horizontal axis, and so arranged that the upstroke met with no 
resistance while the downstroke provided the lifting power. Sweden- 
borg knew tliat the maehiiu* uould not fly, but suggested it as a 
start and was confident that the problem would be solved. Tie 
said “ It seems easiiT to t;Uk of such a machine than to put it into 
actuality, for it requires greater force and less weight than exists 
in a human body. The science of mechanics might pt'.rliaps suggest 
a means, namely, a strong spiral spring. If these advantages and 
requisites are observed, perhaps in time to come some one might 
know how better to utilize our sketch and cause some addition 
to be made so as to accomplish that which w’c can only suggest. Yet 
there are sulTvcieiit proofs and examples from nature that such 
flights can take ])lace without danger, although when the first trials , 
are made you may have to pay for the experience, and not mind j 
an arm or leg.” j 

In 1734 he also published Prodromus philosophiae ralio- 
cinantis de infinito et causa finali crealiouisy which treats ; 
of the relation of the finite to the infinite, and of the soul to 
the body, seeking to establish a nexus in each case as a means 
of overcoming the difficulty of their relation. From this time 
he applied him.self to the problem of discovering the nature of 
soul and spirit by means of anatomical studies. In all his 
researches he acknowledged and contended for the existence 
and the supremacy of the spiritual and the divine. He travelled 
in Germany, France and Italy, in (juest of the most eminent 
teachers and the best books dealing w'ith the human frame, 
and published, as the results of his incjuirics among other works, 
his Oeconomia regni animalis (London, 1740-1741) and Regnmn 
animale (the Hague, 1744-1745 ; London, 1 745). In no field w’cre 
Swedenborg’s researches more notew'orthy than in those of physio- 
logical science. In 1901 Professor Max Neuberger of Vienna 
called attention to certain anticipations of modern views made 
by Sw’edenborg in relation to the functions of the brain. The 
university of Vienna appealed to the Royal Swedish Academy 
for a complete issue of the scientific treatises, and this resulted 
in the formation of a committee of experts who have l)een 
entrusted with the task. It is clear that Swedenborg show'ed 
(150 years before any other scientist) that the motion of the 
brain was synchronous with the respiration and not with the 
action of the heart and the circulation of the blood, a discovery' 
the full bearings of which arc still far from being realized. He 
had arrived at the modern conception of the activity of the 
brain as the combined activity of its individual cells. The cere- 
bral cortex, and, more definitely, the cortical elements (ner\T 
cells), formed the seat of the activity of the .soul, and were ordered 
into departments according to various functions. His view^s 
as to the physiological functions of the .spinal cord are also 
in agreement with recent re.search, and he anticipated many 
of the pre-eminent offices of the ductless glands which students 
of the present time are only beginning to discover. 

Up to middle age Sw'edenborg’s position was that of a scholar, 
a scientist, a practical administrator, a legislator, and a man of 
affairs. But a profound change was coming over him, which I 
led him to leave the domain of physical research for that of 


psychical and spiritual inquiiy\ Neither by geometrical, nor 
pliysical, nor metaphysical principles had he succeeded in reach- 
ing and grasping the infinite and the spiritual, or in elucidating 
tlicir relation to man and man’s organism, though he had ( aiiglit 
glimp.ses of facts and methods which he thought onlv reejuired 
confirmatit)!! and development. LtUe in life he wrote to Oetinger 
that ” ho was introduced by the I^jrd first into the natural 
.sciences, and thus prepared, and, indeed, from the year 1710 
to 1745, when heaven was opened to him.” This latter great 
event is described by him in a letter to Thomas Hartley, rector 
of Winwick, as ” the opening of his spiritual sight,” “ the mani- 
festation of the Lord to him in person,” “ his introduction 
into the .spiritual world.” Before his illumination he had been 
instructed by dreams, and enjoyed extraordinary^ vidons, and 
heard rnvstcrious conversations. According to his own account, 
the Lord filled him with His spirit to teach the doctrines of the 
New Church by the word from Himself; He commissioned him 
I to do this work, opened the sight of his spirit, and o let him 
into the .spiritual world, permitting him to see the h( avens and 
the hells, and to converse with angels and spirits for years; 
but he never received anything relating to the doctrines of the 
church from any angel but from the Lortl alone wliile he was 
reading the word (True Christian Religion, No. 779). He 
elsewhere speaks of his office as principally an opening of the 
spiritual sense of the word. Ilis friend Robsahm reports, from 
I Swedenborg’s own account to him. the circum.stances of the 
! first extraordinaiy' revelation of the Lord, when He appeared 
; to him and said. “ I am God the Lord, the Creator and Redeem(T 
‘ of the world. I have chosen tliee to unfold the spiritual sense 
I of the Holy Scripture. I will Myself dictate to thee what thou 
j shalt write.” From that time he gave up all worldly learning 
and laboured solely to expound spiritual things. In the year 
T747, to the great regret of his colleagues, he resigned liis post of 
as.ses.sor of the board of mines that he might devote him.self 
to his higher vocation, reejuesting onlv to be allowed to receive 
as a pension the half of his .sulaiy'. lie took up afresh his study 
of Hebrew, and began his voluminous works on the interpretation 
of the S>cripturcs. His life from 1747 was spent alternately in 
Sweden, Holland and London, in the composition of his works 
and their publication, till his death, which took plat'c in London 
on thi* 29th of March 1772. He was buried in the Swcdisli 
church in Princ es Square, in the parish of St George’s-in-the- 
Easl, and on the 7th of Ay)ril iqo8 his remains were removed 
at the request of the Swedish government to Stockholm. 

Swrdenborg was a man who won tin* respect, confidence and love 
of all who came into contact with him. Though people might 
tlisbelieve in his visions, they feared to ridicule them in his presence. 
Those who talketl with him felt that he was truth itself. He never 
I disi)uted on matters of religion, and if obliged to defend' himsc‘lf, 
did it with gentleness and in a few words. His manner of life was 
simph- in the extreme; his diet consisted chiefly of bread and milk 
ami large quantities of cofh'c. He paid no attention to the distinc- 
■ tion of day and night, and sometimes lay for days tog(q.her in a trance 
: while his servants were often disturbed at night by hearing what he 
called his conflicts with evil spirits. But his ' intercourse with 
siiirits was often perfectly calm, in broad daylight, and with all his 
faculties awake, 'rhrec extraordinary instances are produced by 
his friends and followers in j)roof of liis seership and admission 
into the unseen world. Rut there exists no account at first hand 
of the exact fae.ts, and SwedenlM)rg's (nvn reference to one of tht!se 
j instances admits of another explanation than the supernatural 
j one. Tmmanut;! Kant was struck by them in 1763, but in I7()5, 
aft«T further inquiries, concluded that two of them luid “ no other 
foundation than common re])ort {gemeine Sage)." See Kchrbach's 
etlition of Kant's Trdume eines Gcisicrselicrs (Leii)/ig, 1880). 

As a thtiologian Swedenborg nvver attempted to j)reach or to 
found a sect. He believed that members of all the churches could 
belong to tlic New Church without forming a sej)arcite organization. 
His theological writings roughly fall into four groups; (1) books of 
spiritual philosophy, including The Divine Love and Wisdom, 
The Ihvine l^rovidencCy The Intercourse between the Soul and the 
Podyfy Conjugal Love ; (2) Expository, including Arcana Celestia 
(giving the spiritual sense of Gemosis and Kxodus), The Apocalypse 
Revealed, The Apocalypse Lxplatned ; (3) Doctrinal, including 

The New Jerusalem and its Heavenly Doctrines, The Four Chief 
Doctrines, 'I he Doctrine of Chanty, The True Christian Religion, 
Canons of the New Church ; (4) Eschatological, including Heaven 
and //r// and^ the Last Judgment. About fctrty volumes are 
available in Englisli, and many have been translated into most 
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of the European languages as well as into Arabic, Hindi and 
ancsc. 

wedenborg's theosopliic system is most briefly and comprehen- 
sively prcs(*iitcd in his Divine Love and Wisdom. The point 
of view from which God must be regarded is that of His 
being the Divine Man. His esse is infinite love; His manifestation, 
form or body is infinite wisdom. Divine love is the self- subsisting 
life of the universe. From God emanates a divine sphere, which 
appears in tlic spiritual world as a sun, and from this spiritual sun 
again proceeds the .sun of the natural world. The spiritual sun is 
the .source «>f love and intelligc;nce, or life, and the natural sun 
the .source of nature or the receptacles of life; the first is alive, 
the second d(!ad. The two worlds of nature and spirit are perfectly 
distinct, but they are intimately related by analogous sub.stances, 
laws and forces. Each has its atmospheres, waters and earths, 
but in the one they are natural and in the other spiritual. In God 
there are three infinite anti uncreatt'd “ degrees " of being, and in 
man and all things corresiionding three degrees, finite and created. 
They art? love, wisdom, use; or end, cause anti effect. The final 
ends of all things arc in the Divine Mind, the causes of all things 
in the spiritual world, and their effects in the natural world. By 
a love of each degree man comes into conjunction with them and 
the worlds of nature, .spirit and God. The tuid of creation is that 
man may have tliis conjunction and become the image of his Creator 
and creation. In man iirc two receptacles for God — the will 
for divine love and the understanding for divine wisdom — that 
lovo and wisdom flowing into both so that they become human. 
Before the fall this influx was free and unhindered, and the con- 
junction of man with God and the creation complete, but from 
that time the connexion was interrupt(;d and God had to interpose 
by successive dispensations. At last the power and influenc( 
of the spirits of darkness, with whom man associates himscilf by 
his sin, became so great that the existence of the human race was 
threatened, and Jeliovah was necessitated to descend into nature 
to restore the connexion between Himself and man. He could 
not come in His unveiled divinity, for the ‘‘ hells woidd have 
then perished, whom he did not seek to de.stroy but only to subjugate. 
.Another purpose of Jehovah’s incarnation was the manifestiition 
of His divine love more fully than ever before. Swedenborg wholly 
rejects the orthodox doctrine of aton(;ment; and the unity of God, 
as opposed to his idea of the trinity of the church, is an cs.scntial 
feature of his teaching. Another distinctive feature is that Jehovah 
did not go back to h(;avcn without leaving behind him a visible repre- 
sentative of Himself in the word of thv. Scripture. I'his word 
is an eternal incarnation, with its threefold sense— natural, spiritual, 
celestial. And Swedenborg is the divinely commissioned expounder 
of this threefold sense of the word, and so tin; founder of the New 
Church, the paraclete of the last di.sj)cnsation. That he might 
perceive and understand the .s])irilual and the celestial .senses of 
the word ho enjoyed imm.idiatc rov(’lation from the Lord, was 
admitted into the angelic world, and had committed to him the key 
of correspondences ” with whioii to unlock the diviiu? treasures 
of wisdom. Swedenborg claimed also to have learnt by his admis- 
sion into the spiritual world tht? true states of men in the next lift?, 
the scenery and occupations of heaven ami hell, the true doctrine of 
Providence, the origin of evil, the sanctity and ])crp('tuity of marriage 
and to have b(?en a witness of the " last judgment," or the secoml 
coming of the Lord, which is a contemporary tiveiit. " All religion," 
he said, " has relation to life, and the life of religion is to do gootl." 

" The kingflom of Heaven is a kingdom of u.ses." He excrcistnl a 
great influence over S. T. Coleridge, Robert and Elizabeth Browning, 
Coventry Patmore, Henry Ward Beecher and I homas Carlyle. 
And the attention of modern psychologists is now being drawn to 
his doctrine of the relation of the elements of the universe to the 
membranes of the body. 

Sweden borgianism, as profe.ssed by Swedenborg’s followers, is 
based on the belief of Swedenborg's claims to have witnessed the 
last judgment, or the second advent of the Lord, with the inaugura- 
tion of the New Church, through the new .system of doctrine promul- 
gated by him and derived from the Scriptures, into the true sen.se of 
which he was the first to be introduced. The " doctrines " of the 
New Church as given in the Liturgy (which alsti contains the " Creed " 
and " Articles of Faith ") are as follows : — , 

1. That there is one God, in whom there is a Divine Trinity; and I 

that Ho is the Lord Jesus Christ. ' 

2 . That a saving faith is to believe on Him. 

3. That evils are to be shunned, because they are of the devil and 
from the devil. 

4. That good actions are to be done, because they arc of God and 
from God. 

5. That these arc to be done by a man as from himself; but that 
it ought to be believed that they are done from the Lord with him 
and by him. 

Swedenborgians now constitute a widely spread and considerable 
society, with a regularly constituted ecclesiastical organization and a 
zealous missionary activity (see New Jeru.salem Church). j 

See R. L. Tafel, Documents concerning the Life and Character of 
Swedenborg, collected, translated and annotatecl (3 vols., Swedenborg 
Society, 1875-1877) ; J. Hyde, A Bibliography of the Works of 
Emanuel Swedenborg (743 pp., Swedenborg Society). Of English i 


lives the principal arc those by J. J. G. Wilkinson (London, 1849); 
E. Paxton Hood (London, 1854); William White (185G, rewritten 
in 1867 and in 1808); G. Trobridge (London, 1907); also Emanuel 
Swedenborg, the Spiritual Columbus, a Sketch, by U. S. E. (2nd cd., 
London, 1877). Some of his writings, e.g. The Divine Providence and 
Heaven and Hell, have been published in popular editions. A useful 
handbook of Swedenborg's theology is the Compendium of the Theo- 
logical Writings of Emanuel Swedenborg by the Rev. Samuel Warren 
(London, 1885). Summaries of his system and writings are given in 
all the above biographies, also in Edmund Swift, Manual of the 
Doctrines of the New C/mfc/t •(London, 1883); and T. Parsons, Out- 
lines of Swedenborg* s Religion a^td Philosophy. Important critiques 
from independent points of view are " The Mystic,” in R. W. 
Emerson’s Representative Men (1850); Kant’s Trdume eines Geister- 
sehers (1766; the best edition by Kchrbacli, Leipzig, 1880); J. G. 
Herder's ” Emanuel Swedenborg," in his Adrastea (Werke zur Phil, 
und Gesch., xii. 1 10-125); J. J. von Goerres’s Emanuel Swedenborg, 
seine Visionen und sein Verhdltniss zur Kirche (1827); A. Dorner’s 
Geschichte der protestantischen Theologie, pp. O62-6O7 (Munich, 1867). 
See also Transactions of the International Swedenborg Congress 
(London, 1910), summarized in The New Church Magazine 
(August 1910). (A. J. G.) 

SWEETBREAD, a popular term for certain glands of animals, 
particularly when used as articles of food; these are usually 
the pancreas, the “ stomach-sweetbread of butchers, and the 
thymus, or breast stveetbread.” The term is also sometimes 
used to include the salivaiy^ and lymphatic glands (see Duct- 
less Glands, Pancreas and Lymphatic System). 

SWEET POTATO. This plant, known botanically as Ipomaea 
batatas (formerly as Convolvulus batatas), and a member of 
the natural order Convolvulaccae, is generally cultivated in 
most tropical countries for the sake of its tuberous root, which is 
an article of diet greatly in request. It is a climbing perennial 
with entire or palmatcly-lobed leaves very variable in shape 
borne on slender twining stems. The flowers are borne on long 
stalks in loose clusters or cymes, and have a white or rosy funnel- 
shaped corolla like that of the common bindweed of English 
hedges. The edible portion is the root, which dilates into 
large club-shaped masses filled wnth starch. It is ill suited 
to the climate of the United Kingdom, but in tropical countries 
it is as valuable as the potato is in higher latitudes. The plant 
is not known in a truly wild state, nor has its origin been ascer- 
tained. A. de Candolle concludes that it is in all probability of 
American origin, where it has been cultivated from pre- 
historic times by the aboriginc.s. It is mentioned by Gerard 
as the potato,’^ or “ potatus or potadcs,” in contra- 
distinction to the “ potatoes ” of Virginia {Solanum tuberosum). 
He grew it in his garden, but the climate was not warm enough 
to allow it to flower, and in winter it perished and rotted. But 
as the appellation ” common ’’ is applied to them the roots must 
have been introduced commonly. Gerard tells us he bought 
those that he planted at “ the Exchange in London,” and he 
gives an interesting account of the uses to which they were put, 
the manner in which they were prepared as “ sweetmeats,” 
and the invigorating properties assigned to them. The 
allusions in the Merry Wives of Windsor and other of Shake- 
speare’s plays in all probability refer to this plant, and not to 
what we now call the “ potato.” The plants require a warm 
sunny climate, long season, and a liberal supply of water during 
the growing .season. For an account of the cultivation in North 
America, where large quantities are grown in the southern 
states, see L. H. Bailey, Cyclopaedia of American Horticulture 
(1902). Sir George Watt, Dictionary of the Economic Products 
of India (1890), gives an account of its cultivation in India, where 
some confusion has arisen by the use of the name batatas for 
the yam {q.v.)) the aiuthor suggests that the introduction of the 
sweet potato into India is comparatively recent. 

SWEET-SOP, or Sugar Apple, botanical name Anona squamosa, 
a small tree or shrub with thin oblong-ovatc leaves, solitary 
greenish flowers and a yellowish-green fruit, like a. shortened pine 
cone in shape with a tubercle corresponding to each of the 
carpels from the aggregation of which it has been formed. The 
fruit is 3 to 4 in. in diameter and contains a sweet creamy- 
yellow custard-like pulp. It is a native of the West Indies 
and tropical Americ a; it is much prized as a fruit, and has been 
widely introduced into the eastern hemisphere. 
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Another species, A, ipittricala, is the sour-sop, a small ever- 
green trt'e bearing a larger dark-green fruit, 6 to 8 in. long 
and 1 to 5 Ib in weight, oblong or bluntly conical in shape, 
with a rough spiny skin and containing a soft white juicy sub- 
acid pulp with a flavour of turpentine. It is a popular fruit 
in the West Indies, where it is native, and is grown with 
special excellence in Porto Rico. A drink is made from the 
juice. A, reticulata is the custard apple {(f.v.) and /L palustnsy 
the alligator apple. • 

SWELLENDAM, a town of South Africa, Cape province, 
in the valley of tlie Hreede River, 192 m. by rail E. i)y S. of Cape , 
Town. Pop. (1904), 2406, of whom 1139 were white. Swellen- | 
dam is one of the older Dutch settlements in the Capo, dating I 
from 1745, and was named after Hendrik Swcllcngrebel (then ' 
governor of the Cape) and his wife, whose maiden name was . 
Damme. Early in 1705 the burghers of the town and distric t ! 
rose in revolt against the Dutch East India Company, pro- 
claimed a “ free republic," and elected a so-styU'd national ; 
assembly. At the same time the burghers of GraatT Rcinet j 
also rebelled against the Cape authorities, who were powerless 
to suppress the insurrectionary rnovTinent. One of the claims 
of the “ free republic " was “ the ab.^iliite and unconditional 
slavery of all Hottentots and Bushmen." In September c.>f that 
year Cape 'I'own surrendered to the British and the “ National ’’ 
party at Swellendam cjuietly accepted British rule. 

The town is a trading centre of some imjxirtance, and in the 
surrounding district are largo sheep and ostrich farms. The 
neighbourhood is noted for its abund.ince of e\ erlasting flowers. 

SWETCHINE, MADAME (1 7S2-1857), Russian mystic, whose 
maiden name was Soymanof, was born in Moscow, and undc-r 
the influence of Joseph de Maistre became a member of the 
Roman Catholic Church in 1815. In the following year she i 
settled in P.iris, where, until her death, she mainUiined a famous 
salon remarkable no less for its high courtesy and intellectual 
brilliance than for its religious atmosphere. Though not 
physically beautiful she had a personality of rare spiritual 
charm, nurtured in the private chapel of her hou.se. Her hus- 
band, General Swetchine, was 25 years her senior. Her Life and 
Works (of which the best known are “ Old Age" and " Resigna- 
tion ") were published by M. de Falloux (2 vols., i860), and her 
Letters by the .same editor (2 vols., 1861). 

_ See Saintc-Bcuve, Knuveaux Hindis, v<»l. i.; and E. Scherer, 
Etudes SUV la litteratiire conteniporaine, vol. i. 

SWEYN L, King of Denmark ( “-1014), son of Harold 

Bluetooth, the christianizer of Denmark, by his peasant mistress 
Aesa, according to the Jomsvikinga Saga, though more probably 
his mother was Queen Ciunild, Harold's consort. The lad W'as 
a born champion and bucj aneer. His first military expedition, 
in alliance with the celebrated Jomsliorg Viking, Palnatoke, 
was against his own father, who perished during the struggle 
(c. 986). Six years later he conducted a large fleet of warships 
to England, which did infinite damage, but failed to ciipturc 
London. During his absence, Denmark was temporarily oc('u- 
pied by the Swedish king, Eric Sersel, on whose death {c. 994) 
Sw'cyn recovered his patrimony. About the same time he 
repudiated his first W'ife Gunild, daughter of duke Mieszko 
of Poland, and married King F>ic’s wudow, Sigrid. This lady 
was a fanatical pagan of a disquieting strength of character. 
Two viceroys, earlier wooers, wx*rc burned to death by her 
orders for their impertinence, and she refu.sed the hand of Olaf 
Tr;cgvesson, king of Norway, rather than submit to baptism, 
whereupon the indignant monarch struck her on the mouth with 
his gauntlet and told her she was a worse pagan than any dog. 
Shortly afterwards she married Sweyn, and easily persuaded her 
warlike husband to unite with Olaf, king of Sw’cden, against 
Olaf Tr^'gvcssdn, who fell in the famous sea-fight of! Svoldc 
(1000) on the west coast of Riigen, after a heroic resistance 
immortalized by the sagas, whereupon the confederates divided 
his kingdom between them. After his first English expedition 
Swc>Ti was content to blackmail England instead of ravaging 
it, till the ruthle.ss massacre of the Danes on St Brice's day, 
the 3rd of November 1002, by Ethelred the Unready (Sweyn ’s j 


I sister was among the victims) brought the Danish king to Exeter 
! (1003). During each of the following eleven years, the Danes, 
j materially assisted by the universal and shameless disloyalty 
I the Saxon ealdormen, systematically ravaged England, and 
from 991 to 1014 the wretched land is said to have paid its 
invaders in ransoms alone 158,000. Sweyn died suddenly at 
Gainsborough on the 13th of Februar>' 1014. The data relating 
to his whole history are scanty and obscure, and his niemor\’ has 
sufTered materially from the fact that the chief chroniclers of 
his deeds and misdeeds were ecclesiastics. It w^a.s certainly 
unfortunate that he began life by attacking his own father. 
It is undeniable that his favourite w'ife w'as the most st iti-necked 
pagan of her day. His most remarkable exploit, S\olde, was 
certainly wa)n at the expense of Christianity, resulting, as it did, 
in the death of the saintly Olaf. Small wonder, then, if Adam 
of Bremen, and the monkish annalists who follow him, describe 
Sw'(‘yn as a grim and bloody semi pagan, perpetually warring 
against Christian states. But there is another side to the 
picture. V'iking though he w'as, vSweyn was certainly a C hristian 
viking. We know that he built churches; that he invited 
English bishops to settle in Denmark (notably Godibald, who 
did good work in Scania); that on his death-bed he earnestly 
commended the Christian cause to his son Canute. He was 
cruel to his enemies no doubt, but he never forgot a beiu'fit. 
Thus he rewarded the patriotism of the Danish ladies who 
sacrificed all their jewels to pay the heavy ransom exacted from 
him by his captors, the Jomsborg pirates, by enacting a law 
whereby women were henceforth to inherit landed propirtv 
in the same w’ay as their male relatives. Of his valour as a 
captain and his capacity as an administrator there » an be no 
(juestion. Ills comrades adored him for his liberality, and the 
fretpient visits of Icelandic skalder to his court testih to a love 
of poetry' on his part, indeed one of his own strophes has come 
dow’n to us. As to his personal appearance wt only know that 
he had along ( left beard, whence his nickname of Tiu^eskaeg or 
Fork-Beard. 

SfC Dunmavhs historir. Oldtidcn og den fptdye nuddclnlder, 

' PP- .V»4-.v8i (Copcnlu^^cn, i8.j7 1905). (k. N. n.) 

SWIFT, JONATHAN (1667 -1745), dc'an of St l^itrick's, 
Dublin, British satirist, was liorn at NV). 7 Hoey's ( ourt, Dublin, 

I on the 30th of November 1667, a few months after tlie death of 
, his father, Jonathan .Swift (1640-1667), who married about 1664 
: Abigailc Erick, of an old Lcic(‘stershire family. He was taken 
I over to England as an infant and nursed at Whitehaven, whence' 
he returned to Ireland in his fourth year. His grandfather, 
'fhomas Swift, vi('ar of Goodrich n(‘ar Ross, appears to have been 
a doughty member of the church militant, who lost his possessions 
by taking the losing side in the Civil War and died in 1658 before 
the Restoration ( oiild bring him n^dress. He married Elizabeth, 
nnicc. of Sir Erasmus Dryden, the poet’s grandfather. Ilencx' 
the familiarity of the po(*t’s well-known “ cooling-card " to the 
budding genius of his kinsman Jonathan : “ ( ousin Sw ift, vou 
will never be a poet.’’ The young Jonathan was educated mainly 
at the charges of his uncle Godwin, a Tipperary ofllcial, who was 
thought to dole out his help in a somewkat grudging manner. 
In fact the a[>parently prosperous relative W'as the victim of 
. unfortunate speculations, and chose rath(*r to be reproached with 
I avarice than with inifiriidencc'. 'J'he youth was nsentful of 
! what he regarded as (iirmudgconly treatment, a bitterness 
I became? ingrained and began to cornxle his whole nature; and 
although he came in time to grasp the real state of the case he 
never mentioned his uncle wuth kindness or regard. At six he 
went to Kilkenny School, where Congreve was a schoolfellow; at 
fourteen he entered pensioner at Trinity CoIlcg(‘, Dublin, where 
he seems to have neglected his opportunities. He was referred 
in natural philosophy, including mathematics, and obtained his 
degree only by a special but by no means infrequent ac't of indul- 
gence. The patronage of his uncle galled him : he was dull and 
unhappy. We find in Swift few signs of precocious genius. 
As with Goldsmith and so many other men who have become 
artists of the pen, college pn;ved a stepmother to him. 

In 1688 the rich uncle, whose supposed riches had dwindled 
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SO much that at his death he was almost insolvent, died, having 
decayed, it would seem, not less in mind than in body and estate, 
and Swift sought counsel of his mother at Leicester. After a 
bri(?f residence with his mother, who was needlessly alarmed at 
the idea of her son falling a victim to some casual coquette, 
Swift towards the close of i68g entered upon an engagememt as 
secretary to Sir William Temple, whose wife (Dorothy Osborne) 
was distantly r(‘lated to Mrs Swift. It was at Moor Park, near 
Farnham, ilic residence to which 'rcinple had retired to cultivate 
apricots after the rapid decline of his influence during the critical 
pe riod of ( harles 11 . ’s reign (167(^1681), that Swift's acqiiaint- 
an('(* with Msther Johnson, the “ Stella ” of the famous Jour 7 ial, 
was begun. Stella’s mother was living at Moor Park, as servant 
or dame dr compagfjie of Temple’s strong-minded sister, I^dy 
OifTard. Swift was twenty-two and F^sther eight years old at the 
time, and a curious friendship sprang up between them. He 
taught the little girl how to write and gave her advice in reading. 

( »n his arrival at Moor Park, Swift was^ in his own words, a raw, 
inexperienced youth, and his duties were merely those of account- 
keeper and amanuensis : his ability gradually won him the con- 
fidence of his employer, and he was entrusted with some impor- 
tant missions. He was introduced to William ill. during that 
monarc'h’s visit to Sir William’s, and on one occasion acc( mi pan i(?d 
the king in his walks round the grounds. In 1693 'Fcmiple sent | 
him to trv and convince the king of the inevitable neces.sity of 
tricumial parliaments. William remained unconvinced and Swift’s 
vanit y re(Tived a useful lesson. The king had previously taught 
him “ how to cut asparagus after the Dutch fashion.” Next 
year, however, Swift (who had in the meantime obtained the 
dcgr(.‘e of M.A. (id eioidem at Oxford) (juitted Temple, who had, he 
considered, delayed too long in obtaining him preferment. A 
certificate of ('ondud while under 'remple’s roof was re(|uircd by 
all the Irish bishops he consulted licfore they would proceed 
in the matter of his ordination, and after five months’ delay, 
caused by wounded pride*. Swift had to kiss the rod and solicit in 
obsequious terms the favour of a testimonial from his dise'arded 
patron. Forgivene’ss was easv to a man of 'IVmple’s elevation and 
temperament, and he not only d(‘spat(died th(^ nee'cssarv recom- 
mendation but nddc'd a personal r(?qu(*st which obtained for Swift 
tlie small prebend of Kilroot near Belfast (January i6()5), where 
the new incumbent carried on a premature flirtation with a Miss 
Jane Waring, whom he called ” Varina.” In the spring of 
i6g6 he asked the reluctant Varina to wait until he was in a 
position to marry. Just four years later he wrote to Ikt in terms 
of such calculated harshness and imposed such conditions as to 
make further intercourse virtually impos.sible. 

In the meantime he had grown tired of Irish life and w'us gUxd | 
to accept Temple’s proposal for his return to Moor Park, where | 
he continued until Temple’s death in January 1699. During | 
this period he wrote much and burned most of what he had written, j 
He read and learned even more than he wrote. Moor Park took j 
him away from brooding and glooming in Ireland and brought 
him into the corridor of contemporary history, an intimate 
ac(|uaintancc with which became the chief passion of Swift’s 
life. His Pindaric written at this period or earlier, in the 
manner of Cowley, indicate the rudiments of a real satirist, but a 
satirist struggling with a most uncongenial form of expression. 
Of more importance was his first essay in satiric prose which 
arose directly from the position whic'h he occupied as domestic 
author in the Temple household. Sir William had in 1692 pub- 
lished his Essay upon Ancient and Modern Learnings transplant- 
ing to England a controversy* begun in France by Fontenelle. 
Incidentally Temple had cited the letters of Phalaris as evidence 
of the superiority of the Ancients over the Moderns. 'Pemple’s 
praise of Phalaris led to an Oxford edition of the Flpistles nomin- 
ally edited by Charles Boyle. While this was preparing, William 
Wotton, in 1694, wrote his Reflections upon Ancient and Modern 
Learning, traversing Temple’s general conclusions. Swift’s 
Battle of the Boohs was written in 1697 (‘xprcssly to refute this. 
Boyle’s Vindication and Bentley’s refutation of the authenticity 
of Phalaris came later. Swift’s aim was limited toco-operation 
in what was then deemed the w^ell-deserved putting down of 


Bentley by Boyle, with a view to wlii( h he represented Bentley 
and Wotton as the representatives of modern pedantry, trans- 
fixed by Boyle in a suit of armour given him by the gods as the 
( representative of the “ two noblest of things, sweetness and 
light.” The satire remained unpublished until 1704, when it 
was i.ssued along with The Tale of a Tub. Next year Wotton 
I declared that Swift had borrowed his Combat des livres from the 
Histoire poetique de la guerre nouvellement dadaree entre les 
anciens et les modernes (Pjiris, 1688). He might have derived 
the idea of a battle from the French title, but the resemblances 
and parallels between the two books are slight. Swift was 
manifestly extremely imperfectly acquainted with the facts of 
the case at issue. Such data as he displays may well have been 
derived from no authority more recondite than Temple’s own 
essay. 

In addition to £ioo. Temple left to Swift the trust and profit 
of publishing his posthumous writings. Five volumes appeared 
in 1700, 1703 and 1709. The resulting profit was .small, and 
I Swift’s editorial duties brought him into acrimonious relation 
j with Lady (iiffard. The dedication to King William was to have 
procured Swift an English prebend, but this miscarried owing 
to the negligence or indifference of Henry Sidney, carl of Romney. 
Swift then accepted an offer from l.ord Berkeley, who in the 
.summer of 1699 was appointed one of the lords justices of Ireland. 
Swift was to be his chaplain and secn‘tarv, but upon reaching 
lr(‘land Berkeley gave the secretaryship to a Mr Bushe, who had 
persuaded him that it was an unfit post for a clergyman. The 
rich deanery of Derry then became vacant and Swift applied 
for it. 'fhe secretary had already accepted a bribe, but Swift 
was informed that lie might still have the place for £jooo. 
With bitter indignation Swift d(‘n()unced the simony and threw 
up his chaplaincy, but he was ultimately reconciled to Berkeley 
by the pr(‘sentation to the rectory of Agher in Meath with the 
united vicarages of Laracor and Rathbeggan, to which w'a.s 
added the prebend of Dunlavin in St Patrick’s — the total value 
being about £230 a year. He was now often in Dublin, at most 
tw(‘nly miles distant, and through J.ady Berkeley and her 
daughters he became the familiar and chartered satirist of the 
fashionable society there. At Laracor, near Trim, Swift rebuilt 
the parsonage, made a fish-pond, and planted a garden wa’th 
pojilars and willows, bordering a (anal. His congregation con- 
sisted of about fifteen persons, ‘‘ most of them gentle and all of 
them simple.” He read prayers on Wednesdays and PVidays 
to himself and his clerk, b(*ginning the exhortation “ Dearly 
beloved Roger, the Scripture moveth you and me in sundry 
places.” Ifiit he .soon began to grow tired of Ireland again and 
to pay visits in Leicester and London. The author of the 
Tale of a Tub, which he had had by him since 1696 or 1698, must 
have felt conscious of powers capable of far more effective 
exercise than reading-desk or pulpit at I^aracor could supply; 
and hi.s r(\solution to exchange divinity for politics must appear 
fully justified by the result. The Discourse on the Dissensions 
in Athens and Rome (September 1701), written to repel the tactics 
of the Tory commons in their attack on the J^artition Treaties 
” without humour and without satin*,” and intended as a dissua- 
sive from the pending impeachment of Somers, Orford, Halifax 
and Portland, received the honour, extraordinary for the maiden 
publication of a young politician, of being generally attributed 
to Somers himself or to Burnet, the latter of whom found a public 
di.savowal necessary. In April or May 1704 appeared a more 
remarkable work. Clearness, cogency, masculine simplicity of 
diction, arc conspicuous in the pamphlet , but true creative power 
told the T(de of a Tub. “ Good Ck)d ! what a genius I had when 
I wrote that book ! ” w'as his own exclamation in his latter years. 
It is, indeed, if not the most amusing of Swift’s satirical works, 
the most strikingly original, and the one in which the compass 
of his pow'crs is most fully di.splayed. In his kindred productions 
he relies mainly upon a single clement of the humorous — logical 
.sequence and unruffled grax itv bridling in an otherwise frantic 
absurdity, and investing it wath an air of sense. In the 'Tale of a 
Tub he lashes out in all directions. The humour, if less cogent 
and cumulative, is richer and more varied; the invention, too, 
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is more daringlv original and more completely out of the reach 
of ordinan* faculties". The supernatural coats and the quintes- 
sential loaf may be paralleled but cannot be surpassed; and the 
book is throughout a mine of sugge>tiveness, as, for example, 
in the anticipation of Carlyle’s clothes philosophy within the 
compass of a few lines. At the same time it wants unity and 
coherence, it attains no conclusion, and the author abuses his 
digressive method of composition and his convenient fiction of 
hiatuses in the original manuscript. • The charges it occasioned 
of profanity and irreverence were natural, but groundless. 1 here 
is nothing in the book incon^istt‘nt with Swift s professed and 
real character as a sturdy C'hundi of Kngland parson, who 
accepted the. doctrines of his Church as an essential constituent 
of the social order anaind him, battled for them with the fidelity 
of a soldier defending his colours, and held it no part of his duty 
to uiulerstaiid, inteqiret. or assimilate them. 

In February 1701 Swift took his D.L). degree at Dublin, and 
before the close of the year he had taken a step destined to 
exercise a mo^t important influence on his life, by inviting two 
ladies to Laracor. Esther, daughter of a merchant named Edward 
Johnson, a dependant, and legatee to a small amount, of Sir 
William Temple 'n (l)orii in March 1680), whose ac(|uaintance he 
had made at Moor Park in i6S9,and whom he has immortalized 


at II o'clock at night Partridge, the alniamtc maker, should 
infallibly die of a raging fever. On the ^otli of March he issued 
a letter confirming Partridge’s sad fate. Grub Street elegies 
on the almanac maker were hawked about London. Partridge 
was widelv' deplored in obituary notices and his name was slriu'k 
off the rolls at Stationers’ Hall, 'fhe poor man was obliged to 
issue a special alnuinac to assure his clients and the public tliat 
he was not dead : he was fatuous enough to add that lie was not 
only alive at the time of writing, but that he was also denion.strably 
alive on the dav when the knave Bickerstoff (a name borrowed 
bv Swift from a sign in Long Aere) asserted that he di< d of fever. 
This elicited Swift’s most amusing Vindication of laaac Bicker- 
staff Esq. in April 1 700. fhe laughter thus provoked extinguished 
the Predictions for three years, and in 1715 Partridge died in 
fact; but the episode left a permanent trace in classic literature, 
for when in 1709 Steele was to start the Tatler, it tx curred to 
him tliat he could secure the public ear in no surer way than by 
adopting the name of Piekerstaff. 

From February 1708 to April 1709 Swift was in London, 
urging upon the Godolphin administration tlie claims of the 
Irish clergv to the fir.stfriiits and twentieths (‘^Quicn Anne’s 
Pounty ”), which brought in about £2500 a year, already granted 
to their brethren in JEngland.- His having lieen selected fi>r 


as “ Stcihi.” ^ c.ime over with her companion Rebecca Dingley, 
a poor relative t)f the Temple family, anel was soon permanently 
domiidled in his neiglibourhood. The melaneholy talc of Swift’s 
attachment will be more conveniently narrated in another place, 
and is only alluded to here f(.)r the sake of chronology. Mean- 
while t'ne sphere of his intimacies was rapidly widening. He had 
been in Engl.ind for three years together, 1701 to 1704, and 
counted Pope, Steele and Addison among Ids friends. The 
success of his pamphlet gained him ready access to all W hig 
circles; but already his conhdcncti in that parly was shaken, and 
he was beginning to meditate that change of sides which has 
drawn down upon him so much but such unjustifiable obloquy. 
The true state of the case may easilv be collected from his next 
publications - 7 ’//^' Sentiments of a Church of England Man, and ! 
0/1 the Reasonableness of a Test (1708). The vital difierencts I 
among the friends of the Hanover .succession were not polilieal, 
but ecclesiastical. From this point of view Ssvift’s sympathies 
were entirely with the Tvtries. As a minister of the ( hurch he felt 
his duty and his interest etiually concerned in the supf)ort of her 
cause; nor could he fail to discover the inevitable tendency of 
Whig doctrines, whatever ciiresses individual \\ nigs might 
bestow (/n individual clerg}'men, to abase the Jsstahli. liment as a 
corporation. He sincerely believed tliat the ultimate purport? 
of freethinkers was to escape fr<jm moral restraint; , and he had 
an unreasoning antipathy to Sct^tch J’resbytcrians and English 
Dissenters. If Whiggisin could be proved to entail Dissent, he 
was prepared to abandon it. One of liis pamphlets, written 
about this time, contains his recipe for the promotion of religion, 
and is of itself a sutfiricnt testimony to the extreme materialiMii 
of his views. Censorships and penalties are among the means 
he recommends. His pen was exerted to better purpose in tlie 
most consummate example of his irony, the Argument to prm^e 
that the Abolishing of Christianity in England may, as things now 
stand, be attended with some Inconvenient ies (1708). About this 
time, too (November 1707), he produced his be:T narrative poem, 
Baucis and Philemon, while the next few montlis witnessed one 
of the most amusing hoaxes ever perpetrated against the (juackery 
of astrologers. In his Almanac for 1707 a Protestant alarmist 
and plot vaticinator styled John Partridge warned customers 
jLiainst rivals and impostors. This n<Tice attracted Swift’s 
actention, and in Januar\’ 1708 he issued Predictions for the 
Ensuing Year , by Isaac Bickerstaff \wr\XXvn to prevent tlic People 
of England being imposed upon by Vulgar Almanac Makers.” 
In this brochure he predicts solemnly that on the 29th of March 

* The name “ Stella " is simply a translation of Esther. Swift 
may have learne<l that Esther inciin.s “ star " from the lilementa 
linguae persicae of John ffreaves or from some Persian scliolar; 
but he is more likely to have seen the etymolo^ry in the form given 
from Jewish sources in Bnxt.orf’s Lexicon, where the interpretation 
takes the more suggestive form " StclUi Veneris." 


such a ciuiiinission shows that he was not yet regarded as a 
deserter from the Whigs, although the ill success of his represen- 
tations probably helped to make him one. By November 1710 
he was again domieiled in London, and writing his Journal to 
Stella, that uniejue exemplar of a giant’s playfulness, “ wliicJi was 
written fur one person's private pleasure aiul has had indestruc- 
tible attractiveness for every one since. ” In the first pages of this 
marvellously minute record of a busy life we find liiin depicting 
the decline of Whig credit and complaining of the cold recepti<m 
acc'orded liim by Godolphin, whose penetration had doubthss 
delected the precariousness of his allegianc'e. Witliin a few 
weeks he had l)t‘<‘ome the. lampooner of the fallen treasurer, the 
bosom friend of Oxford and Bolingbroke, and the writer of the 
Examiner, a journal established as the exponent of D^ry views 
(November 1 7 10). He was now a power in the state, the intimate 
friend and recognized einial of the first writers of the day, the 
associate of ministers on a footing of perfect cordiality and 
familiarity. “ We were determined to have you,^’ said Boling- 
I broke to him afterwards ; “ you were the only one wc were afraid 
of.” He gained his point respecting the Irish (‘udownients; and, 
by his own account, his credit procured the fortune of more than 
forty deserving (;r undeserving clients. The envious but graphic 
description of his demeanour conveyed to us by Bishop Kennet 
attests the real dignity of his position no less than the airs he 
thought fit to assume in con.seqiience. The cheerful, aluio.T 
jovial, lone of his letters to Stella evinces his full contentment, 
nor was he one to be moved t(j gratitude for small mercies. He 
liad it, in fact, fully in his own power to determine his relations 
w'ith the ministry, and he would be satisfied with nothing short 
of familiar and ostentatious efjuality. His advent marks a new 
era in English political life, the age of public o})inion, (Teated 
indeed by the circumstances of the time, but powerfully fostered 
and accelerated by him. By a strange but not infrequent irony 
of fate tlie most i mperious and despotic spirit of his day labiaired 
to enthnjne a power which, had he himself been in authority, he 
w'ould liave utterly detested and despised. For a brief time he 
seemed to resume the whole j)ower of the English press in his 
own pen and to guide public opinic/n as lie would. His .sc^rvices 
to his party as writer of the Examiner, which he (|uitted in July 
1711, were even surpassed by those which he rendered as the 
author (T telling pamphlets, among wliich The Conduct of the 
Allies and of the Late Ministry, in beginning and carrying on the 
Present War, and Remarks on the Barrier Treaty (November and 
December 1711) hold tlie first rank. In truth, however, he was 
lifted by the wave he seemed to command. Surfeited with glory, 
The grant of the firstfniits was to be marie contingent on a 
concession from the Tris]\ clergy in the shr.pe of the abolition of the 
siicranyntal test. This Swift would not agree to. He ultimately 
won his poiot from Harley, and his success marks his open rupture 
with the Whigs. 



SWIFT, JONATHAN 


which it l)cgan, after Malplaqiiet, to think might be purchased at 
too heav)^ a cost, the nation wanted a convenient excuse for 
relinquishing a burdemsome war, which the great military genius 
of the age was suspected of jirolonging to fill his pockets. The 
Whigs had been long in oflicc. 'I’he High Church party had 
derived great strength from the Sacheverell trial. Swift did 
not bring about the revolution with which, notwithstanding, he 
associated Ids name. There seems no reason to suppose that he 
was consulti^d respecting the great Tory strokes of the creation 
of the twelve new peers and the dismissal of Marlborough (Decem- 
ber 1711), l>ut they would hardly have been ventured upon if 
The Conduct of the Allies and the Examiners had not prepared the 
way. A scarcely Jess important service was rendered to the 
ministry b\ Jiis Letter to the October Chib, artfully composed to 
soothe tlu‘ impatience of Harley’s extreme followers. lie had 
every claim to tlie highest preferment that ministers could 
give him, l)ut his own pride and prejudice in high places stood 
ill Ids way. 

Generous men like Oxford and Bolingbroke cannot have been 
unwilling to reward so serviceable a friend, especially when their 
own interest lay in keeping him in England. Harley by this 
time was losing influence emd was becoming chronically incapable 
of any sustained effort. Swift was naturally a little sore at seeing 
t be see of I lercford slipping through his fingers. He had already 
lost \\ aterford owdng to the jirejudice against making the author 
of the Talc of a Tub a bishop, and he still had formidable antagon- 
ists in the archbishop of York, whom he had scandalized, and the 
duchess of Somerset, w'hoin he had satirized. Anne was particu- 
l;t,rly amenable to the influence of priestly and female favourites, 
and it must be considered a proof (jf the strong interest made for 
Sw ift that she w^as eventually persuaded to appoint him to the 
deanery of St Patrick’s, Dublin, vacant by the removal of Bishop 
Sterne to Dromore. Jt is to his honour that he never speaks of 
the (jiieen with resentment or bitterness. Jii June 1713 he set 
out to take possession of his dignity, and encountered a very cold 
reception from the I)ublin public. The dissensions between the 
chiefs of his party speedily recalled him to England. He found 
affi'.irs in a desperate condition. 'I'hc (|uecn’s demise was 
evidently at hand, and the same instinctive good sense w'hich 
had rang(?d the nation on the sidt? of the Tories, w^hen Tories 
alone could terminate a fatiguing w'ar, renden'd it Whig when 
Tories manifestly could not be trusted to maintain the Protestant 
succession. In any event the occupants of (Thee could m(*rcly 
havii laid the choiceof risking their headsin an attempt to exclude 
the elector of 1 lanover, or of watiting patiently till he should come 
and eject them from their posts; yet they might have remained 
formidable could they have remained united. To tlie indignation 
with which he regarckid Oxford’s refusal to advance him in the 
peerage tlie active’ St John added an old disgust at the treasurer’s 
pedantic and dilatory formalism, as w^ell asdus evident pr(.»pensity, 
while leaving his colieague the fatigues, to engross for himself the | 
chief credit of the administration. Their sc'hemes of policy | 
diverged as widely as their characters ; Rolingbroke’s brain i 
teemed with the wildest plans, which Oxford might have more j 
effectually discountenanced had he been prepared with anything I 
in their place. Swift’s endeavours after an aexommodation 
were as fruitless as unremitting. His nmrlification was little 
likely to temper the habitual virulence of his pen, which rarely 
produced anything more acrimonious than the attacks he at this 
period directed against Burnet and his former friend Steele. 
One of his pamphlets against the latter. The Public Spirit oj the 
Whiii^s set forth in their Generous Encouragement of the Author of 
the Crisis (1714), was near involving him in a prosecution, some 
invectives ag’.u’nst the Scottish peers having proved so exasper- 
ating to Argyll and others that they repaired to the queen to 
demand the punishment of the author, T whtjsc identity there 
could be no doubt, although, like all Swift’s writings, except the 
Proposal for the Extension of Religion, the pamphlet had been 
published anonymously. The immediate withdrawal of the 
offensive passage, and a sham prosecution instituted against 
the printer, extricated Swift fnjm his danger. 

MctUiwhiJe the crisis had arrived, and the discord of Oxford 


and Bolingbroke had become patent to all the nation. Fore- 
seeing, as is probable, the impending fall of the former. Swift 
retired to Upper Letcombe, in Berkshire, and there spent some 
weeks in the strictest seclusion. This leisure was occupied in 
the composition of his remarkable pamphlet, Some Free Thoughts 
on the Present State of Adairs, which indicates his complete 
conversion to the bold policy of Bolingbroke. The utter exclii- 
.sion of Whigs as well as Dissenters from ofiice, the remodelling 
of the army, the imposition of the most rigid restraints on the 
heir to the throne — such were the measures which, by recom- 
mending, Swift tacitly admitted to be necessary to the triumph 
of his party. If he were serious, it can only be said that the 
desperation of his circumstanc(fs had momentarily troubled the 
liH'idity of his understanding ; if the pamphlet were merely 
intended as a h’eler after public opinion, it is surprising that he 
did not perceive how irretrievably he was ruining his friends in 
the eyes of all moderate men. Bolingbroke’s daring spirit, 
how'ever, recoiled from no extreme, and, fortunately for Swift, 
he added so much of his own to the latter’s MS. that the produc- 
tion was first delayed and then, upon the news of Anne’s death, 
immediately suppressed. This incident but just antic^ipated 
the revolution which, after Bolingbroke had enjoyed a three 
days’ triumph over Oxford, drove him into exile and prostrated 
his party, but enabled Swift to perform the noblest action oi 
his life. Almost the first acts of Bolingbroke’s ephemeral 
j)remiership were to order him a thousand pounds from the 
exchequer and despatch him the most flattering invitations. 
The same post brought a letter from Oxford, soliciting Swift’s 
company in his retirement; and, to the latter’s immortal honour, 
he hesitated not an instant in preferring the solace of his friend 
to the offers of St John. When, a few days afterwards, Oxford 
was in prison and in danger of his life, Swift begged to share his 
captivity; and it was only on the offer being declined that lie 
finally directed his steps towards Ireland, where he was very ill 
received. The draft on the exchequer was intercepted by the 
queen’s death. 

'J’hese four busy years of Swift’s London life had not been 
entirely engrossed by politics. First as the associate of Steele, 
with wliom he quarrelled, and of Addison, whose esteem for him 
.survived all differences, afterwards as the intimate comrade of 
Fopc and Arbulhnot, tlie friend of Congreve and Atterbury, 
Parnell and Gay, he entered deeply into the literary life of the 
period. He was treasurer and a leading member of the Brothers, 
a so(Mety of wits and statesmen which recalls the days of Horac'c 
and Maecenas. Pie promoted the subscription for Pope’s Homer, 
contributed some numb(?rs to the Tatler, Spectator, and IntcUT 
gencer, and joined with Pope and Arbuthnot in establishing the 
Seribierus Club, writing Mari inns Scriblertis, his share in which 
can have been but small, as well as John Bull, where the chapter 
recommending the cdiK'ation of all blue-eyed children in d(‘pravity 
for the public good must surely b(? his. His misi'ellanies, in 
some of which his satire made the nearest approach perhaps ever 
made to the methods of physical force, such as A Meditation upon 
a Broomstick, and the poems Sid Hamet's Rod, The City Shower, 
The Windsor Prophecy, The Prediction of Merlin, and The 
History of VanbruglCs House, belong to this period. A more 
laboured w^ork, his Proposal for Correcting, Improving and Ascer^ 
taining the English Tongue (1712), in a letter to Harley, suggest- 
ing the regulation of the Phiglish language by an ticademy, is 
chiefly remarkable as a proof of the deference paid to P’ren( h 
taste by the most original Phiglish writer of his (Ja>^ His History 
of the Four Last Years of the Reign of Queen Anne is not on a level 
with his other political writings. To sum up the incidents of 
this eventful period of his life, it was during it that he lost his 
mother, always loved and dutifully honoured, by death; his 
sister had been estranged from him some years before by an 
imprudent marriage, which, though making her a liberal allow- 
ance, he never forgave. 

The change from London to Dublin can seldom be an agreeable 
one. To Swift it meant for the time the fall from unique 
authority to absolute insignificance. All share in the adminis- 
tration of even Irish afiairs was denied him; every politician 
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shunned him: and his society hardly included a single author or 
wit. He “ continued in the greatest privacy and “ began to 
think of death/’ At a later period he talkcti of “ living of rage, 
like a poisoned rat in a hole for some time. howe\'er, lie was 
buoved up by feeble hopes of a restoration to England. So late 
as 1726 he was in England making overtures to W alpole, but he 
had no claim on ministerial goodwill, :md as an opponent he had 
by that time done his worst. By an especial (riielty of fate, 
what should have been the comfort became the bane of his 
existence. W’e have already mentioned his invitation of Esther 
Johnson and Mrs Dingley to Ireland. Both before and after his 
elevation to the deanery of St Patrick’s these ladies cimtiniied 
to reside near him, and superintended his household during his 
absence in London. He had offered no obstacle in 1704 b> a 
match proposed for Stella to Dr W illiam Tisdall of Dublin, and, 
with his evident delight in the society of the dark-haired, bright - 
eyed, uittv beaut v— a model, if we may take his word, of all that 
woman should be— it seemed unaccountable that he did not 
secure it to himself by the expedient of matrimony. A consti- 
tutional infirmitv has been suggested as the reason, and the con- 
jecture derives support from several peculiarities in his writings. 
But, whatever the cause, his condia t proved none the less the 
fatal embirterment of his life and .Stella's and yet another's. 
He had al\\a\s been unluckv in his relatiinis with the fair 
sex. In i0g5 he had idealizetl “ Varina." Varina was avenged 
bv X'anessa, who pursued .Swift to far other purpoM*. Esther 
X'anhomrigh (b. Feb. 14, thooi, the daughter of a Dublin 
merchant of Dutch origin, who died in 1704 leaving £iO,ooo, 
had become known to .Swift at the height of his political inllii- 
ence. He lodged el< <se to her mot her, w as int roduced to the family 
bv Sir A. Fountaine, in 1708, and be< ame an intimate of the 
house. X'anessa insensibly became his puf)il. and he insensibly 
U'came the object of her impassioned affection. Her letters 
reveal a spirit full of ardour and enthusiasm, and warped by tluit 
per^'crse bent which leads so many women to prefer a tyrant to 
a euinpanion. Swift, on the other hand, was devoid of passion. 
Of friendship, even of tender regard, he was fully capable, but 
not of love. The spiritual realm, whether in divine or earthly 
things, was a region closed to him, where he had never .set foot. 
As a friend he inu>t ha\'e greatly preferred Stella to X\anessa. 
Marriage wa.s out of the question with him, and, judged in the 
light of Stella's dignity and womanliness, this ardent and un- 
reasoning display of passion was beyond comprehension. But 
X’anessa assailed him on a very weak side. The strongest of all 
his instincts wiis the thirst for imperious domination. X'anessa 
hugged the fetters to which Stella merely submitted. Flattered to 
excess by her surrender, yet conscious of his binding obligations 
and his real preference, he could neither discard the one beauty 
nor desert the other. It is humiliating to human strength and 
consoling to human weakness to find the Titan behaving like 
the least resolute of mortals, seeking refuge in temporizing, in 
evasion, in fortuitous circumstance. He no doubt trusted that 
his removal to Dublin would bring relief, but here again his evil 
star interposed. V'ane.ssa’s mother died (1714), and she followed 
him to Ireland, taking up her abode at Cclbridge within ten miles 
of Dublin. Unable to marry Stella without destroying Vanessa, 
or to openly welcome X^anessa without destroying .Stella, he was 
thus involved in the most miserable embarrassment; he continued 
to temporize. Had the solution of marriage been open Stella 
would undoubtedly have been Swift’s choice. Some mysterious 
obstacle intervened. It was rumoured at the time that Stella 
was the natural daughter of Temple, and Swift him.self at times 
seems to have been doubtful as to his own paternity. There is 
naturally no evidence for such reports, wliii h may have been 
fabrications of the anti-deanery faction in Dublin. From the 
same .source sprang the report of Swift’s marriage to Stella by 
Bishop Ashe in the deanery garden at ( logher in tlic .summer 
of 1716. The ceremony, it is sugge sted, may have been extorted 
by the jealousy of Stella and have been accompanied by the 
express condition on Swift’s side that the marriage was never 
to be avowed. The evidence is by no means complete and has 
never been exhaustively reviewed. John Lyon, Swift’s constant 
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attendant from 1735 onwards, disbelieved the slor\ . It was 
accepted bv the early biographers, Deane Swift, Orn rv, Delanv 
and Sheridan: also by Johnson, wScott, Dr (iarnelt, C raik, Dr 
lU-rnard anil otlu ix. 'Fhe arguments agilin^t the inai 1 iage wue 
lir>t marshalled by Mom k Mason in his History of Si Hairick's, 
and the conjecture, though plausible, has failed to ('oiivince 
Forster, Stephen, Aitken, Hill, Lane, Poole and ('hurt«»n Collins. 
Never more than a nominal wife at most, the unfortunate Stella 
commonly passed for his mistress till the day of her de.ith (in her 
will she writes herself sf^inster), bearing her doom with uncom- 
plaining rcsigfiation, and I'onsoled in some degree by iin(jU(‘sti()n- 
able proofs of the permanence of his love, if his feeling for her 
deservt‘s the name. Meanwhile his efforts w’ere directed to soul he 
Miss X’anhomrigh, to whom he addressed Cademis [/)<’< a// 5] and 
I'aiiessii, the history of their attachment and the bcsi exami)lc 
of his serious poetry, and for whom he sought to provide honour- 
ably in marriage, without cither succeeding in his iinim diate aim 
or in thereby opening her eyes to the ho|)elessness of lur passion. 
In 1720, on what occasion is uncertain, he began to pay lur 
regular visits. Sir XX'alter Scull found the Abbey earden at 
Celbridgc still full of laurels, several of which she was ai ( iistuined 
to plant whenever she expected Swift, and the table at w hii h lhe\ 
had been used to sit was still shown. But the catastrophe of 
her tragedy was at hand. W orn out with his evasions, she at 
last (1723) look the desperate step of writing to Stella, (»r, accord- 
ing to another account, to Swift himself, demanding to know the 
nature of the connexion with him, and this terminated the melan- 
choly history as witli a (lap of thunder. Stella sent her rivals 
letter to .Swift, iind retired to a friend’s house. Swill r«K.](‘ ilowii 
to Marley Abbey with a terrible countenance, petritied X’aiussa 
by his frown, and departed without a word, Hinging dowai a 
packet which only contained her own letter to Stella. X'anessa 
died within a few weeks. She left the poem and correspondence 
for publication. The former appeared immediate! v. the latter 
was suppressed until it was published by Sir XX'alter .Scott. 

Five years afterwards .Stella followed X’anes‘'a to tlie gra\e. 
The grief \\liich the gradual decay of her health (‘virlently oceu- 
sioned Swift is sufficient proof of the sincerity of his attachment, 
as he understood it. It is a just remark of Tluu'keray's that he 
cven/where half-conscioiisly recognizes her as his better angel, 
and dwells on her wit and her tenderness with a fondness he 
never exhibits for any other topic. On the 28lh of January 1 728, 
she died, and her wTetched lover sat dow'n the same night to 
record her virtues in language of unsurpas.sed simplicity, hut 
to us who know the story more significantly for what it conceals 
than for w'hat it tells. A lock of her hair is preseiwx'd, with the 
inscription in Sw iit's handwriting, most affecting in its apparent 
cynicism, “ Only a woman's hair ! ” “ Only a w'oinan's hair,’’ 

comments Thackeray; ‘‘only love, only fidelity, purity, inno- 
cence, beauty, only the tendcrest heart in the wa)rld stricken 
and wounded, and passed away out of reach of pangs of hope 
deferred, love insulted and pitiless desertion; only that lock of 
hair left, and memory, and remorse, for the guilty, lonely wretch, 
shuddering over the grave of his victim.” The more unanswTr- 
ablc this tremendous indictment appears upon the evidence the 
greater the probability that the evidence is incomplete. Tout 
comprendre e'est tout pardonner. 

Betwx-en the death of Vanessa and the death of Stella came the 
greatest political and the greatest literaiy^ triumph of Swift’s 
life. He had fled to Ireland a broken man, to all appearance 
politic, ally extinct; a few' years w'erc to raise him once more to 
the summit of popularity, though power w'as for ever dcniiaj 
him. (>)nsciously or unconsciously he first taught the Irish 
to rely upon themselves and for many generations his name was 
the most universally popular in the country. With his fierce 
hatred of what he recognized as injustice, it was impossible that 
he should not feci exasperated at the gross misgovcrnmcnl of 
Ireland for the supposed benefit of Fmgland, the systematic 
exclusion of Irishmen from places of honour and profit, the 
spoliation of the country by absentee landlords, the deliberate 
discouragement of Irish trade and manufactures. An Irish 
patriot in the strict .sense of the term he w'as not; he was proud 



SWIFT, JONATHAN 229 


of bi'ing an iMiglishman, who had been accidentally “ dropped 
in IrelcLiur'; he looked upon the indigenous population as 
(’oncjuered savages; but his pride and sense of equity alike re- 
volted against the stay-at-home Englishmen’s contemptuous 
treatment of their own garrison, and he delighted in finding 
a point in \\hieh the triumphant faction was still vulnerable. 
If is Proposal jor Ike Universal Use of Irish Manufactures , pub- 
lished anonymously in 1720, urging the Irish to disuse English 
goods, became the subject of a prosecution, which at length had 
to be dropi)ed. A greater opportunity was at hand. One of 
thi‘ chief wants of Ireland in that day, and for many a da}^ 
afterwards, was that of small currency adapted to tjie daily 
transactions of life. Questions of coinage o('cupy a large part 
(^f the correspondence of the primate, 7\rchl)ishop Boulter, 
whose anxiety to deal rightly with the matter is evidently ver\'’ 
real and conscientious. Tlierc is no reason to think that the 
Engl is]) ministry wished otherwise; but secret influences were 
at w(jrk, and a patent for supplying Ireland with a coinage of 
coj)per halfpeiu'c was accorded to \Villiam Wood on such terms 
that the profit accruing from th(‘ difference between the intrinsic 
aufl the nominal value of the coins, about 40 ®'o, was mainly 
divided bet ween him and George T.’s favourite duchess of Kendal, 
by whose influimce Wood had obtained the privilege. Swift 
now had his opportunity, and th(‘ famous six letters signed 
M. B. Drapier (April to .Doc. 1724) soon set Inland in aflame. 
Every effort was us<‘d to dis('over, or rather to ol)tain legal 
evidence against, the author, whom, Walpole was assured, it 
would then have taken ten thousand men to apprehend. None 
could be procun*d; the public passion swept everything before 
it; the patent was cancelled; Wood was compensated by a 
j)ension ; Swift was raised to a hciglil of popularity which he 
retained for the rest of his life; and the only real sufferers were 
the Irish people, who lost a ('onvenience so badly needed that 
1 hey might well have aff(jrd(‘d to connive at Wood’s illicit profits. 
Perhaps, however, it was worth while to teach the English 
ministry that not everything could be done in Ireland, Swift’s 
pamphlets, wrilt(‘n in a style more kvel with the jiopular 
intelligence than even his (jwn ordinary manner, an^ models 
alike to the controversialist who aids a good cause and to him 
who is burdened w ith a bad one. TIk* former may profit by I lie 
study of his inars'elloiis lucidity rind vehem<‘nce. Hie latter by 
his sublime audacity in exaggeration and the sophistry v/itli 
which h(‘ involves the innocent halfpciK'c in the oblof|uy of Uni 
nefarious patentee. 

Th(' noise of the Drapier Toilers had hardly died away wdien 
Swift accjuired a more durable glory by the publication of Traih'ls 
Into Several Remote Nations of the World, in four parts. By Lemuel 
Gulliver, first a surgeon and then a captain of several ships 
(Benjamin Motto, October 7726). The first hint came to him 
at the meetings of the Scribleru.s ( 1 ub in 1714, and the work w'as 
well advanced, it would seem, by 1720. Allusions show that 
it wais circulated privately for a considerable period before its 
actual (anonymous) publii'atioii, on the 28th of October 7726. 
P(^pe arrang{‘d that Erasmus Lewis should act as literaiy’’ agent 
in negotiating the manuscript. Swift was afraid of the recep- 
tion the book w'oiild meet with, especially in political cindes. 
The keenness of the satire on courts, parties and statesmen cer- 
tainly suggests that it w'as planned while Sw'ift’s disappoint- 
ments as a ])ublic man WTre still rankling and recent. It is 
Swift’s peculiar good fortune that his book can dispense wdth 
th(i interpretation of wdiich it is nevertheless susceptible, and 
may be equally enjoyed W'hct,her its inner meaning is appn*- 
liended or not. It is so true, so entirely based upon the facts of 
human nature, that the cpiestion w'hat particular class of persons 
supplied the author with his examples of folly or misdoing, 
how'ever interesting to the commentator, may be neglected by 
the reader. It is also fortunate for him that in three parts out 
of the four he should have entirely missed “ the chief end I 
propose to myself, to vex the wHjrld rather than divert it.” 'I'he 
world, whk'h perhaps ought to have been vexed, (’hose rather 
to be diverted; and the gnxit satirist literally strains his powxr 
ut pueris placeat. I"ew' books have added so much to the 


innocent mirth of mankind as the first two parts of Gulliver; the 
misanthropy is quite overpowered by the fun. The third part, 
equally masterly in composition, is less felicitous in invention; 
and in the fourth Swift has indeed carried out his design of 
vexing the world at his own cost. Human nature indignantly 
rejects her portrait in the Yahoo as a gross libel, and the protest 
is fully warranted. An intelligence from a superior sphere, 
bound on a voyage to the earth, might actually have obtained 
a fair idea of average hinn^iity by a preliminary call at Lilliput 
or Brobdingnag, but not from a visit to the Yahoos. While 
Gulliver is infinitely the most famous and popular of Swifts 
works, it exhibits no greater powers of mind than many others. 
The secret of success, here as elsewdierc, is the writer’s marvel- 
lous imp^^rturbability in paradox, his teeming imagination and 
his rigid logic. Grant his premises, and all the rest follows; his 
w'orld may be tumed topsy-turvy, but the relative situation of 
its contents is unt'hanged. The laborious attempts that have 
been made, particularly in Germany, to affiliate the Travels 
only serve to bring Swift’s essential originality into stronger 
relief. He had naturally read Lucian and Rabelais — possibly 
Crusoe and the Arabian Nif>Iits. He had read as a young man 
the binary adventure of Bishop Wilkins, Bishop Godwin and 
(yrano de Bergerac. He had read contemporary accounts 
of Peter the W ild Boy, the History of Sevarambes by D’Alais 
(7677) and Foligny’s Journey of Jacques Sadeut to Australia 
(7fK)3). He may have read Joshua Barnes’s description of a 
race of “ Pygmies ” in his Gerania of 1675. He copied the 
I account of the storm in the second voyage almost literally from 
I Stur7uv’s Compleat Mariner, Travellers’ talcs w’ere deliberately 
! embalmed by Swift in the amber of his irony. Something 
j similar was attempted by Raspe in his Munchausen sixty years 
later. 

grave humour and pow'er of enforcing moment(3US 
truth by ludicrous exaggeration were next displayed in his 
Modest Proposal for Preventing the Children of Poor People 
from being a Burden to their Parents or the Country ^ by fattening 
and eating them (1729), a paralbd to the Argument against 
Abolishing Christianity, and as great a masterpiece of tragic 
I as the latter is of comic irony. 'I'he Directions to Servants 
(first published in 1745) in like manner derive their overpo wiring 
I ('omic force fro 7 n the im])erturbablc solemnitv wfith which all 
I the misdemeanours that domestics can commit are enjoined 
upon them as duties. The pow'er of minute observaticjn dis- 
played is most remarkable, as also in Polite Conversation (written 
in 7737, published in 1738), a surprising asse 7 nblage of the 
vulgarities and trivialities current in ordinary' talk. As in 
the Directions, the satire, though cutting, is good-natured, and 
the piece shows more ani7nal spirits than usual in Swift’s latter 
y'ears. It was a last flash of gaiety'. The attacks of giddiness 
and deafness to which he had ahvays been liable increased upon 
him. Already' in 1721 he complains that the buzzing in his ears 
diNCoiu’crts and confounds him. After the Directions he writes 
little beyond occasional verses, not seldom i 77 decent and com- 
monly trivial. He sought refuge from inferior society'' often 
in nonsense, occ asionally in obsi'enity. An exception must be 
made in the case of the delightful Hamilton's Bawn, and still 
more of the verses on his own death (1731), one of the most 
powerful and also one of the saddest of his poems. In The 
Legion Club of 1736 he ( ornposed the fiercest of all his verse 
satires. He hatcej the Irish parliament for its lethargy and the 
Irish bishops for thenr interferenc e. He ficTcely opposed Arch- 
bishop Boulter’s plans for the reform of the Irish currency, but 
admitted that his nail objection w'as senti7nental : the coins 
should be struck as w'ell as circulated in Ireland. His exertions 
in repressing robbery and mendicancy' were strenuous and 
successful. His popularity remained as great as ever (he 
received the freedom of Dublin in 1729), a7id, when he w'as 
menaced by the bully Bettesworth, Dublin rose as one man to 
defend him. He governed his cathedral with great strictness 
and conscientiousness, and for y’ears after Stella’s death con- 
tinued to hold a miniature court at the deanery. But his 
failings of mind were exacerbated by' his bodily' infirmities; he 
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grew more* and more whimsical and capricious, morbidly sus- 
picious and morbidly parsimonious ; old friends were estrango( 
or removed by death, and new iriends did not come forward 
in their place. For many years, nevertheless, he maintained 
a correspondence with Pope and Polingbroke, and with Arbiith- 
not and Gav until their deaths, with such warmth as to prove 
that an ill opinion of mankind had not made him a misanthrope, 
and that human affection and sympathy were still very necessary 
to him. The letters become scarcer ^ind scan er with the decay 
of his faculties; at last, in 1740, comes one to his kind niece, 
Mrs Whiteway, of heartrending pathos : — 

“ 1 have been verv miserable all ni.eht, and tonlay extremely deaf 
and full of pain. 1 atn stupid and confounded that i c.innot 
express the mortiticarion I am under both of bo«ly and mind. All J 
1 can sav is that 1 am not in torture; but I daily and hourly expect . 
it. Pray let me know lu>w your health is and y<nir family : 1 hanlly j 
understand one word I write. T am sure my day.s will be very | 
few; le\s and misciable they must be. 1 am. for those lew dayr>. j 
voiiis entirely — Jon \ riiA.v Swikt. 

If 1 iln not biuiuler, it is Satiinlay. July T7.10. 

“If I li\'e till Monday I shall lu>pe to see you. perhaps for the 
last time." 

Account book entries continue until 1742. 

In Man'h 1742 it was ncre.ssary to appoint guardians of Swift's 
person and estate. In September of the same year his physical 
malady reached a crisis, from which he ernergt'd a helf)Iess wreck, 
with faculties paralysed rather than destroyed — *' He never 
talked nonsense or said a foolish thing.” The particulars of 
hi.s rase have been investigated by Dr Ihieknill and Sir William 
^^’ilde, who have proved that he suffered from nothing that could 
be called mental derangement until the “ labyrinthine vertigo *’ 
from which he had suffered all his life, and which he erroneously 
attributed to a surfeit of fruit, produced paralysis, “ u symptom 
of which was the not uncommon otic of aphasia, or the auto- 
matic utterance o( words ungoverned by intention. As a con- 
sctpicnre of that paralysis, but not before, the brain, already 
weakened by senile decay, at length gave way, and Swift sank 
into the dementia which preceded his death. ’ In otlier words 
he retained his rea.son until in his 74th year he was struck down 
by a new disease in the form of a localized left-sided apoplexy or 
cerebral softening. Apha-ia due to the local trouble and general 
decay then progressed rapidly together, and even then at 76, two 
more years were still to ellipse before lie exchanged the sleep 
of idiocy for the sleep of death." 'I'he scene closed on the iplh 
of Oetolxr 1745. With what he himself described a.s a satiric 
touch, his fortune was beciiieathed to found a hospital for idiots 
and lunatics, now an important institution, as it was in many 
respects a pioneer bequest. He was interred in his cathedral 
at midnight on the 22nd of October, in the same colTin as Stella, 
with the epitaph, written by himself, “ Hie depositum est 
corpus Jonathan Swift, S.T.P., hujiis ecclcsiae cathcdralis 
decani; ubi .saeva indignatio cor ullerius lacerare neejuit. Abi, 
viator, et imitare, si poteris, strenuum pro virili lilxfrtatis 
vindicem." 

The stress which .Swift thus laid upon his character as an 
assertor of liberty has hardly been ratified by posterity, whieh 
has apparently neglee.tcd the patriot for the genius and the wit. 
Not unrcasonalily; for if half his patriotism sprang from an 
instinctive hatred of oppression, the other half was disappointed 
(‘gotism. He utt(Tly' lacked the ideal aspiration which the 
patriot should possess : his hatred of villany was far more intense 
than his love of virtue. The same cramping realism clings to 
him everywhere beyond the domain of politics — in his religion, 
in his fancies, in his affections. At the same time, it is the secret 
of his wonderful coneentralion of power ; he realizes everything 
with suf h intensity that he cannot fail to he impressive. Except 
in his unsuccessful essay in history, he never, after the mistake 
of his first pindaric attempts, strays beyond his sphere, never 
attempts what he is not qualified to do, and never fails to do 
it. His writings have not one literary fault except their occa- 
sional looseness of grammar and their frequent indecency. Within 
certain limits, his imagination and invention are as active as 
those of the most creative poets. As a master of humour, 
irony and invective he has no superior; his reasoning powers 


arc no less remarkable W'ithin their range, but ho never gets 
bevon<l the range of an advocate. Few men of so nuu h mental 
force have had so little genius for .speculation, and he is con- 
stantly dominated by fierce instincts whieh he mistakes for 
reasons. As a man the leading note of his character is the .same 
- strength without elevation. His master passion is imperious 
pi-i^ltK-_the lust of despotic dominion. He would have his 
superioiity acknowdedged, and cared little for the rest. Plac e 
and ]>rotit were eomparatively indifferent to him; lie declaies 
that lie never rtM'eiviHl a fartliing for any of his works except 
Gulliver s Trtiveh, and that only by Pope’s management; and 
he had so little regard for literary fame that he put his name to 
only one of his writings, (onlempluoiis of the opinion of his 
fellows, he hid liis virtues, paraded his faults, afTe< ted some 
failings from whii'h he was really exempt, and, since liis munifi- 
cent tJiarity could not be concealed from the rtcipients, 
laboured to spoil it by gTatiiitoiis surliness, judged by .some 
passages of his life he would appear a heailless egotist, and yet 
he was capable of the sincerest friendship and eon Id never 
dispense with human sympathy, 'riuis an object of jiily as well 
as awe, he is the most tragic figure in our literature th.e only 
man of his age who could be i oneeived us affording a groundwork 
for one of the creations of Shakespeare. “ To think of liiin,’’ 
says Thackcrav. “ is like tliinking of the ruin of a great empire.” 
Nothing finer or truer c ould be said. 

Swnft inoculated the Scriblerus Flub with his own hatred of 
pedantry, cant and circumlocution. His own jirosc is the acme 
of incisive force and dirc'ctness. He uses the* vernacular witli 
an ecxinomy which no other English writer lias rivalled. There; 
is a masculinity about his phrases whieh makes him as c lear 
to the humblest eaj)acaly as they arc capable of biung made to 
anyone. Ironist as he is, there is no writer that eier wrote 
whose meaning is more absolutely unmistakable. He is the 
grand master of the order of plain speech. His influence, whic h 
grew during the i8th century in spile of tlie deprec iation of 
Dr Johnson, has .shared in the eelipsc‘ of the (Jueen Anne w its 
which began about the time of Jeffrey. Yet as the authcjr of 
(iulliver lie is still read all over the world, while in iMiglund 
liscipleship to Swift is recognized as one of the surest passports 
to a prose style. Among those upon whom Swift’s infliienee 
has been most disrerniblc may be mentioned ('heslerfield, 
Smollett, Colibett, Ilazlitt, Seolt, Horrejw', Newman, Helloc*. 

AerHORiTM.s. — Anion^ tlic aiithontiis for Swift’s life llu* first 
place is still 01 i.our^c occupied by his own writiiiijs, espt'ciallv tho 
Jraj^mont of autobioLpaphy now’ at Trimly ('ollc^,^*. Dublin, and liis 
Corr(*-.))ontlence, which still awaits an authoritative annotated 
edition. Tho most imporbint jiortion is contained in the fournal 
to Strllit. Tw-t-iitv-nvc- ol those letters on Swift's death bc'caine the 
projM'i'ty of Dr Lyon. Ilawkesworth bou.iiht them for his i ^’OO 
I edition of the Works and cventu.'illy ”ave them to the liiitish 
I Musc'um. h'orty achlitional lc>ttc;rs were published by Dean Swift 
j in 1708 (of th<-M^ only No. i survives in the liritish Museum). 
Sheriflan bnujL.ht out the complete Journal in 178.^ in a manf^led 
form, hut the text has as far as ]v»ssible boon restored by inodern 
eclitors .such as J’orster, Kylands and Aitken. A full annotated 
edition is in c;ourse of pre])aration by H. Spencer Scott. The Vanessa 
corresjKindeiice was used by Sheridan, but first published in full 
by Sir Walter Scott, and Swift’.s letters to his fric*nd Kllif^htloy 
Cholw’odo of Woodlirook bcitwxcui 1714 and 1731, over fifty in 
number, wctc first issued by Dr Jiiikl)eck Hill in 1899. The mcmi 
or less contemporary lic es of Swift, iiH)st of w Inch contain a certain 
amount of ai)ocry])ha, are those of Lord Orrery (1751); Hr Delany's 
Observations on Orrery (1751); Dean Swift's Essay upon the J.i/e 
of Sxvift (17.55) ; and Thomas Slieridan's l,ifc (of 1785). Dr. 1 lawkos- 
w'orlli, in the life prcjfixcd to his edition of the \\\)rl<s in 1755. adds 
little of importance. Dr Johnson's Life is marred by nianifc*st 
prcijudic.e. Dr Harrett produecfl nin Essay upon the Early Life 
of some value (in 1808). Six years later came the useful biography 
of^ Sir Waller Scott, and (in 1819) appeared the elaborate Life by 
W. Monck Mason in the jorm of an appemdix to his pomleroiis 
History of St Patrick’s. A new epoch of investigation was inaugu- 
rated by John jM)rsler, who began a new scrutiny of the accumulated 
material and published his first volume in 1875. Invaluable in 
many respects, it exhibited the process as well as the result of bio- 
graphy. and never got beyond 1711. The J.ife by Sir Henry Craik 
(1882 and rei.ssues) now holds the field. Valuable monographs 
have been produced by Sir T^cslie Stej)hen (“ Men of Lett<Ts" and 
tho Memoirs in tho Diet. Nat, Hiog.), by Tlmckeray. hi his English 
Humourists, by W. K. Wildo. in his Closing Years of Dean Swift*s 
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Life, by Lee ky. in his Leaders of Public Opinion, by G. P. Moriarty, 
1 . (^burton Collins (1893), Max Simon (1893), Hcnrictte Cordcict 
(1907) and Sophio Shillebi Smith (1910). The anecdotes of Swift 
related in Spence, l.actitia Pilkington, Wilson's Swifliana, Delany’s 
Autobiography, &c., though often amusing, can hardly be accepted 
as authentK . 

The collective editions of Dr Hawkesworth (various issues, 1755- 
1779), T. Sheridan (1785), John Nichols (1801, 1804, 1808), ^ott 
(1S14 and 1821) and Roscoe (2 vols., 1849) have been in most 
respects su])orseded by the edition in Bohn's Standard Library in 
fourteen vf>lumcs (including the two subsequently issued volumes 
of Poems) {1897-1910); arranged as follows: I. Biog. Introduction 
b}” W. E. II. I^ecky; Tale of a Tub'^ Battle of the Books \ Critical 
Essay upo 77 the Faculties of the Mind\ The Bickerstaff Pamphlets, &c., 
cd. Temple Scott. II. Journal to Stella, ed. F. Ryland (two por- 
traits of Stella). 111 . and IV. Writings on Religion and the Church, 
cd. Tem])le Scott. V. Historical and Political Tracts— English, 
ed. Temple Scott. VI. Historical and Political Tracts — Irish, ed. 
Temple Scott. VII. The Drapier’s Letters, cd. Temple Scott. 
VIII. and XI. Literary Essays, including Gulliver's Travels (ed. 
G. R. Dennis); A Proposal for Correcting, Improving and Ascertain- 
ing the English Tongue] Hints towards an Essay on Conversation] 
Character] Directions to Servants] and Autobiographical Fragment, 
ed. Temple Scott. IX. Contributions to the Examiner, Tatler, 
Spectator, tSec., od. Temple Scott. X. Historical Writings, including 
the Four Last Years] Abstract of English History] and Remarks on 
Burnet, ed. Temple Scott. XII. Essaj^’s on the Portraits, &c., 
Bibliograpliy by W. Spencer Jackson, and Index. Twelve por- 
traits of Swift arc inclmled in the work, in atldition to two portraits 
of Stella and one of Vanessa. XTII. and XIV. I’oems, ed. W. 
Ernst Browning. 

'rranslations and editions of Gulliver's Travels have been numerous. 
" ValuabUi Notes for a Bibliography of Swift " were published by 
Dr S. Lane Poole in The Bibliographer (November 1884). 

(R. G.; T. Sk.) 

SWIFT, a bird so called from the extreme speed of its flight, 
which apparently exceeds that of any other British species, 
the Hirundo apus of Linnaeus and Cypselus apus or murarius 
of modern ornithologists. Swifts were formerly as.sociated 
with .swallows (q.v) in classification, but whilst the latter are 
true Passercs, it is now established that swifts arc Corariiform 
birds (see Birds) and the sub-order Cypseli has been formed 
to include them and their nearest allies, the humming-birds. 
The four toes are all directed forwards, whereas in the Passeres 
the hallux is directed backwards and by opposing the other 
three makes the foot a grasping organ. In the swifts, moreover, 
the middle and outer digits have only three joints and the 
metatarsi and even the toes may be feathered. Swifts are 
divided into three sub-families : Macropteryginae y the true 
.swifts, of tropical Asia, which form a nest gummed by saliva 
to branches of trees; Chaeturinae, building in rocks or houses, 
and with an almost world-wide range : it includes Chaetura 
palagicUy the “ chimncy-.swallow” of the United States, Collo- 
calia fuciphaga which obtained its specific name from the 
erroneous idea that its edible nests were formed by partly 
digested seaweed; Cypselinae-y also world-wide and containing 
Cypselus apus, the common European swift. All the swifts are 
migratory. \Vcll known as a summer visitor throughout the 
greater part of Europe, the swift is one of the latest to return 
from Africa, and its stay in the country of its birth is of the 
shortest, for it generally disappears from England very early in 
August, though occasionally to be seen for even two months 
later. 

The swift commonly chooses its nesting-place in holes under j 
the eaves of buildings, but a crevice in the face of a quarry, or ' 
even a hollow tree, will serve it with the accommodation it 
requires. This, indeed, is not much, since every natural function 
except sleep, oviposition and incubation, is performed on the 
wing, and the easy evolutioas of this bird in the air, where it 
remains for hours together, are the admiration of all who witness 
them. Though considerably larger than a swallow, it can be 
recognized at a distance less by its size than by its peculiar 
shape. The head scarcely projects from the anterior outline of 
the pointed wings, which form an almost continuous curve, at 
right angles to which extend the body and tail, resembling the 
handle of the crescentic cutting-knife used in several trades, 
while the wings represent the blade. The mode of flight of the 
two birds is also unlike, that of the swift being much more 
steady, arwi, rapid as it is, ordinarily free from jerks. The whole 


plumage, except a greyish white patch under the chin, is a sooty 
black, but glossy above. Though its actual breeding-places 
are by no means numerous, its extraordinary speed and discur- 
sive habits make the swift widely distributed; and throughout 
England scarcely a summer’s day passes without its being seen 
in most places. A larger species, C, melba or C. alpinus, with 
the lower parts dusky white, which has its home in many of the 
mountainous parts of central and southern Europe, has several 
times been ob.served in Britain, and two examples of a species 
of a very distinct genus Chaeturay which has its home in northern 
Asia, but regularly emigrates thence to Australia, have been 
obtained in England (Proc. Zool. Soc., 1880, p. i). 

Among other peculiarities the swifts, as long ago described 
(probably from John Hunter's notes) by Sir E. Home {Phil. 2 'rans. 
1817. pp- 332 ct scq., pi. xvi.), are remarkable for the development 
of their siilivary glands, the .secretions of which serve in most species 
to glue together the materials of which the nests are composed, 
and in the species of the genus Collocalia form almost the whole 
substance of the structure. These are the “ edible " nests so 
eagerly sought by Chinese epicures as an ingredient for soup. These 
remarkable ntists consist essentially of mucus, secreted by the sali- 
vary glands abo\"e mentioned, which dri( 5 s and looks like isinglass. 
Their marketable value depends on their colour and purity, for they 
are often intermixed with featlicrs and other foreign substances. 
The swifts that construct these “ edible " nests form a genus Collo- 
calia, with many species; but they inhabit chiefly the islands of the 
Indian Ocean from the north of Madaga.scar eastward, as well as 
many of the tropical islands of the Pacific .so far as the Marquesa.s — 
one species occurring in the hill-country of India. They breed in 
caves, to which they resort in great numbers, and occupy them 
jointly and yet alternately with bats — the mammals being the lodgers 
by day and the birds by night. (A. N.) 

SWIMMING (from “ swim,” A. S. swimnian, the root being 
common in Teutonic languages), the action of self-support and 
.self-propulsion on or in water; though used by analogy of 
inanimate objects, the term is generally connected with animal 
progression and specially with the art of self-propulsion on 
water as practised by man. Natation (the synonym derived 
from Lat. nature) is one of the most useful of the physical 
acquirements of man. There have been cases in which beginners 
have demonstrated some ability in the art upon their first 
immersion in deep water, but generally speaking it is an art 
which has to be acijuircd. For many years Great Britain held 
the supremacy in this particular form of athletics, but conti- 
nental, Australian and American swimmers have so much 
improved and have developed such speedy strokes, that the 
claim can no longer be maintained. English swimmers have, 
however, the sati.sfaction of knowing that in a great measure 
through them has come about the very great interest which is 
now taken in the teaching of swimming throughout the world, 
and more particularly on the continent of Europe, where they 
liave made frequent tours and given instructive displays of 
swimming, life-saving (see Drowning), and water polo {q-v)] 
the latter a water game entirely British in its origin. 

The teaching of swimming has been taken up in .schools, and 
where the work is well done it is customar}^ to use a form of 
land drill so as to impress upon the pupils some idea of the motions 
which have to be made in order to progress through the water. 
This drill is the preliminary practice to the teaching of the 
breast stroke. This stroke is about the most useful of all the 
known forms of swimming, more particularly when «any one is 
thrown overboard in clothes; and though speed swimmers look 
upon it as obsolete, it is undoubtedly the best for a long-distance 
swim, such as across the English Channel, or other similar feats. 
A knowledge of it, as well as of the back stroke, is essential to the 
effective saving of life. 

When learning the breast strokcy the first thing to avoid is 
undue haste and rapidity in the movements. It is this fault, 
probably born of nervousness, which causes many to aver that, 
though eager to do so, they have never been able to learn to swim. 
Rapid action of the arms only exhausts the learner, whose breath- 
ing then becomes hurried and irregular, and as a consequence 
he fails to preserve the buoyancy necessary for carrying him 
along the surface. When starting for the first stroke the be- 
ginner should draw the elbows nearly to the side, at the same 
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tinit‘ bringing up the fort*arm and hands to the front of the chest 
with the palms of the hands downwards near to the surface 
of the water, the lingers I eing extendt'd and el(»sed and the 
forefingers and thumbs nearly touching. The hands are then 
pushed forward in front of the body to the full extent of the 
arms, the palms of the hands are turned slightly outwards, 
and the arms swept round until in a right angle with the shoulders, 
when tlie elbows are dropped and the hands come up in front 
of the chest for the next stroke, 'fh^ arms should not be kept 
rigid, but allowed to work gracefully. As the arms are swept j 
backwards the legs are drawn up, the knees being turned out- j 
ward to the right and left and the heels nearly louehing. The legs 
;ire then kii ked outward and swept round as the arms are being 
pushed forward to their fullest extent, a “ flip " being given \\itli 
eai'h of the feet, \\hich must be kept loose at the ankles and in the 
same position as when standing. All beginners have the great 
fault of trying to make the limbs too rigid, thereby causing stiff- | 
ness and possibly cramp. Another diflicultv with them is j 
the question of breathing, but if the learner will remember to 
inhale when making each backward sweep of the anus, much of 
the dilficulty usually experienced at the start will be overcome. 
Kxpiration should be carried out during the other portion of each ; 
stroke. The important thing is to keep the body as level along i 
the surface as possible, and at the same time get regular and 
natural breathing. The holding of the breath for two or three 
stnik»s will exhaust the beginner more than anything el<e. 

A kno^^ ledge of the back stroke i iin easily be acquired by those 
who are able to swim on the breast, for the leg ai tion is very 
similar and the principles relating to the use of the arms are 
almost the same. The arms, instead of being moved through 
the water, are lifted in the air and carried out to beyond tlie head 
with the palms upwards. The palms are then sligluly turned 
and the arms swept round. Just as this action is being made 
the legs arc drawn up as in the breast stroke, tl.e body being- 
allowed to travel on with the force of the kick as the arms are 
extended beyond the head. The great difllcult) that a back 
swimmer has to contend with in open water is that of steering, 
and the best way to overcome it is to take an object for a guide 
before starting and bold the iieud slightly to the side so as to 
steer by it. 

At one time the side stroke was the great racing stroke; the 
body being placed on the side, the upper arm worked from the 
head to the upper side of the body , the lowt*r arm taken down- 
wards through the water to tlie underside of the body and a 
scissor-like kick made with the legs; but this has now been 
generally given up in favour of the over-arm, trudgen and eraivl 
strokes. 

In tile over-arm stroke tlie body is usually turned on the right 
side. At the start the lower arm is pulled downwards ' 
towards the hips, the fingers lielng kept closed and the hand 
flat, .so as to pre.sent a large surface to the water. When the i 
stroke is finished the hand is turned quukly palm upwards, | 
so that together with the lower part of tfie arm it cuts Uie water ! 
sideways, the arm being almost bent doulile. 'I'lien, us it is shot | 
forward, the hand is gradually turned from palm upwards to < 
palm downwards, until, when it arri\es at its position lieyund I 
the head, it i.s ready for the next stroke. 7 ’he recovery an<l the ! 
pull ought to be efficted as cpiiikly as possibh*. The upper ! 
arm stroke is started when the downward stroki; of the under I 
or right arm is finislied. It is started in front of the forehead, 
the arm being slightly bent and the fingers pointing downwards. | 
The hand is pulled pa.st the face and i ht^sl w itli the arm bent at | 
right angles and swept back in front of the ho<h', the arm gradu- 
ally straightening as it leaves the water opposite the hip. When ! 
the hand is opposite the hip it sliuuld be lirought quicklv out I 
of the water and sent forw^ard for the next stroke. W hen tlie i 
upper arm is opposite the shoulder in its pull through the water . 
the legs are kicked wide apart and closed again at the moment * 
when the hand leaves the water. The kick is < ompleted and ^ 
the legs straightened before the left hand is reyilaeed ready for | 
the next stroke. As tlie legs are opened the upper leg i.s kieked j 
forward with the knee slightly bent, and tlie foot kept in its 


ordinary position. The low’cr leg is bent double until the heel 
approaches the thigh, which is brought backwards slightly. 
In the actual kick the upper leg is sent forward, and as it is 
straightened vigorously the under leg from the knee downward 
comes forward to meet it with a vicious kick; the .swul of the 
feet and closing of the legs drives the body forward, 'fhis i.s 
what has come to be known in (Ireat Britain as the “ Northern 
Kick,” by reason of its first being introduced by Lumasliire 
swimmers. 

The trudgen stroke, more commonly known as the trudgeon 
stroke, and on the continent of Europe as Spanish sioimming, 
was first made prominent in England in 1873 by a ^ wimmer 
named J . Trudgen, who stated that he had acquired a knowledge 
of it while iu South America. It was, however, known to ('lias, 
a writer on swimming, who described it in 1S25 as “ The I hriKst.” 
Trudgen's speed was so great for his time that .swimmers quickly 
copied his style, and it is from this stroke that the cro:d stroke 
has been developed. When swimming Trudgen kept on the 
best and lilted the upper part of his Inidy at each stroke out 
of the water, and at each swingof the arms pulled himself forward, 
a considerable swirl of the water occurring as i ach nu>vement 
was finished, 'fhe arms were brought forward side\vii\ s, eai'h 
completing a ( ircle 011 each side of the body, and the In ad kept 
completely above water. Those who copied 'IVudgru soon 
lound it was less laborious and equally as last to use a double 
over-arm stroke with llic bead and chest well down, and thus 
have th(‘ body supported by the water, using the ordinr.rv over- 
arm leg kiik. At first it was considered a stroke oiiK iiselul 
tor short distances and for water polo where speed is (‘-senlial, 
but the idea was quickly dispelled, and sevtTal nu n, as well as 
women, have swum as far as filU'cn miles with this stroke. 

Tlu‘ eraid stroke is. like the trudgen, an adaptation from nati\'e 
swiinmer.s. It was not generally known in (ireal J^>ritain until 
igo2, when Mr Richard Cavill came from Australia to compete 
in the English champion.ships, but it is said to be common with 
natives oi the South Sea Islands, and from there inlrodueiul 
into Australia about the year i()oo. Erom theme it came to 
Europe, arid there Mr ('. M. Daniels, the American amateur 
champion, made so excellent a study of it that he not only so 
greatly increased liis own pace as to lie able to W'in the English 
i hampionship, and beat the world's re( ord for a hundred yards, 
but also iniruduccd various improvements upon it. 'i'his 
stnikc is distinct from any other form of swimming: the legs 
from the knee U])wards are kept in line with the hodv and almost 
closed; there is no opening of the legs or drawing up of the knees 
as for the breast, back and side strokes. The swimmer lie.'* 
flat uyion his breast on the surface, the lower part of the kgs 
from the knee downward are ulleriuitely lilted above the surfai c 
up to the middle of the ( alf and theii they are stria k down 
iqion the water with the instep with all force po.ssible. 'ITiis 
sinking is dune from an upward to a downward diredion, one 
leg at a time. he arms are used somewhat similarly as in the 
trudgen stroke, they are bent at tlie elbows, dipped in just 
beyond the head and drawn smartly liarkwards till they come 
out ol the water at the hips. Thv right arm is dipped iii when 
the left loot strikes downward and \i(c versa. Thv result of 
this movement is that when one or the other of the limbs is 
pulling or propelling the body tliroiigli the water at the .same 
moment another limb is being recovered for the next stroke, 
most of the limbs are recovend tlirough the air, few'er dead or 
retarding points are prodiu ed than in any other stroke, and le.s.s 
resistaru'c is caused in the line of progress. In performing any 
other stroke most of the hmbs are recovered through the water. 

(.)nc of the most useful aecornplishments for a swimmer is 
that ()f floating, hut curiously enough many of thc'in cannot 
acquire a knowledge of it. It is pundy a matter of buoyancy, 
and recjuires constant practice before ^one can bciome perfect 
in it. In learning to float the beginner experiences great difii- 
culty in oven orning the tendency of the legs to sink, and if after 
frequent triuis the\ are still found to sink he should get someone 
to hold them up or else place Diem on the steps or hehind the 
rail of the bath, and thus as.sisled learn to balance the body on 
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the surface. Before doing so he should completely fill his lungs, 
spread his legs wide, and then lie backwards with the arms 
extended in a line with the body and beyond the head, with 
the palms upwards, care being taken to throw as muc h weight 
beyond th(‘ head as possible. Furthermore, he must lie perfectly 
still and take care not to hollow the back or raise the abdomen 
above water. One may sink for an instant, but if the breath 
be held th<‘ lips will come above the surface, when easy breathing 
may be indulged in. Only the face, chest and toes should 
appear above the surface of the water. If the feet still have a 
tendency to sink after they have been gently released from the 
step or rail, more weight should be thrown beyond the head by 
turning it w'ell back and lifting the hands out of the water, which 
will raise the feet. A knowledge of floating is of good service 
to thos(‘. attempting to save life, and is also essential to those 
desirous of making a study of the many tricks and scientific feats 
which are performed by swimmers. 

The usual method of entering the water is by what is 
known as diving) some think that it should be termed 
“ springing.” The best method of learning to dive is to stand 
on the side of the bath or on the bank of the river, and then 
stoop down until the bofly is nearly double, stretch out the 
arms in front of the head, sink the head between them and 
gradually fall over into the water. The ability to enter the 
water lu'ud first will then soon be acquired. To begin, the 
legs should be placed together and the body kept erect, then 
a few short inspirations should be made and the lungs cleared 
and inflated, the arms should be swung from the front and 
a spring made from the diving base. As the feet leave 
the biusc they should be thrown upwards, the body straightened 
and the head placed between the arms, which should be 
kept at full stretch beyond the head, w'ith the hands palm 
downwards and the thumbs touching so as to act as a c'ut- 
water. Immediately the body has entered the W'ater, the 
hands should be turned upwards and the body will then come 
to the surface at once. In high diving a leap is made into mid- 
air, the body straightened almost to horizontal level, the arms 
and head then declined towards the water and the legs brought 
up. This action causes the body to shoot towards the W'ater at 
a proper angle and the dive is thereby made, <'l(‘an and effective. 
A useful accomplishment is that known as surface diving, be- 
c*ause it enables you to find and bring an object to the surface. 
The correct method of performing it is to first swim a few yards 
on the surface with the breast stroke, take a breath, then 
suddenly d(*press the head, look dowmwards, elevate the body 
at the hips, and at the same time make a powerful stroke with 
the legs and an upward stroke with the hands. The impetus 
thus obtained will suffice to take the swimmer to the bottom in 
lo ft. of water. Once under the surface it is only necessaiy" to 
keep the head depressed and swim by means of the breast stroke 
in order to find the object of search. When about to rise to the 
surface, the head should be turned backw'ards with the eyes 
upwards, and a vigorous stroke made with arms and legs. 
Plunging is not very generally practised, though there is a 
championship for it. A plunge is a standing dive made head 
first from a firm take off, free from spring. 'Fhe body must be 
kept motionless face downwards, no progressive movement 
must be imparted other than the action of the dive. The 
plunge terminates when the plunger raises his face above the 
surface of the water. With the idea of preventing long tests 
without breathing, it was deemed in 1893 advisable by the 
swimming association to impose a time limit of one minute in 
all cojnpetitions. Yet even with this time limit, over Soft, has 
been plunged. In Swxden and Germany skilled forms of 
acrobatic and gymnastic diving have been more largely practised 
than in England, and as a consequence diving in those countries 
is in a much higher state of perfection than in England, though 
even in England great improvement has Vieen made owing to a 
large influx of Swedish teachers. 

Most of the principal races are decided in haihs, but there has 
been a tendency of late years to revert to open water in the 
summer and also to encourage long-distance swimming. The 


first public baths in Great Britain wxtc opened by the corpora- 
tion of Liverpool in 1828 and the Baths and Washhouses Act 
W”is passed in 1846, the first of the I^ndon parishes to adopt the 
act being St Martin’s in the Fields, who opened baths in Green 
Street, Leicester Square in 1846. Since then public baths 
have been erected all over Great Britain and Ireland, and bath 
swimming has become, by reason of the lack of reasonable open 
w^ater accommodation, the principal means of the teaching of 
the young. But open Wi)^er swimming, and more particularly 
swimming in the sea, is the best training and practice for those 
who really love the art, because they are able to swim under 
normal climatic conditions, instead of in tepid water. Many 
persons in England bathe in the open all the year round, notably 
in the Serpentine in London, on the sea-coast and in various 
inland waters. 

When bathing in the open, care has to be taken to avoid weeds 
or undercurrents. In the event of accidentally getting hold of 
a bed of weeds, the swimmer should cease kicking and work 
with the arms, and the current wull then take him through. If 
he tries to sw'im the weeds will entangle his legs and put him in 
an awkward plight. If he be carried away by a current in a 
river, he should select a spot on either bank and swim diagonally 
towards it, nev(T minding where he has left his clothes. When 
m the sea, the conditions are not always the same, though the 
general rule of swimmin-g diagonally for shore also applies. 
For sea bathing, however, it is far better, no matter how good 
a swimmer one may be, to have a boat in attendance. Before 
bathing in any strange place, the swimmer should make himself 
acquainted with the currents and the direction of the tide. 
When the tide is going out the course should be made along the 
coast, close in shore. In a rough sea the swimmer should not 
attempt to breast the waves, but as eaih wave rises he should 
swim through, thereby saving himself from buffeting, which if 
long continued would cause insensibility or else great waste of 
physical power. When using a boat for bathing the best way 
is to dive from the stern, to which some steps or a rope ladder 
should be fixed, in order to aid the swimmer when getting in 
again. Failing these being at hand, the best way is to lay hold 
of the stern with both hands and then , making a hard rising kick, 
raise the body till it rests on the edge of the hips. Then smartly 
slip the hands a little forwmd, turn to a sitting position and enter 
the boat. 

Speed swimming records are so frequently altered, that students 
had best obtain the Amateur Swimming Association’s Annual 
Handbook, in which are detailed the accepted records up to 
date. The improvement in speed has been most remarkable. 
In 1877 the mile amateur reconl was 29 m. 25J secs.; and that 
stood until 1892. The record in 1907 was 24 m. 42 J secs, made 
by Mr D. Billington. The hundred yards record has been 
similarly reduced. In 1878 it was i m. 16 f secs.; in 1888 it 
had been lowxred by Mr J. Nuttall to i m. 6i secs.; and in 
1907 Mr C. M. Daniels, of America, created a world’s record 
of 55?, secs. The rec'ords over intermediate distances have 
also been considerably lowered and many long-distance swimming 
records have from time to time been created. One of the most 
remarkable of these long-distance swims is the race which is 
known as the “ vSwim through London,” from Richmond lock 
and weir to Blackfriars, which was instituted in 1907 and won 
by Mr J. A. Jarvis of Leicester, in 3 hours 24 minutes 6 ‘ secs. 
In this event 34 started, and 21 finished the distance, which 
goes to show that much attention is being devoted to long- 
distance trials; in this event Miss Lilian M. Smith finished 
fourteenth. ]Much interest has centred in attempts to swim 
across the English Channel; Captain Webb, D. Dalton and F. 
Cavill all claim to have done it, but only the swim of Captain 
Webb has been accepted as genuine. The first recorded attempt 
was made on the 24th of August 1872 by J. B. Johnson, who 
.started from Dover, but remained in the water only 65 minutes. 
It was on the 12th of August 1875 that Captain Matthew Webb 
made his first attempt. He started from Dover and remained 
in the water 6 hours 49 m., when the weather became too rough 
for him to continue. It is estimated that he >vas about 13J m. 
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arross when he h;id to give up. On the 24th-25th of August 
1875, swam across the English Channel, diving from the 
Admiralty Pier, Dover, and touching Calais sands, France, 
after swimming for 21 hours 45 in. It is the greatest swim ever 
recorded, and at the time of the accomplishment created a great 
sensation in England. Since this great aehievement, numerous 
unsuccessful attempts have been made, the best being tho^e of 
Montague Holbein. Jabez Wolff and T. W. Burgess, and their 
efforts created an interest in long-dislance swimming in all parts 
of the world, which has resulted in the accomplishment of trials 
and tests once thought impossible. 

UlBLioGK.criiY.— The Utoriituio of the subject of swimming is 
considerable; the most iisolul work td i;enenil reference is Swirntninii. 
bv Ralph Thomas (London. 1004). with bibliography. Other chief 
works on the techiuc ot swinuiuiiK that may Im- mentioned arc : 
Thevenot. Thr Att of Su (London. 1 78t)) ; Steedman. Manuitl 

of Sivimmin-^ (Mellxiurne. 1S07) ; \V. Wilson. I he Su'imminir histrm- 
ror (Loiulon. 18S 0 ; Sinclair and W. Hvnvy. Swimming (Badmin- 
ton Libiaiv, London, iSgdi L- M. iKiniels, How to Suttn utui Siivc 
Life (Spalding's Library, LoiuU>ii, 1907). (W. IIy.) 

SWINBURNE, ALGERNON CHARLES (1837-1909), English 
poet and critii', was born in London on the 5th of April 1837. 
He was the son of Admiral Charles Henry Swinburne (of an old 
Northumbrian family) and of Lady Jane Henrietta, a daughter 
of George, 3rd earl of Ashburnham. It may almost be sairl to 
have been bv accident that Swinburne owned London for his 
birthplace, since he was removed Iroin it immediately , and always 
felt a cordial dislike for the surroundings and influences of life 
in the heart of a great ( ity. His own childhood was spent in a 
ver\' different environment. His grandfather. Sir John Edward 
Swinburne, bart., owned an estate in Northumberland, and his 
father, the admiral, bought a beautiful spot between Ventnor 
and Niton in the Isle of Wight, called East Dene, together with 
a strip of undercliff known as the Landslip. The two homes 
were in a sense amalgamated. Sir Edward used to spend half 
the year in the Isle of Wight, and the admiral’s family shared 
his northern home for the other half; so that the poet's earliest 
recollections took the form of strangely contrasted emotions, 
inspired on the one hand by the bleak north, and on the other 
by the luxuriant and tepid south. Of the two, the influences of 
the island are, perhaps naturally, the stronger in his poetry; 
and many of his most beautiful pieces were actually written at 
the (Orchard, an exquisite spot by Niton Bay, which belonged 
to relatives of the poet, and at which he was a constant visitor. 

After some years of private tuition, Swinburne was sent to 
Eton, where he remained for five years, proceeding to Balliol 
College, Oxford, in 1857. He was three years at the university, 
but left without taking a degree. Clearly be must have culti- 
vated while there his passionate and altogether unacademic love 
for the literature of Greece; but his undergraduate career was 
unattended by university successes, beyond the Taylorian prize 
for French and Italian, which he gained in 1S58. He contributed 
to the “ Undergraduate Papers,” published during his first year, 
under the editorship of John Nichol, and he wrote a good deal 
of poetry from time to time, but his name was probably regarded 
without much favour by the college authorities. He took a 
second class in classical moderations in 1858, but his name does 
not occur in any of the “ Final ” honour .schools. He left 
Oxford in i860, and in the same year published those remark- 
able dramas. The Queen Mother and Rosa7nofid, which, despite 
a certain rigidity of style, must be considered a wonderful per- 
formance for so young a poet, being fuller of dramatic energ>' 
than most of his later plays, and rich in really magnificent blank 
verse. The volume was scarcely noticed at the time, but it 
attracted the attention of one or two literary' judges, and was 
by them regarded as a first appearance of uncommon promise. 

It is a mistake to say, as most biographers do, that Swinburne, 
after leaving Oxford, spent some time in Italy with Walter 
Savage Landor. The facts are quite otherwise. I'he Swin- 
burne family went for a few weeks to Italy, where the poet’s 
mother, Lady Jane, had been educated, and among other places 
they visited Fiesole, where Landor was then living in the house 
that had been arranged for him by the kindness of the Brownings. 


Swinburne was a great admirer of Landor, and, knowing that 
j he was likely to be in the same town with him, had provided 
himself with an introduction from his friend, Richard Monckton 
Milnes. Landor anti vSwinburne met and conversed, with great 
interest and mutual esteem; l)ut the meetings were not for more 
than an hour at a lime, nor did they' ext eed four or five in number. 
Swinburne never lived in Italy for any length of time. In 1865 
appeared the lyriial tragedy of Atalanta in Calydon, followed 
in the next year by t!u‘ famous Poems and Ballads, and with 
them the poet took the public gaze, and begun to enjov at once 
a vogue that may almost be likened to the vogue of Byron. 
His sudden and imperative attraction did not, it is trm‘, extend, 
like Byron's, to the unliterary'; but among lovtTs of poelrv it 
was sweeping, permeating and sim ere. Tlu? Poems and Ballads 
were vehemently attacked, but Dolores and Pausthu were on 
every one's lips : as a poet of the time has said, ‘‘ We all went 
about chanting to one another these new, astonishing melodies.” 
Chastelardy which appeared between Atalanta and Poems and 
Ballads, enjoyed perhaps less unstinted attention; but it is not 
too much to say' that by' the close of his tlurtieth year, in spite 
of hostility and detraction, Swinburne had not only placed 
himself in the highest rank of l ontemporary poets, but had 
I (‘ven established hirn.self as leader of a choir of singers to whom 
he was at once master and prophet. 

Meanwhile, his private life was disturbed by troublous 
influences. A favourite sister died at Fast Dene, and was 
buried in the liltlt‘ shady churchyard of Bonchurch. Her loss 
overwhelmed the poet's father with grief, and he could no longer 
tolerate the house that was so full of tender memories. So the 
family moved to Holmwood, in the Thames Valley, nt’ar Read- 
ing, and the poet, Ining now within sound of the I^)nd()n literary 
world, grew anxious to mix in the company of the small body of 
men who shared his sympathies and tastes. Rooms vere found 
for him in North Crescent, off Oxford Street, and he was drawn 
into the vortex of London life. The Pre-Raphaelite movement 
was in full swing, and for the next few years he was involved in 
a nish of fresh emotions and rapidly changing loyalties. It is 
indeed necessary to any af)preriation of Swinburne’s genius 
that one .should understand that his inspiration was almo.st 
I invariably derivative. Ilis first book is deliberately Shake- 
spearian in (lesign and expression; the of course, is 

equally deliberate in its pursuit of the Hellenic spirit. Then, 

: with a wider swing of the pendulum, he recedes, in Poems and 
Ballads, to the example of Baudelaire and of the Pre-Raphaelites 
. themselves; with the So7i^ of Italy (1867) he is drawing towards 
I the revolt of Mazzini; by the time Songs before Sunrise are com- 
; pleted (in 1871) he is altogether under the influence of Victor 
j Hugo, while Rome has bec ome to him “ first name of the world's 
I names.” Hut, if Swinburne’s inspiration was derivative, his 
j riuuiner was in no .sense imitative; he brought to poetry a spirit 
entirely his own, and a method even more individual than his 
spirit. In summing up his work we shall seek to indic ate wherein 
I his originality and his service to poetry has lain; meanwhile, 

! it is well to distinguish clearly between the influences which 
touched him and the original, personal fashion in which he 
I assumed those influences, and made them his cjwn. The spirit 
I of Swinburne’s muse was ahvays a spirit of revolution. In 
Poems a7id Ballads the* revolt is against moral conventions and 
restraints; in Sangs before Stoirise the arena of the cemtest is no 
longer the sensual sphere, but the political and the ecclesiastical. 
The detestation of kings and priests, which marked so much 
of the work of his maturity, i:} now in full .swing, and Swin- 
burne’s language is sometimes tinged with extravagance and an 
almost virulent animosity. With BothwelL (1874) he returned 
to drama and the story of Mary Stuart. The play has fine 
scenes and is burning with poetry, but its length not only 
precludes patient enjoyment, but transcends all possibilities 
of harmonious unity. Erechtfieus (1876) was a return to the 
Greek inspiration of Atalanta) and then in the second series 
of Poems and Ballads (1878) the French influence is seen to 
he at work, and Victor Hugo begins to hold alone the place 
possessed, at different times, by Baudelaire and Mazzini. At 
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this time Swinburne's energy was at fever height; in 1879 he 
published his eloquent Study of Shakespeare^ and in 1880 no 
fewer than three volumes, The Modern Hepialogia, a brilliant 
anonymous essay in parody, Songs of the Springtides, and 
Studies in Song. Tt was shortly after this date that Swinburne’s 
friendship for 'rheodore Watts-Dunton (then Theodore Watts) 
grew into one of almost more than brotherly intimacy. After 
i<S8o Swinburne’s life remained without disturbing event, 
devoted entirely to the pursuit of literature in peace and leisure. 
The conclusion of the Eliza! )ethan trilogy, Mary Stuart, was 
published in 1881, and in the following year Tristram of Lyunesse, 
a wonderfully individual contribution to the modern treatment 
of the Arlluirian legend, in which the heroic couplet is made to 
assume o|)ulent, romantic cadences of which it had hitherto 
seemed incapable. Among the publications of the next few 
years must be mentioned A Century of Roundels, 1883; A Mid- 
summer Holiday, 1884; and Miscellanies, 1886. The current 
of his poetry, indeed, continued unchecked; and though it 
would be vain to pretend that he added greatly either to the 
range of his subjec:ts or to the fecundiiy of his versification, 
it is at l(‘;ist true that his melody was unbroken, and his mag- 
nific'cnt torrent of words inexhaustible. His Marino Faliero 
(i8S5)and (1887) have passages of power and intensity 

unsurpassed in any of his earlier work, and the rich metrical 
effects of Astrophel (18(14) ^^nd The Tale of Bolin (1896) arc 
inferior in music and range to nonti but his owm masterjiieces. 
In 1899 appeared his Rosamund, Queen of the Lombards; in 
1908 his Puke of Gardia; and in 1904 was begun the publication 
of a collected (edition of his Poems juid Dramas in eleven 
volumes. 

Besides this wealth of poetry, Swinburne W’as activeasac ritic, 
and several volumes of fine impassioned prose testify to the variety 
and fluctuation of his literary allegiances. His Note on Charlotte 
Bronte (1877) must be read by every student of its subject; the 
Study of Shakespeare (i88o)--f olio wed in 1909 by The Age of 
Shakespeare — is full of vigorous and arresting thought, and many 
of his scattered essays are rich in suggestion and appreciation, 
llis studies of Elizabethan literature are, indeed, full of “ the 
noble tribute of praise,” and no contemporary critic did so 
much to revive an interest in that wonderful period of dramatic 
recTudoscence, the side-issues of which have been generally 
somewhat obscured by the pervading and dominating gcaiius 
of Shakespeare. Where his enthusiasm was heart-whole, Swin- 
burne’s appreciation was stimulating and infectious, but the 
very qualities which give his poetry its unique charm and 
character were antipathetic to his success as a critic. He had 
very little capacity for cool and reasoned judgment, and his 
criticism is often a tangled thicket of prejudices and predilec- 
tions. lie was, of course, a master of the phrase; and it never 
happened that he touched a subject without illuminating it 
with some lightning-flash of genius, some vivid penetrating 
suggestion that out flames its shadowy and confused environ- 
ment. Put no one of his studies is satisfactory as a whole; 
the faculty for sustained exercise of the judgment was denied 
him, and (iven his best appreciations arc disfigured by error in 
taste and jiroportion. On the other hand, when he is aroused 
to literary indignation the avalanche of his invective .sw'ceps 
before it judgment, taste and dignity. His dislikes have all the 
sup(Tlative violenee of his affections, and while both alike present 
points of great interest to the analyst, revealing as they do 
ric h, varied and fearless individuality, the criticism which his 
hatreds evoke is seldom a safe guide. His prose w^ork also 
includes an early novel of some interest, Love's Cross-currents, 
disinterred from a defunct w'eekly, the Tatler, and revised for 
publication in 1905. 

Whatever may be said in criticism of Swinburne’s prose, 
there is at least no question of the quality of his poetry, or of 
its important position in the evolution of English literary form. 
To treat first of its technique, it may safely be said to have 
revolutionized the whole system of metrical expression. It 
found English poetry bound in the bondage of the iambic; it 
left it revelling in the freedom of the choriambus, the dactyl 
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and the anapaest. Entirely new effects; a richness of orchestra- 
tion resembling the harmony of a band of many instruments; 
the thunder of the waves, and the lisp of leaves in the wind; 
these, and a score other astonishing poetic developments were 
allied in his poetry to a mastery of language and an overwhelm- 
ing impulse towards beauty of form and cxquisitencss of imagina- 
tion. In Tristram of Lyonesse the heroic couplet underwent 
a complete metamorphosis. No longer wedded to antithesis and 
a sharp caesura, it grew iitto a rich melodious measure, capable 
of an infinite variety of notes and harmonies, palpitating, 
intense. The service wEich Swinburne rendered to the English 
language as a vehicle for lyrical effect is simply incalculable. 
He revolutionized the entire scheme of English prosody. 
Nor was his singular vogue due only to this extraordinary 
metrical ingenuity. The effect of his artistic personality was 
in itself intoxicating, even delirious. He was the poet of youth 
insurgent against all the restraints of conventionality and 
custom, 'fhe young lover of poetry, when first he encounters 
Sw'inburnc's influence, is almost bound to be sw(‘pt away by it; 
the wild, extravagant licence, the apparent sincerity, the vigour 
and the ver\'e, cry directly to the aspirations of youth like a 
clarion in the wilderness. But, wEilc this is inevitable, it is 
also true that the critical lover of poetry outgrows an unquestion- 
ing allegiance to the Swinburnian mood more quickly than any 
other of the diverse emotions aroused by the study of the great 
poets. It is not that what has been called his “ pan-anthro- 
pism ” — his univ(Tsal worship of the holy spirit of man —is in 
itself an unsound philosophy; there have been many creeds 
founded on such a basis which have impregnably withstood the 
attacks of criticism. But the unsoundness of Swinburne’s 
philosophy lies in the fact that it celebrates the spirit of man 
engag(‘d in a defiant rebellion that leads nowhere; and that as 
a “ criticism of lifci ” it has neither finality nor a sufficiently 
high seriousness of purpose. Walt Whitman preaches very 
much the same gospel of the “ body electric ” and the glory of 
human nature; but Whitman's attitude is far saner, far more 
satisfying than Swinburne’s, for it is comrerned with the human 
spirit realizing itself in accordance with the unchangeable laws 
of nature; while Swinburne’s enthusiasm is, more often than 
not, directed to a spiritual revolution which sets the laws of 
nature at defiance. It is impossible to acxjiiit his poetry entirely 
of the charge of an animalism which wars against the higher 
issues of the spirit — an animalism sometimes of love, sometimes 
of hatred, but, in both extremes, out of centre and harmony. 

Yet, w'hen everything has been said that can be said against 
the unaesthetic violences of the poet’s excesses, his service to 
contemporary poetry outw'eighed all disadvantages. No one 
did more to free English literature from the shackles of formalism ; 
no one, among his contemporaries, pursued the poetic calling 
with so sincere and resplendent an allegiame to the claims of 
absolute and unadulterated poetry. Some English poets have 
turned preachers; others have been seduced by the attractions 
of philosophy; but Swinburne always remained an artist 
absorbed in a lyrical ecstasy, a singer and not a seer. When 
the history of Victorian poetry comes to be written, it will be 
found that his personality was, in its due perspective, among the 
most potent of his time; and as an artistic influence it will be 
pronounced both inspiring and beneficent. The topics that he 
touched were often ephemeral; the causes that he celebrated 
will, many of them, wither and desiccate; but the magnificent 
freedom and lyrical resource which he introduced into the 
language will enlarge its borders and extend its sway so long 
as English poetry survives. 

On the loth of April 1909, after a short attack of influenza 
followed by pneumonia, the great poet died at the house on 
Putney Hill, The Pines,” where with Mr Watts-Dunton he 
had lived for many years. He was buried at Bonchurch, Isle 
of Wight. (E. G.) 

SWINDON, a market town and municipal borough in the 
Cricklade parliamentary division of Wiltshire, England, 77l m. 
W. of London by the Great Western railway. Pop. (1891), 
33,001 ; (1901), 45,006. It has two parts. New and Old. The 
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new town grew up around the vast locomotive and wagon works 
of the Great Western railway, and is an important junction on 
that system with a separate station on the Midland and South- 
Western Junction railway. It arose rapidly on a strip waste 
land, and (hurches and chapels were built for the workmen, 
whose numbers soon exceeded 10,000. Each man contributes 
to a medical fund which maintains the fever, accident andgeneral 
hospitals, providing also laundries and baths. 'rhtTc arc a I 
mechanics’ institute, lontaining a hfrge library, theatre, reading- 
rooms and Iccturc-hall. The company owns a park with football 
and cricket grounds. An aisle of St Saviour’s (‘hiirch, dt dicated . 
in 1905, was built by the prie.st and congregation willi their ; 
own hands. The picturesque old town stands on a hill ovir- j 
’coking the Gloucestershire borders, the W’hitc Horse Vale and j 
Lambourn Down in Berkshire, and the groat chalk uplands of 1 
Marlborough; while the camps of Blunsdon, Ring.sbur\'. Barhury ‘ 


size anti complexity from first to last, and are arrangcil in conlignons 
series, except tliat the first lower premolar is separateil bv an interval 
fn»m the secoiul. I'irst and secoml upper premolars wit h compresse«l 
cr(»wns and twti roots; and the third and fourth with an iniUT lolu* 
on the crown, and an adtlitioiii'il pair of rrwits. The first and second 
mtdars have quatbalo crowns, with four principal obtuse coiiital 
cusps, around which numerous accc'ssory cusps are chislen'd. Tlu' 
crown of the third nudar is nearly as long as those of the first and 
secontl together, having, in addition to the four princijial lohos, a 
large posterior heel, composed of clustered conical cu> ps, and sup- 
ported by additional roots. Tlie lower molars resembUj generally 
those of the upper jaw, but are narrower. Milk dentition : / . •{ . r. } . m. i{ ; 
tot.d 2S — the first pi'rmaiuiit jinmiolar having no j>n‘decessor. 
The third im isor in both u]i]ht and lower jaws is largi-, d(W(‘lo])ed 
ln'foro the others, with lum h the size, form and diret lion of the 
canine. Vertebiae : (.‘.7. D. i ^ i p L. o. S. Ca. jo 2.|. Theliairy 
covering of the bodv varies under dillcnmt conditions of climate, 
but when l>est tleveloped. as in tlu* Kuroptv.n wihl boai . consists ol 
long stilt bristles, abundant on the back and sides, and of a clf>se 
softer curling under- coat. 


and Badbur>' are all visible. Here the chief buildings arc the 
church, town hall, market hall and corn exchange. Old Swindon 
received the right of holding a fair from ( harlcs I. ( oate 
Reservoir, less than 2 m. south-east, is a broad lake w hich supplii s 
a branch of the Berks and Wills ("anal. Its shores are beaiitifullv 


■ All the typical swine are further characterizeil by tin' fact th.it 
j the young are longitudinally stripcil with bands of darK brown ami 
i some paler tint; this stripiul coat disapp'^aring in the course of a f< \.- 
I months. On tlie otlu'r hand, this peculiar marking is rarely sei*n 
! in domestic pigs in any part of the world, although it has been 
i occasionally obst'rved. It is stated by Darwin that the pigs which 


wooded, and it abounds with lisli. Swindon is governed by | 
a mavor, 12 aldermen and ^6 ('ouiicillors. An a, 4265 ac res. 

SWINE, a name properly applicable to the domesticated 
pig (Sus scrojii), but also inc luding its wild relatives. As state<l 
in the' article Artiodactvi.a, these animals typify tlu* family ■ 
Suidac, which, with the llippopotamidac, c'onstitiite the sec tion . 
Suina, a group of ccjiial rank with the Pecora. The Suidac 1 
are divisible into the true Old World swine (Suinae) and the j 
American peccaries (Dic'otylinae). Of the former the leading 
eharacteristies are as follows : An elongated ir.olulc snout, witli 
an expanded, truncated, nearly naked, flat, oval terminal surfac e 
in which the nostrils are placed. Feet n.irrow, with four c'om- 
pletely dcvelop<‘d toes on each. Hoofs of thci two middle toes 
with their contiguous surfaces flattcmc'd; the outcT U)cs not 
reaching to the ground in the ordinaiA' walking position. Teeth 
variable in number, owing to the suppre-ssion in some forms 
of an upper incisor and one or more prcanolars. 

In the U’pical genus Sus, as c**-:empliue(l Viy domesticated pigs 
(see Pig) and the w’ild boar isoe Boak). the dentition is c.\, />.). 
m.J; total the upper incisors dimiin.-ihing rapi«Uy in size from the 
first to the third, and the lower incisor', hmg, narrow, closely approxi' 
mated, and almost horizonbil in position, their lips inclining towiinD 
the middle line, the second slightly larger than the first, the third 
much smaller. The tusks or couines are strongly developed, with 



Fig. I. — Dentition of Boar {Sus scrofa). 


persistent roots and a partial enamel covering, those of the upper 
jaw not having the usual downward direction, but curving out- 
wards, upwards and finally inwards, while those of the lower 
jaw are directed upwards and outwards with a gentle backward 
curve, their hinder cdgc*s w’orking and wearing against the front 
edges of the upper pair. The tusks appear externally to the 
mouth, the form of the upper lip being modified to allow' of 
their protrusion, but are much less developed in females thaii I 
in males. The teeth of the molar scries gradually increase in ] 


hav€* run wilil in Jamaica and Xew' (iranada have r* umed this 
aN‘rigiiKil cli.iractcr, and produce longitudinally strijx'd young; 
th4''^e l>« ing the descend.ints of domestic animc.ls introduced from 
Europe since the Spanish coiuiuest. as before that tim«- there were 
no true pigs in the New World. Anotlu-r character bv which the 
Europc'an domc'sticati'd pig ditfc'rs liinn any of the wild .species is 
the concave outline of the frontal region of the skull. 

In the wild lionr (Sus scrofa) the upper or hinder .siirhire of 
thelower tusk, which has no enamel, ineline.s ohliquely outwards 
and is broader than the outer surface. The distributional area 



of this species includes northern Africa, Europe and central 
and north.crn Asia as far as Amurland. Whether the Nubian 
S. senarensis is really distinct, seems doubtful. To the same 
group belongs the Indian S. cristatus, distinguished by the more 
pronounced development of the crest of long hairs on the nape 
of the neck, and closely related to the next species. I'he third 
species is the banded pig A. viltatus^ of Sumatra, characterized 
by having a broad redclish or whitish band running from the 
middle of the snout along the upper lip to disappear on the side 
of the neck; the skull being short and high, with the facial 
portion of the lachrymal bone small. Riices of this type are 
also met W'ith in Java, Cochin-China and Formosa; the pig 
from the latter island having been named S. iaivanus. Near 
akin is the Japanese S. leucomystax and the small Andamanese 
5 . andamamnsis. Whether the New Guinea A. papuensis 
and S. niger are really indigenous members of this group or 
modified descendants of European tame pigs is doul)tful; 
although the general character of the Papuan fauna supports 
the idea that they are introduced. 
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A second group is typified by the warty pig, S, verrucosus, 
of Java, in which the hinder or upper uncnainelled surface of 
the lower tusk is narrower than the outer, concave, and set nearly 
in the long axis of the skull. The skull itself is elongated, with 
comparatively simple and primitive molars, the latter being 
relatively sh )rt. There arc also three small warts on each side 
of the face, the largest of which is just below the eye and carries 
long bristles. The small S. celebensis of Celebes and S. philips 
piiiensis are proliably only varieties of this species. The 
bearded pig S. barbatiis ( — longirostris) of Borneo is a very 
distinct member of this group, distinguished by the great 
elongation of the skull, and the presence of a tuft of long hair 
near the muzzle. In Sumatra it is represented by the sub- 
spet ies S. b. bi, and in south-west Borneo by S, b. gargantua. 

Some doubt exists whether the pygmy hog of the Nepal 
Ter.ii, which is not much larger than a hare, is l>est regarded 
as a member of the typical genus, under the name of Sus salvanius 
or as representing a genus by itself, with the title Porcula 
salvaiiia. 

Similar doubts have also been entertained with regard to 
the African bush-pigs or rivtjr-hogs, but from geographical 
considerations alone these are but regarded as representing a 
separate genus, Potamochoerus, although they are nearly allied 
to the verrucosus group of Sus. They are spc(‘ially distinguished 
by tin; great development of the anterior half of the zygomatic 
arch of the skull, and by the presence in the boars of a horny 
protuhcrani e of the skin in front of each eye, which overlies a 
tuberosity on the nasal bone; the molars are also small and simple, 
and the antiTior premolars are generally shed at an early stage 
of life. The group is represented in Madagascar, as well as in 
Africa south of the Sahara. (See Rivkr-hog.) 

The rc('ently discovered Hylochoerus of the equatorial forest- 
districts of Africa comes nearest to the under-mentioned wart- 
hogs, but the skull is of a much less specialized type, while the 
upper tusks are much smaller although they have the same 
general curvature and direction, and the cheek-teeth lack the 
peculiar characteristics of those of Phacochoerus, although they 
present a certain approximation thereto. On the other hand, 
resemblan( e to that genus is shown by the reduction of the upper 
incisors to a single pair. The skin is clothed with a thick coat 
of coarse black hair of a bristly nature, but there are a few 
whitish hairs on the face and in the groin. 

In the African wart-hogs {Phacochoerus), which take their name 
from the 1 ;rgc warty lobes projecting from each side of the f.icc*, the 
teeth arc remarkably modified. The milk-dentition, and oven the 
early condition of the permanent dentition, is formed on the same 
general type as that of Sus, except that certain teeth arc absent, the 
formula being i.lf, c.\, w.3, total 3-4; but as age advances all the 

teeth have a tendency to disappear, except the canines and the 
posterior molars, but these, which in some cases arc the only teeth 
left in the jaws, attain an extraordinary dcvelopnnmt. The upiier 
canines especially are of great size, and curve outwards, forwards 
and upwards. 'I'heir enamel covering is confined to the apex, and 
.soon wears away. The lower canines are much more slender, but 
follow the same curve; except on the posterior surface, their crowns 
arc covered with enamel; both pairs of canines are large in the two 
s(;xes. The third or last molar tooth of both jaws is of great size, 
and presents a structure at first sight unlike that of any other 
mammal, being composed of numerous (22 25) parallel cylinders or 
columns, each with pulp cavity, dentine and enamel-covering, and 
packed together with cement. Examination will, however, show 
that a modification similar to that which has transformed the com- 
paratively simple molar tooth of the mastodon into the extremely 
complex grinder of the Indian elephant has served to change the 
tooth of the common pig into that of Phacochoerus. The tubercles 
vhicli cluster <)ver the surface of .the crown of the common pig arc 
elongated and drawn out into the columns of the wart-hog, as the 
low transverse riilgt^s of the mastodon’s tooth become the leaf -like 
plates of the elephant’s molar. (See Wart-hog.) 

The last existing representative of the Suidae is the babirusa 
of Celebes, alone representing the genus of the same name, 
and readily distinguished by the extraordinary size and form 
of the tusks of the old males. (For the characteristics of this 
animal see Babirusa.) 

Extinct Swine, — Species of Sus are met with in Pliocene strata of 
Europe and Asia, the Lower Pliocene 5 . crymanthius of Greece and 
.S. giganteus and 5 . titan of India being enormous animals; the last 


I with comparatively simple molars. The European S. palaeochoerus 
and the Indian S, hysudricus arc smaller forms; the first exhibiting 
signs of relationship with Potamochoerus. In India also occurs 
Hippohyus distinguished by the extremely complicated structure 
of its molars. In the Europe.an Miocene we have Hy other ium and 
Palaeochoerus, and in the Upper Oligocene Pro palaeochoerus, which 
have Sfjuare molars without any tendency to a selenodont structure 
in their cusps. Curiously enough a selenodont type is, however, 
apparent in those of the imperfectly known Egyptian Geniohyus of 
the Upper Eocene, the earliest species which can be included in the 
family. Even in thi.s the for\tard direction of the lower incisors is 
noticeable. Choeropotamus is a European Oligocene genus with 
bunodont molars which show a conspicuous basal cingulum in the 
lower dentition; the first prcmolar is absent. In the European 
Miocene Listriodon, which also occurs in the Indian Tertiaries, the 
molars have a pair of transverse ridges, like those of the proboscidean 
Dinotherium (q.v.)\ but the genus is believed to be related to the 
Oligocene Doliochoerus and Choer other ium, in which these teeth show 
a more normal type of structure. 

For the gemus Elotherium, of the Lower Miocene and Upper 
Oligocene of both hcmi.sphcrcs, which is often placed next the 
Suidae, see Artiodactyla. The American Dicotylinae are noticed 
under I^eccary. (R. L.*) 

SWINEMONDE, a port and seaside resort of Germany, in 
the Prussian province of Pomerania, situated at the east extremity 
of the island of Usedom, and on the left hank of the river Swine 
which connects the Stettiner Hafl with the Baltic. Pop. (1905), 
13,272. It .serves as the outer port of Stettin {q.v.), 42 m. distant 
by water, with which, as with Heringsdorf, it has direct railway 
communication. Its broad unpaved streets and one-storey 
houses built in the Dutch style give it an almost rustic appear- 
ance, although its industries, beyond some fishing, are entirely 
connected with its shipping. I'he entrance to the harbour, the 
liest on the Prussian Baltic coast, is protected by two long 
breakwaters, and is strongly fortified. The grand lighthouse, 
216 ft. high, rises beside the new docks on the island of Wollin, 
on the other side of the narrow Swine. In 1897 the river (on- 
tinuation of the Kai.serfahrt was opened to navigation, and, 
further, the waterway between the IlafT and the Baltic was 
deepened to 24 ft. in 1900-1901 and in other ways improved. 
The connexion between Swinenuindc and Stettin is kept open 
in winter by ice-breakers. Formerly ships of heavy burden 
bound for Stettin discharged or lightened their cargo at Swinc- 
iniimle, but since the recent deepening of the river Oder they 
can proceed direct to the larger port. 

The Swine, the central and shortest passage between the 
I Stettiner Haff and the Baltic Sea, was formerly flanked 
y the fishing villages of West and East Swine. Towards the 
beginning of last century it was made navigable for large ships, 
and Swinerriiinde, which was founded on the site of West 
Swine in 1748, was fortified and raised to the dignity of a 
town by Frederick the Great in 1765. 

See Wittenberg, Swinemiinde, Ahlheck und Heringsdorf (Linz, 

1893)- 

SWING, DAVID (1830-1894), American clergyman, was born 
of Alsatian stock in Cincinnati, Ohio, on the 23rd of August 
1830. He spent most of his boyhood on a farm and earned his 
schooling; graduated at Miami University in 1852; studied 
theology at Lane Seminary ; and was principal of the preparatory 
school at Miami in 1853-1866. He became pastor in 1866 of the 
Westminster Presbyterian Church (after 1868 the Fourth Church) 
in Chicago, which was destroyed in the fire of 1871; he then 
preached in McVicker’s theatre until 1874, when a new building 
was completed. In April 1874 he was tried before the pre.sbytciy 
of Chicago on charges of heresy preferred hy Dr Franci.s 
Landey Patton, who argued that Professor Swing preached 
that men were saved by works, that he held a “ modal Trinity, 

* that he did not believe in plenary inspiration, that he unduly 
countenanced Unitarianism, &c. The presbytery acquitted 
Dr Swing, who resigned from the presbytery when he learned 
that the case was to be appealed to the synod. As an action 
was taken against the Church, of which he had remained pastor, 
he resigned the pastorate, again leased McVicker’s theatre (and 
after 1880 leased Central Music Hall, which was built for the 
purpose), and in 1875 founded the Central Church, to which 
many of his former parishioners followed him, and in which he 
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built up a large Sunday school, and established a kindergarten, 
industrial schools, and other important charities. He died in 
Chicago on tlie 3rd of October 1804. He was an excellent 
preacher, but no theologian. He published SninoHS (1874), 
including nio>t of his “ heretical " utterances, Truths for I o-day 
(2 vols.,' 1874-1876), Motives of Life (i87()), and Club Essays 
(1881). 

See Joseph F. Newton, iXti'id Swing, Poct-Prcuchcr (C liica^o, 

I goo). • 

SWINTON, an urban district in the Rotlurluim parliamentai^ 
livision of the West Riding of Yorkshire. J'lnglaiul, rot in. N.L. | 
of Sheffield, on the Miilland, North Fastern ami Great (Yntral 
railways. Pop. (iSgr), 9705: (iooi\, 12,217. It is situateti 
at the junction of the Hearne and Dove navigation with the 
river Don navigaticui. In the churchyard of St Margaret’s 
church (rebuilt in 1817) two beautiful Norman arches of the 
old church are preserved. There are collieries, quarries and 
bricktield.s in the neighbourhood. There are also ilint and gktss- 
bottle works, ironworks (for >toves, grates, fenders and kitchen 
ranges), and earthenware manufactures, rhe town was formerly 
renowned for its Rockingham ware. A free warren i\as granted 
to Swinton bv Hcnr\’ If. 

SWINTON 'and PENDLEBURY, an urbiui district in the 
Ecclcs pari iarnen tan' division of Lanca>hin‘, F.ngland, 5 m. 
N.W. of Manchester, with stations on the Lancashire 8: Ytwk- 
shirc railway. Pop. (iqot), 27,005. The church of St Peter, 
a fine building of stone with a lofty western tower, was ereiUed 
from the designs of Sir Gilbert Scott in iStn). The Swinton 
industrial s('hooN, opened in Februaiy' 1846, are a fine range 
of buildings of brick with stum* facings, surrounded with grounds 
extending to 20 acres. The manufacture of cott(ui mid coal- 1 
mining are the chief industries. Anciently a large part (»f 
Swinton was possessed by the Knights Ibispitallers of St John 
of Jerusalem. 

SWITCHBACK, a form of pleasure railway, built over altemate 
descents and asetmts, the train or ( ar first gathering momentum 
by ninning down an incline, and surmounting by means of this | 
a lesser ascent. Switchliacks were originally merely an imitation, 
using cars upon wheels, of the sledge-coasting courses of Russia, 
and were indeed named by the Freneh montag^nes russes, d’hey 
were introduced in Paris in 1816, but soon disappeared in con- 
sequence of .several scri<ms accidents. About 1880 they again 
became popular both in Europe and America. A variation 
of the switchback, though lacking its essential princij)le of climb- 
ing by means of mom«‘ntum, is the water-chute, an imitation 
of the Canadian toboggan-slide, in which cars built in the shape 
of boats glide down sleep im lines into artificial lakes at their 
bases. This is popularly called shooting the chutes.” A 
further variation is looping tlie loop,” in whl( h a [leavy car 
on wheels, or a liicyclc, starting at a rcuisiderable altitude 
descends an incline so steep that suflK ient momentum is 
accumulated to carr>' it c(unpletely round a track in the form 
of a perpendicular loop, in the course of which journey the 
occupants or rider, while crossing tlie top of the loop, are 
actually head downwards. Later it was made even more 
dangerous by taking out part of the top of the loop, so that the 
car or bicycle actually passes through the air across the gap. 

SWITCH PLANTS, a botanif:al term for plants, such as liroom, 
with leave.s very' small or absent, and slender green shoots. 

SWITHUN (or Switiiin), ST (d. 862), bishop of Winchester 
and patron saint of Winchester Cathedral from the lolh to the 
i6th century. He is scarcely mentioned in any document of 
his own time. His death is entered in the Anglo-Saxon Chronicle 
under the year 861 ; and his signature is appended to several 
charters in Kemble’s Codex diplomaticus. Of these charters 
three belong to 833, 838, 860-862. In the first the saint signs 
as “ Swithunus presbyter regis Egberti,” in the second as 
** Swithunus diaconus/’ and in the third as “ Swithunus epis- 
copus.” Hence if the second charter lie genuine the first must 
be spurious, and is so marked in Kemble. More than a hundred 
years later, when Dunstan and Ethelwold of Winchester were 
inaugurating their church reform, St Swithun was adopted 


as piitron of the restored church at Winchester, formerly dedi- 
cated to St Peter and St Paul. His body was Iransfi rred from 
its almost forgotten grave to Ethelwold's new basilica on the 
15th of July 971, and according to contemporary writers, 
numerous miracles preceded and followed the transl.ition. 

The revival ot St Swithun 's fame gave rise to a mass ol legendary 
literature. The so-called Ethic Swithuni ol Lanttred an«l Wulstan, 
written alx>\it A.u. 1000. hardly contain any germ of bu^grapliical 
fact; and all that h.is in later years passed for aulhentu deUil of 
St Swilhun's life is extnicteil from a biograj)hy ascribe<l 1<* Ciotzelin, 
a monk who came over to b'ngland with Hermann, bi.slmp of Salis- 
buiy troiu i‘>3S to 1078. I'roiu this writtT, who lias peihaps pre- 
iTved some Iragmt'iits of genuine tradition, we learn that St 
Swithun w.is born in the reign of Egbert, and was ordained j>riest 
by Helmstan, bisliop of Winchester (S38 c. 852). His fame reached 
the king’s ears. w'hoapiH)inted him tutor ot his son Adulphns (/Ethel- 
wulf) and numbered him amongst his chief triends. Under Aithel- 
wiilf he was appointed bishop of WincheslcT, to which --e he was 
consecrated by Archlushop Eeolntitli. In his new otfu e he was 
remarkable for his jiiety and his zeal in building new churches or 
restoring old ones. \t his recpiest /Fthehvulf gave the t« nth of his 
roval lan<ls to the Church. His humility was such thai he made? 
his diocesan journeys on foot; and when he gave a baiitpiet he 
invitetl the poi>r and not the rich. He built near the ea dern gale 
of his cathedral city a bridge whose stone arches were so strongly 
constructed that in Gotzelin's time they seemed a work “ mm levitcr 
ruiturus," He died on tlu* 2nd of Julv S02. and gave orders that 
he was not to be buried within the church, but outside in “ a vile 
and unworthy place." 

William of Malmesbury adds that, as F>ishop Alhslan of '-Sherborne 
was .Kthelwulf's minister for temporal, so St Swithun was fur spiritual 
matters. The same chronicler uses a remarkable phrase in recording 
the bishop’^ prayer that his burial might, be " ubi et pedibus praeter- 
» uutium ct siiilicidiis ex alto ror.iutibus csset ol)noxius." 'Phis 
expres'-ion has been Liken as imlic.iling that tlie well-known w'ealher 
myth contained in the do.g,gercl lint's — 

St Sw'ithin’s day if thou dost rain 
For forty days it will remain; 

St Sw'ithin’s day if thou lx* fair 
For forty days 'twill rain na mair — 
had already, in the I2lh century, cryslallizt'd round the name t)f 
St Swithun; but it is doubtful if the passage It'uds itself by any 
straining to this interpretation. James Itainc suggested that 
the Ic.gciul WMS derived from the tremendous dow'npour of rain that 
occurred, according to the Durham chroniclers, on St Swuthun's 
day, 1315 (Hist, Dunelm, pp. xiii. 96-97). Another theory, more 
plausible, but historically worthless, traces it to a heavy shower 
by which, on the day of his translation, the .saint marked his rlis- 
pleasure towards those who were removing his remains. This 
story, however, cannot be traced further back than some two or 
thn'e centuries at the outside, and is at variance with the lolh- 
century wTiters, who are all agreed that the translation look place 
in accordance w'ith the saint’s desire as expressed by vision. More 
probable Ls John Earle’s suggestion that in the legend as now' current 
we have the survival of some pagan or possibly prehistoric day of 
augur\'. which has succiissfully sheltered itself under the protection 
of an ecclesiastical saint. This view is supported by the fact adduced 
in Notes and Queries (ist series, xii. 137) that in France St M6dard 
(June 8) and St OiTvasti and St Protais (June 19) arc credited with 
an influence on the weather almost identical with tliat altri- 
biilefl to St Swithun in England. Similarly we have in Flanders 
St C.oflelievc (July (>) and in Gt'rmaiiy the Seven Sleepers’ Hay 
(June 27). Of other storie's connected with St Sw'ithun the two 
most famous arc those of the Winchester egg-woman and Queen 
r.mma's ordc-al. Tlie former is to be found in Gotzelin's life (c. iToo), 
the latter in 'P. Kudborne’s JHstoria major (i^th century) — a work 
which is also responsible for the not impnibable legend that 
Swithun accompanied Alfred on his visit to Rome in 85b. 

The so-called lives f)f SL Swithun w'rillen by Wulstan, Lantfrcd, 
and perla;ips others towards the end of the loth century may be 
found in Ikdlandus’s Acta randovum (July), i. 321- ^^27; Mabilion's 
Ada SS. O. li. vi. 70, &c., vii. <128. &c.; and J. Earle's Life and 
Times of St Swithun. 5<>, <Jtc. See also W’illiain of Malmesbury, Gesi. 
reg, i. 130, ami J)c gest. fnnit. lOo, iby, 179; Idori'iicc of Worcester, 
i. 168; T. Rudborne a]). Wharton’s Anglia sacra, i. 287; '1'. H. 
Hardy’s Cat. of MSS. i. 513-317; ]. Brand’s Popular Antiquities: 
R. Chamliers’s Book of Days; Ethelv/ulf's 7 'ithe Charters, nearly all 
of w'hich n4er to St Swiihnn in tlie body of the text, may be 
.studied in Haddon and Stubbs's Councils, iii. 636-043; a com- 
parison of the charter on page 642 with Gotzelin's life (ap. Earle, 69) 
and William of Malmesbury (Gest. rcg. 150; De Gest. pont. 160) 
.seems to show* that these charters, even if forgeries, rlale back 
at least to the nth century, as well as the .story of his being 
Ethelwulf's " alter ct ductor.” 

SWITZERLAND, a republican countiv’’ of central Europe, 
comprising the Swiss Confederation, and bounded N. by the 
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German Empire, E. by Austria (except where the principality 
of Liechtenstein intervenes), S. by Italy, and W. by France. 

Physical Description . — Switzerland extends between the 
parallels 45" 49' 2" and 47*^ 48' 32*^ lat. (Greenwich) and the 
meridians 5"" 57' 26" and 10° 29' 40'' long. (Greenwich). It forms 
an irregular quadrilateral, of which the greatest length from cast 
to west is 226J m., and the greatest breadth from north to south 
is nearly 137 m. (136*8). It has, however, no proper physical 
unity, as it ( onsists of a number of small districts, differing from 
each other widely in language, religion, ethnology, customs, &c., 
but bound together in a political alliance, made originally for 
common defence against a common foe. It is therefore an 
artificial land, just as its inhabitants form an artificial nation, 
though nowadays it is becoming more homogeneous in both 
respects. Its political boundaries thus do not coincide with 
those of nature. The entire canton of Ticino is south of the 
Alps, as are the valleys of Simplon (Valais), Mesocco, Bregaglia, 
Poschiavo and Munster (all in the Grisons); the whole canton 


I 3 . The Swiss portion of the main chain of the Alps and this great 
I northern outlier run parallel to each other from the Mont Dolent 
I to near Coirc, while for a short distance they actually unite near the 
I l^zzo Rotondo (west of the St Gotlhard Pass), parting again near 
the Oberalp I’ass (east of the St Gotthard). Het\\'een these two 
great snowclad ranges flow two of the mightiest European rivers, 
the Rhone towards the west and the Rhine towards the east, their 
headwaters being only separated by the tangled mountain mass 
between the Pizzo Rotondo and the Oberalp Pass, which sends the 
Reuss towards the north and the Ticino towards the south. 

4 . To the north of this great northern outlier rises the Jura range 
{q.v.), ri%ally a huge spur of the Alps (with which it is connected by 
the Jorat range), while between the northern outlier and the Jura 
extends what maybe called the plains or “ plateau " of Switzerland, 
consisting all but wholly of the undulating valley of the Aar (below 
Thun) with its numerous alfluents. To that river valley we must 
add the valley of the Thiir (a direct affluent of the Rliinc), that lies 
between the Aar basin and the Rhine basin (the Lake of Constance). 

Wc may thus roughly describe Switzerland (as it exists at 
the present time) as consisting of three great river valley' 
(Rhone, Rhine and Aar) with the smaller one of the Thur, which 
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of Schaffhausen and part of that of Basel are north of the Rhine, 
while a large part of the Grisons lies to the ejist of the Rhine 
basin, and Porrentruy is far down on the western slope of the 
Jura. But it is to be noted that all these exceptional cases 
were outside the limits of the Swiss Confederation up to 1798. 
Putting them aside, the physical geography of Switzerland may 
thus be described : — 

1. On the south runs the main chain of the Alps {q.v.), which is 
joined, at the Mont Dolent ( 12,543 ft.) in the chain of Mont Bhinc. 
l)y the lower ranges that rise south of the Lake of Geneva, and 
which continues partly Swiss till close to the Stclvio Pass on the 
cast. 

2. To the north of this main chain there is another great range 
of mountains (wholly Swiss) only slightly inferior in extent and 
height, which starts from the hills known as the Jorat range above 
Lausanne, and culminates in the great snowy summits of the Bernese 
Oberland and of tho Todi group, before trending to the north near 
Coirc, and. after rising once more in the Santis group, dies away on 
the southern shore of the Lake of Constance. 


all lie to the north of the main chain of the Alps and include 
the region between the Alps and the Jura. If w'c examine 
matters more carefully wc note that the Rhone and Rhine 
valleys are shut off from that of the Aar (and, of course, of the 
Thur) by the great northern outlier of the Alps, which consists 
of the Bcrnc.se Oberland and Tddi Alps. Tw^o w'ide and undulat- 
ing valleys (Aar and Thur) and two deeply cut trenches (Rhone 
and Rhine) thus lie on the northern slope of the Alps, to the 
north and south respectively of the great northern outlier of 
the Alps. The main chain of the Alps rises in Swiss territory to 
the height of 15,217 ft. in the loftic.st summit or Dufourspitze 
(wholly Swiss) of Monte Rosa, though the Dom (14,942 ft.), 
in the Mischabcl range, between Zermatt and Saas, is the highest 
mountain mass which is entirely Swiss. The great northern 
outlier attains a height of 14,026 ft. in the Finsteraarhom 
(Bernese Oberland), while the lowest level (581 ft.) within 
the Confederation is on the Lago Maggiore. The highest 
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permanently inliabited village in Switzerland is Juf (6998 ft.), at 
the head of the Avers valley (a tribiitar\' of the Hinter Rhine, 
Grisons), while the lowest is Ascona (666 ft.), on the Lago 
Maggiore and just south-west of Locarno. 

According to the most recent calculations, the total area of 
Switzerland is 15,951 sq. m. (some 2500 sq. m. less than that 
of Serv'ia). Of this 11,927*5 sq. m. (or 74*8 %) are reckoned 
as ‘‘ productive,^’ forests occupying 3,590*9 sq. m. and vine- 
yards 1 08* 7 sq. m., the remainder, o: 8427*7 sq. m., consisting 
of arable and pasture land. Of the “ unproductive ” area of 
4023*5 sq. m. (or 25*2 %) much consists of lakes and rivers, 
while glaciers cover 709*7 sq. m. Approximately the Alps oexupy 
onc-sixticth of this area, the Jura about one-tenth, and the 
“ plateau ” the rest. Of the entire area the great cantons of the 
Grisons, Bern and the Valais take up 7411*8 sq. m., or nearly one- 
half, while if to them be added Vaud, Ticino and St Gall the 
extent of these six (out of twenty-two) cantons is 10,527*6 
sq. m., or almost two-thirds of the area of the Confederation. 
Not included in the total area of Switzerland are three small 

enclaves ” (4 sq. m. in all), Hiisingen and Verenahof (both in 
Schaffhausen) belonging to Baden, while Campione (opposite 
Lugano) is Italian. Switzerland borders on many countries — 
Franc'e west and south-west, Italy south, Austria east (Tirol 
and Vorarlberg), and Germany north (Bavaria, Wiirttemberg, 
Baden and Alsace). Switzerland sends its waters to four great 
river basins (which drain to three different seas) in the following 
proportions: Rhine basin, 11,159 sq. m.; Rhone basin, 2768 
sq. m.; Po basin, 1361 sq. m.; and Inn basin, 663 sq. m. 

The thirteen cantons ^vhich till 1798 formed the Confederation 
are all comprised in the Rhine basin, the ten oldest (i.e. all before 
1500) being within that of tl\c Aar, and it was only after 1798 that 
certain Romonsch-, French' and Italian-spealang “ allies and 
subject lands — with their river basins — ^were tacked on to them. 

^Iost of the great Swiss rivers, being in their origin mere mountain 
torrents, tend to overflow their banks, and hence much is required 
and has been done to prevent this by embanking them, and regaining 
arable land from them. So the Rhino (between Ragatz and the T^ko 
of Constance), the Rhone, the Aar, the Renss; and in particuhir 
wo may mention the great work on the Linth (1807-1816) carried 
out by Hans K<.)nrad Eschcr. wlio earned by his succc^ss the surname 
of “ Von der Linth." and on the Zihl near the lakes of Ncuchatel 
and l>iennc, while the diversion of the Kandcr from its junction 
with the Aar at Thierachem to a channel by which it flows into the 
Lake of Thun was cif(*cted as early as 1714. 

There arc very many hikes, large and small, in Switzerland. The 
two most extensive, those of Geneva and of Constance, balance 
each other, as it were, at the south-west and north-east corners 
of the land. But neither of these is wholly Swiss, this distinction 
being claimed by the next in size, that of Neuch.'itel (92 4 scj. m.), 
the Lago Maggiore (partly Swiss only) coming next in the list, ami 
being followed by the wholly Swiss lakes of Lucerne and of Zurich. 
Then conic Lugano, Thun, Bienne. Zug, Brienz, Morat, the Waleiisce, 
and Sernpach (5^ sq. m.). These fourteen only arc over 4 .sq. m. 
in extent. Elcv(*n of them are in the Rhine basin (also in that of 
the Aar), two (Maggiore and Lugano) in that of the 1*0, and one 
(Geneva) in that of the Rhone. Tlusrc arc no large lake.s in tlic Swiss 
portion of the Inn basin, the most extensive being that of Sils 
(ij sq.m.). Of the smaller h'.kes those best known to travellers arc 
the Daubensee (near the summit of the Gcmmi). the Oeschinenst.*o 
(at the foot of the Bliimlis Alp range) and the Marjelcmsec, formed 
by the damming up of the waters of the Great Aletsch glacier by 
a huge lateral moraine. Alpine tarns are innumerable. 

Of the countless vjaterfalls in Switztjrland thost; of the Rhine 
(near Schaffhausen) hav'e volume but not h(?ight, while the reverse 
is the case in var>nng dcgre<;s with tliosc of the Aar at the Handegg, 
of the Reichenbach, of Pi.s.sevache. and particularly of the Staubbach, 
a mere thread of w ater falling clear of a cliff of grt^at height. 

There arc said to be 1077 glaciers in Switzerland, but it is really 
impossible to estimate the number accurately, as practically all 
are now' in retreat, and it is not easy to say whether an isolated 
fragment of ice is or is not entitled to rank as an independent glacier. 
From them flow all the more important Swiss rivers and streams. 
Yet their distribution is v'cry unequal, for ekven cantons (just 
one-half of the Ck>n federation) have none. The Valais hearls the 
list w'ith 375 sq. m., then come the Grisons (138 0), Bern (111-3), 
Uri (44-3), (ilarus (13*9) and Ticino (131). Tlio five others (Unter- 
walden, Vaud, St Gall. Schwyz and Appenzell) boast of 13-3 all 
together. The three longest glaciers in the Alps, are all in the 
great northern outlier (not in the main chain)— the Great Aletsch 
(16J m.), the L'icseher and the Unteraar (each 10 m.). In the main 
chain the Gomer m.) i-, the longest. Of glaciers covering an 
area of ovw 6 sq. m. no fcw cjr than 17 are in Switzerland, as against 


two each in the French portion of the chain of Mont Blanc and in 
the ILa stern Alps. 

Forests cover 21-2 % (3390*99 sq. m.) of the total area of 
Switzerland. Of the six most extensive cantons five are also at the 
head in the matter of forests : Bern (591 sq. m.), the Grisons (503), 
Vaud (320), the Valais (297-4) Ticino (267*2). St Gall (157) 

ranks in this respect after Zurich (i8o-8) and Aargau (172), while 
the only other cantons with over 100 sep m. arc Lucerne (120-4), 
Frilxmrg (119) and Soleuro (111-3), the low-est place being taken 
by Geneva (9-9). By far the greater part (67 %) of the forest 
area belongs to the communes or private corporations, while 
28-5 % is in the hands of private individuals (much of this having 
become private property in the time of Napoleon 1 .), but only 4-5 % 
is in the hands of the state, in consequence of the suppression 
of many monasteries. The communes own 94*3 % of the forest 
area in the Valais, private individuals 78*8 % in Lucerne, and the 
state 16 % in Schaffhausen. Schaffliauscn and the Jura cantons 
are the most wooded in proportion to their area, while at the other 
end of the scale are the towns of Geneva and Basel, and the barren 
canton of Uri. The great floods of 1834, 1852 and 1868 drew 
attention to the negligent administration of the forests, considered 
specially as a protection against damage due to the forces of nature. 
A forestry department was creattnl in the polytechnic school in 
Zurich wh(‘n it was opiencd in 1855. The Federal Constitution of 
1874 (art. 24) handed over to the Confederation the oversight of 
the forests " in the high mountains," this being interpreted to mean 
the Alps with their spurs, but not to include the Jura, and a law of 
1876 was enacted to carry out this task. In 1897 the limitation 
mentioned above was struck out, so that the Confederation now has 
oversight of all forests within its territory, a law of 1902 regulating 
in detail the whole subject. Since 187O much has been done, 
either directly by the Confederation or indirectly by sub.sidizing the 
efforts of the cantons, to reafforest districts where the trees had 
been recklessly cut down, and to ensure the proper administration 
of forests generally. 

Geology . — The greater part of Switzerland is occupied by the 
belts of folded rock which constitute the Alps and the jura (^.v.). 
The central plain, however, is covered by nearly undisturbed 
deposits of Oligocene and Miocene ago, concealed in many places 
by glacial, alluvial and other accumulations of later date, iiloth 
the Oligocene and the Miocene beds arc, for the most part, of fn^sh- 
wator or brackish-water origin, but the middle of the Miocene 
scries is formed of marine deposits. During this period an arm of 
the Mediterranean spread up the valley of the Rhone. It reached 
its ma.ximum extension during the middle portion of the Miocene 
period, when it appears to have stretched continuously along the 
outer border of the Alps from the present Golfo du Lion into Austria ; 
but at an earlier and a later date it was represented in Switzerland 
only by a series of brackisli-watcr lagoons or fresh-water lakes. 

Climate . — In Switzerland, where the height above seadcvel ranges 
from 581 It. (T-ago Maggiore) to 15,217 ft. (Monte Rosa), we naturally 
find very many climates, from the regions of olives, vines, oaks and 
beeches, pines and firs, to those of the high mountain pastures, 
rhododimdrons, aiul of eternal snow. It has been rc'ckoned that, 
while in Italian Switzerland winter lasts only three montlis, at 
(*danjs (1578 ft.) it lasts four, in the E'ngadine (5945 to 3406 ft.) six, 
on the St Gotthard (6936 ft.) eight, on the Great St Bernard (81 ii ft.) 
nine, and on the St Th^odule I'ass (10,899 ft.) practically always. 
The highest mean annual temperature (53'’ F.) in Switzerland is 
naturally that at Lugano (909 It.), while at Bevers (5610 ft., Upper 
J-higadine) the lowest mean temperature in winter is -14'^^'., 
but the highest in summer is 77" F., an* immense diflcrcncc. 
At Montreux the annual mean is 50^, at Sion, Basel, Geneva and 
Coire about 49®, at Zurich 48", at Bern and Lucerne 47*5°, at St 
Gall 45°, at Davos 37-5°, at Sils-Maria 34*5®, and on the Great St 
Bernard 29'’. Of course many factors, such as the shape of the 
ground, the shc-ltercd position of the place, the degree of exposure 
to sunshine, counterbalance the mere height at which the town is 
situatc;d. 

The snow-clad Alps of course have tlu* licavicst rain- or snow-fall 
in Switzerkiiid , this being estimated at 89 -7 in. per annum. The 
gn*atest actually recorded rainfall (87*3 in.) was on the San Bernar- 
dino Pass (6769 ft.), while the lowest (21 -7 in.) was at Sierre (1767 ft., 
Valais). At Lugano the average annual rainfall is O5-4 in., on the 
Great St Bernard 48*7 in,, at Lucerne 45 -C in., at Montreux 42-6 in., 
at Sils-Maria 37 in., at Bern and Davos 36*0 in., and at Ba.sel, Coire 
and (icmeva a]x)ut 32-7 in. It has beem shown by Cfiroful observa- 
tions that the rain- or snow-fall is greatest as we approach the Alps, 
whether from the north or the south, the flanks of the great ranges 
and the valleys opening out towards the plains receiving much more 
rain than the high Alpine valleys enclosed on all sides by lofty 
ridges, Thiinih;rstorms generally vary in frequency with the 
amount of rainfall, being most common near the great ranges, and 
often very local. The floods caused by excessive rainfall arc some- 
times very destructive, as in 1834, 1852 and 1868, while the same 
cause leads to land.slips, of which the most remarkable liavc been 
those of the Rossberg alwvc Goldau (1806), at Evionnaz (1835) and 
at Elm (1881). The Fohn {q.v.) is the most remarkable local wind. 

For all these ri*asons Switzerland has many varieti<‘s of climate; 
and while, owing to the distribution of the rainfalli tlie Ticino aiul 
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Aar valleys are very fertile, the two great trenches between the main 
chain and its north outlier, though warm, arc less productive, as the 
water comes from the rivers and not from the skies. 

People, — The first estimate of the population of Switzerland 
with any pretence to accuracy was that of 1817, which put the 
number at 1,687,900. The first regular census took place in 
1836 to 1838, but was therefore not synchronous, while it was 
also not very systematic — the number was put at 2,190,258. 
That of 1850 was better organized, while in i860 the census 
was declared decennial, a slight alteration being made as to 
that of 1888 for practical reasons. The following was the 
number of the population usually resident (the number of those 
actually present was also taken, but all detailed subdivisions 
refer only to the residents): in 1850,2,392,740; in 1860,2,510,494; 
in 1870, 2,655,001; in 1880, 2,831,787; in 1888, 2,917,754; and 
in 1900, 3^315,443. The density per square mile was as 
follows: 150 in 1850; 157 in i860; 159 in 1870; 177 in 
1880; 182 in 1888; and 207 in 1900. The increase in the 
whole of the country from 1850 to 1900 was 39 %. Thirteen 
cantons showed an increase lower than this average, the lowest of 
fill being Aargau, Glams and Lucerne; while in Bern the increase 
of the towns did not counterbalance the diminution in the 
country districts. The nine cantons which increased above 
the average rate did so either owing to special circumstances 
{e.g. the construction of the Simplon railway in the Valais), 
or because their industries were very flourishing {e.g, St Gall), 
or because they contain great towns {e,g, Zurich). The highest 
rates of increase were shown by Geneva (107 % increase) and 
the half canton of urban Basel (278% increase). As to the 
actual distribution of the population, the Alpine regions are 
the sparsest generally (with the exception of the Outer Rhodes 
of Appcnzell), the Jura region has a much higher ratio, while 
the densest region of all is the Swiss plateau. The strong 
attraction of the towns is shown by the facts that between 1850 
and 1900 the population of the nineteen largest nearly tripled, 
while, in 1900, of tlie 187 political districts in Switzerland 
41 showed a decrease, and they were all exclusively ruraL 

'I'ho shifting of the population within the country is also proved 
wlicn wc; note that in igcK) ])iit 38*5 % of the Swiss citizens inhabited 
their commune of birth, though the proportion was 64 % in 1850. 
If wc consider the diff(?rent cantons, we find th.at in 1900 31*5 
(in 1850 but 26-4 %) livcfl in another commune within their canton 
of birth, while 18*4 % (as against ()*6 % in 1850) dwelt in a canton 
other than their canton of birth. 'Po sum up, in 1850, out of the 
25 cantons and half cantons, no fcw'cr than 21 had a majority of 
citizens living in their commune of birth, while in 1900 the number 
was but TT, and those all rural cantons. Of the 31 b4 communes (or 
civil jmrishes) in Switzerland, only 21 in 1900 had a poi)ulation 
cxcceiling 10,000, while 20 had under 50 inhabitants. If we look 
at the height of the communes above the sea-level, we find that there 
were but 3 (with a population of 463 souls) above 1900 metres 
(2953 ft-)» while 68 (with a total population of 188,394) were below 
3f)o metres (984 ft.). The number of inhabited houses rose from 
347,327 in i860 (the number was not taken in 1850) to 434,084 in 
1900, while that of separate households mounted from 485,087 
in 1850 (528,105 in i860) to 728,920 in 1900. 

The non-Swiss element of the population increased from 3 % in 
1850 to 11-6 % in iQoo, and its number from 71,570 in 1850 to 
3^3 i 424 in 1900. The Germans arc the most numerous, next in 
oriler come Italians, French and Austrians. In 1900 there were 
3335 British subjects resident in Switzerland, and 1559 citizens of 
the United States. Of course most of the non-Swiss are found in 
the towns, or in rural districts where any great railway line is being 
constructed. 

The emigration of Swiss beyond seas was but 1691 in 1877, though 
it rose in 1883 to 13,502 (the maximum as yet attained). Then the 
number fell pretty steadily till 1899 (2493), then rose again, and in 
1906 was 5296. About 89 % go to the United States, and alx>ut 
6 % to the Argentine Republic (mainly from the French-speaking 
cantons). Bern, Zurich, Ticino, the town of Basel and St Gall are 
the chief cantons which furnish emigrants. 

In the matter of religion ^ the Protestants formed 59 *3 % in 1850 
and 57*8 % in 1900, and the Roman Catholics (including the " Chris- 
tian ” or “ Old " Catholics, who arose in 1874) 40-6 % and 41*6 % 
respectively, while the Jews increased from i % in 1850 to 4% in 
1900 — the remainder (other religions or none) being 2 % in i860 
(not reckoned separately in 1850) and in 1900. Ten and a half 
cantons have a majority of Protestants, while in the rest the 
" Catholics " have the upper hand. The same proportion prevailed 
in 1850, save that then Geneva had a Protestant majority, whereas 


in 1870 already the balance had shifted, owing to the number of 
immigrants from France and Italy. 

As to languages habitually spoken, SwitzcTland presents a very 
variegated picture. By the Federal Constitutions of 1848 (art. 109) 
and 1874 (art. 116), German, French and Italian are recognized as 
“ national languages,” so that debates in the Federal parliament 
may be carried on in any of the three, while Federal laws, decrees, 
&c., app(^a^ also in the three. The old historical dialects of Romonsch 
and Ladin (nearly confined to the canton of the Orisons, q.v.) enjoy 
no political recognition by the Confederation, arc largely maintained' 
by artificial means in the shape of societies founded for their ]>rcserva- 
tion, and are not even in the majority (which is German) in the Ori- 
sons. Of the other 21 cantons, all have a German-speaking majority 
save 6 — French prevails in Fribourg, Vaud, the Valais, Neuchatel 
and Geneva, and Italian in Ticino. Since the census of 1880, when 
detailed inquiries as to language were made for the first time, there 
has been a certain amount of shifting, as is shown by the following 
figures. German was spoken by 71 ‘3 of the population in 1880, by 
71-4 in 1888 and by 69-8 in 1900; the figures for French arc 
respectively 21*4, 21*8 and 22, and for Italian 57, 5*3 and 67, 
while Romonsch fell from i *4 to 1 *3 and i *2 %. ” Other languages ” 

were 2, 2 and 3 %. Thus in 1900 there were nearly 70 % of German- 
S])caking persons, as against nearly 30 % who spoke one or other of 
the Romance tongues. The most interesting cases are the cantons 
of Frilx)iirg {q.v.) and the Valais {q.v.), in which French is advancing 
at the expense of German. 

Chief Political Divisions and Towns , — When considering 
Switzerland it must never be forgotten that, strictly speaking, 
the only political “ divisions ’’ arc the 187 “ districts ” into 
which the cantons arc divided (Bern has 30, Vaud 19 and St 
Gall 15, no others having over 15). These are administrative 
districts, created for political purposes. The cantons themselves 
arc not “ divisions but sovereign states, which have formed i\n 
alliance for certain purposes, while they are built up out of the 
3164 “ communes,” which are really the political units. Of 
the 22 cantons,^ 3 are subdivided — Unterwalden (from before 
1291) into Obwalden and Nidwaldcn, and Appenzell (since 
1597) into the Outer Rhodes and the Inner Rhodes, while Basel 
(since 1833) forms urban Basel (the city) and rural Basel (the 
country districts). The Swiss political capital is Bern (by virtue 
of a Federal law of 1848), while the P'ederal’ Supreme Tribunal 
is (since its foundation in 1874) at Lausanne, and the Federal 
Polytc('hnic School (since it was opened in 1855) at Zurich. 

In 1900 there were 19 towns in Switzerland which had a population 
exceeding 10,000 souls, all having increased very much within the 
50 previous years. The following arc the six largest, the figures 
lor 1850 being enclosed within brackets: Zurich, 150,703 (35,483); 
Ba.sel, 109,161 (27,844); Geneva, 104,796 (42,127); Bern, 64,227 
(27,558); Lausanne, 46,732 (17,108), and La Chaux de Fonds, 35,968 
(13,659). Thus Geneva was first in 1850, but only third in 1900. 
'riiirtcen of these nineteen towns are cantonal capitals, though 

Chaux dc Fonds, Winterthur, Bienne, Tablat (practically a 
suburb of St Gall), Le Lode and Vev(!y arc not, while no fewer than 
twelve cantonal capitals (Sion, Bellinzona, Aaraii, Altdorf, Schwyz, 
Fraucnfckl, Glarus, Licstal, Sarnen, Stans, Appenzell anti Zug) arc 
below this Umit. It is reckoned that while the 19 Swiss towns having 
over 10,000 inhabitants had in 1850 a population of 255,722, that 
number had swollen in 1900 to 742,205. 

Communications . — The carriage roads of Switzerland were 
much improved and increased in number after a strong Federal 
government was set up in 1848, for it largely subsidized 
cantonal undertakings. In the course of the 19th century^ 
many splendid roads were carried over the Alpine passes, whether 
within or leading from Swiss territory; in the latter case with 
financial aid from Italy (or till 1859 Austria, as the mistress of 
the Milanese). The earliest in date was that over the Simplon 
(1800-1807), while others were opened respectively over the 
Furka (7992 ft.) in 1867, to the top of the Great St Bernard 
(8111 ft.) in 1893, over the Grimscl (7100 ft.) in 1895, and over 
the Klauscn Pass (6404 ft.) in 1900. The highest carriage road 
entirely within Switzerland is that over the Um brail Pass 
(8242 ft.), opened in 1901, and leading from the Swiss upper 
Munster valley to close to the Stelvio. 

The first Swiss lake over which a steamer plied regularly was 
that of Geneva (1823), followed by Constance (1824), Lago Mag- 
giore (1826), Neuchatel (1827), Thun (1835), Lucerne (1835) and 

^ The cantons arc — Aargau, Appenzell, Basel, Bern, ITibourg, 
Geneva, Glarus, Grisons, Lucerne, Wcuchatel, St Gall, Schuffhausen, 
Schwyz, Soleure, Thurgau, Ticino, Unterwalden, Uri, Valais, Vaud 
Zug, Zurich (see separate articles) . 
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Bricnz (1839). The first railway opened within Switzerland was 
that (14 m. long) from Zurich to Baden in Aargau (1847), though 
the Swiss bit of that from Basel to Strassburg had been opened 
in 1844. From 1852 to 1872 the cantons granted concessions 
for the building of railways to private companies, but from 
1872 onwards the conditions were other and the lines were con- 
structed under Federal supervision. In the ’fifties and ’sixties 
many lines were built, but not always according to sound finan- 
cial principles, so that in 1878 the great “ National Railway ” 
became bankrupt. Hence the idea of the state purchase of the 
chief lines made considerable progress, so that in 1898 such a 
scheme w^as accepted by the Swiss people. Accordingly in 
1901 most of the great lines became Federal railways, and the 
Jura-Simplon in 1903, while the Gotthard line became Federal 
in 1909. This state ownership only applies to the main lines, 
not to the secondary lines or to the mountain cog-wheel railways 
(of which the first was that from Vitznau up the Rigi, 1871) 
now so widespread throughout the country. The highest point 
as yet attained in Switzerland by a mountain raihvay is the 
Eismeer station (10,371 ft.) of the line tow^ards the Jungfrau. 
Many tunnels have been pierced through the Swiss Alps, such 
as the St Gotthard (1882), the Albula (1903) and the Simplon 
(1906). The highest line carried over a Swiss pass is that over 
the Little Scheidegg (6772 ft.). 

Industries. — a. Of the Land. If w'c look at the annual turnover 
there is no doubt that the principal Swiss industry is that of the 
entertainment of foreign visitors, for its gross receipts arc larger 
than those of any other branch. It appears from the official statis- 
tics that in 1905 its gross receipts amounted to rather over £y,^oopoo 
(as against about /.p-, 00. 000 in 189.P and rather ov'cr 3^2,000.000 in 
1880), the net profit being lujarly /i, 500, 000 (as against 3^656,000 
and nearly 3^300,000 respectively), wliile in 1905 the capital invested 
in this indiistry w’as rather over 3(31,000,000 (as against 3(20,750,000 
and / 1 2,750,000 respectively). In 1905 there w'ore in Switzerland 
I024"'hotcls (of which 402 were in Bern and 358 in the Orisons) 
specially built for the accommodation of foreign visitors, containing 
124,06s" beds, and employing 33,480 servants (the numbers for 
1894 and 1880 are it>93 and 1002, 88,634 23,997 

and 16,022 respectively^. Part of this increase is due to the fashion 
of visiting Switzerland in winter for skating, tolxigganing, skiing, &c. 

Of the actual " productive " soil about t\vo- thirds is devoted 
to arable or pa.sturage purposes, but the latter branch is by far 
the more important, occujiying about 83 of tills two-thirds, 
for Switzerland is much mortj a pastoral than an agricultural 
country. In 1906 the number of cattle ivas officially put at 
1,497,904 (as against 1,340,375 in 1901 and 993,291 in 1866). 
In summer they arc supported on the numerous mountain pastures 
or “ alps ” (see Alps, 2), w'hich number 4778, and are of an 
estimated cajutal value of rather over £3,000,01x1, while in winter 
they arc fed on the hay mown on the lower meadows or purchased 
from outside. Tw’o main breeds of cattle arc found in Switzer- 
land, the dun race (best represented by tin; cattle of Schwyz) 
and the dappled race (of wliich the Simme valley beasts are of the , 
red an<l white kind, and those of the Gruycrc of the black and white . 
variety). The best Swiss cheeses arc tho.se of the Emmenthal aiid j 
of the Gruycrc, wdiile the two principal condensed milk factories 1 
(Nestle at V'evey and that at Cham) are now united. It should be j 
noted that the proportion of the lan<l devoted to pastoral pursuits 1 
increases, like tne rainfall, from the w'cst and north- w'cst to the cast 
and north-east, so that it is high(?st (nearly 90 ^o) in Appenzell and 
St Gall. As regards other domestic animals, the number of swane 
increased from 304,428 in 1866 to 566,974 in 1896 (the maximum 
recorded), but in 1906 fell to 548,355. 'I'hc number of goats has 
rcmainecl pretty steady (359,913 in 1906 to 375,482 in 18O6, the 
maximum, 416,323, being attained in 1886), but that of sheep has 
decreased from 447,001 in 1866 to 209,443 in 1906. 

It is stated that but 14 % of the ” productive ” area of Switzerland 
is com-grow’ing, this proportion being however doubled in Vaud. 
Hence for its foo<l supj)ly the country is largely depen<lent on its 
imports, the home sui)]jly sutticing for 153 days only. 'Fobacco is 
grown to a certain exttmt, espc;cially near Payerne in the Broyc 
valley (Vaud) and in Ticino, while more recently beetroot has Ix^en 
cultivated for the purpose of manufacturing sugar. Fruit and 
vegetabhrs arc made into jams and concentrated foods at Lenzburg 
and Kemptthal, while kirschwasser (cherry brandy) is made in Zug. 
Forests cover about 28J % of the ” ])roductivc ” area of Switzerland. 
They are now w(dl cared for, and produce! considerable profits. 

Vineyards in Switzerland now cover 1087 scj. m., though the area 
i.s steadily decreasing owing to the comx>etition of foreign cheai) 
w'ines. The only cantons which have over 10 % of^their area thus 
planted arc Vaud (25 %), Ticino (20 %), Zurich (17 %) and the Valais 
(10-7 ^o) . Among the best Swiss wines are those of La Cote, Lavaux 
and Yvomc (all in Vaud), and Muscat, pendant and Vin du Glacier 
(all in the Valais). Those grown near Neuchdtcl, at the northern 


end of the lake of Zurich, near Baden (Aargau), and along the Swiss 
bank of the Rhine, are locally much esteemed. 

Among the raw mineral products of Switzerland the most impor- 
tant is as]>halt, which is worked by an English comx)any in the Val 
tic Travere (Ncuchatcl). Various metals (even including gold and 
silver) exist in Switzerland, but cure hardly w^orked at all, save iron 
(Dcldmont), copper (Val d'Anniviers) and argentiferous lead (Lots- 
chenkhal). True coal is wholly absent, but lignites occur here and 
there, and are sometimes wwked (^.g. at Kapfnach, Zurich). An- 
thracite is found in the Valais, while peat is w'orked in many parts. 
Salt w’^as first found at Bex (Vaud) in 1544, mines are still 

worked. But far more important are the saline dej^osits along the 
Hhine, from near Basel to Coblenz (at the junction of the Khine and 
the Aar), which w'ere di.scovercd at Schwcizcrhall in the year 1836, 
at Kaiseraugst in 1844, at Khcinfelden in 1845, and at Uyburg in 
1848. Marble, .saiulstcjne and granite arc worked in various spots 
for building purposes. Marl, clay and limestone are also found, 
and arc much used for the manufacture of various kinds of cement. 

, I'here an' said to be 620 mineral springs in Switzerland, tlie best 
I known being those at Baden in Aargau and at Schinznach (both 

iilj^hur), Schuls-Tarasp and St Moritz, Stachclberg, Ragatz and 
j loafers, LeiiktTbad and Weissenburg. The most imiiortant slate 
j quarries are those in the canton of (ilarus. The relative importance 
' of the Swiss industries concerned with the land is best shown by the 
census taken in 1900 as to the occupations of the inhabitants. No 
few'cr than 1,035,010 (al)Out one- third of the total poi)ulation) were 
engaged in pastoral or agricultural pursuits, as against 19,334 
emj)loyed in market gardening, 18,233 in various matters touching 
the forests, 12,785 in the vineyards, and 12,323 in extracting minerals 
(of these 8004 were employed in stone or marble quarries). 

b. Manufactures . — the same census also shows the relative 
imjjortancc of the chi(‘f branches of manufacture in Switzerland — 
textile industries 270,114 (of wliich 88,457 w^rc in the silk branch 
and 63,853 in that ol cotton), watchmaking 115,617, embroidery 
89,558, beskles 74,148 engagcil in the manufacture of machinery. 
Eastern Switzerland is the industrial jiortion of the land, though 
watchmaking and some minor industries are carried on in the Jura. 
The textile industries arc by far the most important in Switzerland, 
Zurich and its neighlxiurliood being the main centre both for silk 
(this branch was revived by the Protestant exiles from Italy in the 
i6th century) and cotton, w'hile St Gall, Apfienzcll and 'Fliurgau 
are mainly devoted to embroidery, and Basel to the silk ribbon and 
floss silk departments. The watchmaking industry has been estab- 
lished in Geneva since the end of the i6th century, and .spread in the 
early i8th century to the Ncuchatel portion of the Jura (centre La 
Chaux de Fonds and Le Lode). Musical boxes are chiefly made at 
Stc Croix in the Vaud section (/f the ^ ura, while Genova is famous for 
its jewelry and goldsmiths’ work. I'he growth of the manidacture 
of machines is much more recent, having originally been a mere 
adjunct of the textile industry, and develoiMul in ortlcr to secure 
its independence of iinjiorts from England. Its centres are in and 
around Zurich, Winterthur, St Gall and Basel. Among other 
products and industries arc chocolate (Suchard, Cailler, Sjuiingli, 
Tobler, Peter, Maestrani, &c.), sliocmaking (Schonenwerti), straw 
plaiting (Aargau and Gruy^re), wood carving (Brienz in the Bernese 
Oberland since 1825), concentrated soups and meats (Maggi's factory 
is at Kem])tthal nejir Winterthur), aniline dyes (Basel), aluminium 
(Nculiauscn in Sc half hausen). 

Commerce . — Switzerland is naturally a(.laj)tcd for free trade 
for it depends on the outside w’orld for much of its food-stuffs and 
the raw materials of its manufactures. After the adof^tion of the 
Federal Constitution of 1848, customs duties within the land w(;rc 
alx)lished, while moderate duties only w'ere levied on imports, the 
sum increasing as the articles came more or less within the category 
of luxuries, but being lowest on necessaries of life. Down to 1870 
Sw'itzcrlantl was all but entirely on the .side of free trade. Since 
that time it has been becoming more and more protectionist. This 
cliange was due in part to the increased tariffs levied in Germany 
and France, and in part to the strong i)rcssurc exercised by cerbiin 
branches of the Swiss manufacturing industries, while treaties of 
commerce have been made with divers countritjs. Ilcncc in 1903 
th(j Swiss people adopted the princii)le of a greatly increased scale 
of duties, the detailed tariff of the actual sums levied on the various 
articles coming into force on the ist of January 1906. These 
higher duties were meant to si!rvc as a weai)on for obtaining belter 
terms in future commercial treaties, but were finally increased still 
more at the instigation of certain of the great manufacturers, so that 
Switzerland became decidedly a protectionist country. In 1901 
the receipts from the customs duties were about £1,858,000, while 
in 1905 they were £2,541,000, and in 1907 rather more (£2,894,000). 

Excluding goods in transit, the total value of imports rose from 
about £36,500,000 in 1895 to about £55,cx>o,ooo in 1905, while 
between the same dates the exports rose from about £26,500,000 
to £38,750,000 — in other words, the unfavourable balance of trade 
had increased from £10,000,000 in 1895 to £16,250,000 in 1905. 

The increase during the same period in the case of the four great 
articles of export from Switzerland was as follows : silk from nearly 
£8,500,000 to rather over £10,000,000, embroideries from nearly 
£3,000,000 to £5,000,000, watches from £3,500,000 to £5,250,000 
and macliiiiery from rather under £1,000,000 to £2,250,000. 
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Government,— Tht Swiss Confederation must be carefully 
distinguished from the 22 cantons of which it is composed, and 
which are sovereign states, save in so far as they have given up 
their rights to the Federal government. These cantons them- 
selves are built up of many political communes, or Gemeinden, 
or civil parishes, which are the real political units of the country 
(and not merely local subdivisions); for any one desiring to 
become naturalized a Swiss must first become (by purchase or 
grant) a member of a commune, and then, if his burghership 
of the commune is confirmed by the cantonal authorities, he 
obtains also, simultaneously, both cantonal and Federal 
citizenship. 

a. Now in Switzerland there are 3164 political communes 
{municipality or Einwohnergemeinden). These are composed 
of all male Swiss citizens over twenty years of age, of good 
character and resident in the commune for at least three months. 
The meeting of these persons is called the assemblee generate or 
Gemeindeversammlung, while the executive council chosen by 
it is the conseil municipal or Gemeinderat, the chief person in 
the commune (elected by the larger meeting) being termed the 
syndic or maire, the Cemeindeprdsident or the Gemeindeammann, 
This kind of commune includes all Swiss residents (hence the 
German name) within its territorial limits, and has practically 
all powers of management of local affairs, including the carrying 
out of cantoniil and Federal laws or decrees, save and except 
matters relating to the pastures and forests held in common. 
This class of commune dates only from the time of the Helvetic 
republic (1798-1802), and its duties were largely increased after 
the liberal movement of 1830; the care of the highways, the 
police, the schools, the administration of the poor law being 
successively handed over to it, so that it became a political body. 
As regards Swiss citizens belonging to cantons other than that 
in which they reside, the Federal Constitution of 1848 (art. 41) 
gave them rights of voting there in cantonal and Federal matters, 
but not in those relating exclusively to the commune itself. 
The Federal Constitution of 1874 (art. 43) gives to such persons 
as those named above {eslablis or Nicdergelassenen that is, 
permanent settlers) all voting rights. Federal, cantonal and 
communal (save as below), the two last-named after a stay of 
three months. 'IVmporary residents being Swiss citizens 
labourers, servants, students, officials not being communal 
officials) are called residents or Aujenthalier y and are in most 
cantons considered to be as such incapable of voting in communal 
matters until after a residence of three months, though .some 
cantons rcciuire a longer sojourn. Foreign residents are included 
under this class of Aujenthalter. 

The* burgher communes [communes bourgeoises or Burger gemeinden), 
now principal^ of historical interest, having for tlx; most part 
^'radnally nu?rgcd with the other class of communes, were originally 
simply the communities that dealt with the management of the 
“ lands subject to common user " or Allmcnd (mainly summer 
]iastures and forests), hut gradually obtained, by purchase or otluT- 
wise, the manorial rights, the burghers then being themselves the 
lords of the manor (as at Brixhani in Devonshire). But when after 
the Reformation, owing to the suppression of the monasteries, the 
care of the poor was imposed by the Federal Diet, in 1551, on the 
several communes, these naturally aided onl}'' their own members, 
a course which gave rise to a " communal burghcr.ship," a system 
dcsigneil to prevent persons from gaining a " settlement in any 
commune to which they did not properly belong. Thus all non- 
burgher residents, permanent or temporary, were excluded from 
any share in the enjoyment of the lands subject to common user, 
or in thedr management, and remained complete outsiders, though 
I)aying local rates. With the increased facilities of communication 
and the rise of a shifting industrial pop)ulation such restrictions 
became invidious and unfair, particularly after the introduction, 
under the Helvetic republic, of a Federal citizenship, superior to 
cantonal citizenship, and after the communes became more and more 
burdened with public duties, so that the amount of the riites equalled, 
if it did not exceed, the sums produced by the “ common lands.*' 
To avoid some of these inconveniences “ political communes ’* 
were set up, consisting practically of all Swiss jicrmanent residents. 
But the relation between these and the old Burger gemeinden (the 
burghers of which only have rights of user over the common lands) 
was very delicate, and has been settled (if settled at all) in various 
fashions. In some cases the older communes simply merged with 
the newer, the ownership of the common lands thus passing from 
one to the other class. In other cases the Burger gemeinden still 


exi.st as distinct from the “political communes,*' but ' solely for 

E urposes (enjoyment, management, &c.) relating to the common 
inds, and thus form a sort of privileged community inside the larger 
and now more generally important community. In some cases the 
common lands have been divided in v'arying proportions between 
the two classes of communes, the Burger ge^neinden thus continuing to 
exist solely as regards that part of the common lands which they have 
retained. In other cases the common lands, whether before or after 
1798, have passed into the possession of a small number of the 
burghers, who form a close corporation, the revenues of which are 
enjoyed by the members as sajch, and not as citizens-- in short are 
subject to no public obligations or burdens save rates and taxes. 

b. The tw'cnty-tw'o cantons (three arc subdivided- Unter- 
walden, Appenzcll and Basel — into two halves) are divided into 
“administrative districts ” (187 in number), which are ruled by 
prefects, in the French fashion, appointed by the cantonal autho- 
rities. These are the true local divisions in the country. Each 
canton has its own legislature, executive and judiciary. The 
older cantons have in some cases (Uri, Unterwalden, Appenzcll 
and Glarus) preserved their ancient democratic assemblies (or 
Landesgemeinden), in which each burgher appears in person, 
and which usually meet once a year, on the last Sunday in April 
or the first Sunday in May, always (weather permitting) in the 
open air. These annual assemblies elect annually a sort of 
standing committee, and also the chief magistrate or Landam- 
manny as well as the judiciary. In the other eighteen cantons 
the legislature {Gross Rat or grand conseil) is composed of 
repre.sentatives chosen by the cantonal voters in proportion, 
varying in each canton, to the population. T'hey are thus local 
parliaments rather than mere county councils. The executive 
{Regierungsrat or conseil d'etat) is elected everywhere (save 
Fribourg, the Valais and Vaud) by a popular vote, this plan 
having gradually superseded election by the cantonal legislature. 
All the cantons (save Fribourg) have the referendum and 
initiative, by which the electors can exercise control over their 
elected representatives. The cantonal judiciary is chosen by 
the people. 

c. In 1848 the Federal government was reorganized according 
to the plan adopted in the United States, at any rate so far as 
regards the ZegfA'/fl/wre {Bundesversammlung or assemblee federate). 
This i.s composed of two houses: (1) the Slander at or conseil 
des hatSy to which each canton, great or small, sends two repre- 
sentatives (generally chosen for varying terms by the people, 
but, in 1907, still by the cantonal legislature in Bern, Fribourg, 
Neuchutel, St Gall, the Valais and Vaud), this hou.se being like 
the American Senate; (2) the Nationalrat or conseil nationaly 
composed of reprcscnUitivcs (at present 167 in number) elected 
within the cantons in the proportion of i to every 20,000 (or 
fradion over 10,000) of- the population, and holding offirti for 
tliree years, before the expiration of which it cannot be dissolved. 
The two houses are on an absolutely equal footing, and bills 
are introduced into one or the other simply because of reasons 
of practical convenience. The F'ederal parliament meets, at 
least once a year, in Bern, the Federal capital. The Federal 
executive {Bundvsrat or conseil federal) was set up in 1848 and 
is composed of seven members, wfio are elected for three years 
by the two houses of the Federal legislature, sitting together 
as a congress, but no two members may belong to the same canton. 
The Federal parliament annually names the president {BundeS’ 
prdsident or president de la confederation) and the vice-president, 
so that the former is really hut the chairman of a committee, 
and not in an>' way like the American president. The Federal 
president always holds the foreign portfolio (the “political 
department ”), the other portfolios being annually redistributed 
among the other members, but all decisions proceed from the 
council as a whole. The Federal councillors cannot be at the 
.same time members of either house of the Federal parliament, 
though they may speak or introduce motions (but not vote) 
in cither house. The Federal Supreme Court {Bundesgericht 
or tribunal federal) was created by the Federal Constitution 
of 1874 and is (since 1904) composed of 19 full members (plus 
9 substitutes), all elected by the two houses of the Federal 
parliament, sitting together and holding office for six years; 
the Federal parliament also elects every two years the president 
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and vice-president of the Federal tribunal. Its seat is at 
Lausanne. Its jurisdiction extends to disputes between the 
Confederation, the cantons and private individuals, so far as 
these dificrences refer to Federal matters. An appeal lies in 
some cases (not too clearly distinguished) to the Federal council, 
and in some to the two houses of the F ederal legislature sitting I 
together. As to the referendum and initiative (whether as 
to the revision of the constitution or as to bills) see Referendum. | 

It was natural that, as the membors of the Swiss Confedera- 
tion were drawn closer and closer together, there should arise 
the idea of a Federal code as distinguished from the manifold 
cantonal legal .systems. The Federal Constitution of 1874 
conferred on the Federal authorities the power to legislate on 
certain defined legal subjects, and advantage was taken of this 
to revise and codify the Law of Obligations (1881) and the Law 
of Bankruptcy (1S89). The success of these attempts led to the 
adoption by the Swiss people (1898) of new constitutional 
articles, extending the powers of the Federal authorities to the 
other departments of civil law and also to criminal law. Drafts 
carefully prepared by commissions of specialists were slowly 
considered during nearly two years by the two houses of the 
Federal parliament, which finally adopted the civil code on 
the loth of December 1907, and it was expected that by 1912 
both a complete Federal civil code and a complete Federal 
criminal code would come into operation. 

Before 1S4S there was scarcely such a thing as Federal finances 
for there was no strong central Federal authority. As the power 
of those authorities increased, so naturally did their ex]H*iulitiirc 
and receipts. In 18.^9 the receipts were nearly ^'240.000, as against 
an expenditure of ;^'20 o.ool>. By 187^ each ha<l risen to rather 
over / 1.250.000, while in 1S83 they just overtopped £2,000,000 
sterling each, and in 1900 the receipts were just over /‘4.000.000 
sterling, as against an expenditure of nearly j^4, 000, 000. The figures 
for 1907 are ^f.S./.So.ooo as against just over .^5,5fxj,ooo. and are the 
highest yet recorded. The funded Federal debt rose from a modest 
/i5o,ooo in 1849 to rather over £2,000,000 in 1891, and rather over 
/4,o<x).o(X) in 1903, stiinding in 1905 at /“3, 250,000. 

By the Federal Constitution of 1848 the post office was made a 
Federal attribute, and the first Federal law on the subject was 
passed in 18.49 (postage stamps within the country' in 1850. for 
foreign lands in 1854, and post-cards in 1870), while a Federal law 
of 1851 extended this privilege to the electric tel<'.graph. so that in 
1S52 the first line was opened with thirty-four offices. In the 
Federal Constitution of 1874 both branches are declared to fall 
within the jurisdiction of the Confederatiim, while in 1878 this 
privilege was extendexl to the newly invented telephone. Inviol- 
ability of communications in all three cases is guaranteed. 

In 1891 the Swiss people accepted the jirinciplc of a state I nnh 
with a monopolv of note issue. A first scheme was n>jected 
by a j>opular vole in 1897. but a second was more successful in 
1905. The “ Swiss National Bank " was actually opencnl on 
the 20 til of June 1907, its two chief seats being at Zurich 
and at Bern, It has a capital of £2,000,000 sterling, divided into 
100,000 shares. Two-fifths of this capital is reserved to tin; cantons 
in proportion to their population in 1900, and two-fifths were taken 
up by public subscription in June igofi. The remaining filth 
was rcservcil to the existing thirty-six banks in Switzerland (all 
founded between 1834 and 1900), which have hitherto enjoyed the 
right of issuing notes. It was stipulated that within three years 
of the opening of the National Ikink all notes issued liy tliese thirty- 
six banks must be withdrawm, and many had by 1907 taken this 
course in anticipation. 

There is no “ established Swi.s.s Church recognized by the Federal 
Con.stitution, but there may he one or more “ estal dished chiirchi s ’* 
in any canton. The Federal Constitution of 1874 guarantee.s full 
religious liberty and freedom of worship, not being contrary to morals 
and the public pc-ace, a.s well as exc?mption from any compulsory 
church rates (arts. 49 and 50). But it rc*):)eats. with fr<*sh pricks (art. 
51), the provision of the Constitution of 1848 by which the Jesuits 
and all affiliated religious orders are forbidden to scttli; in Switzerland, 
extending this prohibition to any other orders that may endanger 
the safety of the state or the public peace. It also intnnliices a new 
article (No. 52) forbidding tne erection of new ndigious orders or 
new monasteries or the rc-establishment of old ones, and also a 
new clause (last part of art. 50) by which the erection of new bi.shop- 
rics on Swi.ss .soil is subject to the approval of the I^ederal authorities. 
The Jesuit article was due to the “ Sonderbund " War of 1847, and 
the rest of this exceptional legislation to the “ Kulturkampf which 
raged in Switzerland in 1872-1874. The Protestants form rather ovtT 
three-fifths of the population, but have the majority in loj of the 
22 cantons only. In the German -speaking cantons they arc Zwing- 
liaiis, and in the French-speaking cantons Calvinists, though in 
neither case of the original and orthodox sliade. The Protestants 


alone are “ establi.shcd ” in the On lor Rhodo.s of Apponzi ‘11 ; while 
the Komanists alone are “ o.stablislu‘d " in 7.^ caiiions (Lucerne, 
I’ri, Schwvz, Lhiterwalden, Zug. Ticino, the Valais, and ilic Inner 
Rhodes of Appenzell), but onlv jointly in the 3 other cantons 
(Fribourg. St Gall and Soleiire)* in which they are in a majority. 
In June 1907 Geneva decided on the complete separation of church 
and state, and now stands alone in Switzerland in not having any 
“ e.stablishotl church" at all (previously it liad two — I'rotestants 
and Christian Catholics). In the other 21 cantons, the I’lolestants 
and Romanists are jointly " established " in ii J, as are tlie Proti's- 
tants and the Christian Catholics in ij, in which the Christian 
Catholics bike the place of the Romanists. Thus out ‘'f the 21 
cantons with " esbiblishcd churches " {Landeskirchen or 
nationales) the Protestants are solely or jointly " estabhdied " in 
13J, and the Romanists in 19 (not in Bern. Urban Ikiscl and the 
Outer Rhodes of Appc'nzollj. wliile the Christian Catliolics are 
recognized in 7 cantons, in two of wliich (Basel and Neuch.itel) they 
are also “ endowed." The case of Nenchatel is particularly striking, 
as it has three “ established churches " (Protestants, Romanists 
and Christian Catholics), while there the Jewish rabbis, as well as 
the pasteurs of the Free Fvangelical Church, are exempt from military 
service. Besides a few parishes in Bern there are also thre«* " Fvaii- 
gelical Free Churches " (Fglises libres), viz. in Vaud (since 1847). in 
Geneva (since 1848), and in Nenchatel (since 1873). The Romanists 
have five diocesan bishops in Switzerland — Sion (founded in the 4th 
centiiry),<leneva (4th century), Basel (4th centur\\ but reorganized in 
1828). Coirc (5th century), T^ausiume (bth century), and St Gall (till 
1S24 part of the bishopric of Constance, and a se]>aratc see since 184.7). 
TIutc are besides the .sees of Lugano (erected in 1888 fi>r Italian 
Switzerland — till then in Milan or Como — but united for the present 
to the sec of Basel, though administered by a siilfragan liisliop) 
raid Bethlehem (a see in partibus, annexed in 1840 to the abbacy 
of St Maurice in the V’’alais). The Christian C^itholics (who re.semble 
the Old Catholics in Germany) split otf from the Romanists in 1874 
on the (]iie.stion of papal infallibility (in Bern and Geneva politics 
also played a great part), and since 1870 have had a bishop of their 
own (consecrated by the German Old Catholic, Bishop Reinkens), 
who resides in Bern, Init bears no diocesan title. The Christian 
Catholics (who in the census arc counted with the Romanists) are 
strongest in Bern, Solcurc .and Geneva, while their number in 
was estimated variously at from twenty to thirty-four thousand — 
they have 38 parishes (10 being in I'rench-speaking Switzerland) 
and some 57 pastors. There arc still a few monasteries in Switzer- 
land which have escaped suppression. The principal arc the 
Benedictine houses of Disentis (founded in the 7lli century by the 
Irish monk Si.gi^l)ert) , Eiiisiedeln (r/.T>.; loth century) .and Kngclberg 
{q.v.', 12th century) as well as the hou.ses of Austin Canons at St 
Maurice (held by them since 1128, though the house was founded liy 
IVnedictines in the 6th century) and on tlic Cxreat St Beriuard 
(nth ceil tun,'). 

Education . — Education of all graders is well cared for in Switzer- 
land, and large sums arc annually spent on it liy the cantons and 
the communes, with substantial grants from the Confideration 
(these last in 1905 were about /*224,ooo), so far as regards primary 
,'111(1 higher education. Four classes of educational cstablisliments 
exist. 

a. In llio case of the primary education, the Confederation has 
the oversight (I'ederal Constitution of 1874. art. 27), Init the cantons 
the administnitiou. It is laid down that in tlie case of the jnihlic 
prim.'irv schools four principles must be observed by the cantons : 
thv instruction given must be .sufficienl, it must be under .stale 
(i.c. lay) managenirgit ((‘cclcsiastit s as such can liavc no share in 
it), attVmlaiice must be compulsory, and the instruction must be 
gratuitous, while members of all ndigious must be able to frequent 
the schools without of fence to their belief or con.sciences (tliis is 
interpreted to mean that the general instruction given mii.st be 
iiiulcnominational, while if any (Ic'iinmin.'ilion.al instruction is given 
attendance* at it must not be made compiilsoiy). By an amendment 
to the l'ed(*ral ('onstitulion adopted in 1902 the Confederation is 
empow'ered to make grants in aid in the case of jirimary scliools, 
while a Federal Inv of 1903, regulating sue h gmnls to he appropri.ited 
solely to certain sjiec.ified purposes, provides that the term " primary 
schools " shall include continuation .schools if attend.'ince is compul- 
sory. The cantons org.anize primary education in their territories, 
delegating local arrangeintiiits (undc^r the control of a cantonal 
inspector) to a committee (Schulkommission) idectcd ad hoc in (iach 
commune, so that it is not a committee of the communal council. 
The general principles laid down by the Confi'deration are elaborated 
into Laws by each canton, wliile the comihunal councils pass by-laws. 
Hence there is a great variety in details bctw'cen canton and canton. 
The school age varies from 6 to 16 (for younger scholars there arc 
voluntary kindergarten .schools or Scales enfantines), and attendance 
during this period is compulsory, it not being possible to obtain 
exemption l>y jiassing a certain standard. Two-thirds of the scliools 
arc " mixed in the towms, however, boys arc often separated from 
girls. The tc.ichers (who must hold a cantonal certificate of effi- 
ciency) arc chosen by the Schulkommis.sion from among the candi- 
dates w’ho apply for the v'acant post, but arc elected and paid by the 
communal council. Religious tests prevail as to te.'ir.h(‘rs, who must 
declare the religion they profess, and arc required to impart Iho 
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rdi^ious instruction in the school, this being compulsory on the 
children professing the n^ligion that is in the majority in that par- 
ticular commune — consequently a Protestant teacher would never 
be appointcil in a Romanist school or vice versa. The religious teach- 
ing occupies an hour (always at the beginning of the school hours) 
Ihricti a week, while special dogmatic instruction is imparted by the 
])astor, outside the school- house as a rule, or in a room sj)eciaHy set 
apart therein. The pastor is ex officio president of the Schulkoin- 
mission, while the religious teaching in school is based on a spc*cial 
" school Bil)le,” containing short versions of the chief events 
in Hiblc history. The exact curriculum (code) is prescribed by 
the canton, aiul also the number of hours during which the school 
must be open annually, but the precise repartition of these is left 
to the local Schulkommission. The attendance registers kept by 
the teachers are submitted to the Schulkommission, which takes 
measures against truant children or negligent parents by means of a 
written warning, followed (if ncc<l be) by a summons before a court. 
The treasurer of the Schulkommission receives and distributes the 
numey coniributions of the cantons (including the grant in aid from 
the Confederation) and also of th(i communes, or of benevolent 
private individuals. The school hours arc as a rule four hours 
(from 7 a.m. in summer and 8 a.m. in winter) in the morning and 
(in the winter) three hours in the afternoon, but on two afternoons 
in the week there is a sewing school for the girls, the boys being then 
free. Therc^ arc no regular half-holidays. Private schools arc 
jiermitted. l)ut receive no financial aid from the outside, while the 
teacher must hold a certificate of efficiency as in the state schools, 
must adopt the same curriculum, and is subject to the by-laws made 
by th(J Schulkommission. On the other hand he is not Ixiiind by 
any conscience clause and can charge foes. A cantonal inspector 
examines each school (of cither class) annually and niports to the 
cantonal educational authorities, who point out any deficicmcies 
to the local Schidkommission, which must remedy them. There 
is no payment by rcsnlts. nor do the money contributions (from aiiv 
source*) dep(uid on the nnmhor of attendances made, though of 
course they are more or less in proportion to the numbtjr of scholars 
attending that particular school. Some favour the ulea of making | 
the primary schools wholly dependent financially on the Confedera- 
tion. This course has obvious conveniences, but a first attempt was 
defeated in 1882. and the scheme is still opposed, mainly on the 
ground tliat it would st;riously impair the principle of cantonal 
sovereignty, and imrnensedy strengthen the power of the Pederal 
educational authorities. By the law of 1903 llic quota of the 
lu'dcral subvention was fixed at sixpence per head of the residtmt 
population of each canton, but in the case of oj cantons (the poorer 
ones) an extra twopence was added. 

b. The secondary schools arc m(*ant on tlic one side to help those 
.scholars of the primary schools who desire to incnuisc their know- 
ledge though without any idea of going on to higher studies, and on 
the other to prepare certain students for entrance into the middle 
schools. The attendance evt'rywhero is optional, save in the city 
of Ikisel, where it is compulsory. Those schools vary very much 
from canton to canton. 'I'hc course of studies extends over two to 
four years, and students are a<lmitted at ages from ten upwards. 
The curriculuni includes the elements of the classical and modern 
languages, of mathematics, and of the natural sciences. They 
receive no Federal subvention, but are supported by the cantons 
and the communes. In 1905 the cantons contributed ;^20,ooo less 
than the communes to the total cost of about ^23,1,000. 

c. Under the general name of middle schools {Mittelschulcn or 
Scales moyennes) the Swiss include a variety of educational establish- 
ments, which fall roughly under Bvo heads : — 

1. Technical schools (like those at Bienne and Winterthur) and 

schools for instruction in various professions (commerce, 

agriculture, forestry and the training colleges tor teachers). 

2. Grammar schools, colleges and cantonal schools, which in some 

cases prepare for the universities and in some cases do not. 

The expiJiises of both classes fall mainly on the cantons (in 1905 
about 300, 000 to 30,000 from the communes), who for the former 
class (including certain departments of the second) receive a grant 
in aid from the Confederation — in 1905 about 

d. As regards the higher education the Fcdtiral Constitution of 

187J (art. 27) empowered the Confederation to cn?ct and support, 
besides the existing Federal Polytechnic School (opened at Zurich 
in 1855, having been founded by virtue of art. 22 of the Federal 
Constitution of 1848), a Federal university (this has not yet been 
done) and other establishments for the higher education (sec c. i 
above). This clause would seem to authorize the Confederation 
to maKC grants in aid of the cantonal universities, but as yet this has 
not been done, while the cantons are in no hurry to give up their 
local universities. There arc seven full universities in Switz(!rland — 
Basel (founded in 1460), Zurich (1833), (1834). Ueneva (1873, 

founded in 1559 as an academic), Fribourg (international Catholic, 
founded in i88g), Liiusanne (i8go, founded in 1537 as an academic) 
and Neuchatel (existed 1840-1848, refounded in i8(>(3, and raised from 
the rank of an acad6mic to that of a university in 1909). There is 
besides a law school at Sion (existed 1807-1810, refounded in 1824). 
Tn general they each (save Sion, of course) have four faculties — 
theology, medicine, law and philosophy. Fribourg and Nenchatel 
both lack a medical faculty, while Zurich and Bern liave distinct 


faculties for veterinary medicine, and Zurich a special 8ne for den- 
tistry (in Geneva there is a school of dentistry), while Geneva and 
Neuchatel support observatories. The theologiuil faculty is in every 
case Protestant, save that in Fribourg there is only a Romanist 
faculty (192 stud(‘nts in 1907), while Bern has both a Protestant 
faculty and also a Christian Catholic faculty (n students in 1907), 
but no Romanist faculty, despite the fact that the Romanists 
(mainly in the Bernese Jura) form about one-sixth of the population, 
while there are not very many Christian Catholics. These eight 
academical institutions were maintained by the cantons at a cost 
in 1905 of about 55.000, while in the winter session of 190O the 
total number of matriculated students (of whom 3784 were non- 
Swiss) was 6444 (of whom 1904 were women — Fribourg docs not 
receive them), besides 2077 “ hearers " — in all 8521. The largest 
institution was Bern (ih'zd matriculated students) and the smallest 
Neuchatel (163). Th<i Federal Polytechnic School is fixed at 
Zurich and now comprises .seven departments — architecture, 
engineering, industrial mechanics, industrial chemistry, agricultnro 
and forestry, training of teachers in mathematics, jihysics and the 
natural sciences, and military science, besides a department for 
philosophy and political science. It enjoys a very high reputation 
and is much frequented by non-Swiss, who in the winter session of 
1905-1906 numbered 522 out of the 1325 matriculated students 
(women are not admitted) . In 1905 the cost of the maintenance of the 
school (which falls entirely upon the Confederation) was about;^50,ooo. 

Army , — The Swiss army is a purely militia force, receiving 
only periodical training (so far as regards men between 20 an ‘ 

I 48 years of age), based upon the principle of universal compulsory 
j personal military service. Till 1848 the cantons alone raised, 

I armed, equipped and trained all military units and nominated 
the officers. By the Federal Constitution of 1848 (art. 20) the 
Confederation was entrusted wnth the training of the engineers, 
the artillery and the cavalry, with the education of instructors 
for all other arms, and with the higher training of all arms, while 
it was empowered to found military schools, to organize general 
military manieuvrcs, and to supply a part of the war materiel. 
The Confederation, too, was given the supervision of the training 
of the infantry, as well as the furnishing, the construction and 
the maintenance of all war maimel, which the cantons were 
bound to supply to the Confederation. The Federal Constitu- 
tion of 1874 marked an advance on that of 1848 as to the follow- 
j ing points. The principle of universal military service and tb.e 
organization of the Federal army were developed according to 
the proportion of the population capable of bearing arms (in 
contradistinction to the 1848 system, art. 19, of fixed contingents 
in the proportion of 3 to every 100 men of the population of 
each canton); the entire military training and arming of these 
men and the cost of tlieir uniform and equipment were taken 
over by the Confederation, which, loo, supervised the militar\' 
administration of the ( anions. The uniform, equipment and 
weapons of the men were to be free of cost to them, while com- 
pensation was due from the Confederation to the families of 
those killed or permanently injured in the course of their mili- 
tary service, as well as to the invalids themselves. There thus 
remained to the cantons the raising of all the in fan tiy’’ units and 
of most of the cavalry and artillery units as well as the nomina- 
tion of the officers of all arms; all these acts were subject to the 
supervision of the Confederation and had to be in accordance 
with Federal laws and regulations. An attempt made in 1895 
to extend still further the sphere of action of the Confederation 
in military matters was rejected by a vote of the Swiss people. 
Thus the present system rests partly on the 1874 Constitution, 
and partly on the new military law, passed by the Federal 
parliament on the 12th of April 1907. 

a. The 1874 Constitution forbids the maintenance of any stand- 
ing army (art. 13), and also (art. ii) the practice (formerly very 
widespread) of hiring out contingents of mercenary soldiers by 
the Confederation or the cantons to foreign powers (“ militaiy^ 
capitulations,"). The Federal government can, at or without 
the request of any canton, repress any disturbances within Switzer- 
land by mcians of E'ederal troops, the cantons being bound to allow 
these free passage over their territory (arts. 16-17). By art. 18 
every Swuss male citizen is subject to the obligation of personal 
military service (the fauiilics of those killed or permanently injured 
in the course of active Federal service as well as the invalids them- 
.sclvcs are provided for by the Confederation), and the tax for those 
exiunpted is to be fixed by a Federal law, w’hilc cv’ery recruit receives 
free of cost his first uniform, equipment and weapons. Art. 16 
prtividcs that the Confetleration has control of the Federal army anfl 
of the w'ar matdriel, the cantons being only allow’cd certain defined 
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ris:hts wiAiin their respective territories. By art. 20 the limits 
of the jurisdiction of the Confederation anil of the cantons are 
defined. The Confeth'ration has the s^»le right of legislation in 
militarv matters, but the execution of these laws is in the hands ot 
the cantons, though under In'deral supervision, while all branches 
of military training and arming arc handed over to the C Confederation; 
on the other hand, the cantons supply and ke<‘p up the etpiipment 
and the uniforms of the soldiers, though these expenses are reim- 
bursed by the Confederation accordin.g to a certain scale fixed by 
Federal regnlatiniis to be made later on. Art. 21 enacts that, where 
military considerations do not stand in the way. the military units 
are to be formed of mtui of the same canton, but the actual raising 
of these units and the maintenance of their numbers, as well as the 
nomination and the promotion of the otticers. belon.g to the cantons, 
subject to certain general jninciples to be laid down by the Coiitedera- 
tion. Finallv. the Confotleratioii has (art. 22) the right of using 
or acquiring militarv drill grounds, buildings. aS:c.. belon.ging to the 
cantons on pavineiit of moih'ia.te compensation according to prin- 
ciples to be laid down in a IVderal law. It will thus be seen that 
the Swi^^s armv is by no me.ins wlu^lly in the hands of the Fedend 
authorities, the cantons still having a large share in its management, 
though the militarv department of the Fi'deral executive has the 
iiltiiuate control and pays ino-t ol the milibiry expenses. In fact 
it has been said in jest that theci>alt*f a soldier belongs to his canton 
and his rifle to the t'ontederation. 

h. After much discussion ainl careful consideration t>f tlie 
opinions of many experts, the Federal law ot 1007 was enactetl, 
by which more unifonnily was introduced into administrative 
matters and the whole system remodelled, of course according to 
the general jirinciples formulated in the Fedt ral Constitution ot 
1674 and siimmari/.ed under a. 

The following is a bird's-eye view of the ac.tiuil organization 
of the Swiss army. Every Swiss male citizc'u is bound to render 
personal militarv service betwetm the ages of twenty and forty- 
eight. Certain classes are exempt, such as high Ft;deral officials, 
clergymen (not being military chaplains), oii'icials of lios]htals and 
prisons, as well as custom-house officials and iKiliccimii and 
officials of jniblic means of communication, but in the latter case 
only those wIiom; services would be imU-])ensal)le in time of war, 
(T.g. post office, telegraph, telephone, railway ami steamer employes 
(all exem])ted Nfore 1907) custom-house men. policmiien and 
the officials last nanietl must have, had a first ]>eriod of training 
before they are exempt. Thost; who arc; totally <lisqualifie<l for any 
reason nni.st, till the age of forty, pay an extra tax of O francs a hea(i, 
plus francs on every Tooo francs of tlu'ir net pro]>erty, and i\ 
francs on every loo fr.incs of their net incrune, the maxiinnm tax 
that can be levii.-d in any particular case being 3000 francs a yc'ar 
(property under 1000 fr.aiics and the first 000 francs of income 
are free from this tax, which is only levied as to its lialf in case of 
the men in the Lamhvehr) : this t.'i.x is equally dividt'd betw'een 
the Confederation and the cantons, its total viel<l in 1905 being about 
jfi7i,ooo. riie cantonal aiithoritit s muster in certain fixed centres 
their young men of twenty years, who must apjiear personally in 
order to submit themselves at the hands of the Federal officials to 
a medical examination, a literary examination (reading, arithmetic, 
elementary Swiss geograxihy and history, and the comj)(>.sitioii (jf 
a short w ritten e^say), as w’t'll as (since 1903) ]>ass cerUiin elemeiiUiry 
g^'mnastic tLT.ts (a lf>ng jurnx> of at least »S it., lifting at least tour 
times a weight of about 37 lb in lx>th hands at once, and running 
about 80 yds. in under i.j seconds), different marks being given ac- 
cording to the degree of proficiency in these literary and gymnastic 
departments. Those falling below a certain standard — Ijodily, mental 
or muscular — are exempted, but may be " postjioned for not more 
than four years, in hopes that before that date the desired sbinrlard 
will be attained. If not totally disqualified (in that case tluy pay 
a tax) they may he incorporated not in the territorial army, but in 
the auxilku'y forces {e.g. piouevrs, hospital, commissariat, intelligeiici- 
anti tran-sport departments). The cantons (under p'tjderal super- 
vision) see that the lads, while still at school, receive a gymnastic 
training, while the Confederation makt.s money grants to societies 
which aim^at preparing lads after leaving school for their military 
service, whether by stimulating bodily training or the practice 
of rifle shooting, in which case rifies, ammunititjn and equipment 
are supplied free — in all t^eso cases the attt'ndanccj of the lads is 
purely voluntary. In some cantons the young men, between the 
ages of eighteen and twenty, are rci{uin‘d to attend a night .school 
(in order to mb up their schfxil knowledge) for sixty hours a winter 
for two winters, the teach<;r being paid by the Con fc ‘deration and 
the lads Mng under military law\ Naturally the lad.s from the 
large towns and the more prosperous cantons do best in the literary 
examination and those who belong to gymnastic societies in the 
gymnastic tests, though sheer bodily untrained stre ngth avails much 
m the lifting of weights. In 1906 26,808 young men of twenty years 
of age were <*xamined (this is exclusive of older men then first 
mustered). Of this njimlx.*r 14,045 (52*4%) were at once enrolled 
as recruits, 3497 (13 %) were " postponed ” for one or tw'o years, 
and 9266 (34*6 *1^0) were exempted wholly — these ratios vary but 
little, for tiic standard is kept rather high, partly owing to con- 
shlerations of expense, so that a young fellow of twenty who becomes 
a '' recruit ' at once may be taken to bedistlncUy above tlie average 


in iHKlily and mental qualities. Hy the mwv law of 1907 Ihc army 
is (lividetl into three (not, as previously, lour) classes — tlu* Aussug 
or i'lite (men from twenty to thirty-twt)), the Landwehr (men betu'een 
thirty- three anti forty) ami the Landatxtrm or reserve (men between 
forty-one ami forty-eight), f'he recruits serve for dilTerent 
periotls during tludr first year according to the arm of tin' service 
into which they arc incorj^orated infantry and engineers ^ixty-five 
ilays, artillery ami garrison troox>s seventy-five tlays and cavalry 
ninety days, while those in the auxiliary trot)ps serve but sixty 
tlays. Soldiers in the Flitc are called out seven times duting tlu ir 
term of service for a jx'riod of eltrven days a year (fourteen days for 
the artillery and garrison trinq^s), while the I.i\ndwehr is ouly calk'd 
out once for a training ]>eriod ol eleven days. Cavalry nu n serve 
ten years in the Elite (no service in the Landwehr), and dining that 
juriod arc called out eight times for a training period of ek \’en ilays 
a year. Between tlie ages of twenty ami forty each soldier must 
attain a certain ])roficiency in markstnanshixi (at least 30 ]ioints 
out of 90 in 10 shots) , while IhiTc is an annual insi^ection (by cantonal 
olticials) of arms, uniform and equipment. The Conlederalion alsD 
makes money grants to rille societies, which in 1900 numbered 
3732. bail 220,931 members (all soldiers between twenty ami forty 
must be memicrs), and received Federal grants to the amount ot 
alH)iit /i 3.300. Kifie and uniform become the lull jiroiierty of the 
soldier alter^he has completed his full term of service. Olficers 
MTve in the Elite till thirty-eight years of age, and in the l andwehr 
till forty-four (in the case of olficers on the staff the .service lasts till 
forty-eiglit years of age), while they remain in the Lanikturm till 
filty-two years of age. The Swiss army is mafle up (according ti; 
the new law oi 1907) of a staff, conijmsed of all the commanding 
officers on active service from tht? rank of major upwards (in this 
as in all the following cases the actual mimber is to be fixed by a 
Federal law), the general staff, the army service corps (i)ost office, 
t<*legrax»h, railways, motor cars, cluiplains, x^olice, courts ol justice, 
secretaries, Ac., and the auxiliary services), while, the soklii is jiroiier 
arti divided into a number of classes - infantry (inclmling sharp- 
shi.iotcrs and cyclists), cavalry, artillery (including the mountain 
batteries), engineers (im hiding sajipers and railway labourers), 
garrison trooi>s, the medical, veterinary (veterinary surgeons ami 
farriers), commissariat and transport services (driv(*rs and leaders 
of laden horses and mules). On the ist of January 1907 (still under 
the old system) thi' numbeis ol thi* Swiss army were as follows : the 
Itlitc had 139,314 (of which 104, 2(>3 were infantry, 3183 cavahy, 
iS,344 artillery and 53^7 engineers), and the Landwehr 03,1^13 
(including <>7,935 infantry, 4378 cavalry, 13,332 artillery ami 4313 
engineers)- making tluis a total of 232, (>77 men between the ages 
ol twenty and lorty-lour years of agi' (17,221 infantry, 93<>i cavahy, 
3l,8<jb artillery ami 9880 engineers). To this total must be addl'd 
44.294 men in the armiil Landslurm (forty-five to fifty years of 
age) ami '2<>2,i38 auxiliary troi)X)S (pioneers, workmen in military 
establishments, medical, commissariat and transjiort il('j.)artmi nts, 
jjolicc-, firnm u, t.k rks, and men at a military de]>dt). I'he total of 
the J.andsLurm and Ilur auxiliary services is 3of),432, so that a 
grand lotil is 539,109 men (iintler the old system ollicers served 
in the Laiiilw ehr till forty-eight, and in the Lamtstnrm till fifty-live), 
'the tobil expenses of the Swiss army rose from />)'28,ooo in 1890 to 

,400,000 in i9o<j. Kifiesare inanufacturi'd in Bern, ammunition 
at Tliiin and at Altdorf, uniforms are made in Bern, and the cavalry 
ii'iiiount de])6t is at riiuii, whicli is also the chief artillery centre of 
Swit/i ikuicl. q'luTc is a tk ]»artment for military science at the Federal 
Ikdytechnic Scliool at /urii h.one .siction being meant for students 
in general, and the other sjiecially for oificers. (\V. A. B. C.) 

History 

The Swiss Confederation i.s made up of twenty-two small 
states, differing from each other in nearly every point- 
religious, political, social, industrial, physical and linguistic; 
yet it forms a nation th(-‘ patriotism of whose members is univer- 
sally acknowledged. History alone can supply us with the key 
to this puzzle; but Swiss history, while thus essential if wc could 
thoroughly grasj) the nature of the Confederation, is very 
intricate and very loi al. A firm hold on a few guiding principles 
is therefore most di^sirable, and of these there are three which 
we must always bear in mind. (1) The first to be mentioned 
is the connexum of Swiss history ivitli that oj the Empire, Swiss 
history is largely the history of the drawing together of bits of 
each of the imperial kingdoms (Germany, Italy and Burgundy) 
for common defence against a common foe — the Habsburgs; 
and, when this family have secured to themselves the permanent 
possession of the Empire, the Swiss League little by little wins 
its independence of the Empire, practically in 1499, formally 
in 1648. Originally a member of the Empire, the Confederation 
becomes first an ally, then merely a friend. (2) The second 
is the German origin and nature of the Confederation. Round 
a German nucleus (the three Forest districts) there gradually 
gather other German districts; the Conlcderation is exclusively 
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German (save partially in the case of Fribourg, in which after 
its admission in 1481 Teutonic influences gradually supplanted 
the Romance speech); and it is not till 1803 and 1815 that its 
French- and Italian-speaking “ subjects ” arc raised to political 
equality with their former masters, and that the Romansch- 
speaking Leagues of Raetia (Graubiinden) pass from the status 
of an ally to that of a member of the Confederation. (3) Swiss 
history is a study in federalism. Based on the defensive 
alliances of 1291 and 1315 between the three Forest districts, 
the (unfederation is enlarged by the admission of other districts 
and towns, all leagued with the original three members, but not 
necessarily with each other. Hence great difiiculties are en- 
countered in looking after common interests, in maintaining 
any real union; the Diet was merely an assembly of ambassadors 
with powers very strictly limited by their instructions, and there 
was no central executive authority. The Confederation is a 
Staatenhimd , or permanent alliance of several small states. 
After the break-up of the old system in 1798 we sec the idea 
of a Hundesstaat, or an organized state with a central legislative, 
executive and judiciary, work its way to the front, an idea which 
is gradually realized in the Constitutions of 1848 and 1874. The 
whole constitutional history of the Confederation is summed up 
in this transition to a federal state, which, while a single state 
in its foreign relations, in home matters maintains the more or 
less absolute independence of its several members. 

Swiss history falls naturally into live great divisions ; (i) the 
origins of the Confederation — up to 1291 (for the legendary 
origin see Tell, William); (2) the shaking off dependence 
on the Habsburgs up to 1394 (1474); (3) the shaking ofl 
dependence on the Empire — up to 1499 (1648); (4) the period 
of religious divisions and French influence — up to 1814; (5) 
the construction of an independent state as embodied in the 
Constitutions of 1848 and 1874. 

I. On the ist of August 1291 the men of the valley of Uri 
{homines vcdlis Uraniae), the free community of the valley of 
Schwyz {universilas vallis de Sivitz), and the association of the 
men of the lower valley or Midwalden {commiinitas hominum 
inlrofrnontanormi vallis inferioris) — Obwalden or the upper 
valley is not mentioned in the text, though it is named on the 
Barty appended— formed an Everlasting League for 

History of the purposc of sclf-defcn('e against all wlio should 
tho Three attack or trouble them, a league which is expressly 
Lands. stiited to be a confirmation ol a former one {anliquam 
confederationis formam juramento vallatam presenlihus innovando). 
This league was the foundation of the Swiss Confederation. 

What were these districts ? and why at this particular moment 
was it necessary for them to form a defensive league } The 
legal and political conditions of each were very diflerent. (a) In 
853 Louis the German granted {intir alia) all his lands (and the 
rights annexed to them) situated in the pagellus Uraniae to the 
convent of SS. Felix and Regula in Zurich (the present Frau- 
munster), of which his daughter 1 lildegard was the first abbess, 
and gave to this district the privilege of exemption from all 
jurisdiction save that of the king {Reichsfreiheit), so that though 
locally within the Ziirichgau it was not subject to its count, the 
king’s deputy. The abbey thus became possessed of the greater 
part of the valley of the Reuss between the present Devil’s 
Bridge and the Lake of Lucerne, for the upper valley (Urseren) 
belonged at that time to the abbey of Disentis in the Rhine 
valley, and did not become permanently allied with Uri till 1410. 
The privileged position of the abbey tenants gradually led the 
other men of the valley to “ commend ” themselves to the abbey, 
whether they were tenants of other lords or free men as in the 
Schachenthal. The meeting of all the inhabitants of the valley, 
for purposes connected with the customary cultivation of the 
soil according to fixed rules and methods, served to prepare 
them for Uie enjoyment of full political liberty in later days. 
The important post of “ protector ” (advocatus or vogt) of the 
abbey was given to one family after another by the emperor 
as a sign of trust; but when, on the extinction of the house 
of Zaringen in 1218, the office was granted to the Habsburgs, 
the protests of the abbey tenants, who feared the rapidly rising 
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power of that family, and perhaps also the desire of the German 
king to obtain command of the St Gotthard Pass (of which 
the first authentic mention occurs about 1236, when of course 
it could only be traversed on foot), led to the recall of the grant 
in 1231, the valley being thus restored to its original privileged 
position, and depending immediately on the king, (b) In 
Schwyz (first mentioned in 972) we must distinguish between 
the districts west and east of Steinen. In the former the land 
was in the hands of many nobles, amongst whom were the 
Habsburgs; in the latter there was, at the foot of the My then, 
a free community of men governing themselves and cultivating 
their land in common; both, however, were politically subject 
to the king’s delegates, the counts of the Ziirichgau, who after 
1173 were the ever-advancing Habsburgs. But in 1240 the free 
community of Schw^^z obtained from the emperor Frederick 11 . 
a charter which removed them from the jurisdiction of tlui 
counts, placing them in immediate dependence on the king, like 
the abbey men of Uri. In a few years, however, the Habsburgs 
contrived to dispense with this charter in practice, (c) In 
Unterwalden things wxTe very diflerent. The upper valley 
(Obwalden or Sarnen), like the lower (Nidwalden or Stans), 
formed part of the Ziirichgau, while in both the soil was owned 
by many ecclesiastical and lay lords, among them being the 
Habsburgs and the Alsatian abbey of Murbach. Hence in this 
district there werti privileged tenants, but no free community, 
and no centre of unity, and this explains why Obwalden and 
Nidwalden won their way upwards so much more slowly than 
their neighbours in Uri and Schwyz. Thus the early history and 
legal position of these three districts was very far from being the 
same, in Uri the Habsburgs, save for a brief space, had absolutely 
no rights; while in Schwyz, Obwalden and Nidwalden they were 
also, as counts of the Ziirichgau, the representatives of the king. 

The Habsburgs had been steadily rising for many years from 
the position of an unimportant family in the Aargau to that of 
a powerful clan of large landed proprietors in Swabia and Alsace, 
and had attained a certain political importance as counts of 
the Ziirichgau and Aargau. In one or both qualities the cadet 
or Laufenburg line, to which the family estates in the Forest 
districts round the Lake of Lucerne had fallen on the division 
of the inheritance in 1232, scxmi to have exercised their legal 
rights in a harsh manner. In 1240 the frex men of Schwyz 
obtained protection from the cmi)eror, and in T244 wx hear of 
the castle of New Habsburg, built by the Habsburgs 
on a promontory jutting out into the lake not far 
from Lucerne, with the object of enforcing their 
real or pretended rights, it is therefore not a matter for sur- 
prise that when, after the excommunication and deposition of 
Frederick 11 . by Innocent IV. at the C.ouncil of Lyons in 1245, 
the head of the cadet line of Habsburg sided with the pope, 
some of the men of the Forest districts should rally round the 
emperor. Schwyz joined Sarnen and Lucerne (though Uri 
and Obwalden supported the pope); the castle of New Habsburg 
was reduced to its present ruined state; and in 1247 the men of 
Si'hwyz, Sarnen and Lucerne wxre threatened by the pope 
with excommunication if they persisted in upholding the emperor 
and defying their hereditary lords the counts of Habsburg. 
The rapid decline of Frederick’s (.ause soon enabled the Habsburgs 
to regain their authority in these districts., thes#* obscure 
risings have an historical interest, for they arc the foundation 
in fact (so far as they have any) of the legendary stories of 
Habsburg oppression told of and by » later age. After this 
temporary check the jiowc^r of the Habsburgs continued to increase 
rapidly. In 1273 the head of the cadet line sold all his lands 
and rights in the Forest districts to the bead of the elder or 
Alsatian line, Rudolph, who a few months later was elected 
to the imperial throne, in virtue of which he ai'quired for his 
family in 1282 the duchy of Austria, which now for the first 
time became i:onnccted with the Habsburgs. Rudolph recog- v 
nized the privileges of Uri but not those of Schwyz; and, as ht 
now united in his own person the characters of emperor, count 
of the Ziirichgau, and landowner in the Forest districts (a name 
occurring first in the 14th century), such a union of offices might 
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be expeAcd to result in a confusion of rights. On the i6th of 
April 1291 Rudolph bought from the abbey of Murbaoh in Alsace 
(of which he was “ advocate ^’) all its rights over the town of 
Lucerne and the abbey esUitcs in Unterwulden, It thus seemed 
probable that the other Forest districts would be shut off from 
their natural means of communication with the outer world 
by way of the lake. Rudolph’s death, on the 15th of July of 
the same year, cleared the way, and a fortnight later (Aug. 1) 
the Everlasting League was made between the. men of Uri, 
Schw^’z and Nidwaiden (the w'ords et vallis superioris, i.e. 
Obwalden, were inserted, perhaps between the time of the draw- 
ing up of the document, the text of which does not mentiem 
Obwalden, and the moment of its sealing on the original seal 
of Nidwaiden) for the purpose of self-defence against a common 
foe. ^^’e do not know the names of the delegates of each valley 
who concluded the treaty, nor the plai e where it was made, nor 
have w(‘ any account of the deliberations of which it was the 
result. The common seal — that great outwanl sign of the right 
of a ('orporate body to act in its own name — appears first 
in Uri in 1243, in Schwyz in 1281, in Unterwalden not till this 
very document of 1291; yet, de^pite the great difierences in 
their political status, they all joined in concluding this League, 
and confirmed it by their separate seals, tluTcby laying claim 
on behalf of their union to an independent existence. Besides 
promises of aid and assistance in the case of attack, they agree 
to punish great criminal by their own authority, but advise 
that, in minor cases and in all civil cases, each man should 
recognize the “ judex ” to whom he owvs suit, engaging that 
the Confe< 1 erates will, in case of need, enforce the decisions of 
the “ judex.” At the same time they unanimously refuse to 
recognize any “ judex ” who has bought his charge or is a stranger 
to the valleys. All disputes between the parties to the treaty 
are, as far as possible, to be settled by a reference to arbiters, 
a principle which remained in force for over six hundred years. 
“ Judex ” is a general term for any local otTicial, especially the 
chief of the community, whether named by the lord or by the 
community; and, as earlier in the same year Rudolph had 
promised the men of Schwyz not to force upon them a “ judex ” 
belonging to the class of serfs, w'e may conjecture from this very 
decided protest that the chief source of disagreement was in 
th^' matter of the jurisdictions of the lord and the free community , 
and that some recent event in Schwyz led it to insist on the 
in.scrtion of this provision. It is stipulated also that every 
man shall be bound to obey his own lord “ convenienter,” or 
so far as is fitting and right. The antiqua confoederatio mentioned 
in this document w’as probably merely an ordinary" agreement 
to preserve the peace in that particular district, made probably 
during the interregnum (1254-1273) in the Empire. 

2. In the stniggle for the Empire, w'hich extended over the 
years following the conclusion of the League of 1291, we find 
Morgarten Confederates supported without exception 

and the the anti-IIahsburg candidate. On the ifith of Goto 
League of her 1291 Uri and Schw\’z allied themselves wath 
ISIS, Zurich, and joined the general rising in Sw'abia 
against Albert, the new head of the house of Ilabsburg. It soon 
failed, but hopes revived w'hen in 1292 Adolf of Nassau was 
chosen emperor. In 1297 he confirmed to the free men of 
Schwy'z Llicir charter of 1240, and, strangely enough, confirmed 
the same charter to Uri, instead of their owm of 1231. It is 
in his reign that wt have the first recorded meeting of the 
“ Land.sgemeinde ” (or legislative a.ssembly) of Schwyz (1294). 
But in 1298 Albert of Habsburg himself w^as elected to thelCmpire. 
His rule was strict and severe, though not oppressive. He did 
not indeed confirm the charters of Uri or of Schw\’z, but he 
did not attack the ancient rights of the former, and in the 
latter he exercised his rights as a landowner and did not abu.se 
his political rights as emperor or as ( ount. In Unterwalden W'e 
find that in 1304 the two valleys were joined together under a 
common administrator (the local deputy of the count) — a great 
step forward to permanent union. The stories of Albert's 
tyrannical actions in the Forest districts are not heard of till 
two centuries later, though no doubt the union of offices in his 


person was a permanent source of alarm to the Confederation- 
It was in his time too that Hit* ” territT ” (or list of manors and 
estates, with enumeration of all quit rents, dues, &c., payable 
by the tenants to their lords) of all the Habsburg posses.sions 
in Upper Germany was begun, and it was on the point of being 
extended to Schwyz and Unterwalden when Albert was murdered 
(1308) and the election of Henry of Luxemburg roused the free 
men to resist the oHicials charged with the survey. Despite 
his promise to restore to the Habsburgs all rights enjoyed by 
them under his three predecessors (or maintain them in posses- 
sion), Henry confirmed, on the 3rd of June 1309, to Uri and 
S('hwy/ their charters of 1297, and, for some unknown reason, 
confirmed to Unterwalden all the liberties granted by his pre- 
decessor, though as a matter of fact none had been granted. 
This charter, and the nomination of one royal bailiff to administer 
the three districts, had the effect of placing them all (despite 
historical diflerenccs) in an identical political position, and that 
the most privileged yet given to any of them — the freedom of 
the free community of Schwyz. A few days later the ( onfeder- 
ates made a fresh treaty of alliance with Zurich; and in 1310 
the emperor placed certain other inhabitants of Schwyz on the 
same privileged footing as the free community. The Habsburgs 
were put off with prorni.ses; and, though their request ( 1311) h>r 
I an inc]uir\' into their precise rights in Alsace and in tlie Forest 
! districts was granted, no steps were taken to carry out this 
I investigation. Thus in Henry ’s time the struggle was between 
j the Empire and the Habsburgs as to the recognition of the rights 
I of the hitter, not between the Habsburgs and tht)se dependent 
I on them as landlords or counts. 

1 On Henry’s death in 1313 the electors hesitated long between 
j Frederick the Handsome of Habsburg and Louis of Bavaria. 

1 The men of Schwyz seized this opportunity for making a wanton 
i attack on the great abbey of Einsiedeln, with which they had a 
j long-standing (juarrel as to rights of pasture. The abbot caused 
I them to he excommunicated, and Frederick (the choice* of the 
! minority of the electors), who \vas the hereditary “ advocate ” 
of the abbey, placed them under the ban of the laiipire. 
Louis, to whom they appealed, removed the ban; on which 
Frederick issued a decree by which he rcstore*d to his family 
all their rights and possessions in the three valleys and Urseren, 
and charged his brother Leopold with the execution of this order. 
The Confederates hastily concluded alliances with Glarus, 
Urseren, Arth and Interlaken to protect themselves from attack 
on every side. Leopold collected a brilliant army at the Austrian 
town of Zug in order to attack wSchwyz, while a body of troops 
was to take Unterwalden in the rear by w ay of the BriinigPass. 
On the T5th of November 1315, Leopold with from 15,000 to 
20,000 men moved forward along the shore of the Lake of Acgeri, 
intending to assail the town of Schwyz by climbing the .slopes 
of Morgarten above the south-eastern end of the lake. There 
they were awaited by the valiant band of the Confederates 
from 1300 to 1 500 strong. The inarch up the rugged and slippery 
slope threw the Austrian army into disarray, which became a 
rout and mad flight when huge boulders and trunks of trees 
were hurled from above by their foes, who charged down 
and drove them into the lake. Leopold fled in hot haste 
to Winterthur, and the attack by the Briinig was driven bark 
by the men of Unterwalden. On the 9th of December 1315 
representatives of the victorious highlanders met at Brunnen, 
on the Lake of Lucerne, not far from Schwyz, and renewed the 
Everlasting League of 1291. In their main lines the two docu- 
ments are very similar, the later being chiefly an expansion of 
the earlier. That of 1315 is in German (in contrast to the 1291 
League, which is in I>atin), and has one or two striking clauses 
largely indebted to a decree i.ssued by Zurich on the 24th of 
July 1291. None of the three districts or their dependents is 
to recognize a new lord without the con.sent and coun.scl of the 
reist. (This is probably meant to provide for an interregnum in or 
di.sputed election to the Empire, possibly for the chance of the 
election of a Habsburg.) Strict obedience in all lawful matters 
is to be rendered to the rightful lord in each case, unless he attacks 
or wrongs any of the Confederates, in which case they arc to be 



HISTOKYJ 

free from alloblii^alions. No negotiations, so longas the “ Lander" 
have no lord, urc to be entered on with outside powers, save 
by common agreement of all. J.ouis solemnly recognized and 
confirmed the new league in 1316, and in 1318 a truce was 
concluded beUveen the Confederates and the llabsburgs, who 
treat w'ith them on equal terms. The lands and rights annexed 
belonging to the llabsburgs in the Forest districts are fully 
recognized as they existed in the days of Henry of Luxemburg, 
and freedom of commerce is granted. But there is not one word 
al)Out the political rights of the Habsburgs as counts of the 
/iirichgau and Aargau. This distinction gives the key to the 
whole histon^ of the relations between the Confederates and 
IIabsi)urgs; the rights of the latter as landowners are fully 
allowed, and till i8oi they possessed estates w'ithin the ('on- 
federation ; it is their political rights wdiich were always contested 
bv the Swiss, who desired to rule themselves. 

As carl>^ as 1320 we find the name “ vSwitzerland '' {Sweicz) 
(derived from Schwyz, w^hich had always been the lecider in the 
The Leajtue slfuggit") applied to the three Forest cantons, and in 
of Eight 1352 extended to the Confederation as a whole. 
Members. it was not till after Sempach (1386) that it 

came into popular use, the historian J. von Muller (1785) fixing 
the distinction between “Schweiz" (for the country^) and 
“ Schwyz " (for the canton), and it did not form the official name 
of the Confederation till 1803. (Officially in the middle ages and 
later the Confedc^ration was named “ les Ligues de la Haute 
Allernagne,” or, as ('ommines, late in the 15th century, puts it, 
“ les vieilics Ligues d’Allemagnc qidon appelle Suisses," while 
from c. 1452 onwards the people were called “ Swiss.") This is in 
itself a proof of the great renown which the League won l)y its 
victorv at Alorgarten. Another is that as years go l^y we find 
other members admitted to the privileges of the original alliance 
of the three Imrest districts. First to join the League (j 332) was 
the neighbouring town of Lucerne, whi('h had grown up round 
the monasteiT of St J.eod(‘gar or Leger (wlnaice the place took 
its name), ])erhaps a colony, certainly a ('ell of the great house of 
Murbach in Alsace, under the rule of which the towm remained 
till its sale in 1291 to the Habsburgs. 'I'lds act of Lucerne was 
opposed by the hous(^ of Austria, but, despite the decision of 
certain chosen arbitrators in favour of the Ilabsburg claims, the 
town clung to the League with which it w'as connected by its 
natural position, and thus brought a new element into the pastoral 
association of the Forest districts, which now surnjunded the 
entire Lake of Lucerne. Next , in t 35 1 , came the ancient t(.nvn of 
Zurich, which in 1218, on the extinction of the house of Zaringen, 
had become a free imperial city in which the abbess of the 
Fraumimster (the lady of Uri) had great influence, while in 1336 
there had been a great civic nwolutioji, headed by Rudolph Brun, 
which had raised the members of the craft gilds to a position in 
the municipal government of equal power with that of tlie 
patricians, who, however, did not cease intrFuing to regain their 
lost privileges, so that Brim, after long hesitation, decided to 
throw in the lot of the town with the League rather than with 
Austria. In this way the League now advanced from the hilly 
country" to the plains, though the terms of the treaty with Zurich 
did not bind it so closely to the ('onfederates as in the other cases 
(the right of making alliances apart from the League being reserved 
though the League was to rank before these), and hence rendered 
it possible for Zurich now and again to incline towards Austria 
in a fashion which did great hurt to its allies. In 1352 the T.eague 
was enlarged by the admission of Glams and Zug. (jlarus 
belonged to the monasteiy^ of Sackingen on the Rhine (founded 
by the Irish monk Fridolin), of whieh the Habsburgs were 
“ advocates,^’ claiming thi'ridori* many rights over the valley, 
which refused to admit them, and joyfully received the Con- 
federates who came to its aid ; but it was placed on a lower footing 
than the other members of the Jx^ague, being bound to obey their 
orders. Three weeks later the town and district of Zug, attacked 
by the I.eague and abandoned by their Habsburg masters, joined 
the Confederation, forming a transition link between the civic 
and rural members of the League. The immediate occasion of 
the union of these two districts was the war begun by the 
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Austrian duke against Zurich, which was ended by the Branden- 
burg peace of 1352, by which Glarus and Zug were to be restored 
to the Habsburgs, who also regained their rights over Lucerne. 
Zug was won for good by a bold stroke of the men of Schwyz in 
1364, but it was not till the day of Niifels (1388) that Glarus 
recovered its lost freedom. 'Lhese temporary losses and the 
treaty made by Bmn of Zurich w'ith Austria in 1356 were, how- 
ever, far outweighed by the entrance into the League in 1353 of 
the famous town of Bern, which, founded in 1191 by Berthold V. 
of Zaringen, and endowed with great privileges, had l>ec()me a 
free imperial city in 1218 on the extinction of the Zaringen 
dynasty. Founded for the purpose of bridling the turbulent 
feudal nobles around, many of wliom had become citizens, Bern 
beat them back at Dornbiilil (1298), and made a treaty with the 
Forest districts as early as 1323. In 1339, at the bloody fight of 
Laupen, she had broken the power of the nobles for ever, and in 
1352 had been forced by a treaty with Austria to take part in the 
war against Zurich, but soon after the conclusion of peace entered 
the League as the ally of the three Forest districts, being thus 
only irulirectly joined to Lucerne and Zurich. The special 
importance of the accession of Bern was that the L(^ague now 
began to spread to the west, and was thus brought into connexion 
for the first time witli the French-speaking land of Savoy. The 
League tluis numbered eight members, tJie fruits of Morgarten, 
and no further members were admitted till 1481, after the 
Burgundian War. But, in order thoroughly to understand the 
nature of the League, it must be remembered that, while each of 
the five new members was allied with the original nucleus— the 
three Forest districts these five were not din^ctly allied to 
one another : Lucerne w'as allied with Zurich and Zug; Zurich 
with Lucerne, Zug and Glarus; Glarus wuth Zurich; Zug with 
Lucerne and Zurich; Bern with no one except the three original 
members. The circumstances under which each entered the 
League can alone explain these very intricate relations. 

After a short interval of peace the quarrels with Austria ])rokc 
out afresh; all the members of the Ix^ague, save the three Forest 
districts and Glarus, joined (1385) the great union 
of the south German cities; but their attention was 
soon called to events nearer home. Lucerne fretted much under 
tlie Austrian rule, received many Austrian subjects among her 
citizens, and refused to pa\’ custom duties to the Austrian baililT 
at Rothenburg, on the ground that she had the riglit of free 
Iralfic. An attack on the custom-house at Rothenburg, and the 
gift of the privileges of burghership to the discontented inhabi- 
tants of the little town of Sempach a short way off, so irritated 
Leopold HI. (who then held all the possessions of his house out- 
side Austria) that he collected an army, with the intention of 
crushing his rebellious town. Taicerne meainvhilc had summoned 
the other members of th(‘ League to her aid, and, though Leopold’s 
feint of attacking Zurich caused the troops of the League to 
march at first in that direction, they discovered their mistake in 
time to turn back and chec k his advance on Lucerne. From 
1500 to 1600 men of Uri, Sch\Ny’z, Unterw'alden, and Lucerne 
opposed the 6000 w'hich made up the Austrian army. 'Hie 
decisive fight took place on the 9th of July 1386, near Sempach, 
on a bit of sloping mcadow'-land, cut up by streams and hedges, 
wfiich forced the Austrian knights to dismount. The great heat 
of the day, which rendered it impossible to fight in armour, and 
the furious attacks of the (Confederates, finally broke the Austrian 
line after more than one repulse and turned the day (sec W'inkel- 
kikd). Leopold, with a large number of his followers, w'as slain, 
and the Habsburg power within the borders of the (Confederation 
finally broken. Glarus at once rose in arms against Austria, 
but it was not till the expiration of the truce made after Sempach 
that J.eopold’s brother, Albert of Austria, brought an army 
against Glarus, and was defeated at Niifels (not far from Glarus) 
on the 9th of April 1388, by a handful of Glarus and Schw>'Z 
men. 

In 1389 a peace for seven years was made, the Confederates 
being secured in all their conquests; an attempt made in 1393 
bv Austria b>’ means of Schono, the chief magistrate of Zurich 
and leader of the patrician party, to stir up a fresh attack 
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failed owing to a rising of the burghers, who sympathized with 
Freedom Confederates, and on the i6th of July 1394 the 

from the peace was prolonged for twenty years (and again in 
Political T412 for fifty years), various stipulations being made 
C/«/mso/r/re {)y the long struggle of the League against the 

Habsburgs, ^yas finally crowned with success. 

By the peace of 1394 Glams was freed on payment of £200 
annually (in 1395 it bought up all the rights of Saekingen); 
Zug too was released from Austrian rule. Schwyz was given 
the advocaiia of the great abbey of Einsiedein; Lucerne 
got the Entlebuch (finally in 1405), Sempitch and Rothenburg, 
Bern and Soleure were confirme<l in their conquests. Above all, 
the Confederation its a whole was relieved from the overlordship 
of the Hab^hu^gs, to whom, however, all their rights and dues 
as landed proprietors were expressly reserved; Bern, Zurich 
and .Sol(*ure guaranteeing the maintenance of these rights and 
dues, with power in case of need to call on the other Confederates 
to support them by arms. Though the house of Habsburg 
entertained hopes of recovering its former rights, S(U hat techni- 
cally the tre aties of 1380, 1304 and 1412 were but truces, it finally 
and for ever renoiin<*eMl all its feudal rights and privileges within 
the Confederation by the ‘‘ Everlasting ('ompact ’* of 1474. 

It is pro!)able that Bern did not take any active share in the 
Sempach U’ar because >he was bound by the treaty of peace made 
with the Austrians in 1368: and Soleure, allied with Bern, was 
<loubtless a party to tlie treaty of 1394 (though not yet in the 
League), because of its Mifferings in 1382 at the hands of the 
Kyburg line of the Habsburgs, whose possessions (Thun, 
Burgdorf, «S:c.) in 1384 fell into the hands of the two allies. 

W’e may mention here the foray (known as the English or 
Gugler War) made in i 375 by Enguerrand de Coucy (husband of 
Isabella, daughter of Edward III. of England) and his freebooters 
(many of them Englishmen and Welshmen), called “Gugler" 
from their pointed steel caps, with the f)bje('t of obtaining 
possession of certain to\NTis in the Aargau (including r^empach), 
which he cdairiKcl as the dowr}’ of his mother ( atherine, 
daughtfT of the Leopold who w'as defeated at Morgarten. He 
was put to rout in the Entlebuch by the men of Bern, Lucerne, 
Schwyz and Unterwaldcn in December 1375. This victory was 
commemorated with great rejoicings in 1875. 

3. The great victor\’ at Sempach not merely vastlv increased 
the fame of the Everlasting League but also enabled it to extend 
Struggles la influence and its territor\^ The 15th 

Appenxeii, centur\" is the period when both the League and 
StOaiiaad its several members took the aggressive, and the 
the Valais, expansion of their power and lands cannot be better 
seen than by comparing the state of things at the beginning 
and at the end of this centur\\ The pastoral highlands of 
Appenzell (Abbatis Celia) and the town of St Gall had long been 
trv'ing to throw off the rights exercised over them by the great 
abbey of St Gall. The Appcnzcllers, especially, had offered a 
stubborn resistance, and the abbot’s troops had been beaten back 
by them in 1403 on the heights of Vogelinscck, and again in 1405 
in the great fight on the Stoss Pass (w'hich leads up into the high- 
lands), in which the abbot was backed by the duke of Austria. 
The tales of the heroic defence of Uli Rotach of Appenzell, and 
of the appearance of a company of Appenzell women disguised as 
warriors w'hich turned the battle, are told in connexion with this 
fight, but do not appear till the 17th and i8tb centuries, being 
thus quite unhistorical, so far as our genuine evidence gf)es. 
Schwyz had given them some help, and in 14 ii Appenzell was 
placed under the protection of the League (save Bern), with 
which in the next year the city of St Gall made a similar treaty 
to last ten years. So too in 1416-1417 several of the “ tithings ” 
of the Upper Valais (i.e. the upper stretch of the Rhone valley), 
which in 1388 had beaten the bishop and the nobles in a great 
fight at Visp, became closely associated with Lucerne, Uri and 
Unterwaldcn. It required aid in its final struggle (1418-19) 
again.st the great house of Raron, the count-bishop of Sitten (or 
Sion), and the house of Savoy, which held the Lower Valais — the 
Forest districts, on the either hand, wishing to secure them- 
selves against Raron and Savoy in their attempt to conquer 


permanently the Val d’Ossola on the south side of the Simplon 
Pass. Beni, however, supported its burgher, the lord of Raron, 
and peace was made in 1420. Such were the first links which 
bound these lands with the League; but they did not become 
full members for along time— Appenzell in 1513, St Gall in 1803, 
the Balais in 1815. 

Space will not allow us to enumerate all the small conquests 
made in the first half of the 15th century^ by cver\' member of 
the l.eague; suffice it to say that each increased and rounded 
off its territory', but did not give the conquered lands anv political 
rights, governing them as “ subject lands,” often ver\' harshly. 
The same phenomenon of lands which had won their own freedom 
playing the part of tyrant over other lands which joined them 
more or less by their vcdimtary action is seen on a larger scale in 
the case of the conquest of the Aargau, and in the first attempts 
to secure a footing south of the Alps. 

In 1412 the treaty of 1394 between the League and the Habs- 
burgs had been renewed for fifty years; but when in 1415 Duke 
E'rederick of Austria helped Pope John XXII. to esc ape from 
Constance, where the great oecumenical (‘ouncil was tlu n sitting, 
and the emperor Sigismund placed the duke under the l)an of the 
Empire, summoning all members of the Empire to arm against 
him, the League hesitated, because of their treaty of 1412, till 
the emperor declared that all the rights and lands of Austria in 
the League were forfeited, and that their compact did not release 
them from their obligations to the Empire. In the name, there- 
fore, of the emperor, and by his special command, the different 
members of the League overran the extensive Habsburg posses- 
sions in the Aargau. The chief share fell to Bern, but certain 
districts (known as the Freie Aemter) were joined together and 
governed as bailiwicks held in common by all the members of the 
League (save Uri, busied in the south, and Bern, who had already 
secured the lion’s share of the spoil for herself). This is the first 
('asc in which the League as a whole took up the position of rulers 
over districts which, though guaranteed in the enjoyment of 
their old rights, were nevertheless politically unfree. As an 
encouragement and a reward, Sigismund had granted in advance 
to the I.eague the right of criminal jurisdiction {haute justice 
or Blutbann), which points to the fact that they were soon 
to become independent of the Empire, as they were of Austria. 

As the natural policy of Bern was to seek to enlarge its borders 
at the expense of Austria, and later of Savoy, so we find that Uri, 
shut off by physical causes from extension in other directions, 
as steadily turned its eyes towards the south. In 1410 the 
valley of Urseren was finally joined to Uri; though pirst 
communications were difficult, and carried on only by Italian 
means of the “ Stiebende Jkiicke,’' a wooden bridge Coaquesta. 
suspended by chains over the Reuss, along the side of a great 
rocky buttress (pierced in 1707 by the tunnel known as the 
Urnerloch), yet this enlargement of the territoiy^ of Uri gave it 
complete command over the St Gotthard Pass, long commercially 
important, and now to serve for purposes of war and conejuest. 
Already in 1403 Uri and Ohwalden had taken advantage of a 
quarrel with the duke of Milan as to custom dues at the market 
of Varese to occupy the long narrow upper Ticino valley on the 
south of the pass called the Val Leventina; in 1411 the men of 
the same two lands, exasperated by the insults of the local lords, 
called on the other members of the League, and all jointly (except 
Bern) occupied the Val d’Ossola, on the south side of the Simplon 
Pass. But in 1414 they lost this to Savoy, and, with the object 
of getting it back, obtained in 1416-1417 the alliance of the men 
of the Upper Valais, then fighting for freedom, and thus regained 
(1416) tlie valley, despite the exertions of the great Milanese 
general ('armagnola. In 1419 Uri and Obwalden bought from 
its lord the town and district of Bellinzona. This rapid advance, 
however, did not approve itself to the duke of Milan, and Car- 
magnola reoccupied both valleys; the Confederates were not at 
one with regard to these southern conquests ; a small body pressed 
on in front of the rest, but was cut to pieces at Arbcclo near 
Bellinzona in 1422. A bold attempt in 1425 by a Schwyzer, 
Peter Rissi by name, to recover the Val d’Ossola caused the 
Confederates to send a force to rescue these adventurers; but 
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the duke of Milan intrigued with the divided Confederates, and 
finally in 1426, by a payment of a large sum of money and the 
grant of certain commercial privileges, the Val Leventina, the 
Val d’Ossolii and Bellinzona were formally restored to him. 
Thus the first attempt of Uri to acquire a footing south of the 
Alps failed; but a later attempt was successful, leading to the 
inclusion in the Confederation of what has been called Italian 
Switzerland.” 

The original contrasts between the social condition of the 
difT(‘rent members of the League became more marked when the 
period of conquest began, and led to quarrels and ill- 
Vituwar, matter of the Aargau and the Italian 

conquests which a few years later ripened into a civil 
war, brought about by the dispute as to the succession to the 
lands of Frederick, count of Toggenburg, the last male representa- 
tive of his house. Count Frederick’s predecessors had greatly 
extended their domains, so that they took in not only the Toggen- 
burg or upper valley of the Thur, but Uznach, Sargans, the Rhine 
valley between Feldkirch and Sargans, the Prattigau and the 
Davos valley. He himself, the last great feudal lord on the left 
bank of th(‘ Rhine, had managed to .secure his vast posse.ssions 
by making treaties with several inembcrs of the League, par- 
ticularly Zurich (1400) and .Schwyz (1417) — from 1428 inclining 
more and more to Schwyz (then ruled hy Ital Riding), as he was 
disgusted with the arrogant behaviour of Stiissi, the burgomaster 
of Zurich. His death (April 30, 1436) was the .signal for the 
breaking out of strife. The Prattigau and Davos valley formed 
the League of the Ten Jurisdictions in Raetia (see below), while 
Frederick’s widow' sided with Zurich against Schwyz for different 
portions of the great inheritance which had been promised them. 
After being twice defeated, Ziirich w'as forced in 1440 to buy peace 
by certain cessions (the “ Hiife ”) to SchvNyz, the general feeling 
of the Confederates being opposed to Zurich, so that several of 
them went so far as to send men and arms to Schwyz. Zuricli, 
howwer, w'as bitterly disappointed at these defeats, and had 
recourse to the policy which .she had adopted in 1356 and 1393 — 
an alliance with Austria (concluded in .1442), w'hich now held the 
imperial throne in the person of Frederick III. Though tech- 
nically within her rights according to the terms on which she had 
joined the League in 1351, this act of Zurich caused the greatest 
irritation in the Confederation, and civil w'ar at once broke out, 
especially wdien the Habshurgcmiperor had been solemnly received 
and acknowledged in Zurich. In 1443 the Zurich troops wre 
completely defcaU'd at St Jakob on the Sihl, close under the walls 
of the city, Stiissi himself being slain. Next year the city itself was 
long besieged. Frederick, unable to get help elsewhere , procured 
from Charles VII. of France the despatch ol a body of Armagnac 
free lances (the Ecorcheurs), who came., 30,000 .strong, under 
the dauphin Louis, plundering and harrying tlic land, till at the 
very gates of the free imperial city of jiasel (wLich had made a 
twenty years’ allianee with Bern), by the leper house of St Jakob 
on the Birs (Aug. 26, 1444), the desperate resist anec of a small 
body of Confederates (1200 to 1500), till cut to pieces, checked 
the advance of the freebooters, who sustained such tremendous 
Io.s.se.s that, though the victors, they hastily made peace, and 
returned whence they had come. Several small engagements 
(‘nsued, Zurich long declining to make pea<’e because the Con- 
federates reejuired, as the result of a solemn arbitration, the 
abandonment of the Austrian alliance. At length it was 
concluded in 1450, the Confederates restoring almost all the 
lands they had won from Zurich. Thus ended the third attempt 
of Austria to conquer the League by means of Ziirich, which 
used its position as an imperial free city to the harm of the 
League, and caused the first civil w^ar by which it was di.stractcd. 

These fresh proofs of the valour of the Confederates, and of 
the growing importance of the League, did not fail to produce 
results. In 1452 the “Confederates of 
ottba the Old League of Upper Germany ” (as they styled 

League, them.selves) made their first treaty of alliance with 

c, 1450 , France, a connexion which was destined to exercise 
so much influence on their history. Round the League there 
began to gather a new class of allies (known as “ Ziigewandtc 


Orte,’* or as.sociatcd districts), more closely joined to it, or to 
certain members of it, than by a mere treaty of friendship, yet 
not being admitted to the rank of a full member of the League. 
Of these associates three, the abbot (1451) and town of St Gall 
(1454), and the town of Bienne (Biel), through its alliance 
(1352) with Bern, were given scats and votes in the Diet, being 
called socii'f while others, known as confoederati, w^ere not so 
clo.scly bound to the League, such as the Valais (1416-1417), 
Schaflhaiisen (1454), Rottweil (1463), Miihlhausen (1466), (to 
the class of conjoederaii belonged in later times Neuehatel, 
1406-1501), the I'hree Leagues of Raetia (1497-1498), Geneva 
(1519-1536), and the bi.shop of Basel (1579). Appenzell, too, 
in 1452, rose from the rank of a “ protected district ” into the 
class of associates, outside wiiich were certain places “ protected ” 
by several rneiubers of the League, such as Gersau (1359), the 
abbey of Engclbcrg {c. 1421), anil the tow n of Rapperswil (1464). 
The relation of the “ associates ” to the League may be compared 
with the ancient practice of “ commendation ’ : they w'ctc 
bound to ohex ordcus in declaring war, making alliances, &c. 

In 1439 Sigismund succeeded his father Frederick in the 
Habsburg lands in Alsace, the Thurgau and Tirol, and, being 
much irritated by the r onstant encroachments of the Confeder- 
ates, in particular by the loss of Rapperswil (1458), declared w^ar 
against them, but fared very badly. In 1460 the Confederates 
overran the Thurgau and occupied Sargans. Winterthur W'as 
only saved by an heroic defence. Hence in 1461 Sigismund 
had to give up his claims on those lands and renew the peace 
for fifteen years, wliile in 1467 he sold Winterthur to Zurich. 
Thus the whole line of the Rhine was lost to the Habsburgs, who 
retained (till 1801) in the territories of the Confederates the 
Frickthal only. The Thurgovian bailiwicks were governed in 
common as “ subject ” lands by all the Confederates except Bern. 
The touchiness of the now rapidly advancing League was shown 
by the eagerness with W'hich in 1468 its members took up arms 
against certain small feudal nobles who were carrying on a 
harassing guerrilla warfare witli their allies Schaffhausen and 
^luhlhauson. They laid siege to Waldshut, and to buy them off 
Sigismund in August 1468 engaged to pay 10,000 gulden as 
damages by the 24th of June 1469; in default of payment the 
Con fe( Iterates were to keep forever the Black Forest, and Walds- 
hut, one of the Black Forest towns on the Rhine. A short time 
before (1467) the League had made treaties of friendship with 
Philip the Good, duke of Burgundy, and with the duke of Milan. 
All w^as now^ pr( pared for the intricate series of intrigues which 
led up to the Burgundian W^ar — a great epoch in the history of 
the League, as it created a common national feeling, enormously 
raised its military reputation, and brought about the close 
connexion with certain parts of Savoy, which finally (1803-1815) 
W'ere admitted into the League. 

Sigismund did not know where to obtain the sum he had 
promised to pay. In this strait he turned to Charles the Bold 
(properly the Rash), duke of Burgundy, who was 
then beginning his wond rful ear er, and aiming at Burgundian 
restoring the kingdom of Burgundy. P'or this purpose 
Charles wished to marry his daughter and heiress to Maximilian, 
son of the emperor, and first cousin of Sigismund, in order that 
the emperor might be induced to give him the Burgundian crown. 
Hence he was ready to meet Sigismund’s advances. On the 9th 
of May 1469 Charles promised to give Sigismund 50,000 florins, 
receiving as security for repayment Upper Alsace, the Breisgau, 
the Sundgau, the Black Forest, and the four Black Forest towns 
on the Rhine (Rheinfelderi, Siickingen, Laufenburg and Walds- 
hut), and iigreed to give Sigismund aid against the Swiss, if 
he was attacked by them. It was not unnatural for Sigismund 
to think of attacking the Ivcague, but Charles’s engagement to 
him is quite inconsistent with the friendly agreement made be- 
tween Burgundy and the League as late as 1467. The emperor 
then on his side annulled Sigismund’s treaty of 1468 with the 
Swiss, and placed them under the ban of the Empire. Charles 
committed the mortgaged lands to Peter von Hagen bach, who 
proceeded to try to establish his master’s powder there by such 
harsh measures as to cause the people to rise against him. 
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The Swiss in thesv-? circumstances began to look towards 
Louis XI. of France, who had confirmed liie treaty of friendship 
made with them by his father in 1452. Sigismund had applied 
to him early in 1469 to help him in his many troubles, and to give 
him aid against the Swiss, but Louis had point-blank refused. 
A’lxious to secure their neutrality in case of his war with ( harles, 
he made a treaty wdth them on the 13th of August 1470 to this 
effect. All the evidence goes to show that Sigismund was not a 
tool in the hands of Louis, and that Louis, at lea^t at that time, 
had no definite intention of involving Charles and the Swiss in a 
war, but wished only to secure his own dank. 

Sigismund in the next few years tried hard to get from Charles 
the promised aid against the Swiss (the money was paid punctually 
enough by Charles on his behalf), who put him od with various 
excuses. Charles on his side, in 1471-1472, tried to make an 
alliance with the Swiss, his edorts being supported by a party in 
Bern headed by Adrian von Bubenberg. Probably Charles wished 
to Use both Sigismund and the S'\ iss to further his ow'n interests, 
but his shiflv polic'y hail the edect of alienating both from him. 
S.gismund, disgusted with Charles, now inclined towards Louis, 
whose allv he formalK- became in the summer of 1473 change , 
which was the real I'anse of the emperor’s fiight from Treves in , 
November 1473, when he had ('ome there expn'ssly to crown ; 
Charles. The Confederates on their ^lcle were greatly moved by ; 
the oppression of their Iriends and allies in Alsaeo by Hagenbaeb. 1 
and tried in vain (January t ^74) to obtain some redress from his 
master. Charles's loo astute policy had thus lost him both 
Sigismund and the Swiss. They now looked upon Louis, who, 
thoroughlv aw’are of Charles's ambition, and fearing that his 
disappointment at 'I’reves would soon lead to open war, aimed 
at a rna.ster stroke —no less than the reconciliation ot Sigismund 
and the Swiss. This on the face of it seemed impradicablc, but 
common need and Louis’s dexterous management brought it to 
pass, so that on the 30th of March 1474 the Rverlasting Compact 
was signed at Constani'e, by which ,Sigisnuind finally renounced 
all Austrian claims on the lands of the Coniederates, and guaran- 
teed them in quiet enjoyment of them; they, on the other hand, 
agreed to support him if Charles did not give up the mortgaged 
lands when the money was paid down. The next day the Swiss 
joined the league of the Alsatian anel Rhine cities, as al.MJ 
did Sigismund. ('harie-i w'as callecl on to receiNe the money 
contributed by the Alsatian cities, and to restore his lands to 
Sigismund. He. however^ took no st(*ps. Within a w’eek the 
oppressive bailiff Hagenbaeb was raptured, and a month later 
( May o, T474) he was put to death, Bern aleme of the (Confederates 
being represemted. On the c^th of Oc tober the crnpereir, acting 
of course at the instance of Sigismund, ordered them to declare 
war against ( 7 harles, which took place on the 25th of OctobcT. 
Next day Louis fonnally ratilied his alliance with the (Con- 
federates, promising money andpensions, the latterlo be increased 
if he (lid not send men. Throughout these nt'gotiations and later 
Bern directs Swiss policy, though all the ( 7 onfe(kTates are not 
quite agreed. She was specially exposed to attac k from Charles 
and Charles's ally (since T46S) Savoy, and her best chance of 
extending her territory lay towards the west and south. A 
forward poliiy was thus clistindly the best for Bern, and this 
was the line supported by the French party under Ni( holas vcm 
Diesbach, Adrian von Bubenberg opposing it, though not with 
anv idea of handing over Bern to ('harks. The Poorest distric ts, 
however, were very suspic ious of this movement to the w'est, by 
which Bern alone could profit, though the League as a whole 
might lose; then, too, Uri had in J440 finally won the Val 
Leventina, and she and her neighbours favoured a soullierly 
policy -a policy which was crowmed with success after the gallant 
victory w'on at Giornico in 1478 by a handful of mc*n from Zurich, 
Lucerne, Uri and Schwyz over 12,000 Milanese troops. Thus 
Uri first gained a permanent footing scnith of the Alps, not 
long before Bern won its first concjuests from Savoy. 

The war in the w'est w^as begun by Ilem and her allies (Fribejurg, 
Soleure, &c.) by marauding expeditions across the Jura, in which 
H^ricoiirt (November 1474) and Blaniont (August 1475) were 
taken, both towns being held cT Charles by the “sires” dc* 


Nciu'hatel, a ridel line of the I'ounts of Montludiard. It is .said 
that in the former expedition tiie white cross was borm* (for the 
first time) as the vrisii^n of the ('onfcdcratcs, but not in the other. 
Meanwhile N'olande, the duchess of Savoy, had, through f(‘ar 
of her brother Louis XL and hatred of Bean, linallv joined 
(harks and .Milan (January 1475), the immediate result of 
which was the capture, by the Bernese and friend^ (on the 
I wav back from a foray on IkntarlicT in the free counts of Bur- 
I giindv or P'ranchcT'omto), of st^voral plac'cs in V'aiid, nolablv 
1 Grandson and Echallcns, both held of Saviiy by a m* mber of 
i tlu^ hou.se of Chalon, princ'os of Orange (April 1475). as well 
: as of Orbe and jougne, held by the same, but under thc^ 
j count of Burgundy. In the summer Bern seized on the 
Savovard district of Aigle. Soon after ((ktobcr-Novcnibcr 
1475) the same' energetic' [)oliey won for her the Savoyard 
towns of Moral, Avenehes, Estavayer and Vverdon ; while? 
(Septeml)er) the Upper Valais, which had conquered all 
Lower or Savovard Valais, c'nlerecl into allianc'c^ with Bern 
I for the purpose of opposing Savoy by presenting the arrival of 
I Milanese troops. Alarmed at their siieeess, the emperor and 
t.oiiis deserted ( Jnnc-Sc^itimibcr) thc‘ ('onfeelerates, who thus, 
by the inniune'e of l.oiiis and Bernese ambition, saw tluauselves 
Ic'cj on and then aljandeDiied to the wrath of C'harles, and very 
likely to lose their new conejuests. They had entcTcd on I’m' 
war as “ helpers " of the t'mperor, and now became prine'ipals 
in the war against ('harles, who raised the siege' of Neiiss, maek 
an alliance with Pldward IV. of England, received the surrender 
of Lorraine, and hastened across the Jura (February 1476) 
to the aid of his ally Volande. On the 21st of Fehruary ('harles 
laid siege' to the castle of (jrandson, and afti'r a week's siege' tin? 
garri.son of Bernese and P'ribourgers had to surrender (Oct. 
28). while', by wav of retaliation for the' massacre of the garrison 
of Estavayc'r in 1475, ''’(Tc spared in 

order to act as exc c utionc'rs of their c'ornracks. This hideous 
news met a large body of the ('onfc'clerates gathered logrtlier 
in great haste to relieve the garrison, and going to their 
rendezvous at Nc'uchalcl, whcTc both the count and town 
had become allies of Bern in 1406. An advance body of 
Ikrnesc', Fribourgers and Sehwyzcrs, in order to avoid the 
eastlc' of X'auxmarcus (seized In’ Charles), on the shore of 
the [.iike of Ncuchatrl, and cm the direc't njad from Neuehalel 
to Grandson, clirnlmd over a w'ooded spur to the north, and 
atlackc'd (March 2) the Burgundian outposts. Charles drew 
l)ack his force in order to bring down the Swiss to the more 
. level ground wheri^ his cavalry could act, but his rear rnis- 
j interpreted the order, and wdum the main Swiss force appeared 
I over the .spur the Burgundian army w’as seized with a panic 
! and fled in disorder. 'I'he Swiss had gained a glorious 
I victory, and regained their conquest of Grandson, besides 
I ca|)turing very rich spoil in (.'harles's camp, parts of which are 
I preserved to the present day in various .Swiss armouries. Such 
was the* famous battle of Grandson, (iiarles at once retired to 
Lausanne, and set al.)C)Ul reorganizing liis army. He resolved 
to advance cm Bern by w’av of Morat (or Murten), wdiich w’as 
oc'ciipicd by a Bernese garrison under Adrian von Bubenbnrg, 
and laid siege to it cm the egh of June. The' (unfc'deratc's had 
now put away all jealousy of Bern, and collected a large army. 

I The dec isive battle look place on the aflc'rnoon of the 22nd cif 
June, after the arrival of the Zurich c'ontingent under Hans 
\\alclmann. English archers were in ('harles's army, while with 
the .Swiss was Rene!*, the clispossesscxl duke of I.orraine. After 
facing (‘ac’h other many hours in the driving rain, a body of Swiss, 
by outllanking ( harles’s van, stormed his palisaded camp, 
and the Burgundians were soon hopelessly beaten, the losses on 
both sides (a contrast to (jrandson) being exc'cedingly heavy. 
Valid was reoeeupied by the .Sw’iss (Savoy having overrun 
it (jn Charles’s advance); but Louis now stcppc'd in and pro- 
cured the restoration of that region to Savoy, save Grand- 
son, Morat, (Jrl)o and Echallens, which were to be held by 
. the Bernese jointly with the Fribourgers, Aigle by Bern alone 
I — Savoy at the same lime renouncing all its claims over Fri- 
j bourg. 'I'hu.s I^'rench-speaking districts first became permanently 
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connected with the Confederation, hitherto purely German, 
and the war had been one for the maintenance of recent 
conquests, rather than purely in defence of Swiss freedom. 
Charles tried in vain to raise a third army; Rene recovered 
Lorraine, and on the 5th of January 1477, under the walls of 
Nancy, Charl(‘s’s wide-reaching plans were ended by his defeat 
and death, many Swiss being with Rene’s troops. The w’ish of 
the Bernese to overrun Franche-Comte was opposed by the older 
members of the Confederation, and finally, in 1479, Louis, by 
ver\' large pa>uncnts, secured the abandonment of all claims on 
that province, which was annexed to the French crown. 

These glorious victories really laid the foundation of Swiss 
nationality: but soon after them the long-standing jealousy 
interna! between the civir* and rural elements in the Con- 
Uisputes in federation nearly broke it up. This had always 
the League, ]iinder(‘d common action sa\'e in the case of certain 
pressing questions. In 1370, by the “ Parsons Ordinance ” 
(J^falTenbric l), agreed on by all the Confederates except Bern 
and Glarus, all residents whether clerics or laymen, in the 
Confederation who were bound by oath to the duke of 
Austria were to swear faith to the Conf(‘deration, ajid this 
oath was to rank before any other; no appeal was to lie to 
anv court, spiritual or lay (exc'cpt in matrimonial and purely 
spiritual questions), outside the limits of the Confederation, 
and many r(‘gulalions were laid down as to the suppression 
of private wars and keeping of the peace on the high roads. 
"Further, in 1303, the “ Sempach Ordinance” was accepted 
b\' all the Confederates and Soleure; this was an attempt 
to enforce police regulations and to lay down ^‘articles of 
war " for the organization and (lis('ipline of the army of the 
(onfedcrates, minute regulations b(‘ing made against plunder- 
ing — women, monasteries and churches being in particular 
protcH'ted and secured. But save these two documents common 
action was limited to the meeting of two envoys from each 
memb(‘r of the Confederation and one from each of the “ socii 
in the Diet, the powers of whi('h were greatl\' limited by the 
instructions brought by each envoy, thus entailing frequent 
reference to his gov'crnment, and included foreign relations, 
war and peace, and common arrangements as to poli(X‘, pestilence, 
customs duties, (’oinage, Ike. The decisions of the majority did 
not bind the minority save in the case of the affairs of the baili- 
wicks rulc'd in common. 'Chus everything depended on common 
agreement and goodwill. But disputes as to the divisions of 
the lands conquered in the Burgundian War, and the prc^posal 
to admit into the League the towns of Fribourg and Soleure, 
which had rendered such good help in the war, cacised the two 
parlies to form separate unions, for by the latter })ropc:)sal the 
number of towns would have been made the same as that of the 
” Lander,” which these did not at all approve. Suspended a 
moment by the campaign in the Val Leventina, these quarrels 
broke out after the victory of Giornico; and at the Diet of Stans 
(December T 481), when it seemed probable that the failure of 
all attempts to come to an understanding would result in the 
disruption of the l^eagiie, the mc’diation of Nicholas von der 
Flue (or Bruder Klaus), a holy hermit of Sachseln in Obwalden, 
though he did not appear at the Diet in persem, .suc'ceeded in 
bringing both sides to reason, and the third great ordinance of 
the League — the “ compact of Stans ” — was agreed on. By 
this the promise of mutual aid and assistance was renewed, 
especially when one member attacked another, and stress was 
laid on the duty of the several governments to maintain the 
peace, and not to help the subjects of any other member in case 
of a rising. The treasure and movables captured in the war 
were to be equally divided amongst the combatants, but the 
territories and towns among.st the members of the League. As 
a practical proof of the reconciliation, on the same day the towns 
of Fribourg and Soleure were received as full members of the 
Confederation, united with all the other members, though on 
less favourable terms than usual, for they were forbidden to make 
alliances, save with the consent of all or of the greater part of 
the other members. Both towns had long been allied with 
Bern, whose influence was greatly increased by their admission. 


Fribourg, founded in 1178 by Berthold IV. of Zaringen, had on 
the extinction of that great dynasty (1218) pa.s.scd successively 
by inheritance to Kyburg (1218), by purchase to Austria (1277), 
and by commendation to Savoy (1452); when Savoy gave up its 
claims in 1477 Fribourg once more became a free imperial city. 
She had become allied with Bern as early as 1243, hut in the 
T4th and i sth centuries became Romance-speaking, though from 
t483 onwards German gained in strength and was the official 
language till 1798. Soleure- (or Solothurn) had been associated 
with Bern from 1295, but had in vain sought admission into 
the League in 1411. Both the new members had done much for 
Bern in the Burgundian War, and it was for their good service 
that she now procured them this splendid reward, in hopes 
perhaps of aid on other important and critical occasions. 

The compact of Stans strengthened the bonds which joined 
the members of the Confederation ; and the same centralizing ten- 
dency is well seen in the attempt (1483-1489) of Hans Waldmann, 
the burgomaster of Zurich, to as.sert the rule of his city over the 
neighbouring country districts, to place all power in the hands 
of the gilds (whereas by Brim's constitution the patricians had 
an e(|uai share), to suppress all minor jurisdictions, and to raise 
a uniform tax. But this idea of com'cntrating all powers in the 
hands of the government aroused great resistance, and led to 
his overthrow and execution. Peter Kistler succeeded (1470) 
better at Bern in a reform on the same lines, but less sweeping. 

The early history of each member of the Confederation, and 
of the Confederation itself, shows that they alwxiys professed to 
belong to the Empire, trying to become immediately dependent 
on tiie emjieror in order to prevent oppression by middle 
lords, and to enjoy practical liberty. The Empire itself had 
now become very much of a shadow ; cities and prince.? 
Were gradually asserting their own independence, sometimes 
breaking away from it altogether. Now, by the Practical 
time of the Burgundian War, the Confederation preedom 
stood in a position analogous to that of a powerful ^com the 
free imperial city. As long as the emperor’s nominal Empire. 
rights were not enforced, all went well; but, when Maximilian, 
in his attempt to reorganize the Empire, erected in 1495 
Worms an imperial chamber which had jurisdiction in all 
disputes between members of the Empire, the Confederates were 
very unwilling to obey it — partly because they could maintain 
peace at home by their own authority, and partly because it 
interfered with their practical independence. Again, their 
refusal to join the “ Swabian League,” formed in 1488 by the 
lords cind cities of south Germany to keep the public peace, 
gave further offence, as well as their fresh alliances with France. 
Hence a struggle was inevitable, and the occasion by reason 
of which it broke out was the seizure by the Tyrolese authorities 
in 1499 of the Munstcrthal, which belonged to the “ Gottes- 
hausbund,” one of the three leagues which had gradually arisen 
in Raetia. These were the “ Gotteshausbund ” in 1367 (taking 
in all the dependents of the cathedral church at Chur living 
in the Oberhalbstein and Engadinc); the “Ober” or “ Grauer 
Bund in 1395 H24 (taking in the abbey of Disentis and 

many counts and lords in the Vorder Rhein valley, though its 
name is not derived, as often stated, from the “ grey coats ” 
of the first members, but from ” grawen ” or “ grafen,” as 
so many counts formed part of it); and the “ League of the Ten 
Jurisdictions ” (Zehngcrichtcnbund), which arose in the Priitti- 
gau and Davos valley (1436) on the death of Count Frederick 
of Toggenburg, but which, owing to certain Austrian claims in 
it, was not quite so free as its neighbours. The first and third 
of these became allied in 1450, but the formal union of the three 
dates only from 1524, as documentary proof is wanting of the 
alleged meeting at Vazerol in 1471, though practically before 
1524 they had very much in common. In 1497 the Ober Bund, 
in 1498 the Gotteshausbund, made a treaty of alliance with the 
Everlasting League or Swiss Confederation, the Ten Jurisdic- 
tions being unable to do more than show sympathy, owing to 
Austrian claims, which were not bought up till 1649 and 1652. 
Hence this attack on the Miinsterthal was an attack on an 
“ associate ” member of the Swiss Confederation, Maximilian 
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being supported by the S^Yabian League; but its real historical 
importance is the influence it had on the relations of the Swiss 
to the Enii>ire, 'Fhe struggle lasted several months, the chief 
fight being that in the Calven gorge (above Mals; May 22, 1499^ 
in which benedict Fontana, a leader of the Gotteshausbund 
men, performed many heroic deeds before his death. But, both 
sides being exhausted, peace was made at Basel on the 22nd of 
September 1499. By this the matters in dispute were referred 
to arbitration, and the emperor annulled all the decisions of the 
imperial chamber against the Confederation: but nothing was 1 
laid down as to its future relations with the Empire. No further | 
real attempt, however, was made to enfon'c the rights of the | 
emperor, and the Confederation became a state allied with the 
Empire, enjoving practii'al independence, though not formally 
freed till 164S. 'riius, 20S years after the origin ot the Confedera- 
tion in i2()i , it had got rid of all Austrian claims (i ;^04 and t 474 X | 
as well as all practical subjection to the emperor. But its further | 
advance towards the position of an independent state was long 1 
chec'ked by religious divi.sions within, and by the enormous 
influence of the French king on its foreign relations. | 

With the object of strengthening the northern border of the • 
Confederation, two more iiill members \Nero adfiiitted in 1501 - 
Bii'^el anil Schaffhaiisen on the same terms as Fribourg and 
Soleure. The city of Basel had originally been ruled by its 
bishop, but early in the 14th century it became a free imperial 
citv; before 1501 it had made no permanent alliance with the 
Confederation, though it had been in continual relations with ; 
it. Schaffhaiisen had grown up round the Benedictine monas- ' 
terv of All Saints, and i)e('ame in the early 13th century a free 
imperial city, but was mortgaged to Austria from 1330 to 1415, 
in which la-^t year the emperor Sigismund declared all Duke 
Frederick’s rights forfeited in consec[uence of his abetting the 
flight of Pope John XXII. It bought its freedom in 1418 and 
became an “ associate ” of the Confederation in 1454. 

A few years later, in 1513, Appenzell, which in 1411 had 
become a '* protected ” district, and in 1452 an “ associate 
TbeLeaxue ti^^tiiber of the Confederation, was admitted as the 
enlarged to thirteenth full member; and this remained the 
Thirteen number till the fall of the old Confederation in 179S. 
Members. the three original mcmVxTs had gathered 

first live others, united with the three, but not nei essarily \vilh 
each other; and then gradually there grew up an outer circle, 
consisting of five more, allied with all the eight old members, 
but tied down by certain stringent conditions. Constance, which 
seemed called bv nature to enter the League, kejiL aloof, owing 
to a quiirrel as to criminal jurisdiction in the Thurgau, pltdgtd 
to it before the district was concpiered by the Confederates. 


! Uunbardv, 20,000 Swiss poured down into the Milaiu‘se and 
j occupied it, P'elix Schmid, the burgomaster of Zurich, naming 
! Maximilian (Lodovico’s son) duke of Milan, in return tor which 
he ceded to the Confederates Loi'arno, Val Maggia, Mendrisio 
j and Lngano(i5i2), w'hilc the Radian Leagues seized ('hiavenna, 
I Bormio and the Valtellina. ('riie former districts, with Bellin- 
■ zona, tlic Val Blenio and the Val Levenlina, were in 1S03 made 
into the canton of Ticino, the latter were held by Kaetia till 
' 1707.) In 1513 the Swiss completely defeated the iMeneh al 
Novara, and in 1515 Pare was sent by Henry VIII. ol England 
to give pensions anil get soldiers. Francis I. at om e on his 
accession (1515) began to prepare to wun back the Milanese, 
and, successfuily evading the Swiss awaiting his desi ent from 
the Alps, beat them in a pitched battle at Marigmino near 
Milan ^Stpl. 13, 1515), which broke the Swiss power in north 
Italy, so that in 1516 a peace was made with France — the 
Valais, the 'I'liree Raetian Leagues and both the abbot and town 
of St Gall being included on the side of the Confederates. Pro- 
vision was made for the neutrality of cither party in case the 
other became involved in war, and large pensions were jiromised. 
This treaty was extended by another in 1521 (to whiili Zurich, 
then under Zwingli's influence, would not agree, holding aloof 
from the French alliance till 1614), by which the French king 
might, with the consent of the Confederation, enlist any number 
of men l>etween Oooo and 16,000, paying them fit wages, and the 
peiv ions were raised to 3000 fraru:s annually to eai'h member 
of the Confederation. Tlu^se two treaties were the starting- 
point of later French interference with Swiss affairs. 

4. In 1499 the Swiss had practically renounced their alle- 
giance to tlu‘ emperor, the temporal chief of the world according 
to mcilieval theoiy'; and in the 16th century a great 
number of them did the same by the w'orld’s spiritual 
chief, the pope, d'he scene of the revolt w\is Zurich, 
and the leader Ulrich Zwingli (w’ho settled in Zurich at the very 
end of 1518). But w’e cannot understand Zwingli's career unless 
we remember that he w’as almost more a political reformer than 
a religious one. In his former character his policy was threefold. 
He bitterly oppo.^ctl the French allianixi and the pc'iision and 
‘ nienenary system, for he had seen its evils with his own eyes 
whin serving as chaj>lain with the troops in tb.e Milanese in 
1512 and 1515. Hence in 1521 his influence kept Ziirich back 
from joining in the treaty with Fram is 1 . 'Then, too, al the 
; time of the Pca.sant Revolt ( 1 525), he did wiiat he could to lighten 
I the harsh rule of the city over the neighbouring rural districts, 
j and .succeeded in getting serfage abuhMicd. Again he had it 
j greatly at heart to sicure for Zurich and Bern tlie I'hief power 
! in the Confederation, because of their importance and size; he 
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first years of the i6th ccntur>' the influence of the w'ished to give them extra votes in the Diet, and wM)uld have 
t‘ s south of the Alps was largely extended. I'he given them two-thirds of the “ common bailiwicks ” when these 
system of giving pensions, in order to secure the were divided. In his character as a religious reformer we must 
right of enli^ing men w'ithin the Confederation, and remember that he w'as a humanist, and deeply read in classical 
of capitulations, by which the different members literature, which accounts for his turning the canonrics of the 


supplied troops, was originated by Louis XL in 1474, and later 
followed by many other princes, 'rhough a t ril)ute to Sw iss valour 
and courage, this practice had very evil results, of which the first- 
fruits were seen in the Milanese troubles (1500-1516), of which tiie 
following is a sumrnary’. Both Charles VIII .( 1484) and Louis XH. 
(1499 for ten years) renewed Louis XL’s treaty. Tfie French at- 
tempts to gain Milan were largely carried on by the help of Sw'iss 
mercenaries, some of whom were on the opposite side; and, as 
brotherly feeling was still too strong to make it possible for them 
to fight against one another, Lodovico Sforza’s Swiss troops 
shamefully betrayed him to the French at Novara (1500). In 
1500, too, the three Fore.st districts occupied Bellinzona (with 
the Val Blenio) at the request of its inhabiUints, and in 1503 
Louis XII. W'as forced to cede it to them. Ho, however, often 


Gro.ssmunster into professorships, reviving the old .school of the 
Carolinurn, and relying on the arm of the state to carry' out 
I religious changes (see Zwingm). After sueeeeding at tw'o public 
I di.sputations (froth held in 1523) his views rajiidly gained ground 
; at Zurich, wiiich long, how'cver, stood (|uite alone, tlie other 
I Confederates issuing an appeal to await the decision of the 
i asked-for genera! coimeil, and proposing to carry out by the arm 
of the state certain small reforms, while clinging to the old 
doctrines. Zwingli had to pul dirw'u the extreme wing of the 
Reformers the Anabaptists — by force (1525-1526). Quarrels 
soon aro.se as to allow'ing the niwv view’s in the “ common baili- 
wicks.” The disputation at Baden (1526) was in favour of the 
maintainers of the old faith; but that at Bern (1528) resulted 
in securing for the new views the support of that great town, 


held back the pay of his Swiss troops, and treated them as 
mere hirelings, so that when the ten years’ treaty came to an 
end Matthew Schinner, bl.hop of Sitten (or Sion), induced them 
to join (1510) the pope, Julius IL, then engaged in forming the 
Holy League to expel the Frem h from Italy. But when, after 
the battle of Ravenna, Louis XII. became all-powerful in 


and .so matters began to take another aspect. Jn 1528 Bern 
joined the union formed in December 1527 in favour of religious 
freedom by Zurich and Constance {Christliches Biir^rtchl)^ and 
her example was followed by Schaff hausen, St Gall, Basel, 
Bienne and Muhlhausen (1528-1529). This attempt virtually to 
break up the League was met in February 1529 by the offensive 



HISTOKYJ 


SWITZERLAND 


and defensive alliance made with King Ferdinand of Hungar>^ 
(brother of the emperor) by the three Forest districts, with 
Lucerne and Zug, followed (April 1529) by the Christliche 
Vereinigung/' or union between these five members of the 
League. Zurich was greatly moved by this, and, as Zwingli 
held that for the honour of God war was as necessary as icono- 
clasm, hostilities seemed imminent; but Bern held back; and the 
first peace of Kappel was concluded (June 1529), by which the 
Hungarian alliance was annulled and the principle of “ religious 
parity ” (or freedom) was admitted in the case of each member 
of the League, while in the “ common bailiwicks the majority 
in each parish was to decide the religion of that parish. This was 
at ojice a victory and a check for Zwingli. He tried to make 
an alliance w ith the Protestants in Germany, but failed at the 
meeting at Marburg (October 1529) to come to an agreement 
with Luther on the subject of the Eucharist, and the division 
between th<‘ Swiss and the German Reformations was sterco- 
typ('d. Zwingli now developed his views as to the greater 
weight which Zurich and Bern ought to have in the League. 
Quarrels, too, went on in the “ common bailiwicks,” for the 
members of the League who clung to the old faith had a majority 
of votes in niatters relating to these districts. Zurich tried to 
cut off supplies of food from reaching the Romanist members 
(contrary to the wishes of Zwingli), and, on the death of the 
abbot of St Gall, disregarding the rights of Lucerne, Schwyz and 
Glarus, who shared with her since 1451 the ollice of protectors 
of the abbey, suppressed the monastery, giving the rule of the 
land and the people to her own ollicers. Bern in vain tried to 
moderate this aggressive policy, and the Romanist members 
of the League indignantly advanced from Zug towards Zurich. 
Near Kappel, on the nth of October 1531, the Zurich vanguard 
under Goldli was (perhaps owing to his treachcr)^) surprised, and 
despite reinforcements the men of Zurich were beaten, among the 
slain being Zwingli hincself. Another defeat coni])leted the 
discomfiture of Zurich, and by the second peace of Kappel 
(November 1531) the principle of “ parity ” was recognized, not 
merely in the case of each member of the f.eague and of the 
“ common bailiwicks,” but in the latter Romanist minorities 
in every parish were to have a right to celebrate their own wor- 
ship. Thus everywhere the rights of a minority were protected 
from the encroachments of the majcu'ity. The “ Christliches 
Burgrecht ” was abolished, and Zurich was condemned to pay 
heavy damages. Bullinger succeeded Zwingli, but this treaty 
meant that neither side could now tiy to convert the other 
wholesale. The League was permanently split into two religious 
camps : the Romanists, who met at Lucerne, numbered, besides 
the five already mentioned, Fribourg, S(.)ieure, A})penzell (Inner 
Rhoden) and the abbot of St Gall (with the Valais and the bishop 
of Basel), thus commanding sixteen votes (out of twenty-nine) 
in the Giet; the Evangelicals were Zurich, Bern, Si' ha IT hausen, 
Appenzell (Ausser Rhoden), Glarus, and the towns of St (kill, 
Basel and Bienne (with Graubunden), who met at Aaran. 

Bern had her eyes alwa\'s fixed upon the Savoyard lands to 
the south-west, in which she had got a footing in 1475, 

Conquest of made zeal for religious reforms the excuse for resimi- 
Vaudby ing her advance policy. In 1526 Guillaume Farel, 
Bern. preacher from Dauphine, had been sent to reform 

Aigle, ]\Iorat and Ncuchatel. In 1532 he came to Cieneva, an 
ancient city of which the rule had long been disputed by the 
prince-bishop, the burgesses and the house of Savoy, the latter 
holding the neighbouring districts. She had become in 1519 the 
ally of Fribourg, in 1526 that of Bern also; and in 1530, by their 
influence, a peace was made between the contending parties. 
The religious changes introduced by Farel greatly disjfleased 
Fribourg, which abandoned the alliance (1534), and in 1535 the 
Reformation was firmly planted in the city. The duke of 
Savoy, however, took up arms against Bern (1536), who overran 
Gex, Vaud and the independent bishopric of Lausanne, as well 
as the Chablais to the south of the lake. Geneva was only 
saved by the unwillingness of the citizens. Bern thus ruled 
north and south of the lake, and carried matters with a high 
hand. Shortly after this John Calvin, a refugee from Picardy, 


was, when passing through Geneva, detained by Farel to aid him, 
and, after an exile from 1538-1541, owing to opposition of the 
papal party and of the burghers, who objected to Bernese rule, 
he was recalled (1541) and set up his wonderful theocratic 
government in the city, in 1553 burning Servetus, the Unitarian 
(.see Calvin and Servetus), and in 1555 expelling many who 
upheld municipal liberty, replacing them by French, English, 
Italians and Spaniards as new burghers, whose names are still 
frequent in Geneva {e.g, Candolle, Mallet, Diodati). His theo- 
logical views led to disputes with the Zurich Reformers, which 
were partly settled by the Consensus Tigurinus of 1549, and 
more completely by the Helvetic Confession of 1562-1566, which 
formed the basis of union between the two parties. 

By the time of Calvin’s death (1564) the old faith had begun 
to take the offensive; the reforms made by the Council of Trent 
urged on the Romanists to make an attempt to recover lost 
ground. Emmanuel Philibert, duke of Savoy, the hero of St 
Quentin (1557), and one of the greatest generals of the day, with 
the support of the Romanist members of the League, demanded 
the restoration of the districts seized by Bern in 1536, and on 
the 30th of October 1564 the Treaty of Lausanne confirmed the 
decision of the other Confederates sitting as arbitrators (according 
to the old constitutional custom). By this treaty Gex, the 
Genevois and the Chablais were to be given back, while J.ausanne, 
Vcvey, Chillon, Villcneuve, Nyon, Avenches and Yverdon were 
to be kept by Bern, who engaged to maintain the old rights and 
liberties of Vaud. Thus Bern lost the lands south of the lake, 
in which St Francis of Sales, the exiled prince-bishop of Geneva 
(1602 1622), at once proceeded to carry out the restoration of 
the old faith. In 1555 Bern and Fribourg, as creditors of the 
debt-laden count, divided the county of Gruyere, thus getting 
French-speaking subjects. In 1 558 Geneva renewed her alliance 
with Bern, and in 1584 she made one with Zurich, '[‘he duke 
of Savoy made several vain attempts to get hold of Geneva, the 
last (in 1602) being known as the “ escalade.” 

'Fhe decrees of the Council of 'frent had been accepted fully 
by the Romanist members of the League, so far as relates to 
dogma, but not as regards discipline or the relations TheCounter^ 
of (.'hurch and State, the sovereign rights and juris- Reforma- 
diction of each state being always carefully reserved. ****"• 

'Fhe Counter-Reformation, however, or reaction in favour of 
the old faith, was making rapid progress in the Confederation, 
mainly through the indefatigable exertions of Charles Borromeo, 
from 1560 to 1584 archlnsiiop of Milan (in which diocese the 
Italian bailiwicks were included), and nephew of Pius IV., 
supported at Lucerne by Ludwig Pfyffcr, who, having 
been (1562-1570) the chierf of the Swiss mercenaries in the 
French wars of religion, did so inuch till his death (1504) to 
further the religious reaction at home that he was popularly 
known as the “Swiss king.” In 1574 the Jesuits, the great 
order of the reaction, were established at Jaicerne; in 1579 a 
papal nuncio came to Lucerne; C'harles Borromeo founded the 
“Collegium Helveticum” at Milan for the education of forty- 
two young Swiss, and the Catholic members of tlie League made 
an alliance with the bishop of Basel; in 1581 the Capuchins were 
introduced to influence the more ignorant classes. Most impor- 
tant of all was the Golden or Borromean League, concluded 
(Oct. 5, 1586) between the seven Romanist members of the 
Confederation (Uri, Schwyz, Unterwalden, Lucerne, Zug, 
ETibourg and Soleure) for the maintenance of the true faith in 
their territories, each engaging to punish backsliding members 
and to help ca('h other if attacked by external enemies notwith- 
standing any other leagues, old or new. 'Fhis league marks 
the final breaking up of the Confedc tion into two great parties, 
which greatly hindered its progress. 'I'he Romanist members 
had a majority in the Diet, and were therefore able to refuse 
admittance to Geneva, Strassburg and Muhlhausen. Another 
result of these religious differences was the breaking up of 
Appenzell into two parts (1597), each sending one representative 
to the Diet — “ Inner Rhoden ” remaining Romanist, “ Ausser 
Rhoden ” adopting the new views. We may compare with this 
the action of Zurich in 1555, when she received the Protestant 
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exiles (brinping with them the silk-weaving industry) from 
ix)cariio and the Italian bailiwicks into her hiirglu rship, and 
Italian namt s are found there to this day (e.g. Orelli, Muralt). 

In the Thirty Years’ War the Confederation remained neutral, ; 
being bound lx)th to Austria (1474) and to France (i5it>), and | 
neither religious party wishing to give the other an excuse for 
calling in foreign armies. But the troubles in Kaotia threateiu'd . 
entanglements. Austria wished to sec ure the Miinsterthal | 
(belonging to the League of the Ten Jurisdictions), and Spain , 
wanted the command of the passes leading from the \ altellina j 
(conquered by the leagues of Raetia in 1512). the object being | 
to connect the Habsburg lands of Tirol and Milan. In the | 
Valtellina the rule of the Three Raetian I.eagues was very harsh, 
and Spanish intrigues easily brought about the massaiTe of 
1620, by which the \-alley was won, the Romanist members of ^ 
the Confederation stopping the troops of Zurich and Bern. In 1 
1622 the Austrians conquered the Pnittigau. over which they I 
still had certain feudal rights. French troops regained the | 
Valtellina in 1624, but it was occ'upied once more in i()2() by ■ 
the imperial troops, and it was not till that the hrench, • 

under Rohan, finally succec'ded in holding it. 'Flie French, 
however, wished to keep it permanently: hcnit* new troubles 
aro.se, and in 10,^7 the natives, under Ccorgc Jenalsch, with 
Spani>h aid drove them out, the Spaniards themselves bt‘ing 
forced to resign it in Tt)3g. It was only in 1640 and 1652 that 
the Austrian rights in the Prattigau were finally bought up by the 
League of the Ten Jurisdictions, which thus gained its freedom. 

In consequence of Ferdinand 11. ‘s edict of restitution (1020), 
by which the siiUus quo of 1552 was re- established -the high- 
water mark of the couriltr-Reftirmation the abbot of St Gall j 
tried to make sonu* religious changes in his territories, l)ut the 
protot of Zurich led to the Baden compromise of 1632, by which, 
in the ca>e of disputes on religious matters arising in the “ com- 
mon bailiwick''," the d<ci>ion was to be, not by a majority of 
the canton.", but by means (d friendly discussion — a logical 
application of the doctrine (.)f reli.giiius parity — or by arbitration. 

But by far the most important event in Sw'iss history in this 
age is the formal freeing of the Conh'deration from the empire. 
Formal Basel had been admitted a member of the League 
Freedom in 1501, two years after the Confederatirm had been 
from the practically freed from the jurisdiction of the imperial 
Empire, chamber, though the city was included in the in* 
division of the Empire into circles ” (1521), which did not take 
in the older members of the Confederation. Basel, however, 
refused to admit this jurisdiction; the question was taken up by 
France and Sweden at the congress of Munster, and formed the 
subject of a special clause in both the treaties of Westphalia, 
by which the city of Ba"el and the other “ Helvetiorurn cantones 
were declared to be “ in the po.ssession, or alrrio.st in the posses- 
sion, of entire liberty and exemption from the empire, and 
nullatenus .subject to the imperial tribunals.” This was intended 
to mean formal exemption from all obligations to the empire 
(with which the Confederation was connected hereafter simply 
as a friend), and to be a definitive settlement of the (juestion. 
Thus by the events of 1499 and 1648 the Confederation had 
become an indep<mdent European state, which, by the treaty of 
1516, stood as regards France in a relation of neutrality. 

In 1668, in consequence of Louis XIV. ’s ternporarv' occupation 
of the Franche Comte, an old scheme Fjr settling the number 
of men to be sent by each member of the Confederation to the 
joint army, and the appointment of a council of war in war 
time, that is, an attempt to create a common military organiza- 
tion, was accepted by the Diet, which was to .send two deputies 
to the council, armed with full political powers. This agreement, 
known as the Dejensionah, is the only instance of joint and 
unanimous action in this miserable period of Swiss history, when 
religious divisions crippled the energy of the Confederation. 

Throughout the 17th and i8th centuries the Confederation 
was practically a dependency of France. In 1614 Zurich for 
the first time joined in the treaty, which was renewed in 
1663 with special provisions as regards the Protestant Swiss 
mercenaries in the king’s pay and a promi.se of French 


neutrality in case of civil war in the T^eapie. The vSwLss had 
to .''land l)v while Louis XIV. won Alsace (1 <>48), Franche Comte 
(167S) and Strassburg (ihSi). But, as Louis in- French 
dined more and more to an anti-Protestant policy, influence, 
the Protestant rnemluTs of the League favoured the 
Dutch military ser\'ice ; and it w'as through their in- andR^se'if 
fluence that in 1707 the “ states "of the princi|)ality an Arlsto^ 
of Neuehatel, on t he extinction of the Longueville line cracy. 
of these princes, decided in favour of the king of Pru. sia (repre- 
senting the overlords — the house of ('halon-Orange) as against 
the various FTench pretenders claiming from the Longueville 
dvnastv bv descent or by will. In 1715 the Romani- 1 members 
of the League, in hopes of retrieving their defeat of 1712 (see 
below), agreed, while renewing the treaty cand capitulations, 
to put FTance in the po.sition of the guarantor of tlu ir freedom, 
with rights of interfering in case of attack from within or from 
without, whether by counsel or arms, while she promised to 
procure restitution of the lands lost by them in 1712. This 
last clause was simply the surrender of Swiss independence, and 
was strongly objected to by the Protestant meml>ers of the 
('onfederation, so that in 1777 it was dropped, when all the 
('onfederates made a fresh defensive alliance, wherein their 
sovereignty and independence were expressly set forth. 'I'hiis 
France had sin ceeded to the position of the empire with 
regard to the Confederation, save? that her claims were i)racti('ally 
asserted and voluntarily admitted. 

Between 1648 and i7c)8 the Confederation was di traded l.)y 
n ligioiis divisions and feelings ran very high. A scheme to set 
ip a central administration fell through in 1655, through jealousy 
of Bern and Ziirich, the proposers. In 1656 a question as to 
certain religious r(*fugees, who were driven from Schwyz and 
took n‘fuge at Ziirii'h, brought al)()ut the first Villeniergen War, 
in which the Romanists wi'n* siK'eessful, and procun'd a clause 
in the treaty asserting ver\’ strcjngly the absolute sovereignty, 
ill religious as well as in political matters, of each member of the 
League within its own territories, while in the “ common haili- 
, vieks" the Badi n arrangement (1632) was to prevail. Later, 
the attempt of the abbot of Si Gall to enforce his rights in tlu* 
'roggenhurg swelled into the second Villem(*rgen War (1712), 
which turned <iut xcry ill for the* defeated Romanists. Zurich 
and Bern were henceforth to hold in severalty Paden, Rappers wil, 
and part of the ” common bailiwicks ” of the Aargaii, both towns 
I being givt ii a share in the government of the rest, and Bern 
i in that of 4’luirgau and Rheinthal, from which, as well as from 
i that part of Aargaii, she had been carefully excluded in 1415 
and T.p)0. The only thing that prospen*d was tin* principle of 
I “ religious parity,” which was established completely, as regards 
; both religions, within each parish in the “common bailiwick.” 

I The liiet had few powers ; the Romanists had the majority there ; 

the .sovereign rights of each member of the I^'ague and the limited 
mandate of the envoys efTectually checked all progress. Zurich, 
as the leader of the League, managed matters when the Diet was 
ikjI .sitting, but could not enforce her orders. 'Fhe ('onfederation 
was little more than a collection of separate atoms, and it is reallv 
marv'elloiis that it did not break up through its own weakness. 

In these same two centuries, the chief feature in domestic 
Swiss politics is the growth of an aristocracy : the power of 
voting and the power of ruling are placed in the hands of a 
small class. This is chiefly seen in Bern, Lucerne, Fribourg 
and S(d<*ure, where there were ncjl the primitive democracies 
of the Forest districts rujr the government by gilds as at 
Zurich, Basel and Schaff hausen. It was effected by refusing 
to admit any new burghers, a practice which dates from the 
middle of the i6th centuiy^, and is connected (like the similar 
movement in the .smaller local units of the “ communes ” in 
the rural districts) with the question of poor relief afttr the 
suppression of the monasteries. Outsiders (Hintersasse 
or Nicdcrgelassene) had no political rights, how'cver long they 
might have resided, w'hilc the privileges of burghership were 
strictly hereditary. Further, within the burghers, a small 
•lass succeeded in s(*curing the monopoly of all pul)lic offices, 
wliich was kept up by the practice of co-opting, and was known 
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as the patriciate.” So in Bern, out of 360 burgher families 
69 only towards the close of the i8th century formed the ruling 
oligarchy — and, though to foreigners the government seemed 
admirably managed, yet the last thing that could be said of 
it was that it was democratic. In 1749 Samuel Henzi (dis- 
gusted at being refused the post of town librarian) made a 
fruitless attempt to overthrow this oligarchy, like the lawyer, 
Pierre Fatio at Geneva in 1707. The harsh character of Bernese 
rule (and the same holds good with reference to Uri and the 
Val Leventina) was shown in the great strictness with which 
its subject land Vaud was kept in hand : it was ruled as a 
conciiiered land by a benevolent despot, and we can feel no 
surprise that Major J. D. A. Davel in 1723 tried to free his 
native land, or that it was in Vaud that the principles of the 
French Revolution were most eagerly welcomed. Another 
result of this aristocratic tendency was the way in which the 
cities despised the neighbouring country districts, and managed 
gradually to deprive them of tlieir equal political rights and to 
levy heavy taxes upon them. These and other grievances 
(the fall in the price of food after the close of the Thirty Years* 
War, the lowering of the value of the coin, fe.), combined with 
the presence of many soldiers discharged after the great war, 
led to the great Peasant Revolt (1653) in the territories of 
Bern, Soleiire, Lucerne and Basel, interesting historically as 
being the first popular rising since the old days of the 13th and 
i4lh centuries, and because reminiscences of legends connected 
with those times led to the appearance of the “ three Tells,” 
wh(j greatly stirred up the people. The rising was put down at 
the cost of much bloodshed, but the demands of tlie peasants 
v/ere not granted. Yet during this period of political powerless- 
ness a Swiss literature first arises : Conrad Gesner and Giles 
Tschudi in the i6th century are succeeded by J. J. Scheuchzer, 
A. von Haller, J. C. Lavater, J, J. Bodmer, H. B. de Saussure, 
J. J. Rousseau, J. von Muller; the taste for Swiss travel is 
stimulated by the publication (1793) of the first real Swiss 
guide-book by J. G. Ebel {q.v.), based on the old Deliciae; 
industry throve greatly. The residence of such brilliant foreign 
writers as Gibbon and Voltaire within or close to the territories 
of the Confederation helped on this remarkable intellectual 
revival. Political aspirations were not, however, w^holly 
crushed, and found their (xmtre in the Helvetic Society, 
founded in 1762 by F. U. Balthasar and others. 

The Confederation and France had been closely connected 
for so long that the outbreak of the French Revolution could 
effects of affect the Swiss. The Helvetian Club, 

the French founded at Paris in 1790 by several exiled Vaudois 
Revolution and Fribourgers, was the centre from which the new 
federation’ ideas w^ere spread in the western part of the Confede- 
ration, and risings directed or stirred up. In 1 790 the 
J^ower Valais rose against the oppressive rule of the upper 
districts; in 1791 Porrentruy defied the prince-bishop of Basel, 
despite the imperial troops he summoned, and proclaimed 
(November 1792) the “ Rauracian republic,” which three 
months later (1793) became the French department of the 
Mont Terrible; Geneva was only saved (1792) from France by 
a force sent from Zurich and Bern; while the mas.sacre of the 
Swiss guard at the Tuileries on the loth of August 1792 aroused 
intense indignation. The rulers, however, unable to enter 
into the new ideas, contented themselves with suppressing 
them by force, e.g, Zurich in the case of Stiifa (1795). St Gall 
managed to free itself from its prince-abbot (i795“i797)> but the 
Leagues of Raetia so oppressed their subjects in the Valtellina 
that in 1 797 Bonaparte (after conquering the Milanese from the 
Austrians) joined them to the Cisalpine republic. The Diet 
was distracted by party stnigglcs and the fall of the old Con- 
federation was not far distant. The rumours of the vast 
treasures stored up at Bern, and the desire of securing a bulwark 
against Austrian attack, specially turned the attention of the 
directory towards the Confederation ; and this was utilized 
by the heads of the Reform party in the Confederation — Peter 
Ochs (1752-1821), the burgomaster of Basel, and Frederic 
Cdsar Laharpe /1754-1838; tutor, 1783-1794, to the later 
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tsar Alexander I.), who had left his home in Vaud through 
disgust at Bernese oppression, both now wishing for aid from 
outside in order to free their land from the rule of the oligarchy. 
Hence, when Laharpe, at the head of some twenty exiles from 
Vaud and Fribourg, called (Dec. 9, 1797) on the Directory 
to protect the liberties of Vaud, which, so he said (by a bit of 
purely apocryphal history), France by the treaty of 1565 was 
bound to guarantee, his appeal found a ready answer. In 
February 1798 French troops occupied Miihlhauscn and Bienne 
(Biel), as well as those parts of the lands of the prince-bishop 
of Basel (St Imier and the Miinsterthal) as regards which he 
had been since 1579 the ally of the Catholic members of the 
Confederation. Another army entered Vaud (February 1798), 
when the “ Lemanic republic ” was proclaimed, and the Diet 
broke up in dismay without taking any steps to avert the coming 
storm. Brune and his army occupied Fribourg and Soleurc, 
and, after fierce fighting at Ncuenegg, entered (March 5) 
Bern, de.sertcd by her allies and distracted by quarrels within. 
With Bern, the stronghold of the aristocratic party, fell the 
old Confederation. The revolution triumphed throughout 
the country. Brune (March 16-19) put forth a wonderful 
scheme by which the Confederation with its “ associates ” 
and “ subjects ” was to be split i ito three republics — the Tellgau 
{i,€, the Forest districts), the Rhodanic {i.e. Vaud, the Valais, 
the Bernese Oberland and the Italian bailiwicks), and the 
Helvetic {i.e. the northern and eastern portions); but the direc- 
tor)’’ disapproved of this (March 23), and or the 29th of March 
the “ Helvetic republic, one and indivisible,” was rhe 
proclaimed. This was accepted by ten cantons Helvetic 
only as well as (April 12) the constitution drafted Republic, 
by ( 3 chs. By the new scheme the territories of the Everlasting 
League w'erc split up into twenty-three (later nineteen, Raetia 
only coming in in 1799) administrative districts, called “ can- 
tons,” a name now officially used in Switzerland for the first 
time, though it may be found employed by foreigners in the 
French treaty of 1452, in Commynes and Machiavelli, and in 
the treaties of Westphalia (1648). A central government was 
set up, w'ith its seat at Lucerne, comprising a senate and a great 
council, together forming the legislature, and named by electors 
chosen by the people in the proportion of i to every 100 citizens, 
with an executive of five directors chosen by the legislature, 
and having four ministers as subordinates or “chief secretaries.” 
A supreme court of justice w’as .set up; a status of Swiss citizen- 
ship was recognized; and absolute freedom to settle in any 
canton w^as given, the political “ communes ” being now com- 
posed of all residents, and not merely of the burghers. For the 
first time an attempt w^as made to organize the Confederation 
as a single state, but the change was too sw^eeping to last, for 
it largely ignored the local patriotism which had done so much 
to create the Confederation, though more recently it had made 
it politically powerless. The three Forest districts rose in 
rebellion against the invaders and the new constitutions w'hich 
destroyed their ancient prerogatives; but the valiant resistance 
of the Schwyzers, under Alois Reding, on the heights of 
Morgarten (April and May), and that of the Unterwaldners 
(August and September), w'ere put dowm by French armies. The 
proceedings of the French, however, soon turned into di.sgusl 
and hatred the joyful feelings with w'hich they had been hailed 
as liberators. Geneva was annexed to France (April 1798); 
Gersau, after an independent existence of over 400 years, was 
made a mere district of Schwyz; immense fines w'ere levied and 
the treasury at Bern pillaged ; the land was treated as if it had 
been conquered. The new republic was compelled to make a 
very close offensive and defensive alliance with France, and 
its directors were practically nominated from Paris. In June- 
October 1799 Zurich, the Forest cantons and Raetia became 
the scene of the struggles of the Austrians (welcomed with joy) 
against the French and Russians. The manner, too, in which 
the reforms were carried out alienated many, and, soon after the 
directory gave way to the consulate in Paris (18 Brumaire or 
Nov. 10, 1799), the Helvetic directory (January 1800) was 
replaced by an executive committee. 
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The scheme of the Helvetic republic had gone too far in the 
direction of centralization ; but it was not easy to find the happy 
mean, and violent discussions went on between the “ Unitarx' ’* 
(headed by Ochs and Laharpe) and “ hVderali>t " parties. 
Miiny drafts were put forw'ard and one actually submitted to 
hut rejected by a popular vote (June 1802). In July 1802 the 
French troops were withdrawn from Switzerland by Bonaparte, 
ostensibly to comply with the treaty (d Amiens, really to show 
the Swiss that their Ix'st hopes lay in appealing to him. 'Phe 
Helvetic government was gradually dri^•en back bv armed 
f(^rce, and the Federalists seemed getting the best of it. when 
(^Oct. 4) Bonaparte offered himself as mediator, and summoned 
ten of the chief Swiss statesmen to Paris to discuss 
The Act of inatters with him (the “ rousulta ” December 1802). 

lie had long taken a very special interest in Swiss 
matters, and in 1802 had given to the Htdvetic republic the 
Frickthal (ceded to France in iSoi by Austria^ the last Austrian 
possession within the borders of the Confederation. On the 
other hand, he had made (August 1802) the Valais into an 
indej^ndent republic. In the discussions he pointed out that 
Swiss needs required a federal ('onstitution and a neutral posi- 
tion guanmteed by France. Finally (Feb. 19, 1803) he laid 
before the Consulta the Act of Mediation which he had elaborated 
and which they had perforce to accept a document which 
formed a new departure in Swiss history, and the influence of 
which is visible in the present constitution. 

Throughout, “ !>witzerland " is used for the first time as the 
official name of the Confederation. The thirteen members 
of the old Confederation before 171)8 are sei up again, and to 
them are added six new cantons — two (St Gall and Graubiinden 
or Grisons) having been formerly “ associates,'’ and the four 
others being made up of the subject lands conquered at different 
times - Aargau (1415), Thurgau (1460), Ticino or Tessin (1440, 
1500, 15 1-), and Vaud (1536). In the Diet, six cantons which 
had a population of more than 100,000 (viz. Bern, Zurich. 
Vaud, St Gall, Graubiinden and Aargau) xvere given tw(.) 
votes, the others having but one apiece, and the deputies were 
to vote freely within limits, though not against their instructions. 
Meeting.s of the Diet were to be held alternately at Fribourg, 
Bern, Soleure, Basel, Zurich and Lucerne — the chief magis- 
trate of each of these cantons being named fijr that year the 
“ l.uidamman of Switzerland.” The “ land.sgcmcinden,'’ or 
pi -pillar assemblies, w'crc re.stored in the democratic cantons, 
the cantonal governments in other cases being in the hand^ 
of a ” great council ” (legislative) and the “ small council ” 
(executive) — a property qualification being required both for 
voters and candidates. No canton was to form any political 
alliances abroad or at home. The “ communes ” were given 
larger political rights, the burghers who owned and used the 
common lands Ijccame more and more private associations. 
There was no Swdss burghership, as in 1798, but perfect liberty 
of settlement in any canton. There were to be no privileged 
classes or subject lands. A veiy’ close alliance with France (on 
the basis of that of 1516) was concluded (Sept. 27, 1803). The 
whole constitution and organization were far better suited for 
the Swiss than the more symmetrical system of the Helvetic 
republic; but, as it was guaranteed by Bonaparte, and his in- 
fluence W'as predominant, the whole fabric was closely bound up 
with him, and fell with him. Excellent in itself, the constitution 
set forth in the Act of Mediation failed by reason of its setting. 

For ten years Switzerland enjoyed peace and prospc-rily 
under the new constitution. Pestalozzi and Fcllenberg worked 
out their educational theories; K. Escher of Zurich 
of^isoj* embanked the Linth, and his family w'as thence 
^ ’ called “von der Linth”; the central government 

prepared many schemes for the common welfare. On the other 
hand, the mediator (who l^came emperor in 1804) lavishly 
expended his Swiss troops, the number of which could only be 
kept up by a regular blood tax, while the “ Berlin decrees ” 
raised the price of many articles. Tn 1806 the principality 
of Neuchatel was given to Marshal Berthier; Tessin was occupied 
by French troops from 1810 to 1813, and in 1810 the Valais 


w-*\s made into the department of the Simplon, so as to seeure 
that pas'i. At home, the lilxTty of moving from one canton to 
another (though given by the constitution) w^\s, by the Diet 
in 1805, restricted by reipiiring ten years’ residence, and then 
not granting political rights in the canton or a right ol profiting 
by the communal property. As soon as Napoleon's power 
began to w’ane (1812 1813), the position of Switzerland became 
endangered. Despite the personal wishes of the tsar (a pupil of 
Laharpe's), the Austrians, supported by the rcaetioiiaiy^ party 
in Switzerland, and without any real resistance on the part of 
the Diet, as well as the Russians troops, crossed the frontier 
on the 21st of December 1813, and on the 29th of December 
the Diet w'as induced to declare the abolition of the 1803 con- 
stitution, guaranteed, like Swiss neutrality, by Napolts u. Bern 
headed the party which wished to restore the old state of things, 
but Zurich and the majority stood out for the nineteen cantiuis. 
The powers exercised great pressure to bring about a meeting 
of deputies from all the nineteen cantons at Zurich (April 0, 
1814, “the long Diet ”); party strife w'as very hitter, but on the 
1 2th of September it decided that the Valais, Neni hatel and 
Geneva should be raised from the rank of “ assoiiate.*^ ’ to tliat 
of full members of the ronfederatioii (thus making up the 
familiar twenty-tw’o). As compensation the congress of Vienna 
(March 20, iSi sjgave Bern the towm of Bicnne( biel)aii(l all (save 
a small part w-bich want to Basel) of the territories of the prince- 
bishop of Basel (‘^ the Bernese Jura”); but the Valiellina was 
granted to Austria, and Muhlhausen w'as not freed from France. 

On the 7th of August 1815 the new constitution was sworn 
to by all the cantons save Nidwalden, the consent of w'hii h was 
I only obtained (Aug. 30) by armed force, a delay 
j for which she paid by seeing Kngelberg cind the 
I valh'v above (acquired by Nidwalden in 1798) given 
i to Obw'al(l(‘n. By the new^ constitution the sovereign rights of 
' each canton were fully recognized, and a return made to the 
lines of the old constitution, though there were lo be no subject 
, lands, and polilii'al rights were not to be the exclusive privilege 
^ of any class of ( itizens. Each ( anton had one vote in the Diet, 
I where an absolute majority was to decide all matters save 
foreign alTairs, when a majority of throe- fourths was requirt'd, 
'1 The management of current business, to., shifted every tw’o 
1 years between the govrrnmerits of Zurich, Born and Lucerne 
I (the three “ Vorortc ”). The monasteries were guaranteed in 
! their rights and privileges ; and no canton w'as to make any 
I alliance contrary to the rights of the ( onfederation or of any 
other canton. Provision w'as made for a Federal army. 
Finally, the Congress, on tlie 20th of November 1815, 
placed Sw itzerland and parts of North Savoy (('hablais, Faucigny 
and part of the Genevois) under the guarantee of the Great 
Powers, who engaged to maintain their neutrality, thus freeing 
Switzerland from her 300 years’ subservience lo h'rance, and 
compensating in some degree for the reactionary nature of the 
new^ Swiss constitution when compared with that of 1803. 

5, The cities at once .secured for themselves in the cantonal 
great councils an overw'helming representation over the neigh- 
bouring country districts, and the agreement of 
1805 as to migration from one canton to another w'as 
renewed (1819) by twelve cantons. I"or .some lime ® 
there was little talk of reforms, hut in 1819 the Helvetic Society 
definitely became a political society, and the foundation in 1824 
of the Marksmen’s Association enabled men from all cantons to 
meet together. A few' lantons (notably Tessin) were beginning 
to make reforms, when the influence of the July revolution (1830) 
in Paris and the sweeping changes in Ziirieh led the Diet to declare 
(Dec. 27) that it would not interfere with any reforms of cantonal 
constitutions provided they were in agreement with the pact 
of 1815. Hence for the next few years great activity in this 
direction was displayed, and most of the cantons reformed 
themselves, .save the mo.st conservative (c.g. Uri, Glarus) and 
the advanced who needed no changes {e.g. Geneva, Graubiinden). 
Provision was always made for revising the.se constitutions at 
fixed intervals, for the changes were not felt to be final, and seven 
cantons— Zurich, Bern, Lucerne, Soleure, St Gall, Aargau and 
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Tliur^^iiu- joini'd together to guarantee their new free constitu- 
tions (Siebener Concordat of March 17, 1832). Soon after, the 
(juestion of re\'ising the Federal pact was iDrought forward by a 
large majorit) of cantons in the Diet (July 17), whereon, by the 
league of Sanien (Nov. 14), the three Forest cantons, with 
Neuchatel, the city of Basel, and the Valais, agreed to maintain 
the pact of 1815 and to protest against the separation of Basel 
in two halves (for in the reform struggle Schwyz and Basel had 
been split up, though the split was permanent only in the latter 
case). A drai t constitution providing for a Federal administra- 
tion distinct from the cantons could not secure a majority in 
its favour; a reaction against reform set in, and the Diet was 
forced to san<'tion (1833) the division of Basel into the “ city ” 
and “ countrv ” divisions (each with half a vote in the Diet), 
though fortunately in Schwyz the cjuarrel was healed. Religious 
quarrels further stirred up strife in connexion with Aargau, 
wlii( h was a canton where religious parity prevailed, later in 
others. In Zurich the extreme pretensions of the Radicals 
and freethinkers (illustrated by offering a chair of theology in 
the universit y to D. F. Strauss of 'rtibingen because of his Life of 
Jestis, then recently publish(*d) brought about a great reaction in 
1830, when Zurich was 1 he “ Vorort.” I n Aargau the parties were 
very evenly balanced, and, when in 1840, on occasion of the re- 
vision of the constitution, the Radicals had a popular majority the 
aggrieved clerics .stirred up a revolt (1840), which was put 
down, but which gave their opponents, headed by Augustine 
Keller, an excuse for carrying a vote in the great council to 
suppress the eight monasteries in the canton (Jan. 1841). This 
was flatly o})posed to the pact of i8r5, which the Diet by a .small 
majority decided must be upheld (April 1841), though after 
many discussions it determined (Aug. 31, 1843) accept the 
compromise by which the men’s convent. s only were to 
be supprt'ssed, and declared that the matter was now settled. 
On this the seven Romanist cantons — Uri, Schwyz, Unter- 
walden, Lucerne, Zug, Fribourg and the Valais — formed (Sept. 
13, 1843) a “ Sonderluind ” or separate league, w'hich (February 
1844) issued a manifesto demanding the reopening of 
the question and the restoration of all the monasteries. 
Take the Radicals in former years the Romanists went 
too far and too fast, for in October 1844 cTerical party 
in Lucerne (in the majority since 1841, and favouring the 
reaction in the Valais) oflicially invited in the Jesuits and 
gave them high posts, an act which (Tcated all the more sensa- 
tion because Lucerne was the Vorort.” Twice (December 
1844 March 1845) parties of free lances tried to capture 
the city. In December 1845 Sonderbund turned itself into 
an armed confederation, ready to appeal to war in defence of 
the rights of each canton. The Radicals carried Zurich in 
April 1845 and Bern in h'ebruary 1846, but a majority could 
not be secured in the Diet till Geneva (Oct. 1846) and St Gall (May 
1847) 'vere won by the same parly. On the 20th of July 1847, 
the Diet, by a small majority, declared that the Sonderbund was 
contrary to the Federal pact, which on the i6th of August it was 
resolved to revise, while on the 3rd of September it was decided 
to invite each ( anton to expel the Je.suit.s. Most of the Great 
Powers favoured the Sonderbund, but England took the con- 
trary view, and the attempt of Metternich, supported by Louis 
Philippe, to bring about European intervention, on the plea of 
upholding the treaties of Vienna, was frustrated by the policy 
of masterly inactivity pursued by Lord Palmerston, who delayed 
giving an answer till the forces of the Sonderbund had been 
defeated, a friendly act that is still gratefully remembered in 
the ('ountry. On the 29th of October the deputies of the 
unyielding cantons left the Diet, which ordered on the 4th of 
November that its decree should be enforced by arms. The 
war was short (Nov. 10-29), mainly owing to the ability of the 
general, G. H. Dufour (1787-1875), and the loss of life trifling. 
One after another the rebellious cantons were forced to surrender, 
and, as the Paris revolution of February 1848, entailing the 
retirement of Guizot (followed three weeks later by that of 
Metternich), occupied all the attention of the Great Powers 
(who by the constitution of 1815 should have been consulted 


in the revision of the pact), the Swiss were enabled to settle 
their own affairs quietly. Schwyz and Zug abolished their 
“ landsgemeinden,” and the seven were condemned to pay the 
co.sts of the war (ultimately defrayed by subscription), which 
had been waged rather on religious than on strict particulari.st 
or states-rights grounds. The Diet meanwhile debated the 
draft constitution drawn up by Johann Conrad Kern (1808- 
1888) of Thurgau and Henri Druey (1799-1855) of Vaud, which 
in the summer of 1848 was accepted by fifteen and a half cantons, 
the minority con.sistirig of the three E’orcst cantons, the Valais, 
Zug, Tessin and Appenzell (Inner Rhoden), and it was proclaimed 
on the r 2th of September. 

The new constitution inclined rather to the Act of Mediation 
than to the system which prevailed before 1798. A status of 
“ Swiss citizenship ’’ was set up, closely joined to 
cantonal citiz(‘nship ; a man settling in a canton not 
being his birthplace got cantonal citizenship after 
a residence of at most tw'o years, but was excluded from all local 
rights in the “ commune ” where he might reside. A Federal 
or central government was set up, to which the cantons gave up 
a certain part of their sovereign rights, retaining the rest. The 
Federal Legislature (or assembly) was made up of two houses — * 
the Council of States (Stimderal), compo.sed of two deputies 
from each canton, whether .small or great (44 in all), and the 
National Council (NaiioJtalrai), made up of deputies elected 
for three years, in the proportion of one for every 20,000 souls 
or fraction over to , 000, the electors being all Swiss citizens. 
The Federal council or executive {Bundesrat) consisted of 
seven members elected l)y the Federal Assembly sitting as a 
congress; they wTTe jointly responsible for all busine.ss, though 
for sake of convenience there were various departments, and their 
chairman was called the president of the Confederation. The 
Federal judiciary {Bimdes^erichl) was made up of eleven 
members elected for three years by the Federal Assembly 
sitting in congre.ss; its juri.sdiction was chiefly confined to civil 
ca.ses, in which the Confederation was a party (if a canton, the 
Federal council may refer the case to the Federal tribunal), but 
took in also great political crimes - all constitutional questions, 
however, being reserved for the Federal Assembly. A Federal 
university and a polytechnic school were to be founded. All 
military capitulations vv(Te forbidden in the future. Every 
canton must treat Swiss citizens who belong to one of the 
Christian confessions like their own citizens, for the right of 
free settlement is given to all such, though they acquired no 
rights in the “ commune.” All Christians were guaranteed the 
exercise of their religion, but the Jesuits and similar religious 
orders were not to be received in any canton. German, French 
and Italian were recognized as national languages. 

The constitution as a whole marked a great step forward; 
though very many rights wTre still reserved to the cantons, 
yet there was a fully organized central government. Almost 
the first act of the Federal Assembly was to exercise the power 
given them of determining the home of the Federal authorities, 
and on the 28th of November 1848 Bern was chosen, though 
Zurich still ranks as the first (ujnton in the Confederation. 
Soon after 1848 a beginning was made of organizing the different 
public services, which had now bt'cn brought within the jurisdic- 
tion of the central Federal authority. Thus in 1849 a uniform 
letter post service was established, in 1850 a single coinage 
replaced the intricate cantonal currencies, while all customs 
duties between cantons were abolished, in 1851 the telegraph 
service was organized, while all weights and measures were 
unified (in 1868 the metrical system was allowed, and in 1875 
declared obligatory and universal), in 1854 roads and canals 
were taken in hand, while finally in 1855 the Federal Polytechnic 
School at Zurich was opened, though the Federal university 
authorized by the new constitution has not yet been set up. 
These were some of the non-political l^enefits of the creation of 
a Federal central executive. But in 1852 the Federal A.ssembly 
decided to leave the construction of railways to private enterprise 
and so had to buy them up in 1903 at a vastly enhanced price. 

By this early .settlement of disputes Switzerland was protected 
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from the general revolntionar\’ movement of 1848, iincl in Liter ' federal rights. The “ Referendum wa 
years her politieal lli^tory has been uneventful, though she has ; “facultative’’ form; t.e. all federal laws 

' to popular vote on the demand of 30,000 Swiss cilizensc 
eight cantons. But the “Initiative” (f.c. the right of e 


was introdin ed in its 
must be submitted 

felt the weight of the great European crises in industrial and i to popular vote on the demand of 30,000 Swiss citizens or of 
social matters. eight cantons. But the “Initiative” (f.c. the right of com- 

The position of Neuchatel, as a member of the Confederation • pelling the legislature to consider a certain subject or bill) was 
(a*' regards its government onl\') and as a principality ruled by I not introduced into the Lederal Constitution till 1801 (when it 
the king of Prussia, whoso rights had been e\pre^sly recognized | was given to 50,000 Swiss citizens) and then only as lo a partial 
by the congress of Vienna, was uncertain. She had not sent j (not a total) revision of that constitution. By the constitutions 
troops in 1847, and, though in 1848 there wa^^ a republican j of 1848 and 1S74 Switzerland has ceased to be a mere union of 
revolution there, the prince did nut recognize the changes. | independent states jointed by a treaty, and has become a single 
Finally, a royalist conspiracy in September 1850 to undo the ^ state with a well-organ izt‘d central government, to which have 
work of 184S caused great excileiiicnt and miger in Switzerland. ! been given certain of the rights of the independent ciuitons, 
audit was onlv bv the mediation of Napoleon 111 . and the other but increased centralization would destroy the whoh- character 
powers that the princi' renounced (,1857) all his rights, save his of the Confederation, in which the cantons are not administrative 
title, which his successor (the Llerrnan emperor) has also dropped, j divisions but living political communities. Swi^s history 
Since that time XeiiLhalel has been an onlinary member of | teaches us, all the way through, that Swiss liberty ha . been w'on 
the Confederation. In 1 859-1 Soo the cession id’ Savoy (part of ! by a close union of many small states, and w’e cannot doubt 


it neutralized in 1815)10 France aroused considerable indigna- 
ti<)n, and in 1862 tlie long-standing qiu'stion of frontiers in the 
Vullec des Dappis \s,is finally arranged with France. In 1871 
many French relu.:cLS, especially Bourhaki’s army, were most 
ho'^pitablv received and sheltered. The growth of the Old 
Catholics after the \'atiean Council (1870) caused many disturb- 
ance'; in wc'^tern Switzerland, e>pecially in the Bernese Jura. 
The attack was led by Bishop Eugihie Lite hat (1819-1886) of 
ILi'-el, wliosc see was >uppres>ed by several cantons in 1S73, 
but was set up again in 1884 tliough still not recognized by Bern. 
Tr.e appointment by the p<'pe of the abbe Gii>pard Mcrmillod 
( 1S24-1892) as ” apo>tolic vicar ” of Geneva, whicli was separated 
from the diocese of Fribourg, led to Monseigneur Mermillod's 
bani hment from .Switzerland ( 1873), but in 1883 be was raised 
to 

Federal authorities to return, but Geneva refused to recognize 
him, though he was created a cardinal in 1890. An event of 
great importaiu e to Switzerland was the opening of the St 
Golthard tunnel, which was begun in 1871 and opened in 1882; 
by it the Forest cantons seem likely to regain the importance 
whi<'h was theirs in tlie early days of the Confederation. 

From 1848 onw'ards the ('antons continually revised their 
constituiiunN, always in a democratic sense, though after the 
Soiukibund War St:hwyz and Z.ug abolished their “ lands- 
gemeinden " (1848). The chief point w'as the introduction of 
lh(* rejerefuium, by which laws made by the cantonal legislature 
may (facultative referendum) or must (obligatory referendum) be 
submitti'd to the people for their approval, and this has obtained 
such general acceptance that Fribourg alone does not possess 
the referendum in cither of its two forms. It was therefore 
only natural that attempts should be made to revise the federal 


that it will be best preserved by the same means, and not by 
obliterating all local peculiarities, nowhere so striking and 
nowhere so historically important as in Switzerland. 

M. Numa Droz (who was for seventeen years — 1876 to 1892 — a 
member of the Federal executive, and twice, in i88i and in 
1887, president of the Swiss Confederation) expressed the opinion 
shortly before his death in December 1899 (he was born in 1844) 
that while the dominant note of Swiss politics from 1848 to 
1874 was the establishment of a Federal slate, that of the period 
extending from 1874 to 1899 (and this is true of a Liter period) 
was the direct rule of the people, as distinguished frcmi govern- 
ment by elected representatives. Whether this distinction be 
just or not, it is certain that this advance towards democracy 
in its true .sense is due indirectly to the monopoly of political 


the vacant sec of Ivausannc and Geneva and allowed by the I power in the Federal government enjoyed by the Radical party 
1 ...1 ...1. . .. . u... 1 oiiwards : many were willing logo with it some part 

of the way, but its success in maintaining its dost* monopoly 
has provoked a reaction against it on the part of those who 
desire lo see the Confederation remain a Confederation, and not 
hei'ome a strongly centralized state, contrary to its past history 
and genius. Hence after 1874 w^e find that demot'ratic measures 
are not advocated as we should expect by the Radicals, hut by 
all the other political parties with a view of breaking down this 
Radical monopoly, for it is a strange fact that the people elect 
and retain Radical representatives, though they reject the 
measures laid before them for their approval by the said Radical 
representatives. For these reasons the struggle between Fede- 
ralists and Centralists (the two permanent political parties 
in Switzerland), which up to 1874 resulted in favour of the 
Centralists, has been turning gradually in favour of tlie Fede- 
ralists, and that because of the adoption of such democratic 
constitutiun of 1848 in a democratic and centralizing sense, j institutions as the Referendum and the Initiative, 
for it had been provided that the Federal Asseml)ly, on its own j The general lines on which Swiss politics have run since 1874 


initiative or on the written request of 50,000 Swiss electors, 
Could submit the question of revision to a popular vote. In 
1866 the restriction (jf certain rights (mentioned above) to 
Christians only was sw'ept away; but the attempt at final 
revision in 1872 w'as defeated by a small majority, owing to 
the efforts of the anti-centralizing party. Finally, however, 
another draft was better liked, and on the 19th of April 1874 the 
ReviMcd constitution was accepted by the people — 14J 

CongtUuHoa cantons against 7J (those of 1848 without Tessin, 
of 1874, but ^ith Fribourg and Lucerne) and 340,199 votes 
as against 198,013. This constitution is still in force, and 
is mainly a revised edition of that of 1848, the Federal power 
being still further strengthened. Among the more important 
novelties three points may be mentioned. A system of free 
elementary education was .set up, under the superintendence 
of the Confederation, but managed by the cantons. A man 
settling in another canton was, after a residence of three months 
only, given all cantonal and communal rights, save a share in 
the common property (an arrangement which as far as possible 
kept up the old principle that the commune ” is the true 
unit out of which cantons and the Confederation are built), and 
the membership of the commune carries with it cantonal and 


may be most conveniently summarized under three headings — 
the w'orking of the political machinery, the principal political 
events, and then the chief economical and financial features of 
the period. But it must be always borne in mind that all the 
following remarks relate only to Federal politics, those of the 
several cantons being much more intricate, and of course turning 
more on purely local differences of opinion. 

I. Political Machinery , — The Federal Constitution of 1848 
set up a permanent Federal executive, legislature and tribunal, 
each and all quite distinct from and independent of any cantonal 
government. This system was a modified revival of the state 
of things that had prevailed from 1798 to 1803, and was an 
imitation of the political changes that had taken place in the 
cantonal constitutions after 1830. Both were victories of the 
Centralist or Radical party, and it was therefore but natural 
that this party should be called upon to undertake the Federal 
government under the new constitution, a supremacy that it 
has kept ever since. To the Centralists the Council of States 
(two members from each canton, however large or small) has 
always been a stumbling-block, and they have mockingly nick- 
named it “ the fifth wheel of the coach.” In the other house 
of the Federal legislature, the National Council (one member per 
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20,000^ or fraction of over 10,000 of the entire population), the 
Radicals ha\'c always since its creation in 1848 had a majority. 
jlcMu e, in the Congress formed by both houses sitting together, 
the Radicals liave had it all their own way. This is particularly 
impDi'tJjnt as regards the election of the seven members of the 
Federal executive which is made by such a Congress. Now the 
l^ederal executive {Federal Council) is in no sense a cabinet, 
a comniittet' of the party in the majority in the legislature for 
the time being. In the Swiss Federal constitution the cabinet 
has no place at all. J'^ach member of the Federal executive is 
elected by a separate ballot, and holds office for the fixed term 
of three years, during which he cannot be turned out of office, 
while as yet but a single insUince has occurred of the rejection 
(T a Federal councillor who offered himself for re-election. 
Further, none of the members of the Federal executive can hold 
a seat in either house of the Federal legislature, though they may 
appear and speak (but not vote) in either, while the Federal 
Council as such has not necessarily any common policy, and never 
expresses its views on the general situation (though it does as 
regards particular legislative and administrative measures) in 
anything resembling the “ speech from the Throne in England. 
Thus it seems clear that the Federal executive was intended by 
the Federal Constitution of 1848 (and in this respect that of 
1874 made no change) to be a standing committee of the legis- 
lature as a whole, but not of a single party in the legislature, or 
a “cabinet,” even though it had the majority. Yet this rule 
of a single political party is just what has taken place. Between 
1848 and the end of 1908, 38 Federal councillors were elected 
(24 from German-speaking, 12 from French-speaking and 2 from 
Italian-speaking Switzerland, the canhm of Vaud heading the 
list with 7). Now of these 38 three only were not Radicals, 
viz. M. Paul Ceresole (1870-1875) of Vaud, who w^as a Protestant 
Liberal-Conservative, Ilerren Josef Zenip (1891-1908) and 
Josef Anton Schobinger (elected 1908), both of Lucerne and 
Romanist Conservatives, yet the Conservative minority is a 
large one, while the Romanists form about tw'o-fifths of the 
population of Switzerland. J 3 ut despite this predominanct; of 
a single party in the Federal Council, no true cabinet system 
has come into existence in Switzerland, as members of the council 
do not resign even when their personal policy is condemned 
by a popidar vote, so that the resignation of Herr Welti (a 
memi)er of the Federal Council from 1867 to 1891), in conse- 
quence of the rejection by the people of his railway policy, 
caused the greatest amazement and consternation in Switzerland. 

The chief political parties in the Federal legislature are the 
Right, or Conservatives (whether Romanists or Protestants), 
the Centre (now often called “ Liberals,” but rather answering 
to the Whigs of English political language, the Left (or Radicals) 
and the Extreme Left (or the Socialists of varying shades). 
In the Council of States there is always a Federalist majority, 
since in this house the smaller cantons are on an equality with 
the greater ones, each indifferently having two members. But in 
the National Council ( 167 elected members) there has alwa)’S (since 
1848) been a considerable Radical majority over all other parties. 
The Socialists long worked under the wing of the Radicals, but 
now in every canton (save Geneva) the two parties have quarrelled, 
the Socialist vote having largely increased, especially in the town 
of Zurich. In the country the anti-Radical opposition is made 
up of the Conservatives, who are strongest in the Romanist, and 
especially the Forest, cantons, and of the “ Federalists ” of 
iTench-speaking Switzerland . There is no doubt that the peoj)! 
are really anti-Radical, though occasionally led away by the ex- 
periments made recently in the domain of State socialism ; they 
elect, indeed, a Radical majority, but very frequently reject the 
bills laid before them by their elected representatives. 

2, Politics , — ^The cantons had led the way before 1848, and 
they continued to do so after that date, gradually introducing 
reforms all of which tended to give the direct rule to the people. 
The Confederation was bound to follow this example, though it 
adopted a far more leisurely pace. Hence, in 1872 a new 
Federal Constitution was drafted, but was rejected on a popular 
vote by a small majority, as it was thought to go too far in a 
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centralizing direction, and so encountered the combined oppo- 
sition of the Conservatives and of the Federalists of French- 
speaking Switzerland. The last-named party was won over by 
means of concessions as to military matters and the proposed 
unification of ciuitonal laws, civil and criminal, and especially 
by strong provisions as to religious freedom, since the “ Kultur- 
kampf ” was then raging in French-speaking Switzerland. 
Hence a revised draft was accepted in 1874 by a considerable 
popular majority, and this is the existing Federal Constitution. 
But it bears marks of its origin as a compromise, and no one 
party has ever been very eager to support it as a whole. At 
first all went smoothly, and various very useful laws carrying 
out in detail the new provisions of the constitution were drafted 
and accepted. But divisions of opinion arose when it was 
proposed to reform the military system at a very' great expendi- 
ture, and also as to the question of the limitation of the right 
to i.ssue bank-notes, while (as will be seen under 3 below) just 
at this time grave financial difficulties arose with regard to the 
Swiss railways, and in consequence of Prince Bismarck’s anti- 
frec trade policy, which threatened the prosperity of Switzerland 
as an exporting country. Further, the disturbed political state 
of the canton of Ticino (or Tessin) became more or less acute 
from 1873 onwards. There the Radicals and the Conscr\'^atives 
arc nearly equally balanced. In 1872 the Conserv^atives obtained 
the majority in this canton, and tried to assure it by some 
certainly questionable means. The Radicals repeatedly ap- 
p<'aled to the Federal government to obtain its armed inter- 
vention, but in vain. In 1876 the Conservatives at a rifle match 
at Stabio fired on the Radicals, but in 1880 the accused persons 
were acquitted. The long-desired detachment of T’icino from 
the jurisdiction of the foreign dioceses of Como and Milan w^as 
effected in 1888 by the erection of a see at Lugano, but this 
event caused the Radicals to fear an increase of clerical influence. 
Growing impatient, they finally took matters in their own 
hands, and in September 1890 brought about a bloody revolu- 
tion. The partial conduct of the Radical Federal commissioner 
was much blamed, but after a state trial at Zurich in 1891 the 
revolutionists were acquitted, although they loudly boasted of 
their share in this use of force in political matters. 

From 1885 onwards Switzerland had some troubles wuth 
foreign powers owing to her defence of the right of asylum for 
fugitive German Socialists, despite the threats of Prince Bis- 
marck, who maintained a secret police in Switzerland, one 
member of which, Wohlgemuth, w'as expelled in 1889, to the 
prince's huge but useless indignation. From about 1890, as 
the above troubles within and without gradually subsided, the 
agitation in the country against the centralizing pt)licy of the 
Radicals became more and more strongly marked. By the united 
exertions of all the opposition parties, and against the steady 
resistance of the Radicals, an amendment was introduced in 
1891 into the Federal Constitution, by which 50,000 Swiss citizens 
can by the “ Initiative ” compel the P'ederal legislature and execu- 
tive to take into consideration some point in the Federal Constitu- 
tion which, in the opinion of the petitioners, requires reform, 
and to prepare a bill dealing with it which must be submitted 
to a popular vote. Great hopes and fears were entertained at 
the time as to the working of this new institution, but both have 
been falsified, for the Initiative has as yet only succeeded in 
inserting (in 1893) in the Federal Constitution a provision by 
which the Jewish method of killing animals is forbidden, and 
another (in 1908) prohibiting the manufacture or sale of absinthe 
in the country. On tlve other hand, it has failed (in 1894) to 
secure the adoption of a Socialist scheme by which the state w'as 
bound to provide work for every able-bodied man in the country, 
and (also in 1894) to carry a j:)roposal to give to the cantons a 
bonus of two francs per head of the population out of the rapidly 
growing returns of the customs duties, similarly in 1900 an 
attempt to introduce the election of the Federal executive by a 
popular vote and proportional repre.scntation in the Nationalrai 
failed, as in 1903 did a proposal to make the elections to the 
Nationalrat depend on the Swiss population only, instead of the 
total population of the country. 
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The great rise in the productiveness of the customs duties minorities in the country' than is now possible under the r^ginic 
(see 3 belinv) has tempted the Swiss people of late years to of pure majorities : naliirally these minorities would then receive 
embark on a course of state socialism, which may be also a proper share ol political power in the senate houst*, instead 
described as a scrit‘s of measures tending to give more and more of merely exerting great political inlluence in the country, while 
power to the central Federal government at the exju'use of the if they were thus strengthened in the legislature they would 
cantons. So in 1890 the principle of compulsory universal insur- soon be able to claim the right of naming several members of 
ance against sickness and accidents was accepted by a popular the hederal executive, thus making both legislature and executive 
vote, in 1S91 likewise that of a state or Federal bank, and in 1808 a mirror of the actual political situation ol the country, instead 
that of the unification of the cantonal laws, civil and criminal, of the preserve of one political party, 'fhe other refoiin is the 
into a set of Federal codes. In each (xise the f ederal government election of the members of the Federal exec utive b) popular 
md legislature were i’harged with the preparation of laws carrv'ing vote, the whole body of voters voting, not by canton , but as 
jut in detail these general principles. Butin 1897 their propo.sals a single electoral constituency. This would put an cud to the 
IS to a Federal bank were rejected by the pt‘ople. though another “lobbying" that goes on previously to the election of a 
ilraft was accepted in igo^, so that the bank (with a monopoly member of the exe('uti\e l)y the two houses of tin Federal 
;)f note issue, a provision accepted bv a popular vote in iSgi) parliament sitting jointly in Congress; but, on the other hand, 
was actLiallv opentx! in igo;. At the lieginning of 1900 the it might stereotype the present system of electing m( inbers of 

suspi<!i(.)n felt as to the insurance proposals elaborated by the the exeeuti\e U\ the majority system, and so reduce large 

Federal authorities was .so keen that a popular demand for a minorities to political impotence. The “double initiative” 
popular vote was signed by 117,000 Swiss citizens, the legal scheme was latinched in the beginning of 1890, and by the 
rnininuiru being iinlv 30.000 : they were rejected (May 20, igoo) beginning of the following July secured mon* than the r(‘(|uisit(' 
[>n a popular vote by a nearly two to one majority. The preiwa- number of signatures (50,000), the first-named item ha\ ing been 
tion of the Federal civil and criminal codes has progressed supported by nearly ^5,000 citizens, and the second item by 
[juietly, drafts being framed by experts and then submitted for 5t».ooo. Hence the Federal parliament was bound to take these 
;riticism to special commissions and public opinion, but finally two reforms into formal I'onsideration, but in Jum j goo it 
the civil code was adopted by the federal .Assembly in iVcemlier rejected both, and this dec ision was confirmed by a popular 
1907. By a popular votr in 1SS7 the Federal authorities were vote taken in the following November. 

.riven a monopolv of alcohol, but a proposal to deal similarly 3. Etonomics and iw;an/cc. — Soon after the adcjplion of the 

with tc)bac»'o has been very ill rei'eived (though such a monopoly Federal Constitution of 1S74 the economical and finam ial state 
W(.)uld undoubtedly produce a l.irgc amount), and would pretty of the Confederation beiame very unsatisfactory. Tlic great 
rertainly lie refused l)y tlie people if a popular vote were ever fmam ial ('risis in Vienna in 1873 was a severe l)low to Swiss 

taken up«:)n it. In 1805 the people declined to .sanction a state commen'e, which had taken a very great start after the Frani o- 

nonopoly of matches, even though the unhealthy nature of the German War of 1870-71. In the later 'seventies, too, the 

work w;is strongly urged, and have also resolutely refused on financial position of some of the great Swiss railway lines was 

>everal occasi,,ri> to accept any projects f«»r the centralizing of very uufavoiirahh* : the bankruptcy of the National lint* ruined for 
:he various branches of militaiy’ administration, N:c., though in tlie time (till a Federal loan at a very low rate of inti-rest was 
1897 the fore>t> high up on the mountains were placed under forced upon them) the four Swiss towns which were its guarantors ; 
Federal supcTvision, while in 1902 large Federal grants in aid were tlie Xorth-lCastern line had to beg for a “ moratorium " (a h'^(d 
nade to the cantons towards the ex])en^es of primary’ education, delay ot the period at which it had to pay its delfts) from the 
tnd in igoS the supervision of the employment of the power Federal government ; the Benv Lucerne line was aclually put up 
lerived from rivers and streams was given to the Confederation, to am lion, and was bought by th(* (xmton of Bern. Further, the 
Among other reforms which have n'cenlly been much discussed expeiiM-s of constructing the St Gotlhard railway vastly exceeded 
n Switzerland are the introduction of the obligatory referendum all estimates, and in 1876 over 100,000,000 francs more were 
which hitherto has applied only to anu'ndnumts to th(* Federal rer[uired. Henc'e the subventions already granted had to be 
.^)nstitlltion) and the extension of the initiative (now limited to increased. Germany (which gave originally 20.000,000 francs) 
piecemeal revision of the Federal Constitution) to a// Federal and Italy (origirnd contribution .15,000,000 irancs) ea( h promised 
aws, (See. The first-named scheme is an attempt to restrain 10,000,000 franis more; the St Gotthard (ompany itsell gave 
rnportant centralizing measure.s from being presented as laws 12,000,000, and the two Swiss railway lines interested (Central 
and as such exempt from the compulsory referendum), and not and North- hkis tern) added 1,500,000 to the 20,000,000 they had 
is amendments to the Federal Constitution. already agreed to give jointly with the cantons interested in 

Besides the insurance project mentioned above, two great tlie completion of this great undertaking. But these latter 
political questions have engaged the attention of the Swiss. refused to add anything to their previous contrilaitions, so that 

a. State Purchase of the Railways , — In 1891 the purchase of finally the Federal government proposed that it should itself 

the Central railway was rejected by a popular vote, but it 1898, pay the 6,500,000 francs most urgently re(piircd. 'I'liis proposal 
by the aid of various baits thrown out, the people were induced aroused great anger in east and west Switzerland, but the matter 
to accept the principle of the purchase by the Confederation was ultimately settled by the Confederation paying 4.500,000 
[)f the five great Swiss railway line.s — three in 190T, viz. the francs and the interested cantons 2,0c; 0,000, the latter gift bring 
Central, the North-Eastern, and the United Swiss lines; one (the made dependent on a grant of 4,500,000 francs by tlu*. Federal 
Jura-Simplon) in 1903, and one (the St Gotthard line) in 1909, government for new tunnels through the Alps in east and west 
this delay Vieing due to international conventions that still Switzerland, and of 2,000,000 more for the Monte Cenere tunnel 
:iave some years to run. Further, very important economical between Bellinzona and J.ugano. This solution of a most 
:onsequences, ^.g. as to strikes, may be expected to result from thorny question was approved by a popular vote in 1879, 
the transformation of all railway officials of whatever grade into and the St Gotlhard line w'as successfully completed in 1882. 
itate servants, who may naturally be expected to vote (as in other Gradually, too, the other Swiss railway lines, attained a state 
-.ases) for their employers, and so greatly increase the strength of financial equilibrium, owing lo the more ( ureful management 
A the Centralist political party. of new directors and managers. The rompl<‘tion of the Simplon 

b. 'Phe Double Initiative P — This phrase denotes two purely tunnel (190^), the commencement (1906) of that beneath the 
political reforms that have been coupled together, though in Ldtschen Pass {q.v.), and the rival claims of projected tunnels 
reality they are by no means inseparable. One is the introduction under the Spliigen Pass (</.w.), besides the struggle for or against 
A proportional representation (within the several cantons) into a tunnel under the F'aucillc (supported by Geneva almost alone), 
the elections for the National Council of the Federal parliament, .show that railway politics play a very prominent part in Swiss 
the object iDeing thus to .secure for several large minorities national life. They are, too, (omplicated by many local 
1 number of M.P.’s more in accordance with the size of those rivalries, which in this country are of greater importance than 
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elsewhere be('.uiise of the considerable share of power still legally 
l)clonging to the cantons. Another kindred question (owing 
to the rapid development of electric traction in Switzerland) 
is the equitable proposal (accepted in 1908) that the utilization 
of the immense force supplied by the many rivers and torrents 
in Switzerland should become a Federal monopoly, so as to 
secure to the Conicdcration the control over such important 
sourc es of revt‘iuie as otherwise might easily be unscrupulously 
exploited by ]>rivate companies and firms. 

Switzerland, l)y reason of natural conditions, is properly 
a free trade < ountry, for it exports far more than it imports, 
in order to supply the demand for objects that it cannot itself 
produce. 13 ut Prince Bismarck’s protectionist policy in 1879 
was imitated by France, Austria and Italy, so that Switzerland 
was gradually shut in by a high wall of tariffs. Hence in 1891 
the Swiss people approved, in sheer self-defence, a great increase 
of the customs duties, and in 1903 sanctioned afurther very con- 
siderable ad\ ance in these duties, so that it is now a thoroughly 
Protectionist country, despite its obvious natural disadvantages. 
The huge im rease in revenue naturally led to increased expendi- 
ture*, which took the form of lavish subventions to all sorts of 
cantonal objects, magnificent P'cderal buildings, most useful 
improvements in the post and telegraph services, and extensive 
and lamentable construction of military fortifications in Uri 
and the Valais iigainst some unknown foe. In 1894 it was pro- 
pos<*d to distribute part of this new wealtli in giving a bonus to 
the cantons at the rate of 2 francs pot head of the population, but 
this extravagant proposal (nicknamed the “ Beutezug ’’) was 
rejec ted, owing to the cool common sense of the Swiss people, by 
a majority of over two to one. 'I'hese prosperous circumstances, 
however, contributed mainly to the adoption or suggestion 
of various measures of state socialism, c.g. compulsory sick 
insurance, Federal subvention to primary schools, purchase 
of the five great Swiss railway lines, giving a right to every able- 
bodied man to have work at the expense of the state, subventions 
to many objects, &e. (W. A. B. C.) 

Literature 

'fliere is no such thing as a Swiss national vernacular literature 
properly speaking, this being explained by the diversity 
IxTvveen the states of whieh it is composed, whic'h has not 
favoured any common intellectual life. But there are four 
branches which make up a literature of Switzerland, distin- 
guished according to the language in which the works in 
each are composed. As the Confederation, from its founda- 
tion in 1291 till 1798, was exclusively composed (with a 
partial exception in the case of Fribourg) of German-speaking 
districts, the real Swiss vernacular literature (if any one 
bramh is to be dignified by that name) is in German, 
though in the i8th century French became the fashionable 
language in Bern and elsewiiere, while the influence of the French- 
speaking ‘‘ allies ” and subject lands was more marked than 
Ixdore. llencc the German l)ranch is by far the more important 
and more national, while the French branch is not really Swiss 
till after 1815, when these regions took full rank as cantons. 
'Fluis Geneva and Lausanne in the 18th century, with their 
respective brilliant societies, were only “ Swiss ” in so far as 
Geneva was an “ ally” and Vaud a “ subject land.’^ The Italian 
and Romonsch-Ladin branches are of not sufficient importance 
to deserve more than a passing notice. 

a. (krman Branch. -It is noticeable that while the original 
L(‘aguo of 1291 (like the earlier charters of liberti(;s to the first 
members of the Coiifcdcraliun) is drawn up in Latin, all later alliances 
among the cantons, as widl as documents concerning the whole 
Confederation (the Parsons* Ordinance of 1370, the Scmpach 
Ordinance of 1393, and the Compact of Stans, 1481) and alf the 
Riicesses of the Di(Ts arc compiled in German. 'Phoiigh such , 
political documents are not “ literature, ’* yet they show that these , 
early pre- Reformation alliances rested on the popular consent, and 1 
so were expressed in vernacular German rather than in clerkly 
Latin. Hut this vigorous popular life found other channels in 
which to develop its energy. First in order of date are the Minne- 
singers, the number of whom in the districts that ultimately formed 
part of the m<?(lieval Swiss Confederation are sai<i to have excc'cclcd 
thirty. Zurich then (as now) was the cliicf literary centre of the 


Confe<hTation. The two Mancsses (father and son) collected many 
of their songs in a MS. that has happily come down hi us and is 
prcscrvetl in Paris. The most prominent personage of this circle 
of the muses was Master John Iladlaub, who flourished in the second 
half of the 13th and the first tpiarter of the 14th centuries. Next 
wt? have a long scries of war songs, celebrating the marvellous victories 
of the early Swiss. One of the earliest and most famous of these was 
composed by Hans Halbsutcr of Lucerne to commemorate the 
glorious fight of Seinpach (1380), not far from his native town. 
I here arc other similar songs for the victory of Nafcls (1388) and those 
of Grandson and Morat (l)oth 147b) in the Burgundian War, while 
in the 14111 century the Dominican friar Ulrich Boner of Bern 
versified many old fables. Still more important are the historical 
chronicles relating to different parts of Switzerland, 'fhus in the 
i4lh century we have Christian Ku chimeister’s continuation of 
tluj annals of the famous monastery of St Gall, in the early 1 5th 
century the rhymed chronicle of the war between the Appenzellers 
and the abbot of St Ciall, and rather later in the same ci*ntury the 
chronicles of Conrad Justinger of Bern and Hans Friind (d. 1469) 
of Lucerne, besidcjs the fantastical chronicle of Striittligen ami a 
scarcely loss fanciful poem on the supposed Scandinavian descent 
of the mtni of Schwyz and of Ober Ilasfc, lioth by Eulogius Kiburger 
(fl. 1506) of Bern. In the 15th century, too, we have the White 
Book of Sarneii and the first Tell song (see I'rll), which gave rise 
to the well-known legend, as well as the rather later play named the 
UrncrspUl dealing with the same subject. The Burgundian War 
witnessed a great outburst of historical ardour in the shape of 
cl ironiclcs written by JEebold Schilling (d. 1480) of Bern, by Melchior 
Ru.ss (il. 1499), Diebold Schilling (d. betwc'eii 1516 and 1523) and 
J^dermaiin J^Tterlin (d. 1509), all three of laicerne as we ll as by Gcrold 
Edlibach (d. 1530) of Zurich, and by Johnanes Leiiz (d. 1541) of 
Brugg. In the vernacular, too, arc the earliest descriptions of 
the C'onfcderatioii, those by Albert von Boiisletten of Einsiethdn 
(1479) and by Conrad Tiirst of Zurich (149O), to whom also we owe 
the first map of the country (1495-1 497). 

The Swiss Humanists wrote naturally in Latin, as did also, what 
was more surprising, the Swiss Reformers, at any rate lor the most 
part, though the Zurich Bible of 1531 forms a striking exception. 
Jlut Nicholas Manuel (1484-1530), a many-sided Bernese, conqiosed 
satirical poems in German against the pojie, while Valerius Anshclin 
(d. 1540), also of Bern, wrote one of the best Swiss chronicles extant. 
Giles Tscliudi {q.v.) of Cilarus, despite great literary activity, pub- 
lished but a single Cierman work in his lifetime — the IJralt warhafjtig 
Alpisch Rhaetia sumpt dem I'nict der underen Alpgebirgen (1538) — 
besides his map of Switzeiland (same date). Sebastian Miinstcr 
(q>v.), who W’as a Swiss by adoption, published (1544) liis Cosmo- 
f^raphia in German, the work b(*ing translated into Latin in 1550. 
But the many-sided Conrad Gesner (q.v.), a Ixtrn Swiss, wrot(^ all his 
works in Latin, German translations appearing only at a later date. 
Thus the first important original product in German was Hie very 
reniarkable and elaborate history and de.scription of Switzerland, 
issued in 1548 at Zurich by Johannes Stunipf (q.v.) of that towai. 
But Josias Siinlcr {q.v.), who was in a way his cciitinuafor, wrote all 
his works, theological and gi*ographical, in Latin. Matthew Mcrian 
{q.v.) engraved many plates, wliich were issued in a series of volumes 
(1642-1088) under the general title of Tupographia, the earliest 
volume describing S^vitzer]an(l. while all had a text in German by an 
Austrian, Martin Zciller. Very characteristic of the age are the 
autobiography of the Valais scholar Thomas Blatter (1499-1582) 
and the diary of his still more distinguished son Felix (I53()-I0i4), 
both written in German, though not published till long after. But 
gradually Swfiss historical writers gave up the use of Latin for thinr 
native tongue, so Michael Stettler (1580 1642) of Bern, BTanz 
Haltner (i()09-i(>7i) of Solciire, and quite a number of Grisons 
authors (though the earliest in date, Ulrich Cami)ell of Svis, c. 1509- 
c. 1582, still clung to Latin), such as Piartholomew Anhorn (i50(>- 
1640) and his son of the same name (1610-1670) and Johannes 
(iuler (1562-1 037). Yet Fortunatiis Sprccher (1585-1647) preferred 
to write his Pallas ractica in Latin, as did Fortunatus Juvalta 
(1307-1 054) in the case of his autobiography. But we have some 
compensation in the delightful autobiography of Hans Ardiiser of 
Davos (1557 -post 1614) and the amusing dialogue between the 
Nicsen and the Stockhorn by Hans Rudolf Rcbmann (1566 -1605), 
both composed in naive German. J. B. Plan tin (1625 1097) "rote 
his description of Switzerland in I.^itin, Helvetia nova et antiqua 
(1656), but J. J. \Vagner*s (1641-1695) guide to Switzerland is in 
German, despite its titles Index memorabilium Helvetiae 
and Mercurius helveticus (1688), though he issued his scientific 
description of his native lainl in I^itin, Historia naturalis Helvetiae 
Luriosa (1680). 

In the iSth century the intellectual moN'cment in Switzerland 
greatly dtjvelopcd, though it was naturally strongly influenced by 
local characteristics. Basel, Bern and especially Zurich were the 
chief literary centres. Basel w'as particularly distinguished for its 
mathematicians, such as Leonhard Euler (1707-1783. q.v.) and three 
members of the Bernoulli family {q.v.), refugees from Antwerp, the 
brothers Jakob (i <>54 1705) and Johannes (1667-1748), and the 
latter’s son Daniel (1700-1782). But it.s chief literaiy glory was 
Isaac Isclin (1728-1783). one of the founders of the Helvetic Society 
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(i7(k)) an<S of the Economical Society (1777). and author of a treatise 
on the philosophy of history entitled Geschichtt' der Mcnschhett 
(176.1), and of another on ideal politics. Philosof^hische uud patriot- 
ische Truxone dues Menschenfreundes (1755). while many of his 
economical tracts appeared (1770-1782) under the i^oneral title of 
Ephemenden dt f Menschheit. At IVrn Albrecht von Haller (i/.e.), 
thou,j;h especi.illy (listinguishe<l as a scientific writer, yet l>v his poem 
Die Alpen (1732) and his travels in his native country did much to 
excite and stimulate the love of mountain scenery. Another 
Heniese. Charles Victor de Ikinstetten is a type of the ^alhcized 

Liberal Bernese patrician, while Beat Ludwitj von Muralt (io(>5- 
1740) analysed the racial characteristics of other nations for the 
instruction of his fellow-countrymen, his Letites sur les an^Uits et 
les fran^ais (1723) beini^ his principal work. Samuel Wyttenbach 
11748-1830) devoted himself to inakin:; known the beauties of his 
country to its natives. travellini.r much and writin.i* much al>out hi- 
travels. Gottlieb Si.i;inund Gruner [q v ) wrote the Ftsgebir^e des 
Sckiceicerlandes (1700). a work de^cribint,’ the ice-clad mountains of 
Switzerlaml, though it is rather a ustUnl compilation than an ori‘2inal 
contribution to knowledge, but a decided advance on his fellow 
Bernese Johann Geor.i^ Altrnaun's (1007-1758) I ersuch enter histor- 
ischen to:d phvsischen Beschreibityi^ der helveiischen Eis^ehni;e 
(1751). In another department of knowledge a son of Albrecht 
von Haller. Gnitlieh Emmanuel von Haller (.1735 1 780). com]uled 
a most useful bibliO'.^raphy of writinijs relatinj^ to Swiss history, the 
Bibhothek der Schii'ci:en:eschichte (o vols., 1784-1787), that is still 
indispensable to tlie hi>torical student. 

But in the 1 8th century Zurich was undoubtedly the intellectual 
and literary capital ot German-speakim: Switzerland, and ij.iined the 
title of ’• .\thens on the Limmat. ' One of its earliest and most 
famous celebrities was J. J, Scheuchzer (17. t'.). who travelled much 
in Switzerland, and wrote much ihi> travels are described in Latin) 
as to its natural curiosities, beim: himself an E.R.S., and cIom-Iv 
associated with Newton and the other F.nglish scientific men of the 
dav. But in the purely literary domain the names of ]. J. Ikidmer | 
{q.v.) and of his friend joharm Jakob Breitin,i;er (1701-1770). are the | 
most prominent. By their united exertions the antiquated tradi- 
tiems of German literatun* were broktui down to a larije extent, while I 
i;n‘at pr.iise was bestowed on En.^U'^h poets. Shakespeare. Milton 
and others. Their views were violently opposed by (iottsclu'd.. 
the leader of the Saxon school, and the contrtiversy that arose forms 
part of the history of German literature. In 1721 -1723 they published 
jointly the Discourse der Maler, a periodical which s])read their 
views, while more elaborate and systematic expt»sitions of their 
critical doctrine as to poetry arc Bodmer’s Kriitschr Abhandliinfi vnn 
dem Wunderbareti in der Poesie (1740). and Ikeitin^'er’s Criiisthe 
Dichthunst (also in 1740). Their untirin;:^ efforts helped to prepare 
the way for the later outburst of German literature boi^un l>y Klop- 
stock, Wiehind and Lessing. Another famous Zurich writer wa.s 
Solomon Gesner (q.v.), the pastoral poet, and yet another was 
J. K. Lavater (q.v.), now best remembered as a .supporter of the 
view that the face pre.-^ents a perfect indication of character and 
that physiognomy may therefore be treated as a science. Other 
well-known Zurich names are those of J. H. Pcstalozzi (17.^6-1827, 
q.v,), the educationalist, of Johann Caspar Hirzel (1725 180^)^ 
another of the fouiiflers of the Helvetic Society, and author of Die 
Wirthschaft fines phtlosophtschen Patters (1761), and of Johann 
Geortf Sulzer (1720-1770). whose chief work is one on the laws of 
art or aesthetics, entitled Allge.meine Theorie der schonen Kiinste 

(1771-1774)- 

Outside the three towms named alxive there were several writers 
of Gernuin-speakinK Switzerland who must be imuitioned. One 
of the best known even now is Johann Geori]: Zimmermann (1728- 
179.5. qv ). whose Betrachtungen iiber die Einsamkext (1756-1 7S4- 
1785) profoundly impressed his contemporaries. I le, like the fabulist 
A. E. Frohlich [q^v.), was Ixirn at liruAT'- Johannes von MiillcT 
(^.v.) of Schaffhansen, was the first who attempted to write (17H0) 
a detailed history' of Switzerland, which, though inspired rather by 
his love of freedom than by' any deep research, was very character- 
istic of his limes. J. G. Kbcl (q.v.) was a Swiss by adoption only, 
but deserves mention as the author of the first detailed Ku*de- 
book to the country' (1793), which held its f^roiind till the day's of 
“ Murray ” and " Baedeker." A later wTitcr, Heinrich Zschokkc 
(1771-1848), also a Swiss by adoption only, produced (1822) a 
history of SwitzerUind written for the people, which Imd a great 
vogue. 

In the later literary history' of German-speaking Switzerland three 
names stand out atn^v'c all other.s- -Albrecht Bitzius (q.v.), known as 
Jeremias Gotthclf from the first of his numerous tales of peas^int life 
in the Emmenthal, Gottfried Keller (q.v.), perhaps the most genuinely 
Swiss poet and novelist of the century', and Conrad Ferdinand 
Meyer (q.v.), also a poet and novelist, but of more cosmopolitiin 
leanings and tastes. Jakob Burckhardt (q.v.) was a famous 
writer on Italian art, while Jakob Frey (1824-1875) continued 
the work of Bitzius by his tales of Swiss peasant life. Ulrich 
Hegner (1759' 1840) of Winterthur wrote novels full of local 
colour, as is also the case with David Hess (1770-1843) 
in his description of a cure at Baden in Aargau and various 
tales. Johann Martin Usteri (1763-1828) of Zurich was one 


of the earliest to write poems in his native dialect. loiter wo 
have a iiiimbcr of Zurich poets or versifiers, some <jf who o 
writin.us have become very well known. Such were Heinrich Lent- 
hold (i827-iS7t)). .\ugust Corrodi (1826-1885) and iA'onhaid Widmor 
(i8oS-i8()8), the author of Tritist tm Morgexirot daher (18 1 2), which, 
set to music by the t'istercian monk Alberic Zwyssig (1808 1854), is 
now known as tiu* " Swi.ss F.salm," of Es leht in jrder Seh,i<ei.^erbrttst 
(i8|2). and IFe Be>ge sicJi erhtben (18.^4). To the Beiiie.se poet, 
Johann Rudolf \Vys.s (1781 1830). who.se lather, J. D. Wvss (1743- 
1S18). was the author of the Swiss Eumily Robinson, \m* owe the 
Swi.ss national anthem, Rufst du mein Vaterlund ? and the song, 
lletc, mvn Her::, waruui so // to i.g - while Johann Geeig Krauer 
(1792 1845). of Lncenie. wrote the Riitlilii'd, Von feme .'d herzlich 
gegnisset, and Gottfried Keller himself w'us res])onsiblc I nr O mein 
liennatland. Gottlieb Jakob Kiihn (1775-1845) wrote m.iiiy' jioems 
in the Bernese dialect as to the Alps and their inhabibnits. Lc‘ss 
national in .sentiment and more metaphvsical are the lyrics of 
" Oranmor," the pen-name of the Bernese I'erdinaiitl Schmid 
(1S23-1SS8). 

Among the chief contemporary' Swiss writiTs in the tlcparlnumt 
of belles- h'ttres, novelists. ])Oets, Ac., may' be mentioned ICrnst 
Zahn, Meinrad Lieiuat, Arnold Ott, Carl Spitteler, Fiitz Marti, 
Walther Siegfried, Adolf Frey, Hermann lle.sse, j. C. Herr, J. V. 
Widm.ann, and Gottfried Strasser. 

Isabella KaisiT, by her poems and stories, upholds the honour of 
the lair sex, while the fame won by Johanna Spyri (d. i8qi) for 
her chiUlren’s stories is still fresh. Of historical writers in different 
departments of their subject in the course of the loth ciuitury some 
of the principal were (in alphabetical order) : Ildefons von Arx 
(^755 * historian of St Gall, of which he liad been a monk, 
E. Blosch (1838-1000), ttie historian of the Protestant cliurches in 
C.erman-s])eaking Switzerland. J. J. Bluiner (1819 1875) and J. C. 
Bluntschli (1808-1881), who both devoted their energies to .Swiss 
constitutional matters, J. J. Hottinger (1783-1860), the continiiator 
of J. von Muller’s Swiss history, J. E. Kopp (i793-iS(>6), who 
rewrote early Swiss history on tht* basis of authentic documents, 
R. Maag (180(^-1899) , who began the ]aiblication of the invaliiablo 
Hab-burg 'l erric r of the early 14II1 century', but had to leave the 
completion of the work to other comjietc nt hands, P. C. \ on Planta 
(1815 1902) and J. A. Pupikofer (1707-1882), the hisforians n?- 
spectively of the Grisons and of the 'riuirgaii, A. P. von Segcssi-r 
(1817-1888), the historian and sUiU‘sinan of Lucitiic; A. F. Stettler 
(i7<>(»-i849), a. von Tillier (1792-1854), E. von W'attenwyl (1815- 
1890) and J. L. WurstembiTger (1783 i8()2), who all four wrote on 
Bernese history; G. von Wyss (i8i()-i893), to whom w'i‘ owe, among 
many exctdlc nt works, an admirable account of all Swiss historians 
aiul their works, his step-brother E. von Wyss (1818-1007), a great 
authority on the legal and constitutional liistory' of Switzerland, and 
J. C. Zellweger (t 7(>8-i855), the historian of Appenzell. Among 
contem])orary historical writers of German sqx'aking Switzerland we 
may mention (in alphabetical order), A. Buchi, J. L. Braiulstetter, 
W. Burckhardt, K. Pandliker, J. Dierauer, R. Durrer, H. Jischer, 
A. Heiisler, R. Hoppeler, T. von Liebenaii, W. Merz, G. Meyer 
von Knonau, W. F. von Miilinen, W. Oechsli, J. R. Rahn, L. R. 
von Salis, V. Schweizer, J. Schollenberger, J. Stricklcr, R. Thoinmen, 
and 11. Wartmann. 

h. French Branch. — The knight Othon of Grandson is the earliest 
figure in the literature of the Suisse romande. He? was killed in 
a judicial duel in 1397, the last scion of his ancient house, and left 
some.* amatory poems behind him, while one is extant only in a 
translation by Chaucer, who makes llatteTing mention of him. In 
the 15th and i(>th cemturie's many' miracle plays in the load Romance 
elialect wt'rc known. The Chronique des chanotnes de Nruchdtel 
was formerly supposed to date from the 15th century, but is now 
consielcreel by many to be a forgery. More inelivielual and charac- 
teristic are the reuuance abe)ut Charlemagne, entitled Pierahras le 
Gdant (1478), by Jean P>agny'on, and the peiem named Congid pris 
du siecle sdculier (1480), by Jacques de Bugnin. But the first 
really prominent personage in this department of literature is 
Franyois I5onivard (q.v.\ d. 1570) who wrote the Chroniques de 
Genrve that extend down to 1530 and were continued to 15(12 by 
Michel Roset (d. 1613). The first Protestant French translation 
of the Bible w’as issued at Neuchatel in 1535. its principal authors 
being Pierre Robert (nicknamed Olivetanj and Jderre do Vingle. 
As a sort of pendant to tin; Protestant Ikmivard, wc have the nun 
Jciimie de Jiissie, who in her Levain du Calvinisme (c. 1545) recounts 
the establishment of Calvinism at Geneva, while the noble Pierre 
de Pierrefleur in his Mdmoires does the .same in a lighter and less 
lachrymose style for Orbe, his native district. Naturally' the 
Reformers of the Suis.se Romande? used I'rcnch much in their 
tlH?ological and polemical works. Of more general interest arc the 
writings of two Frenchmen who were driven by religious perse- 
cutions to end their lives at Geneva — the memoirs and jioems 
of Theodore Agrippa d’Aubign6 (1552-1630), and the historical 
writings and poems of Simon Goulart {1543-1628). The great 
deliverance of Geneva from the duke of Savoy, known as the 
Escalade (1602), wa.s descrilx?d in prose by' David TMaget (1580- 
1644) in his Histoire de V escalade and celebrated in verse by Samuel 
Chappuzeau (1625-1701) in his Gendve ddlivrde, though the narratives 
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of Goulart and that (published officially by the government) attri- par les vallies du Jura appeared in 1802, while descriptions of his 
buted to Jean Sarasiii (1574-1^32), the author of the Cttadin de travels, as well as of the manners of the natives, local nistory, and 
Cicntve (i()o0), arc more laconic and more striking. T, H. Plantin in short everything that could stimulate national sentiment, were 
(1625-1697), of Vaud, wrote his topography of Switzerland, Helvetia issued in a scries of periodicals from 1783 to 1831 under the successive 
antiqua et nova (1656), in Latin, but his Abr^gd de Vhistoire g&nirale titles of Jitrennes helvHiennes and of Conservateur suisse. His 
de la Suisse (i6(>6) in French, while Georges de Montmollin (1628- patriotic aim met with great success, while liis impressions of his 
1703) of Neiu hatcl wrote, besides various works as to local history, mountain wanderings are fresh and unspoilt by any straining after 
Mhnoires of liis times which have a certain historical value. effect. He was the first writer of the Suisse Romandc to undertake 


Rut the 17 th century in the Suisse Romande pales before the 
glories of the* i8th century, which forms its golden age, and was in 
a large degrt o due to the influence of French refugees who, with 
their ^familicN. flocked thither after the Revocation of the Edict 
of Nantes (i<>85) and settled down there for the rest of their lives. 
Such was Louis Bourguet (1678-1743), who, besides his geologic^al 
works, found (‘d two periodicals which in different ways did much 
to stimulalc the intellectual life of the Suisse Romande; the.se 
were the Bihliotheque iialique (1729-1734), which aimed at making 
more widely known the results of Italian research, and the Mercure 
suisse which, first is.sucd in 1732. lasted till 1784, under different 
names (from 1738 onwards the literary section bore the namti of 
Journal helviHique) , and secured contributions fn^m most of the lead- 
ing writers of the Suisse Romande of the day, such as Firmin 
Abauzit (i('79-i767). Abraham Ruchat (1678-1750). and others. 
Ruchat is now best rcTiieinbercd as the author (under the pen-name 
of Gottlieb Kypselcr) of an excellent guide-book to Switzerland, 
the DHices de la Suisse, which first appeared in 1714 and passed 
through many editions, the latest being issued in 1778; but his 
Histoire de la Reformation de la Suisse (1727-1728) was much 
esteemed in his day. Another Vaudois historian and antiquary'’ 
was Charles (»uillaumc Loys dc Bochat (1695-1754) whose Me-moires 
critiques sur divers points de Vancienne histoire de la Suisse (1747- 
1749) still lorm a treasunshousc for archaeologists. Yet a third 
J.,ausanne man was ]. P. de Crousaz (1663-1750; q.v.), who intro- 
duced there the philosophy of Descartes, and was, by his books, 
the master of Gibbon in logic. A French refugee at I^ausanne, 
Jean Barbeyrac (1674-1744), published in 1712 the Droit de la 
nature et des gens, a translation of Putfendorf's treatise, with a 
striking preface of his own. A precursor of Montcsciuieu and of 
Rousseau was Jean Jacques Burlamaqui (1694-1750) in nis Principes 
du droit naturel et politique (1747 and 1751, issued together in 1763), 
while the celebrated international lawyer, Emeric dc Vattel (1714- 
1767), was a native of Ncuchatel by birth and descent, and, though 
he spent most of his life at foreign courts, died at Ncuchatel, not so 
very long after the publication of his famous Droit des gens (1758). 

The year 1754 great date in the literary history of the Suisse 
Romande, for in that year Rousseau came back for go<xl to (Geneva, 
and Voltaire established himself at Ferney, while in 1753 Gibbon 
had begun his first residence (which lasted till 1758) in Lausanne. 
The earlitT writers mentioned above had then nearly all dis- 
appeared, and a more brilliant set took their place. But Rousseau 
iq.v.), though a Genevese, belongs rather to E'uropean than to Swiss 
literature, as do later Jacques Necker (q,v,) and his dau.ghter. Madame 
dc Stacl (<7.?^), Benjamin Constant {q.v!) and Sisnumdi (<7.t;.). Madame 
de Cliarriere (1740-1805) was Dutch by birth, but married to a 
native of Neuchiitel. Among her earlier works were two nov(‘ls, 
Lr Mari sentimental (1783), and the Lettres de Mistress Henley 
(1784), both of whiih had a great vogue in their day, and paint, 
from her own experience, the sad results of an un.suitable marri.ige. 
More celebrated by reason of the liveliness and acuteness with which 
the manners of a little provincial town are described are licr Lettres 
de Lausanne (1871) and her Lettres neuchdteloises (1784), particularly 
the second part of a story of the former, entitled Caliste, and 
published in 1788, for, according to Sainte-Beuv'C, it was a .sort of 
foreshadowing of the more famous Corinne (1807) of Madame d(‘ Stadl. 
P. H. Mallet (q.v.), a Genevese, who held a chair at Coj^enliagen, 
devoted himself to making known to the educated world the history 
and antiquities of Scandinavia. But more characteristic of (rcneva 
were the efforts of a group of men to spread the cause of natural 
science by personal investigations in the nigher Alps, then Imt little 
known. Possibly their interest in such matters had been .stimu- 
lated by the scientific and psychological speculations of Charles 
Bonnet (q.v.). The chief of this school was IL B. do Sau.ssiirc 
(q.v.) one of the founders of geology and meteorology, whih) his 
Alpine ascents (undertaken in the cause of science) opened a new 
world even to non -scientific travellers. The brothers De Luc (q.v.) 
devoted themselves mainly to qnc'stions of phy.sics in the Alps, 
while Senebier (q.v.), the biographer of Saussure, was more known 
as a physiologist than as a physicist, though he wrote on many 
branches of natural science, which in those days was not yet highly 
specialized. On the other hand Marc Theodore ] 3 ourrit (q.v.), 
the contemporary of these three men, was rather a curious and 
inquisitive traveller than a scic’ntific investigator, and charms us 
even now by his genial simplicity as contrasted with the austerity 
and gravity of the three writers we have mentioned. Philippe 
Cyriaque Bridcl (1757-1845), best known as the “ doyen Bridei," 
was the earliest of the Vaudois poets by virtue of his Poesies helv^- 
tiennes (1782). But he is better known as the painter of the scenery 
and people among whom he worked as pastor at Ikisel, at Chateau 
d’Oex, and at Montreux successively. His Course de Bale d Bienne 


such wanderings, so that, with obvious differences, he may be re- 
garded not merely as the forerunner, but as the inspirer and model 
of later Vaudois travellers and climbers in the Alps, such as Rodolphe 
Tonffer (q.v.), of, E. Rambert (q.v.), and of the last-namcd’s most 
brilliant impil, Emile Javelle (1844-1883), whose articles were col- 
lected in 1886 by the pious care of his friends under the title of 
Souvenirs d*un alpiniste. As a poet Juste Olivier (q.v.) surpassed 
Bridel. Nor can wc wonder that with the advance of knowledge 
Bridel's history is found to be more picturesque than scientific. 
Two Vaudois, Charles Monnard (1790-1865) and I^uis Vullicmin 
(1797-1879) carried out their great scheme of translating (1837- 
1840) J. von Muller's Swiss history with its continuation fjy Hottin- 
ger, and then completed it (1841-1851) down to 1815. This gigantic 
task did not, however, hinder the two friends from making many 
solid contributions to Swiss historical leaniing. I^atcr in date 
were Alexandre Daguet (1816-1894) who wrote an excellent history 
of Switzerland, while Jean Joseph Iliscly (1800-1866), Albert 
Rillict (1809-1883), and Pierre Vauchcr (1833-1898), all devoted 
much labour to studying the many problems offered by the early 
authentic history (from 1291 onwards) of the Swiss Confederation. 
A diffcrcTit type of history is the work of an honest but partisan 
writer, the Genev'csc Jules Henri Merle d'Aubign6 (1794-1872), 
cnlilled Histoire de la reformation au temps de Calvin (1835-1878). 
The Vaudois noble Frederic G ingin s-la-Sarra (i 790-1 8()3) repre.scnts 
yet another type of historian, dev'oting himself mainly to the 
mediev'al history of Vaud, but occasionally going beyond the number- 
Uss authentic documents brought to light by Itim, and trying to 
make them prove more than they can fairly be expected to tell us. 
Jean Antoine Petit-Senn (1792-1870) was a thorough Geneveso 
and a biting satirist, a pensiv’C poet, the “ (rencve.se La Bruyerc," 
as he liked to be called, but was not fully appreciated till after his 
death, when his widely scattered writings W(to brought together. 
Alexandre Vinet (q.v.), the theologian, and II. F. Amici (q.v.), 
the philosopher, in a fashion balance c^xch other, and need only be 
mentioned here. Jean Jacques J^)rchat (1800-1864) was one of 
the most prominent among the minor poets of the region, v^cry French 
owing to his long residence in Paris, and best remeiribercd probably 
by his fables, first published in 1837 under the title of Glanurcs 
d'Esope (reissued in 1854 as Fables et paraboles), though in his 
day his stories for the young were much appre'ciatcd. Urbain 
OJMcr (icSio 1888), a younger brother of the poet, wrote many 
talcs of rural life in Vaud, while the Genev'ese nov’clist Victor 
Cherbulicz (1829-1890, q.v.) was perhaps the most brilliant of a 
brilliant family. Fril)Ourg has produced the local nov^elist Pierre 
Sciob6ret (1830-1876) and the Bohemian poet litienne Eggis 
(1830-1S67), and NcuchA,tel Auguste Bachelin (1830-1890) whose 
besl novel was Jean Louis, a taie of which the scene is laid in the 
old fa.sliioned little village of St Blaise. Another NcuchAtcl 
writ(T, Alice dc Chambricr, the poetess, died young, as did the 
Genevese poet Louis Duchosal, both showing in their short lives 
more promise than performance. Madame dc Gasparin's (1813- 
1894) best tale is Horizons prochains (1857), a very vivid story of 
rural life in the Vaudois Jura, rcmarlcablc for the virile imagination 
of its d(;scriptions. 

Edouard Rod (q.v.) the novelist, and Marc Monnier (q.v.), critic, 
poet, dramatist and novelist, are the most prf)minent figures in 
the recent literature of the Suisse Romande. Amongst lesser 
stars we may mention in the department of belles-lettres (novelists, 
poets or critics) Cdiarlcs Du Bois-M('lly, “ T. Combe ” (the p(‘n 
name of Mile Adele Ilugucnin), Samuel Cornut, Louis Favre, 
I’hilippe Godet, Oscar Hugucnin, Philippe Monnier, Noellc Roger, 
Virgilo Rosscl, Paul Scippel and Gaspard Vallcttc. The chief 
literary organ of the Suisse Romande is the Bibliotheque univer- 
selle, which in 181G took that title in lieu of Bibliotheque hritannique 
(founded in 1796), and in 1S61 added that of Revue suisse, which 
it then absorbed. Amongst historians the first place is due to one 
of the most learned men whom Switzerland has ever produced, 
and whose services to the history of the Valais were very great, 
the abb6 Jean Gremauvl (1823-1897) of Fribourg. The principal 
contemporary historians are Victor van Rerchem, Francis de Cruc, 
Camille Favre, Henri Fazy, B. de Mandrot, Bcrthold van Muyden 
and Edouard Rott. 

c. Italian Branch . — Italian Switzerland is best known by its 
artists, while its literature is naturally subject to strong Italian 
infliH'nces, and not to any of a strictly Swiss nature. Stedano 
Franscini (1796-1857) did much for his native land, especially in 
educational matters, while his chief published work (1835) was 
one that gave a general account of the canton. But this is not so 
thorough and good as a later book by Luigi Lavizzari (1814-1875), 
entitled Escursioni net cantone Ticino (1863), which is very complete 
from all points of view. Angelo Baroffio (d. 1S93) and Emilio 
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Motta represent the historical sciences, the latter con tribu tint; mnch 
to the Bollettino della Seizzera Italiana (from 1879 onwards), which, 
though mainly liistorical, devotes much space to literary and 
historical matters relating to the canton. I'he art of novel writing 
docs not lloniish in Ticino. Biit it has produced a gnat number 
of poets such as Pietro Peri (i79piSt>9), who translated the Swiss 
national anthem into Italian, J. B. Buzzi (1S25-1S98), t'.iovaniii 
Airoldi (died before 1900) and Carlo Cioccari (1820-18*11) — the 
two former were lyric poets, and the third a dramatist. Two 
j oimger singers are F. Chiesii and M. A. Nessi. 

d. Romonsch and Lad in ihanch,— In tlu* ('.risons alone still 
lingers a quaint Romance dialect, which is a laggard sister of Fn noh 
and Italian, and has therefore not much to slunv m the w.iy of literary 
activity. Indi'evl it wouKl probably ha\e peri'^lu'd altogether by 
this time had nut certain energetic nu-n and s*H'ieties rnor*^ or less 
successfully tried to bring about a sort ol artihcial revival. It is 
tlistinguishVtl into two main <lialects, that of the Biindner Oberlantl 
or the vallev of the Von.ler Rhine being called Roinonsch, while 
that spt^ki U in the £ng.a*Iine and the m ighbouring valleys is known 
as L^din. Both t(H)k their origin from the spoken tt)ngue or lingua ' 
rustica Romana in the days of the later *^mpire. The earliest 1 
known monument of this interesting survival was discovered in \ 
IQ07. ;ind cimsists of a few lines, in an early form of the Romonsch . 
dialect, of interlinear tran‘^lalion (with the original Latin text) | 
of a sermon attributed to St Augustine. This monument is said 
to <late from th*' early 12th century. The first poem in La*Iin was 
one on the Musso War, uritteii in 1327 by Joh.iiiii von IVavirs 
(1.J83- 1301). though it was not publishetl till 1803. The tir>t 
book printed in it (at Poschiavo in 1332) was the translation *»f 
a German catecliisin, and the next a traii'-lalion t)f the N*‘w 
Te^tament. .iLo at Poschiavo, but in 1300. Mu>t *>i the works in 
lx)lh these ili.alects are translations of books of a religious or educa- 
tional nature. The principal writers in the Romonsch dialect 
(the h‘ss literaiy of the Lwi)) of recent times are Thet>d<>r von 
Castelberg (1748— 1S30), a poet and translator of poetry, an*l P. A. 
dc Latour (about 1S14) also a poet, while the best of .dl poets 
in this dialect was Anton Iluonder, whose lyrics ai'c consi«lered 
remarkable. .Vlexander Balletta (1842-1 S87) wrut*- prose nuiiauces 
and skt'tches, while J. C. Muoth (1844-1900), himself a iiucst 
t>q.>ical and charai tenstic figure, wrote m\u. h in prost; and verse 
as regards his native region. In Ladiu one of the chief figure's was 
the poet Conradin vou Flugi (1787^1874), who publisht'd volumes 
of poems in 1S43 and isbi, but the poems, iiov* ls and traii'-lations 
of J. F. Catlt-ras (1850-1891) are jdacetl above them. Other Ladin 
poc'ts are Florin Valentin, O. P. Ju valla and S. Curatsch (<L 1892), 
while P. Liinsel rejirescnts a younger generation, /accaria P;dlio])pi 
(1820 1875) also wrote poems, but the excellent La<iin dictionary 
that he compih-'i wa^ not published till 1805 by the care of his 
son. (\V. A. B, C.) 

BiHf.iooRArHY. -a. General. The in(li>peusable work for any 
one desiring to know what books hav'c bei'ii written on any subject 
relating to Switzerland is the officially published Bthliogra/diie 
der schueizenschen Lande.->kunde, a series of detaclu'd ])arts, eacli 
coiTiTtlete in itself, and issued separately (Bern, from 1892 onwards). 
In particular may be meutioned : A. VViiber's Landes- and ReiMhe- 
schreihun^m (1899; with a sup])lement, io*-mi), that deals with wujrks 
of travel in Switzerland (see, too, the new edition, London, 1899, 
of J. Ball's Hints and Notes for Travellers in the Alf^s, pj). 140- 
152), and J. H. Oral, Kuttenwesen (189O), whi.h enumerates all tin- 
maps of Switzerland and its various districts. Among the best 
of the older descriptions may be mentiom d tlu)-^*: of A. von B*>n- 
stetten (1479), Conrad 'furst (1493), Sebastian Munster (134 1), 
J. Stumpf (1548), J. Simler (137 j), M. Merian (1042),}. J. Scheuchzer 
(1723), G, S. Gruner (1760), P. F, D, de Zurlauben (1777) an<l W’. 
Coxe (1779). More mod(*rn, liut still useful in many ways, are 
Max W'irth, Allgemeine Beschreihung und .^latistik der Schieeiz 
(3 vols., Zurich, 1871-1875), and H. A. Berle]»sch, Schweizer/mndc 
(2nd ed., Brunswick, 1875). The most complete and recent mono- 
graph on the country from all points of view is the work (700 j)p.) 
entitled La Sm^se (also in German), with atlas of 48 maj»s, reprinted 
from the Diclionnaire geographique de la Suisse (Xeuchalel, i9r>9). 
For a pretty c*)mpletc detailed account of its chi(*f towns, villages 
and mountains, by far the best work is the Dietiunnairc geographique 
de la Suisse (Xeuchatel, 1902, and following years; it is also issued 
in German). A complete account of the country in the 19th century 
is given in the work entitled La Suisse an xixnte slide (3 vols., 
Lausanne, 1899-1900; also issuetl in Gi.nnan). For statistics see- 
the official census of 1900 (Bern, 3 vols., 1904-1907), as well as the 
annual official publication Statislisches Jahrhiuh der Schweiz (from 
1891, see specially the voL for 1897, Atlas graphique et statistique de 
la Suisse, with many diagrams), and another (ai)pearing six limes 
a year at Bern, since 1865) the Zeitschrift fur schweizerische Statisiih. 
For educational matters the annual official Jahrhuch fur Unter- 
richtswesen in der Schweiz (Zurich, from 1894) is very useful. F'or 
mountaineers there is the Climbers* Guides Scries (London, from 
1890, now comprising 11 vols. relating to Switzerland), and the 
two works published by the Swiss Alpine Club, Clubfuhrer durch 
die Glarner Alpen (1902), and CluhfUhrer durch die Urner Alpen 
(2 vols., 1905). Murray's Handbook for Travellers in Switzerland 


was thor*)ughly revised (19th edition) in 190.], while it is not neces- 
sary to ilo more than mention the giiide-lxioks ot Baedeker and 
Joanne, of w hich new' editions often appear (that by I wan von 
Tschiuli is no longer kept uj) to date). 

The best maps *>1 Switzerland aro those published by tin- F'ederal 
Topographical Bureau at Bern. One, calletl from the directtir 
of the survey (G. li. Dufour, 1787-1S73) the Dufour Map (scale 
I : i*i*\oou), was publisheil in Iwt'uty five sheets between 1S45 and 
1803 (see the detailetl history of this map in the w'ork entitle*! Die 
schweizeri.st he l.andesvermessung, Bern, 1890), Jt has 

h*>w'*‘v*-r, bt'tn practiudly siijx-rsetled by the issue (r*;\ised and 
correcU-il) ot the original survey (scale i : 23,000 for tlu- ]il.i.ins and 
1 : 3o.o*>o for the mountain districts) in 598 slu**'ts, of which the. 
]ml>lic;Ltion bi'gati in 1870— this magnific*‘nt maj), one of the finest 
ever t-xecut**<l, is named the Siegfried Atlas, from the siu ( cssor of 
Dutinir at the head of the survey, Ibnnann Sii-glrii-<l (1S19-1879 
The history of Swiss travel luis bi-en t*:)hl by G. Peyer, Geschichte 
des Rtisen^ in der Schweiz (Basel, 18S3), ami \V. A. B. Coolidge, 
8a'/s5 I ravel and Swiss Guide-Books (London, 188*3). TJiat *d the 
ex]»h)ralion *>l the Swiss Alps is *;*)ntaiiie*l in Gottlieb Studer's 
l.'ber Lis und Schnee (Ik-rn, 3 vols., lu-w ed., 1890 i8<»c)), while 
Bernard Stmli r's Geschichte der pliysischen Geographic dt , Sihwciz 
his iSij; (B*-rn. 1805) d*-scribes the gradual *-.xaininatioii of the 
c*)untry from the scientific point of vi**w. The last iiai.u-d wtuk 
contains many short lives of <'min*-nt Swiss. These an- narrated 
more in iletail in K. Wolf's Biographievn zur Kulturgesi nii hte der 
Sihweiz (4 vols., Zurich, 183S-1802); F. Secretau’s Galt tie sitisse 
(3 vols., Laiisann*', 1873-188V)); and Sammlung berner Bio raphieen 
(Bern, as y*‘t 3 vols., 1884-1900). (S*-e also Alps and C. i .vc 11: ks.) 

.•\s to languages in Switz*'rland the In-st g**iieral work i- j. Ziin- 
merli's LUc deutsch-franzosisthe Spracligrenzc in tier Schivev: (3 voL., 
Basel aiitl tieneva, 1891-18*39); while for the Sw’iss-Germaii dialects 
there is the spleii- liil Srhurizerisi hes Idiotikon (uf which the publi(..'i 
tiun In-gaii at Fram iifeld iii 1881); and tlu? Glossaire- des patois de la 
Suisse lomande. For on*-, branch of the curious Ladin *lialect, 
see Z. aiul I*'. I'allioppi's Dizionari dels idioms romanntsclr^ d'Lngia- 
dina, &c. (Sama<ien, 1893); while f*>r s*;l*.‘ct extracts *>( all bramdies 
of the R*)monsch or Ladin literature c*msnlt C. Decurfius, Rdto- 
ronianische Chrestomathie (8 vols., ]-Tlang*n, 1894-1907), of which 
the vols. i., ii., iii. and i'’. refer t*> tlie Romonsch dial* *1 of the 
Ib’intliUT (JlxTlaml, and the rest to tin; Ladin diah-ct of tlie I 'ngailiiie. 
F'. J. StaUh'r’s I'ersuch vines schweizcrischen Idiotikon (2 vols.- 
Aarau, i8o()-iSi2) is still useful, as is his lat*.-r work die Landcs- 
spruthen der Schtvciz (Aarau, 1819). 

The Archil' fiir Wilkskundc publish***! by the Societt^ suissc des 
traditions populaircs (Zurich, from 1897), contains much that is 
intt‘r*-sling in tlu- way ot folk-lore, wdiihi for Swiss l*.‘gen*ls in general 
ct)nsult F^. Kohlrusch, Schiveizerist hes Sagenbuch (la-ip/ig, 1834); 
A. Luloli, Sagrn, Brduche, Legenden aus den Funf Orten (Liiceni*^, 
i 8()2); M. Tsclu'inen and P. J. Ruppen, Waltiser-Sagen (Sion, 
1S72); A. C*'r<!*sole, JJgendes des alpcs vaudoiscs (J.ansaiine, 1883); 
J. Ku*ini, Sagen des Kantons St Gallon (St (hill, 1*303); 1 '. Verna- 
lekeii, Alpensagen (Vienna, 1838); J ). Gemj)*-ler’s Sagen und Sagen- 
gcsi hit hte n aus dem S immenthul (Thun, 1883 1893) ; and W'ulliser-Sagen 
(2 vols., Brieg, I9t)7). Another f*ature of Ihc- lit** *)f the peo])le in 
Sw-itzerlaml is tre.ited in 11 . Herzog's Schweizerische Volksfeste, 
Sitten, und Gehrdiiche (Aarau, 1884). 

For educational matters the Uvo following books (with the 
Jahrhuch fiir If nterrichtswesen in der .'sthu.'(?iz, alreatly mentioned) 
will be found sptxially useful: F'. F.scali, LTnstrnction primaire 
en Suisse (Paris, 1883) and the annual volunu- (Geneva^ fr*)m 
19*^4) eiitithxl L* Ediicatioyi en Suissc. For the Swiss uiiiversitii-s 
s*;t; the sj>e*;ial histori*-s mentioned in the articles on the several 
cantons, whih: for the Swiss Polytechnic School at Ziiiich, con.sult 
W. Occhsli's Geschichte der Gnindung des eidg. Bolytcchnicums 
( Frauenfeh i , 1 903) . 

As to the mountain pastures, s*;*: Alp, wdierc a list of bo*)ks is 
given. 

Swiss carriage mads, t;sj)ecially acro-ss the Alj)iiie jiasses, arc 
(hscribed in S. Bavier, Die Strassen der Schweiz (Ziiricli. 1878), 
and the *>irRial book, Die schweizcrischen Alpenpdsse (2nd l* 1 ., 
18*33). h'or the history ol tlie several Swis.s Alpin*' pa^s*-s consult 
in particular P. II. Schellel, Verhehrsgeschichte der Alpen (Berlin, 
1*308-190*3); R. Keiiihard, Basse und Strassen in den schweizer 
Alpen (laicerne, i9*>5), wlii*.h gives full references; ami K. GehL 
nvaiin's articles “ I.)ie Alptmpiiss*; im Mittelalter," publishc*! in 
vols. iii. ancl iv. (Ziirich, 1878-1879) of the Jahrhuch fur schweizer- 
ische Geschichte). 'Ph** Simplon has a special history, F'. Barliey, 
La Route du Simplon (Geneva, i9o(>), as has also the- StGotthanl; 
E. Molt-i, Dei Personctggi celehri che varcarono il Gottardo nei tempi 
antichi e moderni (Bellinzona, 1884 ; later continued in the Bollei- 
tino della Svizzera Italiana). As to Swiss railways in general, sec 
R. Herold, Der schweizerische Bund und die Eisenbahnen bis zur 
Jahrhundertwende (Munich, 1902); P. Wtn.ssenbach, Die Eisen- 
bahnverstaci the hung in der Schweiz (Berlin, 1903) ; and C. P. Wiede- 
mann, Die geschichtliche Entwichlung der schweizer. Ei.scnbahn- 
gesetzgebting (Zurich, 1905). The St Gottliard railway and its history 
are treated of at Itmgth by M. Wanner in his two works — Geschichte 
dev Begriindung des Gotthardunternehmens (Lucerne, 1880); and 
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Gcschichir drs ]3ciufs der Goithardbahn (Luccmc. 1885). For a 
fii'iicral cstim itc of the commercial importance of the Simplon 
railway, vsec A. Moliring, Dte Simplonbahn — eine verkehfswirlh- 
schaftUche Studic (Bern, 1907). For a technical description of the 
works for the Simplon tunnel s(?e an article (also issued separately) 
by K. Pressel in vol. xlvii. of the Schwciuvische Dauzeitung (Zurich), 
while similar details, as well as more general notices, relating to 
the Spliij^en tunml are given in (h Bener and R. Herold, Studien 
zxtr Ostuipenhcdnilnige (Zurich, 1907) ; and A. Mettler, Der Spliigen 
ills ostschivcisii'ische Alpenhahn (Zurich, 1907). As to the Jungfrau 
railway, see A. > 1 . Guyer-Z(‘ 11 (T, Das Pvojekt der Jtmgfranhahn 
(Ziuich, 1890, with atlas of plates) ; and S. Herzog, Die Jungfraubahn 
(Zurich, T9o.p. A special part of the JUbliographie der schweizer. 
J.andrskuiide is devoted to Swiss railways. 

Economical : Trade and Commerce . — As to the general economical 
.state of Swit/crland. the older Volhswirthschafts-Le.^ ikon der Schtveiz, 
by A. Furrc! (Bern, 4 vols., r8S-, -1892). may still be consulte<l 
with advauta ;(‘. while naturally more up to date is X. Keichesberg's 
J fandworfcrbach der Schweiz. Volkswirthschaft, Social polifik und 
Vcvimltinig (Bern, since 190^). A very useful and well-arranged 
work is A. T-e Coinle’s Invenlaire des institutions honomiqnes ei 
sociales de la Suisse d la fin dn xi.xofc siccle (Geneva, 1900). W. IT. 
Dawson’s Social Switzerland (J.ondon, 1897), deals with matters 
r.ather fiom the .social than from the strictly economical standpoint, 
Init cont.:ins a variety of interesting information, while H. D. 
Idoyd’s The .'aoiss Democracy (London, J90S), is rather more political. 
A verv liamly, trustworthy and admirable work of moderate size 
oil SwitzcTlaiul generally, Irom an economical point of view, is 
Geeriiig and R. Hotz's Economic politiciite de la Suisse (Ziirich, 
1903, trails, of a German work issued in 1902) —tlie German only 
has tlie (let. lik'd bibliography. P. Clcrgct's La Suisse an 
siik'le (Paris, 1908). is vi ry iiseliil. Other works relating to Swiss 
industries und commerce arc T. Gcering, Die Handelspolitik der 
Sell loci': am Ausgang des xix. Jahrhunderts (Berlin, 1902); 
IL Hofnuiini, Die Schweiz als Jndustriestaat (Ziirich, 1902); ami 
II. Y'artmanii, Industrie und Handel der Schweiz ini xix. J ahrhiindcrt 
(l«ern, Kjoj). The following are histoiical monographs as to some 
of the priiu-ipal Swiss industries: A. J »iirkli-Mey('r, Die Geschichte 
der ztirir/in ischen Seidenindustrie (Ziirich. 189^); H. Lehmann, 
Die aargauf^che Strohindustrie (Aaran. i8<)o); and A. St(hnmann, 
Die osfsrhioi izerische Stickcrci-Iudustrie (/iirich, 1903); while the 
following de’l rather with loc al ci'iitres of industry : IL Wartmann, 
Industrie und Handel des Kantons St Gallen auf (St Chill, 1870, 
besides iimuy re]Knts as to local industry, 1708 to 1H90) ; T. (Peering, 
Handel und Industrie der Stadt Basel (IJasel, iS8(>); A. Bach«?lin, 
J Hnrlogei io neuchdteloise (Xeiichatel, 1888); and A. Pllcghart, D/'r 
sch wci'jcii Si J:e Uhrenindnstfie (Leipzig, 190.8). A full tc'i hnical and 
well-ilkistriited description of .some of the chief industrial estab- 
lishments ill Swilzt'rland is given in Die hidustrielle und horn- 
merzifllc Sclrweiz bcim Eintriil ins xx. Jahrhundert (Zurich, since 
i()oo); while JL de Cerenville’s Lc SysEme continental et la Suisse, 
(Lausanne, 1900) treats of an interesting inriod in Swiss 
commert ial history. Swiss mercantile law is expounded in 
A. Curti’s Schivci.zerischrs Uandclsrecht (Ziirich, i9<->3). For purely 
iinanci'il matters the Einanz Jahvbuch (Bern, from i8()9), contains 
much information of the l ite.st date; while fl. FrnsL's Line sclnveizer- 
isrhe Ihindcshank (Winterthur, 1904) sketches the foundation C)f 
the Swiss Xivlional Bank that was successfully launched in 1907. 
G. Schanz’s Die Steuern der Schweiz (5 vols., Stuttgart, 1890) is a 
lemarkalily complete and instructive work; while the later book 
by J. Steiger, Gr und: age dcs Einunzhaushaltcs der Kanlone und 
('rcmcinden (2 vols., Bern, I9<\^), is specially d(.-voted to taxes 
levied by the cantons and the communes, and is of the gn'atest 
utility in studying a very compliciited subject. K. Nael’s Tabak- 
monopol und Biersteuer (Ziuich, 1903). treats of two speckil sources 
of revenue in fhe Swiss hnaiicial system. The history of the Swiss 
coinage is admirably narrated, with naany fine illustrations, by 
L. Coraigjioni, in his Miinzgcschichte der Schweiz (Geneva, 1890), 
and is Ihe chief authority on Swdss numismatics in general. 

As U) the fine arts, the best general work on medit‘val Swiss 
archit('cture is J. K. Kahn’s Gcschichir der bildenden Kunste in der 
Schwei-^ (Ziirich, 1876). The .same author has also collected various 
ot liis art essays in his Kunst- und Wayider studien in der Schweiz 
(Vienna, 1883)^ while he has described (alone or with the help of 
others) tli(5 chief art moiunmmts in the various Swiss cantons — 
thes(i notices apjiean'd in the Anzeiger fiir schivciz. Alterthumskunde 
(Zurich, from i8<>8), and for the cantons of Soleure, Ticino, Thurgau 
ami Unterwalden, form ajipeiidices w hich are really art monfigraphs. 
An older and more special work on the same .subject is J. D. 
Blavignac's Histoire de V architecture sacrie du iv'”*'‘ an a""*’ sEcle dans 
les anciens Mchds de Geneve, Lausanne, et Sion (Geneva, 1853). 
Tliere arc tw^o general books on the special subject of Swdss castles — 
Mme do Montmulier’s Les Chateaux suisses (1816-1823, new ed., 
later); and F. Kiipfer’s Burgen und Schlosser der Schweiz (n.d.). 
Many have now special monographs; so Habsburg (1896) and Lenz- 
burg (190.^), both by W. Merz, w^hosc later work Die mitteldlterlichen 
Burganlagen und Wchrhauten des Kantons Aargau (2 vols., Aarau, 
190O) is a very complete treatise on the most castellated region 
of the country. For tho Bernese castles we have E. L. C. Eden 


and A. von Fischer’s Die Schlosser d. Kant. Bern (Bern, about 1898), 
All the great chiirclies of Switzerland have also been made tlic sul>- 
ject of monographs — so the Miinster in 15 crn, by B. Haendckc and 
V. Muller (Bern, 1984) ; Lausanne, by E. Dupraz (Lausanne, ioo(>). 
See. As to the wooden architecLurc so characteristic of Switzerland, 
consult E. G. Gladbach's Die Holz-Architehtur der Schweiz (2ml 
ed., Leipzig, 1885 — the same author has also issued several series 
of plates illustrating this .subject). Domestic Swiss architecture 
in general is represented by ]. Hunziker’s Das Schweizerhaus (Aarau), 
w^hich includes 4 vols. dealing respectively with the Valais (1900), 
Ticino (1902), the Grisons and Glarus (1905). and the Jura with 
most of the Suisse Romandc (T907). A. Robida’s Les Vieillcs 
villes de Suisse (Paris, 1879) is a pleasantly written book. The 
biographies of Swiss artists are conveniently summarized in the 
Schweizerisches Kiinstlcr-Lexikon (Fraucnfcld, from 1902 onw'ards), 
the order followed being alphabetical, w’hile full relerences to spcciaJ 
works are given in each case. For Swiss glass painting, sec H. 
Meyer's Die schweizer ische Sitte der Eenster- und Wappenschenkung 
vom XV. his xvii. Jahrhundert (Fraucnfeld, 1884); and IF Ilaeiidcke’s 
Die schweiz. Malevei im xvi. Jahrhundert unter Beriicksichiigung 
der Glasmalerri , dcs Eonnschnittrs, und des Kupfersiiches (Aarau, 
i‘^03) ; while Swiss fresco painting is treated of in Konrad Eschcr’s 
Enter sue hnn gen zur Geschirhte der Wand- und Deckenmalerei in 
dry Schweiz vom ix. his zum Anfang des xvi. Jahrhunderts (Strass- 
burg, 1906); while the town shields arc depicted in P. Kiipfer’s 
Armorial des villes suisses (Basel, 1885); and their seals in E. Schul- 
thess’s Die Strdte- und Landes-.Siegcl der Schweiz (Ziirich, 1853). 
Early Swass heraldry is historically described in V.GziWz'sGeschichte 
d. herald. Kunst in tier Schweiz im xii. und xiii. Jahrhundert (Krauen- 
feld, 1899). The Swiss Renaissance is dealt with by G. Schneeli, 
Renaissance in der Schweiz (Munich, 1896); while J. H. Heer in 
his Die schweiz. Malcrei des xix. Jahrhunderts (Leipzig, 1905), has 
printed his lectures relating to most of fhe best-knowm modern 
Swiss painters. Many splendid series of reproductions in various 
departmi'iits of Swdss art have appeared, tw'O of the most striking 
being the three series of Handzeichnungen schweizerischer Meister 
des xv.-.xviii. Jahrhunderts (Basi'l, from 1904); and the Kunstdenk- 
maler der Schtveiz (2nd seri(‘s, Gc'jieva, from T901), to which w^e may 
add R. Anheisser's AUschweizerische Baukunst (Bern, 1906-1907); 
R. Hindi'rer, Alte schweizer Bauweise (Frankfort, 1907); and the 
four series (Bern, 188^-1.887) of K. von Rodt’s Kunst geschichtliche 
Denkm.iler der Schweiz. The most artistic ami accurate repro- 
ductions of Swiss coslumes arc the thirty-six coloured plates, 
draavn after originals, published by Ih*. Jnlie Heierli (Zurich, 1897, 
under the title of Die schweizer Trachten vom xvii. xix. 
Jahrhundert. 

b. History . — The great collection (oHicially published in 32 vols., 
1858-1903) entitl(‘<l Amtliche Sammlung der dltern eidgrnossi.schcn 
Ahschiede contains all the recessi's of the Diet, &c., from I2.|5 to 1848, 
and is absolutely indi^])cnsablc. A st'iirs of selected extracts from 
ehrouich'is, documents, &c., is gi\’en in W. Oechsli’s Quellenhmh 
zur Schwcizevgcschichte (2 vols. 2ml ed. of vol. i. 1901, and ist eil. 
of vol. ii., Zi’iricli, 1893). The texts (with short introductions) of 
all the Federal Constitutions from 1798 onw'ards are conveniently 
collected in S. Kaiser and J. Strickler’s Geschichte und Textc der 
Bundesverfassungen dry .sclnvciz. Eidgenossenschaft von lyc^S his zur 
Gegenu’art (Bern, 1901). 'I'lie texts of the early alliances (1291- 
1313) are reprinted in j. von Ah's Die Bundcsbriefe der alten Eidgc- 
nossen (l*hnsie<lelii, 1891), while a commentary on all the Federal 
Constitutii>ns from 1291 (with re])rints of cirtiiin texts) is furnished 
by Hilly in his Die Bundesverfassungen der schweiz. Eidgenossen- 
srhaft (Bern, 1891; also in French). For more recent documents 
ami laws see the Amtliche Sammlung der Ihmdesge seize (from 1849 
onwards), which are conveniently arranged and classified by K 
Wolf ill his Die schweizerischc Bundesgesetzgebung (2nd cd., 3 vols., 
i’ascl, 1903 1908). G. von Wyss's Geschichte der Historiographie 
in der Schweiz (Ziirich, 1895) is an admirable guide to the works 
ami lives of all Swiss historians up to about 1830, while all arti- 
cles (published in Swiss periodicals from 1812 to 1900) relating to 
the .subject are most carefully indexed and classified in J. L. 
Ih'amlstidter and H. Barth's Repertorium iiber die in Zeit- und 
Sammelschriften enthaltenen Aufsidze und Mittcilungen schweizer- 
geschichtlichcn Inhaltes (2 vols., Basel, 1892 and 1906). 

The latest revised texts ol the Fiideral Constitution and (often) 
of the cantonal constitutions can be procured separately, but the 
last official collection of all in one volume dates from 1891 (Recueil 
des constitutions fedt rales et cantonales), since which time many 
changes liavi? been made. These can generally be discovered, ami 
much valuable preseiit-tlay knowledge of Sw iss matters gained, in 
C. Hilty’s Folitisches Jahrhuch der schweizer. Eidgenossenschaft 
(published at Bern annually since 1886). 

The best general recent histories are J. Dierauer, Geschichte der 
schweizerischen Eidgenossenschaft (3 vols., up t() 1648, Zurich, 1887- 
1907 to be continued), which gives in detail the original autlioriUes and 
the statements of modern writers for every jioint; W. D. McCrackan, 
The Rise of the Swiss Republic (ind ed.. New York, 1901), and B. 
van Muydeii, Histoire de la nation suisse (3 vols., I^ausanne, 1896- 
1899). Some of the older histories (such as those of Daguet and 
Dandliker) may still be consulted with advantage, while W. Oechsli’s 
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Lchrbuch fiir den Geschichtsunterricht in der :>ekHnd(irscfiule (Zurich, 
1885), is vrry accurate and handy. Far more poj)iilar in style than 
any yet mentioned are J. Sutz's Schutizer-GeschichU fiir das Volk 
erzdhlt (La Chaiix de Funds, 1899), and A. Gobat, Histotre de la 
Suisse racontcc an peuple (NTmchatel, 1900). A very attractive 
suinmarv (including social and economical history) is i^iven in II. 
Vulliety's La Suisse i) travers les li^es (Basel ami Gom'va, iQoi). 

J. lieierli’s Urgeschichte der Schweiz (Zurich, 1901) has siquTsedcd 
all earlier works (such as Heer) on prehistoric Switzerland. The 
authentic early history of the Confederation (see also Tkll, Tschi'di, 
.'^Tul WiNKKi.RiEO) is admirably told in W. Oechsli’s Ihe Anfunge 
der schweizerischen Eidgenossenschaft (Zurich. tSqi. also in Fn neh), 
as well ivsin tht;old(T work by A. Killiet, Les Origines de la touft dera- 
tion suisse (2nd ed., Geneva and Basel, For the earlier ^ 

medieval history (1273-1334) J. K. Kopp’s Gesehuhte der etdge- j 
vossischen Itiinde (3 vols., J.t ipzic:. Lucenui and Basel, 1843-1SS2) 
is a perfect storehouse of inlormation. while the medieval 
l>olitical Swiss systeun in relation to the empire lias been 
very clearlv descnlK-d by Otvh^li in his article (published 
in vol. v., 1890. of Hilly’s Poiitisches Jahrhiuh) “ Die Bezieh- 
uni;en i!er schweiz. Fidgenossenschaft ziim Reiche bis zum j 
Scluvabenkrieg, 1490/’ while the same writers article (pub- 1 
lislu’d in vol. xiii., iSSS, of tht‘ Jahrbuch fur sehiceizerisehe ’ 
Cesihuhtf), “ Orte und Zui;e\v;indte." ^uves an admirable account 
of the relations of many sn\all ilistricts and towns tt> the Swiss Con- 
federation, as " allies,’’ from the Cvirliest times to 1798. 'I he two 
following works tr.ice cert.iin phenomena throughout Swis.s histt*ry : 
— P. Schwt'iziT, Ge:>chich/e der se hive ice risi hen S eutraliidt (Frauen- j 
f(dd, 1805), and J. Schollenberger, Geschichte der sehiveizer. Politik i 
{2 vols., Frauenfel 1 , 1900 and 190S). As to the more rtcent history 
of Switzerland (^lnce 1798) see, besides various articles in Hiltv’s 
Jahrbuch] C- Hilty, Dtfentlichc \’oi lesitngoi uber die Helvetik (Bern, . 

1878) ; \V. Oechsli. Geschichte der Schweiz im .xtx. Jahrhundett | 
(vol. i., Leipzig, iQo^, extends from 1708 to 1813); F. Burckhardt, 
Pie schweizerische Emigration, iyc)S~ii^oi (Basel, 1908); B. van 
.^biyden, La Suisse sous le pacte de / s’/j)" (- vols., 1S15-1S3S, 
Lausanne, 1S90-1891); G. 11 . Dufour, Der Sonderhttnds-Krieg und die 
Lreignisse von iSj^d in Xeuenhurg (Basel, 1870; also in I'n'iich, Paris. 
1870); G. Grote, Seven Letters concerning the Politics of Switzerland 
(1847, enlarged ed., London, 1870); T. Curti, Die schwenerischev 
Volk^rechte, /S/S n}Oo (Bern, 1900); J. Schollenberger, Die Schwei 
<eit 1S4S (Berlin, 190S); and the blue-book (London, 1S48) entitled 
Correspondence Relative to the Affairs of Switzerland, with the 
tollowing volumes of memoirs by Swiss statesmen : A, P, Segesser, 
Eiinf und vierzig Jalue im luzei nischen Staatsdieust, jS^i -iSSy 
(Bern. 18S7) ; J. C. Kern, Souvenirs politigues, /SjS-/SSj (Hern, 18S7) ; 
and Numa l)roz, Etudes et portraits politiques ((ieneva, 1893), as well 
as lives of others. For the history of Switzerland in the 10th century 
see T. Curti. ^xC5r/nV/i/^! der Schweiz im xix, Jahrhundert (Neuch^tel, 
1902). and the work entitled La Suisse au xix*'‘^ slide (3 vols 
Lausanne, 1899-1900; also issued in (ierman). 

The following works are very iisi tnl for various departments of 
Swiss history : Gencalogisches Ilandhuih zur schwei zer Geschichte 
{in course of publication since 1900 at Zurich); P. Ganz, Geschichte 
der heraldischen Kunst in der Schweiz im xii. und xiii, ] ahrhiindert 
(Frauenfeld, 1899); E. Schulthess, Die SUidte- und Landes- Siegel 
der Schweiz (Zurich, 1853); P. Kiipfer’s Armorial des villes suisscs 
(120 shields, Basel, 1HS5); A. (#aiili< r, Les Annoiries et les couleurs de 
la confederation et des cantons suisscs (ziid ed., Geneva and Bas< I, 

1879) ; and L. Tobler's Schweizerischc Volkslieder (2 vols., Frauen- 
feld, 1882-1884; many historical balla<ls, texts with introductions). 
The best historical atlas is thQ Historisch-geographi si her Atlas dev 
Schweiz by J. C. Vbgelin, G. Meyer von Knonau and G. von Wyss 
(new ed., Zurich, 1870), while L. Poirier- Delay and F. Mullhaupl's 
Historischer Atlas der Schweiz (Bern, 1898), and J. S. Gerster’s 
small maps (Zurich, 18S6) are also useful. Ther(; is a set of small 
Swiss historical maps in one sheet (No. 23) in Droyseii’s Allgerneiner 
historischer Atlas (Bielefeld, 1880), and a single general one (No. 
44) in R. L. Poole’s Historical Atlas of Modern Europe (Oxford, 1902). 

For the pre-1798 constitution of Switzerland .sec J. Simler, De 
Helvetiae republic i (Zurich, 1576 ; als(3 in German and French), 
and Abraham Stanyan’s An Account of Switzerland (London, 1714). 

The best and most recent w'orks on the existing Sw iss constitulioa 
of 1874 and its history arc the large volume by W. Burckhardt, 
Kommentar der schweiz. Bundesverfassung von 18^4 (Thrrn, 1905), 
and the smaller one by J. Schollenberger, Bundesverfassung der 
Schweiz. Eidgenossenschaft, Kommentar mil Einleitung (Berlin, 
1903), while the same author’s Das Bundesstaatsrecht der schiveiz, 
Geschichte und System (Berlin, 1902) and his Grundriss der Staats- 
und Verwaltungsrechts der schweiz. Kantone (2 vols., Zurich, 1898- 
1899) arc clear, and, especially the last-namerl, very useful as to 
cantonal matters. In English there is nothing better than J. M. 
Vincent’s Government in Switzerland (New York and London, 1900), 
for the w'ork by F. O. Adams and C. D. Cunningham is not very 
satisfactory^ though better in its French edition (Basel and Geneva, 
1890) than in its original English shape (London, 1889). The 
decisions of the Swiss Federal 'rribimal as to Swiss constitutional 
law are collccb*d (up to the end of 1902) in L. R. von Salis’s 
Schwcizerisches Bundesrecht (2nd ed., 5 vols., Bern, 1903-1904), wliile 


H. Ryflel's Die schweizer. Landsgemeinden (Ziirit h, 1904) and T. 
Curti’s Die sehiveizer. Volksrechte (Bern, 1900) touch on sjiecial .sides 
of the subject. See, too. Commune (Swiss) and Ri fkrkndum and 
Initiative. Many of tlie older w’orks ivre still ^\oIth consulting, 
such as those by Snell (1839-1844), Stettler (1847), DIIiiut (i 802 - 
i80(»), Pfalf (1870), Bluiitschli (ziid ed., 1875), Mrver (1873-1878), 
Dubs (1878), Orelli (1883), and Blumer (lat»st ed., vol. i., 
1891; vols. ii. and iii., 1880-1887). There are al'>o useful articles 
in Furrer's and Reichesherg's dictionaries. J. J. Blumer’s Staats- 
I und Rechtsgeschichte der schweiz. Dcmokraticen (2 voL., St (iall, 1830- 
! 183S) deals collectively with the old democralu cantons- Uri. 

; Schwyz, Unterwahlen, Glams, Zug and A])])en/rll— ami is still 
very useful for local history ; the special w’orks as to llie constitutional 
history of other cantons are miiititmed in the ai tides relating to 
them. A general theoretical work on fediral constitutions in 
general is L. Ic Fur’s f.tat EhUral et Conf {deration d’lHats (Paris, 
189b), vol. i. of a lU'W' German cilition of which (])repare<l by tlu; 
author with the help of P. I'osener) appeared at Bn'slau in 1902; 
this is more up to date than E. A. Freeman's Federal Government 
(new etl. of vol. i., London, 1893), or tlian J. D. Westerkamp's 
StaatenbuHii und Bundesstaat (Leipzig, 1900). 

There is no n*ally satisfactory gtrniTal ecclesiastical history of 
Switzerlaiul before the Reformation, though monographs ahouiul, 
and much material has been collected in the Zeitschi ift fur SeJnveizer- 
ische Kirchengeschichte (Stans, from 1907). E. E. C.i*lpke's Kitchen- 
geschichte der Schweiz (2 vols., Bern, i83(.)— i8bi) is iiow' out of date, 
and only includes the early portion of the period (it is written 
from a Protestant stamlpoint), while vol. ii. ol B. Fleischlin’s 
Studien und Beitrdgc zur sehiveizer. Kirchengeschichte (Lucerne, 
1902-1903) includes tlic period 800 to 1520, but is written 
from a strong Romanist point of view. As to the early 

history consult E. F^gli's Die christlichen Inschri/ten der Schweiz 
von iv.-ix. J ahrhundert (Zurich, 1893), and his Kirchengeschichte 
dev Schweiz bis auf Karl den Grossen (Zurich, 1893); S. Guyer, 
Die christlichen Dcnkmaler des ersten Jahrtausends in der Schweiz 
(T^eipzig, 1907); A. Liitolf, Die Glaubensboten der Schweiz vor 
St Callus (Lucerne, 1871); and E. F. Gelpkc, Die ihristliche Sagen- 
geschichte der Schiveiz (Bern, i8(>2). As to the medieval saints 
in Switzerlaml see E. A. Stiickelherg, Geschichte der Relicjuten in 
der Schweiz (2 vols., Zurich and Basel, 1902 and 1908), and his 
Jhe schweiz. Heihgcn des Mittelalters (Zurich, 1903), and J. Genoud’s 
Les Saints de la Suisse frangaise (new cd., 2 vols., Fribourg, 1897). 
For the documentary history of some of the medieval Swiss dioceses 
see Regesta episcoporum constantiensium, edited by P. Ladewig 
and T. M idler (2 vols., from 59O to 13S3, as yet piddishi-d, Innsbruck, 
1895 and 1905); M. Besson, Recherches 3ur les origines des {veches 
de Geneve, Lausayine, et Sion (Fribourg, 190b), and L. Stouff. Le 
Pouvoir temporal des iviques de Bale (2 vols., Paris, 1891). E. JL 
I von Mulinen's Helvetia sacra (2 vols., Bern, 1858 and i8(>i) gives 

)ps, ■ ■ _ 

requires bringing up to dati*. For the mc*dieval Swiss monastfTies 
we have Die Regesten dcr Archive in der schweiz. Eidgenossenschaft 
(edited by T. von Mohr; 2 vols., Coire, 1851-1834), though it rtders 
only to a few monasteries, for which it is indispensable, while Arnohl 
Niischeler's Die Goiteshduscr der Schiveiz (3 pts., Ziiricli, i8()4-i873, 
continued by the author and others in the Gesihichtsfreund and 
Argovia, complete index issued as an appendix to the Anzeiger fiir 
schweizerischc Geschichte, 1900) is most valuable and iiselul. Some 
of the great monasteries havc^ histories of their own, such as Einsie- 
deln ((/.!’.), Engt lberg {q.v.), and Muri, the last by Pater M. Kiem, 
Geschichte der Bencdictiner-Abtei Murt (2 vols., Stans, 1888 and 1891). 

'J wo monographs may be mentioned : R. G. Bindscliedler, Kirch- 
liches Asylrecht und Ereistiitten in der Schweiz (Stuttgart, 190b), and 
Augusta Steinberg, Studien zur Geschichte der Juden in der Schweiz 
wdhrend des Mittelalters (Ziirich, 1903). For the Reformation ami 
later limes consult (on the Protestant sifle), besides biographii^s, Ax., 
of Calvin ami Zwingli {qq.v.), E. Bloesch, Geschichte der schweizerisch- 
reformierien Kirchen (2 vols., Bern, 1898-1899); and W. Hadorn, 
Geschichte des Pietismus in der schweiz. reform. Kirchen (Constance, 
1901), and the same author's Kirchengeschichte dcr reformierten 
Schweiz (since 1906). F. Meyer's work, J^ie evangelische Gcmeinde 
in Locarno (2 vols., Zurich, 183b), treats of an important event of 
that period. The Romanist standpoint is jiresented in vols. iii. 
and iv. (1904 S(jq.) of Fleischlin's work mentioned above, and also 
in J. G. Mayer's Das Conzil von Trient und die Gegenreformation 
in der Schweiz (2 vols., Stans, 1901 and 1903). 

For more modern days the best book, especially from the consti- 
tutional sichi, is C. Gareis and P. Zorn, Staat und Kirche in der Schweiz 
(2 vols., Zurich, 1877-1878), which tells the story down to the date 
of publication. Special subjects are treated of in M. Kothing, Die 
Bisthumsverhandlungen der schweizerisch-konstanzischen Diozesan- 
stdnde von /8o^q-/86j (Schwyz, 1863); F. Troxler, Der KuHurkampf 
von (Bienne, 1889); Ch. Wocste, Histoire du Culturkampf 

en Suisse, / 871-/886 (Brussels, 1887, Romanist work); and P. 
Gschwind, Geschichte der Entstehung der christkatholischen Kirche 
der Schweiz (vol. i. appeared at Basel in 1904). The wrirk by A. 
Biichi entitled Die katholische kirche in der Schweiz (Munich, 1902) 
gives a full and aiillmrized account of tJic present state of the 
Roman Catholic Church in Switzerland. 
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c, TJteraturr . — For the Swiss medieval Minnesingers sec Karl 
Bartsch, Die schweizer Minnesanger (Fraucnfcld, 1887, texts, with 
introductions) ; and for popular ballads, historical or not, L. Toblcr, 
Schwrizen'sehe Volkslieaer (2 vols., Frauenfeld, 1882-1884, texts, 
with notes and introductions). In general consult J. Bachtold, 
Gesihichte dvr deuLschen Literalur in der Schweiz (Frauenfeld, 1892); 
E. Pf. (.aullieur, Ktudea sur Vhistoire litteraire de la Suisse Iratifaise, 
parti culii^rement dans la seconde moitU du xviii^* siecle (Paris, 1856); 
P. Godet, Ilistoire litteraire de la Suisse romande (2nd ed., NeuchAtcl 
and Paris, 1893); JI. 1 ^. Jenny, Die Alpendichtung der deutschen 
Schu'ciz (Bern, 1905); J. C. Morikofer, Die schweizerische Literatur 
des XV Hi. Jahrhunderts (Leipzig, 1861); F. Rausch, Geschichte der 
Literatu.’ des rhdto-romanischen Volkes (Frankfort-on-thc-Main, 
1870) ; Virgile Kossel, Histoire litteraire de la Suisse romande (2 vols., 
Geneva and Paris, 1889-1891) ; R. Weber, Die poetische National- 
liter atur der deutschen Schweiz (3 vols., Glams, 1806-1867). For the 
more recent Swiss writers see the literary sections of the work 
<‘ntitled La Suisse au xix*'’' siHle, vol. ii. ch. 4 (Lausanne, 1889- 
1900), and the biographers of the several writers noted under the 
separate artichis. (W. A. B. C.) 

SWOLD (or Sw()Ld), BATTLE OF, the most famous of the 
sea-fights of the ancient Norsemen. It took place on the 9th 
of September 1000. The place cannot now be identified, as the 
formation of the Baltic coast has been much modified in the 
course of siilisequent centuries, partly by the gradual silting up 
of the sea, and partly by the storms of the 14th century. Swold 
was an island probably on the North German coast, near Riigen. 
The battle was fought between Olaf Trygvesson, king of Norway, 
and a coalition of his enemies — Eric Hakonson, his cousin and 
rival; (*)laf, the king of Sweden; and Sweyn Forkbeard, king of 
Denmark. The poets, and the poetically minded authors of the 
sagas, who arc the only authorities, have told the story with 
many circumstances of romance. But when the picturesque 
details, \vhi('h also have no doubt at least a foundation of truth, 
are taken at their true value, the account of the battle still 
presents a veiy^ trustworthy picture of the sea-fighting of the 
Norsemen. Olaf had been during the summer in the eastern 
Baltic. The allies lay in wait for iiim at the ishind of Swold on 
hi.s way home. The Norse king had with him seventy-one 
vessels, but part of them belonged to an associate, Sigwald, a 
:diicf of the Jornsburg vikings, who was an agent of his enemies, 
and who deserted him. Olaf’s own ships went past the anchor- 
age of Eric Hakonson and his allies in a long column without 
order, as no att.ack wns expected. The king w^as in the rear of 
the wJiole of his best vessels. The allies allow'ed the bulk of the 
Norse ships to pass, and then stood out to attack Olaf. He 
might have nm past them by the use of sail and oar to escape, 
but with the true .spirit of a Norse w^arrior he refused to flee, 
and turned to give battle wdth the eleven ships immediately 
alx)ut him. The disposition adopted was one which is found 
recurring in many .sea-fights of the middle ages where a fleet 
had to fight on the defensive. Olaf lashed his ships side to side, 
his own — the “ I^ong Serpent,” the finest war-vessel as yet built 
in the north — being in the middle of the line, where her bows 
projected beyond the others. The advantage of this arrange- 
ment was that it left all hands free to fight, a barrier could be 
formed with the oars and yards, and the enemy's chance of 
making use of his superior numbers to attack on both sides 
wnuld be, as far as possible, limited — a great point when all 
fighting was with the sword, or with such feeble missile weapons 
as bows and javelins. The Norse long ships were high in the 
bulwark — or, as the Greeks would have said, “ ('ataphract.” 
Olaf, in fact, turned his eleven ships into a floating fort. The 
Norse writers, who are the only authorities, gave all the credit 
to their own countrymen, and according to them all the intelli- 
gence of Olaf’s enemies, and most of their valour, were to be 
found in Eric Hakonson. They say that the Danes and Swedes 
rushed at the front of Olaf’s line without success. Eric Hakon- 
son attacked the flank. His vessel, the “ Iron Ram,” was 
“ bearded,” that is to say, strengthened across the bows by 
bands of iron, and he forced her between the last and last but 
one of Olaf’s line. In this way the Norse ships were carried one 
by one, till the Long Serpent ” alone was left. At last she 
too was overpowered. Olaf leapt into the sea holding his 
shield edgeways, so that he sank at once and the weight of his 
hauberk dragged him down. A legend of later days has it that 


at the last moment a sudden blaze of light surrounded the kin^, 
and when it cleared away he had disappeared. King Olaf is 
one of the same company as Charlemagne, King Arthur and 
Sebastian of Portugal — the legendary heroic figures in whose death 
the people would not believe, and whose return was looked for. 

Sec the Heims-Kringla, in the Saga Library, trans. by W. Morris 
and E. Magmusson (1893), and the Saga of King Olaf Tryggwason, 
trans. by J. Sephton (1895). (D. H.) 

SWORD (O. Eng. sweord; ultimately from an Indo-European 
root meaning to wound), a general term for a hand w^eapon of 
metal, characterized by a longish blade, and thus distinct from 
all missile weapons on the one hand, and on the other hand from 
staff weapons — the pike, bill, halberd and the like — in which 
the metal head or blade occupies only a fraction of the effective 
length. The handle of a sword provides a grip for the hand that 
wields it, or sometimes for two hands; it may add protection, 
and in most patterns does so to a greater or less extent. 
Still it is altogether subordinate to the blade. For want of a 
metal-headed lance or axe, which indeed were of later invention, 
a sharpened pole or a thin-edged paddle will serve the turn. 
But a sword-handle without a blade is naught; and no true sword- 
blade can be made save of metal capable of taking an edge or point. 

I. Historical . — There arc so-called swords of wood and even 
stone to be found in collections of savage weapons. But these 
are really flattened clubs; and the present writer origtaaaad 
agrees with the late General Pilt-Rivcrs in not Bariy 
believing that such modifications of the club have 
had any appreciable influence on the form or use of true sw^ords. 
On this last point, however, the opinions of competent archaeo- 
logists have been much divided. VVe wdll only remark that the 
occurrence in objects of human handiwork of a form, or even 
a series of forms, intermediate betw'ecn two types is not conclu- 
sive evidence that those forms are historical links between the 
different types, or that there is any historical connexion at all. 
In the absence of dates fixed by external evidence this kind of 
comparison will seldom take us beyond plausible conjecture. 
A traveller who had never seen velocipedes might naturally 
suppose, on a first inspection, that the tricycle was a modification 
of the old four-wheeled velocipede, and the bicycle a still later 
invention; but w^e know that in fact the order of development 
was quite different. 

It is more difficult as a matter of verbal definition to distinguish 
the sword from smaller hand WTapons. Thus an ordinary 
sword is four or five times as long as an ordinary dagger : but 
there are long daggers and short .sw^ords; neither will the form of 
blade or handle afford any certain test. The real difference lies 
in the intended use of the weapon; wt associate the sweord with 
open combat, the dagger with a secret attack or the sudden 
defence opposed to it. One might say that a weapon too large 
to be concealed about the person cannot be called a dagger. 
Again, there are large knives, such as those used by the Afridis 
and Afghans, which can be distinguished from swords only by 
the greater breadth of the blade as compared with its length. 
Again, there are special types of arms, of which the yataghan 
is a good example, which in their usual forms do not look much 
like swords, but in others that occur must be classed as varieties 
of the sweord, unless we keep them separate by a more or less 
artificial theoiy^, referring the type as a whole to a different origin. 

Of the actual origin of swords w^e have no direct evidence. 
Neither does the English word nor, so far as wc are aw'are, any 
of the equivalent words in other languages, Aryan or otherwise, 
throw any light on the matter. Daggers shaped from reindeer 
antlers occur among the earliest relics of man, and there arc 
flint daggers of the Neolithic period, w'hich may be supposed 
to have been the model for the first hand w'eapons made of 
copper. Bronze took the place of copper about 2000 B.c., and 
the transition from bronze to iron is assigned to the period from 
1000 to 700 B.c.^ Whatever may be the further discoveries of 
archaeologists, we know that swords arc found from the earliest 

' As to the ovcrlapi)ing of the bronze and iron ages in the 
Homeric poems, see Burrows, The Discoveries in Crete (190^, 
p. 214. As to Britain, O. Montelius in Archaeologia, 61, pp. 155-^# 
Cowper, Art of Attack, 124 sqq. (Ulverston, 1906). 
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times of which we h;ivo any record among all people who have 
acquired ciny skill in metal-work. There are two vt*ry ancient 
types, which we may call the straight-edged and the leaf- 
shaped. Assyrian monuments represent a straight and iuutow' 
sword, better fitted for thrusting than culling. Bron/e swords 
of this form have been found in many parts of hurope, at 
Mycenae, side by side with leaf-shaped specimens, and nu^re 
lately in Crete.' W'e have also from Mycenae some very eurioiis 
and elaborately wrought blades, so broad and slu)rt that they 
must be called ornamental daggers rather than swords. Ihe 
leaf-shaped blade is common everywhere among the remains 
of men in the “ Bronze Period of civilization, and this was the 
shape used bv the Greeks in historical times, iind is the shape 
familiar to us in Greek works of art. It is impossible, however, 
to sav whether the llomerk' heroes were conceived by the poet 
as wearing the leaf-slui[x*d sword, as we see it, for example, on 
the Mausoleum sculptures, or a narrow straight-e<lged blade of 
the Min<\an and Mvcenacan pattern. In any case, the sword 
hold> a quite inferior position with Greek warriors of all times. 



Fio. I. 

1-3, Greek Swords of the classical type ; 6-13, Roman Swords. 


6, So'calletl " sword of 'I'iherius ” 9, Cavalry (mfmuineiit at Mainz). 

from Mainz (Brit. Mus.). 10, Cavalry {moiiumeiit at 

7, Bonn (private collection), Worin.s). 

length 705 mm. 12, 13, Sword handles (Kiel and 

8, Legionary (monument at Mainz). 

VVlesbadcn). ii, 14, 13, From Trajan's column. 

The relation of the Minoan long sword to the Greek leaf-shaped 
blade is obscure. It is conceivable that the leaf-shape was 
modified from a longer .straight blade for the sake of handiness 
and cutting power, but not less so that the leaf-shape was 

* The Cretan finds arc fully described by Arthur J. Evans, '* The 
Preliistoric Tombs of Knossos," Archaeoloqia (1903), 39 . pt- 2; also 
sepJiTately piiblishe<l (1906). There arc long (91 03 cm., 34 *^ in.— 
37*1 in.) and short (50-61 cm., 20-24*2 in.) swords, daggers and 
bronze knives. A fine original specimen and several facsimiles 
(Mycenaean as well as Minoan) may be seen in the Ashmolean 
Museum at Oxford. Bronze daggers preceded both swords and spear- 
heads (Greenwell and Brewis, in Archaeologia, 61, pp. 443, 453 )- 


independently produced by imitation m metal of flint daggers. 
IndependeiK'.e appears, on the whole, slightly more probable; 
the existence of specimens which might belong to an int(‘rmediate 
type is only an ambiguous fact without a more exact ( hronology 
than we liave as yet, as it may be due to experiment 01 imitation 
after both types were in use. Strange as it is to a modern 
swordsman, representations in Minoan art seem to show' that 
not only the bronze daggers but the long swords wvrv used with 
:ui overhand stabbing action like a modern Asiatic dagger.- The 
handles are too short for any but a rigid grip without imger-play. 
Before about 1500 n.c. tlic rapier type was the prevailing one; 
but there is no evidence of liislorieal connexion brlween the 
Assyrian .and the Minoan rapiers. It is thought that the leaf- 
shaped blade came to the Mediterranean countries from the 
north. So far as we know* from works of art, it was mostly used 
with a downright cutting blow, regardless of the ronseqiieiit 
exposure of the .swordsman's body; this, how'ever, matters little 
when defence is left to a shield or armour, or both. Attic vases 
also show warriors giving point, though less often. 'Fhe use 
of the sword as a weapon of combined ofl'ence and detence — 
swordsmanship as we now* understand it — is (jiiite modern. If 
the sw\)rd was develojx'd from a spearhead or dagger, it w’ould 
naturally have been (and it seems in fact to have been) a thrusting 
w'eapon before it was a cutting one. But when we (‘ome to 
historical times w'c find that uncivilized people use onl\' the edge, 
and that the effective use of the point is a mark of advanced 
skill and siiperi'.)!* civilization. The Romans paid speeiid 
attention to it, and Tacitus tells us how Agricola’s legionaries 
made short work of the clumsy and pointless arms of the Britons 
w'hen battle waus fairly joined.'^ The tradition w’as preserveal 
at least as late as the time of Vegetius, w'ho, as a technical 
writer, gives details of the Roman soldier’s sword exercise. 
Asiatics to this day treat the sw’ord merely as a cutting weapon, 
and most Asiatic sw'ords cannot be bandied in any other waiy. 

The normal tyj)es of sw’ords whicli w’e meet with in historical 
times, and from w'hich .all forms now* in use among civilized nations 
are derived, may be broadly classified as straight- 
edged or curv ed. In the straight-edged type, in itself rypes!^*^ 
a very ancient one, either thrusting or cutting 
qualities may predominate, and the blade may be doul)le-(‘dgcd or 
single-edged. The double-edged form w’as prevalent in Kurope 
dow'n to the 17th century. The single-talged blade, or back- 
sword as it was called in England, is w’ell exemplified among the 
Scottish w'eapons commonly but improperly know n as claymores 
(the real claymore, z.c. great claidlieamh mor^ is an earlier 

medieval form), and is now* all l_)ut exclusively employed for 
militar\* weapons. But these, with few* exceptions, liave been 
more or less influenced by the curved Oriental sabre. Among 
early double-edged swords the Roman pattern (^ladiiis, the 
thrusting sword, contrasted w*ilh the barbarian ensis) stands out 
as a workmanlike and formidable wTapon for close fight. In 
the middle ages the Roman tradition disappeared, and a new 
start was made from the clumsy barbarian arm w'hich the 
Romans had d(‘spised. Gradually the broad and all but pointless 
blade w^as lightened and tapered, and the thrust, although its 
real pow'er was unknown, wais more; or less practised from the 
1 2th century onw'ards. St I.,ouis anticipated Napoleon in 
calling on his men to use the point ; and the heroes of dismounted 
combats in the Morte d' Arthur are described as “ foining ” at 
one another. In the first half of the 16th century a w*cll- 
propcjrtioned and w'ell-mounted cut-and-thrust sw'ord w'as in 
general use, and great artistic ingenuity waas expended, for those 
W'ho could afford it, on the mounting and adornment. The 
growth and variations of the different parts of the hilt, curiously 
resembling those of a living species, would alone be matter 
enough for an archaeological study. One peculiar form, that of 
the Sottish basket-hilt, derived from the Venetian pattern 
knowm as schiavone, has persisted without material change. 

2 As the sf)ear still was in historic.al times (Furtwanglcr-Rcichhold, 
Gr. Vasenmalerei, iii. 122). 

•'* Aj^ric. 36 : “ Britannorum gladii sine miicrone complexum 
arniorum et in aperto pugnam non tolerabant." The short Roman 
infantry sword, however, dates only from the Second Punic War. 
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Qtiitc different from the European models is the crescent- 
shaped Asiali(* sabre, commonly called scimitar. We are not 
acquainted with any distinct evidence as to the origin of this 
in time or place. Dr R. Forrer thinks the whole family of 
curved swords was developed from bronze knives. The Frankish 
sermnasax would then represent an intermediate type. How- 
ever that may be, the fame of the Damascus manufacture of 
sword-blades is of great antkjuity, as is also that of Khorasan, 
still the centre of the best Eastern work of this kind. Who- 
t;ver first made these blades had conceived a very definite idea 
--that of gaining a maximum of cutting power regardless of 
loss in other f|ualitics — and executed it in a manner not to be 
improved ujion. The action of the curved edge in delivering 
a blow is to present an oblique and therefore highly acute-angled 
section of the blade to the object struck, so that in effect the 
cut is given \vith a finer edge than could safely be put on the 
bladii in its direct transverse section. In a well-made sabre 
the setting of the blade with regard to the handle (“leading 
forward ”) is likewise ordered with a view to this result. Ami 
the cutting power of a weapon so shaped and mounted is un- 
doubtedly very great. But the use of the point is abandoned, 



I^rprofluccd by permission from EKerton's Illustrated Handbook of Indian Artns^ 
published by the India Oflice, itJlio, new ed. s.t. Indian and Oriental Arinour^ 1R90.) 

Fig. 2. — Orientcil Swords. 

T, 2, Decorated Persian arms. (), Persian Uihvar. 

3, Gauntlet sword. 8, Kukri (Nepal). 

4, Common type of fcUwar (North- 7, g, 10, Mahratta, showing tran- 

West IVovinccs). sition to gauntlet sword. 

5, Yataghan type. 

and the capacities of defensive use (to which Orientals pay little 
or no attention) much diminished. These drawbacks have 
caused the scimitar type, after being in fashion for European 
light cavalry during the period of Napoleoifs wars and some- 
what longer, to be discarded in our own time. But, as long as 


I Easterns adhere to their rigid grasp of a small handle and sweep- 
i ing cut delivered from the shoulder, the Persian scimitar or 
Indian talwar will remain the natural weapon of the eastern 
horseman. Indian and Persian swords are often richly adorned ; 
but their appropriate beauty is in the texture of the steel itself, 
the “ dama.scening ” or “ watering which distinguishes a 
superior from a common specimen. 

There are special Asiatic varieties of curved blades of which 
the origin is more or less uncertain. Among these the most 
remarkable is perhaps the yataghan, a weiipon pretty much 
I coextensive with the Mahommedan world, though it is reported 
i to be not common in Persia. It was imported from Africa, 

' through a French imitation, as the model of the sword-bayonets 
' which were common for about a generation in European armies; 
probably the French authorities caught at it to satisfy the 
sentiment, which lingered in continental armies long after it 
had disappeared in England, that even the infantry soldier after 
the invention of the bayonet must have some kind of sword. 

I A compact and formidable hand weapon was thus turned into 
a clumsy and top-heavy pike. If we try to make a bayonet 
that will cut cabbages, we may or may not get a useful chopper, 
but we shall certainly get a veiy'' bad bayonet. The modern 
short sword-bayonet is a reversion to the original dagger type, 
and not open to this objection. The double curv^e of the yata- 
ghan is substantially identical with that of the Gurkha knife 
(kukri), though the latter is so much broader as to be more like 
a woodman’s tlmn a soldier’s instrument. It is doubtful, 
however, whether there is any historical connexion. Similar 
needs arc often capable of giving rise to similar inventions 
without imitation or communication. There are yet other 
varieties, belonging to widely spread families of weapons, which 
have acquired a strong individuality. vSiich are the swords 
of Japan, which are the highly perfected working out of a general 
Indo-Chinese type; they are powerful weapons and often 
beautifully mad(‘, but a European swordsman would find them 
ill-balanccd, and the Japanese style of sword-play, being two- 
handed, has little to teach us. 

Other sorts of weapons, again, are so peculiar in form or 
historical derivation, or both, as to refuse to be referred to any 
of the normal divisions. The long straight gauntlct-hiltcd 
sword (patd, fig., 3) found both among the Mahrattas in the 
south of India and among the Sikhs and Rajputs in the north, 
is an elongated form of the broad-bladed dagger with a cross-bar 
handle (katdr, figs. 9, 10), as is shown by a transitional form, much 
lesembling in shape and size of blade the medieval English 
anlace, and furnished with a guard for the back of the hand. 
This last-mentioned pattern seems, however, to be limited to 
a comparatively small region. When once the combination 
of a long blade with the gauntlet hilt was arrived at, any straight 
blade might be so mounted; and many appear on examination 
to be of European workmanship — German, Spanish or Italian, 
niere arc various other Oriental arms, notably in the Malay 
group, as to which it is not easy to say whether they are properly 
swords or not. The Malay “ parang latok ” is a kind of elongated 
chopper sharpened by being bevelled off to an edge on one side, 
and thus capable of cutting only in one direction. The anlace 
incidentally mentioned above seems to be merely an overgrown 
dagger; the name occurs only in English and Welsh; in which 
language first, or whence the name or thing came, is unknown. 

In the course of the i6th century the straight two-edged 
sword of all work was lengthened, narrowed, and more finely 
pointed, till it became the Italian and Spanish tuterBuro- 
rapier, a wcaj)on still furnished with cutting edges, peaa Oe- 
but used chiefly for thrusting. We cannot say how y^iopmeats, 
far this transition was influenced by the estoc or Panzerstechetf^ 
a late medieval thrusting weapon carried by horsemen rather 
as an auxiliary lance than as a sword. The Roman preference 
of the point was rediscovered under new conditions, and fencing 
became an art. Its progress was from pedantic complication 
to lucidity and simplicity, and the fashion of the weapon was 

» Probably this was the kind of sword called Brock in 14th-century 
English {Eyre of Kent, Selden Soc., 1910, p. 100). 
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simplified also. Early in the i8th ccntiin^ the use of the edge 
having been finally abandoned in rapier-play, the two-edged 
blade was supplanted by the bayonet-shaped French duelling 
sword, on which no improvement has since been miule except in 
giving it a still simpler guard. The name of rapier was often 
but wrong!)' given to this by English writers. Alx)ut the same 
time, or a little earlier, the primacy of the art passed from Italy 
to France. There is still a distinct Italian school, but the rest 
of the world learns from French masters. It is unnecessan' 
here to consider the histor>’ of fencing (t/.r.): ^fr Egerton Ca.stle’s 
book on the subject will be found a tnist worthy guide, and almost 
iiulispensable for those who wish really to understand the 
passages relating to sword-play in our Pdizabethan literature, 
of which the fencing scene in Hamlet is the most famous and 
obvious example. 



(Reproduced by permission fiom Mr Egerton Cistlc’s Scho^h and Masters of Fence.) 
— Typical European Swords, iOtli-i8th centuries. 

I, Early 1 6th century. 8, Spanish broadsword, early 

2] German, c. 1550. 17th century. 

3, Italian rapier, third quarter 9, Venetian, c. 1550. 

* iGth century. 10, Italian, late 16th century. 

4, Spanish rapier, late i6th ii, English, time ot Common- 

century. wealth. 

5 Italian, same period. 12, French rapier, c. 1650. 

oi English, same period. 13, (German flamberg, early 17th 

7, English musketeer's sword, century. 

early 17th century. 14. I 5 , Small-swords, 1700-1750. 

Meanwhile a stouter and broader pattern, with sundry minor 
varieties, continued in use for military purposes, and gradually 
the single-edged form or broadsword prevailed. The well- 
known name of Ferrara, peculiarly associated with Scottish 

blades, appears to have originally belonged to a Venetian maker, 


or family of make rs, towards the end of the i6th century. The 
Spanish blades made at Toledo had by that lime accjuired a 
renown which still continues. Somewhat later Oriental examples, 
imported probably by way of Hungary, induced the ( urvaturc 
found in most recent military sabres, which, however, is now 
kept within such bounds as iu)t to interfere with the effect ive 
use of the point. An ei'centric specialized variety — we may call 
it a sport ” — of the sabre is the narrow' and flexible “ Sehliiger ” 
with which German students fight their duels (for the most 
part not arising out of any quarrel, but set trials of skill), under 
liighly conventional rules almost identical with those of the old 
Kriglish “ hackswording ” practised within living memory, in 
which, however, the swords were represented by sticks. These 
‘‘ Sehliiger ” duels cause much effusion of blood, but not often 
serious danger to life or limb. 

There are plenty of modern books on sabre-play, but com- 
paratively little attention has been given to its scientific treat- 
' merit. It is said that the Italian school is better than the 
I French, ami the modern German and Austrian the Ix^t of all. 
I Some of the English cavalry regiments have good traditions, 
i enriched by the application of a knowledge of fencing derived 
: from eminent Frenc h masters. 


The following description, written for the qth edition of this 
j work from personal inspection, applies to the process use d by the 
i best private makers till near the end of the 19th 


century, and is purposely loft unchanged. The of Sw^ori/s 


presiait method of making army swords is separately 
described below. .Mechanical invention has not been able 
to supersede or equal hand-work in the production of good 


sword-blades. The swordsmith’s craft is still, no less than it 


' was in the middle ages, essentially a handicraft, and it requires 
! a high order of skill. His rough material is a bar of east and 
• hammered steel tapering from the centre to the (*nds; when this 
is cut in two each half is made into a sword. The “ tang " 

1 which fits into the handle is not part of the blade, but a pi(‘ce 
I of wrought iron welrled on to its base. From this first stage to 
I the finishing of the point it is all hammer and anvil work. Special 
j tools are us(*d to form grooves in the blade according to the 
I regulation or other pattern desired, but the shape and wTight 
I of the blade are fixed wholly by the skilled hand and eye of tln^ 
; .smith, [Machine forging in the early stages is now common, and 
I there is no dillicullv in making the blade and tang of the same 
I metal.] Measuring tools are at hand, but are little used. Great 
j Care is necessary to avoid overheating the metal, which would 
I produce a brittle crystalline grain, and to keep the surface 
free froni oxide, which would be injurious if hammered in. 
I In tempering the blade the workman judges of the proper heal 
I by the colour. Water is preferred to oil by the best makers, 
j notwithstanding that tempering in oil is much easier. With 
I oil there is not the same risk of the blade ('oming out distorted 
, and having to be forged straight again (a risk, however, which the 
; expert swordsmith can generally avoid); but the steel is only 
surface-hardened, and the blade therefore remains liable to bend. 
[This is disputed.] Machinery comes into play only for grinding 
and polishing, and to some extent in the manufacture of hilts and 
appurtenances. The finished blade is proved by being caused 
to strike a violent blow on a solid block with the two sides flat, 
with the edge, and lastly with the back; after this the blade is 
bent flatwise in both directions by hand, and finally the point is 
driven through a steel plate about an eighth of an inch thick. 
In spite of all the care that can be used both in choice of material 
and in workmanship, about 40 % of the blades thus tried [now 
only about 10 %] fail to .stand the proof, and are rejected. The 
proce.ss we have briefly described is that of making a really good 
sword; of course, plenty of cheaper and commoner weapons are 
in the market, but they arc hardly fit to trust a man’s life to. 
It is an interesting fact that the peculiar skill of the swordsmith 
is in England so far hereditary that it can be traced back in the 
same families for several generations. 

The best Eastern blades are justly celebrated, but they are not 
better than the best European ones; in fact, European swords are 
often met with in Asiatic hands, remounted in Eastern fashion. 
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The “ damascening ” or “ watering of choice Persian and 
Indian arms is not a scuTet of workmanship, but is due to the 
peculiar manner of making the Indian steel itself, in which a 
crystallizing j^rocess is set up; when metal of this texture is 
forged out, the result is a more or less regular wavy pattern 
running through it. There were early medieval damascened 
(iaCierman called wurmbunie) blades. No difference is made by 
tins in the practical qualities of the blade. (F. Po.) i 

/i O 


Fig. 4. 
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2. Modern Military Swords --’The present military swords 
are descended from the straight “ back -sword ” and the Eastern 
scimitar or talwar. The difference between the curved “ sabre ” 
and straight “ sword ” has been preserved abroad, not only 
in fact but in name (e.g. in German, Degen stands for the straight, 
and Sdbel for the curved, sword), though in English the single 
word ** sword covers both varieties. The shape of the sword 
has varied considerably at different times; this is due to the fact 


that it is practically impossible to decide by trial whether a 
straight or a curved sword is the better under all circumstances. 
The trooper can use his sword in three different ways — to 
cut, to guard and to point; and his success depends upon the 
training of his horse, his skill in horsemanship, and, above 
all, upon the dexterity and methods of his adversary. Thus 
the effect the cavalryman axn produce in combat depends 
upon much besides his arm or arms, and those other con- 
ditions cannot be reproduced accurately enough to 
, make trustworthy tests. The result is that changes 
— have often been made in cavalry armament under the 
erroneous impression that the arm used has been the 
main cause of success. The Ottoman cavalry up to 
the end of the 18th century was regarded as one of 
the best in Europe, and so much was it dreaded that 
the Austrians and Russians in their wars with Turkey 
at that time often carried “ chevaux-de-frise ” to 
protect their infantry against these redoubtable horse- 
men. The cur\'cd European cavalry sabre so long in 
use may undoubtedly be traced to this cause, the 
superiority of the Turks being put down to their 
WM cur\Td scimitars, though there can be no doubt that 
horsemanship and dash were really the dominating 
factors. 

The shape of the sword to be chosen depends obviously 
on the ]mrpose for which it is mainly intended. If for 
cutting a curved blade, and for thrusting a straight and 
pointed one, will be adopted. The question naturally 
arises as to which is the* better plan to adopt, aiul it is 
improbable that a definite answer can ever be given to it. 
The French, for instance, in 1822 adopted a curved blade 
. for a short time for all their cavalry, and in 1882 again for 

a short time a straight blade, and in 1898 again a straight 
— blade. In this much-debated matt(T the facts appear to 
bf' as follows : A determined thrust, especially when 
delivered l>y a horseman at full speed, is difficult to parry ; 
if it gets home, it will probably kill the recipient outright 
or disalilc him for the rest of the campaign. 'I'hat this 
is the case is bornt; out by the very large ])roportion of 
1 JT as compared with wounded in the British cavalry 

when engaged with that of the French in the Peninsular 
War, the French making much use of tlie jjoint, and their 
heavy cavalry being armed with a long straight sivord. 
toK On liie other hand, to deliver a bold thrust, while dis- 

regarding tin* uplifted sword of the adversary, and leaving 
^ one's own l>ody and head oi)en to an impending blow, 

<l(‘mands comi>lete confidence that the thru.st will get 
home Ix'fore the blow can descend, or that the adversary's 
cut will ju’obably be wc'akened by a momentary uncer- 
tainty as to wht'ther it would not be bettiT to convert the 
intended cut into a parry. Such confidence, it is argued 
3^ with much truth, can only be the fruit of long training, 

ygf especially as it is the natural tendency of .all men to cut 

when excited; therefore, as the troopcT in modern armies 
will often be a reservist who has not been able to keep up 
his sworflsinan.ship, or a young soldier liable to lose his 
head and forget the lessons of ])eace in the excitement of 
tht‘ meivc, it is considered by many most unwise to adopt 
a sword with which a powerful cut cannot be delivered 

; as well as an effective thrust. The swords recently 

aterial atlopted by most nations have n'jiresented a compromise. 

'fhey have blades which arc nearly straight, but of siilTi- 
ibbard. ci(‘nt weight towards thc‘ir points to enable an efficient 
cut to be delivered with them. France, however, in 1898 
tlecided on a long straight sword tlesigncd w’holly for 
thrusting (see fig. i), practically identical vv’ith that which 
was in use about a century ago. The following year 
tccl Great Britain introduced a slightly curved weajion, but 

in 1908 a new sword was adopt(;d which has a long 
straight blade and is intended to be used chiefly for 
thrusting. 

As regards the swords worn by officers and men of corps 
other than cavalry, no remarks are necessary. As long as 

they are worn they should be efficient; but with the officer 

the sword is largely a badge of rank. From 1901 to 1908 the sword 
was worn only for ceremonial piiri)Oscs by British infantry officers, 
but in the latter year it was again ordered to be worn on active 
service and at manoeuvres. Mounted men in general wear cavalry 
swords, and swords arc also worn by warrant officers and by certain 
staff-sergeants of dismounted arms and branches. 

A good sword .should be elastic, .so as to stand bending or a heavy 
blow without breaking or permanent deformation, and yet stiff 
enough to deliver a powerful thrust without yielding too readily 
from the straight ; it must also be as light as is possible consistently 
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with strength, and wtdl balanced. All four desiderata arc met in 
the main by the use ot a suitable steel, properly treated and disposeil, 
but balance is also di'iHiuUiit on the weight and tonn of the hilt. 
As regards the effect ot ilisi)osiUon, grooving or “ tullering the 
flats of tlie t)ladr reduces weight without impairing strength, ami 
is now very largt ly adopted. 

The opeiatjons of manntacture, as carried out at the Kin'.il Small 
.\rms F.ictory at Knhelil, may be ilescribed briefly as follows, 
the weapon being the pattern iSoo cavalry sword, which was slightly 
curved : 

The stetd blank, about 17" x i]" \ V, is heateil and tlrawn out 
to about double its length under a lut'cli.imcal hammer; it is tlieii 
reheated anti n'lled out betwt'i'U rolls suitably sliajietl, and tlu* 
fullers formeil; the tang (to which the hilt and grij»s are ultimately 
attached) is tlicn formed by stamping under a machine hammtT. 
and the blade is cut to length and roughly pointed. Tin' blade, 
though approximately in its fini^lu cl form, is now ^traiglit; the tins 
are groiiml oH, the t.in,g annealed, the blade ^et U>r grimling. and 
afterwards rough-ground. It is heated and set to curve in a ]>re.ss, 
then relieated and hardeneii l>y being plnngtd into a bath ot oil 
ke]d co >l l>v a water jet. On removal trom the bath the blade 
is (lead har 1 and so brittle that it e.in be broken by a slight blow. 


I section; I.ondon, iQo.i), are trustworthy guides. " The Forms and 
! History of the Sw’ord, in rroceafnii^s of the Koyal IiistitutKui 
I bv the present writer, re|)Tiuted m Oxford LcitiirCii, I't'c. (lamdon, 
ii>‘>o), gives further referi nees and citations on various points, 

I Swordsmansht f\ — F'gerton Castle, Schools and AJ asters of Fence 

' ftom the Middle . l^es to the Eighteenth Century (including .1 critical 
bibliography: London. iSc)^); Carl A. Thimm, Eiblio^oafdiy of 
Eencin^ and Duelltnf; (T.ondon, i8c)()). For the beginnin.’.s of the 
art in Italy, Elos dncllatonnn (a MS. of 1410 edited by l-'raiicesco 
Novati, with critic.d iiifrodiictioii and notes; Hergaiim, lyoj) ; 
N'lgeant, lUhlioiiniphie de I’escrinie ancienne ei moderne (Pans. 1882); 
tiomard (asMimed name of Possollier), 77 //'onc dc I'escn'nie (histori- 
cal introduction; I’aris. 1S45); (irisier, I.es Annes et Ic duel (preface 
by .\. Dumas; I’aris, 1847). 

/Vf/o/i’/ogv. -Wilkinson. Engines of War (London, i8.ji); Latham. 
“ The Shape of Sword blades,” Journal of the Koyal U.S Institu 
tion (1802); Marev, Mhnoirc stir les aimes blanches (St rassburg, 
1841; trails. |>y Lieut, t'olonel Maxwtll. LfunFm. iSiu)). 

F'or the technii.|ne of Japaiie-se swonls, sec A. Dobrci*, ” japaiusi' 
Swon 1 - blades. ” Arciiacol. Journal, Ixii, i. 218 (London. i<io5); as 
to export of F.nn>]>i‘an blades (o India, T.ord Dillon, ” ,\rms and 
.Xrmonr Abroad.” ibid. t>7. oi) 72. 1 h'. J’o.) 


an<I eonse^.i. ntly has be let down by tempering. This is accom 
pli.-hed bv lu' itiiig m a bath ot molten lead until the steel assumes ■ 
a particular C'>k*ur, at w’hich stage, while hot, the blade is adjusted 
lor straightness and curve, this being a delicate operation, as it must 
be pi'rformcvl wluK' the blade retains its temper ami heat belore | 
hnallv cooling. It n nnw ground to size, an<] the t.ing, which, tluuigh 
not hardened ])urpo<t lv. is harder than is desired tor machinin.g, is 
softened bv cooling, and machim'tl to the required torm. The hhule 
is then ground, reiie.iteil to spring temper and set, then tested as 
follow ^ ; When tempered and set before polishing it is fixed in a 
m.u hiiic ami can.sed to strike an o,ik block with a blow of 120 Ih 
with both its I'llge and back, and with similar blows, inil with a | 
force ot 00 lb, with both flats, 'these tests ilelect flaws, ami over 
or Lin.ler tempering, bv the breakage or ilistortion of the bhule, 
the blows by the flat being particularly searching tests. 11 the 
blade passts the above tests, ii is then placed vertically in a imu him' 
and shortencvl 3 in. by bending towards t'ach flat, and must recover , 
perfect straightness; it i.s then shortened i in., and must reco\ er j 
itself when supporting a weight of 33 lb bearing on its tang. riiis 
tests the elasticity ot the blade. After polishing it is again t*.^tt'd 
for stillness as al)o\ e. and must recover ])erlecl straightness, Init only 
under 32 lb, and for daslicity by a further shortening ul 3 m., 
but towards one flat only. 

The introduction of the system described al)0\e has greatly 
simplified and cheapened the process of manufacture, while the 
gr- alor excellence ot the product and tin- seven' and certain tesLs 
applied to it lyv mechanical means have increased the standard 
of etheiency ot the swords in the hands of the tro<q>s. It is 
certai.dy true that, of old, excellent blades were occasionally 
tunie i out by hand, but they were excet'dingly costly, and 
the average mt'rit of sword-blades when turnetl out in numlnrs 
by hand Was poor. It must not, however, be supiiosed that 
the regular methods described have eliminated the necessity 
for personal skill. The steel can still be spoilt by over- or umii'r- ! 
heating, w-hether for rolling or hardening; tempering and setting I 
require much e.xperieuce and skill, and blades can be <?asily injured I 
both in lorm and temper by unskilful grinding. Sword-making, j 
therefore, thougli not the somewhat uncerUiin art it once was, | 
still requires skilled craftsmen for its successful accomplishnuiit. j 

(H. W. B.; F. Po.) ! 

Authorities. — The following list of works is intended to gimle : 
tlic reader, if desired, to fuller acquaintance with the literature ami i 
authoritie:^ of the subject : — 

Archaeology and General History. ~K. Forrer,“ Der Werdegang von 
Dolch und Scliwert," introduction to Die Schwerter und Sthwert- 
kndufe der Samrnlung Carl von Schwerzcnhach (Leqizig, 1905), Ibe best 
monograiili; Dr Julius Naue, Die vorromischen Schwerter aus Kupfer, 
Bronze und Eisen (Munich, 1903), with atlas of illustrations, a 
standard work for the prehistoric periods (neither of these authors 
has been able to use the Cretan materials); K. F', Burton, 
The Book of the Sword (only i vol. published; London, 1884); 
Colonel Lane Fox (afterwards Major-General Pitt Rivers), 
Catalogue of Anthropological Collection, South Kensington Museum 
(L/^ndon, 1874); "Primitive Warfare," in Journal ot the Koyal 
United Service Institution (18O7, 1808. 1809). For special regions 
and periods, .see Lord , Egerton of Tatton, Indian and Oriental 
Armour (London, 1896); Lindcnschmit. Tracht und Bewaffnung des 
rornischen Heeres wdhrend der Kaiserzeit (Brunswick, 1882); Drum- , 
mond and Anderson, Ancient Scottish Weapons (Edinburgh and 
London, 1881). The general treatises and handbooks on arms and 
armour, such as Grose, Meyrick, Hewitt, Lacornbe and Demmiii, may 
be consulted with advantage, but with caution in details. The 
same may be said of published catalogues of mu.seums and private 
collections. W. B<jcheiin. Handbuch der Wafjenkunde (Leipzig. 
1900); R. C. Clephiin, The Defensive Armour and the Weapons and 
Engines of War of Medieval Times and of the Renaissance (London, 
1900); Ashdowm, British and Foreign Arms and Armour (London, 
lijog) ; and G. F. Baking, The Armour of Windsor Castle (Fmropean 


SWORDFISH, the name given to a small family of .spiny- 
rayed fishes (Xiphiidae), the principal eharael eristic of which 
con.sists in the prolongation of the upper jaw into a long pointed 
sword-like weapon, 'fhe " sword ” is formed by the coalcseencc 
of tlie intermaxillary and maxillary hones, which possess an 
cxiremely hard texture; it has the shape of a much i luiigated 
cone, more or less flattened throughout its whole length; the 
end is sharply pointed. It is smooth above and on the ujipiT 
part of the sides, and rough below owing lo llie pri'siuice of 
iimumerable rudimentary teeth, which have no function. 

The general form of the hcjdy is well proportioned, somewliat 
elongate, and such as is always found in fishes with great power 



Sworflfish [H istiophorus pulchrllus). 
of swimming, as, for instanei*, in the mackerel and tunny, and 
the tail terminates in a powerful bilohed caudal fin. A long fin 
occupies nearly the whole length of the back, whilst the anal 
fin is generally interrupted in the middle and conseijuently 
appears to be double. The skin i.s very firm, partly naked, 
partly with small lani eokite scales deeply embedded in the skin. 
The teeth of the lower jaw’ are, like those of the upper, merely 
rudimentary structures, which render tlie .surface of the bone 
rough without possessing any special function. 

Swordfishes have been divided into three generic groups ; - 

a. Ilistiopliorus, with a high dorsal fin which can bi' spread out 
likt: a sail, and witli ventral liiis which aie reduced to a pair of 
long styliloriu a])jjendages. 

h. Tetrapturiis, with a dorsal tin of which the anterior rays only 
are elongati*, the remainder of tlie tin being low' or jjartly oljsuletc, 
and with styliform ventral fins as in the jneceding gc'iius. 

c. Xiphins, w'lth the dorsal tin sliajx'd as in Tetrapturus, but 
without ventral fins. 

Swordfishes are truly pelagic fishes, which either singly or in 
pairs or in smaller or larger (ompanies roam over the oceans of 
the tropical and subtropical zones of both hemispheres. Some 
.species w'andcr regularly or .stray far into the temperate seas. 
Some of the troj)ical forms are the largest of Aeanlliopterygian 
I fishc.s, and not exceeded in size by any other Tcleostcan; such 
species attain to a length of from 12 to 15 ft., and swords have 
been preserved more than 3 ft. long and with a diameter of at 
I least 3 in. at the ba.se. The Ilistiopfwri, which inhabit chiefly 
I the Indo-Pacific Ocean, but occur al.so in the Atlantic, seem to 
possess in their high dorsal fin an additional aid for locomotion. 
During the rapid movements of the fish this fin is folded down- 
wards on the back, as it would impede the velocity of progress 
by the resistance it offers to the water; but, when the fish is 
swimming in a leisurely way, it is frequently seen with the fin 
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creeled, and projecting out of the water, and when quietly 
floating on the surface it can sail by the aid of the fin before the 
wind, like a boat. 

'rhe food of the swordfishes is the same as that of tunnies, 
and consists of smaller fish, and probably also in great meiisure 
of pelagic cuttle-fishes. It has been ascertained by actual 
observation that swordfishes procure their food by dashing 
into a school of fishes, piercing and killing a numlx?r of them with 
their swords; and this kind of weapon would seem to be also 
particular!) serviceable in killing large cuttle-fish, like the saw 
of sawfishes, which is used for the same purpose. But the 
saords of the large species of Hisiiophorus and Teir upturns are, 
besides, most formidable weapons of aggression. These fishes 
never hesitate to attack whales and other large cetaceans, and, 
by repeat(*dly stabbing them, generally retire from the combat 
victorious. That they combine in these attacks with the 
thr(‘sher-shark is an often -repeated story which is discredited 
by some naturalists on the ground that the dentition of the 
thresher-shark is much too weak to make an impression on the 
skin of any cetacean, d'he cause which excites swordfishes 
to such attacks is unknown; but they follow the instinct so 
blindly that they not rarely assail boats and ships in a similar 
manner, evidently mistaking them for cetaceans. They easily 
pierce the light canoes of the natives of the Pacific islands and 
the heavier boats of the professional swordfish fishermen, often 
dangerously wounding the persons sitting in them. Attacks 
by swordfishes on oc'ean-going shij)s arc so common as to be 
included among sea-risks : tliey are known to have driven their 
weapon through copper-sheathing, oak-plank and timber to a 
depth of nearly lo in., part of the sword projecting into the inside 
of th(^ ship; and the force required to produce such an elTcct 
has been described by Sir R. Ow'cn in a court of law as equal 
to “ the accumulated force of fifteen double-handed hammers,’* 
and the velocity as “ equal to that of a swivel-shot ” and “ as 
dangerous in its cfTects as a heavy artillery projectile.” Among 
the specimens of planking pierced by swordfishes which arc 
preserved in the British Museum there is one less than a foot 
square w^hich encloses the broken ends of three swords, as if the 
fishes had had the object of concentrating their attac k on the 
same vulnerable point of their supposed enemy. The part of 
the sw'ord which penedrates a .ship’s side is almost aWays broken 
off and remains in the wood, as the fish is unable to execute 
suffic iently powerful backward movements to free itself by 
extracting the .sword. 

In the Mediterranean and on the Atlantic coasts of the Unitc^d 
States the capture of sw'ordfishes forms a regular branch of the 
fishing industry. The object of the fishery in the Mediterranean 
is the common European swordfish ( Xiphias gladius)^ the aver- 
age weight of which is about i cwt., and which is abundant 
off the Sicilian coasts and on the opposite coast of Calabria. 
Tw'o methods are employed -that by harpoons, chicifly used for 
larger fish, and that by peculiarly c:c)nstructed nets called 
palamitare. This fishcTy is very productive : a company of 
fishermen frecpjently capture from twenty to fifty fish in a single 
day, and the average annual catch in Sicily and Calabria is 
repc^rted to be 140,000 kilogrammes (138 tons). The products 
of the fishery are consumed principally in a fresh state, but a 
portion is preserved in salt or oil. The flesh of the swwdfish is 
much preferred to that of the tunny, and always commands a high 
price. This species is occasionally captured on the British coast. 

On the coast of the United States a different species, Histio- 
pJwrus gladius, ocx'urs; it is a larger fish than the Mediterranean 
swordfish, attaining to a length of from 7 to 12 ft. and an 
average weight of 300 or 400 fb. It is captured only by the use 
of the harpoon. From forty to fifty vessels, schooners of some 
50 tons, are annually engaged in this fi.shery, with an aggregate 
catch amounting annually to about 3400 swordfishes, of a value 
of .i|)45,ooo. The flesh of this .spcxdes is inferior in flavour lo that 
of the Mediterranean species, and is principally consumed after 
having been preserved in salt or brine. 

Useful and detailed information on the swordfish fishery can be 
obtained from A. T. Tozzetti, “ La Pcsca nci mari dTtalia c la 


pcsca air cstero esercitata da Italiani,"' in CatcUogo esposizione 
internazionale di pesca in Berlino (1880); also from La Pesca del 
pesce-spada nello Stretto di Messina (Mt\ssina, 1880), and from 
G. Brown Goode, " Materials for a History of the Sword-fish," in 
Report of the Commissioner of Fish and Fisheries, pt. viii. 
(Wasliington, 1883). (A. c. (;.) 

SWYNFORD9 CATHERINE (c. ^^350-1403), wife of John of 
Gaunt, duke of Lancaster, was a daughter of Sir Payne Roelt, 
a knight who came to England from Hainault in the train of 
Edward lll.’s queen, Philippa. About 1367 she married Sir 
Hugh Swynford (1340-1372), a Lincolnshire man, by whom she 
hacl a son, Thomas (c. 1368-1433), wdio was a friend and com- 
panion of Henry IV. both before and after he came to the English 
throne. Soon after her husband’s death in 1372 Catherine became 
the mistress of John of Gaunt, and in 1396, nearly two years 
after the duke had become a widower for the second time, she 
was married to him at Lincoln. She died at Lincoln on the loth 
of May 1403. By John of Gaunt Catherine had four children, 
all of whom were born before their marriage. They were 
declared legitimate in 1397 and took the name of Beaufort 
from one of their father’s castles in Anjou (see Beaufort). 

SYAGRIUS (d. 487), the last of the independent Roman 
administrators of Gaul, was the son of Aegidius, who had seized 
Gaul w'hilc Ricimer was master of Italy. From 464 to 486 he 
governed that part of Gaul which lies between the Maas, the 
Scheldt and the Seine, and w^as termed “ king of the Romans ” 
by the German invaders, Franks, Burgundians and Visigoths, 
who already occupied the rest of Gaul. Defeated in 486 by 
( lovis, king of the Salian Franks, at the battle of Soissons, 
Syagrius fled, l(‘aving his land at the mercy of the Franks, 
lie sought refuge with Alaric IT, king of the Visigoth.s, at 
Toulouse, but Alaric imprisoned him instead of granting him 
refuge, and delivered him up to Clovis. He was executed in 
487, secretly and by the sword, according to Gregory of Tours. 

SYBARIS, a city of Magna Graccia, on the Gulf of Tarentum, 
between the rivers Cralhis (Crati) and Sybaris (Coscilc), ^^hich 
now meet 3 rn. from the sea, but in ancient times had independent 
mouths, was the oldest Greek colony in this region. It was 
an Achaean colony founded by Isus of Helice (about 720 B.c.), 
but had among its settlers many I’roczcnians, who were ultimately 
expelled. Placed in a very fertile, though now most unhealthy, 
region, and folUnving a liberal policy in the admission of citizens 
from all quarters, tlie city became great and opulent, with a vast 
subject territory and divers daughter colonies even on the 
Tyrrhenian Sea (Posidonia, Laus, Scidrus). For magnificence 
and luxury the Sybarites were proverbial throughout Greece, 
and in the 6th oentuiy probably no Hellenic city could compare 
w'ith its wealth and splendour. At length contests between 
the democrats and oligarchs, in which many of the latter w^ere 
expelled and took refuge at Crotona, led to a war with that 
city, and the Crotoniats with very inferior forces were com- 
pletely victorious. They razed Sybaris to the ground and turned 
the whalers of Crathis to flow^ over its ruins (510 B.c.). Explora- 
tions undertaken by the Italian government in 1879 and 1887 
failed to lead to a precise knowledge of the site. The only 
discoveries made were (i) that of an extensive necropolis, some 
8 m. to the west of the confluence of the two rivers, of the 
end of the first Iron age, knowm as that of Torre Mordillo, the 
contents of which are now preserved at Potenza; (2) that of 
a necropolis of about 400 B.c. — the period of the greatest 
prosperity of Thurii — consisting of tombs covered by 

tumuli (called locally iimponi), in some of which were found 
fine gold plates w'ith mystic inscriptions in Greek characters; 
one of these tumuli was over 90 ft. in diameter at the base 
with a single burial in a sarcophagus in the centre. 

Sec P. Lenormant, La Grande-Cyhe, i. 325 swp (Paris, 1881); 
F. S. Cavallari, in Notizie degli Scavi (18791 passim] 1880, 08, 152); 
A. Pasqiii, ibid. (1888), 239, ,^02, 573, O48; P. Orsi, in Atti del con- 
gresso di scienze static he, v. 195 sqtp (Romo, 1904). (T. As.) 

SYBEL, HEINRICH VON (1817-1895), German historian, 
sprang from a Protestant family which had long been e.stablished 
at Soest, in Westphalia. He was born on the 2nd of December 
1817 at Dusseldorf, where his father held important posts in 
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the public service both under the French and the Prussians; 
in 1831 he had been raised to the hereditar)^ nobility. His 
home wiis one of the centres of the vi^^orous literary iind artistic 
life for which at that time Diisseldorf was renowned. Syl^l 
was educated at the g\’mnasiiim of his native town, and then 
at the university of Berlin, where he came under the influence 
of Siivigny and of Ranke, whose most distinguished pupil he 
was to become. After taking his degree, he settled down in 
184T as Privatdozent in histor\" at the university of Bonn. He 
had already made himself known by critical studies on the 
histor>' of the middle ages, of which the most important was his 
Ceschichte des ersten Kreuzzuges (Diisseldorf, 1841; new ed., 
Leipzig, 188 1 ), a work which ^ besides its merit as a valuable 
piece of historical investigation, according to the critical methods 
which he had learnt from Ranke, was also of some significance 
as a protest against the vaguely enthusiastic attitude towards 
the middle ages encouraged by the Romantic school. Lady 
Dufl-Gordon published in 1S61 an English translation of part j 
of this book, to which are added lectures on the crusades | 
delivered in Munich in 1858, under the title History and | 
Literature of the Crusades. This was followed by a study on I 
the growth of German kingship (Die Entstehung des deutsehen 
Konigturns, PVankfort. 1844, and again i88t), after which he was 
appointed professor. 

In the same year (1844) Sybel came forward prominently 
as an opponent of the I Itramontane party. The exhibition 
of the Holy Coat at Trier had attracted enormous numbers of ! 
pilgrims, and so, indignant at what appeared to him an imposture, ; 
he assisted to publish an investigation into the authenticity 
of the celebrated relic. From this time he began to take an 
active part in contemporarv’ politics and in controversy as a • 
strong though moderate Liberal. In 1846 he was appointed 
professor at Marburg, and though this small university offered 
little scope for his activities as a teacher, a seat in the Hessian | 
Landtag gave him hi.s first experience of political affairs. In 1 
1848 he was present at Frankfurt, but he did not succeed in ’ 
winning a seat for the National Assembly, His opposition to 
the extreme democratic and revolutionary' party made him 
unpopular with the mob, who broke his windows, as his Liberalism 
made him suspected at court. He sat in the Erfurt parliament 
of 1850, and w'as attached to the Gotha party, which hoped 
for the regeneration of Germany through the ascendancy of 
Prussia. During the years that followe(j all political cactivity 
was impossible, but he was fully occupied with his great w'ork 
Geschichte der Revolutionszeit ijSg-iSoo, for which he had made 
prolonged studies in the archives of Paris and other countries. 
The later editions of the earlier volumes are much enlarged and 
altered, and a new' edition was published at Stuttgart in 1882. 
The first three volumes have been translated into Ehiglish by 
W. C. Perry' (1867-1869). In this w'ork he for the first time 
showed the connexion between the internal and external history' 
of France; he was also the first, by a .systematic study of the 
records, to check and correct the traditional account of many' 
episodes in the internal history. His demonstration that 
letters attributed to Marie Antoinette w'ere not genuine roused 
much interest in France. For the history' of German thought 
it was of the greatest importance that a Liberal from the Rhine, 
by a systematic history of the Revolution, attempted to over- 
throw the influence which the revolutionary legend, as expounded 
by French writers, had acquired over the German mind; and 
the book was an essential part of the influences which led to 
the formation of a National Liberal .school of thought. Sybel 
had been much influenced by Burke, on whom he had published 
two essays. The work was in fact the first attempt to substitute 
for the popular representations of Thiers and Lamartine the 
critical investigation which has been carried on with such 
brilliance by Taine and Sorel. 

In 1856, on the recommendation of Ranke, Sybel accepted 
the post of professor at Munich, where King Maximilian 11 . 
of Bavaria^ a wise and generous patron of learning, hoped to 
establish a school of history. He found here a fruitful field for 
his activity. Besides continuing his work on the Revolution 


and on the middle ages, he w'as occupied with the Historical 
Seminar w'hich he instituted ; w'ith the Historische zeitschrift 
which he founded, the original and model of the numerous 
technical historical publications w'hich now exist; and as 
secretary of the new historical commission. Political differences 
soon interfered with his work; as an adherent of Prussia 
and a Protestant, especially as a militant champion against 
the Ultramontanes, he was from the first an object of sus- 
picion to the Clerical party. In the political excitement w'hich 
follow'cd the war of 1859 he found that he could not hope for 
the unreserv'ed support of the king, and therefore in 1861 he 
accepted a professorship at Bonn, which he held till 1875. 
He was at once elected a member of the Prussian Lower House, 
and during the next three years was one of the most active 
members of that assembly : in several important debates he 
led the attack on the government, and opposed the pnlicv of 
Bismarck, not only on financial but also on the Polish and 
Danish affairs. In 1864 he did not stand for re-election, owing 
to an affection of the eyes, but in 1866 he was one of the first 
to point out the way' to a reconciliation between Bismarck 
and his former opponents. He had a seat in the Constituent 
Assembly of 1867, and while he joined the National Liberals he 
distinguished himself by his opposition to the introdiu tion of 
universal suffrage, the effects of which he, as did many other 
Liberals, much distrusted. In 1874110 again accepted a seat in 
the Prussian parliament, in order to support the government 
in their conflict with the Clericals, and after 1878 with the 
Socialists. In two pamphlets, by an analysis of the teaching 
of the Socialists and a suiA'ey of Clerical policy during the 19th 
century', he explained and justified his opinions. In 1880 he 
retired, like so many other Liberals, disheartened by th(‘ change 
in political life, which he attributed to universal suffrage. 

In 1875 he had been apix)intecl by Bismarck to the post of 
director of the Prussian archives. Under his superintendence 
w'as beg\in the great series of publications, besides that of the 
correspondence of Frederick the Great, in the editing of which he 
1 himself took part. His last years were occupied on his great 
; work, Die Degrundung des deutsehen Reiches durch Wilhelm /. 

■ (Munich, 1889 1894), a work of great importance, for he was 
allowed to use the Prussian state papers, and was therefore 
enabled to write a history of the greatest events of his own 
time with full access to the most secret sources of information. 
As a history' of Prussian policy from i860 to t866 it is therefore 
of incomparable value. After the fall of Bismarck the per- 
mission to use the .secret papers was withdrawn, and therefore 
vols. vi. and vii., which deal with the years 1866 to 1870, are of 
I less importance. This work has been translated into Ehiglish 
I as The Founding of the German Empire, by M. L. Perrin and 
G. Bradford (New York, 1890 1891). Sy'bel did not live to write 
the account of the war with France, dying at Marburg on the 
ist of August 1895. His other writings include Die deutsche 
Nation und das Kaiserreich (1862) and a large number of 
historical articles. 

Sybel left two sons, one of whom became an officer in the 
Prussian army ; the other, Ludwig von Sybel (b. 1846), pro- 
fessor of archaeology' in the university of Marburg, is the author 
of several works dealing with Greek archaeology. 

Some of Sybel's numerous historiCcVl and political essays have 
been collected in Kleine historische Schriften (3 vols., 1863, i860, 
1881; new ed., 1897); Vortriige und Aufsdtze (Berlin, 1874); and 
Vortrdge und Ahhandlungen, published after his death with a 
biographical introduction by C. Varrentrapp (Munich, 1897). 

SYCOPHANT (Gr. frvKo<^avTT;«), in ancient Greece the counter- 
part of the Roman delator (</.v.), a public informer. According 
to ancient authorities, the word (derived by them from (tIkov, 
'' fig,” and 0atVctv, to show ”) meant one who informed against 
another for exporting figs (which was forbidden by law) 
or for stealing the fruit of the sacred fig-trees, whether in time 
of famine or on any other occasion. Another old explanation 
was that fines and taxes were at one time paid in figs, wine and 
oil, and those who collected such payments in kind were called 
sycophants because they “presented,” publicly handed them 
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over to the state. Bockh suggested that the word signified one 
wlio laid an information in reference to an object of trifling value, 
siK'h as a fig (cf. “ I don’t care a fig about it ”), but there seems 
no authority for such a use of o-vkov in Greek. According to 
C. Sittl (Di(' Gebdrden der Griechen und RdmeVy Leipzig, 1890) 
the word refers to an obscene gesture of phallic significance 
(sec also A. B. Cook in Classical RevieWy August 1907), called 
“ showing the fig ” {faire la figuCy far lafica or le fiche), originally 
prophylactic in character. Such gesture, directed towards an 
inoffensive person, became an insult, and the word sycophant 
might imply one who insulted another by bringing a frivolous or 
malicious ac cusation against him. According to S, Reinach {Revue 
des Hudes grecques, 1906, vol. xix.), who draws special attention 
to the similar formation, hierophant, the sycophant was an 
official connected with the cult of the Phytalidae, whose epony- 
mus, Phy talus, was rewarded with a fig-tree by the wandering 
Dcincter in return for his hospitality. The final act of the cult, 
the “ exaltation ” of the fig, with which Reinach compares the 
“ exaltation ” of the car of corn by the hierophant at the 
Eleusinian mysteries, was performed by the sycophant. 
Again, like the hierophant, the sycophant publicly pronounced 
the formula of exclusion of certain unworthy persons from the 
celebration of the mysteries of the fig. As the cult of the 
l^hytalidae sank into insignificance beside the greater mysteries, 
the term sycophant survived in popular language in the 
sense of an informer or denouncer, whose charges deserved 
but little consideration. L. Shadwell suggests that the real 
meaning is “ fig-discoverer,” not “ fig-informer,” referring to 
the blackmailer who discovers the figs ” (that is, the money) 
of the rich man and forces him to hand it over by the threat 
of bringing a criminal accusation against him. It must be 
remembered that any Athenian citizen was at liberty to accuse 
another of a public offence, and the danger of such a privilege 
being abused is sufficiently obvious. The people naturally 
looked upon all persons of wealth and position with suspicion, 
and were ready to believe any charge brought against them. 
Such prosecutions also put money into the pockets of the judges, 
and, if successful, into the public treasury. In many cases the 
accused persons, in order to avoid the indignity of a public 
trial, bought off their accusers, who found in this a fruitful source 
of revenue. Certain legal remedies, intended to prevent the 
abuses of the system, undoubtedly existed. Persons found 
guilty of bringing false charges, of blackmail, or of suborning false 
witnesses, were liable to criminal prosecution by the state and 
a fine on conviction. Penalties were also inflicted if an accuser 
failed to carry the prosecution through or to obtain a fifth part 
of the votes. But these remedies were rather simple deterrents, 
and instances of informers being actually brought to trial are 
rare. Sycophants were an inseparable accompaniment of the 
democracy, and the profession, at least from a political point of 
view, was not regarded as in any way dishonourable. The idea 
of encouraging the citizens to assist in the detection of crime 
or treason against the state was commendable; it was not the 
use, but the abuse, of the privilege that was so injurious. Allu- 
sions to the sy('ophants are frequent in Aristophanes and the 
Attic orators. The word is now generally used in the sense of 
a cringing flatterer of the great. 

See Meit^r and Schomann, Der attische Process (cd. J. H. Lipsiiis, 
1883-1887); article by C. R. Kennedy and H. Holden, in Smith's 
Dictionary of Antiquities (3rd cd., 1891). 

SYDENHAM, CHARLES EDWARD POULETT-THOMSON, 

1st 15 a RON (1799-1841), British statesman, was born on the 13th 
of September 1799, being the son of John Buncombe-Poulett- 
Thomson, a London merchant. After some years spent in his 
father’s business in Russia and in London he was returned to 
the House of Commons for Dover in 1826. In 1830 he joined 
Lord Grey’s ministry as vice-president of the board of trade 
and treasurer of the navy. A free-trader and an expert in 
financial matters he was elected M.P. for Manchester in 1832, 
a seat which he occupied for many years. He was continuously 
occupied with negotiations affecting international commerce 
until 1839, when he accepted the governor-generalship of Canada, 
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where it fell to his lot to establish the union of Upper and Lower 
Canada. His services in establishing the Canadian constitution 
were recognized in 1840 by a K.C.B. and a peerage. He took 
the title of Baron Sydenham of Sydenham in Kent and Toronto 
in Canada. He died unmarried on the 4th of September 1841, 
when his peerage became extinct. 

His Memoirs were published by his brother, G. J. Poiilett Scrope, 
in 1843. 

SYDENHAM, THOMAS (1624-1689), English physician, was 
born on the loth of September 1624 at Wynford Eagle in Dorset, 
where his father was a gentleman of property and good pedigree. 
At the age of eighteen he was entered at Magdalen Hall, Oxford; 
after a short period his college studies appear to have been 
interrupted, and he served for a time as an officer in the army 
of the parliament. He completed his Oxford course in 1648, 
graduating as bachelor of medicine, and about the same time 
he was elected a fellow of All Souls College. It was not until 
nearly thirty years later (1676) that he graduated as M.D., not 
at Oxford, but at Pembroke Hall, Cambridge, where his eldest 
son was then an undergraduate. After 1648 he seems to have 
spent some time studying medicine at Oxford, but he w^as soon 
again engaged in military service, and in 1654 he received the 
sum of £600, as a result of a petition he addressed to Cromwell, 
setting forth that various arrears were due to two of his brothers 
who had been killed and that he himself had faithfully served 
the parliament with the loss of much blood. In 1655 ke resigned 
his fellowship at All Souls and married, and probably a few 
years later went to study medicine at Montpellier. In 1663 he 
passed the examinations of the College of Physicians for their 
licence to practise in Westminster and 6 m. round; but it is 
probable that he had been settled in London for some time before 
that. This minimum qualification to practise was the single 
bond between Sydenham and the College of Physicians through- 
out the whole of his career. He seems to have been distrusted 
by some members of the faculty because he was an innovator 
and something of a plain-dealer. In his letter to John Maplctoft 
he refers to a class of detractors ” qui vitio statim vertunt si 
quis novi ali(}uid, ab illis non prius dictum vcl etiam inauditum, 
in medium proferat ”; and in a letter to Robert Boyle, written 
the year before his death (and the only authentic specimen of 
his English composition that remains), he says, “ I have the 
happiness of curing my patients, at least of having it said con- 
cerning me that few miscarry under me; but [1] cannot brag 
of my correspondency with some other of my faculty. . . . 
Though yet, in taken fire at my attempts to reduce practice 
to a greater easiness, plainness, and in the meantime letting the 
mountebank at Charing Cross pass unrailed at, they contradict 
themselves, and would make the world believe I may prove 
more considerable than they would have me.” S)'denham 
attracted to him in warm friendship some of the most discriminat- 
ing men of his time, such as John Locke and Robert Boyle. His 
first book, Meihodus curandi febreSy was published in 1666; 
a second edition, with an additional chapter on the plague, 
in 1668; and a third edition, much enlarged and bearing the 
better-known title of Observationes medicae, in 1676. His next 
publication was in 1680 in the form of two Epistolae respon- 
soriae, the one, “ On Epidemics,” addressed to Robert Brady, 
regius professor of physic at Cambridge, and the other “ On 
the Lues venerea,” to Henry Paman, public orator at Cambridge 
and Gresham professor in London. In 1682 he issued another 
Dissertatio epistolarisy on the treatment of confluent small-pox 
and on hysteria, addressed to Dr William Cole of Worcester. 
The Tractatus de podagra et hydrope came out in 1683, and the 
Schedula monitoria de novae febris ingressu in 1686. His last com- 
pleted work. Processus integri, is an outline sketch of pathology 
and practice; twenty copies of it were printed in 1692, and, 
being a compendium, it has been more often republished both 
in England and in other countries than any other of his WTitings 
separately. A fragment on pulmonary consumption was found 
among his papers. His collected writings occupy about 600 
pages 8vo, in the Latin, though whether that or English was the 
language in which they were originally written is disputed. 
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Hardly anything is known of Sydenham’s personal history 
in London. He died in London on the 29th of December 1689, 
and was buried in the church of St James, Piccadilly, where 
a mural slab was put up by the College of Physicians in 1810. 

Althon^^h Sydenham was a highly successful practitioner anil 
saw, besules loreign reprints, more than one now edition of his 
various tr.ic tales called fur in his lifetime, his lame as the lather 
of English medicine, or the English Hippocratt"^. w.i'^ «lecidedly 
posthumous. E\)r a l»»ng time he was held in \agiie esteem tor the 
sucress of his cooling (or rather ex]H'ctant'i tia atnu'nt of small-pox, 
for his laudanum (the first form of a tincture ot opium), and lor his 
adNOCacy of the use of reruviaii bark in quart.ui ague>. There 
however, tliosc among his contemporaries who understood j 
soiui thing of Sydenham’s importance in larger matters than details | 
of treatment and pharmacy, chief among them being the talented I 
Kichard Morton. But the attitude of the academical me«licine of , 
the day is doubtless indicatoil in Marlin Li ter'> um‘ ot the term 1 
“ sectaries ” for Sydenham and hE admirers, at a time (1094) when 
the leader had bivn dead live yeaiN. It tiure \\ere any doubt 
that the opposition to him wa^ quite otlier than ]M>litie.al. it woiihl 
be Set at rest bv tin* testimony of Dr Anvlrew Ih-own,* who went 
from Scotland to inquire into Sytlenham’s praolue and has inci- 
deiitallv re\ealed. what was commonly thought ot it at the time, 
ill his r/a./iVa/ 'M Schedule co/ir/u the \e:e Cure of Fd ius. In 
the series of Har\ fian orations at the College ot I'hy^dcians. Syden- 
ham is firs* mentioned in the oration ot Dr John .Vrbnthriot (1727). 
who styles him ' aemnlii^ Hippocrati>. " H. B<h rhaa' e. the Leyden 
professor, v.m'' wont to spt\ik of him in l cL*"- (wliich hail alwa\ ^ 
>orne j>upils from b'ligland an <1 Sce)tl.in<C) * Vugh.ie Innu-ii, aiit'^ : 
Phoebnm. veram Hippoeratiei viri S])eeiem.” A. \on Haller 
rnarke 1 oiu' ot the epochs in his scheme ot inedu. il j>rogre.ss with the | 
name of Svdelihani. He indeed famous becaii>e he iil.iugurate.i i 
a new metho.l and a better elhic> of practice, tin- wotth and <]irfu''i\ e 
intlu nce of which «lid not become oV)\ious (exci'pi to those who 
were on the sam-‘ line with himself, >uch as MortoiU until a good 
many years afterwarils. It remains to cou"! ler l>rielly w hat hi'< 
innovations were. 

First and toreinost he did the best he could for his patients, and 
made as little a'’ ])()Ssible of the iny'='teries ai;d tr.ailitional liogmas 
of the err, ft. All the -lories told of him are ch.iracterisiic. Callerl 
to a gentleman who had been snbjeeled to the lowering tn-atmeiit, 
and fmdiiiig him m a pitiful state of h\>terical U])set, he " coiict ived 
that this was occasioned partly by hi> long illm-.-, partly by the 
revious cwacuatioii'', and jiartly by eirpdines',. I therefore on I cred 
im a ro.i'-t chicken an<l a pint ol canary.” A gentleman of 
fortiint; who was a victim to hypoi hondria was .'it length told 
by Sydenliam that he could do no more for him, but that thire 
was living at Inverness a certain Dr Kobert-on who ha<l great 
skill in ca-i s like his; the patient jourm-yti-d to Inv«Tiuss full of 
hope, an«l , finding no doctor of the name there, came back toT^umlon 
full of rage, but cured with.il ol In', coiunlaiut. Oi a piece with 
this i.s his famous advice to Sir Kichard Blackniore. When Black- 
more first engaged in the study of physic he iiKpiired ol i >r Sydenham 
what authors he should read, an<l was rlirected by that physician to 
Don Quixote, " which.” said he. ” is a very goixl book; T read it 
still.” There were cases, he tells us, in his practice where " I have 
consulted my ]»atient's safety and my own rej.ut.ilioii most effectu- 
ally by <loing nothing at all.” It was in the tn atment of small- 
pox that his startling innovation , in that direcii«)n made most stir. 
It would be a mistiiko, however, to suppose that Sydenham wrote 
no long prescriptions, after the fashion of the- time, or was entirely 
free from theoretical bias. Doctrint^s ol disease he had, as every 
practitioner must have; but he was too much alive to the multi- 
plicity of new facts and to the infinite variety of individual con- 
stitutions to aim at symmetry in his theoretT al views or at con- 
sistency bc-tween his practice and his doctrines; and his treatment 
was what he louiid to answer best, whether it were beiundum urtem 
or not. His fundamental idea was to tidve .ii-, eases as they jue*- 
senterl themselves in nature and to draw u[) a coni])]ete ])ictun; 
(” Krankheitsbild ” of the Germans) of the objective characters of 
each. Most forms of ill-health, he insisted, had a definite type, 
comparable to the types of animal and vegetable species. The con- 
formity of type in the symptoms and course of a malady was due 
to the uniformity of the cause. The causes that he dwelt upon 
were the ” evident and conjunct causes,” or, in other wonis, the 
morbid phenomena; the remote cau.ses he thought it vain to seek 
after. Acute diseases, such as fevers and inflammiitions, he regarded 
as a wholesome conservative effort or reaction of tiie organism to 
meet the blow of .some injurious influence operating from without; 
in this he followed the Hippocratic teaching closely as well as the 
Hippocratic practice of watching and aiding the natural crises. 
Chronic diseases, on the other hand, were a depraved state of the 
humours, mostly due to errors of diet and general maiiTierof life, for 
which we ourselves were directly accountable. Hence his famous 
di'.tum : ” acutos dico, qiii ut plurimum J?euin habent authorein, 

* See Dr John Brown's Horae subsecivae, art. ” Dr Andrew Brown 
and Sydenham.” 


' .siciit chronici ipsos nos.” Sydenham's nosological mcthoil is 
I essentially the modern one, except that it wanted the inorbid 
anatomy part, whicdi w’as tirst introduced into the ” natural history 
of disease ” by Morgagni nearly a century later. In both depar{- 
nients of nosology, the acute and the chronic, Sydenham con- 
tributed largely to the natural history by his ow n accurate (»l)servii- 
tion anil philosophical comparison ol case with case and tyj)e with 
tyi'e. The Ohsen'utKuies mcdicae and the first lipistola y(\s/u)}isoyi(i 
contain evidence of a close studv of the various fevers, fluxes and 
other acute maladies of London over a series of years, their diller- 
ences from year to year and from season to season, togetlu r witli 
references to the prevailing wiather - the whole body ot observa- 
tions being used to illustrate the doctrine of the ” ejiidi rmic con- 
stitution ” of the year or season, which he considi'red to depend 
olteii upon insiTii table telluric causes. The type of tin- acute 
tlisease viu‘ie<l, ho loiiiid, according to the year and .sea.soii, and 
the riglit treatment couhi not be ailopted until the type was known. 
There luul been nothing quite like this in medical liteiatiee since 
the Hip]»ocratic treatise, a€(iwy, uSdruy, rdirwv] and tliere are 

probably some germs of truth in it still undeveloped, although the 
modern science ot e]>idemiology has introduced a whole mwv set of 
considerations. Among other things Sydenham is ci edited with 
the hist iliagnosis of scarlatina and with the modern delijuLioii of 
chorea (in Sihed. mouit.). After small pox, the iliseases ti» wliieli 
he refers most are hysteria and gout, his ilescription of the latter 
(trom the symptoms in his own ].)ersoii) being one of the i l.issical 
pieces ot medical writing. While Sydenham's ” natural lii.story ” 
method has doul)tle.s.s been the chief grouiKl ot his great post- 
humous faint‘, there ran be no question that .mother nason for the 
admiration of i)OstiTity was th.at which is indicated by K. G. 
Latham, wiien he says, ” I believe that the moral element of a 
liberal and t .inditl spirit went hand in hand with tlie int« llectual 
qualifications of observation, analysis and comparison.” 

Anifuig the lives of Sy«lenham are one (anoiiymous) by 8amiiel 
Johnson in Jolin Swan’s translation of his w'orks (London, 1742), 
another by C. G. Kulin in his edition of his works (Eeijizig, 1H27), ;md 
a third by Dr K. G. L.'itham in his translation of liis w orks ])nbli.shed 
in London by the Sydenham Suci(‘ty in iHjS. Si*e also I'red^ric 
Picard, S\ deft ham, sa vie, aes cruryes (Paris, iS.Scj), and J. V, Payne, 
T. Sydenham (Loudon, 1900). J;r Jtihii Brown's ” Locke ami 
Sj'denham,” in Jloyae suhsedvae (lidinbiirgh, 1^5^), is ot the nature 
ol eulogy. .Many collected editions of lus works liavc been juib- 
lishet!, as well as translations into English, German, French ami 
lUilian. Dr W. A. GreenhiH’s Eatin ti'xt (London, itS44, Syd. Soc.) 
is a model of editing and indexing. The most intiTesting .summary 
ot <loctiine and praetice by the author himself is the introduction 
to the 3i'l edition cif i.)!jMrraf tones medicac (ibjiJ. 

SYDENHAM, a large residential di.strict in the south ef 
London, England, partly within the metropolitan borough of 
Lewisham {q.v.). The C'rystal Palace {q.v.) is in this district. 

SYDNEY, the capital of New South Wales, Australia, in 
CTimberland county, on the east coast of the continent, situated 
on the .south shore of Port Jackson {q.v.)y in 33^' 15' 44" S., 151® 
12' 23" 1'^. Few capitals in the world can rival Sydney in natural 
advantages and beauty of site. It stand.s on undulating and 
easily drained ground, upon a bed of sand.stone rock, on a 
peninsula jutting into one of the deepest, safest and most 
beautiful harbours in the world; and in addition it lies in the 
centre of a great carboniferous area. The metropolitan area of 
Sydney consi'-ts of a peninsula, about 13 m. in lenglli, lying 
I between the l^irramatta and Georgi ’.s rivers. 'I'lie sea frontage 
of this area stretches fur 12 m. from the South Head of Port 
Jack.soii to the North Head of Botany Jhiy; it consists of bold 
cliffs alternating with beautiful beaches, of wJiieh some arc 
connected with the city by tramway, and form favourite 
places of re.'>()rt. 'The city proper occupies tw^o indented tongues 
of land, having a w^ater frontage on I*ort Jackson, and extending 
from Rusheutter’s Bay on the east to Black wattle Bay on the 
w'cst, a distance of 8 rn., nearly tw'o miles of which is occupied 
by the Domain and the botanical gardens. The business 
quarter is a limited area lying between Darling ilarbuur and the 
Jlomain. J'he streets are irregular in width, some of them narrow 
and close together, while those leading dow n to Darling Harbour 
have a steep incline. Sydney has in conseciuence more than 
usually the appearance of an okl-w^orld town. 

The main street of the city, George Street, is 2 m. long, 
running from north to south; it contains the town-hall, the post 
olTice and the Anglican cathedral. T’he post olhec is a hand- 
some sandstone building in Renaissance style; it is colonnaded 
on two sides with polished granite columns and surmounted l)y 
a clock tower, containing a peal of bells. The town-hall, a large 
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SYDNEY 


florid building of Classic order, stands on an eminence, and its 
clock tower forms a landmark; it contains the spacious Centennial 
Hall (commemorating the first Australian colonization here in 
1787), and has one of the finest organs in the world. Opposite 
are the Queen Victoria Markets, a striking Byzantine erection, 
capped by numerous turrets and domes. Adjoining the town hall 
is the Anglican cathedral of St Andrew, in the Perpendicular style; 
it has two towt^rs at the west end and a low central tower above 
the intersection of the nave and transepts, with a very handsome 
chapter house. Second in importance to George Street is Pitt 
Street, which runs parallel to it from the Circular Quay to the rail- 
way station; Macquarie Street runs alongside the Domain and 
contains a number of public buildings, including the treasury, the 
oflficc of public works, the houses of parliament and the mint. 
In Bridge Street, behind the ollice of public works, are the ex- 
change and tlie crown lands office. All these government offices 
are in classical style. The Roman Catholic ('athedral of St 
Marv lies on the north-east side of Hyde Park; it is a splendid 
Gothic struct lire, the finest in Australia. This cathedral has 
been twice destroyed by fire, and the existing building, from the 
designs of Mr W. W. Wardell, was consecrated in 1905. Govern- 
ment House, the residence of the governor-general, an excellent 
Tudor building erected in 1837, and several times enlarged, is 
delightfully situated in the Domain, overlooking Farm Cove. 
The residenc(‘ of the state governor is at Rose Bay, east of the 
city. At the top of King Street there is a statue of Queen 
Victoria and close by a statue of Prince Albert, at the 
entrance to Hyde Park, in which the most elevated spot 
is occupied by a statue of Captain Cook. The university 
stands in its owm grounds on the site of Grose Farm, the 
scene of one of the earliest attempts at government farm- 
ing. Like most of the buildings at Sydney, the university is 
built of tht* excellent sandstone from the quarries of J^yrmont; 
it is 15th-century Gothic in style and stands at the top of a 
gentle slope, surrounded by gardens. Around it lie three Gothic 
colleges in the 14th-century style, affiliated to the university 
and known as St Paul’s, St John’s and St Andrews’s. They are 
residential colleges belonging respectively to the Anglicans, 
Roman Catholics and Presiwterians. 'J’he university provides 
instruction and grants degrees in arts, law, medicine, science 
and engineering; instruction in theolog\', liowevcr, is given, 
not by the university, but by the different affiliated colleges. 

To compensate for the narrowness of its streets and its lack 
of fine promenades Sydney possesses a number of grand parks, 
surpassed in few other capitals. Hyde Park is a jilatcau almost 
in the centre of the city, which in the early days of Sydney was 
used as a race-course. Adjoining anj two smaller parks, Cook 
Park and Philip Park, while north of these stretches tl.e 
Domain and the botanical gardens, d’he Domain embraces 
138 acres, extending along one side of Woolloomooloo Bay and 
surrounding Farm Cove, in which the warships belonging to 
the Australian station are usually anchored; in this charming 
expanse of ])ark land are the governor's residence and the 
National Art Gallery, which houses a splendid collection of 
pictures by modern artists, statuar}', potter\^ and other objects 
of art. The botanical gardens on the southern shores of Farm 
Cove are the finest in the Commonwealth and arc distinguished 
for their immcn.se collection of exotics. On the south-east of 
the city lie Moore Park, 600 acres in exUmt, containing two 
fine cricket grounds and the show grounds of the iigricultural 
society, and Centennial Park, formerly a water reserve of 768 
at res. Adjoining Moore Park is the metropolitan race-course 
of Randwick. There are numerous other and smaller parks, 
of which the chief arc Wentworth Park laid out on the site 
of Black wattle Swamp, Prince Alfred Park, Belmore Park and 
Victoria Park adjoining the university grounds. 

Sydney harbour is divided into a number of inlets by pro- 
jecting headlands. The head of Woolloomooloo Bay, Sydney 
Cove, the shallow bay between Dawes and Millers Point, and 
Darling Harbour, arc lined with wharves. The Circular Quay 
at the head of Sydney (x)ve is 1300 ft. long, and here all the 
great ocean liners from Europe, China and Japan are berthed. 
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while to the great wharf in Woolloomooloo Bay, 3000 ft. in length, 
the American liners and the majority of the small coasting 
vessels come to discharge their cargoes. The whole of the eastern 
side of Darling Harbour is occupied by a succession of wharves 
and piers, there being in all 4000 ft. of wharfage. Connected 
with the main railway system of the colony is the Darling 
Harbour Wharf 1260 ft. long and equipped with electric light, 
stationary and travelling hydraulic cranes, machinery for meat 
freezing, and large sheds for storing corn and wool. In addition 
to these there arc wharves at Pyrmont and Blackwattle Bay, 
respectively 3500 ft. and 1400 ft. long. These harbours on the 
eastern side of Sydney are mainly frequented by cargo boats 
trading in coal, corn, frozen meat, wool, hides and various ores. 
The total length of quays and wharves belonging to the port 
amounts to some 23 m. The dock accommodation is extensive. 
On Cockatoo Island, a few miles west of the city, the government 
have two large dry docks, the Fitzroy dock, 450 ft. long, and the 
Sutherkind dock, 630 ft. Mort’s dock, another large dry dock, 
is at Mort’s Bay, Balmain, while there are five floating docks 
with a combined lifting power of 3895 tuns, and the three patent 
slips in Mort’s Bay can raise between them 3040 tons. Prior to 
1899 the jurisdiction of the port was in the hands of a marine 
board, three members of which were elected by the shipping 
interest, and the remaining four nominated by the government, 
but in that year the board was replaced by a single official, 
known as the superintendent of the department of navigation 
and r<‘spon.sil)le to the colonial secretary. 

Sydney has a great number of learned, educational and charit- 
able institutions ; it possesses a Royal Society, a Linncan Society 
and a Geographical Society, a women’s college affiliated to the 
university, an astronomical observatory, a technical college, a 
school of art with library attached, a bacteriological institute 
at Ro.se Bay, a museum and a free public library. Standing in 
the centre of a great coal-bearing basin, Sydney is naturally 
the seat of numerous manufactures, to the prosperity of which 
the abundance and ( heapness of coal has been highly conducive. 
In addition to the industries connected with the shipping, large 
numbers of hands are cmploNxd in the government railway 
works, where the locomotives and rolling stock used by the state 
railways are manufactured. There are several large toljacco 
factoric.s, flour mills, boot factories, sugar refineries, tanneries, 
tallow works, meiil-pro.serving, glue and kerosene oil factories 
and soap works. Clothing, carriages, pottery^ glass, paper and 
furniture are made, and there are numerous minor industries. 

Sydney is governed municipally by a city council. The gas and 
electric lighting is in the hands of private firms. The adminis- 
tration of tlie park, the city improvements ami the water and 
sewerage departments have been handed over to boards and 
trusts. The control of the traffic is in the hands of tht‘ police, 
who, with the wharves and the tramways, are directed by the 
state government. The whole district between Sydney and 
Parramatta on each side of the railway is practically ()ne con- 
tinuous town, the more fashionable suburbs lying on the east 
of the city while the business extenskjri is to the westward and 
the southern (juarters are largely devotiid to manufacturing. 
The suburbs comprise the following distinct inuniiupalitlcs, 
Alexandria, with a population in 1901 of 9341 ; Annandale, 
8349; Aslificld, 14,329; Balmain, 30,076; Bexhy', 3079; Botany, 
3383; North Botany, 3772; Bunvood, 7521; Camperdown, 7931; 
Canterbury, 4226; Concord, 2818; Darlington, 3784; Drun>- 
moyne, 4244; Enfield, 2497; Krskineville, 6059; Glebe, 19,220; 
Hunter’s Hill, 4232; Hurstville, 4019; Kogarali, 3892; Lane 
Cove, 1918; Leichhardt, 17,454; Manly, 5035; Marrickville, 
18,775; Eastwood, 713; Mosman, 5691; Newtown, 22.598; 
North Sydney, 22,040; Paddington, 21,984; Petersham, 15,307; 
Randwick, 9753; Redfern, 24,219; Rockdale, 7857; Ryde, 3222; 
St Peter’s, 5906; Vaucluse, 1152; Waterloo, 9609; Waverley, 
12,342; Willoughby, 6004; Woollahra, 12,351. These suburbs 
arc connected with the city, some by railway, some by steam, 
cable and electric trainwa}'s, and others by ferry across Port 
Jackson. The tramway system is owned by the government. 

There are numerous places of resort for the citizens. Many 
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of the bays in the harbour are largely visited on Sundays and 
holidays. The most popular resorts are Manly Beach, Chowder 
Bay and \\ atson’s Bay, in the harbour; Cabarita, on the Parra- 
matta river; Middle Harbour; and Coogee Bay and Bondi, on 
the ocean beach; Botany, Lady Robinson’s Beach. Sandringham 
and Sans Stuici on Botany Bay. Besides these there are two 
splendid national reserves, an hour’s journey by rail from 
Sydney, viz. National Park, comprising an area of 36,810 acres, 
surrounding the picturesque bay of Port Hacking; and Kurringai 
C hase, with an area of 35,300 acres. 

The two principal cemeteries arc at W'averley and Rookwood. 
The former is most picturesquely situated on the cliff overlooking 
the Pacific Ocean. 

The climate of Sydney is mild and equable: in summer sea 
breezes blow from the north-ciist, which, while they temper the 
heat, make the air exceedingly humid ; in winter the winds blow 
from the west and the climate is dr}’ and bracing. The mean 
average temperature is 63° Fahr., and the rainfall 49*66 in. 

The population has increased with marvellous rapidity. In 
1861 it was (city and suburbs inclusive) 95,000; in 1881, 237,300; 
in 1891, 399,270; and in 1901, 487,900. The proportion of city 
dwellers to suburban is as follows: in 1901 — city, 112,137; 
suburbs, 369.693: total, 487,900. The incorporated area of the 
metropolitan district is about 142 sq. m., or 91,220 acres, so that 
the average density of population was 5*35 persons per acre, 
some of the more immediate suburbs being more densely popu- 
lated than the city itself. 

SYDNEY, the chief town of Cape Breton county, Nova Scotia, 
on a good harbour, the eastern terminus of the Intercolonial 
railway. Pop. (1891), 2427; (iqoi), 9900. Formerly a quiet 
coiintr}* town, it became between 1891 and 1901 the chief 
shipping port of the Dominion Coal Company, and the site of the 
large works of the Dominion Iron and Steel Company. On the 
opposite side of the harbour arc the flourishing towns of North 
Sydney and of .Sydney Mines. It is the starting-point for the 
line of steamers to the Bras d’Or lakes, and a favourite .summer 
resort. 

SYENITE, a name first used by Pliny to designate rocks of 
the same type as the hornblcndic granite of .Syene (Assouan) 
in Upper Eg>'pt, so extensively iisecl in ancient times for archi- 
tectural work and monuments. Transferred by Werner to a rock 
of much the same appearance, though not identical in mineral- 
ogival character with the Eg}’ptian granite, from the Plauenscher 
Grund near Dresden, it is now used as the group name 
of a class of holo-cr\’stalline plutonic rocks composed essentially 
of an alkali felspar and a ferromagnesian mineral. Tlie structure 
and appearance are ver\' much the same as that of a horn blend ic 
granite; from which it is difficult to distinguish these rocks in 
hand specimens. The important difference, however, is the 
absence or scarcity of quartz in the syenites. Their essential 
components are orthoclase, often w'ith some albite, and augite, 
hornblende or biotite. The orthoclase is white or pink, and 
forms nearly one half of the rock. It may be veined with albite 
(microperthite) and small cr}’stals of plagiorlase (mostly andesine 
and oligoclase) often are present, usually having better civ'stal- 
line forms than the pr)tash felspar. The prevalent hornblende 
is green, but brown hornblende and dark blue hornblende, of 
.strong pleochroism, occur in some syenites w^hich are rich in 


; apatite, zircon, magnetite and pyrites; quartz as above stated 
I is rarely absent but should never be abundant, otherwise the 
rock iH'comcs a granite. Nepheline and sodalite occur only 

■ in those rocks which show tran.sitions to the nepheline-.sycnites. 

The structure of syenites is almost exactly the same as that of 
the granites; varieties with porphyri tic felspar arc known but none 
of these rocks arc evenly granular. The apatite, zircon aii'l magne- 
tite crystallize first, and occur as small wa'll-shape<l crystal enclosed 
in the other minerals. Sphone also is of early formati(»n; tlu n 
follow' augite, biotite and hornblende, the pyroxene usually taking 
precedence, but regular intergrowths due to sunulUnoous ci \ stalliza- 
tion ot these tlu-ec minerals are common. The plagioclase felspjir 
succeeds the ferromagnesian minerals, and the alltali felspar is last 
to crystallize with the exct‘])tion of the small amount of (juartz 
ami of micropt'gmatite, if these are pre.sent. Excejjtions U) this rule 
occur, as for example when part of the soda lime felspar has sepa- 
rated out of the magma before the ferric minerals have < easeil to 
grow, and is consequently encloseil in them in ophitic fashion. 
Some syenites have a fluxion or even '* augen " structur**. due to 
: movements during consolidation ; orbicular structure may also 
' occur but is very rare. 

Although syenites are by no means common rocks and are not 
of etpial importance with granites and diorites from ci geological 
standpoint, they exhibit many varieties which are of interest. Transi- 
tional forms between sytuiite and granite are common as tlu’se rocks 
very frequently occur in the same mass and can hardly be si parated 
from one another in the field. These syenites, comparatively rich 
in quartz, have been calletl syenite-granites. Many of the rocks 
known to the older geologists and shown on the early ina])S as 
“ syenite " arc of this type; others are hornblendic granites in w hich 
quartz is not abundant or conspicuous. Another variety of quartz- 
syenite, very rich in pink alkali felspar (microperthite), is known as 
nordmarkite; it occurs in Norway, Sweden and Scotlaiul, and con- 
tains usually only a small amount of brown biotite and green 
augite. 

The more normal syenites (with only small ptTcentages of quartz) 
may be divided into augite-, hornblende- and biotitt' syenites, 

I according to their prcvali-nt ftTric mineral, but usually die rock 
contains two or even three of the dark -coloured bisilicates. .Augittv 
! syenites occur in Saxony ami in Norw'ay. In the latter country 
: the most abundant type is laurvikite. 'Ineso rocks may be red or 
I grey in colour and very largely consist of a perthitic or crypto- 
I perthitic alkali felspar having a beautiful shimmering dull metallic 
1 reflection or play of colours. 'Phey arc coarse-grtiined rocks, and 
1 their great freshness and iridescent appearance wdien polished 
I make them favourite ornamental stones for favadcs and pillars. 

: The large felspars have often an (‘longatcd elliptical form and arc 
I arranged in sub-parallel fashion apparently by fluxion movcmu'nts. 

1 Quartz is iisuaily absent and plagioclase is still more uncommon, 

1 but the occasional presence of nepheline and sodalite indicates 
! that thest; rocks are connected with the nepheline-syenites of tlie 
I laurvikite type. The ferromagnesian minerals show a great variety 

■ and inclmle diopside, aegirine-augite, biotite, brown hornblende, 
hypcrstliene and olivine. Zircon is often abundant (zircon-syenite). 

, Rocks very similar to the laurvikites of Norway are known in 
. the Saw'tooth Mountains of Texas. These augitc-sycnites which 
have plagioclase and orthoclase felspar in nearly equal (piautity 
are called norizonites. Ilornblenae-sycnites are regarded as 
being the typical members of the group, hence the best-known 
syenite, the original rock which Werner described, is of this kind; 
they are not very common, but occur in Germany, Piedmont and 
' other jdaces, usually with hornblende-granites and diorites. Jhotite- 
, syenites also arc not frequent, being usually accompani(‘d by granites 
I of which they rejjresent modifications poor in quartz. Most of the 
! rocks formerly known as mica-syenites are now’ grouped with the 
lamprophyres as minettes. The following analyses show’ the chemical 
composition of a few of the principal types of syenite. They arc 
characterized by a moderate amount of silica, relatively high 
alkalis (with potash usually preponderating) and alumin.a, while 
lime and margnesia are more variable but never in great amount. 

(J. S. F.) 
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alkalis. The augite is usually pale green and may lx? in perthitic ' SYLBURG, FRIEDRICH (1536-*! 596), German cla.ssical 
intergrow'th w'ith the hornblende. The mica is alw'ays of brown scholar, .son of a farmer, was born at Wetter near Marburg, 
colour, as muscovite is not known to occur in these rocks. In He studied at Marburg, Jena, Geneva, and, lastly, I^aris, where 
the alkali syenites dark green soda augites may be present; his teacher was Henry Estienne (Stephanus), to who.se great 
other syenites contain a violet augite w’hich has the lamella Greek Thesaurus Sylhurg afterwards made important contribu- 
stnicture of diallagc. tions. Returning to Germany, he held educational posts at Neu- 

The accessory minerals include sphene (very frequent), haus near Worms and at Lich near Gie.ssen, whtsre he edited a 
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useful edition of the Insiitutiones in graecam linguam (1580) of 
Nicolaus Clcnardus (Cleynaerts, i495-”i542). In 1583 he resigned 
his post at l.ich and moved to Frankfort-on-the-Main to act as 
corrector and editor of Greek texts for the enterprising publisher 
Johann Wechel. To his Frankfort period belong the editions of 
Pausanias, Herodotus^ Dionysius of Halicarnassus (one of his best 
pieces of work and highly praised by Niebuhr), Aristotle, the 
Greek and Latin sources for the history of the Roman emperors 
and the llqa (Tvvra^tuyf; of Apollonius Dyscolus. In 1591 
he removed to Heidelberg, where he became librarian to the 
elector palatine. The Wechel series was continued by Hierony- 
mus Comnielinus of Heidelberg, for whom Sylburg edited 
Clement of Alexander, Justin Martyr, the Etymologic urn magnum, 
the Scriptures de re nisiica, the Greek gnomic poets, Xenophon, 
Nonnus and other works. All Sylbiirg’s editions show great 
critical power and indefatigable industry. He died on the 
lylh of PAbruary 1596, a victim of over-work. 

See F. Koidowoy, in AUgemeine deutsche Biographie', K. W. Justi, 
in Strietlcr’s Hessischc Gelehrten-Geschichte, xviii. (Marburg, 1819); 
C. liursiaii, Geschichte der classischen Bhilologie in Deutschland 
(1883); J. L. Saiulys, Hist, of Class. SchoL, ii. (1908), p. 270. 

SYLHET, a town and district of British India, in the Surma 
valley division of Fastern Bengal and Assam. The town is on 
the right bank of the river Surma, on rising ground, embowered 
in groves. Pop. (1901), 13,893. There are manufactures of 
mats, car\'cd ivory and shells, and furniture. There is an 
unaided college, founded in 1892, which is mainly supported by 
a native gentleman. There arc two dispensaries and an 
English <'hurch. The great earthquake of the 12th of June 
1897 destroyed every substantial building, but caused ver>^ 
little loss of life. Sylhet is the largest town in Assam, but is 
steadily decaying, being 30 m. from a railway and inaccessible 
to steamers during the dry season. 

The District of Sylhet has an area of 5388 sq. m. It 
consists of the lower valley of the Surma or Barak river, and for 
the most part is a uniform level broken only by scattered clusters 
of sandy hillocks called lilds, and intersected by a network of 
rivers and drainage channels. It is a broad and densely- 
cultivated plain, except in the extreme north, w^here the enormous 
rainfall converts many square miles of land into one huge lake 
during the rains, and in the south, where eight low ranges of 
hills, spurs of the Tippera mountains, run out into the plain, 
the highest range being about 1500 ft. above sea-level. There 
is also a small detached group in the centre of the district called 
the Ita hills. The district is watered by the branches of the 
Surma (q.v.), which are navigable by large boats, and support 
a busy traffic. The climate is extremely damp and the rainfall 
is heavy, reaching an annual average of over 150 in.; the rainy 
season generally lasts from April to October. 

In 1901 the population was 2,241,848, showing an increase 
of 4 % in the decade. More than half are Mahommedans. Tea 
cultivation is a flourishing industry in the southern hills. The 
Assam-Bengal railway crosses the district, but trade is still 
largely river-borne. Great damage was done by the earthquake 
of June 1897, which was followed by an outbreak of malarial 
fever. 

Sylhet passed into the hands of the British in 1765, with the 
rest of Bengal, of which it formed an integral part until 1874, 
being included in the Dacca division. In that year it was 
annexed, together with the adjoining district of Cachar, to the 
chicf-commissioncrship of Assam which was amalgamated with 
eastern Bengal in 1905. 

Soo Sylhet District Gazetteer (Calcutta, 1905). 

SYLLABUS (from Gr. (rvXXafipdvctv, to take together, cf. 

“ syllable ”), literally something taken together, a collection 
(Late Lat. syllabus), hence a compendium, table or abstract 
giving the heads, outline or scheme of a course of lectures, 
teaching, &c. The word in the sense of a list or catalogue, is 
used of a collection of eighty condemned propositions, addressed 
by order of Pius IX. to all the Catholic episcopate, under 
the date of the 8th of December 1864. The official title is : 

A collection {syllabus) containing the principal errors of our ^ 


j times as noted in the Allocutions, Encyclicals and other Apostolic 
Letters of our Holy Father Pope Pius IX.’’ This collection 
has a rather curious history. As early as 1849, the council 
of Spoleto asked the pope for a collective condemnation of all 
errors concerning the Church, her authority and property. 
In 1851 the Civiltd cattolica proposed that this should be drawn 
up in connexion with the definition of the Immaculate Concep- 
tion of Mary. In 1852 Cardinal Fornari wrote by order of 
the pope to a certain number of bishops and laymen asking for 
their assistance in the study of the errors most prevalent in 
modern society. The answers are unknown; but after the 
definition of the Immaculate Conception (December 8, 1854), the 
commission of theologians charged with the preparatory investi- 
gations was entrusted with the further mission of studying 
modern errors. For six years it gave no outward signs of 
activity; but in i860 Mgr Gerbet, bishop of Perpignan, pub- 
lished his Instruction pastorale sur diver ses erreurs du temps 
frresent; in it he enumerated 85 erroneous propositions, grouped 
under eleven heads. Pius IX. was much impressed by this 
work ; he had it printed, and communii ated it to the commission, 
to which he added a few new members, desiring them to take it 
as a fresh basis for their researches. In 1861 tlic commission had 
various meetings, at which the principal propositions were 
chosen and formulated in Latin, and the theological censure 
w'hich they incurred applied to them. The result was a collection 
first of 70, and later of 61 propositions, of which only 27 have the 
note haerctica ; Mgr Gerbet’s divisions, and frequently his text, 
are adhered to. This Syllabus, which was excellently drawn 
up, was not promulgated, owing to an indiscretion. On the 
occasion of the festivals of tlie canonization of the Japanese 
martyrs, Pius IX. had gathered around him three hundred 
bishops from all parts of the world; he had the projected 
syllabus communicated to each of them, under the seal of secrecy 
for the purpose of asking their opinion on it; each bishop was 
also, still under the seal of secrecy, empowered to consult a 
theologian selected by himself. But in October 1862 the 
Turin Mediatore published the catalogue in full, and Mgr 
Buurgct, bishop of Montreal, thinking that it had been published 
in Rome, officially promulgated it for his diocese in December 
1863. Pius IX. then modified his plans : a new' commission 
was appointed to extract from the Allocutions, Encyclicals and 
papal Letters the chief errors dealt with in them. This work 
lasted about a year; the result of it was the Syllabus, in eighty 
propositions, arranged under the distinct heads; the propositions 
are not accompanied by any tluological censure, but simply 
by a reference to the Allocution, Em yclical or Letter from which 
each had been more or less textually extracted. This was 
addressed to the episcopate together with a letter from Cardinal 
Antonelli, and dated the 8th of December 1864, the same date 
as the Encyclical Quanta cura, from which, however, it remains 
quite distinct. Its publication aroused the most violent polemics; 
what was then called the Ultramontane party was loud in its 
praise; while the liberals treated it as a dec laration of war made 
by the Church on modern society and civilization. Napoleon 
III.’s government forbade its publication, and suspended the 
new'spaper VVnivers for having published it. Controversies 
w'ere equally numerous as to the theological value of the Sylla- 
bus. Most Catholics saw in it as many infallible definitions as 
condemned propositions; others observed that the pope had 
neither personally signed nor promulgated the collection, but 
had intentionally separated it from the Encyclical by sending it 
merely under cover of a letter from his secretary of state; they 
said that it was hastily, and sometimes unfortunately drawn up 
(cf. prop. 61); they saw in it an act of the pontifical authority, 
but without any of the marks required in the case of dogmatic 
definitions; they concluded, therefore, that each proposition 
was to be appreciated separately, and in consequence that each 
was open to theological comment. That such is the true view 
is proved by the fact that Rome never censured the theologians 
who, like Newman, took up this position. 

The errors enumerated in the Syllabus are grouped under the 
ten following heads: (1) Pantheism, naturalism and absolute 
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rationalism; (2) ^lodcrate rationalism; (3) InditTercntism, lati- 
tudinarianism; (.0 Socialism, communism, secret societies, Bible 
societies, clrrico-libcral societies; (5) Errors regarding the Church 
and her rights: (6) Errors regarding civil society both in itself 
and in ii> relations with the Church ; (7) Errors regarding 
Christian and natural morality; (S) Errors n'garding Cltristian 
marriage : tg) Errors concerning the temporal power of the pope; ; 
(10) Errors relative to modern LiluTalism. It was paragraphs 
5, 6 and 10 which especially gave rise to discussion. In reality, 
iiowever, the Svllabiis did not contain a new doctrine : tlie 
Church ^^as defending her traditional doctrine against the 
progressive invasion of what were called modern ideas of . 
liberty, i.r. the independent e of religious authority shown by 
secular societies, liberty of conscience, equality of all religious ; 
confessituis before the state, \*c. She upheld her theoretical . 
position as in the time of Philip the Fair or of the Reformation, 
and the Syllabus goes no furtlier in this respect than the En- 
cycli('al Qutv!i<i cura of the same date, or that of Gregory XVI., 
Mirari vos. of the 15th of August 1S32. But the unusual form 
of the doc'umeiU >hould be considered : instead of an exposition 
of doctri'c.e it enumerates the errors in the form of bare proposi- 
tions, without any (lualificatiun, and with no variation in the 
degree of condemnation; the result being that many people 
on both sides were misled. 

The name Syllabus has sometimes also been given to the 
collection of 65 “ modernist ” propositions condemm d bv the 
decree Lameutahili of the Holy UlTice, dated the 3rd of July 
1907; but this name is in nowise otlicial. 

BiBi.io^'.KAru V. riiL* (Incumrnts irom whicli tlu' propositions ; 
of the >sy!l.ibiis were borrowed h.i\ o been coIlecUsl together in the i 
Recueil dcs cou'd'-t malrs, c'--.., titca Jair; VL!:'jiit et ! 

le s\!!a!u< (Paris. 1^05). For the hi.-.tory of the SvlLilnis : P. j 
Hourat, Le S\Uaf<us, ttinfe dotHmcntairc (Pari-i, 190'q; and P. ! 
KiiudJi, II I’aloic del siUaho iRoine, iSSSt, For its lheoIo.i;ual ' 
value : Xewtnan, A Letter AdJtesscd tJ his the Diihe of So; folk ■ 

(London, 1^7=)): P. Vldk-t, L‘ I nfalLhiiite dii /nz/v et le sx/ldkus \ 
(Paris, 190.^'); L. Chou[>in, Valeur des declsunis ihu ti nutles et dis j 
cif'linaires du Saint Siei;c (Paris, 1907). See also ^Ii^r L>u])anl(nu>. 
La Contention dti /y septcnihre et I'cncxrJique dii S dtremlte (P.ins^ 
i>Sf)5); and for the oppositi* view, see Tr.ineii.x, Le Svllakits et la 
dhlarution des droits dc Vhomme (Paris, 1902}. (A. Bo\) 

SYLLOGISM (Gr. cnv\/\oy<.cr/.<.o9, from ctjV, and X«Jyos', an 
argument resulting from combination, i.t\ of premises), in logic, 
an argument consisting of premises and a conclusion. Aris- 
totle’s definition is {Anal, Pr. a i. 24 h 18; cf. 1 'op. a i. 100 
a 25): cjri'AAoyi/r/xo? iiTTi A0705 tr w rtf/eVrwe rU'0)V tl tT c 

KCi/xcVon* cf drayK7/s' c/r/x^atret roi rurr*! co at, a syllogism 
is an argument in which, certain things l)eing posited (the 
premises), something other than the premises necessarily 
results from their being true.’’ This definition, though it 
contains the really important farts, is too wide in two 
respects, (i) Aristotle hims(^lf and subsequent logicians reslri< t 
the term to arguments in wiucli there are but two premises. 
(2) In point of fact, all logic ians further eonfim; the syllogism 
to arguments in which tlie terms are related as .sulqcct and 
predicate(or attribute in the widest sense). A fortiori arguments, 
for example, wherein relations of quantity are brought together, 
though syllogisiie in type, are generally excluded. Owing 
largely to the simplicity and symmetry of the syllogism it | 
has been a commonplace of logic to make the syllogistic form ; 
the type of all thought. Modern logicians (cf. espe« ially E. li. i 
Bradley in his Logic) have, however, shown that in pra« lice its | 
importance is greatly exaggerated. j 

A. The Deductive Syllogism - Thh argument is the simplest 
form of mediate ” inference, i.e, an argument in which two 
terms are brought into a necessary ndalion by the aid of a 
“ middle ” term w'hich serves as a bridge. It requires, therefore, 
two propositions known as premises* (also .spelled premisses, 
as being more in accordance with the Lat. praemissae \[mh 
posiiiones sententiae'], things put or posited in advance) which 

* Aristotle 'irpord<Ttis, originally translated propositioncs ; prae- 
missae dates from 12th century Latin translations of Arabic vor.sions 
of Aristotle. The term “premises'’ (a house, &c.) is derived 
loosely from the legal phase denoting that which has already been 
mentioned in a document, and is etymologically tlie Same. 


j contain one common term and one other term each. In the 
I conclusion the middle term disappears and the other two arc 
I brought together. The premises arc assumed : wlietlu r true 
or false, the eonclusioii follows neces.sarily. If the prt*mises arc 
true, the conclusion must be true : if they arc false the great 
probability is that the conclusion is false. The predicatt of iluj 
conclusion is called the major term, the subject the minor term; 
the term which is common to the preini.ses and disappears in 
the conclusion is the middle term. Hence the premise whii h 
contains the major premise is called the major premise : that 
whit'h contains the minor, the minor prem'se. The form of the 
syllogism is therefore 

A is B .Major premise 

(' is A Minor ,, 

.’. C is B Conclusion 

Syllogisms differ in {a) “figure” and {b) “ moou.“ (a) 
Differeuee of ligure depends on the order of the terms in the 
premises. The above is the .scheme of figure I. If the middle 
term IS the predicate in both premises, the syllogism is in 
figure II. ; if the subject in both, figure III. These are the only 
figures recognized by Aristotle, though he points out that 
the premises in figure I. may jui>tily a conclusion in which the 
predicate is not, as normally, the major term, luit the minor. 

I his possibility, according to Averrocs, led to the adoption by 
the physician Galen of the so-called fourth figure, in which the 
middle term is predicate of the major and subject of the minor, 
'fhis, howevtT. destroys the appropriateness of tlu^ jihrases 
major and minor term, which are specially chosen l^ce.uise in 
fact the major tenn, does imply the more comprehensive notion. 
The eomdnsion is an artifudal projiosition which would be stated 
naturally in the converse. 

b. The distinction of moods is aei'ording to the quantity or 
quality ol ihi* propositions of the syllogism (universal, parlii'iilar, 
affirmative, negative, in all the possible combinations). So 
far as mere form goes, each mood may occur in every figure, 
though in many cases the conclusion apparently vii'ldVd from 
the premises is invalid. A simple calculation shows that 
formally there arc 64 possible moods. Investigation show's 
that of these nineteen- only are valid, and rules have been 
formulated which give the reasons for the invalidity of the 
remaining 45. 

The rules which govern syllogistic arguments thus described 
are : - - 

i. A syllogism must contain three and three terms only, 
(a) Four terms would mean the absence of any connecting 
link. (/;) If the middle term is ambiguous there are really 
four not three terms, 'fhe violation of (a) is the fallacy 
! “ Quaternio terminorum of {b) “ambiguous middle.” 

' ii. The middle term must be distributed in one premi.se at 
I least, i.e, it must be taken universally, as including all the 
! particulars ovtT whii h it extends (see Extension). Violation 
, of this is the f;dluy of “ undistributed middle.” 
i iii. No inference; can be made from tw'o negative premises.- 

iv. If either premise is negative, the conclusion is negative. 

V. The conclusion cannot ])e negative, if both premises are 
affirmativ(*. 

vi. No term may be distributed in this ronrhision which was 
not distril)ut(‘d in the premise in which it oeciirs. Violation of 
this rule is called an “ illicit process of the major (or the minor) 
term." 

vii. iTom two particular j)n‘mises nothing can be inferred/^ 

vili. If either pjrernisc is particular, the conclusion must be 

particular.'* 

- Tluj following intvmonic licxamctcr verses an; generally given 
(first apparently in Aklrich's Artis loguue rudinicnta) to aid in 
rememlxTing these moods, 'the vowels in the words, A, E, I, O 
show the quantity an<l quality f>f tin; premises : — - * * 

Barbara Celarent Daiii Ferioqin; prioris; 

Cesare Camestres Festiin^ Baroco secninli; 

Tertia l)ara])li Disamis Batisi K(;lapton 
Boeardo Ferison hahet : (piarta insuj>er addit 
Bramantip Camenes Dimaris Fesaptj FresEon. 

'l hc;ie latter arc corollaries of ]>revious rules. 
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The general rriticism of the syllogism as a means of discovering 
truth is that it is a petitio pnncipiiy or begging of the question. 
'I'his accusation is based to some extent on the Aristotelian 
“ Dii'tum (k Omni et niillo ” {Anal. Pri. a i. 24, b 26-30), 
generally stat(‘(l n,s “ 'Phat which is affirmed or denied of any 
whole may he afiirmed or denied of anything contained within 
(or ‘ any part of ’) that whole.” To take a concrete instance 
of a valid mood : all men arc mortal, all Frenchmen are men, 
therefore all Frcn('.hmen are mortal (the mood Barbara). It is 
argued that either there is here no real discovery {t.e. new truth) 
or the major premise is improperly used (begs the question) 
inasmuch as unless we knew that all Frenchmen are mortal 
we could not state that all men are mortal. The problem raised 
is a real om*, and has bc(‘n discussed by all logicians, from the 
time of Mill especially. In brief, the solution depends upon the 
vii*w we tak(* of the major premise, “ all men arc mortal.” If 
that judgment is taken as a mere enumeration of particulars, 
i.e. in exten ion,as meaning that all men have been investigated 
and found to bo mortal, clearly it could not be used to make the 
new discovery that a particular group of men are mortal; the 
syllogism so understood is a petitio principii. If, however, wc 
take tlic true view of the major premise, namely, that it is not 
a m(‘re summary of observed particulars but the cnunciatiou 
of a necessary connexion betw'cen two concepts or univcrsals, 
theii the conclusion assumes a different character. The “ whole” 
(omne) of the dictum, the major term, ('-eases to be taken in 
extension, and becomes intensive or coniiotative, and tlie inhT- 
enc(.* consists in subsuming the minor under (bringing it into 
connexion with) the major. This is the true vi(‘w of th(i scientific 
or induct iv(^ unive sal (as opposite! to that of nominalism or piirci 
eniy)iricism). It remains true that in fact the conclusion is 
containc'd in thii premises -this is essential to the validity of 
the syllogism — but the inference is a r(‘al one because it brings 
out and shows the necessity of a conclusion which was not before 
in our minds. 

Hypofhctitol and Dii^jiiurtive SylloeJ^ni<^.~ The t(‘rm syllofrimn 
h.'Ls been extciidof] to cover certain forms of ratio('inalion which 
ar(i not basc-d on categorical propositions. Tin? pr(.>]>ri(!ty of tins 
extended use is ()])eii to (piestion and is (honied by some logicians. 

a. Hypothetical " Sy!!op;i<,))i‘; " arc those in wliich one lu'cmiso 
is a hypothetical proposition, the other a categorical. Two forms 
arc.^ possible — (i.) modus ponens (which estaldislies tho consetpient 
set down in the major premisr) : if A is 15, it is C (or C is J.)); A is 
B; therefore A is C (or C is D), and (ii.) modus tollcns (wliic'h dis- 
proves the antecedent) : if A is B, it is C (or C is J^); A is not C 
(or C is not D) ; therefore it is not B (or A is not Ii). In (i.) a valid , 
conclusion follows from th(j affirmation of Iho antecedent; in 
(ii.) from denying the consequent, but in neitlier case coiiv(Tse]y. 
The distinction is of great(‘r importance tliaii woidd appv’ar when 
one realizes how olivdoiis the facts really are, and in jiractiee it 
happens fre(|uently that speakers claim witli succ'ess to disproves 
a pr()])(>silion by disy)rovdTig the fact alleged in su]>]K)rl of it, or 
to establish a hyiiothcsis by showing that facts agrc'C witli its 
consequences. 

h. Disjunctive " Sylloqisnis ’* are those in wliich one premise is 
a disjunctive projMisition, the other a c iliTgorieal pro]>osiiion which 
stat(‘s or deni«‘S one of tlie two alternativt^s set forth. Again two 
forms occur : (i.) modus ponendo tollens^ which liy the affirmation 
of one alternative denies tlie otlier (A is either J5 or C; A is J5; 
thiTefore it is not C : or cither A is B, or C is 1); A is B; therefore 
C is not n : or cither A or B is C; A is C; therefore J5 is not C); 
(ii.) modus tollendo ponens^ which by tin? denial of the one establishes 
the validity of tlie other alternative (A is eitluT B or A is not 15; 
thend'ore it is C : or intluir A or B is C; A is not C; tliercforc B is 
C ; or eith(;r A is B, or C is D; \ is not B; therefore C is D). The 
validity of such arguments ilepends iqion the sense in which wc 
nTiderstaiid the disjunctive proposition : we must assume that the 
alternatives are mutually exclusive.^ 

Sorites . — Finally it is necessary to mention a complex syllogistic 
argument known as the .Sorites (Gr. (ru>p6s, hea])). It has been de- 
fined as a syllogism in figure I. (sc(? above) having many middle 
terms; it is really a series of syllogisms (a poly syllogism), each one 
proving a premise of another, the intermediate conclusions being 
suppressed. Its form is A is B, B is C, C is D . . . . Y'' is Z, there- 
fore A is Z. Each syllogism of tluj series is called a “ prosyllogism " “ 
in relation to the one that succeeds, and an “ episyllogism ** in 

' For a dilemma which includes both hypothetical and dis- , 
jundivo reasoning sec Dilemma. 

*’ Where one premise of a prosyllogism is omitted (.see Knthy- 
meme), this cirgumcut is sometimes called an " epicheirema.” 
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ridation to its prcdccc'ssors. Resolution of the sorites into its con- 
stitinmt elements gives the rules (a) that no premise cxccjit the first 
may be particular, and (i8) that no premise except the last may ho 
negative. 

B. The Inductive Syllogism, like the deductive, is first 
systematized by Aristotle, who described it as o cf 
fTvkk(ryifrfi(U. Unlike the deductive it consists in establishing a 
conclusion from particular premises, i.e. of referring the major 
term to the middle by means of the minor. The form is “A BCD, 
&c., are P; A B C D are all M ; thus all M arc P.” This so-called 
syllogism has been much criticized by modern logicians on 
vari(3us grounds (see Logic). 

J^isoiissions of the syllogism will be found in all textlxjoks on 
Logic, and the more elaborate syllogistic forms oxo discussed in the 
article Logk’. 

SYLPH, an imaginary spirit of the air; according to Parai'cl- 
siis, the first modiTn writer who uses the word, an air-elemental, 
coining betweem material and immaterial beings. In current 
usage, the term is applied to a feminine spirit or fairy, and is 
often used in a figurative sense of a graceful, slender girl or 
young woman, liic form of the word points to a Creek origin, 
and xAristotle’s (rLkepr], a kind of beetle {Hist. anim. 8. 17. 8), 
has usually been taken as the source. Similarly, the earth- 
clementals or earth-spirits were in Paracelsus’s nomenclature, 
“ gnomes ” (Cr. yWi/Ar/, intelligeiK'c, ytyrojo-A'ctv, to know), as 
being the spirits that gave the secrets of the earth to mortals. 
Littrii, however, takes the word to be Old Celtic, and meaning 
“ genius,” and slates that it occurs in such forms as sulfi, sylfi, 
in inscriptions, or latinized as sulcvae or suleviae. 

SYLT (prol)ably from the O. PVis. Silcndi. i.e. sealand), the 
Ic'irg(*st German island in the North Sea, being about 3S sq. rn. 
in area and nearly 23 m. long. It is, however, very narrow^ 
being generally about Jialf a mile in width, cxci-pt in the middle, 
where it se.nds out a peninsula to the cast 7 m. across. It belongs 
to the Prussian province of Schleswig-Holstein, and lies from 
7 to 12 m. from the Sc leswig coast. The central peninsula 
('on tains some marshland and moorland pasture, on whii'h a few 
thousand sheep graze; but the rest of the island consists merely 
of dunt^s or sandhills. These attain at places a height of from 
roo to 150 ft., and are continually shifting to the westward. 
The inhal.iitants (3500) arc of Frisian origin, and the official 
language is German, ihougli in the extreme north of the island, 
known as T.isl, Danish is spoken. Tlieir occ upations arc fishing, 
oyster-dredging, seafaring and wild-duek catching. The chief 
places are K(‘itum, Tinmim, IMorsum, Rantum and Wcsterland. 
Westerland, one of the most frequented sea-bathing places of 
Germany, lies on the west side of the island, separated from the 
.sea, which is seldom p(Tfe('t1)' ('aim, by a ('haiii of sand dunes, 
across which board walks lead to the b(‘ach. 1'he island is 
reached by a regular steamboat service from Hoycr on the main- 
land to Munkinarsc'h, which is connect(*d by a steam tram with 
Westerland. Another line of steamcTs runs from Hamburg to 
Sylt via Heligoland. During the Danish War of 1864, after 
suffering .severely at the hands of the Danes, the island was 
occupied by tho Prussians on the 13th of July (see Frisian 
Lslands). 

Sec; P. Kmith, Hofanisclic Wandcruugen auf dcr Inset Sylt 
(Ton(U;rn, G- P- Hansen, Das Nordseehad Westerland auf 

Sylt (Garding, iSqi); Meyn, Gcologische Bcschvcibung der Inset 
.Sylt (Berlin, and Kc'p]), Wrgweiser auf .Sylt (TondcTn, 1885). 

SYLVANITE, a mineral consisting of gold and silver tclluride, 
AuAgTe4, containing gold 24*2 and silver 13*3 an im- 
portant ore of gold. CWstals are monoclinic and often very 
rich in faces ; they are frcfjuently twinned, giving rise to branch- 
ing forms resembling written characters; on this account the 
mineral was early known as “ graphic gold ” or “ graphic 
tellurium” (Ger. Schrifterz). It was also known as ‘'white 
gold,” the colour being tin-white with a brilliant metallic lustre. 
The hardne.ss is 2 and the specific gravity 8*2. It occurs with 
native gold in veins traversing porphyry at Offenbanya and 
i Nagyag, near Deva in Transylvania (from which countr\Mt takes 
its name); also at stweral places in Boulder ccjunty, Colorado, 
and at Kalgoorlie in Western Australia, Sylvanite may be 
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readily distinguished from calaverito (AuTe.,) by its perfect ! cherished that his poems were on a level with his mathematical 
cleavage in one direction (parallel to the plane of symmetry), achievements has not met with general acceptance, 
but in this character it resembles the very rare orthorhombic The lirst volume of his Collected Mathematical Papers, edited by 
mineral krennerite ([An, Agile.)- ' ( 1 - J- ^ 

SYLVESTER, JAMES JOSEPH (1S14-1807), Engli^h inaihe- SYLVESTER, JOSHUA (15O3-1618), English poet, the son of 
matician, was born in London on the 3rd of September 1814. a Kentish clothier, was born in 1563. In his tenth year he was 
He went to school first at Highgate and then at Li\ erpool, and sent to school at Southampton, where he gained a knowledge of 
in 1S31 entered St John's ('ollege. Cambridge. In his Tripos French. After about three years at school he appears to have 
examination, which through illness he was prevented from taking ; been put to business, and in 1501 the title-page of hisIVrv states 
till 1837, he was placed as second wrangler, but being a Jew' and that he w'as in the service of the Merchant Adventurers’ Company, 
unwilling to sign the Thirty-nine Articles, he ( ould not compete He was for a short time a land stcw’ard, and in 1606 Prince 
for one of the Smith's prizes and was ineligible for a fellow'ship, Henry gave him a small pension as a kind of court poet. In 
nor could he even take a degree : this last, however, he obtained 1613 he obtained a position as secretary^ to the Merchant Adven- 
at Trinity College, Dublin, where religious restrictions were no ' turers. He was stationed at Middelburg, in the Low Countries, 
longer in force. After lea\ ing Cambridge he was appointed where he died on the 28th of September 1618. He translated 
to tile ch.i:r of natural philosophy at University College, London, ! into English heroic couplets the scriptural epic of Guillaume 
w here his friend A. De Morgan was one of his colleagues, but du Bartas. Essay of the Second BVcA’ was published in 1598; 
he resigned in 1840 in order to bei'ome professor of mathematics and in 1604 The Divine Weeks of the World's Birth, The ornate 
in the university of Virginia. There, however, he remained only ' style of the original offered no difficulty to Sylvester, who was 
six months, for certain views on slavery, strongly held and himself a disciple of the Euphuists and added many adornments 
injudiciously expressed, entailed unpleasant consequences, and of his own invention. The Sepniaifies of Du Bartas ajipealed 
neces^itated his return to England, where he obtained in 1844 * most to his English and German co-religionists, and the* trans- 
the post of actuary to the Legal and Equitable Life Assurance lation w’as immensely popular. It has often been suggested that 
Company. In the cour>e of the ensuing ten years he published , Milton owed something in the conception of Paradise Lost to 
a large amount of original w'ork, mucli of it dealing with the Sylvester's translation. His popularity ceased W'ith the Kestora- 
theorv of Invariants, which marked him as one of the foremost tion, and Dryden called his verse “ abominable fustian.’’ 
mathcmaticlvins of the tune. But he failed to obtain either of His works wt-rc reprinted by l>r A. B. Cirosart (1880) in the 
two posts — the pridcssorships of mathematics at the Royal “ChertM y Worthies Library." Sec also C. Dunster's C'eMAiWem/ioHs 
Military Ac.idcmy and of geometry' in Gresham College — for on Milton s early Keadivg (iSoo). 

which he applied in 1854, though he was elected to the former in SYLVITE, a mineral consisting of potassium chloride (KCl), 
the following year on the death of his succcssfid (ompetitor. first observed in 1823, as an encrustation on Vesuvian lava. 
At Woolwich he remained until 1870, and although he was not Well-formed crystals were subsequently found in the salt deposits 
a great success as an elementary' teacher, that period of his life of Stassfurt in Prussia and Kalusz in Austrian Galic ia. It 
was very rich in mathematical work, which included remarkable cry'slallizes in the cubic system with the form of cubes and cubo- 
advances in the tlieory of the partition of numbers and further octahedra and possesse's perfe('t cleavages parallel to the faces 
contribulion> to that of invariants, together with an important of the cube. Although the crystals arc very* similar in appear- 
researrh which yielded a proof, hitherto lacking, of New'ton’s ance to crystals of common salt, they' are proved by etching 
rule for the di<cover\’ of imaginary roots for algel)raical equations experiments to possess a dilTerent degree of .symmetry, namely 
up to and including the fifth degree. In 1874 he produced plagihedral-cubic, there being no planes of symmetry but the 
several papers suggested by A. Peaucellier's discov’ery' of the full number of axes of symmetry'. Crystals are colourless 
straight line link motion associated with his name, and he also (sometimes bright blue) and transparent; the hardness is 2 and 
invented the skew pentagraph. Three years later he w’as the specific gravity i *1)8. Like salt, it is highly diathermanous. 
appointed professor of mathematics in the Johns Hopkins Uni- I'he name sylvite or sylvine is from the old pharmaceutical 
versity, Baltimore, stipulating for an annual salary' of $5000, name, sal digestivus sylvii, for this salt. (L. J. S.) 

to be paid in gold. At Baltimore he gave an enormous impetus SYMBOL (Gr. a-ijifioXov, a sign), the term given to a visible 
to the study' of the higher mathematic s in America, and during object representing to the mind the semblance of something 
the time he wa.s there he contributed to the American Journal w'hich is not shown but realized by' association witli it. This 
of Mathematics^ of which he was the first editor, no less than is conveyed by the ideas usually associated with the symbol; 
thirty' papers, some of great length, dealing mainly' with thus the palm branch is the symbol of vic tory and the anchor 
modern algebra, the theory of numbers, theory of partitions of hope. Much of early Christian .symbolism owes its origin 
and universal algebra. In 1883 he was chosen to succeed Henry' to pagan sources, the interpretations of the symbols having a 
Smith in the Savilian chair of geometry at Oxford, and there he different meaning; thus “ tlie tiood Shepherd with the lamb ” 
produced his theory' of reciprocants, largely' by the aid of his i is thought by some to have been derived from the figure of 
“ method of infinite.simal variation.” In 1893 los.s of health | Hermes (Mercury) carry'ing the goat to sacrifice, and “ Orplieus 
and failing eyesight obliged him to give up the active duties of charming the wild beasts,” which, when painted in the cata- 
his chair, and a deputy' professor being appointed, he went to combs, w'as probably intended as the representation of a type 
live in London, where he died on the 15th of March 1897. of Christ. One of the earliest symbols of the Saviour, the fish, 

Sylvester’s work suffered from a certain lack of steadiness and was derived from an acrostic of the Greek word the 

method in his character. For long periods he was mathemati- component letters of which w'cre the initials of the five words 
cally unproductive, but then sudden inspiration would come | TT/a-ot'? Xfiurros, C-hov Y109, SoVr/p, Jesus Christ, Son of God, 
upon him and his ideas and theories poured forth far more quickly , Saviour. 'I'he ship, another early sy mbol, represented the Church 
than he could record them. All the same his output of w’ork ' in w'hich the faithfid are carried over the sea of life. Other 
was as large as it was valuable. 'I’he scope of his researches was symbols are those which were represented by animals, real or 
described by Arthur Cayley, his friend and fellow-worker, fabulous, and were derived from Scripture : thus the lamb 
in the following words : “ They relate chiefly' to finite analysis, typified Christ from St John’s Go.spel (i. 29 and 36), and the lion 
and cover by' their subjects a large part of it — algebra, deter- from the Book of Revelations, in which Christ is called the 
minants, elimination, the theory of equations, partitions, tactic, “ Lion of the tribe of Judah.” The peacock stood for immortality ; 
the theory of forms, matrices, reciprocants, the Hamiltonian the phoenix for the Resurrection; the dragon or the serpent for 
numbers, &c.; analytical and pure geometry occupy a less Satan; and the stag for the soul thirsting for baptism. The .sacred 

prominent position; and mechanics, optics and astronomy are monogram Chi Rho, ( 2 , supposed to have been the celestial 

not absent.” Sylvester was a goorl linguist, and a diligent com- sign seen by the emperor Constantine on the eve of the defetit 
poser of verse, both in English and Latin, but the opinion he | of Maxentius, represents the two first letters of the Greek word 
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X^tcTTo?, which Constantine figured on his labarum,or standard, 
and is found on early Christian coins, bearing also the favourite 
decoration of the Byzantine sarcophagi. 'Fhe four evangelical 
symbols are taken from the book of Ezekiel and from the Book 
of Revelations; thus the winged man is St Matthew, the winged 
lion St Mark, the winged ox St Luke, and the eagle St John; 
and these four symbols became the favourite subject for repre- 
sentation in the Church. Besides these the other evangelists 
and the saints carry emblems by which they may be recognized; 
thus St Andrew by the cross, St Peter by the keys, St Paul 
by the sword, St Edward by a cup and dagger, St Mary 
Magdalene by a box or vase, St Lawrence by a gridiron, St 
Eaith also by a gridiron, &c. 

SYME, JAMES (1799-1^^70), Scottish surgeon, was born at 
Edinburgh on the 7th of November 1799. His father was a 
writer to the signet and a landowner in Fife and Kinross, who 
lost most of his fortune in attcunpting to develop the mineral 
resources of his property. James was sent to the high school 
at the age of nine, and remained until he was fifteen, when he 
entered the university. For two years he frequented the arts 
classes (im'luding botany), and in 1817 began the medical curri- 
culum, devoting himself with particular keenness to chemistry. 
His chemical experiments led him to the discovery that “ a 
valuable substance is obtainable from coal tar which has the 
property of dissolving india-rubber,” and could be used for 
waterproofing silk and other textile fabrics— an idea which was 
patented a few months afterwards by Charles Mackintosh, of 
Glasgow. In the session 1818-1819 Syme became assistant and 
Icmtmstrator of the dissecting room of Robert Liston, who had 
started as an extra-mural teacher of anatomy in competition 
with his old master. Dr John Barclay; in those years he held 
also resident appointments in the infirmary and the fever 
hospital, and spent some time in Paris practising dissection and 
operative surgery. In 1823 Liston handed over to him the whole 
('barge of his anatomy classes, retaining his interest in the scho(d 
as a pecuniary venture; the arrangement did not work smoothly, 
and a feud with Liston arose, which did not terminate until 
twenty years later, when the latter was settled in London. In 
1824-1825 he started the Brown Square school of medicine, but 
again disagreed with his partners in the venture. Announcing 
his intention to practise surgery only, Syme started a surgical 
hospital of his own, Minto House hospital, which he carried on 
from May 1829 to September 1833, with great success as a 
surgical charity and school of clinical instruction. It was here 
that he first put into practice his method of clinical teaching, 
which consisted in having the patients to be operated or prelected 
upon brought from the ward into a lecture-room or theatre 
where the students were seated conveniently for seeing and 
taking notes. His private practice had become very consider- 
able, his position having been assured ever since his amputation 
at the hip joint in 1823, the first operation of the kind in Scotland. 
In 1833 .succeeded James Russell as profc.ssor of clinical 
surgery in the university. Syrne’s accession to the clinical 
chair was marked by two important changes in the conditions 
of it : the first was that the professor should have the care of 
surgical patients in the infirmary in right of his professorship; 
and the second, that attendance on his course should be obliga- 
tory on all candidates for the medical degree. When Liston 
removed to London in 1835 Syme became the leading consulting 
surgeon in Sc'otland. On Liston’s death in 1847 Syme was 
offered his vacant chair of clinical surgery at University College, 
London, and ac(^epted it. He began practice in London in 
February 1848; but early in May the same year difficulties with 
two of his colleagues at Gower Street and a desire to “ escape 
from animosity and contention ” led him to throw up his 
appointment. He returned to Edinburgh in July, and was 
reinstated in his old chair, to which the crown authority had 
meanwhile found a difficulty in appointing. The judgment of 
his friends was that ** he was always right in the matter, but 
often wrong in the manner, of his quarrels.” In 1849 
broached the subject of medical reform in a letter to the lord 
advocate; in 1854 and 1857 he addressed open letters on the 


same subject to Lord Palmerston; and in 1858 a Medical Act 
was passed which largely followed the lines laid down by him- 
self. As a member of the general medical council called into 
existence by the act, he made considerable stir in 1868 by an 
uncompromising statement of doctrines on medical education, 
which were thought by many to be reactionary; they were, 
however, merely an attempt to recommend the methods that had 
been characteristic of Edinburgh teaching since William Cullen’s 
time— namely, a constant reference of facts to principles, the 
subordination (but not the sacrific'e) of te('hnical details to 
generalities, and the preference of large professional classes and 
the magnetism of numbers ” to the tutorial system, which he 
identified with “ cramming.” In April 1869 he had a paralytic 
seizure, and at once resigned his chair; he never recovered his 
powers, and died near Edinburgh on the 26th of June 1870. 

Symo’s surgical writings were numerous, although the terseness 
of his style and directness of his method saved them from being 
bulky. In 1831 he published A Treatise on the Excision of Diseased 
Joints (the celebrated ankle-joint amputation is known by his name). 
His Principles of Surgery (often reprinted) came out a few months 
later; Diseases of the Rectum in 1838; Stricture of the Urethra and 
Fistula in Perineo in 18.^9; and Excision of the Scapula in 1864. 
Ill 18.4S he collected into a volume, under the title of Contributions 
to the Pathology and Practice of Surgery, thirty-one original memoirs 
published in periotlicals from time to lime; and in 1861 he issued 
another volume of Observations in Clinical Surgery. Syme’s 
character is not inaptly summed np in the dedication to him by 
his old pupil. Dr John Brown, of tha series of essays Locke and 
Sydenham : “ Verax, capax, ptTSpicax, sagax, elTicax, teiiax." 

Sec Memorials of the Life of James Syme, by R. Paterson, M.D., 
with 2)rotraits (Edinburgh, 1874). 

SYMEON METAPHRASTES,! the most renowned of the 
Byzantine hagiographers. Scholars have been very much 
divided as to the period in which he lived, dates ranging from the 
9th centur)' to the 14th having been suggested; but it is 
now generally agreed that he flourished in the second half 
of the 10th century. Still greater divergences of opinion have 
existed as to the lives of saints coining from his pen, and lujre 
again the solution of the problem has been attained by studying 
the composition of the great Greek menologies. The menology 
of Metaphrastes is a collection of lives of saints for the twelve 
months of the year, easily recognizable among analogous 
collections, and (xmsisting of about 150 distinct pieces, some of 
which arc taken bodily from older collections, while others have 
been subjected to a new recension {fxerdeppaa-L^). Among 
other works attributed (though with some uncertainty) to 
Symeon are a Chronicle ^ a canonical collection, some letters and 
poems, and other writings of less importance. Symeon’s great 
popularity is due more particularly to his collection of lives of 
.saints. About his life we know only very few details. The 
Greeks honour him as a saint on the 28th of November, and an 
office has been composed in liis honour. 

Sec L. Allatius, De Svmconum scriptis diatriba (Paris, 1664); 
F. Hirsch, Byzantinischc Studien, pp. 303-355 (Leipzig, 1876) ; 
A. Ehrhard, Die Lcgendensammlung dcs .Symeon Metaphrastes 
(Romo, 1897); and in Romische Quartalschrift (1897), pp. O7-205 
and 531-553; H. Dclehayc, La Vie de 5 . Paul le jeune et la chrono- 
logie de MHaphraste (1893); Analecta Bollandiana, xvi. 312-327 
and xvii. 448-452. (H. i^E.) 

SYMMACHUS, pope from 498 to 514, had Anastasius 11 . for 
his predexessor and was himself followed by Hormisdas. He 
was a native of Sardinia, apparently a convert from paganism, 
and was in deacon’s orders at the time of his elec tion. The 
choice was not unanimous, another candidate, Laurentius, 
having the support of a strong Byzantine party; and both 
competitors were consecrated by their friends, the one in the 
Lateran Church and the other in that of St Mary, on the 22nd 
of November 498. A decision was not long afterwards obtained 
in favour of Symmac'hus from Theodoric, to whom the dispute 
had been referred; but peace was not established until 505 or 
506, when the Gothic king ordered the Laurentian party to 
Surrender the churches of which they had taken possession. 
An important incident in the protracted controversy was the 

^ The surname is based on the title, Metaphrasis, of some of 
his works. 
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decision of the “ palman’ synod.’’ The remainder of the pontifi- 
cate of SyinmiU’luis was uneventful; history speaks of various 
chureht's in Rome us having been built or beautified by him. 

SYMMACHUS, the name of a celebrated Roman family of the 
4th to 6th centuries of cur era. It belonged to the gens Aurelia 
and can be traced back to Aurelius Julianus Symmachus, 
proconsul of Achaea (according to others, vicar or ^ ice-prefect 
of Maiedonia) in the year jig. Lucius Aurelius Avianius 
Symmachus, presumably his st)n, was [)refect of Rome in the 
year 364, and had also other important posts, lie was cele- 
i>rated for his virtues, and the senate awarded iiim in 377 a 
gilded statue. 

Qu i.NTis Air KM us Symm.achus (c. 345 410). son of the last- 
named, was one of the most brilliant re|)rescntatives in public 
life and in the literature of 4th-cen liny paganism in Rome. He 
was educated in Gaul, and, having discharged the functions of 
praetor and quaestor, rose to higher othces.and in 373 was pro- 
consul of Africa (for his othcial career see C.l.L. vi. 1690). His 
public dignitio, which included that of pontifex maximus, his 
great wealth and high character, added to his reputation for 
eloquence, marked him out as the champion of the j)agan senate 
against the measures which the tdiiistian emperors directed 
against the old state religion of Rome. In 3S2 he was banished 
from Rome by Gratian for hi-; protest against the removal of the 
statue and altar of Victor)* from the senate-house (see Gibbon. 
Decline and Fall, ch. 28). and in 384, when he was prefect of tht 
city, he addressed to Valent in ian II. a letter praving for the 
restoration of these symbols. This is the most interesting of his 
literar)- rcmain^, and called forth two replies from St Ambrose, 
as well as a poetical refutation from Prudentius. After this 
Symmachus was involvitl in the rebellion of Maximus, Init 
obtained his pardon from 'Theodosius, and appears to have 
continued in public life up to his death. In 391 he was ('onsiil 
ordinarius. His honesty, both in public and in private affairs, 
and his amiability made him ver)’ popular. The onlv reproach 
that could be made against this last valiant defender of paganism 
is a certain aristocratic con'-ervativeness, and an exaggerated 
love of the past. As his letters do not extend beyond the year 
402, he probably died soon after that date. 

Of Ins writings we posse^s : (i) Punc^yriin, written in his vouth in 
a very artilicial style, two on Valentiniaii 1. and one on the yonthlnl 
Gratian. (2) Xinc* books of Epistle^, and two Iroin the tenth book, 
published after his death by his son. The model followed by the 
writer is Pliny the Youn'-jer, and from a reference in the Satuynalui 
of Macrobius (bk. v., i. ^7), in which Symmachus is introduced as 
one of the interlocutors, it appears that Iiis contemporaries deenied 
him second to none of the ancients in the rich and fl(ui<l ” style. 
We find them vapid and tedious. ( p Erai^ments of Complimentary 
Orations, live from a paliiup.sest (also containin^^ the Pancf^yrics) . 
of which part is at Milan and part in the Vatican, discovered bv 
Mai. who publi-licd the Milan fra.i^rnents in 1815, the Roman in 
his Scriptorum vpicriim nova collectio, vol. i. (1S23). and the whole 
in 184b. (4) The Relationes, which contain an interestint; account 

of public life in Rome, composed for the emperor. In these official 
writings (reports as prefect of the city), Syruinachns is not preoccu- 
pied by style and Ixicomcs sometimes (dotpicnt; especially so in his 
remarkable report on the albir of Victory. 

His .son, Quintus Fabius Mem.mius Symmachus, was pro- 
consul of A'Vfrica (415) and prefect of the city (418). He w'as 
probably the father of the Symmachus who was con.sul in 446, 
and whose son was Quintus Aurelius Memmius Sv.m.machus 
(d. 525), patrician, one of the most cultivated noblemen of Rome 
of the beginning of the 6th century, editor {e.g. of Macrobius, 
Somnium Scipionis) and historian, and especially celebrated 
for his building activity. He was consul in 485. Thcodoric 
charged him with the restoration of the theatre of Pompey. 
He was father-in-law of Boetius {q.v.)j and was involved in 
his fate, being disgraced and finally put to death by Thcodoric 

in 525- 

See E. Morin, Etudes sur Symmaque (1847); G. l^issier, La Fin 
dti paganisme vol. ii.; T. R. Glover, Life and Letters in the 

Fourth Century (1901); S. Dill, Roman Society in the last century 
of the Western Empire (1808); T. Hodgkin, Italy and her Invaders, 
(1880-1899) vol. hi. (on the Boetius “conspiracy"); M. Schanz. 
Geschichte d' V romischen Litteratur (1904), vol. iv. pt. i ; and Teulfel- 
Schwabc, Hist, of Roman Literature (Eng. lrans.,i(Kio), pp. 425, 477, 4. 


SYMONDS, J. A 

All editions of the works of Symmachus are now superseded by that 
of O. Scock in Monumenta (iermaniae historna. .Im tores ontiquis- 
sinii (1SS3). vi. i. with introductions on his life, works and chronology, 
and a genealogical table t>f the family. 

SYMONDS. JOHN ADDINGTON (1840-1893), English critic 
and poet, was born at Bristol, on the 5th of October 1840. He 
was the only son of John Addington Symunds, M.D. (1807- 
1871), the author of an essay on Criminal Responsibility (1869), 
T/ie Principles of Bcd///}' (1857) and Sleep and Dreams (jud ed., 
1857). His mother, Harriet Symunds, was the eldest daughter 
of James Sykes of l.eathcrhead. He was a delii'ate bov, 
and at Harrow, where he was entered in 1854, took no part in 
school games and showed no particular promise as a scholar. 
In 1858 he proceeded to Balliol as a commoner, but was elected 
I to an exhibition in the following year. The Oxford l raining 
and association with the brilliant set of men then at Balliol 
railed out the latent faculties in Symunds, and ids universitv 
career was one of continual distim:tion. In i860 he look a 
first in " Mods,*' and won the Newdigate with a poem on The 
Escorial; in 1862 he was placed in the first class in Literae 
llurnaniores, and in the following year was winner of the ('han- 
i:ellor's English Essay. In 1862 he had been elected to an open 
fellowship at Magdalen. The strain of study unfortunately 
proved too great for him, and, immediately after his election to a 
fellowship, his health broke down, and he was obliged lo seek 
rest in Switzerland. 'There he met Janet Catherine Xoitli, 
whom, after a romantic betrothal in the mountains, he married 
at Hastings on the loth of November i8()4. He then attempted 
lo settle in Lxjndon and study law, but his health again broke' 
elown and obliged him to travel. Returning to (difton, he lectured 
there, both at the eolkge and to ladies' schools, and the fruits 
of his work in this direction remain in his Introductioii to the 
Study oj Dante (1872) and his admirably vivid Studies oj the 
Creek Poets (1873-1876). Meanwhile he was occupied upon 
I the work to wdiich his talents and symj)athies wxTe e-spccially 
attracted, his Renaissance in Italy, which apj)eared in se\'en 
I Volumes at intervals between 1875 and 1886. 'I'he Renaissance 
I had been the subject of Symonds’ prize essay at Oxford, and 
I the study which he hud then given to the theme aroused in him 
1 a desire to produce something like a complete picture of the 
I reawakening of art and literature in Europe. His w’ork, liow'- 
j ever, was again inl(*rrupted by illness, and this time in a more 
I .serious form. In 1877 his life was in acute danger, and upon 
I his removal to Davos Platz and subsequent recovery there it 
was felt that this was the only place where he was likely to be 
able to eiijijy life. From that time onward he practicallv 
made hi.s home at Davos, and a charming pii ture of his lifi* there 
will he found in Our Life in the Swiss II ighlands (1891). Svmond 
indeed, became' in no common sense a citizen of the town; he 
took part in its municipal business, made friends with the 
peasants, and shared their interests. 'There he wrote most of his 
books: biographies of Shelley (1878), Sir Philip Sidnev (1886), 
Ben JoiLson (1886), and Michelangelo (1893), several voliinics of 
poetr*)' and of essays, and a fine translation of the Autobiography 
oj Benvenuto Cellini (1887). There, too, he completed his 
study of the Renaissance, the w’ork ])y which ho wu ‘11 be longest 
remembered. He was assiduously, feverishly active through- 
out the whole of his life, and the amount of work w'liich he 
achieved was w^onderful w’hen the uncertainty of his health is 
remembered. He had a passion for Italy, and for many years 
resided during the autumn in the house of his friend, Horatio 
F. Brown, on the Zattare, in Venice. He died at Rome on the 
19th of April 1893, and was buried dose to Shelley. 

He left his papers and his autobiography in the hands of Mr 
Brown, who published in 1895 an excellent and comprehensive 
biography. Two works from his pen, a volume of essays. In 
the Key of Blue, and a monograph on Walt Whitman, were pub- 
lished in the year of hi.s death. His activity was unbroken to 
the last. In life Symonds was morbidly introspect ivc, a Hamlet 
among modern men of letters, but with a capacity for action 
which Hamlet was denied. Robert Louis Stevenson described 
him, in the Opalstein of Talks and Talker, as '' the best of talkers, 
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singing the praises of the earth and the arts, flowers and jewels, 
wine and music, in a moonlight, serenading manner, as to the 
light guitar.” ihit under his excellent good-fellowship lurked 
a haunting melancholy. Full of ardour and ambition, sym- 
pathy and desire, he was perpetually tormented by the riddles 
of existence; through life he was always a seeker, ardent but 
unsatisfied, rhis side of his nature stands revealed in his 
gnomic poetry, and particularly in the sonnets of his Animi 
Figura (1882), where he has portrayed his own character with 
great subtlets . His poetry is perhaps rather that of the student 
than of the inspired singer, but it has moments of deep thought 
and emotion. It is, indeed, in passages and extracts that 
Symonds appears at his l)est. Rich in description, full of 
“ purph* pat( hes,” his work has not that harmony and unity 
that are css<mtial to the conduct of philosophical argument. 
He saw the ])art more clearly than the whole; but his view, 
if partial, is always vivid and concentrated. Ilis translations 
are among the finest in the language; here his subject was 
found for him, and he was able to lavish on it the wealth of 
colour tand quick .sympathy which were his characteristics. 
H(‘ was a lover of beauty, a poet and a philosopher; but in his 
life and his work alike he missed that absolute harmony of 
conviction and concentration under which alone the highest 
kind of literature is prodin:ed. ^ 

SYMONDS, WILLIAM SAMUEL (1818-1887), was born in 
Hereford in 1818. He was educated at Cheltenham and Christ’s 
College, Cambridge, where he graduated 13 . A. in 1842. Having 
taken holy orders he was ajipointed curate of Ofienham, near 
Evesham in 1843, and two years later he was presented to the 
living of IVndock in Worcestershire, where he remained until 
1877. While at Offenharn he became acejuainted with H. K. 
Strickland and imbibed from him such an interest in natural 
history and geology, that his leisure was henceforth devoted to 
these subjects. He was one of the founders of the Woolhope 
Naturalists’ Field Club (1851) and of the Malvern Naturalists’ 
Fi(*ld dub (1853), and was an active member of the Cotte.s- 
wold Field Club and other local .societies. In 1858 he edited 
an edition of Hugh Miller’s Cruise of the “ Betsey'' He was 
the autlior of numerous essays on the geology of the Malvern 
country, notably of a paper On the Pas.sagc-Beds from the 
I’pper Silurian Rocks into the J>ower Old Red Sandstone at 
Ledbury ’’ {Quart. Journ. Geol. Soc. i860), lli.s principal work 
was Records of the Rocks (1872). He was author of Stones of the 
ru//ev ( 1857), Old Bones, or Notes for Young Naturalists 
2nd ed. 1864), and other popular works. He died at Cheltenham 
on the TSth of September 1887. 

Sec A Sketch of the Life of the Rev. W. S. Symonds, by the Rev. 
J. I). La Touche. 

SYMOND’S YAT, one of the most famous view points on the 
river Wye, England. At a point 9 m. above Monmouth and 1 2 m. 
below Ross by water, the Wye makes a sweep of nearly 5 m. 
round a peninsula whose neck is only some 600 yds. across. 
The peninsula is occupied by the limestone acclivity of Hunts- 
ham Hill, (iaverns arc seen in the limestone on both precipitous 
banks of the river. The Yat or Gate is situated on the west 
side of the neck, which reaches an elevation over 500 ft., and a 
road from the east drops to a ferrjq which was of early im- 
portance as a highway between England and Wales. The 
boundar)^ between Herefordshire and Gloucestershire crosses 
the neck; the Yat is in the county first named, but the railway 
station, on the east side (left bank) is in Gloucestershire. It 
is on the Ros.s-Monmouth line of the Great Western railway. 
1’here are here groups of cottages and several inns on both 
banks, while opposite the Yat itself is the hamlet of New Weir, 
and a little above it the village of Whitchurch. The river banks 
are densely wooded, except where they become sheer cliffs, 
as at the Coldwell Rocks above the station. The surrounding 
country is hilly and rich, and the views from the Yat are superb, 
cmbnicing the Forest of Dean to the south and east, and backed 
by the mountains of the Welsh border in the west. 

SYMONS, ARTHUR (1865- ), English poet and critic, 

was bom in Wales on the 28th of February 1865, of Cornish 


parents. He was educated privately, spending much of his time 
in France and Italy. In 1884-1886 he edited four of Quaritch’s 
Shakespeare Quarto Facsimiles y‘c\ni\ in 1888-1889 seven plays of 
the “ Henry Irving ” Shakespeare. He became a member of 
the staff of the Athenaeum in 1891, and of the Saturday Review 
in 1894. Hi.s first volume of vcr.se. Days and Nights (1889), 
consisted of dramatic monologues. His later verse is influenced 
by a close study of modern French writers, of Baudelaire and 
especially of Verlaine. He reflects French tendencies both in 
the .suliject-matter and style of his poems, in their eroticism 
and their vividness of description. His volumes of verse are : 
Silhouettes (1892), London Nights (1895), Amoris victima (1897), 
Images of Good and Evil (1899), A Book of Twenty Songs (1905). 
In 1902 he made a .selection from his earlier verse, published Vs 
Poems (2 vols.). He translated from the Italian of Gabriele 
d’Annunzio The Dead City (1900) ^and The Child of Pleasure 
(1898), and from the French of Emile Verhaeren The Dawn 
(1898). To The Poems of Ernest Dowson (1905) he prefixed an 
e.ssay on the deceased poet, who was a kind of English Verlaine 
and had many attractions for Mr Symons. Among his volumes 
of collected essays are : Studies in Two Literatures (1VS97), 
The Symbolist School in Literature (1899). Cities (1903), word- 
pictures of Rome, Venice, Naples, Seville, &:c., Plays, Acting 
and Music (1903), Studies in Prose and Terse (1904), Spiritual 
Adventures {i go Studies in Seven Arts (1906). 

SYMONS, GEORGE JAMES (1838- 1900), English mctcorologi.st, 
was born in Pimlico, London, on the 6th of August 1838. In 
i860 he obtained a post in the meteorological department of 
the Board of Trade under Admiral Robert Fitzroy, who was 
then deeply interested in the subject of storm-warnings, and in 
the same year he published the first annual volume of British 
Rainfall, which contained records from t68 stations in England 
and Wales, but none from Scotland or Ireland. Three years 
later he resigned his appointment at the Board of Trade, 
where his rainfall inquiries were not appreciated — at lea.st 
not as a prior study to storm- warnings — and devoted his whole 
energies to tlic organization of a band of volunteer observers 
for the collection of particulars of rainfall throughout the British 
Isles. So successful was he in this object that by 1866 he was 
able to show results which gave a fair representation of the 
distribution of rainfall, and the number of recorders gradually 
increased until the last volume of British Rainfall which he li\'cd 
to edit (that for 1899) contained figures from 3528 station.s — 
2894 in .England and Wales. 446 in Scotland, and 188 in Ireland. 
Aj)art from their scientific interest, these annual reports are of 
great practical importance, since they afford engineers and others 
engaged in w^ater supply much-n(*eded data for their calculations, 
the former absence of which had on some occasions given rise 
to grave mistakes. Symons himself devoted special study not 
only to rainfall, but also to the evaporation and percolation of 
w^ater as affecting underground streams, and his extensive 
knowledge rendered him a valuable witness before parliamentary 
committees. In other branches of meteorolog)^ also he took 
a keen interest, and he was particularly indefatigable, though 
consistently unsuccessful, in the quest of a genuine thunderbolt. 
'I’he history of the science too attracted his attention, and he 
po.ssesscd a fine library meteorological works, which pas.sed 
to the Meteorological Society at his death. Of that society he 
became a member when only eighteen, and he retained his 
connexion with it in various official capacities up to the end of 
his life. He served as its president in 1880, and in view of the 
celebration of its jubilee was re-elected to that office in 1900, but 
the illness that cau.sed hi.s death prevented him from acting. 
He died in London on the loth of March 1900. 

SYMPATHETIC SYSTEM, in physiology. By the “sym- 
pathetic system ” is understood a set of nerves and ganglia 
more or less sharply marked off from the cerebro-spinal, both 
functionally and anatomically. (For anatomy see Nervous 
System.) Formerly it was thought more independent from the 
rest of tlie general nervous system than recent discoveries have 
found it actually to be. It used to be supposed that the ganglia 
of the sympathetic system were analogous in function to the 
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great central norv'ous masses forming the brain and spinal cord. 
These latter masses, as now becomes more and more evident, 
are the only structures in which occur the w'ork of transmuting 
afferent-nerve impulses into efferent-nerve impulses with all 
the accompanying changes in intensity, rhythm, «Ivc., which | 
make up reflex action. wSiich functions, it is now known, are ! 
not attributable to sympathetic giuiglia. riiese la^t are struc- j 
tures in w’hich one neurone makes communication with other i 
neurones. To that extent, tlierefore, redistribution of nervous 
impulses docs occur in them, impulses arriving by a few' neurones 
btung distributed so as to iilYect numy. But the symixithetic 
ganglia are not the seat of reflex action. The sympathetic 
system is now known to consist entirely of conducting paths 
which, like the nerve-trunks of tlu* i erebro-spinal system, merely 
conduct ners'c impulses cither toward the great ners'ous centres 
of the spinal cord and brain, or, on the other hand, away from 
those great ('entres. In the (erebro-spinal nerves the pre- 
ponderance of the conduction is tow'ard the centres, in the 
sympathetic system the preponderance of conduction is away 
from the centre'^. 

More is known ol the sympathetic system from its efferent 
aspect than its aflerent. and w’c shall consider the former first. 
One great difference between the efferent paths of the sym- 
pathetic and those of the ordinary* cerebro-spinal system is that 
the former cany* nervous impulses not only to muscular tissue but 
to secreting glands, whereas the latter convey them to muscle 
only, indeed only to muscle of the striated kind. *\nother 
difference is that the efferent paths which the sympathetic affords 
from the great central ncr\'ous centres to its muscles and glands 
consists always of hvo nerve-cells or neurones, whereas the 
efferent path afforded by the cerebro-spinal motor nerves con- 
sists of one neurone only. The two neurones forming the 
sympathetic path arc so arranged that one of them wh(»s€ ( ell- 
body lies in the spinal cord has a long axone-process passing 
out from the cord in the motor spinal root, and this extends 
to a group of nerv*e-cclls, a sympathetic ganglion, quite distant 
from the spinal cord and somewhere on the w'ay to the distant 
organ w'hich is to be innervated. In this ganglion the first 
sympathetic neurone ends, forming functional connexion 
with ganglion cells there. The>€ ganglion cells extend each of 
them an axone process which attains the organ (muscular cell 
or gland cell), which it is the ofilcc of the sympathetic path to 
reach and influence. The axone-process of the first nerve 
cell is a myelinated neree-fibre extending from the spinal cord 
to the ganglion; it constitutes the prc-ganglionic fibre of the 
conduction chain. The axone-process of the second nerve- 
cell, that is the neurone whose cell-body lies in the ganglion, 
is usually non-myelinate and constitutes the post-ganglionic 
fibre of the chain. 

This construction, characteristic as it is of the sympathetic 
efferent path, has been found also in certain other efferent paths 
outside the sympathetic proper. And as these other efferent 
paths convey impulses to the same kind of organs and tissues 
as do those of the sympathetic itself, it has been proposed to 
embrace them and the sympathetic under one name, the auto- 
nomic system. This term includes all the efferent paths of 
the entire body excepting only those leading to the voluntary 
muscles. 

That the term autonomic system ” is not merely a conveni- 
ence of nomenclature, but really represents a physiological entity, 
seems indicated by the action of nicotin. This drug acts 
selectively on the autonomic ganglia and not on the cerehro- 
spinal. In the former it paralyses the nexus between pre- 
ganglionic and post-ganglionic fibre. It is by taking advantage 
of this property that many of the recent researches which have 
done so much to elucidate the sympathetic have been executed. 

The term autonomic system ” must not be taken to imply 
that this system is independent of the central nervous system. 
As mentioned above in regard to the sympathetic, that is not 
the case. The autonomic system is closely connected with the 
central nervous system through the ordinary channel of the 
nerve-roots^ spinal and cranial. It may, in fact, be regarded as 


an appendage of the cranial and spinal roots, or rather of certain 
of them, tor with a considerable proportion of their number it 
is not connected. 

The sympathetic is that part of the autonomic systi m which 
is connected with the spinal roots from the second thonuic 
to the second lumbar inclusive (man). Its ganglia are divided 
by anatomists into the vertebral, tho.se which lie as a double 
chain on the ventral face of the vertebral column, and those 
which lie scattered at various distances among the viscera, 
the prc-vertebral. Langley has shown that there is n<> cs.sential 
difference between the.se except that the vertebral .'^cnd some 
of their post-ganglionic fibres into the spinal nerve^, whereas 
the latter send all their fibres to the viscera. I'he sympathetic 
sends its post-ganglionic fibres — 

1. To the muscular coats of the whole of the alimentary 
canal from the mouth to the rectum ; to the glands opening into 
the canal from the salivary glands in front back to the intes- 
tinal glands ; to the blood vessels of the whole of the ranal from 
mouth to anus inclusive. 

2. To the generative organs, external and internal, and to 
the muscular coats of the urinary bladder. 

! 3. To the skin; (u) to its blood vessels, (Z>) to its cutaneous 

j glands, (c) to unstriated muscle in the skin, e,g, the erectors of 
the hairs. 

4. To the iris muscle and blood vessels of the eyeball. 

The sympathetic nervous system is sometimes called the 
visceral. It will be seen from the aliove that this term is not well 
suited in some respects, because the sympathetic supplies many 
structures which are not visceral. Another objection is that 
a great deal of important nerve-supply to the visc era is fur- 
, nished by parts of the autonomic system other than sympathetic. 

' 'that the sympathetic does, however, of itself constitute a more 
or less homogeneous entity is indicated by a curious fact. The 
substance adrenalin, which is the active constituent of extracts 
of the adrenal gland, has the property when introdmed into 
the circulation of exciting all over the body just those ac tions 
which stimulation of the efferent fibres of the sympathetic 
causes, and no others. It is possible that when a nerve is 
i stimulated some body at the nerve ending is set free, and this by 
; cimibining with another chemical substance induces activity 
! in the end organ (gland or muscle). It may be that when a 
j sympathetic nerve is excited adrenalin is set free and combines 
j w'ith some substance which induces activity. 

The rest of the autonomic .system consists of Iw’o portions, 
a cranial and a sacral, so called from their proceeding from 
' cranial and sacral nctrve-roots respectively. The cranial portion 
I is subdivided into a part belonging to the mid-brain and a part 
belonging to the hind-brain. The ('iliary ganglion belonging to 
the eyeball is the ganglion of the former part, and its post- 
ganglicmic fibres innervate the iris and the ciliary muscles. 
The hind-brain portion gives pre-ganglionic fibres to the facial 
, (intermedins) glossopharyngeal and vagus nerves; its post- 
ganglionic distribution is to the blood vessels of the mucous 
! membrane of the mouth and throat, to the musculature of the 
digestive tube from the oesophagus to the colon, to the heart, 

I and to the musculature of the windpipe and lungs. 

The .sacral part of the autonomic system issues from the 
spinal cord with the three foremost sacral nerves. Its ganglia 
are scattered in the neighbourhood of the pelvic organs, which 
they innervate. The distribution c^f its post-ganglionic fibres 
is to the arteries of rectum, anus and external genitalia, to the 
musculature of colon, rectum, anus and the urinary bladder, 
and to that of the external genitalia. 

The part played by the sympathetic and the rest of the 
autonomic .system in the economy of the body is best con- 
sidered by following broad divisions of organic functions. 

Movements of the Digestive Tube . — It is those movements of 
alimentation not usually within range of our consciousness 
which the autonomic system regulates and controls. Nor 
is its control over them apparently essential or very complete. 
For instance, the pendular and peristaltic movements of the 
intestine still go forward when all nerves reaching the viscus 
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have been severed. Extirpation of the abdominal symi)athetic 
has not led to obvious disturbance of digestion or nutrition in 
the dog. It is noteworthy that the sympathetic inhibits con- 
traction of the musculature of the stomach and intestine, while 
the otlier, the vagus, ])ortion of the autonomic system excites it. 
The actions of these two components of the system arc, therefore, 
mutually opposed on the viscera innervated by both. 

Action on the Circulation, — I'he blood supply of most organs 
is under the control of V£iso-constrictor nerves. All vaso-con- 
strictor nerves are sympathetic. Organs to which vaso-con- 
strictor nerves are supplied either poorly or not at all are the 
lungs, heart, liver, brain and proliably the skeletal muscles. 
The blood vessels of certain parts of the body have, in addition 
to vaso-consti ictor nerves, newes wliich relax their muscular 
wall, vaso-dilalator nervxs. The latter are never furnished by 
the sympathetic, they arc in the mucous membranes and glands 
at the oral end of the body furnished by the cranial portion of 
the autonomic system. In regions at the aboral end of the 
body they are furnished by the sacral portion of the autonomic 
system. Els(* where th(i vaso-dilatators when present are derived 
from the ncr\'o-cells of the spinal ganglia (llayliss). 

The control of the calibre of the i3lood vessels by the autonomic 
system is of importance in several well-ascertained respects. 
Jly constricting the blood vessels of the viscera the system is 
able to favour an increase of blood supply to the brain. A 
noteworthy instance of such an action occurs when the erect 
attitude is assumed after a recumbent posture. Were it not for 
vaso-constriction in the abdominal organs the blood would then, 
under the acli(jn of gravity, sink into the more dependent parts 
of the body and the brain would be relatively emptied of its 
supply, mid fainting and unconscioiisnc.ss result. Again, it is 
essential to the normal functioning of the organs of warm- 
blooded animals that their temperature, except in the surface 
layer of the skin, should be kept constant. Part of the regula- 
tive mechanism for this lies in nervous control of the quantity 
of blood flowing through the surface sheet of the skin. That 
sheet is a cool zone through which a greater or smaller quantity 
of blood may, as required, be led and cooled. I 3 y the sym- 
pathetic vaso-constrictors the capacity of these vessels in the 
cool zone can be reduced, and thus the loss of heat from the body 
through that channel lessened. In cold weather the vaso- 
constrictors brace up these skin vessels and l(\ssen the loss of 
heat from the body’s surface. In hot weather the tonus of 
these nerves is relaxed and the skin vessels dilate; a greater 
proportion of the blood tlien circulates through the compara- 
tively cool skin-zone. 

The heart itself is but a specialized part of the blood- vascular 
tubing, and its musculature, like that of the arteries, receives 
motor nerves from the sympathetic. Those nerves to the 
heart from the sympathetic are known as the accelerators, since 
they quicken and augment the beating of the cardiac muscle. 
The heart receives also nerves from the cranial part of the 
autonomic system, and the influence of these nerves is antago- 
nistic to that of the sympathetic supply. The cranial autonomic 
nerves to the heart pass via the vagus nerves and lessen the 
beating of the heart both as to rate and force. These inhibitor)'’ 
nerves of the heart are analogous to the dilatator nerves to the 
blood vessels, which, as mentioned above, come not from 
the sympathetic, but from the cnuiial o.nd sacral portions of 
the autonomic system. 

Shin-glands. — In close connexion with the temperature 
regulating function of the sympathetic stands its influence on 
the sweat secreting glands of the skin. Secretory nerves to 
the sweat glands are furnished apparently exclusively by the 
sympathetic. 

Pilomotor Nerves. — The skin in many places contains muscle 
of the unstriped kind. Contraction of this cutaneous muscular 
tissue causes knotting of the skin as in goose-skin,” and 
erection of the hairs as in the cat, or of the quills as in 
the hedgehog and porcupine. The efferent nerve-fibres to the 
unstriped muscles of the skin are always furnished by the sympa- 
thetic (pilomotor nerves, &c.). In this case the sympathetic 


contributes to emotional reactions and perhaps further to the 
regulation of temperature, as by ruffling the fur or feathers in 
animals exposed to the cold. 

The Respiratory Tube. — ^Thc w’indpipe and the air passages of 
the lungs contain in their walls much unstriped muscular tissue, 
arranged so as to control the calibre of the lumen. The 
nerve-supply to this muscular tissue is furnished by the cranial 
autonomic system via the vagus nerves. 

Eyeball. — An important office of the sympathetic is the con- 
trolling of the brightness of the visual image by controlling the 
size of the pupil. The sympathetic sends efferent fibres to the 
dilatator muscle of the pupil. In this case, as in others noted 
above, the cranial part of the autonomic system sends nerves of 
antagonistic effect to those of the sympathetic, first through the 
third cranial nerves from the efferent fibres to the constrictor 
muscle of the pupil. This same part of the cranial autonomic 
system supplies also motor fibres to the ciliary muscle, thus 
effecting the accommodation of the lens for focusing clearly 
objects within the range of what is termed near-vision. 

Of the afferent fibres of the sympathetic little is knowm save 
that they arc, relatively to the efferent, few in number, and that 
they, like the afferents of the cerebro-spinal system, are axoncs 
of ncrvc-cclls seated in the spinal ganglia- (C. S. S.) 

SYMPHONIA (Gr. rru/x^toi/ta), a much discussed word, applied 
at different times (i) to the bagpipe, (2) to the drum, (3) to 
the hurdy-gurdy, and finally (4) to a kind of clavichord. 
The sixth of the musical instruments enumerated in Dan. iii. 
5, 10, 15 —erroneously translated dulcimer in all probability 
rcf(TS to the bagpipe Symphonia, signifying drum, 

occurs in the writings of Isidor of Seville. “ Tympanum 
cst pellis vcl corium ligno cx una parte extentum. Est enim 
pars media symphoniae in similitudincm cribri. Tympanum 
autem dictum quod medium est. Unde, et margaritum 
medium tympanum dicitur, ct ipsum ut symphonia ad vir- 
gulam percutitur.” The reference comparing the tympanum 
(kettledrum) to half a pearl is borrowed from Pliny iJNat. 
hist. ix. 35, 23). Symphonia or Chijonie was applied during the 
13th and 141)3 centuries, in the Latin countries more especially, 
to the hurdy-gurdy. Symphonia is applied by Practorius ^ to 
an instrument wJiich he classed with the clavichord, spinet, 
regals and virginal, but without giving any clue to its distinctive 
characteristics. (K. s.) 

SYMPHONIC POEM {Symphonische Dichtung^ Tomiichiung, 
Pocme symphoniquCy &c.). This term covers the experiments in 
a now style of instrumental music which first showed a cohe- 
rent method in the twelve Symphonische Dichtungen of Liszt. 
The term at present implies a large orchestral composition which, 
whatever its length and changes of tempo, is not broken up 
into separate movements, and which, moreover, illustrates a 
definite poetic train of thought that can be expressed in litera- 
ture, whether it is actually so expressed or not. Thus the form of 
the symphonic poem is the form dictated by its written pro- 
gramme or unwritten poetic idea; and so it is not every piece of 
“ programme music ” that can be called a symphonic poem, 
Beethoven’s sonata Les Adieux, and his Pastoral Symphony y 
arc, for instance, works in which the poetic idea does not 
interfere with the normal development of sonata style required 
by the musical nature of Beethoven’s material. 

Great disturbances in musical art have always been accom- 
panied by constant appeals to external literary ideas; and there 
is nothing peculiarly modern in the present tendency to attack 
and defend the rising style of large indivisible schemes of instru- 
mental music by unprofitable metaphysical discussions as to 
the claims of “ absolute music ” against “ music embodying 
poetic ideas.” New art-forms are not bom mature, and in their 
infancy their parent arts naturally invite other arts to stand 
godfather. If the rise of the sonata style was not accompanied 
by as much “ programme music ” as the new art of the present 
day (and as a matter of fact it was accompanied by a good deal), 
it at all events coincided with highly Wagnerian discussions 

' See “ Syntagm. mus.'* pt. ii., De organographia, pp. 72, 73, 178 , 
(Wolfenbuttol, 1O18). 
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of dramatic music on literary grounds. What is certain is, 
firstly, that no amount of theorizing can prevent a musician 
from developing his musical ideas; secondly, that muscal 
ideas are just as likely to he inspired by literature and other 
arts as by any other kind of experience; and lastly, that, as 
musicians attain greater mastery in the hiuidling of their ideas, 
their musical readiness soon outstrips their power or inclina- 
tion for literary analysis, at all events while they are working 
at the music. Hence the frequent ability of great composers 
to set inferior >vords to music which is not only great but 
evidently based upon those wwds. Hence the disgust of great 
composers at even the cleverest unauthorized literal*)' inter- 
pretations of their works. Hence, on the other hand, the 
absence of any general classical attitude of vigorous protest 
against the use of music to convey external ideas. Be this 
as it may, yse believe the imporUince of the symphonic poem 
to lie not in its illustrative capacity, but in its evident tendency 
towards a new kind of instrumental art. 

It is not mere convention and prejudice that has delayed 
the ripening of this art. Every classical art-form is made by 
the greatest artists to be a natural thing in every individual 
case, no matter how artificial the conditions of the form become 
in ordinary hands. In the highest clexssical art not even a 
thousand examples identical in form w'ould really be examples 
of an art-form set up like a mould for the material to be shovelled 
into it. In each case, however much the artist may have been 
helped by custom, his material w'ould have taken that shape 
by its own nature. A sufii<'ient number of sufficiently similar 
cases of this kind may conveniently, though dangerously, be 
regarded as establishing an art-form; and most art-forms coin- 
cide to a striking degree w'ith practical and local limitations, for 
in these a great artist can almost always find suggestions for the 
character of his material instead of mere hindrances to its develop- 
ment. Thus art-forms become the vehicle for perfectly natural 
works in the hands of great artists, even when in the abstrac t they 
are highly artificial and conventional. But there is probably no 
case of an important art-form (and still less of a whole style 
of art) remaining productive in so artificial a condition when the 
facts which made that condition natural are changed. The 
great works in such forms remain, and are thoroughly natural, 
for they express their environment so perfectly as to recall it. 
It makes singularly little difference to the value of a great work 
of art, in the long run, whether its vividness is in the light it 
throw’s on a remote and forgotten past, or on a living and actual 
present. When Alcinous w’elcornes Odysseus, on he ring that 
he is an honourable pirate and not one of those disreputable 
merchants, our pleasure at the realistic glimpse of Homeric 
social distinctions differs from the pleasure of the Homeric 
audience only in so far as our point of view is more romantic. 
But new art must, if it is to live, be produced, like the classics, 
on conditions which the artist himself understands; and it is 
improbable that these conditions (if they admit of healthy art 
at all) will be of a less common-sense character than those of 
older art. 

In the absence of musical criteria for a future art, perhaps the 
analog)’ of drama may be useful here. The chorus of Greek 
tragedy can by no stretch of imagination be said to behave like a 
corresponding group of persons in real life. Yet the Greek chorus 
becomes natural enough when wc realize the necc.ssary material 
circumistances of Greek drama; indeed in the best examples 
it becomes the only natural (or even, in a certain religious 
aspect, realistic) treatment of a natural set of materials. In the 
same way we arc taught that Shakespeare's dramatic technique 
becomes perfectly natural when we realize his ccjually natural 
type of stage, which was so constructed and situated in regard 
to the audience that scenery would obstruct the view just as 
it would in a circus. But with the modem conception of a stage 
as a kind of magnified peep-show, with the audience looking into 
a painted box, realistic scenery is inevitable; and with realistic 
scenery comes speech so realistic that the use of verse and other 
classical resources is attended with dangers hitherto unknown. 
At the same time the condition of the modem stage obviously 


approximates far more closely to such an idea of the art of imi- 
tating human life by human speech and action, as would most 
naturally occur to a common-sense mind at any period. And it 
is probable that the final condition of an art will alw’ays tend 
to approximate to such an idea. In the same way ii cannot he 
doubted that the sonata form, with its subtle balance hctw’ccn 
independence of form and interdependence of contrast, is far 
too artificial to be such a final form of instrumental music as 
would commend itself in the abstract to ordinary conun on sense. 
And we may look forward to a time, perhaps by the middle of 
the centur)’, when the new and single continuous forms now 
adumbrated by the symphonic poems shall he the greatest 
forms of instrumental music, and shall need no literary cm tehes 
to make them intelligible. The pioneers of these forms at the 
present day frequently and sometimes justifiably claim that their 
music is intelligible apart from its programme," hut this is 
far from being so constantly the case that the .symphonic poem 
can as yet be regarded as a mature kind of art. But when the 
mature art it foreshadows shall appear, then critics will need to 
face the fact that its genuine achievements will outwardly 
resemble the immature efforts which led to them, w’hilc the 
spiritual resemblance to classical music will lie too deep for the 
recognition of any hut those who have the courage to make 
the new art their own. The symphonies of Mozart are in texture 
and phraseolog)’ far more like those of Philipp P^manuel Bach 
than they are like the great works of John Sebastian Bach; and 
if w’c try the experiment of reading one of John Sebastian's 
motets after a long course of Palestrina, wc may realize that a 
lover of the Palestrina style living during the monodie revolu- 
tion w’ould really have had no means of telling the difference 
hetw’ccn Bach’s art and the squalid sensational impressionism 
of Gesiialdo, the prince of Venosa. Yet the impassable gulf 
is in all cases that between the great art and the crude efforts 
that foreshadow it, while the universal spirit of mature art 
remains the same whether the age or style be called “ classical," 
“ romantic," or secessionist." 

Sec also Programme Music and Sonata I'orms {ad fin.). 

(I). F. T.) 

SYMPHONY in music, i. The term (rvfKfioma W’as used by 
the Greeks, firstly, to denote the general conception of concord, 
both between successive sounds and in the unison of simul- 
taneous sounds; secondly, in the special sense of concordant 
pairs of succ essive sounds {i.e. the “ perfect intervals " of modem 
music; the 4th, 5th and octave); and thirdly as dealing with 
TO avTiffifovov, the concord of the octave, thus meaning the art 
of singing in octaves, or magadizing^ as opposed to o/xo^oWa, or 
singing and playing in unison . In Roman times the word appears 
in the general sense which still survives in poetry, viz. as har- 
monious conc ourse of voices and instruments. It also appears 
to mean a concert. In St Luke xv. 25, it is distinguisheci from 
)(*>poij and the passage is appropriately translated in the English 
Bible as “ music and dancing." Polybius and others seem to 
use it as the name of a musical instrument. 

2. In the 17th c'cntury the term is used, like “ concerto," 
for certain vocal compositions acc:ompanied by instruments, 
e.g. the Kleine geistliche Concerte and Symphoniae sacrae of 
Schiitz. Most of Schiitz's works of this class are for from one 
to three solo voices in various combinations with instruments. 
The Geistliche Concerte are generally accompanied by figured 
bass and are to German tc^xts ; and the voices may in many cases 
be choral. The Symphoniae sacrae are to Latin texts and arc 
written for various combinations of instruments, while the 
voice parts are evidently for solo singers. The word sym- 
phony is sometimes u.sed for the instrumental ritomello of 
songs and vocal movements in aria form. In this sense it already 
appears in No. 28 of the second book of Schiitz’s Geistliche 
Concerte. 

3. The principal modern meaning of the word is a sonata 
for orchestra (see Sonata Forms). The orchestral symphony 
originated in the operatic overture (^.w.), which in the middle 
of the 1 8th century began to assimilate the essentials of the 
sonata style. At first such sonata-style overtures consisted of 
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three movements, viz. a moderately quick binary movement, 
a short slow movement, and a lively finale. Thus Mozart, 
at the age of twelve, used his 7th symphony as the overture to 
La Finta sent [dice ^ and Haydn’s maturest symphonies are still 
called ovcTtures in some early editions. La Finta giardinieta, 
written by Mozart in his eighteenth year, marks the differentia- 
tion of the oi)era overture from the independent symphony, 
since it contains the usual first movement and slow move- 
ment, but the curtain rises with what sounds like the beginning 
of the finale. 

The sonata style was not at first invariably associated with 
what we now call sonata form, nor indeed was that form at first 
the most favourable to the dramatic expression desirable for 
operatic music. Hence the overtures of Gluck arc generally in 
forms based on the contrast of loosely knit passages of various 
textures; forms which he probably learned from San Martini, 
and which may be found in the concertos of Vivaldi, so many 
of which were freely transcribed by Sebastian Bach. These 
methods are no less evident in the symphonies of Philipp Em- 
manuel Bach, which thus occupy an analogous place, away from 
the normal line of the sonata style. The differentiation between 
symphony and overture was of immense importance in raising 
the dignity of the symphony; but the style was more essential 
than the form; and in Mozart’s and Haydn’s mature works we 
find the sonata form as firmly established in the overture as 
in the symphony, while nevertheless the styles and scope of the 
two forms are quite distinct. Mozart’s most elaborate over- 
ture, that of Die Zauberflote, could not possibly be the first 
movement of one of his later symphonies; nor could the finale 
of his Jupiter ” symphony (which has often been compared with 
that overture because of its use of fugafo) conceivably be used 
as the prelude to an opera. 

Soo also Music; Sonata Forms; Instrumentation; Overture; 
Scherzo; Variations. (T).F. T.) 

SYMPHOSIUS, or Symposius, the name given to the author 
of a collection of 100 riddles of uncertain date, but probably 
composed in the 4th or 5th century a.d. They have been 
attributed to Lactantius, and identified with his Symposium, 
but this view is not generally accepted. The style and versifica- 
tion of the riddles, each of which consists of three hexameter 
lines, are good. They were written to form part of the enter- 
tainment at the Saturnalia. 

Text in E. Bahrens, Poetae latini minores, vol. iv. ; there is a good 
French metrical version by E. F. Corpet (1868); monograph by 
W. T. Paul (Berlin, 1854) ; see also Teullol, Hist, of Roman Literature, 
449 (Eng. trails., 1900). 

SYMPOSIUM (Gr. (Tv/jLTTocrtoVj a drinking party, from (rvfjLmv€iv, 
to drink together, a-vv, with, and Ti/Vcrv, to drink, root tto; 
cf. Lat. potarc, to drink, poculum, cup), the convivial drinking 
which took place after a great banquet, accompanied by intel- 
lectual or witty conversation, and by music or dancing performed 
by slaves or attendants. The term has been applied in modem 
usage, due to Plato’s Symposium, to a collection of opinions of 
different writers on a given subject. 

SYNAGOGUE ((rvraywyr;), literally “ assemblage,” is the term 
employed to denote either a congregation of Jews, i.e. a local 
circle accustomed to meet together for worship and religious 
instruction, or the building in which the congregation met. 
In the first sense the word is a translation of nD 33 , keneseth 
(assemblage), in the second of heth hakkemseth (house 

of assemblage). Further the term is often used to denote the 
.system of Judaism, as when the “ Synago^p.ie ” is contrasted 
to the “ Church.” The germ of the synagogue, that is, of 
religious assemblages dissociated from the ancient ritual of the 
altar, may be found in the circle of the prophets and their 
di.sciples (see especially Isa. viii. t 6 seq.); but the synagogue as 
an institution characteristic of Judai.sm arose after the work of 
Ezra, and is closely connected with the development of Judaism, 
to which his reformation gave definite shape. From the time 
of Ezra downwards it was the business of every Jew to know the 
law^; the school {bHh hammidrdsh) trained scholars, but the syna- 
gogue, where the law was read every Sabbath (Actsxv. 21), was 
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the means of popular instruction. Such synagogues existed 
in all parts of Judaea in the time of Ps. baiv. 8' (probably 
psalm of the Persian period); in Acts xv. 21 it appears that 
they had existed for many generations “ in every city.” This^ 
held good not only for Palestine, but for the Dispersion; in 
post-Talmud ic times the rule was that a synagogue must be 
built wherever there were ten Jews. In the Dispersion thd 
synagogue filled a greater place in the communal life; for on 
Palestinian soil the Temple enjoyed a predominant position*^ 
In this sense the synagogue is a child of the Dispersion, but this 
does not imply that it was a product of the Hellenic diaspora. 
For the Aramaic papyri discovered at Assuan show that in the 
5th century b.c. the Egyptian Jews had their place of worship in 
Syene long before Greek influences h&d begun to make theih-« 
selves felt. The fact that the Books of the Maccabees never 
refer to synagogues is not evidence that synagogues were un« 
known in Judaea in the Maccabean period. These books refer 
mostly to a time of war, when assemblages in the cities were 
impossible; their interest, moreover, is concentrated in the 
Temple and the restoration of its services. During the second 
Temple there is no doubt but that public worship was organized 
in the provinces as well as in the Jewish settlements outside the 
Holy Land. And though the name synagogue ” varies with 
irpoertvxq (^‘ place of prayer ”), it appears that everywhere the 
assemblage was primarily one for instniction in the law; the 
.synagogue, as Philo puts it, was a StSutTKoXeioy. Prayer, in 
the more restricted sense, invariably accompanied the instruc- 
tion, and several parts of the extant liturgy go back to the 3rd 
centuty B.c. A formed institution of this sort required some 
organization : the general order of the service was directed by one 
or more rulers of the synagogue ” (dpxttrvydytoyoi, Luke xiii. 145 
Acts xiii. 15), who called on fit persons to read, pray and 
preach; alms were collected by two or more “collectors” 
{gahbde seddgd); and a “ minister ” {hazzdn, vmgpirfj^, Luke iv. 
20) had charge of the sacred books (preserved in an “ ark ”) 
and of other ministerial functions, including the teaching of 
children to read. The discipline of the congregation was enforced 
by excommunication (herem) or temporary exclusion {niddui), 
and also by the minor punishment of scourging (Matt. x. 17), 
inflicted by the hazzdn. The disciplinary power was in the 
hands of a senate of elders {TrptcrpvT^poL, ytpovcrla), the chief 
members of which were dp^ovre^. The principal service of the 
synagogue was held on Sabbath morning, and included, accord | 
ing to the Mishnah, the recitation of the shema (Dcut. vi. 4-9, 
xi. 13-21; Num. XV. 37-41), prayer, lessons from the law and 
prophets with Aramaic translation, a sermon {derdshah) based 
on the lesson (Acts xiii. 15), and finally a blessing pronounced 
by the priest or invoked by a layman. On Sabbath afternoon 
and on Monday and Thursday there was a service without a 
lesson from the prophets ; there were also services for all feast- 
days. Synagogues were built by preference beside water, in 
order to avoid proximity to the idol temples, rather than, 
.some think, for the convenience of the ceremonial ablutioris 
(cf. Acts xvi. 13). Remain.? of very ancient buildin^^'^f tliis 
class exist in several parts of Galilee; they generally lie'nortfi 
and south, and seem to have had three doors to the sdifth^'ahd 
sometimes to have been divided by columns into a nave and 
two aisles. ' • ’ 

Modern synagogues arc mostly built of oblong shape, with a 
gallery for women. Since the middle ages, Renaissance and 
Moori.sh types of decoration have been generally favoured, but 
there is nowadays a great variety of types. The ancient syna- 
gogue of Alexandria (destroyed by Trajan) was a basilica. A 
number of recent synagogues have been built in octagonal form; 
The main interior features of the synagogue are the “ ark ” 
(a cupboard containing the scrolls of the law, &c.) and thef 
almemar (or reading-desk, from the Arabic aUminhar, pulpit). 
This is sometimes in the centre, sometimes at the casterh end 
of the building. The Talmud prescribed an elevated site fqr the 
synagogue, but this rule has been impossible of fulfilment iii 
modem times. The synagogues are theoretically orientated 
— r>. the^rk (which worshippers face during the principal prayei) 
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is on the eastern side. But this rule, too, is often ignored under 
the stress of arcliitectural difficulties. 

Jewish tradition has a great deal to say about a body called 
‘‘the great synagogue,’^ which is supposed to have been the 
supreme religious authority from the cessation of prophecy to 
the time of the high priest Simeon the Just, and is even said to 
have fixed the Old Testament canon (cf. v. 3 seq.). But 
Kuenen in his essay “ Over de Mimnen der Groote Synagoge " 
(Verslagen of the Amsterdam Academy, 1876) has powerfully 
argued that these traditions are fiction, and that the name 
keneseth haggddola originally denoted, not a standing authority, 
but the great convocation of Neh. viii.-x. Some more recent 
scholars are, however, more willing to attach credence to the 
older tradition. 

Compare, in general. Schiirer. CMeschichttr des judischen Volkcs, 
§ 27, where tlie older litiTaturo is catalogued. E'or some uncon- 
ventional views the reader may refer to M. ITiedlancler, 
uml Ki}che in ihren Anfdngen (Herlin, For the U'^ages of 

the synai^o.ijue in more recent times, sec Hiixtorf, Syria judaica 
(Basel, 1041). On the history of s)*nago^uc services the works of 
Zunz are the chief authorities; there is alst) good artich) on Liturgy 
in the Jewish Kneyclojcdia. Useful summaries in Hnglish arc to 
he found in Demhitz. Jcicish Sendees in SvnaQo^ue and IlmKC 
(Philadelphia. 1S98); aiid Oe^terley iind Box. The Relu^ion and 
Worship of the Synagogue (Lt)ndon. 1907). I'he article “ Synagogue ” 
in the Jtwish Truyilopcdui is illcslratcd with numerous p.ctures <.»f 
buildings and plans. 

SYNAGOGUE, UNITED, an organization of London Jcw.s, 
founded, with the sanction of an act of parliament, in 1870. 
It is confined, in its direct work, to the metropolis, but it exer- 
cises, indirectly, considerable influence over the Jews of the 
British Empire. It is governed by an elected council represent- 
ing the constituent congregations. In religious and ritual 
matters it is under the jurisdiction of the chief rabbi, who is, 
to a certain extent, recognized throughout the empire. The 
president of the United Synagogue in 1910 was Lord Rotluschild. 
Besides providing for the worship of some twenty congregation.s, 
the United Synagogue directs and supports educational arul 
charitable work. The title ‘‘ chief rabbi is not found in the 
pre-expulsion record , though, before the Jew.s were banislu.d 
in 1290, there was an official named “ presbyter omnium Judac* 
orum Angliac.’’ The functions of this official cannot lx* proved 
to have been ccclcsiasticjil. The title “ chief rabbi ” has 
become well knowm through the eminence of recent occupants 
of the position such as Solomon Hirschell (1762-1842). lie 
was succeeded by Dr Nathan Marcus Adler (1803-1890), who 
was followed by his son, Hermann Adler, who rais(‘(l the position 
to one of much dignity and importance. Dr Hermann AdlcT 
was bom in Hanriver in 1839, graduated at Leipzig, and receivcfl 
honorar>' degrees from Scotch and English universities, includ- 
ing Oxford. In 1909 he received the order of M.V.O. Dr Adler 
was elected chief rabbi in 1891. Besides several essays in 
the Nineteenth Century, Dr Adler has written extensively on 
topics of Anglo-Jewish History and published two volumes 
of sermons. (LA.) 

SYNANTHY (Gr. <tvv, with, and dvOo^, a flower), a botanical 
term for the adhesion of two or more flowers. 

SYNAXARIUM (Gr. (rwa^dpLov, from crvvdyeiv, to bring 
together), the nar'^.e given in the Greek Church to a compilation 
corresponding very closely to the martyrology ((/. 7 j.) of the 
Roman Church. Tlicrc are two kinds of .synaxaria simple 
synaxaria, which arc merely lists of the saints arranged in 
tlie order of their anniversaries, e,g. the calendar of Morcelli; 
and historical synaxaria, which give biographical notices 
besides, e.g, the menology of Basil and the synaxarium of 
Sirmond. The notices given in the historical synaxaria are 
summaries of those in the great menologies, or collcction.s of 
lives of saints, for the twxlve months of the year. Tlie oldest 
historical synaxaria apparently go back to the tenth century. 
The heterodox Ea.stern churches ^.so have their synaxaria. 

The publication of the Arabic text of the .synaxarium of the Church 
of Alexandria was started simultaneously by J. Forget in the 
Carp, script, orient, anfl by H. Basset in the Patroloqia orient., 
ana that of the Ethiopian synaxarium was begun by 1 . Guidi in 
the Paifologia orient. The Armenian synaxarium, called the 


synaxarium of Tit Israel, was publishtnl at Constantino))lc in 
183.P 

See S. A. Morcelli, Kalendariurn ccclesiae ( onstantinopolUanac 
(Home, 178S); H. 1 >elehaye, '* Lo Synaxaire cle Sirmoml," in Analecta 
ho/landiana, xiv. .190 *4 V|, where the liTminology is ('.xplaineil ; 
idem, SynaXiti iuni ccclesiae Const anti no politanae e codice Sirtnondiano 
(Brussels, 1902), forming the volume Propylaeurn ad acla sanctorum 
noventhris. (H. Dk.) 

SYNCELLUS, a hybrid w^ord (Gr. (nV, Lat. cella),'^ meaning 
literally “ one who shares his cell with another.’’ In e( closiastical 
usage it refers lo the viTV early custom of a priest or deacon living 
continually with a bishop, pro pier testimonium eccicsiastieum; 
thus Leo I IT. speaks of Augustine as having been ti e syncellus 
of Gregory the Great. The term came into use in the Eastern 
Church, where \\\c. syncelU the chaplains of mt tropolitans 
and patriarchs. At ('onstantinople they formed a lorporation, 
and the protosyncellus took precedence of metropolitans and 
ranked next to the patriarch, to whose office he generally 
succeeded. 

SYNCOPE (Gr. crvyKOTn], a cutting up or short, from k-oVtciv, to 
cut), a term used in grammar for the elision of a letter or syllable 
in the middle of a word {e.g. ne’er ” for “ never "); and in 
medicine for the condition of fainting or shock (y.7>.); and so 
occasionally in a general sense for a suspension or < essation of 
function. “ Sy neopate ” and “ syncopation ” are analogous 
derivatives; and in music a syncopation is the rhythmic nulhod 
of tying ('^) two beats of the same note into one tone in such 
a way as to displace the accent. 

SYNCRETISM (Gr. {rvyKpi)TiiTpd<;,ixorc\ mV and Ktpdi vviu, mingle 
or blend, or, according to Plutarch, from mV and KftrjnXciv, to 
combine against a common enemy, after the manner of the cities 
of Crete), the act or system of blending, combining or reconciling 
inharmonious elements. The term is used technically in politics, 
as by Plutarch, of those wfio agice to forget dissensions and 
to unite in the face of common danger, as the Cretans were said 
to have done; in philosophy, of the efforts of ('ardinal Bessarion 
and others in the i6th century to reconcile the philosophies of 
Plato and Aristotle; and in theology, of a plan to harmonize the 
hostile factions of the C hurch in the 17th century, advocated by 
Georg Calixtus, a Lutheran professor of theology at Helmstadt. 
Its most freijucnt use, however, is in connexion with the religious 
development of antiquity, when it denotes the tendency, 
especially prominent from the 2nd to tlie 4th renturies of the 
Christian era, to simplify and unify the various pagan religions. 
During this period, as a result of the intimate knowledge of the 
w'orld’s religions made possible by the gathering of every knowui 
cult of importanc e into the religious system of tlie Roman Empire, 
belief in the identity of many deities which resoml >Icd each other, 
and indeed in the essential identity of all, received a special 
impulse. Not only were various fcjrms of tiic same deity, such 
as, for example, Jupiter C'apitolinus and Jupiter Latiaris, recog- 
nized as being really the same under different aspects, hut even 
the gods of different nations were seen to lie manifestations of a 
single great being. Roman Jupiter, Greek Zeus, Persian Mithras 
and Phrygian Attis w'cre one. The Great Mother, Isis, Ceres, 
Dernetor, Ops, Rhea, Tellus, were the same great mother deity 
under different masks (sec Great Mother of the Gods). 
Venus and Cupid, Aphrcxlite and Adonis, the Great Mother and 
Attis, Astarte and Baal, Demcter and Dionysus, Isis and Serapis, 
were essentially the same pair. Syncretism even went so far as 
to blend the deities of paganism and Christianity. Christ was 
compared with Attis and Mithras, Isis with the Virgin Mary, &c. 
Isis, perhaps more than any other deity, came to be regarded as 
the great maternal goddess of the universe whose essence was 
worshipped under many different names. This fact, with the 
.spirit of .syncretism in general, is well illustrated by Apuleius 
{Metamorph. xi. 2 and 5). Lucius invokes Isis : “ (Jueen of 
Heaven, whether thou art the gr;nial Ceres, tlie prime parent of 
fruits, who, joyous at the discovery of tliy daughter, didst 
banisli the savage nutriment of the ancient acorn, and, pointing 
out a better food, dost now till the Elcusinian soil; or whether 
thou art celestial Venus, who, in the first origin of things, didst 
^ A poll! nans Sidonius uses the pure Latin term concellus. 
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associate the cUfTcrent sexes, through the creation of mutual love, 
and having propagated an eternal offspring in the human rare, 
art now worshippt'd in the sea-girt shrine of Paphos; or whether 
thou art the sister of Phoebus, who, by relieving the pangs of 
wom<;n in travail by soothing remedies, hast brought into the 
world multitudes so innumerable, and art now venerated in the 
far-famed shrlntjs of Ephesus; or whether thou art Proserpine, 
terrific with in dnight bowlings ... by whatever name, by 
whatever cen monies, and under whatever form it is lawful to 
invoke thee; do thou graciously, &c.’* 'I'lie goddess replies: 

Behold me ... I, who am- Nature, the parent of all things, 
the mistress of all the elements, the primordial offspring of time, 
the supreme among divinities, the queen of departed spirits, the 
first of the celestials, and the uniform manifestation of the gods 
and goddesses; who govern by my nod the luminous heights of 
heaven, the salubrious breezes of the ocean, and the anguished 
silent realms of the shades below; whose one sole divinity the 
whole orb of the earth venerates under a manifold form, with 
different rite and under a variety of appellations. Hence the 
Phrygians, that primeval race, call me Pessinuntica, the Mother 
of the Gods; the Al)origines of Attica, Cccropian Minerva; the 
Cyprians, in their sea-girt isle, Paphian Venus; the arrow- 
bearing Cretans, Diana Dictynna; the three-tongued Sicilians, 
Stygian Proserpine; and the Elcusinians, the ancient goddess 
Ceres. Some call me Juno, otlurs ]k‘llona, others Hecate, 
others Rhainnusia. But those who are illumined by the 
earliest rays of that divinity, the Sun, when he rises, the 
Aethopians, the Arii, and the Egyptians, so skilled in ancient 
learning, worshipping me with ceremonies quite appropriate, 
call me by my true name, Queen Isis. Behold, then, 
(Trans. Bohn’s Lib,). 

Naturally, the influence of Greek philosophy was very pro- 
nounced in the growth of syncretism. Plutarch «and Maximus 
of Tyre alTirmcd that the gods of iho different nations were only 
different aspects of the same deity, a supreme intelligence and 
providence which ruled the world. The Neoplatonists, how- 
ever, were the first sc-hool to formulate the underlying philosophy 
of syncretism : There is only one real God, the divine, and the 
subordinate deities are nothing else than abstractions personified, 
or celestial bodies with spirits; the traditional gods are only 
demons, that is, being intermediate between God and man . . . 
All, like cwiy other i:reated being, are emanations from the 
absolute God” (Jean Kevillc, La Religion a Rome sous les 
Severes). Care must be taken, however, not to place too much 
emphasis upon syncretism as a conscious system. The move- 
ment which it represented was not new in the 2nd century a.d. 
The ideiitification of Latin with Etruscan gods in the earliest 
days of Rome, and then of Greek with Italian, and finally of 
Oriental with the Graeco-Roman, were all alike syncrctistic 
movements, though not all conscious and reasoned. The ideal 
of the ( oinmon people, who were unreflecting, as well as of 
philosophers who reflected, was “ to grasp the religious verity, 
one and constant, under the multiplex forms with which legend 
and tradition had enveloped it ” (Rcville). The advent of Greek 
philosophy only hastened the movement by conscious and 
systematic effort. 

Syncretic, being a movement toward monotheism, was the 
converse of the tendency, so prominent in the early history of 
Rome, to increase the number of deities by worshipping the 
same god under special aspects according to special activities. 
In the hands of the Neoplatonists it was instrumental in retard- 
ing somewhat the fall of paganism for the time, but in the end 
contributed to the success of Christianity by familiarizing men 
with the belief in one supreme deity. The triumph of Christi- 
anity itself represented a result of syncretism, the Church being 
a blending of the beliefs and practices of both the new and old 
religions. 

Sec Jean Rdville, op, cii., especially pages 104-127, 159-174, 
284 -295. For other examples of syncretism, cf. that of Buddhism 
and Zoroastrianism in the state rclipon of the Indo-Scythian king- 
dom of Kanishka (see Persia : Ancient History, vii.; The Parthian 
Empire, §2); sec articles on almost all the religions of the East, 
e.g, Mithras; Zoro.\ster. (G. Sn.) 
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SYNDERESlSy a term in scholastic philosophy applied to the 
inborn moral consciousness which distinguishes between good 
and evil. The word is really synteresis (Gr. a’WTrjfnjo'i^, from 
(Tvvrqp€Lv, to look after, take care of), but synderesis is the 
commoner form. Diogenes Laertius in his account of the Stoics 
(vii. 85 , T 1 }V 8c TTpuiTTfv opfirjv (pfifTi TO L(r^€LV ivl TO n]p€iv iavTo) 
uses the phrase Trjpav iavro to describe the instinct for 
self-preservation, the inward harmony of Chrysippus, the recog- 
nition of which is crvv€i^rj<rLq. The term synderesis, however, 
is not found till Jerome, who, in dealing with Ezek. i. 4-15, says 
the fourth of the “ living creatures ” of the vision is what the 
Greeks call o-vvTi]prj(rtq, i.e, scintilla conscientiae, the “ spark of 
conscience.” Here apparently synderesis and conscience 
(crwuSrjtrLq) are equivalent. By the schoolmen, however, the 
terms were diflcrentiatcd, conscience being the practical envisag- 
ing of good and evil actions; synderesis being, so to speak, the 
tendency toward good in thought and action. The exact relation 
between the two was, however, a matter of controversy, Aquinas 
and Duns Scotus holding that both are practical reason, while 
Bonaventura narrows synderesis to the volitional tendency to 
good actions. 

SYNDIC (Late Lat. syndicus, Gr. o-vv&aos, one who helps in a 
court of justice, an advocate, representative, o-iV, with, and 81/07, 
justice), a term applied in certain countries to an officer of govern- 
ment v/ith varying powers, and secondly to a representative or 
delegate of aimiversity,institution or other coqioration, entrusted 
with special functions or powers. The meaning which underlies 
both applications is that of representative or delegate. Du 
Cange {Gloss, s.v, Syndicus), after defining the word as defensor, 
patromiSy advocalus, proceeds ‘‘ Syndici maxime appellantur 
Actorcs universitatum, collegiorum, soeietatum et aliorum 
eorporum, per quos, taiKpium in republiea quod communiter 
agi ficrive oportet, agitur et fit,” and gives several examples from 
the J3th century of the use of the term. The most familiar 
use of “ syndic ” in the first sense is that of the Italian sindico, 
who is the head of the administration of a commune, answering 
to a “ mayor ”; he is a government official but is elected by the 
communal council from their own members by secret ballot. 

Nearly all the companies, gilds, and the university of Paris 
had representative bodies the members of which were termed 
syndici. Similarly in England, the senate of the university of 
Cambridge, which is the legislative body, delegates certain 
functions to special committees of its members, appointed from 
time to time by Grace, i.e, a proposiil offered to the senate and 
confirmed l)y it; these committees are termed “ syndicates ” and 
are permanent or occasional, and the members are styled “ the 
syndics ” of the particular committee or of the institution which 
they administer; thus there are the syndics of the Fitzwilliam 
Museum, of the University Press, of the Observatoiy, of local 
examinations and lectures, of the Antiquarian Committee, &c. 

SYNDICATE, a term originally meaning a body of syndics. 
In this sense it is still sometimes used, as at the university of 
Cambridge, for the body of members or committee responsible 
for the management of the University Press. In commerce, a 
syndicate is a body of persons who combine to carry through 
some financial transaction, or who undertake a common adven- 
ture. Syndicates are very often formed to accpiire or take over 
some undertaking, hold it for a short time, and then resell it to a 
company. The profits are then distributed and the syndicate 
dissolves. Sometimes syndicates are formed under agree- 
ments which constitute them mere partnerships, the members 
being therefore individually responsible, but they are now more 
generally incorporated under the Companies Acts. 

The more usual cases in which syndicates arc commonly formed 
will be found in F. B. Palmer's Company Precedents, loth ctl., vol. i. 

129 seq. 

SYNECHISM (from Gr. erwexv^y continuous, from cruv, Hxjnv, 
to hold together), a philosophical term proposed by C. S. Peirce 
{Monisty ii. 534) to express the general theory that the essential 
feature in philosophic speculation is continuity. It is specially 
directed to the question of hypothesis, and holds that a hypothesis 
is justifiable only on the ground that it provides an explanation, 
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All understanding of facts consists in generalizing concerning 
them. The fact that some things are ultimate may be recognized 
by the synechist without ab^doning his standpoint, since 
synechism is a normative or regulative principle, not a theory 
df existence. The adjective “ synechological ” is used in the 
same general sense; “ synechology ” is a theory of continuity or 
universal causation; “synechia” is a term in ophthalmology 
for a morbid union of parts. 

SYNEDRIUM (crvi'cSpiov), a Greek word which means 
“ assembly ” and is especially used of judicial or represcnUitive 
assemblies, is the name by which (or by its Hebrew transcription, 
PTITDD, sanhedrin, sanhedrim) that Jewish body is known w-hich 
in its origin Vas the municipal council of Jeaisaleni, but acquired 
extended functions and no small authority and influence over 
the Jews at large (see xiii. 424 seq.). In the Mishnah it is 
called “ the sanhedrin,'* “ the great sanhedrin,” “ the sanhedrin 
of seventy-one [members]/* and “ the great court of justice ** 
{heth din haggddol}. The oldest testimony to the existence and 
constitution of the synedrium of Jerusalem is probably to be 
found in 2 Chron. xix. 8; for the priests, Levites and hcreditar)^ 
heads of houses there spoken of as sitting at Jerusalem as a 6ourt 
of appeal from the local judicatories docs not correspond with 
anything mentioned in the old histor>% and it is the practice of 
the chronicler to refer the institutions of his time to an 
origin in ancient Israel. And just such an aristocratic council 
is what seems to be meant by the gcrousia or senate of “ ciders ” 
repeatedly mentioned in the histor>' of the Jews, both under the 
Greeks from the time of Antiochus the Great (Jos. Ant. xii. 3, 3) 
and under the Hasmonean high priests and princes. The high 
priest as the head of the state was doubtless also the head of the 
senate, which, according to Eastern usage, exercised both judicial 
and administrative or political functions (cf. i Macc. xii. 6, xiv. 
20). The exact measure of its authority must have varied from 
time to time at first with the measure of autonomy left to the 
nation by its foreign lords and afterwards with the more or less 
autocratic power claimed by the native sovereigns. 

Thfe original aristocratic constitution of the senate bcgiin to 
be modified under the later Hasmoncans by the inevitable intro- 
duction of representatives of the rising party of the Pharisees, 
and this new element gained strength under ITcrod the Great, 
the bitter enemy of the priestly aristocracy. Finally under the 
Roman procurators the synedrium was left under the presidency 
of the chief priest as the highest native tribunal, though without 
the power of life and death (John xviii. 31). The aristocratic 
and Sadducean element now again preponderated, as appears 
from Josephus and from the New Testament, in which “ chief 
jHiests ” and “ rulers ** are synonymous expressions. But with 
these there sat also “ scribes ” or trained legal doctors of the 
Pharisees and other notables, who are simply called “ elders ** 
(Mark xv. i). The Jewish tradition which regards the synedrium 
as entirely composed of rabbins sitting under the presidency and 
vice-presidency of a pair of chief doctors, the nasi and db beth din, 
is inconsistent with the evidence of Josephus and the New Testa- 
ment. It is generally held that it was after the fall of the state 
that a merely rabbinical beth dm sat at Jabneh and afterwards at 
Tiberias, and gave legal responses to those who chose to admit 
a judicature not recognized by the civil power. Dr A. Biichler has 
sought to reconcile the various accounts by the theory that there 
were two great tribunals in Jerusalem, one wielding religious, the 
other civil authority (Das Synedrim in Jerusalem, Vienna, 1902). 

The council chamber {pmsXrj) where the synedrium usually sat 
was between theXystus and the Temple, probably on the Temple- 
hill, the Mishnah states that the meetings were held within the 
inner court. The meeting in the palace of the high priest which 
condemned Jesus was exceptional. The proceedings also on 
this occasion were highly irregular, if measured by the rules 
of procedure which, according to Jewish tradition, were laid 
down to secure order and a fair trial for the accused. 

Of the older literature of the subject it is enough to cite Selden, 
De synedriis. The most important critical discussion is that of Kuenen 
in the Verdagen, &c,, of the Amsterdam Academy (1866), P» 131 seq. 
A good summary is given by Schiircr, Geschichte des jUdisctien Volkes, 
4th cd., § 23. Cf. also G. A. Smith, Jerusalem (1907), vol. i. ch. 9. 


SYNESIUS {c. 373~c. 414), bishop of Ptolemais m the Libyan 
Pentapolis after 410, was born of wealthy parents, wlio claimed 
descent from Spartan kings, at Cyrenc between 370 and 375. 
While still a youth (393) he went with his brother F'uoptius to 
Alexandria, where he became an enthusiastic Neoplatonist and 
disciple of Hypatia {q.v.). On returning to his native place about 
the year 397 he was chosen to head an embassy from the cities 
of the Pentapolis to the imperial court to ask for n inission of 
taxation and other relief. His address to Arcadius {De Regno) 
is full of advice as to the studies of a wise ruler in such perilous 
times. His three years’ stay in Constantinople was wearisome 
and otherwise disagreeable; the leisure it forced upon him he 
devoted in part to litt?rary composition. The Aegyidus sive de 
pravidentia is an allegory in which the good Osiris and the evil 
Typhon, who represent Aurelian and the Goth Gainas (ministers 
under Arcadius), strive for mastery; and the question of the 
divine permission of evil is handled. After the successful Aure- 
lian had granted the petition of the embassy, Synesius returned 
to Cyrene in .400, and spent the next ten years partly in that city, 
when unavoidable business called him there, but chiefly on an 
estate in the interior of the province, where in his own words 
“ books and the chase ” made up his life. His marriage took 
place at Alexandria in 403; in the previous year he had visited 
Athens. In 409 or 410 Synesius, whose Christianity had until 
then been by no means vcr>' pronounced, was popularly chosen 
to be bishop of Ptolemais, and, after long hesitation on personal 
and doctrinal grounds, he ultimately accepted the office thus 
thrust upon him, being consecrated by Theophilus at Alexandria. 
One personal difficulty at least was obviated by his Ix ing allowed 
to retain his wife, to whom he was much attached; but as regarded 
orthodoxy he expressly stipulated for personal freedom to dissent 
on the questions of the souFs creation, a literal resurrection, and 
the final destruction of the world, while at the same time he 
agreed to make some concession to popular views in his public 
teaching (tu oIkoi q>ikofro<l>d)y, ra 3 * fbikofxvOlov), His 
tenure of the bishopric was troubled not only by domestic l^ereave- 
ments but also by barbaric invasions of the country (in repelling 
which he proved himself a capable military organizer) and by 
conflicts with the prefect Andronicus, whom he excommunicated 
for interfering with the Church's right of asylum. The date 
of his death is unknown; it is usually given as c. 414. His 
many-sided activity, as shown especially in his letters, and 
his loosely mt‘diating position between Neoplatonism and 
Christianity, make him a subject of fascinating interest. His 
scientific inlercsls arc attested by his letter to Hypatia, in which 
occurs the earliest known reference to arcomelry, and by a work 
on alchemy in the form of a commentary on pseudo-Democritus. 
He was a man of the highest personal character. 

His extant works are — (i) a speech before Arcadius, De regno; 
(2) Di( 7 , Site de siw ipsius indituto, in which he signifies his purpose 
to devote himself to trm; philoscjphy ; (3) Encomium calvitii (he was 
himself bald), a literary jcu d' esprit, suggested by Dio Chrysostom's 
Praise of Hair; (4) De providentia, in two books; (5) De insomniis; 
(0) 157 Epistolae; (7) 12 Hymni^ of a contemplative, Neoplatonic 
character; and several homilies and occasional speeches. Tnaeditio 
princeps is that of Turnebus (Paris, 1553) ; it was followed by that 
of Morell, with Latin transbAion by Petavius (1612; greatly enlarged 
and improved, 1O33; reprinted, inaccurately, by Mignc, 1859). The 
Epistolae, which for the modern reader greatly exctHjd his other 
works in int<jrest, have; bc(in edited by Demetriatlcs (Vienna, 1 792) 
and by Gliikus (Venice, 1812), the Calvitii encomium by Krabinger 
(Stuttgart, 1834), the De providentia by Krabinger (Sulzbach, 1835), 
the De regno by Krabinger (Munich, 1825), and the Hymns by Flach 
(Tubingen, 1875). 

Sec Clausen, De Synesio philosopho (Copenhagen, 1831); K. 
Volkmann, Synesius von Cyrene (Berlin, 1869); A. Gardner's mono- 
f^ai)hin '* The; Fathers for English Readers " (London, 1886); and a 
life by W. S. Crawford (Ix)ndon, 1901). 

SYNOD (Gr. rruVo&>9), a term denoting an assembly of ecclesi- 
astical officials legally convoked to discus.s and decide points of 
faith, discipline and morals. It is practically synonymous with 
the word council (q.v.); concilium is used in the same technical 
sense by Tcrtullian c. 200, and avvobo^ a century or so later in the 
Apostolic canons. In time, however, the word council came to 
restricted to oecumenical gatherings, while synod was applied 
to meetings of the eastern or western branches of the Church 
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(the first council of Constantinople was originally a mere council 
or synod of the East), or to councils of the Reformed churches, 
the Synod of Dort. Provincial synods were held in the 2nd 
century, and were not completely organized before the advent of 
oecumenical councils. The two terms are still used side by side; 
thus there are patriarchal, national and primatial councils, as 
well as provincial councils (under the metropolitan of a province) 
and diocesan synods, consisting of the clergy of a diocese and 
presided over by the bishop (or the vicar-general). The 
supreme governing body in the Russian branch of the Orthodox 
Eastern Church (g.v.) is known as the Holy Synod. In the Pres- 
byterian churches (see Presbyterianism) a synod is an assembly 
containing representatives of several presbyteries and inter- 
mediate between these and the (ieneral Assembly; similarly in 
the Wesleyan and other Methodist churches the synod is the 
meeting of the district which links the circuits with the conference. 
The term is not in use in self-governing churches like the Congre- 
gationalists and Baptists, though these from time to time hold 
councils or assemblies (national and international) for conference 
and f(‘lIowship without any legislative power. 

SYNODIC PERIOD, in astronomy, the apparent period of a 
planet or satellite when its revolution is referred to the line 
passing through the earth or the sun. In the case of the planets 
it is the period between successive conjunctions of the same kind, 
inferior or superior, with the sun. In the case of the satellites 
it is the period relative to the radius vector from the sun. 

SYNTHESIS (Gr. tnWco-w, from (rwTt^cVai, to put together), 
a term used both generally and technically, with the fundamental 
meaning of composition, opposed to analysis (q.v.), the breaking 
up of a whole into its component parts. In teaching, for example, 
when a new fact is brought into connexion with already acejuired 
knowledge and the learner puts them together (^^synthesizes ^’), 
the result is “ synthetic ’’ and the process is “ synthesis.^^ The 
reverse process is analysis, as in grammar when a child breaks 
up a sentence into subject, verb, object, &c. Thus all inductive 
reasoning is synthetic in character. The term synthesis ’’ is 
much used in philosophy. Thus Kant makes a distinction, 
fundamental to his theory of knowledge, between analytic and 
synthetic judgments, the latter being those judgments which 
are not derivable from the nature of the subject, but in which the 
predicate is obtained rather by experience or by the operation 
of the mind (the “synthetic judgment a priori see Kant). 
Perhaps the most famous use of the term is in Herbert Spencer’s 

Synthetic Philosophy,” the name given to the several treatises 
which contain his philosophic system — the “ unification of 
knowledge ” from the data of the separate sciences. 

SYNTIPAS, the Greek form of Sindibad or Sendabar, an Indian 
philosopher supposed to have lived about 100 b.c., and the re- 
puted author of a collection of tales known generally in Europe 
as the story of the Seven Wise Masters. They enjoyed immense 
popularity, and appeared in many Oriental and Western languages. 
A Greek translation (probably from a Syriac version), the 
earliest specimen of Romaic prose (nth century), is extant under 
the title of The most pleasing Story of Syntipas the Philosopher. 
It is preceded by an introduction in iambic verse by a certain 
Michael Andreopulos, who states that it was executed by order 
of Michael, probably the duke of Melitcne in Armenia. The 
translator is evidently a Christian, although he has generally 
preserved the Oriental colouring. The main outline is the same 
in the different versions, although they vary in detail and include 
different stories, A certain prince, who had taken a vow of 
silence for a time on the advice of his tutor, was tempted by his 
stepmother. Her advances having been rejected, she accused 
him to his father, who decided to put him to death. The device 
of the Arabian Nights is introduced by the wise men of the court, 
who in turn relate stories to dissuade the king from over-hasty 
punishment, each story being answered by the queen, who desires 
Instant action to be taken. When the period of silence is over 
the prince speaks and establishes his innocence. In the Greek 
version the king is a king of Persia, named Cyrus, and Syntipas 
himself is the prince’s tutor (text in A. Eberhard, Fabulae 
Romanenses, i., 1872, ^'Teubner Series ”). 
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For a discussion of the whole subject, see D. Comparetti, 
intorno al libro di Sindibad (1869; Eng. trans. by Ii. C. Codte, Polk- 
Lore Society f iSSri) ; W. A. Clouston, The Book of Sindibad (from the 
Persian and Arabic, 1884; from the Syriac, by H. Golla&Cz, 1897); 
J. C. Dunlop, Hist, of Prose Fiction (new ed., 1888). vol. m ; C. 
ICrumbacher, Geschichte der hyzantinischen Lift. (2nd cd., X897). 
Sixty-two Acsopic fables, also translated from Syriac into 
Greek, arc attributed to this same Syntipas (ed. C. F. Matthai, 
1781). V - 

SYRA, or Syros (anc. Su/009, perhaps Homeric Xvpirj), a 
Greek island in the middle of the Cyclades, which in the ^9th 
century became the commercial centre of the Archipelago, and is 
also the residence of the . nomarch of the Cyclades and the seat 
of the central law courts. The length of the island is about 
10 m., the breadth 5, and the area is estimated at 42 h sq. m. The 
population rose to about 33,700, of whom about 20^^5.00 were in 
the chief town, Hermoupolis, but that of the. town had in 1907 
declined again to 18,132. Syra is also a province of the depart- 
ment of the Cyclades (pop. 1907, 31,939). The importance of 
the island in prehistoric times is attested by considerable remains 
of early Aegean antiquities. In ancient times it was remarkably 
fertile, as is to be gathered not only from the Homeric description 
{Od. XV. 403), which might be of doubtful application, but also 
from the remains of olive presses and peculiarities in the local 
nomenclature. The destruction of its forests has led to the loss 
of all its alluvial soil, and now it is for the most part a brown 
and barren rock, covered at best with scanty aromatic scrub, 
pastured by sheep and goats. 

Hermopolis (better Hermoupolis), the chief town, is built round 
the harbour on the east side of the island. It is governed by an 
active municipality, whose revenue and expenditure have rapidly 
increased. Among the public buildings are a spacious town hall 
in the central square, a club-house, an opera-house, and a Greek 
theatre. Old Syra, on a conical hill behind the port town, is 
an interesting place, with its old Roman Catholic church of 
St George’s still crowning the summit. This was built by the 
Capuchins, who in the middle ages chose Syra as the head- 
quarters of a mission in the East. Louis XIII., hearing of the 
dangers to which the Syra priests were exposed, took the island 
under his especial protection, and since that time the Roman 
Catholic bishops of Syra hav'e been elected by the pope. About 
the beginning of the 19th century the inhabitants of Syra 
numbered only about 1000; whenever a Turkish vessel appeared 
they made off to the interior and hid themselves. On the out- 
break of the war of Greek independence refugees from Chios, after 
being scattered throughout Tenos, Spezia, Hydra, &c., and 
rejected by the people of Ceos, took up their residence at Syra 
under the protection of the French flag. Altogether about 40,000 
had sought this asylum before the freedom of Greece was achieved. 
The chief city was called Hermoupolis after the name of the ship 
which brought the earlier settlers. Most of the immigrants 
elected to stay, and, though they were long kept in alarm by 
pirates, they continued to prosper. In 1875 ^ 5 ^® sailing ships 
and 698 steamers (with a total of 740,731 tons) entered and 1588 
sailing ships and 700 steamers (with a total of 756,807 tons) 
cleared this port; in 1883 3379 sailing and 1126 steam vessels 
(with a total of 1,056,201 tons) entered and 3276 sailing and 
1120 steam vessels (with a total of 960,229 tons) cleared. Most 
of the sailing vessels were Greek and Turkish, and most of the 
steamers were Austrian, French and Turkish* 

But since the energetic development of Peiracus, Syra has 
ceased to be the chief commercial entrepot and distributing centre 
of this part of the Levant, and consequently its trade has seriously 
declined. Whereas in 1890 the foreign commerce was valued at 
£1,313,730, in 1900 it only amounted to £408,350. Coal, textiles, 
and iron and steel goods figure prominently amongjst the imports, 
and emery, leather, lemons, sponges, flour, valonia and iron ore 
amongst the exports. Syra is the seat of several industries, 
ship-building, tanneries, flour and cotton mills, rope-walks, 
factories for confectionery (“ Turkish delight ”), hats, kerchiefs, 
furniture, pottery and distilleries. The harbour, which is pro- 
tected by a breakwater 273 yds. long, has a depth of 25 ft., 
diminishing to 12 fU 
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SYRACUSE (Gr. IvpaKoxxrai; Lat. Syracttsae, Ital. Siracusa), l Phoenician scttlemuit on the island, 2 thoup:h it is certainly such 
a city of Sicily, the capital of a province of the same name, a place as Thucydides (vi. 2) describes as occupied by them for 
situated on the cast coast of the island, 54 m. by rail S. by E. of purposes of trade with the Sicels. The name of the island, 
Catania, and about 32 m. direct. Pop. (1881), 21,730; (it)o6), ^ ()rly»i;ia a (|uail), has, ap^ain, been held to pnini. to the 

2 *^,2 (town V 3^,000 (commune). possible exislenc'C of an Actolian sell lenient on the island 

History, — Syracuse was the chief Greek city of ancient Sicily, before Archias cany?. Jkit it is more probable that the name 
and one of the earliest Greek .settlements in the island. Accord- | was given to the island owing to the estalilishmeiit there by 
ing to Strabo (vi. 4, p. 269) Chcrsicrates and Archias of Corinth, the first settlers of a special cult of Artemis (the name Ortygia 
both Heraclidae, left their native citv together with a band of appears in Homer, Odyssey, v. 123, as an island sacTed to 
colonists, the former stopping with half the force at Corey ra, ^ Artemis, though the identification with Delos {(j.v.) is not 
where he expelled the Libumians and occupied the island, while certain), though why Corinthians should have worshipped 
Archias proceeded to Syracuse.^ Thucydides (vi. 3) gives the j Artemis in preference to any other deity is not clear. 

Till the bt ginning of 
the 5th century b.c. our 
notices of Syracusan hist- 
ory are quite fragmentary. 
Almost the only question 
is whether, as some stray 
notices (see Freeman, 
History of Sicily, ii, 431) 
might suggest, the primi- 
tive kingship V as retained 
or renewed at Syracuse, as 
it certainly was in some 
other Greek colonies. A 
king Pollis is spoken of; 
but nothing is known of 
his actions. It is far more 
certain that Syracuse went 
through the usual revolu- 
tions of a Greek city. The 
descendants of the original 
settlers kept the land in 
their own hands, and they 
gradually brought the 
Sicel inhabitants to a 
state not unlike villenagc. 
Presently other settlers, 
perhaps not always Greek, 
giitlicrcd round the origi- 
nal Syracusan people ; 
they formed a distim I 
body, or plehs, per- 

sonally free, but with an 
inferior political franchise 
or none at all. The old 
citizens thus gradually 
grew into an exclusive or 
aristocratic bedy, called 
•ya/xopot or landowners. 
Wc hear incidentally of 
disputes, seditions and 
changes, among others 
the expulsion of the 
Gumori early in the 5th 
century B.c. (Thuc. v. 5 ; 
Arist. Pol, v. 3, 5; 4, i). 

date as the year after the foundation of Naxos {i.e. 734 b.c.), and i In its external development Syracuse differed somewhat from 
mentions that Archias expelled the Sicel inhabitants from the ■ other Sicilian cities. Although it lagged in early times behind 
Island. Their presence there was definitely proved by the i both Gcla and Acraga.s (Agrigen turn), it very soon began to 
discovery in 1905 of a rock-cut tomb of the beginning of the aim at a combination of land and sea pow'er.^ In 663 it founded 
second Sicel period (see Sicily) on the west side of the island the settlement of Acrae, in 643 Casmenae,*’ and in 598 Camarina, 
(Orsi in Notizie degli scavi, 1905, 381), while similar tombs may of which the first was unusu»ally far inland. The three together 
be seen both on the north and south edges of the terrace of Epi- secured for Syracuse a continuous dominion to the south-east 
polae,and on thepeniasulaof Pleminyrium^ There is, on the other 2 origin of the name ^^vpAnovcrai is quite uncertain. It has 

hand, no conclusive evidence for the previous existence of a been suggtJSterl that it may bo Phoenician : and, again, the plural 

form has boon thought to point perhaps to “ the union of two 
^ Strabo goes on to say that Archias fidl in with certain men who originally distinct posts," one on the island, the otht r on the mainland 
had come from the Sicilian Mogara, and took them with him to share on the hill whore the ruins of the Olympieum stand , known as iroxixvv 
in his enterprise. But this version implies that Mcgara was founded — the latter benng the original Syracuse. 

before Syracuse, which is contrary to all other authorities. The • Netura (Noto) and Ilelorum, lx>th to the S.S.W. of Syracuse, 
whole question of the various talcs relating to the foundation must have been among its earliest settlements (Freeman li. 17). 
of Syracuse is discussed by E. A. Freeman, History 0/ Sicily, i. 335 ■* The .site of Casmeiiae is uncertain; it was to the south-west of 

sqq., 572 S(iq. Syracuse, and not improbably at Spaccaforno (Freeman ii. 25). 
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coast. They were not strictly colonics but outposts; Camarina 
indeed was d('stroy(‘d after a revolt a'^ainst tlie ruling city 
('rhue. V. i). Whether the inland Sicel town of Henna was 
ever a Svraciisan settlement is doubtful. It is extremely prob- 
able that Acme was not founded until after two obvious out- 
j)r)sts had alreiidy been occupied — a post guarding the road to 
Acrae itself, and including the sacred enclosure of Apollo, which 
later, when it Ix'carnc a (quarter of the city, acquired the name 
'remrnites; and aiKjther post on the road to the north, in the 
up])(‘r i)art of tiie region known as A('hradina. The latter was 
d(‘fendrd on the north and east by the st-a, on the west by a 
long straight 'fitting of the ro('.k serving as a scarp on which 
the wall stood (see below), and on the south by extensive quarries 
(hVecinan ii. 4.^, 139, 144). About the middle of the 6th century 
n.cd the islnrul was connected with the mainland by a mole 
( hVeeman ii. i |o, 505). At the beginning of the 5th century B.c. 
.Syrai usan Iii >i(iry bciMiru's far more clear. Hippocrates, tyrant 
of Gcla .p)!), threatc'iied the inchpcndcmce of Syracuse 

as well as of ()ther cities, and it was saved only In' the joint 
intcaventk.'ii <<f ('orinth and ('orcyra and by the cession of the 
Viicant territ -ry of (amarina. In 485 tlic Gamori, who had 
hi'en (‘xpcHed by the Demos and the Sicel serfs, and had taken 

fuge at ('asiiienao, craved help of G(do, the successor of 
j i ip])()cratcs, wlio tc;ok possession of Syracuse w'i thou t opposition, 
and made it the scat of his pow'er. He gave citizenship both 
to jiiercenaries and to settltTS from Greece, and added to the 
population llu' inhabitants, of other cities conquered by him, so 
that Syraou'.e l_)e('anie a city of luixed population, in which the 
new citizi'ii'. had the advantage. He then extended the city 
hv including' within the fort ifications the low ground (or at any 
rale the \N*est<'ni portion of the low ground) between Upper 
Aehradina and the isl.uul, and meJdng tlie Agora there at 
llic same time (pr()l)ab]y) he was able to shift the position of the 
crossing to the island by making a new isthmus in the position 
of the pr<‘S(‘nt one, the old mole being broken through so as to 
afford an {)Ull<'L from the Little Harbour on the east (Lupus, 
]). <)i). 'riu^ ishmd tluis became the inner city, the stronghold 
of the ruler, so th it, despite its low level, it is often spoken of 
as the “ acrop-lis.” Gelo's general rule was mild, and he wxm 
fame as the chenripion of Hellas by his great victory over the 
( arthaginicjis at llinu'ra. He is said to have been greeted 
as king; but he does not seem to have taken the title in any 
formal way. 

Gelo's brotherand successor, IIi»'ro(478 -467), kept up the power 
of the cit\'; he won liimself a name by his oncouragcnieht of 
poets, espirially Aeschylus and Simonides, and philosophers; 
and his IVthian and Olympian victories niiide Iiini the .spe< i-d 
subject of th.e songs of Pindar and Bacchylides; among tlic 
recently discovered works of the latter are thrc'c Odes (iii.- v.) 
written for him. He a])p(iared also as a Hellenic champion i:i 
the dchMici' of Cumae against the ICtrnseans, and he attrm])ted 
after the vitUory to found a Syracusan colony on the island of 
Aeiiaria, now Ischia. But his internal government, unlike that 
of Gelo, was suspicious, greedy and cnicl. After .some family 
disputes the pow'er passed to his brother Thrasybnliis, who w^as 
driven out n(‘xt year by a gen(*ral rising. In this revolution 
Thrasybnliis and his UK'rcenaries held the fortified quarters 
of Ortygia and Aehradina; the revolted jx'ople held the unw'allcd 
suburbs, already, it is plain, ihiikly inhabited. Thrasybnliis 
yieldcfl to tlie common action of Siceliots and Sicels. Syracuse 
thus bc(*am(*. a deiii('(Tatic coininoiiwcalth. Renewed freedom 
was cch'bralcd liy a colossal statue of Zeus Eleiitherius and bv 
a yearly feast in bis honour. But when the mercenaries and 
otiier new settlers were shut out from office new struggle’, 

^ Holm and Cavedlari (of. LiJi)us, Topographic von Syrakns, 91) 
make the constrin.tion of the mole and of the w’all across it contem- 
])orary with the fortificatiem of Aehradina in the middle of the 7th 
century B.c. They also consider that the original w'cst boundary 
of Achrat.iina ran down to the Little Harbour, so tliat the southerii 
bonu(hiry of Aehradina was tho sea itself. 

2 Holm and Cavallari (see Lupus, p. 90) arc inclined to attribiile 
1<» him the .addition of Tychc to the city. 

^ Diod. xi. 72; cf. Arist. PoL v. 3, ko. 


arose. The mercenaries again held Ortygia and Aehradina. 
The people now walled in the .suburb of Tychc to tlie west of 
Aehradina (Freeman iii. 306, 312, 456). The mercenaries 
were at last got rid of in 461. Although we hear of attempts 
to seize the tyranny and of an institution called peialism, like 
the Athenian ostracism, designed to guard again.st such dangers, 
popular government was not seriously threatened for more than 
fifty years. The part of Syracuse in general Sicilian affairs 
has been traced in the article Sicily {q.v.); hut one striking scene 
is wholly local, when the defeated Ducitius took refuge in the 
hostile city (451), and the common voice of the people bade 
“ spare the suppliant.’' Wc hear of a naval expedition to the 
Etruscan coast and Corsica about 453 B.c. and of the great 
military and naval preparations of Syracuse in 439 (L)iod. 
xii. 30). Yet all that we read of Syracusan niilitarv' and naval 
action during the former part of the Athenian siege shows how 
Syracuse had lagged behind the cities of old Greece, constantly 
pra<'tised as they were in w arfare both by land and sea. 

The Athenian siege; (415-13) is of the deepest importance 
for the t()])()graphy of Syracuse, and it throws some light on 
the internal politics. At first complete incredulity prevailed 
as to the Athenian expedition (Thiic. vi. 32). Hermocrales, 
the best of counsellors for external affairs, is .suspected, and 
seemingly with reason, of disloyalty to the democratic constitu- 
tion. Yet he is, like Nicias and I’hoidon, the official man, head 
of a board of fifteen generals, which he persuades the people 
to cut down to three. Athenagoras, the demagogue or opposition 
speaker, lias an excellent exposition of democratic principles 
put into his mouth by Thucydides (vi. 36-40). Through the 
w'hole siege there w'as a treasonahh; party w'ithin the city, 
which — for what motives we are not told- kept up a rorrespond- 
enec wdth the b(‘sicgers. When the Atheninn fleet under Nicias, 
Alcibiades and Lamaehus was at Rhegiiim in Italy, after the 
discovery of the trick that had been played by the Segestans, 
the question for the commanders was whether they should seek 
to strengthen themselves by fresh allianc'es on the spot or strike 
the blow at once. Lamaehus was for immediate aition, and 
there can hardly be a doubt that Syracuse must have fallen 
befon; a sudden attack liy so formidable an armament in the 
summer of 415. The Syracusans were neither united nor 
adequately prepared fca* effectual defen ci;, and it is perfectly 
clear that they owed their final deliverance to extraordinary 
good fortune. Athens had the jirizo w'ithin her grasp, and she 
lost it wholly through the persistent dilatoriness and blundering 
of Nicias (q. 7 ^.). It was at his advice that the summer and 
autumn of 415 were frittered away, and the .siege not begun till 
the spring of 414. By that time the Syi'aciisans were both in 
better spirits and better prepared; their troops were better 
organized, and they had built a wall from north to south across 
Epipolae, taking in Tychc and Temenites, so as to screen them 
from attack on the side of Epipolae on the uorth-wTst. The 
effect of tins was to bar the emmy’s approach and push back 
his blockading lines, whiGi had to be carried over an inconveni- 
ently large extent of ground. They did not, however, occupy 
iMiryelus, at the western extremity of the high ground of 
Epipolae, and this omission allowe d the Athenians to obtain 
])ossession of the whole plateau, and to begin the investment of 
the city. The Syracusans had been at first thoroughly eowed ; 
but they were eow'ed no longer, and they even plucked up courage 
to sally out and fight the enemy on the high ground of Epipolae. 
Tiiey were beaten and dviven bai'k; but at the suggestion of 
Herniocrates they carried a eountcr-work up the slojieof Epipolae, 
wliieli, if completed, w’ould cut in tw'o the Athenian lines and 
frustrate the blockade. At this point Ni(‘ias showed consider- 
able military skill. The Syracu.sans' w'ork was destroyed by a 
prompt and well-executed attack; and a second eountcr-work 
carried across marshy ground some distance to tho south of 
Epipolae and near to the Great Harbour was also demolishcxl 
after a sharp action, in which Lamaehus fell, an irretrievable 
loss. However, the blockade on the land side was now almost 

* The chief authorities for the siege are Thucydides (bks. vi. 
and vii.), Diodorus (bk. xiii.) and Plutarch, Niciar.. 

xxvT. to a 
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complete, and the Athenian fleet had at the same time entered 
the (ireat Harbour. 'Phe citizens began to think of surrender, 
and Nicias was so confident that he neglected to push his advan- 
tages. He left a gap to tlie north of tlie circular fort which 
formed the centre of the Athtaiian lines, the point where Kpipolae 
slopes down to the sea, and he omitted to occupy luiryelus. 

The second act of the drama may be said to open with the 
irretrievable blunder of Nicias in letting the Spartan (lylippus 
first land in Sicily, and then inarch at the head of a small army, 
partly levied on the .sj)ot, across the island, and enter Syracuse 
by way of Kpipolae, past Kuryelus. (iylippus was felt to be 
the representative of Sparta, and of the Peloponnesian Hreeks 
generallv, and his arrival inspired the Syracusans with the fullest 
confidence. Just before his arrival a few ships fron\ C'orinth 
had made their way into the harbour with the news that a great 
fleet was alrcadv on its way to the relief of the city. The tables 
were now completelv turned, and we hear of nothing Init defeat 
and ilisasler for the besiegers till their final overthrow. The 
military skill ol (iylippus enabled the Syracusan militia to meet 
the .Athenian troops on e(]ual terms, to wrest from them their 
fortified position Plernmyriiim, which Nicias had 04 -cupied 
as a naval station shortly alter Gylippus's arrival, and thus to 
drive them to ket p their ships on the low beach between their 
double walls, to take Labdalum, an Athenian fort on the northern 
edge v)f Kpipolae, and make a third counter-work right along 
Kpipolae in a westerly direction, to the north of the circular 
fort. The Athenians were thus redueed to such a plight that, 
as Xicias said in his despati h towards the close of 414. they were 
tluanselves besieged rather than besieging. Tlie naval prepara- 
tions of the Syrai'usans, under the adviec of Ilennocrates, had 
led them, too, to (Hnifidenee in their |X)wers of giving battle 
to the Athenian fleet. In the first sea-fight, wdiich took place 
simultaneously with the capture of Plemiiiyrium, they had been 
unsuci'essful; but in the spring of 413 they actually won a 
victory over the Athenians in their own element. 

On the very next day, however, a second Athenian fleet 
arrived under Demosthenes and Kiiryic.edon, w'ith stwenly-threc 
ships uf wiir and a large force of heavy infantry and light troops. 
The despal» h of this expedition seems to prove an almost blind 
confidem e in Ni< ias, w hose request to he superseded the Athenian 
people refu s'd to grant. Demosthenes decided at onee to make 

^rand atlco k (ni Kpipolae, with a view to recovering the 
Athenian blockading lines and driving the Syra4-nsans back 
within the t ily walls. The assault was made by night by way 
of Kuryelus under the um ertain light of the moon, and this 
circumstance turned wKat was ver\' nearly a succes-sful surprise 
into a ruinous defeat. The affair seems to have been well 
planned up to a certain point, and well executed ; but the Athenian 
van, flushed v\ith a first success, their ranks broken and dis- 
ordered by a pursuit of the enemy over rough ground, were 
repulsed with great loss by a body of heavy-armed Boeotians, 
arifi driven back in disorder. 'I'he <'onfiision spread to the troops 
behind them, and the action ended in wild flight and slaughter. 
The army was now thoroughly out of heart, and Demosthenes 
was for at once breaking up the camp, embarking the troops, 
and sailing back to Athens. (It must be remembered that the 
Spartans w'ere all this time in occupation of D( celeia; see Pelo- 
ponnesian War.) But Nicias could not bring himself to face the 
Athenian people at home, nor could he be prevailed on to retire 
promptly to some position on the coast, such as Catania or 
Thapsiis. He dallied till the end of August, many weeks after 
the defeat, w'hen the coming of Syracusan reinforcements decided 
him to depart; but on the 27th of that month was an eclipse 
of the morm, on the strength of which he insisted on a delay 
of almost another month. His fleet, too, lingered uselessly in 
the harbour till after a defeat in which Euiy^medon perished, 
though the simultaneous land attack was unsuccessful. The 
Syracusans now blocked the mouth of the Great Harliour, and 
the Athenian fleet, after a frantic effort to break out and a 
desperate conflii t, was utterly defeated and half destroyed. 
The broken and demoralized army, its ranks thinned by fever 
and sickness, at last began its hojxjless retreat, attempting to j 


reach Catania by a ( irc'uitoiis route; but, hanissod by the nunuT- 
oils Syracusan lavaliy' and dartiTs, after a few^ days of dreadful 
suflering, it was forced to lay down its arms. The Syracusans 
sullied the glory of their triumph by putting Nicias and Demos- 
thenes to death, and huddling their prisoners into their stone- 
qiiarries—a living death, dragged out, for the allies fioin (ireece 
proper to the space of seventy days, for the Athenians themselves 
and the (Greeks of Sicily and Italy for six months long( r. Chimes 
called Assinarian, from the name of the river at whu h the final 
surrender occurred, were instituted to commemoraU it. 

Her great deliveranie and victory naturally stirred up the 
energies of Syracuse at home anil abroad. Syra< usan and 
Sclinimtine ships undtT Heriuocrates now play a di^ti^guished 
part in the warfare between Sparta and Athens on the coast 
of Asia. Under the influence of Diodes the constitutiim became 
a still more confirmed democracy , some at least of the magistraeies 
being filled by lot, as at Athens (Diod. xiii. 31, 35; Arist. Pol. v. 
3 6). Diodes appears also as the author of a rode of laws 
of great strictness, which w'as held in siK'h esteem that later 
lawgivers were deemed only its expounders. Under these 
influences Hermorrates w'as banished in 401;; he siilmiitted to 
the sentence, notwithstanding the washes of his army. He went 
back to Sicily, warred with Carthage on his own a< count, and 
I brought baik the bones of the unburied Syracusans from 
Himera, but was still so dreaded that the people banished Diodes 
without restoring him. In 407 he was slain in an attempt to 
enter the city, and with him was wounded one who was presently 
to outstrip both rivals. 

This was Dionysius (the “ KIder "), son of another Hermocrates 
and an adherent of the aristocratic party', but soon afterwards 
a demagogue, though supported by some men of rank, among 
them the historian Philislus (Diod. xiii. 91, 92). By aii using 
the generals engiigcd at Acragas in the war against Cartilage, 
by obtaining the restoration of exiles (no doubt others of the 
partisans of Hermocrates), V)y high'handed proceedings at Gela, 
he secured his own election first as one of the geiieral.s, then as 
.sole general (or with ii nominal I'olleague), with special powers. 
He next, by' another trick, procuriul from a military assembly^ 
at Leontini a vole of a bodyguard; he hired merciaiaries and 
in 406-405 came hack to Syracuse as tyrant of the city (Diod. 
xiii. Qj 96). Dionysius kept his power till his death thirty- 
eight years later (367). But it w'as wellnigh ui erthrown before 
he had fully' grasped it. Ills defeat before Gela and his conse- 
quent decision that both Ciela and Camarina should be evacuated, 
and lett for the Carthaginians to plunder, were no doubt due 
to previous arrangement with the latter. His enemies in the 
army', chiefly the horsemen, reached Syracuse before him, 
plundered his house, and horribly maltreated his wife. He 
came and took his vengeance, slay'ing and driving out his enemies, 
who established themselves at Aetna (Diod. xiii. 113). In 
Syracuse had to stand a siege from the Carthaginians under 
Himilco, who took up his (quarters at the (jlyrnpieuni, but his 
troops in the marshes bclow^ suffered from pcstilenie, and a 
masterly combined attack by land and sea by Dionysius ended 
in his utter defeat. Dionysius, however, allowed him to depart 
without further pressing his advantage. This revolution and 
the peace with the Carthaginians confirmed Dionysius in the 
possession of Syracuse, but of no great territory' beymnd, as 
I.€oniini was again a separate city. It left Syracuse the one 
great Hellenic city of Sicily, which, however enslaved at home, 
was at least independent of the barbarian. Dionysius was able, 
like Gelo, though with less success and less honour, to take up 
the role of the champion of Hellas. 

liuring the long tyranny of Dionysius the ( ity grew greatly 
in size, population and grandeur. In fact the free Greek cities 
and communities, in both Sicily and southern Italy', were sacri- 
ficed to Syracuse; there the greatness and glory of the Greek 
world in the West were concentrated. The mass of the popula- 
tion of Gela and Camarina in the disastrous year 405 had, at 
the prompting of Dionysius, taken refuge at Syracuse. Gela 
had in the jircvious year received the fugitive inhabitants 
of Acragas (Agrigentum), which had been sacked by the 
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Carthaginians. Syracuse thus absorbed three of the chief Greek 
(:ili(‘s of Sicily. It received large accessions from some of the 
Gr(‘ek citi(*s of southern Jlaly, from Tlipponium on its west and 
rauloiiiu on its east coast, both of which Dionysius captured in 
3S(; B.c. 'rheri^ had also been an influx of free ('itizens from 
Rhegium. At the lime of the Athenian siege Syracuse consisted 
of iwo (iuarten. -the island and the “ outer city of 'riiueydides, 
geniTally known as Achradina, and bounded by the sea on the 
north and east, with the adjoining suburbs of Apollo Temenites 
farthcT inland at the foot of the souIIkth slopes of Epipolae 
and 'Tyt he west of the nurth-w(‘st corner of Achradina. Diony- 
sius largely extended the fortiheations. 'I'he island (Ortygia) 
liad been pnn ided with its own defen<’(\s, converted, in fact, into 
a separate stronghold, with a fort to serve specially as a magazine 
of corn, and with a citadel or acropolis whic h stood apart and 
might be hc'ld as a last refuge. Dionysius, to make himself 
perfec tly safe , drove out a number of the old inhabitants and 
lurn(‘d the place into a barracks, he himself living in the citadel. 
For any unpopularity he may have thus incurred he seems to 
have made up by his great works fc^r the defence* of the c'ity. 
Profiting by the expc.’riencc gained during the Athenian sic‘ge, 
he inc;liicled in his new lines the whole plateau of Epipolae, with 
a strong fortress at Eurveliis, its apex on the west; the total 
lengt h of the* outer lines (excluding the fortifu^ations of the island) 
has been calculated at about 12 m. The material (limestone) 
was f]uari ic(l on the spot. Each ejuarter of the city had its own 
distinct ckfcnc'c's, and Syracaise was now thci most splendid 
and the* best fortifkcl of all Greek eitii;s. Its naval power, tex), 
was vastly incTcascd ; the docks were* enlarged; and 200 nerw 
warshif)s we re* built. J 5 c*sidt‘s the triremes, or vessels with thrc'o 
banks of oars, wc hc*ar of quaclriremc\s and rjuincjueremcs with 
four and fi\'e hanks of oars — larger and taller and morcj massive 
ships than liad yet bc‘c‘ri used in Greek scxi warfare, 'i’he licet 
of Dionysius was the most powc'rliil in the Mediterranean. It 
was doubtless fear and hatred of ('arthage, from which city the 
Grc'cks of Sic'ily had suffered so much, that urged the Syracusans 
to ac'c|iiicsc’e in the cTiormous exp(*nditure which they must have 
inc urred under the rule of Dionysius. Much, loo, w^as done for 
the; beauty of the c'ily as wtU as for its strength and defence. 
Several new temples were* built, «and gymnasia erected outside 
the walls iic-ar the banks of the Anapus (Diod. xv. 13). 

“ Jmstened by chains of adamant ” was the boastful phrase 
in which Dionysius described his empire*; but under his son, the 
younger Dionysius — an easy, goocl-natiirc-cl, unpractic'al man 
a react icjn set in amongst the restless c'ilizcns of Syracuse, which, 
with its vast and niixc-d populaticais, mu:.t ha\’C ]x*cn full of 
e lements of turbulence and faction. Rut the burclensc.)mc‘ex])endi- 
lureof the late rt*ign would be enough to ac'count for agc^oddeal 
of disc'ontcmt. A remarkable man now comes to thci fremt — Dion, 
the friend and disciple of Plato — and for a time the trusted 
politic'al adviser of his nephew Dionysius. Dion's idea sc*erns to 
have bec*n to make Dionysius something like a constitutional 
sovereign, and with this view he brought him into coiitac:! with 
Plato. All went well fora time; but Dionysius had Philistus 
and others about him, who were opposed to any kind of liberal 
reform, and the result was the banishment of Dion from Syracuse 
as a dangerous innovator. Ten years afterwards, in 357, the 
(‘xilc^ enterc'd Acdiradina a vic tor, welcomed by the citizens as 
a dclivcrcT both of themselves and cjf the Gre^eks of Sicily 
ge nerally. A siege and blockade, with confusc*d fighting and 
ahcrmite victory and defeat, and all the horrors of fire and 
slaughter, follow^c'd, till Dion made himself finally master of 
the mainland c ity. Ortygia, provisions failing, was also soon 
surrendered. Dion^s rule lasted only threat years, for he perished 
in 354 by the hand of a Syraemsan assassin. Jt was, in fact, 
after all his professions, little better than a military despotism. 
The* tyrant’s stronghold in tht^ island was left standing. 

Of what look place in Syracuse during the next ten years we 
know but little. The younger Dionysius c'ame back and from 
his island fortress again oppressed the citizens; the plight of the 
caty, lorn by faction and conflic.ts and plundered by foreign 
troops, was so utterly wretched that all Greek life seemed on the 
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verge of extinction (Plato, Epist, viii.). Sicily, too, was again 
menaced by Carthage. Syracuse, in its extremity, asked help 
from the mother-city, Corinth; and now appears on the scene 
one of the noblest figures in Greek history, Timoleon (q.v,). To 
liim Syracuse owed her deliverance from the younger Dionysius 
and from Hicetas, who hedd the rest of Syrac use, and to him 
both Syracuse and thci Sic ilian Greeks owed a decisive triumph 
over Carthage and the safe possession of Sicily west of the river 
Halycms, the largest portion of the island. From 343 to 337 
he was supreme at Syracuse, with the hearty good will of the 
citizens. The younger Dion)'sius had been allowed to retire 
to Corinth; his island fortress was destroyed and replaced by 
a court of justice. Syrac’use rose again out of her desolation— 
grass, it is said, grew in her streets — and, with an influx of a 
multitude of new c*olonists from Greece and from towns of Sicily 
and Italy, once more became a prosperous c'ity. Timoleon, 
having acc-omplished his work, accepted the position of a 
private citizen, though, practically, to the end of his life he 
was the ruler of the Syrac:usan people. After his death (337) a 
splendid monument, with porticoes and gymnasia surrouncling 
it, known as the 'rimolcontc*iim, was raised at the public c!ost 
to his honour. 

Jn the interval of twenty yc‘ars between the death of Timolecjn 
and the rise of Agalhoclcs (</. 7 ^.) to power another revolution 
at Syracuse transferred the government to an oligarcliy of 600 
leaejing entizens. All we know is the bare fact. It was shortly 
after this revolution, in 317, that Agathocles with a body of 
inerc‘c*naries from Campania and a host of exiles from the Greek 
citic*s, backed up by the Carthaginian JIuinilcar, who was in 
fric*ndly relations with the Synic usan oligarchy, became a tyrant 
or despot of the city, assuming subs(‘qucntly, on the strength 
of his suc(vsses against Carthage, the title of king. Syracuse 
passed through anotlier reign of terror; the n(?w despot pro- 
claimed himself the champion of popular government, and had 
the senate and thii heads of lh (5 oligarchii'al party massacred 
wholesale. lie seems to have had popular manners, for a 
unanimous vote of the people gave him absolute ('ontrol over 
the fortunes of Syracusi*. II is wars in Si('ily and Africa left 
him time to do something for the relief of the poorer citizens 
at the expt*nse of the rirh, as well as to erect new fortifications 
and publit' buildings; and under his strong govcrnnient Syracuse 
seems to have, been at I(*ast fjuiel and ord(?rly. After his death 
in 289 comes another miserable and obscure period of revolution 
and despotism, in which Greek life was dying out; and but for 
the l>rief intervention of Pyrrhus in 278 Syracuse, and indeed 
all Sicily, would have fallen a prey to the Carthaginians. 

A better time began iiiuhT Hicro II., who had fought under 
Pyrrhus and who rose from the rank of general of the Syracusan 
army to be tyrant -king, as he camt* to be soon styled — about 
270. During his reign of o\Tr fifty years, ending probalily 
in 216, S) na'iise enjoyed tranquillity, and s(*enis to hav(^ grown 
greatly in wealth and population. Iliero’s rule was kindly and 
enlightened, combining good order with a fair share of liberty 
and seJf-govi'rnment. Ilis financial legislation was careful and 
considerate; his laws ^ as to the customs and the corn tithes 
were ai'cepted and maintained under the Ruman government, 
and one of the many bad acts of the notorious Verres, according 
to ('icero, was to set them aside (Cic. hi Very. ii. 13, iii. 8). 
It was a time, too, for great public works —works for defence at 
tli(i entrance of the Lesser Harbour between the island and 
Achradina, and temples and gymnasia. Iliero through his 
long reign was the stanch friend and ally of Rome in her struggles 
with Cartilage; but his paternal despotism, under which Greek 
life and civilization at Syracuse had greatly flourished, was 
unfortunately succeeded by the rule of a man who wholly 
reversed his policy. 

Hieronymus, the grandson of Pliero, thought fit to ally hims(;lf 
with Carthage; he did not live, however, to sec the mischief he 
had done, for he fell in a conspiracy which he had wantonly 
provoked by his arrogance and cruelty. There was a fierce 

* The laws of Hiero are often meuUoucd with approval in Cicero's 
speeches against Verres. 
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pupuliir outbreak and more bkiodslu'd ; tin* ronspinifors were j 
put to death and Hiero's f iinily was murdered ; \v’hilst the j 
Carthaginian uietie'n, under llio pretenee of dt'li\ennLr the eify j 
from its tyrants, g •! the upper hand and drew lie* (itieeus inio j 
('pen defiance (d ^\('n^<'. M. ( iaudi is ^^areelles was tlu'U in | 
('ommand of the Roman army in Sicily, and lie threadened the 
S\ raciisans with at leak unltss they would get rid of I'.pieydes 
and Hippocrates, liu' heads of tlie anti-Roman fa<'tion. Kpieyd(‘s 
did his b('st to stir up the t iiizons (d I.ecuiiliii against Rome atu* 
the Roman party at Svrac'use. Man ellus, thetefong striK'k his 
first blow at Leon ini, which was cjuiekly stormed; and the tale 
af the horrors of the sack was at once carried to Syrat iise and | 
roused the anger id its j)opulati('n, who e<»iild not but sympathize j 
with t heir near neig;hb« )urs, (iteeks like t liemsehes. 1 he general 
frt'liiig was now against any mgolia! imis with the Roman 
general, and, pul t ing t!K‘m>(‘b es under L[>iey(les;!nd lIippo(Tates, j 
thev closed their gates < n him. Mareellus, ai'ier an imsiu'cessful j 
attempt to negotiattg lu'gan the siege in regular form (214 n.r.) 
bv both land and s^'a, establishing a camp on l’<jliehne, where * 
stood the (.Id temple of Olympian Zeus; Inil ho made his rhiif \ 
assault on the ncrthoni side and on the defences of Tyehe, | 
particularlv at the Ibxa.pyluni, the enlmncc fa.eing Megara and | 
Lcontini. His assault seawards was made mainly on Arhradina,^ ( 
but the city was defended by a nunn rons soldiery and bv j 
what seems to b.ave been still more formidable, the ingenious | 
eontrivancfs <.{ An hina'd* s, whose engines dealt hav(»(' among 
the Roman ship>, ,md fnislr.ited the attack on the fortifications | 
on the northern ^lo[)cs of Kpipol lo (iMv. xxiv. g j). Maredliis | 
had res ource to a blockade, but (kirthaginian \'e-s.ls from time ; 
to time contrived to throw in supplies. At leiigih trvaehery 
began work within. Inh.rmation was giv<‘n him in the spring 

f 212 (two years from the eominen<'em<'nt of the siege) that j 
the Syra<'u.s:ins were celebraiin^ a gnat fesiiwd to Artemis; 
making use of this (apportiinily, he fc'ned the Hexapylum 
eniranea l)y night and cslaldi^hed himself in Tv('he and vn the 
heights of Epipolac. The strong fortress of Euryi’lus held out 
for a time, b’lt, being now isolat(‘d, it soon had to suirender. 
The “outer” and the “ inner” city (<f Thucydides still lield 
out, whilst a Carthaginian fleet was moored off A('hradina and 
Carthaginian tnxips were eneainp -d nn I'.c spot. Ihit a p('sii- 
lenee broke out in the? autumn of 212, which .sw('f)t them clean 
away^ and thinned the Roman ranks. 'I hc .ships sailed awav to 
Carthage; on their w'av hack to Syracuse with supplies the 
e(mld not get beyond Cape Paehynus owing lo adverse winds, j 
and they were confronted by a Roman flc(*t. All hope for the eitv 
Ixring now at an end, the Syracusans threw themselves on the 
mercy of Mareellus; Init Aehradin i and Ihe island ill held out 
for a brief space under the Syracusan mercenaries, till one c/f ! 
their officers, a Spaniard, betrayed the latter position to the • 
enemy, and at tlie sime time ;'<liradina wes c arried and j 
taken. Mareellus gave the city up to plunder (Liv. xxv. 31), 
and the art treasures in which it was soric li -many of thee hoic'cst 
of them, no dciubt — were conveyed to Rome. Anhimedes 
perished in the confusion of the .sack while he was calmly 
pursuing his studies (i.iv. xxv. 31). 

Syracuse was now simply one of the provincial cii ics (if RodkAs 
empire, Jind its histor)' is henceforward merged in ihat (.f Sicily. 
It retained much of its Greek ( haracler and rnrny of its fincest 
public buildings, even after the havoc wrought by Mareellus. 
Its importance and historic a.ssociat ions naturally marked it \ 
oin as the residence of the Roman praetor or governor of Sicily. 
C.’ieero often speaks of it as a parti( ularly .splendid and beautiful 
city, a.s still in his own day the scat of art and culture {Tusc. 
V. 66; I Jr dear. nnt. iii. 81; De rely. i. 21), and in his .speeches 
against Verres (iv. 52, 53) he gi\'cs an elaborate description 
of its four (juarters (Achradina, Ncapoli.s, Tyche, the island). 
It seems to have suffered in the ( ivil wars at the hands of Sextus 
Pompeius, the son of the triumvir, who for a short time was 
master of Sicily; to repair the mi.schief, new settlers w'crc sent 

^ Tiiis stat/ inent made by Polybius (viii. 5) is .almost inrredihle. 
Livy's account of the siege, too, is full of topographical difficulties 
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bv Augii.stus in 2r n.r., and estaldished in the i.skiiul and in 
ih(‘ immediately adjoining [lart of Ai'hradina (Slrabo vi. 270). 
It was he w'ho probably eonstrudc'd the am|)hilhealre. Tacitus, 
in a passing mi'iilion of it {Ann. xiii. 41)), .says that [KU-mission 
was granli'd lo the Syracusans under Nero to exind tlu^ pre- 
.s('ribo(l number of gladiators in their shows, (’align 'a restond 
its decayed wails and some of its famous iduples (Suetonius, 
21). in the 4lh ('enliiry it is iianu'd by the po( 1 Ausonius 
in his Ordo nobilinnt urbiunt, ehiell\', perhaps, on tin* strength 
of it.s historic memories. In (>65 llenu lius ('oiistan . fixed his 
eiipital here, but owing to lu's oppn'ssive government wms 
a.'^sassinaled in MiS. Syiaeiise has bee n a phu'c of ('on'[)aratively 
little imp(’rianee since the year 87S, when it was dc aroyed by 
the Sara('ens under Ibrahim ibn Ahmad. 

Arih(ic<dnL[y. 'ria' medieval and modern town of Syrac’iise 
(with the e\ec[)li(>ii of a new (jiiarter which has s|)rung up sim e 
the' const ru<ti(»n of the railway bt'lwcen the station and the 
islind) is ('onfiiud to the island, 'riiis eont.-iins t!ic remains 
of two l>orie temples. The older, bele nging prohslily to the 
b(‘ginning of tlu^ 6th eenliiiy n.r., ajipeais, from an ins("rij)tion 
vn the uppeTmost step, to lun'C Ix'cn dedieateal to Apollo. It 
Wt's a peripieral hexastyle, and must have had at l('a A nineteen 
((dumns at the side's; the portion (‘xravate'd shows lli.it ils total 
width is 71 [ ft., the width of t h(‘ eella 3(S I ft., the leiU' r diameter 
of the' e'olumn.-: 6j fi. 'J‘he other temple, into whie h I be eat hedral 
was built in a.d. 640, is to be dated after .p|o n.r. it was a 
fx'ripteral liex.istyle of thirty-six luluinn.s, with ii total length 
<‘f r6cj! ft. and a teital breadth of 72 ft.; the eeibimris have a 
leiv.e r diameter of 5‘,- ft., and the inler-eoliiiunialie a is 13A ft. 
It is geiu'ially reganled as the' temple of Atlwna. 

Near tlu* vast e'oast of the island is the famous fountain eif 
Ar(‘lhusa.- .Aeioiding to the lege'nd, the nymph Arethusa 
was changed inio the fountain by Art (‘mis to (ll li^'( r her from 
tlie‘ pursuit e>f llu' river-getel Aljibeus ((/.?'.); and thej spring, whieh 
was fresh until an earlliejuala' breike the' barric'r anel le t in the 
.salt water, was .siij)posed tei be aelnally eormce Uel w’ilh the river. 
'I’hcrc an' iiiUnsiing remeiins of medieval arehiteet un* in the 
( loscly built town with its narrow streets; the bcantiful r4th- 
('cnlury windows of the Palazzo Memtalto may be espeeialiy 
notie'cd, and alsei the j 3th'('( nliiry Gastello Mainae'c at the 
.seiuthem extremity of the island. 'J’hc town also e'emtains llic 
areh«a(‘e)logi(al museum, which, under the direction of Pro- 
fessed OrsI, is now the best arranged in the island. The dis- 
(eiverics of reea.'iit yc'ars in the soiilh-caslerri portion of Sicily, 
im luding especially the (objects found in Sicel and Greek ceme- 
teries, may lx* studied liere. The isthmus (mnneeling th(* island 
with the mainland, which was defended by strong forlifK'alions 
erf (Ad by (diaries V. and Iffiilip Jl. (now deiiioli.shed), does 
not occupy the site of the mole erected in the 6lh or 7lh century 
n.r., which may be re('ogniz('d as having run due north from the 
north point of tin; island to the mainland near the ferry of 
S. Lucia.^ The Little Harbour was thus in origin merely a rece.s.s 
of the Great Harbour; and it was probably Gelo who wa.s 
responsibhi for making it an independent port, by establishing 
the rro.s.sing to tlie island in ils present position. On the Jand- 
wsird .side of the new isthmus was the Agora, in wffiieh remains 
(i a colonnade of the Roman period liavc been found. To the 
west are the remains of an exUnsive building of the Roman 
period, probably a palaestra with a small Odeum attached. 
To the W.N.W. is the .so-ealled Piano d('l Juisco, an exten.sive 
nccr()f)oIis, in which over six lumdrcd tornlxs, mostly of the 
7(li and 6th centuries n.c., laive been haind.’ This necropolis 
was included within the defensive wall (jf I lionysiu.s, a porticai 
ot which, no le.ss than 18 J ft. thick, was found in 1886 running 
diagonally across the new cemetery, and in i(>o3 an outwork 
in front of it was discovered (P. Orsi, in Nolizie deyj.i scavi, 
1903, 517). East of this p(jint it probably followed the edge 

2 The name is a wiclcspreacl Greek name for a spring. 

3 Lupus, Topographic von Syrakus, 26, 88, 91. Nt;ar Hits ferry are 
a row of long j)arallel cutting.s in the rock, which must be remains 
of the ancient docks, each being intend<*(l to take a ship. 

^ It is remarkable that hardly any tombs of the ^tli century n.c. 
have come to light. 
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uf the low terrace iibovc the marsh (the ancient Lysimel(*ia)/ 
while in the other direetion it ran N.N.W., making straight 
for tht? wesU rn edge the gorge known as the Portella del 
Fuseo, which w;is tlius included within the fori ifieal ions, as it 
would otherwise have afforded a means of iiccess to the enemy. 
Here the wall gained the top of the cliffs which mark the southern 
edge of the jdateaii of Epipolae, which from this point onwards 
it followed as far as Euryelus. The south wall of Epipolae, 
consideralde lainains of which exist, shows trac(‘s of different 
periods in its construction, and was probably often restored.- 
It is built of rectangular blocks of linu“stone generally f|uarricd 
on the spot, about 5:; ft. long, 2 ft. high and 2?. ft. deep. The 
thickness of the wall averages 10 ft., but varies 3 or 4 ft. each 
way. The ])oint where the terrace of Epipolae jiarrows down 
1() a ridge about 60 Nds. wid(J, which is its only link with the 
hills to the west, had thrice proved during the Athcmian siege 
to be the key to Syracuse. It now hears the ruins of a mighty 
fortress, Tim r than that which defends the entrance to the 
acropolis of Selinus the most imposing, indeed, that has come 
down to us from tlie (Ireek period — whic h there is no doubt is 
the work of Dionysius. The total length of the w’orks is about 
.pio yds. In front of the castle proper are three ditches, the 
innermost of which can be reached from the interior of the 
castle by a complicated system of underground passages. The 
front of the castle is formed by five massi\'c t(ivvers : behind 
it are two w’alled (‘ourt yards, to the north of the easternmost 
of vvlii('h is the well-guarded main entrance to the plateau of 
k4hp()lae (narrow’cr minor entrances are to be seen on both 
the nortli and the south sides) coiiununieating by a long under- 
ground })assagc with the inner ditch in front of tlie castli‘ proper. 
That this point is to he identified with Euryelus is now generally 
admitted ^see Lupus, 125 127; Ereeman, iii. 661). Earlier 
wriicrs make this the site of Labdalum, and put P^uryelus 
farther west; but Labdalum must be sought .somewhat farthiT 
east, near the northern edge of the plateau, in a point not visible 
from the Athenian central fort (kckAos) with a view over Mcgara 
- not therefon* in the commanding position of Dionysius's fort, 
with an uninlerruptcd view on all sides. On th(‘ north side of 
ICpipolae the cliffs arc somewhat more abrupt; here the wall, 
of a similar (‘oust ruction to that on the south, is also tracvable : 
but here it is apparently all of one pel led. It is, indeed, 
recorded by Diodorus that Dionysius built the north wall from 
Euryelus to the Ilcxapylon in twenty days for a length of 2'J m., 
employing 60,000 peasants and 6000 yoke (^f oxen for the 
transport of the blo('ks. Several smaller entrances are to be 
Siam in it, as in the south wall : am<*ng them one with a series of 
inclined planes cut in llie rock, which leads to an ancient road 
running south-east t«) th(‘ neighb()urhu(>d of the theatre. The 
Hexapylon plays an important part in the Roman siege of Syra- 
cuse. It was the main entrance mi the nonh, and no doubt 
is to be identifKal with the so-i'alhd Sr.ila Grcca, where the 
modern highroad leaves the plaUau.-' This highrojul, which 
|)nihal)ly follows an aneii iit line, luav be n asoriabls' Iield to marl: 
the west boundary of Tvelm. hundred yanls to the east 

of it an inlcri'sting jiostern was diM'overed in 1805 (Drsi, in 
Notizie ilcgli sawi, 180,^, i68), at the point where the wall 
leaves the edge of the plateau arid l)(‘giiis to follow the sea-ioasl; 
and half a mile farther r.w we reach the deep gorge uf S. lionagla 
(more correidly Pane.gia), whieli here f( 5 rms the boundary lie- 
Iwi'cri Tyelie and Ai hradinn. 'fhe west Ijoundary of Aehradina 
is marked farthi^r south by a perpendicular cutting in the rock, 
on the top of which a wall must have run (see above). To the cast 
of the gorge the wall still follows the edge of low dills of the 
coast, and continues to do so all along the east side of Aehradina 

^ The of tlu; fragment of eity wall immediately to tht; 

north-cast of the so-called palaestra is uiiceilain; it is therefore 
doubtful whether it can belong to this system of defences (JwUpus, 
pp. 308, 331). 

*-* As to the question whether it was finished at the time of tlie 
Carthaginian invasion of 397 b.c., see Frecm..n, iv. 55. In any case 
it must have been complete'd by 385 n.c. 

•* Here are numerous caves in the rock, used for the worship of 
Artemis. 


as far as the Little Harbour. On this side traces of it are very 
scanty, as the sea-spray has eaten away the stone. 

The most important buildings of which we have any remains 
arc to be found in tlie lower part of Aehradina and in Neapolis, 
a quarter of which we luar first in the lime of Dionysius, and 
which at first was eonfinid to the low'cr ground below Temenites, 
but in Roman limes induded it and the theatre also (Lupus 
168), though it did not extend beyond the theatre to the upper- 
most part of the plateau. In Iciwer Aehradina remains of 
Rtiiuan private houses have been found, and it is in this 
district that the early Christians ^ constructed their catacombs. 
Tho.se which are entered from near the 12th-century church of 
S. Giovanni, situated near an aiK'ient temple, are extensive and 
important, and include the ancient (Typt of S. Marcianus, and 
the type is difl'ercnt from that of the Roman catacombs^ the 
galleries b(‘ing far larger (partly owing to the hardness of the 
limestone in which they are excavated), and having circular 
chambers at the points of junction. In Neapolis, on the other 
hand, public buildings predominate. The temple of Apollo 
Temenites has entin*!/ disappeared, but the theatre, entirely 
hewn in the rock, is still to be seen. It is the largest in Sicily, 
being about 146 yds. in diameter, and having about sixty rows 
of seats; the eleven lower tiers were originally covered with 
marble. Each of the nini.‘ atnel bore a name ; the inscriptions of 
five of them, still preserved on the rock, are in honour of Zeus, 
HcracU-s, King Hiero IL, his wife Rhilistis, and his daughter- 
in-law Nereis. Of the stage nothing but. cuttings in the rock 
fi)r foundations are visible. The situation is well cliosen, com- 
manding a splendid view over the Great Harbour. Not far 
oil to the .south-east is the amphitheatre, probably enrted hy 
Augustus when he foundid a colony at Syracuse; it is partly 
cut in the rock and partly built. It is inferior in size only to 
the Colosseum and the iimphit heat res of Capua and Verona, 
measuring about 153 by 130 yds. over a* II: the arena is 76 by 
43 yds. To the west of the amphitheatre is the foundation of 
the great altar erected by Hiero 11 . (Diod. xvi. 83), 217 yds. 
long by 24 wide, and about 6 \ (ls. in height. To the north- 
west of the theatre a winding road asi ends throiajh 1h(‘ rock, 
with cornparativi‘ly late tomb ehamlars on each side of it. In 
this district are seen hundreds of small nielh s eiil in the rock, 
as a rule about 2 ft. S(piare and a few iuelu'S decj), which served 
for containing inscriptions or reliefs, someliines of a si‘pulchral 
(Laracter, but sometimes nlating to the cult of a divinity. 
Many of them arc also found in the (piarries (Orsi, in Nofizie 
dey^li scavi, 1904, 277). I’o-h the disiricts just described also 
('ontain huge quarriis, the famous Laiitumiae (from Gr. Xaasx 
.stone, and re/xete, to cut; In nee Xamfun, quarry) of Syracuse, 
over 100 ft. deep and of great extent (though through the 
collapse of the pillars supporting the undermined rock they 
have become still larger than they were in ancient limes). They 
are now ov'crgnnvn willi luxuriant vegitafion. 'I’he upper 
plateau (Aehradina, Tyehe, Epipolae itself) is now largely 
(ultivaled at the east end, less so at the west end. It is 
traversed by the subterrani'an afiuedin'ts by which the city was 
supplii'd ■' (see A<.)L:K!)ri Ts), and by a few an< lent roads, but 
contains practically no remains of ancient Imildings. Cuttings 
in the roi'k for the foundations of such are numerous round the 
south edge of Temenites and Aehradina, and are to be seen at 
various points near the city wall. Rut otherwise the dis- 
appearance of the edifices of ancient Syracuse is most striking. 

We have alrea.dy s(*en that immediately outside Lower 
Neapolis on the south the marshes of Lysimeleia begin, which 
j)roved fa.Ld to more ihan one bi^sieging force. They are 
traversed by the Amipus, with its tributary the Cyane, the 
latter famous for the papyrus planted by the Arabs, which here 
alone in Europe grows wild in tbe stream. To the south of the 
Anapus is the hill of Polichne, on tv hich stood th(‘ Olympieium, 
attributed on stylistic grounds to 581 b.c. Its monolithic 

* St Pe.ul tarried at Syracuse three days on his way to Rome 
(.\cts xxviii. 12). 

* A large reservoir of lh<* (fr»‘ek period exists under the present 
railway stauori (IVotLie av^U uuvi^ iQo.f, ;^8o). 
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columns, of which two are still standing, arc about 21 ft. in 
height and 6 ft. in lower diameter; its length is tslimaletl at 
107 ft., its breadth at OOj ft. (Orsi, in Mouitnunti dei Lincti, ' 
190^^, xiii. ^>0). rhe hill was fretjiiently occupied in attacks 
on Syracuse by the besirging iorce. It is not, however, 
defensible in the rear : hence Dionysius’s sin'cess against the | 
Carthaginians. The hill of Dascon is to be sought a trille to j 
the south-east, to the south of the mouth <^1 the Anapus, on the ! 
edge of the Great Harbour, at the Tunta Caderini. From this 
point southwards the shore of the Great harbour, previously 
low and marshy, begins to rise, until the rocky promontory of 
Plemmyriiim is reached, which closes it on the south. Here 
Siccl tombs have been found, in some of which it appears 
that the Athenian dead were hastily buried (Freeman iii. 
365, n. i), while a colossal tomb, attributable also to the time 
of the Athenian invasion, was huind there in 1899. 

See .\. Holm and V. S. and C. Cavallari, /'opoera/ia archcoIoi:u'a 
di SihtiU^Lt (I’aleriiio, ur the more handy German liaiisl.ition 

by H. Topoi^tal^hu' ron (St^a^sbul■g, iSS;r); 1 \ Oim, 

in Aft i del di ^lun-r stfuirh*. v. iSi (Ivome, i«)< *3) , ;oul i 

m Xoticit’ dei:!i Sidii, f'iissnn: 1 - 2 . Mauceri. SitdiUsn (I’ali rmo. I 

J. Fuhrer ami V. Schultze, “ I.>ie altclinstliehen Grabsiiittc Si/iliens. '* j 
Jahr' tuh dt S k. d. arch. Just.. Ja-g.ln/un^^heft, vii. 17 st|ip (Berlin, 
i0‘»7). la the lulls to the west of Syracuse many Sicel villages 
must have existed; cemeteries of the second and third period have 
been found at I’aritilica. 15 m. to the iKatli-west. with the ruins 1 
of the habitation oi the chief of the tribe, and of the second at j 
Cas.^ibilc, 10 m. S.S.W i^slo t'>rsi in Moyiutnoiii die Ltr.rti (iSoo), | 
IX. 33. i p'). (K. A. F.;T. As.) | 

SYRACUSE, a city and the county-scat of Onondaga county, i 
Ncw\ork, I .S.A., sitiiatc(l at the southt^ni end of Onondaga | 
Lake, about 75 in. E. of Rochester and about 150 m. \V. of 
.Albany. Pop, (1880), 51,792; (1890), 88,143; (1900), 108,374, 
of whom 23,757 foreign-born (including 7805 German, 

5717 Irish, 2393 English Canadian and 2383 English) and 
1034 were negroes; (1910, census), 137.249. Area (1900), 
i(y(j2 S(p m. S}racuse is served by the New York ('entral & 
Hudson River, the West Shore, and the Delaware, Lackawanna 
& W'estern railways, by the Erie canal and the Oswego canal, 
which joins the Erie within the city limits, and by .several 
electric inter-urban lines. The city is built on high ground in an 
am[)hiLheatre of hills surrounding the lake, which is a beautiful 
body of clear water, 5 m. long by 1);, m. liroad at its widest 
point. Of the residential streets, James Street, in the north- 
eastern part of the city, is the most attractive. Salina Street 
is the principal business thoroughfare. The park sy.steiii com- 
prises more than fifty parks and squares, with a total area of 
278 acres. 'I’hc largest and most noteworthy are Burnet park 
(about 100 acres), on high land in the western part of the city, 
Lincoln [xirk, occupying a heavily wooded ridge in the east, 
and Schiller, Kirk and Frazer parks. A boulevard runs along 
the shore of the lake. A line water-supply controlled bv the 
city is obtained from Skaneateles Lake, 18 m. distant, by a 
gravity system which cost .^5^000, 000; and the city has an 
intercepting .sewer .system. 

Among the most notewc^rthy churches of Syracuse are the 
Roman Catholic cathedral of the immaculate Concejition — 
Syracuse became the see of a Roman (’atholic bishop in 1887 
— and St Paul’s Protestant Episcopal, the first Presbyterian, 
first Methodist Ejiiscopal, Date h Reformed and May Memorial 
(Unitarian) churches, the last erected in memory of Samuel 
Jo.seph May (1797 1^71), a famous anti-slaveiy' leader, pa.stor 
of the church in 1845-1868, and author of Some Recollectionr, 
of Our Anti-Slavery Conflict (1873). Among the public build- 
ings are the Federal Building, the Onondaga county court- 
house, costing $1,500,000 and containing a law library of 
15,000 vols., the city hall, the Central high schoijl, a fine 
building erected at a cost of $400,000, the North high school 
($300,000), and the public library (Carnegie) with 60,000 
volumes in 1908, and housing the Museum of Fine Arts (1897) 
also. 

Among the hospiuls and charitable institutions arc the Syracuse 
hospital (1^72) for infectious «liseases, the Hospital of the Good 
Shepherd (1873), the Syracuse liomni-opathic hosj)ital (1895), tlie 
Syracube hospital for women and cLiidrcii (1807), St Mary's infant 


and niateniity lu^spital (lOoo) under the Sisters of ( harity, St 
‘oscpli’s hospital li8(»9) under Sisters ol the d'hird (>ider of St 
Francis, the Syracuse hoim' h)r aged women (185^1. Onondaga 
county oiphan .isvliim (luivate; i8.|i), and two uiher or]>liaii 
asylums controlh-d l»y the Si'-.teis ol ( liarilN , and the .slatf instil ii- 
tiou tor ieelde miiuhsl clnldiru (uSoo). The Ihiiveisiiv block (an 
oitice hnililing owned by Syiaeusr University), the Unii-n Building, 
the Onondaga county s.i\ings b.inU and tlu‘ Syrai use s.'i\ings 
bank are among the most notable biisim'ss striicturi s ; ^md tin; 
Onondaga, the Vamlrrbilt Hoiisi*, and the N'ati's .'in I St ('loud 
hotels are the pi iuvip.il hoti ls. 1 11 Janu sville, about 0 in. south, is 
tlio Onondaga penitential v. Adjaci-nt to tiie city 1-. ( kikwood 
cemeterv, t)\ i ilookiiig tiu* hike; and north-west of tlie i ity are tlui 
st.ite fair grounds, w itli i‘\ti nux e ( xhibitioii h;ills and i • inis, where 
the annual lairs t>f the New’ \h*rk Stato Agrieiilt ural ty an* lield. 

Six mik-s south of the city is tin* Ououdaga Indiu.u reservation, 
the present e.ipital of the " Six Nations." t he city ha , an anniiai 
carnival and a musual testival. 

Svrai'use University, whose campus (of 100 lu res) in the 
south-east part of the city i‘onimaii(ls a line view' of the lake, is 
a co-educational institution hirgcly under Methodisi JOpisetjjial 
control, but not sectarian, which in 11)08-1909 bad -39 instruc- 
tors and 3205 students (1336 in the college of liberal arts; 189 
in the summer school ; 62 in the library school; 933 in the college 
of fine arts; 147 in tlie college of inediciiie; 171) in the eollegc 
of law; 401 in the college of applied science; anil 78 in the 
teachers’ eollege). d'he university was o])ened in 1871, when 
the faculty and students of Genesee (Ollege (185U) removed 
from Lima (New \’ork) to Syracuse a courl-ruli'ig made it 
iinpo.ssible for the I'orporation to remove; in 1872 the Geneva 
medical college (1835) riMnoved to Synieuse and became ii 
college of the university. 'I'lie courses in library economy 
(college of liberal arts) are particularly well known. 'I’lie 
university library (about 80,000 bound volumes and 40,000 
pamphlets) im hides (since 1887) the colleilion of ilii? German 
historian, Leopold von Ranke. 'I'here are seventeen buildings, 
among w'hii h the Holden observatory, the John Crouse memorial 
college (of fine arts), the hall of languages, the Lyman Smitli 
college of applied siieme, the Lyman hall of natural history, 
the Buwne hall of ( liemistry, and the (’arnegie librar)' are 
the most notable. 'I'liere are a large gymnasium and a stadium 
of re-enforced concrete for athletic contests, capable of seating 
20,000 people, and one of the largest athletic fields in tlie world. 
The plant of the university in 1909 was valued at S3, 193,128, 
and in 1908-1909 its productive funds ^.mounted to about 
$2,000,000, and its income from all sources w'as alxiut $784,000. 

Other educational institutions are the Syracu>e 'reachers’ 
training school, Christian Brothers’ academy (Roman Catho- 
lie), St John’s Catholic aiadeiiiy, 'I'ravis jireparatory school 
(non sectarian), and at Manlius (pop. 1905, i23()), a suburb, 
vSt John's military aeadtuny (Protestant Ejiiscojial, 1869). 
The Onondaga liistorical Association was organi/ed in 1862, 
and after 21 years of inactivity was reorganized in 1892; it 
occupies its own building; its committee on natural science 
developed (1896) into the Onondaga academy of science. 
Several edurational journals are published at Syracuse. 'J'here 
are three daih' newspajxrs, tlie Post-S/ajidard (Slatidard, 
1829; /Vs/, 1894; consolidated, 1899, Republiinn), Journal 
(1839; daily since 1844, Republican), and Evening Herald (1877, 
IndefXTident). 

'ITie government is that of all cities of the second class in 
New' York state, with an elec tive mayor and other important 
officers and a single-charnbrred city council. 

Power from Nia.^Mra luills is used by factories in the city, and 
the iiiaiuitaetures are extejisive and Knatly fli\ ('rsitied. Jn 1905 
the agj'i'ej^^ate capiUd of tlio city's niamilactiirnu; industries w’as 
$38,74<»,03I , and the value of its factory jsrodm ts was ?3.|.823,73i, 
31*2 nmre than in i9i>o. Tin* prini.ipal jirodiii ts in 1903 were : 
men's and w'ouieii's clothinj^ ($^,327,404, of wliich $3,082,052 
represented men's clothin)^), foundry ;ind nia<-liine-shop products, 
of which aKcicultural imj)lements and machinery constituted the 
j^reater pail (§2,110,400), iron and steel ])roducts (§2,117.383), 
chemicals, malt li(iuors ( Si .90e,.400) , typewriters and typewrilinj:; 
supplies {$1,353,113). and hoots and shoes ($1,231,982). Otlier 
important products were automobiles anil sewing macliines. 
hosiery and knit goods, candles, lurniture, Hour, crockery, ami uinned 
goods (especially mince-meat). 

Syracuse was long tliC principal scat of Llie siilt industry in America. 
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rhci OnondaK'a salt deposits wore mentioned in the journal of the 
hVench Jesuit I.einoyne as early as 1053, and before the War of 
Jnil(*p<‘ndej)ce the Indians marketed Onondaga salt at Albany and 
Ouelxc. In lySS tlie state undertook, liy treaty with the Onondat/a 
Indians, to cart* for the .>.alt springs and manage Uicin for the benelit 
of both tlu; whites and the Indians. In 1705, by another treaty, 
the state acciuired for $iooo, to be sup])leiiiented by an annual 
payment of $700 and 150 bushels of .salt, the salt .spring's and land 
about them co\ ering about 10 sip ni. Jn 1707 the stale leased the 
lands, the le-ssees ])ayin,‘? a royalty of 4 cents per bushel and bein^ 
forbidden to cli.uxe jnore than 60 cents per bushel. The state siink 
wells ;iiid built .ind maintained Uinks from which brine was delivered 
to lessees. Duriiif^ i8i> 183.J a royalty of 12 J Cents was char|.^ed 
to niis<^ funds for buildim^ canals (a rebate beinp fjranted in the 
last three years covering the entire amount of the royalty lor these 
years). I )urin_’ 1834 i8.|0 the royalty was o cents, and b»^twcen 1846 
and iH()S it remained stationary at one cent. In 1898 the state 
onhned the sale of the salt land ^, Ihh auso the revenues were less than 
thii expense o1 keepinj^ np the works; but state owm^rship was main- 
tained until i<;o8, wlien the last of the lands w(;re sol 1 and the ollico 
of superintendent of salt lands, created in 1797, was alwdished. 
Until 1840 onl\^ boiled salt was man u f act 11 rod ; in that ytiar the .solar 
process was mtroduc(‘d. The annual production, which amounted 
to ioo,»)oo bu liels in 1804, reached its hipdiest point in i8()2 (9.053,874 
busliels, of which 1,98^,022 bushels were solar, and 7.070.H52 Ixhled). 
The develojmient oi the Michip^an salt deposits-and (after 1880) of the 
deposits in W'yoniijv^, (lenesee and Javinj.'ston counties in New \'ork 
caie.ed a rapid deedinc in the Onondaga product. Jn 1876 both 
processes yielded together only 5,392,077 bushels, and in iSoh only 
2,8o<),f)0() bushels. The salt deposits at Syracuse had, however, laid 
(he basis for another industry, the manufacture of .sr)da-.ash, which 
has ;;rown to important ])roportions. At the villaKO of Solvay 
(pop. 1905. *)i9h). adjoiniu}' Syracuse oti th(i lake .shore, are the 
l;ir;.u‘st works for the ])roductiou of soda-ash in the world, pivin^ 
einploynieiit to more than 3oo<^ han<ls. 

'I'be Syrat'iise rej'ion became known to Europeans through 
its salt deposits. Until several years after the close of the 
War of Jndependeiu'e, however, there was no settlement. 
Itphraim Webster, who built a trading post near the mouth 
of Onondaga Oeek in 1786, was the first white setthT. About 
178(8 1789 small companies began to visit the place every 
summer to work the salt deposits. In 1796-1797 there was a 
perinanenl settlement known as Wel)ster’s Landing, and in 
I7<)7 a settlement was begun at Salina, a short distance to the 
north on the lake shore, (leddes, another “ salt settlement,” 
was f()und(;(l in 1803. In 1800 “ the landing ” received the name 
“ Bogardus's t'orners,” from the pro{)rietor of a local inn. 
Between t8oo and 1*805 a dozen families settled here, and in the 
latter year a grist mill, the first manufacturing establishment, 
was built on Onondaga Creek. A sawmill was built in the 
following year. In 1804 the state government, \vhi<Ji had 
a.ssumed control of the saltficlds, sohl to Abraham Walton of 
Albany, for $6550, some 250 acres, embracing the district now 
occupied by Syrar u.sc’s business centre, to secure money for 
the construelion of a public road. During the suc'ceeding years 
the name of the ])lace was fretjuently ('hanged. It was called 
Milan in i8o(g South Salina in 1809- 18 [4, ( o.s.sitt’s ( orners 
in 1814 -1817, and (ossitt in 1817-1824. In 1824 a po.st oniie 
was established, and as tluire was another office of that .same 
name in the state, the name was again changed, the present 
one lu'ing adopted. The village was incorporated in 1825, 
Salina being incorporated independently at the same time. 
In the meantime tlie settlement had been growing rapidly. 
In 18 [8 Joshua Forman bouglit an intt^rest intheWaltcn tract, 
liad the village platted, and became the ” founder ” of the ( ity. 
d'he first newspap(*r, tlie Onondaga Gazette^ was established in 
1S23; and in 1825 the completion of the Erie canal opened a 
new era of prosperity. In 1827 Syracuse became the ('ounty- 
seal of Onondaga county. In 1847 Salina was united to 
Syracuse, and the city was (diurtered. Oeddes was annexed in 
18S6. Syracuse has been the meeting-place of some historically 
important jiolitical ( onvi'iitions ; that of 1847, in which o('curred 
the split between the ” Biirnbumer ” and “ Hunker ’ factions of 
the Democratic party, Ixigan the Free Soil movement in the 
static The strong anti-slavery sentiment licrc manifested 
itself in 1851 in the famous “ Jerry rescue,” one of the most 
signific'ant episodes following the enactment of the Fugitive 
slave Law of 1850; Samuel J. May, pastor of the Unitarian 
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church, and seventeen others, arrested for assisting in thh rescue, 
were never brought to trial, although May and two others 
publicly admitted that they had taken part in the rescue, and 
announc'ed that they would contest the unconstitutionality 
of the Fugitive Slave Law, if they were tried. 

See C'arroll E. Smith, Pioneer Times in Onondaga County (Syracuse, 
1904). 

SYR-DARYA (Gr. and I^it. Jaxartes; Arab. Sliash or Sihun), 
a river of Asia, flowing into the Sea of Aral, and having a length 
of 1500 m. and a drainage area of about 320,000 sq. m. Its 
headstream is the Naryn, which rises in the heart of the Tian- 
shan complex south of Lake Issyk-kul, on the southern slope 
(r2,ooo ft.) of the Jerskei Ala-tau. After its union with 
another mountain stream, the Barskaun, it flows W.S.W. 
at 11,000 to 10,000 ft. above the sea, in a barren longitudinal 
valley bc^tween the Terskei Ala-tau and the foothills of the 
Kokshal-tau. On (‘ntering a wild narrow gorge in the south- 
west continuation of lh(^ Terskc'i Ala-tau it receives the name 
of Naryn. Within this gorge it descends some 4000 ft.; Fort 
Naryiisk, 20 rn. below the ccmfluencc of the Great and the Little 
Naryn, is only 6800 ft. above the sea. Here the river enters a 
broad valley - formerly the bottom of an alpjn(‘ lake — and flows 
pa.st the ruins of Fort Kurlha, for 90 m. wc.stward, as a stream 
some 50 yds. wide and from 3 to 11 ft. deep. Its waters are 
utilized by the Kirghiz for irrigating their cornfields, whicli 
contra.st strangely with the barren aspect of the lofty treeless 
mountains. 'I'he At-l)ash, a large mountain stream, joins the 
Naryn at the head of this valley and tlie Alabuga or Arpa at 
its lower end, both from the left. Before reaching the low- 
lands the Naryn cuts its way through three riflges which 
separate the valley of Kurlka from that of Ferghana, and 
do(\s so l)y a series of wild gorges and open valleys (170 m.), 
reprc.scmting the bottoms of old lakes; the valleys of IheToguz- 
torau, 2000 ft. lower than Kurlka, and the Ketmen-tube are 
both cultivated by the Kirghiz. Taking a wide sweep towards 
the north, tin* river enters Ferghana- also the bottom of an 
immc'nsc lake — where, after receiving the Kara-darya (Black 
River) near Namangan, it assumes the name of Syr-darya.’ 
The Karadarya is a largo stream rising on the northern spurs 
of the Alai Mountains. As it deflects the Naryn towards the 
W('st, the natives look upon it as the ( hief brain'h of the Syr- 
darya, but its volume is much smaller. At the confluuK'e the 
Syr is 1440 ft. above* sca-lev(‘l. 

The waters of tin* Syr daryr. and its tributaries are in this part of 
its course largely drained away for irrigation. It is to tfio Syr 
that FcTghana is imlebled lor its hi.u:h. if somewhat c^xa^rKerated, 
re])iite in Central .\sia as a rich ^.^arden and f^ranary; cities like 
Khokaiid, MarRhilan and Namangan, and more tlian «oo,ooo 
inhabitants of the former khanate of Khokand, subsist by its waters. 
Notwithslandinu this drain upon it, llui Syr could be easily navij.^ated, 
were it not for the Bi^ovat rapids at Irj.'ir, at the lower end of the 
valley, where the riv(^r pierces the Mogol-tau. 

On issuing" from this ^or^c the Syr enters the Aral depression, and 
flows for 850 m. in a nortli-wi-slerly and northerly direction before 
reachiiiK the Se^i of Aral. On this section it is navi.ufabd by steamers. 
Between the Irjar rapids and Baildyr-lurKai (where it bends north) 
the river flows alon^^ tin; basi' of the subsidiary ranges which Hank 
th(i Chotkal Mountains on the north-west, and receives Ikuu tlio 
longitudinal valleys of th(*.S(j alpine tracts a series of tributiiries 
(the Angren, the Chirchik. the K(des), which m their lower courses 
lertilizc the wide plains of loe.ss on the right bank of the Syr. 

Some 50 m. below Chiiiaz (770 tt. above sea-level) the Syr bonds 
northwards, but resumes its north -west(‘rly course 150 m. further 
down, following witli remarkable persistency the edge of the loe.s.s. 
Its low banks, overgrown with reeds and rcndereil uninhabitable 
in summer by clouds of ino-stjuitoes, ar(^ inundated for 20 m. on lM)th 
sides when tiie sjujws begin to melt. These inundations prevent the 
moving sands of the Kyzyl-kuiu desert from approacliiug the Syr; 
below Perovsk. however, tlie stepj)C does gain the upper hand. Down 
to JY-rovsk the river rolls its muddy yellow waters, at the rate 
of ^ to 5 m. an hour, in a cluinnel 300 to (>oo yds. wide and 3 to 5 
fathoms deep; at lYrovsk its vertical section is 8220 sq. ft., and 
312,500 cub. ft. of water are discharged per second. The Arys and 
the Bugun are the only tributaritjs worthy of notice along this part of 
its course ; the other streams which descend from the Kara-tau fail 
to reach the river. The Kirghiz roar numerous herds of cattle and 

rsyiTand darya both signify ” river/' ia two different dialects. 
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sluvp w.lU 'M tho whilt' l«nvor down, us iur as Juick. 

tlio c.urv oii .i-tu ulluiv. All this upplu s oi coiiim* only to 

tin* ri-;ht iK.’ik: o'l dm k‘lt the luoistiire isubs«>ilK‘d ]>y tin- hot wiiuls 
w liii'h t ru'^s tlu' Ky/.vl-kuiu suiids towards the iiNor. I'he dryness 
f»f the attuo ;pli‘‘ie luis u marke«l i^ttcvt njion tlie Syr whm it 
Ix lo'v jiili'k tiu' K.-ru-kuiu suiuls then on its rif.ht. Ten miles 

Selnw rei')\'sk tlie riviT tr.iver-es u niarsliy th'pressinn (the bottom 
4ir lak«‘ :mt vet tnlly dried where it dn i:le> into two br.'.iuhes - 
the |a:na.i darva aiul llie l\aia-u/\Mk. The hater spre.oN oui into 
iii.ir-li' S and pon»;s, Irotu whieh it .'.yi.iii is-^ues to join the lormer e.t 
JV.oa n ikidu, alter a i^ourse »>t So in. The main anu. owiii” to its 
l..d] ).\ ness and ^/i vno ;iiv. is \ i-ry diirfienlt to navi. '.ate, and the 
<!t:iu iiltv is inorea i‘d bv t?ie ni]hdily ol the current and tlu* want of 
hiel. lietweea Kaz.ihnsk and the Sea ot Aral (13S ft.) naviy.ilion 
lu eomes soinewli.it e^isier. I'xeepl lor the l.i.st 10 ill., where the river I 
divides inti) tline sliallow branches before eiiterint: the “ I^lue Sim." j 
All three have at their mouths sandy bars with only 3 ft. of ‘ 
watr'i’. 

Tw ) lormer riejit hand tributaries of the Syr — the (.'hu and the 
S..ry ''11 -now di-...ppear in tlie s»inds sonu* 00 in. before rcachini; it. 
Tlie Tin; w diicli is 000 in. in leiiytli. n.ses in the Tian-shan south west 
of Lake N'^vk leal, and as the Kashkar Hows towards laike Is'.yk-kul, 
but a lew laile^ be‘or«' re.u hiiiy that lake turns ^nl^ldenly t»» the north- 
we't. eaters n.ider the name of Chu the narrow |4‘‘ri;e ot liuam. ami. 
])ieici:i.: the s.'.ow clad Knn,L;hei .\la-taii. emeri;c ; 011 its northern 
-lepe. h..\ lay ih sceiuled fio^u 5300 ft. to less than aooo in a ihstaiice 
Ol aot more t!ian 30 ju. In this pe.rt of its course it ie»'eives from the 
n ht the Kebin. whose hi.ujh valley cqu.ils in size th.it of the upper 
Kho ie. It then tlows norlh-westwunhs throui;h tlie valley of i idi- 
pek. and. avoid.iiv.^ the Muyun-kiim squids, describe^ a wide curve 
to the nort!i before tiiially takinp^ a western diri'ction. Number ess 
s*. fe.im^ lh.)\v tow.irds it from the snow cl.nl Alexan«ler Mountains, 
bat ihev are lor the most part lo.t in the sands lu-fore reaihin.o it. 
The Ihdas. m. Ion:;. formeiL' an atilueiit ot the tdiu. which rises ' 
in tlie huhe^t parts of that ranee. piiTce.s the Clui-.ircha MoiinUiiiis, | 
and., tiowiii*; ])ast Anlie-uLi on the south l.Kirtler oi the Muyuu-kum, j 
t-nters the .salt lake of Kara kul 00 m. from the Chu. The* Chu ter- 
minates in tlu: Suumabkul .i^roup of lakes. (>0 m, from the Syr. 
Another elon u\ted ^'roiip ot lakes —the 1 zuii kul - near tin* ..bove. 
ri-Ceive the Sary sii, which has a lenadh ot iie^irlv 570 m. .i.id lie 
lapidly in a n.irrow channel alon; the we.stern edye ot tlie iiorlheni | 
iamine Steppe (IJokp.ik-ilala). 

The delta of the Syr begins at I’erovsk, whence it sends ;i blanch 
to the south-west, the Jany-darya (New River), winch lormerly 1 
r< arhefl the south ea-*tern corner ot the Sea oi \imI, \ erv ie..r to | 

' nuiuth of the Amu-dar\M. T!u: Kir'.jhi7 anai.n that a ce.iuil dii,y 
for irri'^athjii by the K.iia-kalpak'. ;iave onein to thi-i river. It had, 
however, but a. temporary exi-teiu**. A da’n er.- ted bv the people 
of Khokaml at Ak-mf<du:t (r’erov>k') CMU'-od it-, di-app«-v.r.inc(-, and 
the Kns,sians found nothimj but a <lrv l>ed. m 1820. the d.au 

was removed the Jany dar/ avain reap]>e..i ed. but it hoi. >1 to ler.rli 
the Sea of Aral; in it teriiiiiiatejl in Lake T\u< hk.i th- e.hiz, after 

;i course of 230 m. ; .'dl tr..<:f> of it-i bed were t!i. :i lo-.t in ll.t.- s«iiul. 
Live centuries ae.'), in tlietim • of 'rinmr. the M< imnl priioeof Samar- 
Imnd. the Jany-dary i brought the waters oi the Syr to the Ikiukara 
lake-s, close by tlu: ]Hesent mouth ot the Amu. The serie.s of old 
river-beds in tin.- Kyzyl-kum, wheh are sldl so.n above IViov.sk. 
indicates that the Svr h.-d a c.o:i--tcint tendem v to seek a channel 
to the sonth-wot, and that its ])re,eul delta i.^ but a vesti.ye of what ; 
it was once. At a still iii‘)re lemot-.- period tlu-» dclLi probably ! 
comprised all the sj),i,ee between tlu’ Kara tau mid tlu: Nuia-taii in j 
Samarkan<l; and tlie .-cries ol el(i.u;.ib d lalvcs .it tlu; l).ir,e of the Nura- 
lau -the 'I'n/ laiiii.'li and lioL;daii-.ila l.ike-, represent .an old branch 
oi the delUi ut the Syr which jirobablv joined the /aralshan before 
re.achiiij; the Amu. The cau-'C of tlii.-. imiju-ii .e change is simply 
the rapid de-.ira.i<^ion oi all the northern and ccjiLral p.irls cif Asia 
due to the fai.t tli. t we are now' living in Ih** later pha.se of the j 
l/icustrinc period, w hi* h ha- followed tlu* (ilacial ]>eriod. d'he 
extension of the -pLn S^-.a .as far .as tlm Siry-kamy-h lakes during 
the i>ost I'lioceiie }>erio 1 ?in«l the extension of the ScM of Aral at lea:-.t ! 
100 m. to the ea-t of its pre-ient position ar»? both proveil bv the ! 
existe. ice of {)o.t-l’hocene marine deposits. (i*. A. K.; J.T. J W-..) j 

SYR-DARYA, or Svr-T).\riinsk, a provinre of Russian , 
Turkestan, lying on both sides of the Syr-darya river, from i 
its embouchure in the Sea of Aral up to Khojent, where it issue.s | 
from the mountain region of the Tian-.shan. 'I'he province 
is bounded N. by the provinee.s of Turgai, Akmolinsk and 
Semipalatin.sk; E. by Scmirycchen.sk ; S. by Ecrghana, Zarafshan, 
Riokhara and Khiva; and VV. by Khiva and the Sea of Aral. 
Its areji (166,000 sq. m.), its population (over a million and a 
half), and the city of Tashkent make it the most important 
province of Russian Turkestan. 

Tlu: south-eastern boundary runs along the Chotkal Monntaiii.s 
(f 4.000 ft.), which scpar.'ito the rivcjr Chotkal from the river Saryn, 
and join the Ale,\;!.n(li:r Mountains on the east. A series of short 
chains, such as the Talas-tau and Ala-taii, fringe the above 


on the norlh-w'e.-t. and o«'cupv tlu' soiitli ea d <>1 lh'‘ proi’inec. 
The snow-cktd siiniiuits oi ilu* Lilas lau hmcIi I-|,ooo im 13,()()(, i(_ 
in aJtitiido, ami imineiise .glaciers occur about Manas Mountain. 

Phis range .sivins to run from w i st soul have , 1 to east- 
north ea-t; the other Hanking cliains liave a decidedly south- 
wesierlv direction, ami are miuh lower, the oiillvmg ranges 
having rathiM- the characliT of broad ]>l.it<MUS above 2000 tt. 
in altitude, where the Kir.ghiz liml exielleut jiastuie giouiu ,. 
Some ol them, .-.iich as the Ke./.yk mt. rise isolated irom 
the steppe. The Kaui-tan is ijuile :-ep.a-.ile Irom tic ])U-ceditig 
and run.-i at rijlit e.ngli's to them lli.'.t i-. Irom north wt t t<^ soulh- 
east. It beloni.s tljeie!or«* to .iiiotlier seri<‘s of nphe..\;!i ; ])re\'alejit 
in western .\sia, to which Rii hlholim has givt'ii the i ..me ol the 

K.ira tau seru's." Its length is about jyo in,, and its avinago 
altiiinle about 3000 ft., risiilg at some jioints to (u)oo ; nd 7000 It. 
It separates the river Syr-darya from tlie river ('hu, and its gentle 
sou til- western slope contains the sources of a multilmle of streams 
which water llu‘ oasis around the town of 'rurkeslaii. 

The moimtaiiioiis tracts occupy, howevi'r. oidy a small ])art of 
Svr (larva, tlie rest is stej^jie. Three dilleit nt areas must be dis- 
tinguished —the Ky/.yl-kum, the Muyun-kurn or Ak-kum, and the 
Kara-kum. 'i'he Kv/yl kum (red saml.s) sands stretch i-etweeii the 
.•\mu ami tin* Svr. ami Iia\e a gradiuil ;i^cent from lUo It at the Sea 
of Aral to 1300 and joo*) tt. in the ^outh east. riiev are jiartly 
shitting, parily sLitionary (‘'ve K.\ka-Ki m). In the w -si the sur- 
iace IS overlain with rcnuiin.s ot Aral ('.opiem deposits. As the 
Tiaii-shan is aj)pro.;ched tin* slejipe as-uim-; anotliei iluo.ii ler; 
a thick sheet ot hiess j.inlles the loothills ami forms the lertde ^.oil 
to wliieh 'rurkest..n is indebted tor its ])ro4lm ti\ e lields mid gaidens. 
The Kara kum s.'.mls. situated norlli east of the Sea ol Aral, are 
maniiestlv a lormer bottom ot the lake. 

In the e.i^t the ^ teppi* yields M>iiie \ eg4‘t.iti4>n and is vi-ited by the 
Kirghiz. 'I'he bai khans do not shill, being covered with ( 'ullii’OiHon, 
Tiou.in.x, UiKo.ivlon aticmodcndroH. 'I'he Mnyiin kum or Ak kum 
steppe, betwe4 n the K;ir.i l.iu MouiiLiiii.s and the Clin Rivi'r. is t|iiit4* 
iminhalnte*!. 4 Xiej)t in the li>ess region :it the northern b.ise ot the 
inonnLjiis. (I'or the geological history of the western 'I'lan shan 
r.'ini’es ^ee 'I'l.x N-Sii AN.) 'riiroughoul the Cretaceous .and eailier 
TeiCujy jxTioils the lowlands ol ^\vr darya were nmler the sea. 
'I'he I h.. I.. 4. ter ol the region diiring the ])ost-Pliocejie jieriod remains 
i'nM ttle4l. A .j’inlle ol loe!-s. var^ung in width Irom lu 3^ ni., 
e .4 irch ^ all the mountain tracts, mcr(‘a*-ing in (‘.\tenl in llokhara 
ami at the l«)wer end ot the valley of I'ergliana. It seems l erLiin 
that during tlu* Lacustrine period the ('aspie.n was f4mm‘eti.*il liv a 
narr4)W' gulf with the Aral basin, whieh wvis then much l.'.r:;«*r. wliile 
anotlier inland sea of givat dimensions covered the jircM'iit Lalkasli 
basin, and at an earluT jienod may have beim connected with tlie 
.\ral basin. l<t.*cent traces ot tlie.,e basins are iouml in tlie 
s tejipes. 

'I'he (.hic*f riv4‘r ot the ]>rovinee is tlu* Svr d.arya (c/.t'.). 'I'lu* frontier 
tom hes the ei•.^te^l shoie ot the* Sea til Ar-il, and iiunieious small 
l;.,kis, mostlv siiU, are sc.ilt 4 *ie 4 l o\'(‘r the sandy plains. \ tew' kikes 
ol alpine dianicter occur in the: \.illeys ot the hilly tre.cLs. 

'I'he climate* 4d the province varies gn'atly in its dilleic-nt parts. 
It is most sevi.n* 111 the mountain region; and in the lowl.iiids it is 
very hot and dry. As a whole, the western (larts of tlie 'Pian-shan 
receive but little i*rec ipilation. .and are the refore very poor in forests. 
Ill the lowlands the lu-.it ol tlie* ilry summer is almost insujiportablo, 
the thermometer rising to 11 L h. in tlu* sinide; the* winter is severe 
in the lejwer jiaits ol the province*, wlier4“ tlu* Syr remains frozen 
for three im^iiths. 'I'liC* ^’.^ela^e ye.arly ten ]>er.it'ire at T;ishke*nt 
ami Kuzalinsk re*spc*cti\ cly i-, 58-3 ami ^\h\\ ' ( j.imiary, -jeC and i2‘'; 
Julv, 77-3" and 78 ). 

'PIu* terraces ot loe.ss iiu-utioiied above are alone available for 
cultivation, ami accordingly less tliaii i (0 8) of tlu: total are;a of 
the jirovince is under crojis. the reniaimh‘r being either cpiite: barren 
(37 or pasture land (j'Z ^\y). In the few c;i:es wlK*re cult iv.it ion 
is possible, it iscarncil to great perfe*etion owing' to a highly develope il 
sy.-.tem ot irrigation two crops being l atlu'red every ye*.ir. W heat 
and b.iiley 4 ome lirst, then ]>eas, millet and lentils, wliich aie g.rovvn 
in the autumn. Rye e.nd o.its ;ac* :.-,H)wn 4)nly about K; zalinsk. 
('ottoii is cultivated, ('.ardejimg is /'re.-illv d< velo])ed. Sc'riculturo 
is an iiujujrtant S4>urce ot iiu-ome-. Tdve.-tock bre*eding is k.rgely 
pursued, not onlv by tlu* mnnads but by the settled po|)idation. 
h'ishing is pro.secuted to some; (*xt(*nt on the lower Syr. Tinil er ami 
firew'ood are e.xecedingdy dear. 

Tile population of the province was estimat(*d in ipof) as 1,770,000. 
It is (.omj)arativi*ly (l(*nse in certain jvirts. 'Phe Russians number 
barely 8500, if the military bcj left out of account. Kirghiz (50 y^,) 
and Saris (q-8 are the main elements of the population, with 
Uzbergs (4*3 Je:ws, Tajiks, 'Pjitars, IVrsians and 

Hindus. The predominant occupations of the Sarts, Uzbegs, 
Tajiks and .settled Kirghiz are agriculture and g;ir(l(*ning, but tho 
Kirghiz lead chi ' flv a nomadic jiastoral lile. Manufactures are 
represented by cotton mills, tanneries and distilleries; but a great 
variety of petty industries are practi.sod in the towns and villages. 

Syr-darya is divided into six districts, the cJiief towns of 
which an”; Ta.shkent, Aiilio-ata, Kazalinsk. Perovsk, ( himkent 
and Ainu-darya. (P. A. K.; J. T. JIk.) 
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SYRIA, the iiaiTK* f^riuTally to the land lying between 

the easternmost shore (jf the Levantine (liilf and a natural 
inland boundary formed in j)art l.)y the Middle EuphraUs and 
in part by the western edge of the Ihmad or desert 
steppe. The nor I hem limit is th(^ Taurie system of 
mountains, and the soul hern limit the edge of the Sinailie 
desert. Tlii . long strij) e.xiends, then fore, for about 400 rn. 
I:)el\veui 3<S and 31° N. hit. wiih a mean breadth of about 
150 m. SiiK'e, however, the steppe edge on the east is 
somewhat indefinite, some early Moslem and other geographers 
ha\ e inekuh d all the Hamad in Syria, making of the latter 
a blunt htiuied triangle with a base some 700 m. long resting 
on the north Arabian Nefud. Ihit Strabo, Pliny and Ptokmy, 
as well as the better Moslem g^eographers, drew the eastern 
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only under the Grneco-Pvoman administration *that we 
find a definite district known as Syria, and that was at first 
restricted to the (Jrontes basin. Later, all that wx* understand 
by Syria <xime to be so known oflii lally to the Komans and 
Pvvzantines; but the only province called simply Syria, without 
fjualirieation, remained in the Orontes valley. Under the 
]avseiit Ottoman distribution “ Syria ” is the province of Sham 
or Damascus, exclusive of the vllayi'ts of Aleppo and Beirut 
and the sanjaks of Jxibanon and Jirusalem, which all fall in 
what is called Syria in the wader geographical sense. 

'faking Syria as the strip limited by the sea, th.c edge of the 
Hamad, the 'faurus and the Sinaitu* desert, w'c have a remark- 
ably homogeneous geographical area with very obvious natural 
boundaries; but these, for various reasons, liave proved very 
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front i(T ol)lic[iicly from the Gulf of Akeba to Ra.kka (Raqc|a) 
on iMiphrm es, and ilnis pkiced tlic Hamad in Arab.ia. 

Tlic name Syn'a is not found in the Hebnw original of the 
Scriptures; but it was used by the Scptiiagint totranskuc Aram. 
Tfoincr know's only but Herodotus spicaks of “ Syrians ” 
as identical w'ith Assyrians, the latter being, he thinks, a “ bar- 
barian ” form, and he applies thii name very w idely to include, 
north Cappadocians (“ White Syrians ” of Pterin). Syria, 
however, is probably the Babylonian Stiri, used of a north 
Euphrateaii district, and a word distinct from Assyria. 
Generally the ethnic term, Syrians, came to mean in 
antiquity the Serniti peoples domiciled outside the. Meso- 
potamian and Arabian areas; but neither in prc-Gnxk 
nor in Greek times had the word Syria any very precise 
gcogra[)hical .significaiu^e, various lands, which we include 
under it, retaining their distinct ivc status, e.g. Commagene 
(Kummukh), Cyrrhcstica, Phoenicia, Palestine, &c. It is 


inehective in history, especially on the south and east. Syria 
happens to lie on the line of least resislanci! for communication 
between the early subtropic seals of civilization in the Nile 
and luiphralcs valleys and the civilizations of Europe. Its 
eastern IxAindary is in great part a steppe, wiiieh breeds popula- 
tion, but, unable to nourish increase, sends it over its hoimdaries 
in a ('onstant stream of migration, ( onsequently south Palestine 
has been eoni iiiuously “Arabized and indeed the whole of 
Syria has bein characterized by racial and religious fusions, and 
I by civilization of a singularly syncretic and derived kind, of 
j which the ancient Phoenician is a sufficiimt example. 

I The surface configuration of almost all the strip is remarkably 
uniform. With tho excoptiem of the extreme north (Commagene), 
which is shut off by a barrier of hills and belnm's to foreign hydro- 
gia])hic systems, the whole country is roughly a gafde-shapcd 
plateau, fiilling north and south from a medial ridge, w'hich crosses 
Syria at al)Out its central point. This gable is tilted eastwards. 

1 and its two long slopes are defined by bordering luouiitaiu chains 
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which run Across its iiie«!ial the main Syrian streams arc those 

which follow those slopes between the chains, thus running either 
north or south lor nu>st of their courses, and only finding their way 
to the western sea by making sharp i*lbows at tln‘ last. Syna.n I 
Tograpliy. therefore, is simple, being conjpose<l of luithing but these 
two parallel sv.-tems. That on the west, whicli rises behind the 
Mediterranean littoral, springs fiom Taurus in the well ation-sted 
.Mt Amaniis ^Giaour Dagh). ami is continued by Jebel IVieki l and 
[. Akh'U.i. er the nortlu rn eml of which luns a single e.isy pass 
i lVilan) to the north-ea'-t angle ot the Leeant coast (Alexandieltei. 
while at the southern end is a gap through which the Oronti s turns 
^liarply to the sea. South of tins, with J. Akra (the IGld Mountain. 
a:ic. Cjsius) begins a further sectii»ii. nniiuled and gra''sy. calletl 
|. .Vusariya, \\hich presently springs up into a high Lhain ot Jurassic 
luni'stone with basaltic intrusions, whose peaks rist* to lo.ooo ft. 
and whose piisscs do not fall under t*ooo tt. Here it is called J. 
al-Ciharbi or Libnaii ^sco Leu.xno.n). Thereafter it broadens out 
and becomes the high tible land of Galilee. Samaria and JiidatM, 
and gradualh' sinks into the ]>latcau of north Sinai. 

The eastern svstein springs from the raiiru: oHshoot (Kurd 
Dagh. lVc ), which shuts od the Cornmagenian basins, and as the 
triple chain ot j. al Ala. it doriiies the Orontes valley on the east. 
Like its western parallel it springs up presently into a higher chain 
.ind is known a^ J. es-Sharki or Anti-Libaiuis, which culminates 
in a knot on the >oiith. to whicli is given the name J. es-Sheikh, 
or Ilennoii (Soon tt.). Thereafter it k^ses much ot its distinctive 
character, but mac bo traced southwards in J. 

Moabite hills to Ilureb and the Midianite Mountains of the Hebrcw.s, 
which run into Arabia. 

— Hctwceii these systems run the main rivers; 
and these naturally rise near the medial rid^e, in the laciisinno 
ilistrict of el-Huka'a. or C'.ecksyna. and tlow in oppt>sitt* thrt‘ctions. 
That tollowing the northern slope is the Xahr al-’Asi (see Orontks). 
into which, when it has turned -harply towards the sea. tlow some 
tribuLiry srre.ams from the Conimagenian divide on the north. The 
main stri'am llowing south is the Jordan, which fails to reach the .sea. 
being absorbed into the great rift of the ('dior : but a smaller stream, 
the Xorih Litani (calh*d K.isimiya in its lower course), whos«.- M>iirce 
lies \ ory near that of Jordan, repeats the course of thi; Orontes on a 
minor scale and gets through the western mountain system to the 
sea near Sur (Tyre). Outside the basins of the.M? rivers and their 
Ijordering mountain systems tht‘rt! only remain to be considiTed 
the following : (i) The Mediterranean littoral strip (the ancient 
1‘hoenici.\), with a ftwv torrent-like streams. (2) 'I'he sluit-olf 
district in tho extreme north, ancient C'ommagene, which consists 
of two basins divided by a low* ridge running from south to north. 
These basins belong, one to the ( iliciaii nver-systeiu, ami the otlicr 
to the Euphratean. In the first lay the ancient (iermanicia (mod. 
Marash); in the second the ancient Samo>.ita (mod, Samsat). whose 
importance has now passed to A<liaman. The southern Ixmndary 
of both basins is a low chain which leaves the Euphrates near tlie 
mouth of the Sajiir tributary, and runs west tnward.-> Mt .\manus, 
to which it IS linked bv a sill \vhcreon stood the ancient fortified palace 
of Samal (Sinjerli; see Hiftites). (p A succession of o.ises lying 
east of tin; eistern mountain system on the edge of the steppe, and 
f -d by short local stream'.. Of tliese tlie most imjiortant an*, from 
north to south, (a) the Saltpan of Jebeil. ted bv the Xoitli al-I>.iliab; 
ih) the o.isCs of Kinnesrin and .\le])po, fed by the North Kuwaik; and 
(c) that of Sham or Damascus. fe<l bv str<;ariis fimn llermon.of wliich 
the Barada (Abana) and the Awaj (I’harj)har) are the chief. 

Since these .streams had in lui case oiiginally ea-^y access to the 
sea, w’t; naturally find lakes on tht'ir cour-ie. and .several of th‘Mu 
terminate in tracts of more or loss permanent inundation. Tho.se 
w'hich occur on the conr'.e of the principal rivcr.s aie described under 
Okonirs and Jordan. The otluTs, whit li terminate streams, are 
the lUhr el-.\teiba. which receives the waters of Damascus; the Mat, 
into which tho Kuwaik flows below Kinnesrin; and the Ak Dcmiz, 
or Bahrat .\ntakia. the ancient Lake of Antioth, which collects the 
waters of the Kara Su and Afriii, the southward from tin- watershed 
which shuts off Ct>mmagene. Tho last named lake lias now been 
almost entirely tlried up hv the cutting of a channel, which conducts 
its feeders directly to tho Oontes. 

Geology -C',0(}\o'r^ic/fi\ly . Syria belongs to two distinct regions of 
the earth’s crust, the northern and smaller portion lymg witlim the 
great belt of folding of .southern Europe and central Asia, and tlu; 
'>outhern and larger portion ludonging to the Indo-African area, 
which, though often faulted, is usually free from crumpling. 
Acconiing to M. Blanckcnhorn the Ixmiidai y between the two regions 
nms from the Bay of Jebele along Hie Afrin Kiver to Aintab, and 
thence to the Euphrates atxn'C Birejik. In the southern region, 
which is bv far the better known, the oldest rocks arc granites, 
crystalline schists and other rocks of Archeaii aspect. These are 
overlaid by ojnglomeratcs. tuffs, sandstones and arkoses, which 
perhiips do not all belong to the same period. In I'alestine. a lime- 
stone containing Carboniferous fossils is found in the iui<lst of the 
Sand.stoue scries, and here the sandstone is immediately succeeded 
by limestones with Hippurites and other fossils belonging to the 
Upper Cretaceous. Earther north, however, Jurassic beds are met 
Wlth^ but of very limited extent. Cretaceous limestones cover the 


gn-ater part of Palestine and rocks of the same period form Mt 
Lebanon, the Ca.sius Mons, Ac., lartluT north. Nummulitic linu;- 
.stone (Eocene) overlies the ('retaceoiis in Philistia, and north of 
Lebanon Eocene and Miocene deposits cover tlu; gn*ater ]\irt of the 
country. riie I’liooene deposits are not very widely .s])n‘ii.l and are 
geiier.iily ol Ire.^li water origin (‘xcepling lu-ar the coast, but marine 
Idioceiie lads have been toiind at el Eorklus in the Palmyia desert. 
Jebel llaur.ui. iMst of the Jordan, is caj^ped by a great sheet of 
ba‘'4ilt; and many other basalt dow's are lound, especially in the 
country north of I.t b.iiioii. riiey are mo.stly true fels]Kii basalts, 
but a Uwv nuitain nepludine in atldition to the felspar. Jn most 
cases the eruptions appear to be ot Phoiene or later date, hut in the 
extieme noiih Mime ol the ba.s.ilt .mtiiis to belong to tin- Mioci'iie 
peiiotl. riiere is historic evidenci' of mud eruptions in some of the 
volcanic areas. The mo.st striking tiviture in the structuD- of Syria 
is the existence of long Gtuht ti, or narrow depressions formed by 
faulting, d'ho best known of these (irabeii is that of lh<‘ Jordan, 
but the upper part of the Orontes lii-s in a similar de]ne.s.sion, whiih 
is. indeed, very probably the continuation of the Jon'.m-Araba 
trough. The faulting which formed the ilepivssioiis is certainly 
later tluin tin; deposition of the Cretaceous beds and jirobablv 
belongs to the later jiortioii of the Tertiary era. Little is kiiowii 
of the part of Syria which lies w ithin the folded bidt, ami includes 
the Amaiius and Kurd mountains. The rocks do not . ppear to 
diifer very markedly trorn those fartluT south, but the Devonian 
is belitived to be represented. The folds are approximatelv parallel 
to tho.se ot the Taurus, and gcologicall}” the.se mountain ^ may be 
said to belong to that range. ^ 

tV/un/fc.-- Within historic times the climate, and with it the pro- 
ductivity of tlu; country, cannot have greatly changed; at most the 
]>recipilation may have been greater, the area under wond liaving 
bfcn more extensive. Exce])t for Jcriisaleiii, we ha> i’ hardly 
any accurate meteoiological obsirvalions; tluTi; tlu; uumii anniuil 
temj^ei.ilure is about f 1’ • *, in Deirnl it is aliont (jS 'I' lir rainlall 
ill Jerusalem is 30 22 in., in IViriit 2i ()f>. Tho heat at Damascus 
ami .Meppo is gn‘at, the cooling winds Ix'ing kept oft by the moun- 
tains. Erosi and snow are occasionally experienced among the 
mouiit.iins and on the inland jilateaiis, i>ut never along tlu; coast. 
Even the sti'ppe e.xhibits gn^it contrasts of temperature; there tlu; 
rainfall i.s slight and the air exceedingly exhilarating and heallhv. 
The sky is continnoudy cloudless from the beginning ol May till 
about the eml ot OcIoIxt; rhirnig tlu; sumiru*r months tlu* nights as 
a rule are dewv, excejil in the di'sert. Kain is brought by the w’cst 
wiml; tlie north-west wiml, which blows often, moderates the lieat. 
On the other liand, an ozonek'ss i‘ast wind (sirocco) is occ asionally 
exiieneiiced — es]>ecuilly during the si^oml half ot May and lu'lore 
the begiiinin.g oi tlie rainy season - which has a jiiejudicial influence 
on l)<)th animal and vegeUiblt* life. On tho whole the climate ot 
Syria if the Jordan valli'V and the moisti‘r districts an; exci'pted 
is not unhealthy, thougli intermittent fevers are not uncommon in 
some place.->. 

The g'enc ral character of hte country, resultant on these conditions, 
varies according to (K valion and latitude. Owing to the high 
liarrii r whicli shut', oil almost all Syria from the sea, and prei'i])itatcs 
va])oiirs mainlv 011 the w'estern slo])e, little ot tlie land is highly 
productive without iriigation, except the narrow littoral stii]) which 
was tlu; aiu.ient Idioenina, and tlu; small (h*ltas, such as tliat of 
Liitakia (Laorlicea). I'.ilestine, being less sJiiit in a.iul enjoying a 
compaiiitively large geuer.tl rainfall, would be still a laml " tlowuiig 
with milk and honey' ’* had its forests not been destroyed, and tlu; 
terracing, which u.se 1 to hold uj) .soil on flu; tnghlaiuls, been mam- 
taincil. As it is, it has very fcitile p.atches ot lowland, such as the 
j)lams of Esrlraelon and Jalla; and tlie higli levels, largely composed 
<)f diMiitegrateil igneous lock, west of Jordan, over whit h the sea- 
wiml carries the rains, oHi.t excellent corn-land. In the extreme 
M^utli l^aleslinc; begins to be allected by the Arabian dryness, i'or 
the re.st, Syria needs irng;*.tion ; and since; lU'ither of its largi'r rivers, 
Orontes or Jordan, hewing as these do in deep beds, is ot much 
use lor tln.s purposi*. all .Mid ^yna, i*X( opt the lacustrine oases, is a 
region mainly occupied by pastures, ami yi< Iding only thin ceri.‘al 
crops, ('ommagene. when; not rocky, ami the distrii l lying along 
tlu: southward tlrains from its divide (aiic. C vry/iestica), is in better 
case, enjoying jierennial streams wdiich c;i.n be utilized, and tho 
fringe ot the Tauric rainlall. 'Phe latter tlies away over the jilains 
east and south east of Aleppo, making tlu in alford good spring 
pasture, which has attracted tie* noimuls from farther south; but 
below tlu: latitude ol Kakka-Homs thin stepju; begins, and tpiickly 
df^generates into sheer desert broken finly by a chain of jKior oases, 
south of a low ridge running from Anti-l.ebanon to Eujihrates. Of 
these the principal are Karietein and Tadmor (ralmyra), Ihroiigh 
w'hich jias-.es tlie trade from Damascus to the east. In ancient times, 

^ Sect.). Iriaas, .'Jits dem Orient, pt. ii. (Stuttgart, 1S78); C. Diener. 
Libanon (Vienna, I8^>o); M. Blaiickenhorn, Beiirdge znr Geologic 
Syriens (('assel, iSpo, Ax.), and Grundzuge der Geologic und physi- 
kalisihen (U'ttgyaphie vnn Noyd-Syrien (Berlin, i8oJ). See a 1 . so tho 
references under Ealestine. A summary hv M. Blaiickenhorn 
will be found in Monaisr.chr, J. wirtschulU, Erschlict>!iung Paldstinas, 
pp. 289-301 (iJeiliii, 190.J). 
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up io the Anil) invasion, the northern part of the easteni plateau, 
OroTilcs aiul luiphrates, was made habitable and even 
fertile by stonij^^c fd rainhill. 1 1 siij)])oi ted a lari^e number of villajtes 
and simill towns, wliose ii-mains are remarkably well pres(;rved. ami 
still stjrve to shelter a ,s])arse ])astoral population. 

/‘7e)'a. --'I'wo distiiK t lloral rci^pons meet in Syria, that of the 
Mediterram^an and that of the west Asian stfp])edand. Thi: first, 
to 1)(! seen oji the coast and flu; western slopes of the hi^hbands, 
is charaetcrixed by a number of ever;:;n'(‘n .shrui)s with small leathery 
I(!a\es, and by quickly- llow'erinj^ spring plants. On the lowtist 
levels the southern iorms, the Ficus sVLomorus and the date-palm, 
appear, and increase in the direction of blKYpt (see hKnANON and 
1 \m.) s i iNi'.). 'Phe steppe reipon, whose flora bej^ins to apj)ear eiist 
of the w'estt rn rid^e, is distinguished by the variety of its species, 
tlie tlry and thorny character of its shrubs, and great poverty in 
trees. Jletween these r<*,gions the greatly depressed valley of Jordan 
shows a subtropic vegetation. Among cultivated trees, the olive 
is at homt! throughout Syria, except on ilic steppti; the mulberry is 
planted ext<‘nsively in the ]ow(;r Lebanon; and all sorts of fruit- 
trees flourish in irrigated gardens, (ispecially on the Phoenician coast, 
in tlie Palestinian plain, in the oasis of Damascus, and in the P>uka‘a. 
The main cereal regions are the Hauran. and tlu^ plains of Antioch 
and (.'omm.ig(‘ne; and the lower western slopes of the coast range 
are largely devoted to the culture of tobacco. On tin* northern 
inland downs ii(piorice grows wild and is collected by the pt'asants 
and siuit down to Alex;indretbi. 

Fauna.-- The mammals of Syria are rather sharply to be distin- 
guished into those which range only north of Mt ('^irinel, and 
those which pass tluit limit. Th(i first class incliub'S flu; isjibellinc 
bear, badger, jjole-cat, ermine, roe and fallow deer, wild ass. Syrian 
s()uirrel. j)()uch(!d marmosid, gerbill and leopard, 'riic second class 
w ill be found umb'r Pai.I'Si ink ; and it includes a sub-class which 
is not foutid outside l^alestiiie at all. In the latter are fhe coney, 
jc'rboa, se\eral small rodents and th(^ ibex. Only in the Jordan 
valley do intrusions from the Ethio})ic region appear. I'.lscwheni 
the tonus are Palaearctic with intrusions from the east; but the 
length of the Syrian strip and the variety of its surface relief admit 
ol c ()nsid(‘rablo dillerence in th(5 species inhabiting dillenuit districts. 
Tlu' l.ebanon and the hills of north Galil(^^^ offer the gruitest numb(T 
t)f mammals. 

Pofyidaliou.- The actual population of Syria is over 3,000,000, 
spread over a superficial area of about 600,000 sq. m., /.c. about 
5.J pt.TSons to the s(|uaro mile. But this poor average is largely 
accounted for by the inclusion of the almost uninhabited northern 
stc'ppedaiid ; and those parts of Syria, which arc .settled, show 
a miK'h higher rate. Phoenicia and the Lebanon have the 
densest population, over 70 to the S(|uarc mile, while Palestine, the 
north part of the western plateau east of Jordan, the oases of 
Damasc us and Aleppo, the ( Ironies valley, and parts of Com- 
magene, are well peopled. 'I'he bulk of the population, so far 
a.s raev gi.)es, is of the Semitic family, and at bottom Aramaean 
w'ith a large admixture of immigrant Aral.)ian blood, which 
is constantly being n'inforced, and a comparatively .small strain 
of lleltrew blood. The latter appears mainly in Palestine, and 
has of late l)een considerably strengthened by immigration of 
luiropean Jews, who have almost doubled the population of 
Jerusalem, and settled upon several fertile spots throughout 
the Holy Land. ILit how far these, or the indigenous “ Jews ” 
are of llcJjrew rather than of Aramaean origin is impossible to 
say. We only know that as long ago as the 1st century b.c. 
true ll(.‘brew blood was Ijeconiing rare, and that a vast propor- 
tion of the Jews of Roman times were Hebraized Aramaeans, 
\vhu.se a.ssimilation into the Jewdsh community did not date 
miieh further hack than the Maccabaean ag^e. 

Among this Semitic folk is to be ob.served a great variety of 
iinniigrant .sto('ks, settled in isolated patihe.s, whicli have done 
iiiueh to contaminate the masses about them. In tlie extreme 
north (Commagene) the highlands are almo.st entirely held by 
Kurds who ent(T(‘.d from beyond Kuphratc*s in comparatively 
rec'ent times. Kurds live upon the C'omnuigenian plains here 
and thcTe, as also in the northern traiis-Iuipliratean plains. 
Among them in the Taurus and Amanus, and outnumbering 
them on the plains, are Armenian eommunities, the remains of 
the Rupenian invasion of the 10th century a.d. (see Zeitun). 
These are found as far south as the plain of Antioch and the 
basin of the Sajur. To the north of Aleppo and Antioch live 
remnants of pre-Aramaean stocks, mixed with many half -settled 
and settled Turkomans (Yuruks, Avshars, &c.) who came in 
before the Mahommedan era, and here and there colonies of 


recently imported Circassians. The latter arc also settled 
numerously to the west of Jordan. Mid-Syria shows a medley 
of populations of more or less mixed origin, in large part alien, 
for which sec Druses; M.aronites and Lebanon. In the 
Phoenic ian coast towns are many Greeks (to be distinguished 
from Orthodox Syrians, called also Greeks on account of creed). 
In the .steppe-land and in the southern trans-Jordanic districts 
are numbers of true Arabs, mo.stly belonging to the great Anazeh 
I family, which has been coming northwards from Ncjd in detach- 
ments since the 13th Century. These are mainly nomadic, and 
include offshoots of the great tribes of Ruala, Walad Ali, H. 
Sokhr, Adwan and Bishr, the first two roaming mainly in the 
nortli, the last two in Moab and Ammon. (Ottoman Turks, 
scattered gipsy communiiics, German settlers in north Pales- 
tine, and all sorts of Europeans make up a heterogeneous and 
ineompati ble populat ion. 

Religion . — The religious types also arc strongly divergent. 
The bulk of the population is Mahommedan; the Bedouins 
have not much religion of any kind, but they profess Lslain. 
Jksides orthodox Moslems there arc also Shi'ite .sects, as well 
as a number of religious c'ommunities whose doctrine is the out- 
come of the process of fermentation that characterized the first 
centuries of l.slam. To this last dass belong the Ismailites 
(Assa.ssins), q.v.y Metawali, Nosairis, Ansarieh, and especially the 
13 ru.ses (c/.^u). In many rases it is obvious that the politic'al 
antipathy of the natives to the Arabs has found expression in 
the formation of such sects. The Ansarieh, for in.stance, and 
no doubt the Druses also, were originally survivals of the Syrian 
pcjpiilation. The Jews are found mainly in the larger centres 
of population. The Christians arc an important element, 
constituting probably as much as a fifth of the whole population; 
the majority of them belong to the Orthodox Grc*ek (‘hurch, 
whic-h htus two i)alriarchs in Syria, at Antioch and Jerusalem. 
Catholics United Greeks, United Syrians and Maronite.s— arc 
numc‘rous. The mission of the Americ'an Presbyterian Church, 
which has had its c'cntrc in Beirut for the last sixty years, has 
done much for Syria, especially in the spread of popular cduc'a- 
tion; numerous publictations issue from its press, and its medical 
school has been extremely beneficial. 'Phe Catholic mis.sion 
has done very good work in what relates to sc'hools, institutes 
and the diffusion of literature. 'Phe C'hrlstians constitute the 
cxluc'atcd portion of the Syrian people; hut the spirit of rivalry 
has produced stimulative cflTects on the Mahomniedans, who had 
greatly fallen away from that zc*al for knowK clgc whic h charac!- 
terized the carlicT centiiric's of their faith. 

Language . — The language throughout southern and middle 
Syria its high as Killis is Arabic, which has entirely ousted 
Aramaic and Hebrew from common use, and tends to prevail 
even over the speech of rec ent immigrants like the Circassians. 
The last survivals of Aramaic are to l3c sought in certain remote 
villages of Anti-Ivcbanon, and in the Syriac known to the clergy. 
Erom the upper Sajur northwards Turkish prc'vails, even among 
the Armenians; but many Kurdish communitii's retain their 
own tongue. 

Guvernment . — The politic'al status of the country is controlled 
by the Ottoman Empire, of which Syria makes part, divided into 
the vilayets of Aleppo, Sham or S)Tia ( I )ama.scus), the Lebanon 
(q.v.) and Ik'inil, and the sc'parate sanjaks or mulcssarifliks of 
Zor and Jerusalem. Ottoman control is imperfect in Lc*banon, 
the Houran, and over the Armenian mountain region of Zeitun 
and over the ca.stern steppe-lands, whose nomadic populations 
can withdraw' themselves out of rc'ach. But cx)nsiderable 
success has be em achieved in induc-ing the .Syrian Arabs to settle 
and in supplying a counteracting intluencci to their unrest by 
the c.stabljshment of agricultural eolonie.s, e.g. those of the 
('ircassians in Bashan, Ammon and Moab. 

Communications are still v^ery imperfect, but have; bc^en greatly 
improved of late years. Railways run from Jk*irut to Iloms, 
Hamah. Alep ])0 and Damascus (I'reuch), and to the latter also 
from Haifa (Turkish). IToin the termination of the Damascus- 
Mzerib railway a line? (the " M(H:ca railway ") has been laid by 
Ottoman enterprise (?ast of Jordan to the .southern limit of Syria 
and beyond. From Jalla a short line runs to Jerusalem, and a 
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strain Irnniwi'.y c«M’ju'ct ; I'.oinit with Tripoli. Tht'rr arr carn;i:-r 
roads raill.Aais^ irum Aleppo to th<* m.; at AkxarAlirUa, nial to 
Aintab; ;ituI ArUiorli is r.ho connccUtl >\iv:i Alr\;.iK!ri‘tta; Ilrinit 
and 1 loins with Tripoli; IV.masriis with ik-inil; and Nazareth with 
llaila. lull c;:iri..L;r roads in the Ottonnin dominions are seldom 
com])letely made, and hardly ever lapt in iej)air. The Lebanon 
district is well snpplii‘d with b(»th roc.ds and made iuidt‘-trai hs, 

('otnnuhr. b'roin the ¥■ yjHian ;ind Asiyrio-Labylonia.n mmm- 
ments we learn tluil in am i« nt times one (d the principal exports of j 
Syria was timi:«T; this hc.s now enlirelv ceased. Ihit it continne.s | 
to exjxu't wheat. Other aiaicles tif export are silk cocoons, wool, | 
h.ides, sptmi^es. evt.c.s ;nid Iruits (or.am.es. almonds, raisins anil the 
like) ; tlie amounts ot cotton, tnbaci oaml wine.sentout ot thecoiiibi y i 
are snudl. The oulv cood harlx>iirs are those of I'eirut and Alex- 
aiulretta (I.Nke.ndei un). The ca.re.ve.n tr.ale w ith the Last has j 
almost entirelv ce..r.ed. ami lee .nre.'.l trc.d.e mutes from l>Mn.ist:is ' 
northwards to Alepjn) c.nd e..-^t\v nxA tlu(»u;;h the w ihlerness are j 
t[iiite alKLiidom'd. Tlu* trallic with .\re.bi.i Las ce.ised to be impor- i 
tant, beiTur limited to tlie time of the : ni:;a and returning of the 1 
i^reiit pil rim.'ce to .Mee. . 1 , v Iiieh eonlnnu'-' to In.ve its mmsterini;- 
jdace at I >c.iU 4 .scus. but leave-* mainlv by rail. 'I'lie native industries 
in silk, colioTi ,*nd v.o*'l luAe been i’.linosl eiitin'ly di'stioyed by the 
imjxirt trade fneu Ive.o'pe. The 1 -. poor in minereds. indiidiiiy * 

cixil; w.iti‘r-p< >v er abo is <1 . runi'iU. '^o that the introdiietion of 
Jhiropec.n imlu irii's is attemled w ith dittieulties evisi apa.rt Irom 
the iii'^eeui il\* nt aii./iis. whieh torbuls siivh experinusils as the 
improvement t»f can it ulture by lae.ni.'* ot luimpean eapit.J. As 
reyc.rds tb.e culliv.ition of tli<‘ soil Syria remciiis stc.Me; but the 
soil is Innomini; relatuely pooin-r. tlie \ahie of the in-ports con- 
sLintly .uaiiiimr upon that of t!ie exports. The latter are estimatetl 
at some m:Ilu»ns stiThn-;; the iormer at 4 millions. 

Ilisiury. — Kudo stone rnonuiiunts (oiroles and dolmeas) and 
other prehistoric rt'mains show that Syria inu.st have been 
inhabited from a very early period. Within h-sti.ru- limes a 
^eat nuiuLer of dilTeront nationalirie.s liave fought and settled 
within its borders, tlie majority belonging to the Semitic stock. 
This last circumstance has rendered possible a considerable 
degrt c of lidelii y in the Iroalilion of the oldest local names. After 
the Aramaeans had absorbed what remained of the earlier 
population, they theiiiselvt-s were very powerfully infiuencctl 
by Graeco-R(..nian civilization, but as a people ihey still retained 
tlieir Aramaean spt*e('h. Of the political relations of Syria in 
tlic most ancient times we know but little. Each town with its 
surrounding district seems to have constituted a small separate 
slate; the condu(-l of affairs naturally devolved iipc.n the noble 
families. In the latter part of the i6lh cenlury me. all north 
Syria fell under the Cappadocian Haiti domination. The south 
part of Syria was kntovn to Sargon of .\kkad (Aj^acle) as Ammon 
and was visited by his armii'S. This is known as the Canaanitc 
period, Miciculed about 1000 ii.c. by the Aranuuuin. At a 
very early peril -d — as (*arly probably as the i6th ( entury n.r. - 
Syria became the meeting-pku e of Egyptian and Babylonian 
elements, nMillirig in a type of western Asiatic culture peculiar 
to itself, which through the commerce of the Phoenicians was 
carried to the western lands of the Mediterranean basin. Tndu.s- 
try especially attained a high state of development : rich garments 
were embroidered, and glas.s, pa>tes, faience, &c., were manufac- 
tured. The e.xtant inventories of spoil carried off fiv the aneient 
conquerors include a variety of utensils and stuffs. The infhn nee 
exercised at all times on Syrian art by the powerful neighbouring 
stalls is abundantly ronf rn erl by all the recent fmo.> which, 
in addition to our previous kiKnvledge, show t’ne action of the 
Aegean euUurc on Phoenicia and Pelcstinc. Thi* Syrians were 
more original in tv hat rclau d to religion ; every place, every 
ribe, had its “lord” (Baal) and its “lady” (Ba'alat); the 
latter is generally calif d *Ashtar or 'Ashtaret (/>. Ishlar, 
Astarte). Besides f he local 1 Lial there were “ the god of heaven ” 
del) and other deities; human .sacrifices as a means of propitiat- 
ing the divine wrath were not uncommon. }lut in the Syrian 
mythology foreign influences frcc|uently l)etray themselves. 
Over a.gain.st its want of originality must be set the fact, not 
meri lv that Syrian culture ultimately .spread extensively towards 
the Wcol,biit that the Syrians (a.s i.s shown by the inscriptions 
of "Vi iii-a, &:c.) kaig before the Christian era exercised over the 
nortl.ern Arabs a perceptible influence which afterwards, about 
the beginning of the ist cenlury, became much stronger through 
the kingdom of the Nabataeans. The art of writing was 
derived by the Arabs from the Syrians. 


Some! liing about the ancient political and goograpliii al rela- 
tions of Syria can be gleaned from Kgyjilian soun-es, e.q)eeially 
in etmnexion with the campaigns of 'I'eilimosis ('rholhmes) HI. 
in western Asia and the adminislraiion of Amenophis (Ameii- 
hoiep) 1 \'. (the 'IMl i‘l-Amarria Letters). 'J’he I'gyplians desig- 
nated their eastern neighbours eolleetivdy as *Anui. Syria uj) 
to and beyond the JCuplirates is called more precisely Sahi (or 
/ahi), and is regarded as eonsi.sting of the following parts : 
(i) Riiteiui, practically the .same as Ikdesline (ui i asiimally 
Palestine with CoeUsyiia is ealled Upper Rutenii, distin- 
guishul from l.owi r Ruicnii extending to the Euplmiles) ; (2) 
the lantl of the Khrta(sf tiuei imes reekoned as beloiigingto Ruteiiii 
with Kadesh on the Orontis as its capital in the Ram(\sside 
period; (3) Xaharina, the land on both sides of the k'uphrales 
(extending, strict b' spcaicing, beyond the Syriiui limit.s). 

J he ('anaanites in general are calleil Kharii. From th< se lands 
the lygvptiiin kings ofun di rived rich booty, so that in those 
da\s Syria must liavi' bt en civilized and prosperous, ^loreover, 
we pos.se.s.s enumerations of towns in the geographical lists of 
the temple of Karnak and in a hieratic papyrus dating about 
200 years afuT Tethmosis HI. Some of the'se names can 
he readily identified, such as Alep]>o, Kadesh, Sidon, and the 
like, as wi ‘11 as many in JLilcstine. The Tell el-Amariia I.ellers 
(r5th Cl nluryB.r.) .sliow Syria held in part by Egyptian xaVi'roys, 
who are imicli preoccupied with southward movements in the 
i Buka'a and the rest of the interior beyond their control, due to 
I pressure of Ainorite peoples, and of the Mitanni and tlu* Kheta, 

I whose non-Semitic blood was mingled w itli that of the Aramaeaii.s 
j even in Palestine. On the laiter in Syria, sec lIiniTK.s. It need 
I only be said here that this people bulked most largely in the 
I relations of Egypt with Syria from the 16th to the iqlh (cii- 
j turies. During the reign of Rameses II. it was centreil on the 
j upper On nles (Kadesli) and had comparatively free ai i e.ss to 
I Palestine and the Egyptian border. Eater on we find Kheta 
' focused fiirther north, on the middle Euphrates (( arehiinish), 

! and more or less cut off from Iygyp)t by the Hebrew state. 

; They or their confedia-aiy remained, however, the most power- 
1 ful of the Syrian iTemenls till the westward extension of Assyria 
' about 1050 H.r., under Tiglath-Pile.ser I. Late in the Sth een- 
tury Sargon 111 . took ( arehernish and ended 1 1 it lit e power. 

With the fall of the Kheta the Aramaeans were the people 
i who held the most important towns of Syria, gradually advancing 
until at last they oi eupied the whole country. Of the Aramaean 
stocks named in Gen. x. 23, xxii. 21 scij., very little is known, but 
j! is certain that Aramaeans at an early period had their abode 
1 close on the northern liorder of JLdestine (in Maaehah). A great 
part w'tis played in the history of Israel by the state of Aram 
Dammesik, i.e, the territory of the ancient cily of Damascus; 
ii was brought into subjei linn for a .short time under David. 

I The main oliject of the century-long dispute iietween the two 
I kingdoms was the po.ssession of the land to the east of the Jordan 
(Hauran, and espei iaily Gilead). Another Aramaean stale oflen 
mentioned in the Bible is that of Aram Zobah. That Zobah 
wassituatid within Syria isi-erlain, though how far to the west 
I or norih of Damasi'us is not known; in any case it we.s not far 
j from Hamath (Hamah). Ilarnalh in tlie valley of the Orontes, 

, ar. the moutli of the jhika*a valley, was from an early period one 
of the most important places in Syria; ai'cording to the Bible, 
its original inhabitants were ('anaanites. The district belonging 
to it, including amongst otiicr plai’es Riblah (of importance on 
iiccount of its situation), was not very extensive. In 7^33 n.r. 
Tiglath-Pileser II. eompassed the overthrow of the kingdom of 
Dama.scu.s; he also took Arpad ('lei Arfad), an important place 
three hours to the north of Aleppo. Hamath was taken by 
Sargon in 720. Henceforward the petty slates of Syria were at 
all times subject to one or other of the great world-empires, and 
were still in dispute between Bal)ylonia and Egypt as late as 
Necho. Thereafter the Mesopotamian powers prevailed, even 
if in some eases a certain degree of independence was preserved, 
as e.g. by the Phoenician cities. These, however, in spite of 
more than one revolt, continued to supply fleets to the Persians 
i down to the time of the Macedonia invasion (332 b,c.), and 



SYRIAC LANGUAGE 


inland Syria rcmainoil comparatively peaceful first under its 
ONMi local governors^ and, afu;!* Darius, as a satrapy, till its 
subjugation by Alexander. Alit n dornination alone has been 
able to correct the tendeiK y of Ibis long strip of land to break 
up iiilo hostile bells. 

The foundation of numerous Greek cities sliortly after Alex- 
ander’s time was of great importance for Syria (s<‘e Antkk’ii). 
Tin; Graeco-Syrian civilization extended far to the south down 
both sides of Jordan, and, but for the Maccabaean revival, 
would have absorbed the Jews, ddic Selcut'idae had severe 
struggk's with the ITolcmics for the possessum of the southern 
part of Syria. 

Aft(^r ha\ ing been rec^koned for a short time (from 83 to 69 
li.c.) among the dominions of Tigranes, king of Armenia, the 
country w'as conqiiercMl for the Romans liy Pom pey (64-63 n.c.). 
It is impossible here to follow in detail the numerous changes 
in the distribution of the U^rritory and the gradual disappearance 
of particular dynasti<?s Wiiich maintained a footing for some time 
longer in ( haleis, Ahila, Ismesa and Palestine; but it is of special 
interest to note that the kingdom of the Arab Nabataeans 
was able to keep its hold for a considerable p(*rio(l on the north 
as far as r)amascns. .In the year 40 n.c\ Syria had to endure a 
sudden hut brief invasiem by the Parthians. The country soon 
became one of the most important provinces of the Roman 
Jhnpire; its jjroconsulship was from the first regardc'd as the must 
<lesiral)le, and this emiiuMice became still more marked after- 
wards. Antiocli, adorned with many sumptuous buildings, as 
tlie (']ii<*f town of tlui provinces of Asia, l.K'came in point of size 
the tliird city of the empire and an eastern Rome. The high 
degree of civilization then j)revailijig in the country is proved 
by its architectural remains dating from the early Christian 
centuries; the irivcstiy/ations of Dc Vogiic, Butler and others, 
have shown that from the is.t to the 7th century there prevailed 
in north Syria and the llauran a special style of arclutecture 
■ — partly, 110 doubt, folUnving Graeco-Roman models, but also 
showing a great deal of originality in details. 

The adtninistrativc <livisionsof Syria during the Roman period 
varied greatly at diffenmt times. Hadrian made three provinces 
of it, Syria, S)Tia Phoen ice and Syria Palestina. At the beginning 
of tlu; 5th century \vc find the following: (1) Syria Euphratensis, 
w’hi('h liad for its capital llierapolis O/.v.), (2) Syria I., or Coele- 
syria, having Antioch as its capitab The name Coelcsyria (?/ KoiXy 
no doubt, was applied originally to the valley (“hollow”) 
between Lebanon and Anti-T.cbanon, but was afterwiirds ex- 
tended to tlie dist 1 ict st retching eastwairds from the latter range. 
(3) Syria JL, or Syria Salularis, with Apamea as cai)ital. (4) 
Phoen ice Mari lima; ca})ital, Tyre. (5) Phoen ice ad l.ihaiiiim; 
capital, JOmesa (1 loins). To this division Damascus and Palmyra 
belonged; occasionally they w'erc reckoned to ('oelcsyria, the 
middle strip of coast lieing designated Syrojihoenicia. (6, 7, 8) 
Palestina L, II. and HI. (9) Arabia (capital, Bo.stra), which 
embraced all the region from the Ifanran to the Arnon, and 
skirled the Jordan willev, si retelling southwards to Petrac. 
Through the kingdom of the Nabataeans Roman influence pene- 
trated from Syria far into northern Arabia. 

In 616 Syria was subjugated for a biL’f period by the Persian 
Choroes II.; from 622 till 628 it was again Byzantine; 636 and 
tlie immediat(‘ly follow ing years saw its conquest by the Mahom- 
medans (see ('alipii.\tk). Moawiya, the first Omayyad caliph, 
chose Damascus for his residence; but in 750 the capital of the 
empire was removed by the Abbasids to iiagdad. UncUn* tlic 
early cali])hs the Ara,bs divided Syria into the following military 
districts {founds), (i) Eilislin (Palestine), consisting of Judaea, 
Samaria and a portion of the territory east of Jordan; its capital 
was Ramleh, Jerusalem ranking next. (2) Urdun (Jordan), 
of which the capital w^as Tabaria ('filierias); roughly speaking, 
it consisted of the rest of Palestine as far as Tyre. (3) Damas- 
cus, a district which included Baalbek, Tripoli and Beirut, and 
also the llauran. (4) Homs, including IJamath. (5) Kinnesrin, 
corresponding to northern Syria; the capital at first was Kiii- 
nesrin (Qinnasrin), to the south of Haleb (Aleppo), by which it 
was afterwards superseded. (6) The sixth district was the 


military frontier {^awdsim) bordering upon the Byzantine 
dominions in Asia Minor. During the struggles of the Mahoni- 
medan dynasties for the possession of vSyria the country' still 
enjoyed a considerable degree of prosperity. 

In the crusading period the kingdom of Jerusalem, w'hose rulers 
were never able to establish a foothold tv^ the east of the Jordan, 
I extended northwards to Beirut; next to it lay the countship of 
Tripoli on the coast; and beyond that in north Syria was the 
principality of Antioch. Syria suffered severely from the Mongol 
invasions (1260), and it never recovered its former prosperity'. 
In 1516 the Ottomans took it from the Egyptian Mamelukes. 
For its subsequent history', sec Turkey: History. Its medieval 
importance as an intermediary of trade between Europe and tlic 
East was greatly' impaired b)' the opening of the Red Sea route, 
and finally abolislied by' the Suez (.'anal; and Syria is at present 
important mainly for the sentimental reason that it contains 
the holiest places of Judaism and Christianity, and for the 
strategic reason that it lies on the flank of the greatest trade- 
route of the eastern hemisphere. 
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Ancient History. (D. G. II.) 

SYRIAC LANGUAGE. Sy'riac is the eastern dialect of the 
Aramaic language which, (lurir.g the early ( erituries of the 
Christian era, pre.vailed in l\Iesop()taniia and the adjoining 
regions. Its main centres were at Edessa and Nisibis, hut it was 
the literary' language of practically all the Fhrislian writers 
in the region east of Antioch, as well as of the Christian subjects 
of the Persian emi>irc. 

All the Semitic languages^ nre built up from triliteral roots: 
that is, the great majority of the w'ords are derived from a simple 
verbal form, of which the essential elements nre three consonants. 
This form is seen in the 3rd pers. sing. perf. of the verb, e.g. 
Aram, qtal or Utal (“ Im killed ”), which corresponds to Heb. 
(jdtal and Arab’^//aZrt. 'flic '/owcls play no pnrt in chflerentiat- 
ing the roots, for tlie vowids are prnetically the same in the 
corresponding forms of every' root. The form qdal illustrates 
one main peculiarity' of Aramaic, as opposed to the other Semitic 
languages, viz. its paucity of vowels: for where Hebrew has two 
full vowels- a long and a short — in qdlaly and Arabic has three 
short vowels in qataluy Aramaic has only one short vowel, the 
sound " between q and t being merely a half vowel w hich is not 
indicated in Syriac writing. Another chief characteristic of 
Aramaic appears in nouns, viz. the entire absence of a prefixed 
definite article. Aramaic gives to the noun instead an ending a, 

1 On the place of Aramaic among the Sciinitic languagtis. and of 
Syriac aiuong I ho various dialects, sec Semitic Languages, 
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making the so-called ‘‘ emphatic state. ]n the older Aramaic 
dialec ts this is used exactly as the noun with prefixed article 
is list'd in other languages; but in Syriac the emphatic state 
has lost this spceial function of making the noun definite, and 
has iK'coine simply the normal state of the noun. The main 
grammatical distinction lietwecn Syriac and all the west 
Aramaic dialects is that in Syriac the ^rd person of the imperfect 
(singular and plural) of the verb begins with but in west 
Aramaic, as in the other Semitic languages, it begins with y. 

When, in the 5th centiiiy a.d., owing to theological diderences 
tic Syriac-using Christians became divided into Xestt>rians or 
Ea>t Syrians and Jacobites (Monophysiles) or West Syrians, 
certain differences of pronunciation, chiefly in the vowels, began 
to develop themselves, 'rhe Ivast Syrians in most eases kept 
the more primitive promineiation : e.g. the old Semitic d with 
them remained J, but with the Jacobites passed into o. One 
very tangible difference appears in the fact that the name Jesus 
was hy the East Syrians written and pronounced Ishd\ by the 
West Syrians Yeshil . 

The Syriac alphabet, which derived its letters from forms 
ultimately akin to those of the Old Hebrew and Phoenician 
alphabets, has the same twenty-two letters as the Hebrew. And 
as in Hebrew', the six letters bgd k pt are aspirated when imme- 
diately preceded by any vowel sound. On the oilier hand, the 
guttural letters affect the vowels much less than in Hebrew* : their 
chief effect is W'hen final to change the preceding vowel, if other 
than a or d, into a, but even this is not always the case.^ The 
voweE, which are ten in number (a a e e li o o u u), w ere, as usual 
in the Semitic languages, indicated only partially by the use of 
consonants as viiwel-letters'-^ and by means of certain diacritical 
points, so long as Syriac remained a living language. Hut 
about the time when it began to he supplanted hy Arabic, two 
systems of vow’el-signs were invented, one for the W’est Syrians, 
who borrowed the forms of (ireek vowels, and the other niort* 
elaborate for the East Syrian'^, who used combinations of dots. 
Neither system completely differentiates long and short vowels; 
the Nestorian scheme is the more satisfactory, though more 
cumbrous. 

Where the same root exists in Arabic, Syriac and Hebrew', its 
fundamental consonants are usually the same in all three 
languages. But letters belonging to the same group occasionally 
interchange. As regards the dentals and sibilants there are one 
or two rules which govern the interchange, in the manner of 
a Grimm's Law. (i) Where Arabic has an ordinary dental, 
Syriac and Hebrew* have the same; but where .cVrabic has an 
a'^pirated dental (e.g. th), Syriac has an ordinary dental /, but 
Hebrew has a sibilant {sh). (2) Hebrew has one more sibilant 
than Arabic or Syriac : thus, as corresponding to s (sdmehh)y 
s (5/«) $h in He l^rew', Arabic has only s {sin) sh, wdiile Syriac has 
a different pair s {sdinekJi) sh. Hebrew sdmchh is re presented 
by Ar. sin and Syr. bdmekh] but Heb. sin (Syr. sdmekh) is repre- 
sented by Ar. sh, while Heb. and Syr. sh is represented hy Ar. 
shi. As ri'gards this crossing of 5 and sh, Arabic has with it 
the other south Semitic language, Ethiopic : the evidence as to 
the other north Semitic language, Assyrian, is conflicting. 

In vowel-sounds Syriac is clearly more primitive than Hebrew' 
(as pointed by the Massoretes), less so than Arabic. Thus Ar. 
and SyT. a is often thinned in Hebrew into / {e when accented), 
as in the first syllable of Ar. qattala ^ Syr. qaitel -- - Heb. qitlH, 
But the second syllable of the same word shows Syriac siding 
with Hebrew' against Arabic. Again the primitive d of Arabic is 
in the older (Nestorian) pronunciation of Syriac maintained, 
while in Jacobite Syriac and in Hebrew' it passes into d : thus Ar. 

Nestorian Jacobite and Hebrew' qdtel. Again Syriac 

* It may indeed be remarked that Syriac, \vhirh is generally 
more primitive in its sounds than Hebrew, shows a more advanced 
stage of wcakenintc as regards the gutturals: thus in a good many 
forms it has substituted dUf for initial he, and often shows a dislike 
for the presence of two gutturals in the siimc word, wejikening 
one of them to dlef, A much more advanced shigc of weakening 
is seen in Jiome of the other dialects. 

^Vith regard to this, Syriac has one great difference from 
Hebrew', viz. that final d is indicated not by he, but by d/c/. 


maintains the diphthongs ai and au, W'hich m Hebrew have 
u.siially ])assed into c and 0, 

The iurent plays much less part in lengthening tind altering 
the vowels in Syriac than in Hebrew', but there are well marked 
rases of lengthening from this cause. 

A few words may now be said about the three main i>arts of 
speech — pronouns, nouns and verbs. 

1. Ptonouns . — As in tlu* other Semitic languages, th« stand 

almost enlirtdy outsitle th»‘ sy tein of trilit(Tal roots, beim; mainly 
tlerived from certain (h‘monstiati\ e lettiTS or particles. I:lach of 
the perscmal ]>ronouiis (except tlie u‘<l plur.) ixists in a longer and 
a shorter form : the one is u'i a nominative and is a s(‘parat(? 

wovd. the other attached to \ erhs and (in a slightly ditloient lorm) 
to nouns to (*xpres.s tin* accusiitive or genitive. Tla^so poniominal 
siithxes are ot much the same form as in llebiew, hut ])i-oduce 
less ch.ingt' in the vowi'ls »)f the words to which they are .iltaclu'd. 
l^emonstni ti\ e ;idjt'cti\es and adverbs art' tormed by ]>reijxing th(^ 
syllable hil ( ircr, “ bi'hold ") to other pronominal elcmeiits, 
and interrogatives similarly by ])relixing the interrogative syllable 
av\ but then* are other interrogali\ e pronouns. Tht' relative 
consists only of tin* letter d (iinltvlinable) prefixed to woids. 

2. Xouns liiid Adjectives. The Syriac noun has three slates- - 

the ahstdnte (used chielly in adjectival or ])articipial ]>redicates, 
but abt) with numerals and negatives, in advt.Tbial i>hr.isfs. Ac.), 
the in / (whicli, as in Hebrew, must be immediately followed 

by a gi‘iiiti\e). and the emphatic (si'c above). There art‘ only two 
gendtTS and two numbers : the neuter gender is entirelv wanting. 
an<l the «lual number is not recognized in Syriac grammar, though 
there are ]>lain traces ot it in the language. The fern. sing, imding 
is absolute a, construct ath, emphatic id or ' tha : thus the Jem. 
sing. abs. is always identiial in form with tlu' masc. sing. <‘mph. 
'flu* plural einlings an‘ masc. abs. ~ui, const, ai, imiph e ; fern, 
abs. an, const, dth, emph. dtJid. Syriac is not, like Arabic and 
Hebrew, confined to the use of the const met for thc' ordinary 
expression ot the gimitivi' or possessive relation : lor it luis a pre 
pf)sitkm (</) whiih eN]>resses “of," “ beleigung to." 'flu* noun 
piece<liTig tin's preposition mav be in the em]>h;itic state or may (as 
is nsnally the c.ase wh(‘n tlie noun is ilelinite) lia\'e a pleonastie. 
suffix. Thus " the son of the king ” is more commonly t‘xpn‘ssi?(l 
bv b'rd dh'maikd or l/eeh d'malku than by bay malkd, whereas 
thi‘ latter type would akme be pcTinissible in Hebrew. And a 
genitive w’itli prelixed d (h^es not retjuire the governing noun to 
precede it immediab'lv, as must be the case, when the construct 
is used. This is one ot the many res])ects when? Syriac lias gained 
greater Hexibility in syntax than Hel)rew'. 

3. Verbs.— 'file Syriac verb is remarkable for having entirely 
lost the original passive forms, such as in Arabic can hi' lormi'il m 
every eonjugatioii and in Hi'brew are n'jiresi nted by the Ihial and 
Ho]>haI, i‘t)r these Syriac has substituh'd miihlle or iclh'xive 
forms with pretixed eth and a change in the last vowel. 'I'lie simple 
active q'tnl makes its passive eitujtel\ the* intensive qattel makes 
cthqattal; and tin* causative aqtel makes ettaqtal. 'Phe inflexion 
of the verbs is, on the wliole, more n‘gular than in Hebrew : thus, 
to take one instance, the ^rd plur. iem. impf. ncqUdn corresponds 
better to 3rd ])lur. masc. neqUun than dioes the etiuivalent Hebrew' 
form liqtbhid to yiqVlCt. Ihit the most imjiortanl peculiarity ot 
SjTiac \'erl)s is again in the sphen; of syntax, and sliows the same 
progress towards flexibility which we ioiind in lhf‘ nouns. Wlicreas 
the Hc'brew' virb is devoid of n^al tenses, and only I'xprcsses an 
action as completc.'d or as in jirocess without iiulicatiiig time' jiast, 
present or tut me, Syriac lias by the la-l]) ot an ainxiliai}' verb 
constructed a std of tenses. Thus w(? have - 

Pres, qdtrl^ " he kills," " he is killing " (sometimes " lie is al>out 
to kill "). ’ 

Impf. qdtcl wd, " he was killing." 

Tut. ncqtdl, " he will kill." 

l"f. or Aor. qtat, “ he has killed," " Ik? killed." 

IMup. or Aor. qtal wd, " he ha <1 killed,” " he killed." 

The same progress towards fle.xil>ility in syntax is st'eii in tho 
co])ious supply of conjuiicti(»iis possessed by Syriac. So doubt 
the tendency towards a inrue flowing construction of sentences 
was helped by the influence of (ireek. which has also supplied a 
large shick of words to the Synac vocabulary. (S. M.) 

SYRIAC LITERATURE.'* By Syriae is denoted the dialect 
of Aramaic which, during the early centuries of the Chri.stian 
era, prevailed in Mc.sopolarnia and the adjoining n'gions. Tho 
literary use of Syriac by Christians had its first centre in Eclossa 
(Syr. Urhai, modern Urfa), where, in all probability, the (hief 
Syriac versions of the Bible w'ere made. The use of the .same 
dialecl appears in the earliest (liristian literature connected 

* The sketch of the liistory of Syriac lit(!raturc here pre.s<*ntcd 
is based on Wright’s grc?«it article in the gth edition of the /Tier. 
lirit., which w.as afterwards ]nil)lisliod separately under the title of 
A Short History of Syriac Literature (London, i89>t). 
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with such Mesopotamian cities as Nisibis, Amid, Mardin, Tagh- 
rlth and S( lciK iii-('t(*.sij)liun, as well as west of the Euphrates 
at siK'h centres as Mablxrgh (Hierapolis) and Aleppo, northwards 
at Malatiah and Maiperkat and in the districts of Lake Van and 
Lake Urmia, and to the east and south-east of the Tigris in 
many places wh i('}i from the 5th century onwards were centres 
of N^?sl()rian (Lristianity within the Sasanian Empire. In 
Palestine and western Syria, the home of pre-Christian Aramaic 
dialects, the. vernacular Semitic speech had under Roman 
dominion b( (*n replac ed by (ircck for official and literary pur- 
poses. Apparently this slate of things lasted till after the 
Mahommedan conquest, lor Barhebraeus^ tells us that it was 
the caliph WalTd T. (a.d. 705 715) w'ho, out of hatred to 
Christianit) , replaced Creek by Arabic as the kmguagc of official 
documents at Damascus. Probably (as Duval sugge.sts) the use 
of Syriac in these regions went hand in hand with the spread of 
the monophysitc doctrine, for the liturgies and formulas of the 
Jacobite ('hurch were composed in Syriac. Similarly the spread 
of N(?sLorinn doctrines throughout the western and south- 
western regions of the Persian Empire wa.s accompanied by the 
cc('lc.siasti('al use of a form of Syriac which differed very slightly 
indeed from that employed farther west by the Jacobites. 

So far we have spoken only of the Christian use of Syriac. 
Of the pagan Syriac literature w’hi('h issued mainly from ijarran, 
a ('ity about one day’s journey south of Ed(‘s.sa, not a single 
example appc'ars to have survived. From (‘hristian writers we 
learn that TIarran continu(‘d to be a seat of pagan worship and 
cidture down to and even later than the Mahommedan era. 
A native of the city, 'Fhabit ibn Kurra, in a passage from a 
Syria(' work of his (now lost) fjuotcd by Barhebraeus,- speaks of 
the j)aganism of Ijarran as distinguished by its steadfast resist- 
ance to ('hristian propaganda. When many wvra subdued to 
error through persecution, our fathers through (lod were stead- 
fast and stood out manfully, and this blessed city has never been 
defiled b\' the error of Nhizareth.” He goes on to attribute 
the world's science and civilization to pagan inventors; but it 
is not cleiir whether in this he is alluding spe('ially to the culture 
of his own city. Anyhow, it is much to be regretted that no 
Syriac wTiting from IJarnln has survived.’* 

Syriac literature continued in life from the 3rd to the rqth 
ocntiiry a.d., but after the Arab (‘omjuest it became an increas- 
ingly artificial product, for Arabic gradually killed the vernacular 
use of Syriac. 

In the literature as it surviv(‘S many different branches of 
writing are represent ('d homilies in prose and verse, hymns, 
(ixposition and commentary, lilurgv, apoiTvphal legends, 
histori('al romanc’c, hagiography and martyrology, monasiic 
history and biography, general history, dogmatics, philosophy 
and science, ecclesiastical law, &c. But the whole is domi- 
nat(‘d by the lhcologi(’al and (M’clesiastical interest. All thc^ 
(liief writers were bishops, inferior clergy or monks, and 
their read(‘rs l)rlonge(l to the same (lasses. When wc put 
aside one or tw'o exceptionally line pieces, like the hymn of 
the soul in the apo(Typhal Ads of Thomas, the highest degree 
of excellence in style is perhaps attained in straightfor- 
ward historical narrati\'e — siu'h as the account of the Perso- 
Romaii W’ar at the beginning of the 6th century by the author 
who passes under the name of Joshua the Stylitc, or by romancers 
like him who wrote the romance of Julian; by biographers like 
some of those who have written lives of saints, martyrs and 
eminent divines; and by some early writers of homilies siic'h as 
Jdiiloxenus (in prose) and Isaac of Antioch (in verse). Nearly 
all the best writers are characterized by a certain naive and 
earnest piety which is attrac tive, and not infrequently display 
a force of moral indignation which arrests attention. Thc‘se 

’ Chron. syr., cd. Bruns, p. 120, cd. Bcdjan, p. 115; cited by 


Duval, Liu. svr.'b p. 5. , o 

Chron. svr., cd. Bruns, p. 17D, cd. Bcdjan, p. i()S. Thabit was 
the aullior of about 16 Syriac works, of which the niajoriW sur- 
viv('d in the 13th century, but all arc now lost. Of his 150 Arabic 
treatises a few at least survive; see Brockclmann, Ceschichtc dcr 


arahischen Litteraiur, i. 217 schj , „ , . ^ • 

8 On this subject, see especially Chwolsen's Ssabier und bsabtsmus. 


latter qualitie.s arc even more apparent in poetry than in prose. 
There are indeed but few specimens of Syriac verse which 
exhibit high poetic quality; exc(*pt for a fairly copious and 
occasionally skilful use of simile and metaphor, there is little of 
soaring imagination in Syriac poets. Dn the other hand there 
is much effective rhetoric, and much skilful play of language.*^ 

As was to be expected, the better qualities of style were more 
often shown during the early centuries when the language was 
still a living speech. After it had been supplanted by Arabic 
in the ordinary intercourse of life its literary use was more and 
more affected by Arabic words and constructions, and its free- 
dom as a vehicle of thought Wtus much impaired. Nevertheless, 
so late as the 13111 century it was still an effective instrument 
in the hands of the most many-sided of Syriac authors, the 
eminent Barhebracus. 

For the general history of culture the work of Syriac writers 
as translators is, perhaps, as important as any of their original 
contributions to literature. Beginning with the earliest version.s 
of the Bible, which seem to date from the 2nd century a.d., 
the series comprises a great mass of translations from Greek 
originals- theologi(‘a], philosophical, legendary, historical and 
scientific. In a fair number of cases the Syriac version has 
preserved to us the substance of a lost original text. Often, 
moreover, the Syriac translation became in turn the parent of a 
later Arabic version. This w^as notably the case with some of 
the Aristotelian writings, so that in this field, as in some others, 
the Syriac writers handed on the torch of Greek thought to the 
Arabs, by whom it was in turn transmitted to medieval Europe. 
The early Syriac translations arc in many cases so literal as to 
do violence to the idiom of their own language; l)ut this makes 
them all the more valiial)lc when we have to depend on them 
for reconstrueling the original texts. The later translators use 
greater frci'dorn.'* It was not from Greek only that translations 
w ere made into SyriiK’. Of translations from Pahlavl wc have 
such examples as the version of pscudo-Callisthcnes’ History of 
Alexander, mack* in the 7th exmtury from a PahlavT version of the 
Greek original - that of Kalilah and Dimnah executed in the 
6th c(‘ntiiry by the periodcutes J^odh — and that of Sindbad, 
wdiich dates from the 8th century; and in the late period of 
Syriac literature, books were translated from Arabic into Syriac 
as w ell as vice versa. 

All our historical sources support the view^ taken abov'c that 
h'.dcssa, the capital of the kingdom wffiich the Greeks and 
Romans called Osrhoene, was the earliest scat of ('hristianily in 
Mcscjpotamia and the cradle of Syriac literature. But as 
to the date and circumstances of its evangelization \\q. have 
little reliable information. The well-known legend of the 
c'orrespondencx* of Abgar IJkkama, king of Edessa, with 
Uhrist and the mission of Addai to Edessa immediately 
after the Ascension was accepted as true by the historian 
Eusebius (t,'4o) on the faith of a Syriac doeument pre- 
served in the official archives of the city. An amplified form of 
the same story is furnished by the Doctrine of Addai, an original 
Syriac work which survives c'omplete in a St Petersburg MS. 
of the 6th c'entury, and is also rc-prcscntcd by fragments in other 
MSS. of the 5th and 6th centuries. This work wa.s probably 
writtem at Edessa about the end of the 4th century. It adds 
many new features to the shorter form of the story as given by 
Eusebius, among which is the noteworthy promise of Christ 
about the imprc'gniibility of the c ity -- “ Thy city shall be blessed 
and no enemy shall ever henc^eforth obtain dominion over it.’’ 
This is probably a later addition made to the legend at a time 
when such facts as the cajiturc of Edessa by Lusius 
Quietus in ti6 and its second capture and the destruction of its 
kingdom by the Romans in 216 had faded from memory.*^ 

•* On tho mechanism of Syriac vc^rse, see Duval's admirable 
section on la podsie syriaqm {Litt. syr.^, p. 10 sqq.). 

® Cf. J>uval, op. cit. p. 30J seq.^ 

Cf. Tixeront, Origines etc VEglise d’Edessc, p. 93, and Duval, 
op. cit. p. 99. 'riuj above view is more probable than that ‘taken 
by E". C. Burkitt {Early Eastern Christianity , p. 14), that Eusebius 
knew of Christ’s promise as part of the letter to Abgar, and pur- 
posely suppressed it as inconsistent with historical fact^ 
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But whether in its longer or its shorter form, the whole narrative 
must he pronounced iinhistorical. In all probability the first 
king of (jsrhoenc to adopt Christianity was Abgar IX., son of 
IVfa'nu, who reigned from a.d. 179 to 214 or 2t6, and the legend 
has confounded him with an earlier Abgar, also son of Ma'mi, 
who reigned iirst from n.r. 4 to a . d . 7 and iu^din from a . d . 13 
to 50.^ A contemporary of Abgar IX. at Edessa was the famous 
Bardaisan, himself a convert from heathenism, who was of 
noble birth and a habitue of the Edessene court. It was no doubt 
partly under his inlluence— also possibly in part through im- 
pressions received by Abgar during his visit to Rome about 
A.D. 202 — that the king’s conversion took place. But 
Christianity must have reached E<l(*ssa some thirty to fifty 
years earlier. Our oldest nativ<* historical document in Syriac 
— th(‘ account of a severe flood which visited Edessa in Nov. 
A.D. 201 “ — mentions “ the temple of the church of the Christians” 
as overllirown by the flood. The form of this notice shoNvs, 
as von Gutschmid and others have remarked, that Christianity 
Wixs not yet the religion of the state; but it must for some time 
have had a hoaie in Edessa. The same thing is seen from the 
fact that the heresy of the Man ionites was already showing 
itself in this district, for (in Tixeront's words) “ heresies, in the 
first centuries at least, only spread in idroadv constituted 
('hristian cominunitirs.” And by a skilful piecing together of 
the data furnished by the oldt'st Syriac versions of the Bible — 
such as the derivation of the Old Testament version from the 
Jew's, and the almost exclusive use of Tatian’s Diatessaron as the 
gospel of the Syriac Cluirch down to the beginning of the 5th 
century— F. C. Burkitt has show'u it to be jirobablc that the 
preaching of Christianity at Edessa reaches ba('k to the middle 
of tlu* 2nd eentuTy' or even to about the year 135.*'^ 

The Syriac versions of the lEble are tree. ted elsewhere (see 
Bibi.e) and may here be dismissed vvith a brief summary' of 
fads and opinions. The re<'cived Syriac Bible or Vulgate 
(called the Peshitta or ” simple ” version from the 9th century 
onwards •) contains all the ranoni<’al books of the Old Tcsla- 
inent.'* In th.e New Te.danieiit, 2 Peter, 2 and 3 John, Jnde 
and the Apocah’psc w'ere originaliy left out, but Syriac ver; ions 
were made at a later time. The Peshitta vor.sion of the Old 
Testament must have been originally made mainly by Jews, 
of whom w'c know theri^ were ('oloni(!S in Mesopotamia in the 
2nd century, 'I'he translation was executed entirely from the 
Hel)rew, but underwent later revision wliich brought it mon* 
into conformity with the LXX — this to a greater degree in 
some books than in others, d’he Peshitta New Testament — 
aeeordiniC to tiie convincing theory’ which at present holds the 
field not the oldest form of the Syriac version, at least as 
regards the Go-p.-is. From the b<*girining of the 3rd to the 
beginning of the 5th < eutury Tatiari's Hannon)' or Diatessaron 
— whether originally compiled in Syriac, or compiled in Greek 
and translated into Syr ac w'us the current form of gospel 
in the Syriac Church. The text of the Gospels underlying it 
“ represents the Greek text as read in Rome about a.d. 170.” 
Slightly later was made the Old S)Tiiic version of the separate 
Go.spels, w'hich survives in two MSS. — the (.'uretonian and the 
Sinaitic — in two differing forms; but this never obtained much 
currency. Its text ” represents, wluTe it differs from the 
Diatessaron, the Greek text as read in Antioch about a.d. 200.’’ 
Then at the beginning of the sth cent wry, by the efforts of the 
^ Sff! esp<*cially Lipsius, Die ede.'^scnische Ahiiar-Saqe (1880), 
;ifiU the brilhant arial> .-.i.'s ol tlic by A. n'oii ( julsclimid in 

Mntt. (If V at ad. impir. Jes :au‘nfr‘i dt' St Pctcrrhouri!, tome xxxv. 
No. I. Tiie alx)vc dates for the kings' reigns are taken from von 
Gutschniid. 

2 Incorporated in tlic Chronicle of Edessa (Hallicr's edition, 
p. 145 s<pj.). 

Early I:.a<iteyn Chrislianity, Lecture II. 

* See th(r f-xydanation in Burkitt, op, cit. ]>. 41 scaj. 

® The MSS. which contain the Syriac Massorah or tradition of 
the reading of thi^ t-xt ])a.ss over Chronicles, Ezra and X<;hemiah, 
and in tiie case (A tli/* Nostorians also E.sthcr. But all these books 
are quoted by Aphraat».!S. 

That of F. C. Burkitt. See especially his S. Ephraim's Quotations 
from the Gospel (Cambri<lge, 1901); Evangelion da-mepharreshe 
(Cambri<Igc, 1904), and the alx)ve cited Lecture. 


masterful Rabbula, who was bishop of Edessa from 41 1-4 12 to 
435, a new version or recension ot the Gospels was made and 
incorporated in the Peshitta or Vulgate, the use of the Diates- 
saron b(‘ing henceforth proscribed. Rabbula’s text of the 
Gospels ” represents the Greek text as read in Antioch about 
A.D. 400.” The history of the Peshitta rendering of the Arts and 
Epistles is less clear; apparently the earliest SyriiK' writers 
used a text somewhat different from that which afterw'ards 
!Kicam(‘ the standard." 

Of the large number of Apoeryplial books existing in Syriac‘S 
the majority have been translated from Greek, one or two 
(sueli ;is Bar Slrd or Ecdcsiaslicus) from Hebrew', while some 
(like the Doctrine oj Addai above referred to) are original Syriiie 
documents. Special mer.tion may be made liere of the tale of 
AhTkr»r — -the w'iseand virtuous secretary of Sennacherib, king of 
Assyria — and of his w'ieked nephenv Nadhan. 'rh\‘; is ti\e S)Tiac 
version of a narrative which has had an extracni inary vogue 
in the w'orld’s literature. It is now’ known to have existed in 
Aramaic as far biu'k as the 5th ecntiiry n.c., apjxiaring on Jewish 
papyri which were lately discov'cred by tlu^ German mission to 
Elephantine.'* It appears to be traceable in its Greek dress in 
I writings of the philosopher Democritus and the dramatist 
Menamler; it was certainly knowm to the author of 'i'obit 
and perhaps to the author of Daniel; some would trace its 
influence in the New’ Testament, in the paral)lc of the 
W’ieked servant and eksewhere; it w’us krnnvn to J\Iahomet 
and is referred to in the Koran; it has been included among 
the tales in the Arabian Nights; and it survivc's in a good 
many versions ancient and modern. The old Syriac version, 
which is to be found in a number of MSS., was probably made 
from an early Aramaic version, if not from the original itself 
(which must surely have bi‘en Semitic). The Syriac lias in turn 
become the jiarent of the Araliic, Armenian and Ethiopic — 
possibly also of the (jrc(‘k and Slavonic versions. 

Another deeply interesting Syriac Apocryphon is the Acts of 
Judas Thomas {i.e. Judas the Twin), which is included in the 
eoll(‘(’tioii of Apocryphal Ai ts of the Apostles. The Acts of Thomas 
is now generally recognized to be an original Syriae work (or 
“novel,” as Burkitt <’alls it), although a Grc(‘k version also 
exists. It seems to have arisen in Gnostic, circles, and its ttui- 
dency is wholly in favour of asceticism and celibacy. Among 
its peculiarities is the fact that Judas 'rhomas is regarded as 
the twin Iwother of Christ. 'I'he author has ii.('orporate(l in 
it the finest poem to be found in all Syriac literature, the 
famous Hymn of the Soul. This depicts the journey of 
thg soul from heaven to earth, its life in the body, 
and its final return to the heavenly lioine, under the figure 
of a Parthi.an prince who is sent from the court of his parcuits 
to the land of Kg\’pt to fetch the serpent-guard^'d pearl; 
after a time of sloth and forgettuln(‘ss he fulfils his (juest, 
and returns triumphant and again puts on the heavenly robe. 
According to Burkitt, the hymn must have been composed 
before tlie fall of the Arsacids and the ( ommeru’ement of 
the. Sasanian Empire in 224. It is plainly Gnostic and 
may perhaps have been composed by Bardaisan or his .son 
Harmonius.*^ 

Among recent editions of Apo('rypha in Syriac may be men- 
tioned those of the Apocalypse of Baruch, the Epistle of Baruch, 

’ For later Monophysite versions, none of which attained 
much ])0])ularity, see Wriglit's Syr. JAt. ])p. 13-^7, and for the single 
Nostonaii utOnupt at revision, ibid. p. 19. 

" See the lists in WViglil, op. cit. pj). 5 seep 25-27, and Duval, 
Liu. Syr A ch. viii. 

^ See ¥. Nau, Histoire et saqessc d’Ahikar I'Assyrien (I’aris, 
p- 288 stpj.). 

See especially The .Story of Akikar from the Syriac, Arabic, 
Armenian, Ethiopic, ('/reek and Slavonic Versions, by F. Cojiy- 
bearc, J. K. Harris and A. S. Lewis (Cambridge, 1898); and Na\i, 
op. cit. Tl\c latter has a very full bibliography. 

n Of the Apocryphal Acts of the Apostles there is the well known 
edition and translation by Wright (London, 1871) : the Acts of Judas 
wfTe rc-edited by Bedjan in the 3rd volume of Acta martyrum et 
sanctorum (Paris, 1892); of the Hymn of the Soul there is a fresh 
edition arul tiaiislalion by A. A. Bevtin (Cambridge, 1897). See 
also Lecture VI. in Burkitt 's Early Eastern Christianity, 
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and the Testament of Adam by M. Kmosko (Graffin's Patrologia 
Syriaca, vol. ii.)* , 

Lives of saints and martyrs form a large group among Syriac 
books. Among such documents connected with, the early history 
of Edessa we have, besides the Doctrine of Addaiy certain martyr- 
doms, those of Sharbel and BarsamyS assigned to the reign of 
Trajan, and those of Giirya and Shamona and of the Deacon 
JTabblbh under Diocletian and Licinius. All these documents, 
like Addai, belong probably to the 2nd half of the 4th century, 
and are quite unreliable in detail for the historian,^ though they 
may throw some light on the conditions of life at Edessa under 
Roman government. There are also accounts of martyrdoms 
at Samosata (Assemani, Acta Mart, ii. 123-147), including 
that of St Azazail recently published by Macler (Paris, 1902). 
But the great bulk of the Syriac martyrdoms have their scene 
farther east, within the Persian dominions. 

The life and writings of Bardaisan, “ the last of the gnostics,” 
and in some sense the father of Syriac literature and especially 
of Syriac poetry, have been treated in a separate article. The 
Book of the Laws of the Countries^ which embodies his teaching, 
was re-edited in 1907 by F. Nau (this also in the 2nd volume of 
(]raffin*s Patrologia), 

An early Syriac document, probably of the 2nd or 3rd century, 
is the Letter of Mdrd son of Serapion, which was edited by Cureton 
in his Spicileginm Syriacum, It is almost the only exception to 
the rule that all surviving Syriac literature is Christian. The 
author is in sympathy with Christianity, but is himself an ad- 
herent of the stoic philosophy. His home appears to have been 
at Samosata.*^ 

By the beginning of the 4th century much progress had been 
made with the organization of the Christian church not only 
within the Roman district of Mesopotamia, but also to the east 
and south-east within the Sasanian Empire, round such centres as 
Seleucia-Ctesiphon on the Tigris (near Baghdad), Karka de-Beth 
S6l6kh (modern Kerkuk) and Beth Lapat or Gundeshribhor (in 
the modern province of Luristan).'** The adoption of ('hristianity 
by Constantine as the official religion of the Roman Empire had 
an unfortunate effect on the position of the ('hristians in Persia. 
They were naturally suspected of sympathizing with the Roman 
enemies rather tlum with their own Persian rulers. Accordingly 
when Sapor II. (310-379) declared war on Rome about 337, there 
ensued almost immediately a somewhat violent persecution of 
the Persian Christians, which continued in varying degrees for 
about 40 years. One result of this and later persecutions of the 
same kind has been to enrich Syriac literature with a long series 
of Acts of Persian Martyrs, which, although in their existing form 
intermixed with much legendary matter, nevertheless throw 
valuable light on the history and geography of western Persia 
under Sasanian rule."^ One of the earlier martyrs was Simeon bar 
Sabba’e, bishop (? catholicus) of Seleucia from about 326 to 341 
in succession to Papa, who in the face of opposition from other 
bishops had organized the church of Persia under the primacy of 
Seleucia. The Martyrdom of Simeon exists in two recensions 
which have been separately edited by M. Kmosko.® Another 
early martyr was Milles, bishop of Susa, who had distinguished 
himself in the opposition to Papa.® 

^ Burkitt {op, cit. p. 21 scq.) endeavours to claim a higher value 
for the narratives about GuryS,, ShrimonS, and llabbibh, on the 
ground that these have left more trace in the later literature; Init 
it is to be feared that all five martyrdoms are turned out in the 
same legendary mould. 

“ Cf. Duval, Liu, p. 241 seq. 

» On the origin and early history of Persian Christianity see 
especially J. Labourt, Le Christianisme dans V empire Perse (Paris, 
1904), chaps, i. and ii. 

* See many of the texts in Bed Jan's Acta marly rum et sanctorum 
(Paris, 1890-1896). The valuable geographical results are ex- 
hibited in G. Hofimann’s Ausnuge aus syrischen Akten persischer 
Martyrer (Leipzig, 1880). 

» Graffin's Patrologia, ii. 661-1045. Of the epistles, hymns, &c,, 
attributed to Simeon nothing appears to survive but one or two 
hymns (ibid. 1048-1055). The Martyrdom had been previously 
edited by Assemani and by Bed] an. 

® His history is in Assemani, Acta mart, i. 66 sqq., and Bedjan, 
ii. 260 sqq. 


The two most important 4th-century writers — ^Aphraates and 
Ephraim — are dealt with in separate articles. The importance 
of the former lies in the simple cast of his religious thought, his 
independence of theological formulas, his constant adherence 
to the letter of Scripture, his quaint exegesis, and the light he 
throws on the circumstances of his time, especially (i) the feeling 
betw'een Jews and Christians, and (2) the position and sympathies 
of the Christian subjects of Sapor II. The position anil character 
of Ephraim are very different. lie is the typical exponent in 
Syriac of unbending Catholic orthodoxy. He impressed his 
countrymen more than any other single writer, partly no doubt 
by his enormous fecundity in writing, but more by the stern piety 
and uncompromising dogmatism which pervade his works. 

In the 2nd half of the 4th century lived the monk Gregory, 
who wrote a treatise on the monastic life. He spent part of his 
life in Cyprus, and was a friend of Epiphanius, bishop of Salamis. 
To the information given by Assemani i. 170 seq.) we can 
now add the statements of Isho'-denah ^ that he was a Persian by 
birth, and after being a merchant was led by a series of visions to 
take monastic vows. After a training at Edessa, he lived for a 
long time at Mt Izla in Mesopotamia, whence he proceeded to 
Cypnis, but returned to Mt Izla shortly before his death. His 
book on the monastic life mentioned by ‘Ablidlshd’ is not known 
to survive; but some discourses and a letter of his are still 
extant. 

Before leaving the 4th century we may mention two other 
writers who i)robably both lived on into the 5th — Balai and ("yril- 
lona. The former was the author of a good many poems; the 
longest — which is however by some attributed to Ephraim ® — is 
the work in 12 books on the history of Joseph, of which a complete 
edition was published by Bedjan in 1901. Other poems of his 
were edited by (Jverbcck in S. Ephraemi Syri, &c., opera selecia, 
pp. 251-336; and these have since been supplemented by 
Zettcrst6eri^s edition of a large number of his religious poems or 
metrical prayers (Beitruge zur Kenntniss der religiosen Dichtung 
BalaiSy Leipzig, 1902). His favourite metre was the pcntasylla- 
bic. CyrillOua composed a poem on the invasion of the Huns in 
395,^ and is by some regarded as identical with Ephraim^s 
nephew Abhsamya, who in 403-404 “ composed hymns and dis- 
courses on the iiiv'asion of the Roman empire by the ITuns.” 

The 5th century was a time of storm and conflict in the churches 
of Mesopotamia and Persia, as in other parts of the Christian 
world. The teaching of Apollinarius that in Christ the Divine 
Word took the place of the human rational soul, thus seeming to 
do away with his possession of a true humanity, had led to 
a reaction by Paul of Samosata, Diodore of Tarsus, Theodore of 
Mopsuestia, and Nestorius of Constantinople. Though with some 
points of difference, they agreed in emphasizing the perman- 
ence of the two separate natures in Christ, united but not mingled 
or confused, and laid stress on the realit)^ of our Lord\s human 
experience. One question on which great contention arose was 
as to the propriety of. applying to the Divine nature attributes 
which belonged to the human nature — e.g. birth from a human 
mother — and vice versa. Hence the great dispute about the 
application to the Virgin Mary of the epithet ^€otoko 9. It 
seems to have been the objection of Nestorius to the use of this 
expression which mainly led to his condemnation and deposition 
at the Council of Ephesus (431) under the influence of Cyril, 
when as patriarch of Constantinople (428-431) he had dis- 
tinguished himself by his zeal for Nicene orthodoxy.^^ 

At Edessa the result of the conflict between the Nostorians and 
their opponents was long doubtful. When Rabbula, the fierce 
anti-Nestorian and friend of Cyril, died in 435, he was succeeded 
in the bishopric by Ibas, who as head of the famous “ Persian 

7 Book of Chastity, par. 12. 

* It is in Ej)hraim's favourite metre, the hcptasyllabic, and 
all the MSS. but one attribute it to him. 

® Chron, Edess, par. 40. 

Ibid. par. 47. 

New fight on the theological position of Nestorius is to be ob- 
tained from the long-lost Book of Heraclides, a work of his own 
which has turned up in a Syriac version and has just been published 
by Bedjan. 
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school ” in the city had done much to inculcate on his pupils the 
doctrines of Theodore of Mopsuestia. But the feeling against the 
Nestorian party grew in strength^ till on the death of Ibas in 457 
the leading Nestorian teachers were driven out of Edossa. The 
Persian school continued to exist for another 32 years, but was 
finally closed and destroyed by order of the emperor Zeno in 489. 
The Nestorian teachers then started a great school at Nisibis 
(which had been under Persian rule since Jovian’s humiliating 
treaty of 363), By the energetic efforts of Barsauma, bishop of | 
that city, practically the whole church of Persia ^^as won over j 
to the Nestorian creed. Western Syria, on the contrary, had j 
partaken with Alexandria in the reaction from Nestorianism 
which finally crystallized in the Monophysite doctrine, that spread 
so widely through Eg>'pt and Western Asia towards the end of the 
5th centur\^ 

At the beginning of this century one of the most able and 
influential men in the Syriac-speaking church was Marutha, 
bishop of Maiperkat or Martyropolis. Without entering on the 
details of his ecclesiastical activitv’,* we may note that he was twice 
associated with embassies from the Roman emperor to Yazde- 
gerd 1 . (399-420); that along with Isaiic, patriarch of Scicucia 
(390-410), he obtained from the Persian monarch a concordat 
whicli secured a period of religious toleration; and that he 
arranged for and presided at the Council of Seleucia in 410, which 
adopted the full Nieene creed and orgiinized the hierarchy of the 
Persian Church. As a writer he is chiefly known as the reputed 
author of a collection of murtyrologies which cover the reigns of 
Sapor II., Yazdegerd I. and Bahram V.- By his histor}^ of the 
Council of Nicaca lie made a great contribution to the education 
of the Persian Church in the development of Christian doctrine. 

Rabbula, the powerful and energetic bishop of Pklessa who 
withstood the beginnings of Nestorianism, and who gave currency 
to the Peshitta text of the four Gospels, abolishing the use of the 
Diatessaron, is dealt with in a .separate article. 

The next bishop of Edessa, Ibas, who succeeded in 435 at the 
death of Rabbula, proved him.self a follower of the Nestorian 
doctrine (see above). As a teacher in the Persian school of Edessa 
he had translated, probably with the help of his pupils, certain 
works of “ the Interpreter,’^ Theodore of Mopsuestia. Among 
these may have been the commcntaiy^ on St John of which the 
complete Syriac version was published by Chabot in 1897. He 
may possibly have translated a work of Aristotle.^ To the Nes- 
torian movement in Persia he rendered useful service by his 
letti?r to Marl of Beth Hardasher, in which he maintained the 
tenets of Diodore and Theodore, while allowing that Nestorius 
had erred.'* On the ground of his writings he was condemned 
and deposed by the “ robber synod of Ephesus (449), but was 
restored by the Council of Chalcedon (451), after he had anathe- 
matized Nestorius. His death in 457 was followed by a strong 
anti-Nestorian reaction at Edessa, which led to the expulsion 
of many of the leading teachers. 

On Isaac of Antioch, “ one of the stars of Syria literature,” see 
the special article. In spite of his over-diffuseness, he is one of 
the most readable of Syriac authors. 

A Nestorian contemporary of Isaac, DadhTsho*, who was 
catholicus of Seleucia from 42 1 to 456, compo.sed commentaries 
on Daniel, Kings and Pxclesiasticus. His chief importance in the 
histpry of the Persian Church lies in his having induced a synod 
of bishops to declare that church independent of the see of 
Antioch and of the ** Western Fathers ” (Labourt, p. 122 sqq.). 

The most powerful mi.ssionary of Nestorianism during the 
2nd half of the 5th century was BarsaumS of Nisibis, whom his 
opponents called the swimmer among the reeds,” i.e, the wild 
boar. Born probably between 415 and 420 he imbil^ed Nestorian 
doctrine from Iba.s at the Persian school of Edessa, but was driven 
out in 457 on the death of his master, and went to be bishop of 
Nisibis, In a succession of missionary journeys he succeeded, 
partly by persuasion and partly (if his enemies are to be believed) 

' See Labourt, op, cit.^ especially pp. 87-90, 92 -99, 

® Some of these refer to events so late that they cannot be from 
his pen. 

^ See Duval, Lift, syr.^, p. 247. 

♦ Labourt, op, cit. p. 254 sqq. 


by violence, in attaching to Nestorianism nearly all the C hristian 
communities of Persia, with the exception of Taghritli, which 
was always strongly Monophysite. He had many quarrels with 
bis ecclesiastical superior the catholicus of Seleucia, but finally 
made peace with Acacius soon after the accession of the latter 
in 484. Among other severities towards the Monophysites, he 
persuaded the Persian king Peroz (457-484) to banish many of 
them into the Roman dominions. One of his great aims was to 
secure for the Nestorian clerg>^ freedom to marry, and this was 
finally sanctioned by a council at Seleucia in 486(Labourl , op, cit., 
chap. vi.). Barsilurna must have been bishop of Ni ubis for 
nearly 40 years, but was dead by 496. His writings seem to 
have been chiefly litiirgkuil; he gave the first set of stiitules to 
the school of Nisibis, which wa.s founded during his bishopric. 

His fellow-worker Narsai, whom the Jacobites called “ the 
leper,” but the Ncstorians “ the harp of the Holy Spirit,” 
apparently accompanied Barsuuma from Edessa to Nisibis, 
where according to Barhebraeus he lived for 50 years. Barsauma 
appointed him head of the new school, where he taught rigidly 
Nestorian doctrine. He was a copious writer, c.spec ially in 
verse. Many of his poems have now been published.^ His 
theological position is clearly defined in a homily on the three 
doctors — Diodore, Theodore and Nestorius — published by the 
Abbe Martin in the Journal asiatique for July 1900. 

On the less important companions of Barsauma and Narsai- 
Marl, Acacius and MIkhfi, see Wright {op. cit. pp. 59 scq., 63 
seq.). The M ana who accompanied them and became bishop of 
Rewardaslier in Persia was not, as Barhebraeus supposed, the 
catholicus of Seleucia who held office in 420, but a much 
younger man. Like Ibas he had been employed at Edessa in 
translating the commentaries of Theodore. 

Among the early Monophysites were two of the best of Syriac 
writers — Jacob of Sfirugh and Philoxenus of Mabbogh, who have 
been treated in special articles. I'he one wrote mainly in verse, 
the other in prose. See also Joshua the Stvlite. 

Another early Monophysite w'as Simeon of Beth Arshrim, who 
by a scries of jounieys and disputations within the Persian empire 
did all he could to prevent the triumph of Nestorianism among 
the Persian Christians. He had considerable success at the time, 
but the grf)imd he had won was soon reconquered by his opponents, 
except at 'laghrlth and the surrounding district. It was after a 
successful disputation in presence of the Nestorian catholicus 
Babhai (497-502/3) that Simeon was made bishop of Beth 
Arsham, a town near Seleucia. He made several journeys to 
Cxmstantinople, where he enjoyed the favour of the empress 
Theodora. It was there he died, probably about 532-533. His 
biography was written by John of Asia in the collection of lives 
of eastern saints which has been edited by Land {Anecd. syr. 
vol. ii.). His literary productions consist only of a liturgy and 
two exceedingly interesting letters. The one has for its subject 
Bar^urna and the other Nestorian leaders in Persia, and gives a 
highly malicious account of their proceedings. The other, which 
lias been often edited,*' is an account of a severe persecution which 
the Ilimyaritc Christians of Najranin south-west Arabia under- 
went in 523, at the hands of the king of Yemen. As Simeon 
had repeatedly visited al-Hirah and was in touch with the 
Arab kingdom which centred there, his letter is a document of 
first-rate historical importance. 

Mention should be mad(! of two other early Monophysite 
leaders who suffered persecution at the hands of the emperor 
Justin I. (518-527). The one is John of Telia, author of 538 
canons,^ answers to questions by the priest Sergius, a creed and 
an exposition of the Trisagion. Ilis life was written by his disciple 
Elias, and also by John of Asia. The other, John bar Aphtonyfi, 
was the founder of the famous monastery of i^enneshre, opposite 

® See Feldmann, Syrische Wechsellieder von Narses (Leipzig, 
Mingana, Narsai, homiliae et carmina (2 vols., Mosul, 1905); 
and other etlitions of which a list is given by Duval, p. 344 seep 
I'our of the homilitrs which deal with liturgical matters have been 
given in an English translation, accompanied with valuable notes, 
by R. H. Connf)lly (Cambridge, 1909). 

® The best e<lition is Guicli's La Lettera (ft Simeone Vcscovo di 
UWi-Aridm sopra i martiri omeriti (Home, 1881). 

’ Edited by Kuberezyk (Leipzig, 1901), 
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Jerabis on the Euphrates, and wrote a commentary on the Song 
of Songs, a number of hymns and a biography of Severus, the 
Monophysitc patriarch of Antioch (512-519). 

The life of the great missionary bishop Jacob BurdS'^na^ 
or Baradaeus, from whom the Monophysitc Church took its name 
of Jacobite, belongs rather to ecclesiastical than to literary his- 
tory. A native of Telia in Mesopotamia, he obtained the favour 
of the empress Theodora while on a mission to Constantinople, 
and resided in that city for fifteen years (528-543). At the request 
of the Arab king of Ghassan he was sent on a mission to the East 
after being consecrated bishop of Edessa; and the rest of his 
life was spent in organizing the Monophysitc Church of eastern 
Syria. We possess two lives of him— one by John of Asia in his 
collection of biographies, and another which may have been 
written by a priest of Jacob's original monastery of P6sllta. 
Both arc to be found in the 2nd volume of Land's Anecdoia 
syriaca. An excellent modern biography and estimate of Jacob 
has been written by Kleyn.^ A Syriac account of the removal of 
his remains from Alexandria, where he died in 578, to his old 
monastery of Pcsllta has been edited by Kugener in the Biblio- 
theque kaf^ioi^raphique orientale, pp. 1-26 (Paris, 1902). The 
activity of his life left him little time for writing, but he was 
the autlior of an anaphora, sundry letters, a creed or confession 
of faith, pre served in Arabic and a secondary Ethiopic trans- 
lation, and a homily for the Feast of the Annunciation, also 
extant only in an Arabic translation " (Wright). 

A very dilTcrcnt character from Jacob’s was that of Sergius of 
Ras'ain, one; of the best Greek scholars and ablest translators 
whom Syria has produced. Of his life little is known, and that 
little not wholly creditable. He wavered curiously in his 
ecclesiastical views, and ended by helping the persecutors of the 
Monophysitc Church, to which he himself had belonged. He 
seems to have lived as a priest and physician at Ras’ain in Meso- 
potariiia most of his life; About 535 he travelled on various 
cccdesiastical missions, and finally made a journey to Rome and 
thence to Constantinople (in this latter accompanied by the 
pope Agapetus). The result was to bring about the deposition 
and banishment of the Monophysites from the latter city. 
Sergius died almost immediately afterwards, in 536. Among the 
works which he translated into Syriac and of which his versions 
survive are treatises of Aristotle, Porphyry and Galen,® the 
Ars grammatica of Dionysius Thrax, the works of Dionysius the 
Areopagite, and possibly two or three treatises of Plutarch.** 
His own original works are less important, but include a “ treatise 
on logic, addressed to Theodore (of Merv), which is unfortunately 
imperfect, a tract on negation and affirmation ; a treatise, likewise 
addressed to Theodore, On the Causes of the Universe ^ acearding 
to the Views of Aristotle ^ showing how it is a Circle; a tract On 
Genus y Species and Individuality ; and a third tract addressed 
to Theodore, On the Action and Influence of the Moon, explanatory 
and illustrative of Galen's Ilcpt Kpicri/xoiv y]fi€pC)v, bk. iii., with a 
short appendix ‘ On the Motion of the Sun ’ ” (Wright). Accord- 
ing to the historical compilation which passes under the name 
of Zlacharias Rhetor, he also wrote a treatise on the faith.® Some 
of his translations were revised at a later time by Honain ibn 
Ishak(t 873 ). 

Another translator from Greek was Paul, Monophysitc 
bishop of Callimcus or ar-Rakkah, who, being expelled from 
his diocese in 519, retired to fklessa and there occupied himself 
in translating into Syriac the works of Severus, the Monophysitc 

^ So called ” because his dress consisted of a barda'tha, or coarse 
horsci-cloth, which ho never changed till it btjcame (luHc ragged 
(Wright). 

® Jacobus Baradaeus, de Stickier der sy rise he monophysictische 
Kerk^ (Leiden, 1882). 

^ Sec the (Ictails in Wright, pp. go sqq. ; and cf. especially A. 
Baumstark, Aristoteles bei den Syrern vom V,-VIIL Jahrhundert 
(Leipzig, 1 900); and V. Rysscl, tyber den textkritischen Werth der 
syrischen Uebersetzungen gricchischev Klassiker (Leipzig, 1880-1881). 
The latter singles out the version of the pseudo-Aristotelian Tlfpl 
KSffpov as a model of excellence in translation. 

* On these laSt see Baumstark, Lucubrationes syro-graecae, pp. 405 
sqq. (Leipzig, 1894); and Duval, LitU syr.^, i>p. 266 scq. 

® Land, Anecd. syr. iii. 289. 


champion who was patriarch of Antioch from 512 to 519. This 
version appears to quite distinct from that used by the 
compiler of the chronicle of 2^charias,® and also from the version 
of “ the 6th book of the select letters of Severus ” which was made 
by Athanasius “ presbyter of Nisibis " in 669 and has been edited 
by E. W. Brooks (London, 1902-1904). 

That important legal work. The Laws of the Emperors Con- 
siantine^ Theodosius and Leo, which was composed in Greek about 
475, and “which lies at the root of all subsequent Christian 
Oriental legislation in ecclesiastical, judicial and private 
matters ” (Wright), must have been repeatedly translated into 
Syriac. The oldest form is contained in a British Museum MS. 
which dates from the earlier part of the 6th century, and this 
was edited by I^nd {Anecd. syr. i. 30-64). A latter (probably 
Nestoriiui) recension is contained in a Paris MS., which was used 
along with the other by Bruns and Sachau in their exhaustive 
edition {Syrisch-rdmisches Rechtshuch, Leipzig, 1880). In 
Noiulae syriacae (privately printed 1887) Wright edited the 
surviving fragment of a 3rd recension which is preserved in a 
13th-century MS. at Cambridge. Finally Sachau has published 
three new redactions of the treatise from a MS. found at Romo 
in 1894 {Syrische Rechtsbucher, vol. i., Leipzig, 1907). 

The last 5th-centur>’’ author to be mentioned here is Abudhem- 
meh, who was Jacobite metropolitan of Taghrith from 559 till 
he was martyred by Khosrau AnOsbarwan in 575. He wrote 
various philosophical works, also a treatise on grammar which 
is quoted by the later grammarian, Jolm bar Mbi. A Syriac 
life of him has been published by F. Nau, who appends to it the 
surviving fragment of his treatise on the composition of man as 
consisting of soul and body.^ 

We may here take note of three important anonymous works, 
of which the first probably and the other two certainly belong to 
the 6th century. 

The Mtarrath gazze or Cave of Treasures, translated and edited 
by C. Bezold (Leipzig, 1883-1888), is akin (as Duval remarks) to 
the Book of Jubilees, It is an imaginary history of the patri- 
archs and their descendants. The work derives its name from 
the picturesque story of the cave where Adam deposited the 
treasure of gold, myrrh and incense which he had brought away 
from paradise : the cave was used as a biirying-place by him and 
his descendants until the deluge. After the precious relics 
together with the bones of Adam had been saved in the ark, they 
were transported by Shem and Melchizcdek to Golgotha under 
the guidance of an angel.® 

The tripartite narrative which is known as the Romance of 
/w/m» (the Apostate) has no claim to be regarded as an historical 
document. Its hero is Jovian, one of the feeblest of Roman 
emperors, and Julian is everywhere exhibited in flaming colours 
as the villain of the story. But as an example of Syriac prose 
style it is of the best, and the author at times shows considerable 
dramatic power. 

A valuable historical source, though of small dimensions, is the 
Chronicle of Edessa, which gives a record of events from 
132-131 B.c. to A.D. 540 — at first exceedingly brief, but becoming 
somewhat fuller for the later years. It appears to be thoroughly 
reliable wherever it can be tested. It has been three times 
edited — ^first by Assemani in the Bibliotheca orientalis (i. 388- 
417), secondly by L. Hallier (Leipzig, 1892) with a translation, 
introduction and abundant notes, and thirdly by Guidi with a 
Latin version (in Chronica minora, Paris, 1903). 

On John of Asia or Ephesus, the eminent Monophysite bishop 
and earliest Syriac church historian, see the separate article. 

An historical work of somewhat similar character to John’s is 
the compilation in 12 books which is generally known by the 
name of Zacharias Rhetor,® because the anonymous Syriac 
compiler has incorporated the Syriac version or epitome of a lost 

® See Brooks and Hamilton’s translation of the latter, p. 234. 

^ Patrologia orientalis, iii. i (Paris, 1906). 

® Bczold^s edition contains also an Araoic version. 

^ This author has hitherto been identified with Zacharias Scholas,- 
iicus, who afterwards became bishop of Mitylene, but according to 
M. A. Kugener, La Compilation historique de pseudo Zacharie U 
Rhiteur (Paris, 1900), this identification is a mistake. 
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Greek history written by that author. The Syriac w*ork exists 
(not quite complete) in a British Museum MS. of about the i>egin- 
ning of the 7th centurv' : this can l)e in part supplemented by an 
8th-centur\’ MS. at the Vatican. From the latter Guidi published 
the interesting chapter (X. 16) w^hich contains the description 
of Rome. The entire text of the London MS. was published by 
I^id in the third volume of his Anecdota syriara; and there is now 
an English translation by Hamilton and Brooks (London, 1809), 
and a German one by Ahrens and Kruger (Leipzig, 1899). 

Of the other 6th-centLiry Jacobite writers we need mention 
only Moses of Aggel (//. c. 550“57o), who translated into Syriac 
some of the writings of Cyril, and Peter of (allinu us, Jacobite 
patriarch of Antioch 578-591, wlio wrote a huge controversial 
treatise in 4 books, each of 25 chi^pters, against Damian, patri- 
arch of Alexandria, as well as other less important works. 

The Xestorian writers of the 6th century w’ere numerous, 
but as yet we know' little of their works, beyond w'hat ‘Abhdi- 
sho tells us in his Catalogue. It will be sulTicient to mention 
one or two. Josc*)h Iluzaya {i.e. of al-Ahwaz or Khuzistan), 
who came third in succession to Narsai as head of the school of 
Xisihis, was the first Syriac grammarian and invented various 
signs of interpunction. Marutha, who was Xestorian catho- 
licus of Seleucia from about 540 to 552 ^ and a man of exceptional 
energ\', made the only known attempt, which was, ho'\ ever, 
unsuccessful, to provide the Xestorians with a iVible version of 
their ow'ii. He was the author of many commentaries, homilies, 
epistles, canons and hymns. Paul the Persian, a courtier of 
Khosrau Anoshanvan, dedicated to the king a treatise on 
logic which has been published from a London MS. by Land 
in the 4th volume of his Anecdota. Bodh the periodeutes is 
credited with a philosophical work w'hich has perished, but is 
best know'n as the author of the old Syriac version of the col- 
lection of Indian talcs called Kalilah and Dininah. He made 
it doubtless from a Pahlavi version. His translation, which 
was edited by Bickell with an introduction by Benfey, must 
be distinguished from the much later Ssriac translation made 
kom the secondary Arabic version and edited by WTight in 
1884.- yannana of I.Icdhaiyabh, who nearly produced a dis- 
ruption of the Xestorian Church by his attempt to bridge over the 
interval which separated the Xestorians from Catholic ortlio- 
doxy, was the author of many commentaries and other writ- 
ings, in some of which he attacked the teaching of Theodore of 
Mopsuestia. An account of his theological position, derived 
from the treatise of Babhai De unione, w'ill be found in Labourt, 
op. cit. pp. 279 sqq. One of his followers, Joseph Jlazzaya, was 
also a prolific writer. 

With the 7th century,” as Wright remarks, begins the 
slow decay of the native literature of the Syrians, to w^hich | 
the frightful sufferings of the people during the great war with j 
the Persians in its first quarter largely contributed.” The same 
prucess of decay was greatly promoted by the Arab (onquest 
of Persia, achieved through the victory of Kadish a in 636-637. 
The gradual replacement of .Syriac by Arabic as the vernacular 
language of Mesopotamia by degrees transformed the Syriac 
from a living to a dead language. Apart from a few leading 
writers — such as Jacob of Kdessa, the anonymous historian 
whose work has passed under the name of Dionysius of Tell- 
Mahre, Thomas of Marga, Dionysius Bar .Sallbl, and Barhe- 
braeus® — there arc not enough names of interest to make it 
W'orth while to continue our chronological catalogue. It will 
be sufficient to group the more important contributors to each 
of the chief branches of literature. 

I. Theology. — Here we nxay first mention George, Bishop of 
the Arabs (t724), who wrote commentaries on Scripture, and 
tracts and homiUes on church .sacraments, and finished the Ilcxae- 
meron of Jacob of Edess;i.^ Babhai the Elder, a leading Nestorian 

1 See a full account of his career in I-abourt, Le ChriManibme 
dans V empire pefse, pp. 163-191. 

* Of tiiis there is an English translation by Keith Falconer 
(Oxford, 1884). 

* These have all been dealt with in Separate articles. 

* George's part has been translated into German by V. Hyssel 
(Leipzig, 1891). 


in the bi'ginning of the 7th century and a prolific author, wrote 
many commentaries and the()lor;ical iliscouises. Lshuy. ldi 111., 
.Xestorian catholicus from (>47 to 057/S, wrote coni roversuii 
tracts, religious discourses and liturgical works. Elias of Merv', 
who beloni^s to the 2nd h.alf of the 7th century, compileil a Catena 
piitrum on the (iospels and wrote many commentaries. Timothy I., 
catholicus 771^ 1S23. wrote synodical e])istles and other works 
bearing on church law.-’ Aloses bar Kepha (1903), one of the most 
fertile of 9th-centnry autliors. wrote commentaries, tlicological 
treatises and many liturgical works. Other important contributors 
to this sphere of liloraturo were Isho bar Non (fSiy^S), John 
bar /obi (beginning of the 13th century), Jacob bar Sluiklco 
(ti2ji), ;ind the gn'at Xestorian scholar ’Abhdish6’ (f 13 iS). 

2. Ilishny. — Bi^sides the important writers treated in separate 
:t tides, we need mention only four. Elias bar Shiiiavri. wht) in 
1008 became Xestorian bishop of Nisibis, was theautfiorof a valuable 
Chnniule, to which are prefixed numerous chronologic., I tables, 
lists of p>pcs, patriarchs, t'ic.. and which covers by its iiari.Ltive the 
p»Tiod from a.d. 25 to 1018. Of this work, which exists in only 
one imperfect copy, the later portion was edited by Iku Ihgen in 
1884. and the earlier by l^imy in 1888. Another inqiortaiit Chronicle 
is that of Michael 1., who was Jacobite patriarch from ii(i() to 
1190. Its range extends from the Creation to the author's own day, 
and it was largely used by Barhebraeus in compiling his own 
Chronicle. Till recently it w.as known only in an abritlgecl Armenian 
version which was translati'd into French by V. Langloi^ (Venice, 
i8(»S) : but the Syriac ti'xt has now been found in a MS. belonging 
to the librar\' of the church at Edessa, and is in course ot publica- 
tion by J. Ik Chalx^t. A work rather legendary than historical 
is tlic Book of the Bee, by Solomon of al- Basrah, who lived early in 
the 13th century.® Lastly, acknowledgment must be made of 
the great value of the Catalogue of Xestorian writers, by 'Abhdisho' 
ot Xisibis, the latest important writer in Syriac. It wi.s edited by 
Assemani in the 3rd part of his Bibliotheca orientalis, and has been 
tra.nslated into English by Badger. 

3. Biography, Monastic History, Besides the important 

work by Thomas of MargS. {q.v.) the following descr\e spn ial 
mention. Sahdona, who was a monk in the Xc'storian luoiiasti'iy 
of Beth 'Abhc (th(‘ same to whicli Tliomas of Marga belonged two 
centuries later) and afterwards a bishop ciirly in the 7th century, 
wrote a biography of and a funeral sermon on his superior Miir Jacob 
who founded the monastery, and also a long treatise in two parts 
on the monastic life, of which all that survives has been edited 
liy P. Bedjan (I’aris, 1902). Whilst accompanying tlu; catholicus 
Jsho'yabh II. (028-644) on a mission to Heracliiis, Sahdona was 
convcrletl, apparently to Catholicism,^ anti thereby caused much 
scandal in the East. The chief events in his life arc narrated by 
J diodenah.** Another Xestorian who, a few years later, wrote 
cvclcsiaslical biographies and other theological works was Sabhrisho 
Kustam, who lived at Mount Izla and other monasteries. In the 
] egiiining of the 81h century David of Beth Kabban, also a Xestorian 
r.ioiik, wrote, besides a geographical work, “ a monastic liistory, 
called The Little Paradise, which is fretiueiitly cited by Thomas of 
Marga." A more important work is The Book of Chastity, by 
Lshodenah, who according to ’Abhdisho w'as bishop of K{«.sra — ■ 
but read B;isra — about the end of the 8th century. This work is 
a collcHition of lives of holy men who founded monasbTies in the 
East, and is a valuable historical source. The work itself, or an 
abiklgmcnt of it, was discovered and publi.shcd f(>r the first time 
by J. B. Chabot (Rome, 1896b'* As the last under this h(‘ad we 
may mention a latt^ anonymous biography, that of the catholicus 
Y'abhalaha HI. (1281-1317), which throws much liglit on the re- 
l.itioiis of the early ^longol kings with the heads of the church in 
th« ir dominions. Among other interesting features it contains 
information about the Xestorian Church of China in the 13th century 
- Vabhalriha was a native of Peking — an account of a journey 
through Central Asia, and a description of a visit to Europe ])y 
Rabban .Sailing, the friend of the catholicus.^® 

4. Philosophy and Science. — Special mention may be made of 
’Ananisho' of lledhaiyabh (middle of 7th century) well known as 
the autlu)r of a new nxeiision of the Paradise of Palladius, and also 
the author of a volume on philosophical divisions and definitions; 
Romanus the physician (fSQb), wlio wrote a medical compilation, 
a commentary on the ISook of Hii;rothcus, a collection ol Pytha- 
gorean maxims and other works ; Moses bar KCpha, the voluminous 
writer above referred to; the famous phy.sician Honain ibn Ll.ulk 

® Sec O. Braun's article in Oriens chrisliamts, i. 138 -152; and 
Labourt, De Timotheo 1 . N estorianorum patriarcha (Paris, 1904). 

® Text and translation, by E. A. W. Budge (Oxford. 1886). 

7 See H. Goussen, Martyr ius-Sahdonas Lcben und Werke (Leipzig, 

1897)- 

® Le Livre de la chasteU (cd. Chabot, pp. 67 sepp). 

® A fresh edition by Bedjan forms an appendix to his edition of 
Thomas of Marga (i*aris, 1901). 

The t<?xt has been twice edited by Bedjan (JViris, 1888 and 
*895), and there is a French translation, with copious notes, by 
('habot (I'aris, 1895); cf. also Journ.As. (1889), PP* 313 and 
Png. Hist. Rev. xiv. 299 sqq. 
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(fSy]}, who wrote chicHy in Arabic, but deserves rruintion here 
by his service' i to Syriac j^U'ammar and lexicography, and still 
more by his translations of Gieek jdiilosophical and scientific 
works into Syriac ^ and from Syriac into Arabic. bc*coming in a 
sense the touiidcr of a school of translators; and Jacob bar Shakko, 
wln)so work i .died the Dialogues treats of grammar, rhetoric, 
poetry, logic, philosophy and science. 

«5. Grammav and J.exicography . — Several of the authors in this 
department have already been mentioned. The more important, 
besides Jacob of Edessa anti Barhebraeus, arc 'Anfinisho of Iled- 
haiy.djh, Hoiiain ibn Ishak, his pupil Bar 'All, Bar Sardsfiwai 
(early lotli century). Bar Ikihlid (middle of loth century). Elias 
of 'lirhaii (t^<>| 9 )» l^bas bar Shinayri (above), John Bar Zo'bi 
(beginning of 13th century) and Jacob bar Shakko. 

xXiiart from the numerous editions of Syriac texts by M. Paul 
Bedjaii, most of which have been cited above, nearly all the texts 
recently edite 1 are included in one or other of three comprehensive 
series now running — viz. (1) Patrologia syviaca (Ikiris, 1804); 
(2) i'oypits sci iptonim christianorum orientalium — scriptores syriaci 
(Paris, 191)7); (3) Patrologia orientalis (Paris, 1907). (N. M.) 

SYRIANUS, a Greek Neoplatonist philosopher, and head of 
the school at Athens in succession to Plutarch. He is im- 
portant as the teacher of Proclus, and, like Plutarch and Proclus, 
as a commtMitator on Plato and Aristotle. His best-known 
extant work is a commentary on the Metaphysics of Aristotle. 
He is said to have written also on the De coelo and the De 
inter pretatione of Aristotle and on Plato’s Timaeus, A treatise 
on I he St(U(’is of Hermogenes was published under his name by 
Walz in 1833. His views were identical with those of Proclus, 
who regarded him with great affection and left orders that 
he should be buried in the same tomb. 

SYRINGE (Gr. truptyf, reed, pipe)> ^ hydraulic instrument, 
based on the principle of the pump, for the drawing up and 
eje(‘ting of liquids. The ordinary form is that of a glass or 
metal tube ending in a pointed nozzle and fitted with an air- 
tight piston-rod and handle, 'flie nozzle is inserted in the 
liipiid, which enters the cylinder by atmospheric pressure 
when the piston-rod is drawn up. On pushing back the piston 
the fluid is ejected in a jet through the nozzle. In sizes varying 
from the needle-pointed hypodermic syringe to the abdominal 
syringe, it is a common surgical implement used for the injection 
of fluids into the body or for the washing of wounds and cavities. 
The smaller syringes are made of glass, the larger of metal; 
the most common medical syringes consist of a length of india- 
rubber tubing, one end terminating in a nozzle of ivory or other 
easily cleaned material, in the centre is a bulb or ball which 
under pressure draws up the liquid through the free end of 
the tube which is placed in the vessel containing it. There 
are a very large number of different types of syringe used 
in surgical practice. A larger syringe of metal, with a flat 
perforated nozzle is used as a garden implement for watering 
plants. 

SYRINX {(rvpiy$), the Greek name for the pan-pipes. The 
principle on whii'h it works is that of the stopped pipe, but it is 
blown in the same manner as the ancient Egyptian nay or 
oblique flute. The pipes composing it were stopped at one 
end, so that the sound waves had to travel twice the length of 
the pipe, giving out a note nearly an octave lower than that 
prodiK'ed by an open pipe of equal length. The breath 
directed horizontally across the open end, impinged against 
the sharp inner edge of the pipes, creating the regular series 
of pulses which generate the sound waves within the tubes. 
The syrinx consisted of a varying number of reeds, having their 
open ends or embouchures in a horizontal line and their stopped 
ends, formed by the knots in the reed, gradually decreasing 
in length from left to right. Each pipe gave out one note, 
but by overblowing, i.e. increased pressure of breath and 
tension of lips, harmonies could be obtained. 

The syrinx or pan-pipes owes its double name to ancient 
Greek tradition, ascribing its invention to Pan in connection with 
a well-known legend of the Arcadian water-nymph “ Syrinx.” - 
The exact form of the instrument and the number of pipes 
(10) at the beginning of the third century b.c. is shown in one of 

1 The Syriac versions made by him and his successors have un- 
fortunately perished (sec Wright, p. 213). 

See Serv. ad Virgil, Ecloga, ii. 31; and Ovid, Metam, i. 691, &c. 


the Idyllia figurata/'^in which the legend is repeated. The pan- 
dean pipes continued in favour with the rustic populations of 
the West long after the organ evolved from it had eclipsed 
this humble prototype. The syrinx was in use during the middle 
ages, and was known in Erance as frestel or fretiau, in medieval 
I^tin as fistula panis, and in Germany as Pansflote or Hirten- 
p/eife (now Papagenoflote), At the beginning of the 19th century 
a revival 01 the popularity of this instrument took place, and 
quartets were played on four sets of pipes of different sizes and 
pitch. The modern mouth-organ is the representative of the 
syrinx, although blown by means of a free reed. 

SYRUP (O. Fr. ysserop, mod. sirop. Span. xarope,iov axarope, 
Arab, al, the, and sharah, drink; cf. “ Sherbet ” and “Shrub”), 
the name given to a thick, viscid liquid, containing much dis- 
solved (generally crystalline) matter, but showing little tendency 
to deposit crystals. The “ syrup ” employed for medicinal 
purposes consists of a concentrated or saturated solution of 
refined sugar in distilled water. The simple “ syrup ” of the 
British Pharmacopoeia is prepared by adding 1000 grams (or 
5 lb) of refined sugar to 500 cubic centimetres (or two pints) 
of boiling distilled water, heating until it is dissolved and sub- 
sequently adding boiling distilled water until the weight of the 
whole is 1500 grams (or 7.J lb). The specific gravity of the 
syrup should be 1*33. Flavuured syrups arc made by adding 
flavouring matter to a simple syrup. For instance, syrupus 
aromaficus is prepared by adding certain c^uantities of orange 
and cinnamon water to simple syrup. Similarly, medicated 
syrups are prepared by adding medicaments to, or dissolving 
them in, the simple syrup. Golden syrup is the uncrystallizable 
fluid drained off in the process of obtaining refined crystallized 
sugar. Treacle and molasses are syrups obtained in the earlier 
stages of refining* Technically and scientifically the term syrup 
is also employed to denote viscid, generally residual, liquids, 
containing substances other than sugar in solution. 

SYRYENIANS (also Sirianian, Syrjenian, Zyrenian, Zirianian, 
Zyrian and Zirian), a tribe belonging to the Permian division 
of the eastern Finns. They arc said to number about 85,000 
on the west side of the Urals in the governments of Perm, 
Vologda and Archangel, and there are also about 1000 on the 
Siberian side of the lower Ob. Their headquarters are at Ust- 
Ishma, at the junction of the Ishma and Pechora. Formerly 
they spread farlhiT to the west. They arc of moderate stature, 
blond, and grcy-c\ cd, and more energetic and inclined to trade 
than most of the allied tribes. They were converted to Christi- 
anity about 1350 and their language was reduced to writing. 
They call themselves Komi and are not sharply distinguished 
from the tribes known as Permian, the languages being mutually 
intelligible. The archaeological remains in the governments 
of Perm and Vatyka called Chudish by Russians arc probably 
Syrycnian. A grammar of the language was published by 
Castren, and linguistic and other notices of the tribe are contained 
in the Journal de la societe finno-ougrienne, especially for 1903. 
(See Finno-Ugrian.) 

SYSTYLE (Gr. together with, and erreXo?, a column), 
in architecture, a term meaning having columns rather thickly 
set — an intcrcolumniation to which two diameters are assigned. 

SYZRA«[, a town of Russia, in the government of Simbirsk, 
156 m. E. of the town of Penza, and a short distance from the 
Volga. Pop. (1882), 24,500; (1900), 33,046. Syzran originated 
in a fort, erected in 1683, to protect the district from the Tatars 
and Circassians. Most of its inhabitants are engaged in garden- 
ing and tillage. In the large villages of the surrounding district 
various petty trades are carried on. The town has long been 
in repute for its tanneries and its manufactures of leather. 
Several flour-mills and other factories have recently sprung up. 
Much grain is exported; timber is brought from the upper 
Volga, and manufactured wares from Nizhniy Novgorod. 

SYZYGY (Gr. a yoking together, from arvv, together, 

and root fvy-, yoke), in astronomy, either of the points at which 
the moon is most nearly in a line with the sun. The moon passes 
her syzygios, or is in a syzygy, at new and full moon. 

* Theocritus, Brunck, Analecta veto, poet, grace, i. 304. 
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SZABADKA (Ger. Maria^Theresiopel), a town of Hungary, 
in the county of iidcs-Bodrog, 109 m. S.S.E. of Budapest by 
rail. Pop. (i^K>o), 81,464. It is situated in the great Hungarian 
plain between the Danube and the Theiss, and is the centre of 
an immense agricultural district. To the town belongs a large 
territory (369 sq. m.) of the adjoining Puszta Telecska, where 
large herds of cattle are reared. In this territory is situated 
Lake Palics, a favourite watering-place and summer resort. 

SZAB6 VON SZENTMIKLOS, JOZSEF (1822-1894), Hungarian 
geologist, was born at Kalocsa, on the 14th of March 1822. 
His first contribution to science was an essay on metallurgy, 
in which subject he had received special training. Afterwards 
he settled at Budapest and investigated the geolo^ of the district, 
the results of which were published in a geological map (1858). 
In 1859 he joined the staff of the Austrian Geological Survey, 
as a volunteer member, and paid attention to the economic 
as well as to the purely scientific aspects of the work. He also 
arranged for sur\^eys having special reference to agricultural 
geology to be undertaken by the Hungarian Geological Institute. 
Jn 1862 he bec ame professor of geology and mineralogv' in the 
university of Budapest. In later years he devoted himself 
largely to petrology, and published memoirs on the trachytes 
of Hungary and Transylvania; on a new method of determining 
the species of feldspars in rocks, depending on fusibility and flamc- 
coloration; on the geology and petrology of the district of 
Schemnitz; and on Santorin Island. He died at Budapest on 
the 12th of April 1894. 

He was aiitlior of Geologie mil besonderer Riicksicht auf die Petro- 
graphie, den Vulkanisimus u. die Hydrographic (1883). 

SZALAY, LADISLAS (1813-1864), Hungarian statesman and 
historian, was bom at Buda on the 18th of April 1813. After 
the completion of his studies, he became a member of the 
Hungarian parliament, and in 1848 he represented Hungary 
in the German national parliament at Frankfort. He took part 
in the revolution of 1848-49, and was obliged to seek refuge 
in Switzerland, where he WTOte his history of Hungary. This 
important work, published at Budapest (1856-1860), extends 
to 1707. Szalay also wrote remarkable studies on Pitt, Fox, 
Mirabeau and other statesmen, and contributed very con- 
siderably to the codification of Mag\ar law'. In later life he 
returned to Hungary, but he died at Salzburg on the 17th of 
July 1864. 

See Alexander Flcglcr, L. von Szalay (Leipzig, 1866), 

SZECHENYI, ISTVAN, Count (1791-1860), Hungarian 
statesman, the son of Ferenez Sz6chenyi and the countess 
Juliana Festctics, was born at Vienna on the 21st of September 
1791. Very carefully educated at home till his seventeenth 
year, when he entered the army, he fought with distinction at the 
battle of Raab (June 14, 1809), and on the 19th of July brought 
about the subsequent junction of the two Austrian armies by 
conveying a message across the Danube to General J. G. Chastelcr 
at the risk of his life. Equally memorable was his famous ride, 
through the enemy’s lines on the night of the i6th-i7th of October 
1813, to convey to Bliichcr and Bemadottc the wishes of the 
two emperors that they should participate in the battle of 
Leipzig on the following day, at a given time and place. In 
May 1815 he was transferred to Italy, and at the battle of 
Tolcntino scattered Murat’s bodyguard by a dashing cavalry 
charge; From September 1815 to 1821 he visited France, 
Engknd, Italy, Greece and the Levant, carefully studying the 
institutions of the countries through which he pa.ssed, and every- 
where winning admirers and friends. A second — scientific — 
tour with his Lriend, Baron Miklos Wcsscl6nyi, taught him much 
about trade and industry, which knowledge he subsequently 
applied to his country’s needs. In 1825, when he went to France 
in the suite of Prince Vk\ Esterhazy, to attend the coronation 
of Charles X., the canal du Midi especially attracted his attention 
and suggested to him the idea of regulating the rivers Danube 
and Theiss. At the Diet of 1825, when the motion for founding 
a Hungarian academy was made by PAl Nagy, who bitterly 
reproached the Magyar nobles for so long neglecting their 
mother-tongue, Sz^chenyi offered to contribute a whole year’s 


income (60,000 florins) towards it. Ilis example was followed 
by three other magnates, who contributed between them 58,000 
florins more. A commission wiis thereupon appointed to settle 
the details, and on the i8th of August the pnjcct received the 
royal assent. Another of his great projects w'as th( opening 
up of the Danube for trade from Budu to the Black Sea. He 
satisfied himself of the practicability of the scheme by a person- 
ally conducted naval expedition from Pest to Constantinople. 
The Palatine Joseph was then won over, and on the 20th of 
June 1833 a Danube Navigation Committee was formed which 
completed its work in ten years. Sz6chenyi was also the first 
to start steamboats on the Theiss, the Danube and the lake of 
Balaton. It was now, too, that he published his famous work 
Stadium f suggesting a whole series of useful and indeed indis- 
pensable reforms (1833), which was followed by Hunriia (1834), 
which advocated the e.xtension and beautifying of Budapest 
so as to make it the worthy capital of a future great po\ver. His 
A Fmt) Words on Horse-racing, a sport which he did so much to 
introduce and ennoble, appeared in 1839. 

All this time Szcchenyi had been following, with some anxiety, 
the political course of Kossuth. He sincerely believed that the 
exaggeration and exaltation of the popular editor of the Pesii 
Hirlap would cast the nation back into the old evil conditions 
from which it had only just been raised, mainly by S/echenyi’s 
own extraordiiiary efforts, and in Kdet nepe, which is also an 
autobiography, he prophetically hinted at an approaching 
revolution. “ Trample on me without ceremony,” he wrote 
to Kossuth on this occasion, “ but for God’s sake don't use the 
nimbus of your popularity to plunge Hungary into chaos.” 
On this \ery point of reform the nation was already di^'ided into 
two parties, though only the minority held with Szcchenyi. But 
neither this fact nor the gradual loss of his popularity restrained 
I Szechenyi, both in the Diet and at county meetings, from 
fulminating conscientiously against the extreme demands of 
Kossuth. His views at this period arc expounded in the 
pamphlet Poliiikai programm toredekek (” Fragments of a 
Political Programme ”). He held the portfolio of ways and 
communications in the first responsible Magyar administration 
(March 23, 1848) under Batthyfiny, but his increasing a[)pre- 
hension of a revolution, with its inevitable corollaries of civil 
war and a rupture with the dynasty, finally affected his mind, 
and on the 5th of vScpttmber he was removed to an asylum. 
Here he remained for many years, but recovered sufficiently 
'o correspond with his friends and even to meditate writing 
fresh books. In 1859 he published the pamphlet Ein Blick, 
in which he implored his countrymen to accept the Bach system 
I as the best constitution attainable in the circumstances. 'J'he 
I sudden death of his old friend Baron Samuel Josika and the once 
‘ more darkening political horizon led him, in a moment of despair, 
to take his own life (April 8, i860). He richly deserved the 
epithet “ the greatest of the Magyars ” bestowed upon him by 
his political antagonist Kossuth. 

Most of his numerous works on jvjlitic.'il and economical subjects 
have been Iriinslatod into (Icrman. The best complete edition 
of his writings has boon published, in nine volumes, by the Hungarian 
Academy (Pest, 1884 1896). Sec Life of Szichenyi, by Zsigmond 
Kemeny (Hung.; Pest, 1H70); Aurel Kecskem^thy, The Last 
Years and Death of Count Szcchenyi (Hung.; l^est, i80b); Mcnyhcrt 
I/^nyai, Count Szdehenyi and his Posthumous Writings (Hung.; 
Budapest, 1875); Max Falk, “ Der Graf Stephen Szcchenyi und 
.seine Zeit '* (in the Oestcrreichische Revue, Vienna, 1807); Antkl 
Zichy. Count SzhJienyi as a Pedagogue (Hung. ; Budapest, 1876); 
PM Gyulai, Szdehenyi as a Writer (Hung. ; Budapest, 1892) ; AntM 
Zichy, Biographical Sketch of Count Stephen Szhhenyi (Hung.; 
2 vols., Budapest, 1896-1897). (R. N. B.) 

SZE-CH*UEN (Four Rivers), a western province of China, 
bounded N. by Kokonor, Kan-suh and Shen-si, E. by Ilu-peh 
and Hu-nan, S. by Kwei-chow and Yun-nan, and W. by Tibet. 
Estimatc.s of its population vary from 45,000,000 to 68,000,000; 
estimates of its area from 185,000 to 218,000 .sq. m. It is 
considerably larger than any other province of China, Yun-nan, 
which comes next in size, covering less than 150,000 sq. m. 
Sze-ch*uen contains twelve prefectual cities, inclusive of Ch’eng- 
I tu Fu, the provincial capital. The western portion forms part 
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of the mountain-lands of Central Asia and much of it is over 
10,000 ft. high, while heights of 16,000 Lo 19,000 ft. occur. The 
northi rn portion is also mountainous, but the east central part 
of Sze-eli lien consists of a red sandstone table-land (see China, 
Si). Towards the north-east end of this plateau, commonly 
known as “ the red basin,” is Clieng-tu Fu (pop. 450,000- 
500,000), the provincial capital. The plain in which the city 
stands is about 70 m. long and 30 wide, and is noted for the 
density of its population (about 5,000,000), its wealth, and its 
splendid irrigation works. 

The fauna includes bears, yaks, various kinds of antelope, 
monkeys and parrots. The flora includes magnificent yews, 
a great variety of bamboos, tallow, varnish, soap and wax 
trees, rhododendrons and giant azaleas. The ethnological and 
commercial luiundarics are sharply defined by the physical 
features. The mountain districts are poorly cultivated, and 
arc inhabited by Ijin or barbarians, who arc distinguished 
und(T the tribal names of Si-fan, Lo-lo and Man-tsze, and 
who maintain a semi-independence. Tibetans are also scattered 
over the western region and are numerous in the district of 
Pa-tang. The table-land is inhabited by Chinese, and is one 
of the most thriving and populous regions in the empire. 
These Chinese exhibit great diversity of type, due in part to 
immigration from other provinces in the 17th century- 
three fourths of the inhabitants having, it is said, been exter- 
minated towards the close of the Ming dynasty. 

Through the southern portion of Szc-cli ucn runs the Yanglszc- 
kiang, which is there navigable throughout the year, while the 
province is traversed by three large rivers, the Min-kiang, the 
Fu-sung-ho and the Kialing-kiang, all of which take their rise 
in the mountains on its north-west border, and empty into the 
Yangtszc-kiang at Su-chow Ku, Lu Chow and Chnng-k*ing Fu 
respectively. A series of rapids disturb the waters of the 
Yangtszc-kiang between I-ch*ang and Chung-k'ing, a distance 
of about 500 m. According to the native authorities there 
arc 13 big rapids and 72 smaller ones on these waters. In 
ordinary circumstances it takes about six weeks to traverse 
the distance. In 1898 Mr A. Little took a steamer, which had 
been built for the purpose, up the rapids, and since then one or 
more of these boats have ascended them. The province is 
intersected by numerous but difficult roads. The Ta-pei-lu, 
or great north road, leads fr©m Ch'eng-tu Fu to Peking. From 
the same centre there branch roads to Chung-k’ing Fu, to Pao- 
ning Fu and to Ya-chow Fu, while another road connects 
Chimg-k’ing Fu with Kwei-chow Fu on the Yangtsze-kiang 
and beyond with I-ch‘ang Fu in Hu-pch. From Ya-chow Fu, 
again, start two important ro.ads, one leading into Tibet by way 
of Yung-king, Tsing-k'i Hicn, Ta-rhien-lu, Li-tang, Pa-tang 
and Chiamdo, and the other to Western Yun-nan via Ts‘ing-k*i 
Hicn, Ning-yuen Fu, and Yen-yuen Hien to Ta-li Fu. PTom 
Ta-li Fu this road continues through Momcin to Bhamo in 
Burma. Another road connects Pa- tang and Li-kiang Fu with 
Ta-li Fu, and yet another crosses the southernmost corner of 
the province connecting Tung-ch'uen Fu in Yun-nan with Ta-li 
Fu in the same province. In 1910 a loan of £6,000,000 was 
arranged for the construction of a railway from Hankow through 
the province's of Hu-pch and Sze-cliuen to CFeng-tu Fu. 

The products of Szc-ch'uen include silk, tea, rice, sugar, 
hemp, vegetable wax, tobacco, timber and oranges. A larger 
quantity of silk is produced in eastern Szc-ch'uen than in any 
other province of the empire. Large quantities are exported 
to Shen-si, Shan-si, Kan-suh, Peking, Yun-nan, Tibet, Kwei- 
chow, Kwang-si, Ilu-nan and Hu-peh. 

White wax is another valuable article of the Sze-cli ucn trade. It is 
made exclusively in the department of Kia-ting Fu, the climate of 
^ which appears to favour the proi)agation of the disease 
among the insects which is said by the natives to l>c the cause 
of the plentiful secretion of wax. This belief is borne out by the fact, 
tliat in the districts where the insects breed only a small quantity of 
wax is produced, and experience has taught the natives the advantage 
of breeding the insects in one district and producing the wax in 
another. The region of Kicn-chang in the south of the province 
has been found mo.st suitable for breeding purposes, and it is there, 
therefore, on the insect trees, which are evergreens with large and 


pointed ovate leaves, that the breeding processes aro carried on. 
At the end of April the producers start each with a load .of the eggs 
of the insects for the district of Kia-ting Fu, a journey which on 
foot occupies about a fortnight. The road between tne tw 6 dis- 
tricts is very mountainous, and as exposure to the heat of the sun 
would hatch the eggs too rapidly, the travellers journey only during 
the night. At Kia-ting Fu the eggs are eagerly bought up, and 
aro at once put upon the wax tree. Daron von Richthofen thus 
describes the sul)sc(picnt process : — 

'' When the egg balls are procured they are folded up, six or seven 
together, in a bag of palm leaf. These bags are suspended on the, 
twigs of tlio trees. This is all the human labour required. After 
a few days the insects commence coming out. They spread as 
a brownish film over the twigs, but do not touch the leaves. The 
Chinese describe them as having neither shape, nor head, nor eyes, 
nor feet. It is known that the insect is a species of coccus. Gradu- 
ally, while the insect is growing, the .surface of the twigs b<x:omcs 
oner usla tod with a white substance; this is the wax. No care 
whatever is required. The insect has no enemy, and is not even 
touched by ants. In the latter half of August the twigs aro cut 
off and boiled in water, when the wax rises to the surface. It is 
then melted and poured into deep pans. It cools down to a trans- 
lucent and highly crystalline substance.” 

Tobacco is grown very generally throughout the province, 
and is exported in large quantities to Si-fan, Tibet, Yun-nan, 
Hu-nan; and the export to Hankow alone is estimated at 
6J million Ih annually. The best is grown in the district 
of Fi Hicn; the next quality is said to come from Kin-t'ang 
Hien, and the third quality from Shih-fang Hien, all these 
districts being in the plain of Clicng-tu Fu. The habit, which 
is unknown in other provinces, of smoking the tobacco leaves 
rolled up in the shape of cigars obtains largely in Sze-chtuen, 
Salt is also produced in Szc-ch'ucn in large quantities from brine, 
which is raised from wells. Tsze-liu-tsing, in Tszc Chow, 
Wu-tung-kiao, near Kia-ting Fu, Pao-ning Fu, and TTing- 
cK ucn Fu, are the districts where the wells are most abundant. 
The brine is raised from the well with long bamboo tubes and 
bamboo ropes, and is then led to large pans for evaporation. 
In the district of Tszc-liu-tsing petroleum is struck at a depth 
of from 1800 to 2000 ft., and is used for evaporating the brine. 
Coal, iron and copper are found in many parts. The only coal 
worked is of an inferior quality, and the iron is smelted with 
wood alone. Ning-yuen Fu is the principal district from which 
the copper is produced. Wheat, barley, beans, rice, Indian 
corn, potatoes, are among the other products of Sze-ch*uen. 

Chung-K'ing Fu (pop. about 600,000) is the principal treaty 
port. It imports textiles, aniline dyes, metals, soap, petroleum 
&C.J and exports silk, wax, tobacco, sugar, oil, musk, medicinal 
plants, See. By the terms of the Mackay Treaty, signed at 
Shanghai in 1902, the port of Wan Hicn (pop, 140,000), which 
is .situated on the Yangtszc-kiang, 200 m. below Chung- K*ing 
Fu, was opened to trade in 1905. Both Protestant and Roman 
Catholic missions are at work in the province; the Protestants 
opening their first mission station, at Chung-K*ing, in 1877. 

Sue L. Richard, Coinffrehensive Geography of the Chinese Empire^ 
pp. io.p-119. and the .autlioritics there cited (Slianghai, 1908); also 
" The Province of Szc-clVncn,” in The Chinese Empire (M. Broom- 
hall ud.; I^iidon, 1907); and Colonel C. C. Manifold, “Recent 
Exi)loration and Economic Development in Central and Western 
China,” in Gcog, Journ. (1904), vol. xxiii, 

SZEGED (Ger., Szegedin), the aipital of the county of Csongrad 
in Hungary, iiS m. S.E. of Budapest by rail. Pop. (1900), 
100,270. It is situated on both banks of the Theiss just below 
the confluence of the Maros, and contains the inner town and 
four suburbs. It is the .second town in Hungary as regards 
population, and since the disastrous inundation of the Theiss 
on the night of the nth of March 1879, which almost completely 
destroyed it, Szeged has been rebuilt. It is now one of the 
handsomest towns of Hungary, and has several large squares, 
broad avenues, boulevards and many palatial buildings. It 
has also been encircled with a strong dam in order to protect 
it from floods. Among the principal buildings are a Franciscan 
convent, with a rich library and an interesting collection of 
antiquities and ecclesiastical objects; a Piarist and a Minorite 
convent; a handsome new town hall; and a natural history 
and historical museum, to which is attached a public library. 
Szeged is the chief scat of the manufacture of paprica, a kind of 
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red pepper largely used in Hungary, and of a pastry called 
tarhonya; and has factories of soap, leather, boots, saw-niills 
and distilleries. Szeged is the centre of the commerce and in- 
dustry of the great Hungarian ^Vlfold, being an important railway 
junction and the principal port on the Theiss. 

Since the i5tli century Szeged has been one of the most 
prominent cities in Hungary. Irom 1541 till 16S6 it was in 
possession of the Turks, who fortified it. It is also notorious 
for its many witchcraft trials. In 1848 it sent strong detach- 
ments to the national Hung.irian army. In July 1S49 the seat 
of the government was transferred hither h^r a short time. 

SZEKESFEM^RVAR (G. r. Siu/ilu't'issmhur^, Lat. Alba Regalts 
or Alba Regia)^ a town of Hungary, capital of the county of 
FejcT, 41 m. S.W. of Budapest by tail. Pof). (iQoo), 30,451. | 
It is situated in a marshy plain and is a well-built and prosperous \ 
town. Szekesfeherwir is the seat of a Roman ( atholic bishopric, 
one of the oldest in the country, and was formerly a town of 
great importance, being the coronation and burial-place of the 
Hungarian kings from the loth to the i6th century. Amongst 
its priiu'ipal buildings are the cathedral, the episcopal palace, 
several convents, of which the most noteworthy is the Jesuit 
convent, now a C'istercian secondary si hool with a handsome 
church, and tlie county hall. T'fie town carries on a brisk trade 
in wine, fruit and horses, and is one of the principal caaitres of 
horse-breeding in Hungary. Szekesfeher\\ir is one of the 
oldest towns of Hungary, in which St Stephen, the first king 
of Hungary, built a church, Avhich served as the (.('ronalicn 
church for the Hungarian kings. In the same church some 
fifteen kings were burh'd. In 1543 it fell into the bands of the 
Turks, under whom it rem lined until 1686. Before evacuat- 
ing it, the Turks plundered the tombs of the kings, destroyed 
the old chureh and several other buildings, and burnt the 
archives. Several sarcophagi of the kings, and the foundations 
of the old church, have been found by excavation beneath 
lliC oithtdral. 

SZEKLERS, or (Szcbdyj lAit.Sicidi), a Finno-I^grian 

people of Transylvania, akin to the Magyars. They form a 
compact mass of rather more than 450,000, extending from 
nt'ar Kronstadt on the south to ^faros-Vasarhely and Gyergo 
St Mikl'is on the north. Their origin is unknown and has been 
the subject of ithk h learned debate. Their own ancient tradi- 
tion affirms their descent from Attila's Huns. Aeeording to 
Procopius {De bello gothico^ iv. iS) 3000 Huns entered Transyl- 
vania i.e. the Magyar £ri/^ 7 y) after their defeat “calling 

themselves, not Hungarians, but Zckul,” and tlie Szeklers were 
the descendants of the Huns who stayed in Transylvania till 
the return of their kinsmen under Arpad; the anonymous scribe 
of King B^la speaks of them as “ fijrmerly Attila's folk.” Von 
Relhv {Ung, Rev. vii. 812) suggests that they were originally 
a band of Black Ugrians who sought refuge in Trans) J van ia 
after their defeat by the Pechenegs. Tim on, however {Magyar 
AlJwtmdny cs Jogibrtc/iet, p. 75), points out that th' ir language 
proves that their separation from the main Magyar slock must 
liave taken place after the ^fagyar tongue had been fully deve- 
loped ^sce also Hunfalvy, Magyarorszdg Etinwgraphidja, 200)4 
According to another thexiry they were Magyars transplanted 
by St Ladislaus to Tran.dyvania in orrler to form a permanent 
frontier guard. Some such origin would, indeed, seem to be 
implied by the name Szekel, if this be derived, as Czetneki 
surmises (‘‘Die Szeklerfn.ge,” Ung. Rev. i. 411-428), from 
szek, seat, i.e. an admini ilralivc district (cf. the Siuhl of the 
Transylvanian Saxons); Szekely would thus mean simply 

frontier-guards.” 

SZIGLIGETI9 EDE {1814 1878), Hungarian dramatist, whose 
original name was Jozscf Szathm 'iry, was born at Nagyvarad- 
Olaszi, on the 8th of March 1814. His parents would have 
made him a priest; he wanled to be great doctor; finally he 
entered the office of an engineer. But his heart was already 
devoted to the drama and, on the 15th of August 1834, despite 
the prohibition of bis tyrannical father, he actually appeared 
upon the stage at Budapest. His father thereupon forbade 


him to bear his name in future, and the younger Szuthmary 
henceforth adopted instead the name of Kde Szigligeti, the 
hero of one of Sandor Kisfaludy's romances. He Mipported 
himself for the next few years precariously enough, larning us 
he did little more than twelve florins a month, but at the same 
time he sedulously devoted himself to the theatre and sketcheil 
several plays, w hich differed so completely from the “ original ” 
plavs then in vogue {The Played-out Trick aclually appeared 
upon the boards) that they attracted the attenlkm of such 
connoisseurs as Vdriismarty and Bajza, wdio warmly encouraged 
the young writer. In 1840 the newly founded Hungarian 
Academy crowni'd his five-act drama Rosa, the tiile-rdlc of 
which was brilliantly aided by Rosa Laborfalvy, the great actress, 
who subsequently married Maurus Jdkai. Szigligeti was now 
a celebriiy. in 1840 he w as elected a member of the Academy 
and in 1845 a member of the Kisfaliidy Society. He was now 
the leading Hungarian dramatist. Three of his plays were 
crowned hy the National Theatre and sixteen by the Academy. 
His verdict on all dramatic subjects was for years ngarded as 
final, and he was the mentor of all the rising young dramatists 
of the ’sixties. During the half-century of his dramatic career 
Szigligeti wrote no fewer than a hundred original pie ces, all of 
them remarkable for the inexhaustible ingenuity of tlieir plots, 
their up-to-date technique and the consummate skill with which 
the author used striking and unexpected effects to produce 
his denouement. lie wrote, perhaps, no work of genius, but he 
amused and enthralled the Magyar playgoing public for a 
generation and a half. Szigligcti’s most successful tragedies 
wxrc Critti (1844), Paul Beldi (1856), Light's Shadoics (1865), 
Struensee {iH^i), 1 aleria and The Pretender (i^GS). His trag(‘dies, 
as a rule, lack jialhos and sublimity. Much more n markable 
are his comi'dies. lie is a perfect master of the art of weaving 
complications, and he prefers to select his subjects from the 
daily life of the upper and upper-middle classes. The best of 
these comedies are The Three Commands of Matrimony (1850), 
Tuneful Stevey ( 1855 ), Mamma ( 1857 ), Reign of Woman 
(1862), and especially the farce Young Lilly (1849). He also 
translated Goethe's Egmont at d Shakespeare’s Richard 11 Ly 
and wrote a dramaturgical work entitled The Drama and its 
Varieties. A few of his plays have appeared in German. 

See P. Rakodezay, Edward Szigligeti* s Life and Works 
Pressburtn lyoi); JVil Gyuhii, Mcmgrial Speeches (Hung.; iUula- 
pest, 1879 and (f^- N. B.) 

SZOMBATHELY (Gcr. Steinamanger), the capital of the 
Hungarian county of Vas, 162 m. W. of Budapest by rail, 
pop. (1900). 23,309. It is the scat of a Roman Catholic bishop, 
and possesses a beautiful cathedral (1 797-1821) with two towxTS, 
180 ft. high. Other buildings are the episcopal palace, to which 
is attached a museum of Roman antiquities, ihe county hall, 
the convent of the Dominicans, and the seminary for Roman 
Catholic priests. Szombathely is an important railway and 
industrial centre, and has a state railway workshop, manu- 
factories for agricultural machinery, foundries and steam mills. 

About 5 m. son til of Szombathely lies the small village of Jaak, 
with a Dominican convent from the nth century, which has 
a remarkably beautiful church, one of the hist specimens of 
Romanescjiie architecture in the country. Aliout 16 m. by rail 
south of the town is Kdrmcnd (pop. 6171), with a beautiful 
castle belonging to Count Bathyanyi. About 16 m. by rail, 
west of Kormend is the small town of Szent Gotthard (pop., 
2055, mostly Germans), with a Cistercian abbey, founded by 
King Bela III. in 1183, where General Monlecucculi gained a 
decisive victory over the Turks in 1664. 

Szombathely occupies the site of the Roman town Sabaria 
(Savaria), which was the capital of Pannonia. Here in a.d. 193 
Septimius SevcTus was proclaimed emperor by his legions. 
Many remains from the Roman period have been excavated, 
such as traces of an amphitheatre, a triumphal arch, the old 
fortifications, an aqueduct, Ike.. The remains arc preserved partly 
in the museum at Budapest, and partly in the municipal mirscum. 
'fhe bishopric was created in 1777 .: 
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T lhe last letter in the Semitic alphabet, where, however, 
its form in the earliest inscriptions is that of a St. 
Andrew’s Cross X. In both Greek and I.atin, however, 
although the upright and cross stroke are fre(|uently not 
exactly at right angles and the upright often projects beyond the 
cross stroke, the forms approach more nearly to the modern than 
to the Semitic shape. The name Taw was taken over in the Greek 
rav. 'Fhc sound was that of the unvoiced dental stop. The 
English /, however, is not dental but alveolar, being pronounced, 
as d also, not l )y putting the tongue against the teeth but against 
their sockets. This difference is marked in the phonetic 
differentiation of the dental and the alveolar / by writing them 
respectively t and t. The alveolar sound is frequent also in 
the languages of India, which possess both this and the dental 
sound. The I ndian however, is probably produced still farther 
from the teeth than is the English sound. In the middle of 
words when i precedes a palatal sound like i (y) which is not 
syllabic, it coalesces with it into the sound of sh as in position, 
nation, S^c. The change to a sibilant in these cases took place 
in late Latin, but in Middle English the i following the t was 
still pronounced as a separate syllable. A later change is that 
whic h is seen in the pronunciation of nature as neiis 9 . This 
arises from the pronunciation of u as yu, and does not affect 
the English dialects which have not thus modified the u sound. 
Similar changes had taken place in some of the local dialects 
of Italy befcjre the Christian era. At the end of words the 
English / is really aspirated, a breath being audible after the t 
in words like hit, hit, pit. This is the sound that in ancient 
Greek was rej)resentcd by 0 . In medieval and modern Greek, 
however, this has become the unvoic’ed sound represented in 
English by th in thiny thich, pith. Though represented in 
English by two symbols this is a single sound, which may be 
either interdental or, as frequently in English, produced “ by 
keeping the tongue loosely behind the upper front teeth, so that 
the breath escapes partly between the tongue and the teeth, 
and partly, if the teeth arc not very closely set, through the 
interstices between them ” (jespersen). In English th repre- 
sents both the unvoiced sound k as in thin, &c., and the voiced 
sound which is found initially only in pronominal words 
like this, that, there, then, those, is commonest medially as in 
father, bother, smother, either, and is found also finally in words 
like with (the preposition), both. Early English used k and 
h indiscriminately for both voiced and unvoic ed sounds, in 
Middle English f) disappeared and k was gradually assimilated 
in form to y, which is often found for it in early printing. It 
is, however, to be regretted that English has not kept the old 
symbols for sounds which are very characteristic of the language. 
In modern Greek the ancient ^ {d) has become the voiced spirant 
(<S), though it is still written S. Hence to represent D, Greek 
has now to resort to the clumsy device of writing NT instead. 

(P. Gi.) 

TAAFFE, EDUARD FRANZ JOSEPH VON, Count [nth 
Viscount Taaffe and Baron of Ballymote, in the peerage of 
Ireland] (1833-1895), Austrian statesman, was born at Vienna 
on 24th February 1833. He was the second son of Count 
Ludwig Patrick Taaffe (1791-1855), a distinguished public man 
who was minister of justice in 1848 and president of the court 
of appeal. As a child I'aaffc was one of the chosen companions 
of the young archduke, afterwards emperor, Francis Joseph. 
In 1852 he entered the public service ; in 1867 he was Statthaltcr 
of Upper Austria, and the emperor offered him the post of 
minister of the interior in BeusPs administration. In June 
he became vice-president of the ministry, and at the end of 
the year he entered the first ministry of the newly organized 
Austrian portion of the monarchy. For the next three years 
he took a very important part in the confused political changes, 
and probably more than any other politician represented the 
wishes of the emperor. He had entered the ministry as a 


German Liberal, but he soon took an intermediate position 
between the Liberal majority of the Berger ministry and the 
party which desired a federalistic amendment of the constitu- 
tion and which was strongly supported at court. From 
September 1868 to January 1870, after the retirement of Auer- 
sperg, he was president of the cabinet. In 1870 the government 
broke up on the question of the revision of the constitution : 
Taaffe with Potocki and Berger wished to make some concessions 
to the Federalists ; the Liberal majority wished to preserve 
undiminished the authority of the Reichsrath. The two parlies 
presented memoranda to the emperor, each defending their 
view, and offering their resignation : after some hesitation the 
emperor accepted the policy of the majority, and Taaffe with 
his friends resigned. The Liberals, however, failed to carry on 
the government, as the representatives of most of the territories 
refused to appear in the Reichsrath : they resigned, and in 
the month of April Potocki and I'aaffe returned to office, llie 
latter failed, however, in the attempt to come to some under- 
standing with the Czechs, and in their turn had to make way 
for the Clerical and Federalist cabinet of Hohenwart. Taaffe 
now became Statthaltcr of Tirol, but once more on the break- 
down of the Liberal government in 1879 he was called to office. 
At first he attempted to carry on the government without 
change of principles, but he soon found it necessary to come 
to an understanding with the Feudal and Federal parties, and 
he was responsible for the conduct of the negotiations which 
in the elections of this year gave a majority to the different 
groups of the National and Clerical opposition. In July he 
became minister president : at first he still continued to govern 
with the Liberals, but this was soon made impossible, and he 
was obliged to turn for support to the Conservatives. It was 
I his great achievement that he persuaded the Czechs to abandon 
the policy of abstention and to take part in the parliament. 
It was on the support of them, the Poles, and the Clericals that 
his majority depended. His avowed intention was to unite 
the nationalities of Austria : Germans and Slavs were, as he 
said, e(jually integral parts of Austria ; neither must be 
oppressed ; both must unite to form an Austrian parliament. 
Notv/ithstanding the growing opposition of the German Liberals, 
who refused to accept the equality of the nationalities, he 
kept his position for thirteen years. Not a great creative 
statesman, he had singular capacity for managing men ; a 
very poor orator, he had in private intercourse an urbanity and 
quickness of humour which showed his Irish ancestry. For 
the history of his administration see Austria-Hungary, 
History (Sec. 11 . “ Austria Proper ”). Beneath an apparent 
cynicism and frivolity Taaffe hid a strong feeling of patriotism 
to his country and loyalty to the emperor. It was no small 
service to both that for so long, during very critical years in 
European history, he maintained harmony between the two 
parts of the monarchy and preserved constitutional government 
in Austria. The necessities of the parliamentary situation 
compelled him sometimes to go farther in meeting the demands 
of the Conservatives and Czechs than he would probably have 
wished, but he was essentially an opportunist : in no way a 
party man, he recognized that the government must be carried 
on, and he cared little by the aid of what party the necessary 
majority was maintained. In 1893 he was defeated on a proposal 
for the revision of the franchise, and resigned. He retired into 
private life, and died two years later at his country residence, 
Ellerschau, in Bohemia, on 29th November 1895. 

By the death of his elder brother Charles (1823-1873), a colonel 
in the Austrian army, Taaffe succeeded to the Austrian and Irish 
titles. He married in 1862 Countess Irma Tsaky, by whom he 
left four daughters and one son, Henry. The family history 
presents points of unusual interest. From the 13th century the 
Taaffes had been one of the leading families in the north of Ireland. 
In 1628 Sir John Taaffe was raised to the peerage as Baron Bally- 
mote and Viscount Taaffe of Corven. He left fifteen children, of 
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whom tfie eUlest, Theobald, took a prominent part in the Civil 
War, accompanied C harles TT. in exile, ami on the Restoration 
was created earl of c'arlingford. lie was sent on missions to the 
duke of l.oiTame and to the emperor, by which was establisheil 
the connexion of his family with the house of Ilabslnirg and j 
Lorraine, which has contimie<l to this day. His eldest son was | 
killed in the I'urkish wars. He was succeeiled in the title by his 
second son Nicholas, who had served in the Spanish wars and 
was killed at the Boyne. The next brother, Francis, the third 
earl, was one of the most celebrated men of his time : he w^as 
brought up at Ohniitz. at the imperial court, and in the servdee 
of Duke Charles of Lorraine, w hose most intimate friend he became. 
He rose to the liighest rank iii the Austrian army, having greatly 
distinguished himself at the siege of \ ienna and in the other 
Turkish campaigns, and was a member of the Order of the (»olden 
Fleece. He was sent on many important diplomatic missions, and ’ 
at the eml of his life was chancellor and chief minister to the duke 
of Lorraine. Notwithstanding the Jacobite connexions of his 
family, his title to the earldom of Carlingford w'as conlirmeil by 
William HI., and the attaiiuler and forfeiture of the estates inenrn'd 
by his brother was repe.aleii. Tliis favour he owed to his position 
at the couii: of the eini^tTor, William’s most important ally. On 
his death the title and estates went to his nephew Theobald, whose 
father had fallen during the siege of Derry, and who himself had 
served with distinction in the Austrian army. On liis death the 
title of earl of Carlingford liecame extinct ; both the Austrian and 
Irish estates as well as the Irish viscountcy went to a cousin 
Nicholas (1677-1769). Like so many of liis family, lie was brought 
up in Lorraine and passed into the Austrian army ; he fought in 
the Silesian war, rew to be lield-inarshal. and was made a count 
of the Fmpire. His Irish estates were, however, claimed under 
the .\tt of T703 by a Protestant heir: a lawsuit followed, which 
was ended by a compromise embodied in a private act of parlia- 
ment. by which the estates wi're sold and one-third of the value 
given to him. With the money he acquired the castle of Eller- ' 
schau, in Bohemia ; he had also inherited other property in the 
.\iistrian liominions. He was naturalised in Bohemia, and left on 
record that the reason for this step was that he ditl not w'ish his ; 
descendants to b«' exposed to the temptation of becoming Pro- 
testants so as to avoid the operation of the penal laws. His great- 
grandson was the father of the subject of this article. A Com- 
mittee of Privileges of the House of Lords in i860 recognized the 
right of the family to hold the Irish title. 

Sec Wiirzbach, Bio^raphisches Lexicon Oesterreichs. Memoirs of 
the Family of Taaffe (\‘ienna, 1856), privately printed; article 
in the Contemporary Review (1893), by E. B. Lanin, The Pragin* 
published in December 1904 contains some interesting corre- 
spondence collected from Taaffe’s papers. (J. W. Hi,.) 

TAAL, a town of the province of Hatangas, Luzon, Philippine 
Islands, on the Pansipit river, opposite Lemery^ with which 
it is connected by a bridge, and about 50 m. S. of Manila. 
Pop. of the municipality (1903) 17,525. Taal is built, chiefly 
of stone, on the summit and terraced slopes of a hill overlooking 
the Gulf of Balayan into which the Pansipit river flow.s. It 
has a cool and healthy climate, is an important military station, 
and a port for coastwise vessels. Extensive agricultural lands 
in the vicinity pnxiuce rice, Indian corn, sugar-cane, pepper, 
cacao, and cotton, but the great colTee plantations which were 
formerly to he seen in its vicinity have been destroyed by 
insects. The inhabitants are also engaged in raising horses 
and cattle, in fishing, and in carrying on a considerable trade 
in cotton goods, sugar, coffee, &c. Taal is the onl)' town in 
the Philippine.s where effective efforts have been made to exclude 
the Chine.se. The hostility of the inhabitants toward them was 
such that none succeeded in establishing a residence here until 
the latter days of the revolution against the American govern- 
ment. The town was founded in 1754 after the destruction by 
Taal volcano of an old town of the same name on Lake 1 aal. 
llie language is Tagalog. 

TABACO, a towm and port ot entry of the province of Albay, 
Luzon, Philippine Islands, on 'Fahaco bay, about 20 m. N. 
of the town of Albay. Pop. (1903) 21,946. The men of 
Tabaco are largely engaged in the ailtivation of hemp ; the 
women in weaving cloth, baskets and mats. The town has a 
deep and wxll-protected harbour, and its shipping is extensive. 
The language ’s Bicol. 

TABARD, a short coat, either sleeveless, cr with short sleeves 
or shoulder pieces, emblazoned on the front and back with 
the arms of the sovereign, and worn, as their distinctive gar- 
ment, by heralds and punsuivants. A siniilar garment with 
short sleeves or without sleeves was worn in the middle ages 


! by knights over their armour, and was also emblazoned with 
I their arms or worn plain. The name was also gi\a a in earlier 
days to a much humbler similar garment of rough frieze worn 
hv peasants ; the ploughman wears a “ tabard ’’ in iho Prologue 
to the Canterbury Tales, Similarly at Queen’s ('olh gc, Oxford, 
the scholars on tlie foundation were called “ ta!\irdcrs,” from 
the tabard, obviously not an emldazoned garment, which tliey 
wore. 'Fhe word itself appears in Fr. tabard or tabart, tNc., 
Ital. iabarro, Ger. taphart, Med. Lat. tabbardus, iabardiunty Nx*. 
It is of doubtful origin, but has usually been coniu‘('ted with 
“ tippet,” “ tapestry,” from Lat. tapete, hangings, painted 
cloths ; Gr. ramj^y carpet. 

TABARI fAhil Jafar Mahomnied ibn Jarir ut-j ahari] (S38- 
923), Arabian Iiistorian and theologian, was bom at Amol 
in 'I'abaristan (south of the Caspian), and studied at Rei (Kai), 
Bagdad, and in Syria and Egypt, ('ast upon his ow n resources 
after his father’s death, he was reduced to great pt)vcrty until 
he was appointed tutor to the son of the vizier ‘Ub.iidallah ibn 
Yahya. lie aftciavards journeyed to ICgypt, but so‘)n returned 
to Bagdad, where he remained as a teacher of tradition and 
law until his death. His life was simple and clignified, and 
c'harac'terized by extreme diligence. lie is said to have often 
refused valuable gifts. A Shafwte in law, he c'laiinc d the right 
to c riticize all schools, and ended by establishing a school of 
his own, in which, however, he incurred the violent wrath of 
the Hanhaliles. 

His works are not miineroiis, but two of them an* very exten- 
sive. The one is the Tiir:kli itr-Riisul waLMuhlk (History cjf the; 
Prophets and Kings), generally known as the Annals (el. Arahia, 
Litcratmc, “ History ”). This is a history frc^ni the Creatieni to 
A.D. 015. ami is renownrd for its detail anel accuracy. It has ])een 
pnhhshcnl iimler tlie editorship of M. J. do Goeje in tliree scries, 
comprising thirteen volumes, with two c^xtra voluim s containing 
indices, introduction aiui glossary (Leidcm, 1879-1901). A Persian 
digest of this work, made in 9C>3 hy the Satnanid vizier c'd-Balnmi, 
has been translated into Enmcli by H. Zotenberg (vols. i.-iv., Patis, 
1867 IS 74). A Turkish translation of this was published at ('on- 
stantinople (1S44). His second great work was the coininentary 
i on the Koran, which was markecl by the same lullness of detail as 
the Annals. The size of the work and the indepemhnee of jiidg- 
I ment in it seem to have prevented it from having a large ein iila- 
I tion, but schol.irs such as Baghawi and Siiyuti used it largely. It 
has been puldishcd in thirty vols. (with extra index volume) at 
Cairo, 1902 1903. An account of it, witli brief ( xtracls. has been 
given by O. Loth in the Zcitschrift der Deutschen Morf'enlandischcn 
Gesellschaft, vol. xxxv. (1881), pp. 588-628. Persian and Turkish 
translations of the commentary exist in manuscript. A third great 
v'ork w'as projected by Tabari. 'I'his W'as to be on the traditions of 
the Companions, Ac., of Mahomet. It was lu^t, how ever, conijiletixl. 
OthiT smaller works are mentioned in the Fihrist, p]). 2^.j. 235. 

((;. w. V.) 

TABARIN (Fr. tabard, Ital. laharrino, a small cloak), the 
name assumed by jean Salomon (c. 15S4-1633), a Parisian 
strec^t charlatan, who amused his audienc es in the Place Dauphine 
by farcical dialogue with his partner Mondor (Phillippe Girard), 
with whom he reaped a golden liarvest by the sale of quack 
medicines. A contemporary portrait shows him in tlie dress 
of a clown, liut with a moustache and pointed beard, currj ing 
a wooden sword and wearing a soft grey felt hat capable of 
assuming conntle.ss amusing shapes in his deft fingers. His 
regular evening antics were varied by more elaborate weekly 
performances in which others appeared, notably his wife. In 
these he took the part of a fat old fool, but his jokes, while 
usually coarse, were frequently clever, and his extemporized 
speeches were full of originality. He is said to have influ- 
enced both Moliere and La Fontaine. The latter praises him, 
and he is also well spoken of by Boileau and Voltaire. 
He retired about 1628, and died on the i6th of August 1633. 
Numerous farces and dialogues, partly or wholly his, or in 
his repertoire, were credited to him, and long scries of cheap 
leaflets purporting to be his complete works began to appear 
as early as 1622. Two rival editions, in two volumes and 
one volume respectively, were published as late as 1858. 'fhe 
word Tabarin, spelt with a capital, has been ado[>ted into the 
FVench language to designate the comic performer of a street 
booth. 



TABASCO— TABERNACLE 


TABASCO; a state of Mexico, bounded N. by the Gulf of 
Mcxii'O; E. by the state of Campeche and Guatemala, S. by 
Guatemala and Chiapas, and W. by Vera Cruz. Area 10,072 
sq. III. Eop- (1900) a 59;834. d'he surface is generally low and 
flat, largely ('overed with lagoons, watercourses and swamps. In 
the's. and S.hv. there is an area belonging to the rough higher 
formation of Chiapas. Dense forests cover the whole region, 
and there ar(‘ valuable fine woods and dye-woods. There arc 
several large lagoons on the coast, two of which are called 
SanC Ana and Tupih'o bays. I'wo large rivers, the Grijalva 
and Usumacinta, traverse its territory. The Grijalva, also called 
Tabasco, the upper course of which is known as the Chiapas, 
has its most distant sources in western Guatemala and flows 
N.W. across Chiapas to the frontier of Oaxaca, thence N. to 
the frontier of Tabasco, and thence N.E. to the coast ; it is 
navigable for 93 m. 'hhe Usumacinta likewise has its sources in 
western Guali'mala. It forms the boundary between Guatemala 
and Chiapas until the frontier of Tabasco is reached, where 
its N.W. course turns to the N. and then N.W. to a junction 
with the Grijalva — tiie two rivers having a common outlet. 
The Usumac inta, including its head streams, is about 500 m. 
long ; excluding them about 330 in. long ; for about 270 m. 
it is navigable, for about 180 m. for large steamers. There are 
no railways and no good roads, and these rivers and the navigable 
channels of the Cuxcucliopa, Soledad, (.'ocohital, 'Fular, and 
Torluguoro, are the principal practical thoroughfares in thestiite. 
The capital is San Juan Ikiutista (pop., 1900, 10,548), formerly 
called Villa Herrnosa, on the Grijalva river, about 70 m. above 
its mouth. 'Flic next most important town is Frontcra (pop., 
1895, 6794), a port 3 m. within the mouth of the Grijalva. 

TABERNACLE (Lat. tahernaculuniy a hut, tent), specifically 
the name given in the English Bible to the portable sanctuary 
whidi, according to the priestly sources of the Pentateuch, was 
erected by Moses in the wilderness as the place of worship of 
the Hebrew tribes (Exodus xxv. ff.). 

(i) The Tabernacle ami its Furniture , — ^The tabernacle proper 
is represented as standing within a rectangular area, measuring 
100 cubits by 50, approximately 150 feet by 75, which formed 
the centre of the camp in the wilderness, d'his area, termed 
the “ court of the tabernacle,” was fenced off from the rest of 
the encampment by a series of curtains suspended from 100 
pillars standing at intervals of 5 cubits, and lay east and west 
with its entrance on the eastern side. Of the two squares, each 
measuring 50 cubits by 50, into which the court may be divided, 
the more easterly was that in which the worshippers assembled. 
In the centre of this siiuare stood the altar of burnt-offering, 
a hollow chest of ai'acia wood overlaid with bronze. The 
tabernacle itself also stood east and west, with its entrance 
towards the east, on the edge of the sec’ond sfjuare. The essent ial 
part of the stnicture, to which everything (‘Ise was subsidiary, 
was that termed in the original the mishkan, i.e, dwelling 
(Eng. Vers, tabernacle, but see Exod. xxv. 9, Rev. Vers, margin). 
It was formed of ten curtains, in two sets of five, of the finest 
linen with inwoven coloured figures of cherubim, the whole 
making an artistic covering measuring 40 cubits by 28. Instead 
of being suspended on poles after the manner of an ordinary 
tent, the curtains of the dwelling were spread over a .scries 
of open frames of acacia wood overlaid with gold, each to cubits 
in height by lA in breadth.^ These frames, 48 in all, were so 
arranged lus to form the southern, wa^stern and northern sides 
of a rectangular structure, 30 cubits in length and 10 cubits in 
brciadth and height. Over the frames, as has been said, were 
thrown the two sets of tapestry curtains above described, while 
the eastern end, forming the entrance, was clased by a special 
portiere suspended from five pillars. The dwelling was divided 
into two parts by a second hanging, the “veil,” to cubits from 
the western end. These two parts were termed respectively 

’ For tJic philological ami other arguments in favour of open 
frames in ])laco of the traditional solid beams — the “ boards ” of 
the English version — as supports of tlie curtains, see the writer's 
articli; “ Tabernacle " in Hastings’s Viet, of the Bible, iv. 659 f., 
with illustrative diagrams 
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the holy place, and the most holy place or ** holy of holies.” 
Within the latter stood, in solitary majesty, the ark of God, 
in which were deposited the two stone tables of the decalogue 
or “ testimony.” On the ark lay a solid slab of the finest gold, 
the propitiatory or mcrcy-scat, from which rose the figures of 
two golden cherubim. The propitiatory with its over-arching 
cherubim formed the innermost shrine of the wilderness 
sanctuary, the earthly throne of the God of heaven. 

The furniture of the holy place consisted of the table of shew- 
bread, the altar of incense — both, like the ark, of acacia wood 
overlaid with gold— -and the golden “ candlestick,” the latter in 
reality a seven-branched lamp-.stand. As a protection the delicate 
and artistic curtains of the dwelling were covered by two similar 
sets of goats* -hair curtains, whidi together measured 44 cubits by 
30 ; these, in their turn, were protected by a double covering, 
the one of rams’ skins dyed red, the other made of the skins 
of a Red Sea mammal, probably the dugong (Exod. xxvi. 14). 

(2) The Religious Significance of the Tabernacle, — The aim 
of the priestly school, to whom wc owe the conception of the 
tabernacle as above described, was to provide a sanctuary 
and a ritual worthy of the higher conceptions of the Deity, 
which had grown up as the fruit of the discipline of the exile. 
The ideal relation of Jeho\'ah (Yahweh) to the theocratic com- 
munity of Israel had already been described by Ezekiel in the 
words “ my dwelling shall be with them, and I will be their 
(iod, and they shall be my people ” (xxxvii. 27). That this was 
the religious ideal in the mind of the author of Exodus xxv. ff. 
is evident from the characteristic name which he gives to the 
cjssential part of the tabernacle, the dwelling (see above, and cf. 
Exod. xxv. 8). All the arrangements of the camp and of the 
tabernac le are intended to secure the presence of a holy God in 
the midst of a holy people. The thought of the almost un- 
approachable holiness of the Deity underlies not only the grada- 
tion of the parts of the tabernacle — court, holy place and holy 
of holies being each marked by an ascending degree of sanctity — 
but also the careful gradation of the materials employed in its 
construction. In the proportion and symmetry, which are 
strongly marked features of the tabernacle, we may further 
trace the (tamest endeavour to reflect the harmony and perfec- 
tion of the Deity whose glory filled the dwelling (Exod. xl. 34). 

(3) As regards the historicity of this elaborate sanctuary 
modern historical criticism has priTnounccd a negative judgment. 
This verdic t is based not so much on the many dilTiculties pre- 
sented by the narrative itself, or suggested by the unexpected 
wealth of material and artistic skill, as on the impossibility of 
reconciling the picture of the tabernacle and its worship, which 
is found in the middle books cf the Pentateuch, with the religious 
history of Israel as reflected in the older historical bcKiks. There 
is absolutely no place for the tabernacle of the Priests’ Code in 
the history of the worship of the Hebrews before the exile. 
It cannot be reconciled with the account of the historical 
“tent of meeting” (Auth. Vers, tabernacle of the congregation) 
of the oldest Pentateuc h sources in any particular except the 
common designation, and in th(^ later history of the ark, whether 
at Shiloh or at Jerusalem, the older records of Samuel and Kings 
arc silent as to the tabcTnade. 

The sections of the Pentateuch devoted to the tabernacle and 
its worship, therefore, are not to be treated as history but as 
the expression of a religious ideal. Building on the traditions 
of the simple Mosaic “ tent of meeting ” (Exodus xxxiii. 7 ff. 
and elsewhere), and believing that the temple of Solomon was 
its replica on a larger scale and in more solid materials, the 
priestly idealists followed the example of Ezekiel, and elaborated 
an ideal sanctuary to serve as the model for the worship of the 
theocratic community of the future. “ Let them make me a 
sanctuary, that I may dwell among them ” (Exod. xxv. 8). 

See Tabernacle *’ in Flastings’s Dictumary of the Bible, vol. iv., 
with which may be compared the corresponding articles in Cheyne 
ami Black’s F.ncycl. Biblica by Benzinger, and in the Jewish 
Encyclopedia by Konig. The views of the first-named article, 
summarised above, as to the framework of the Tabernacle have 
been adopted and reinforced by A. H. M'Ncile in his Commentary 
on The Book of Exodus pp. Ixxiii. ff. (A. R. S. K.) 



TABERNACLE— TABERNACLES, FEAST OF 


TABERNACLE, as a general term in architecture, a specits | 
of niche or recess in which an image may be placed. In Norman | 
work there arc but few remains, and these generally over door- j 
ways. They are shallow and comparatively plain, and the | 
figures are often only in low relief, and not detached statues, j 
In Early English work thc\’ are deeper, and instead of simple j 
arches there is often a canopy over the figure, which was placed 
on a small, low pedestal. Later in the style the heads of the _ 
tabernacles became cusped, either as trefoils or cinquefoils. ! 
and they are often placed in pairs side by side, or in ranges, j 
as at Wells cathedral. Decorated tabernacles are still deeper ! 
and more ornamented, the heads are sometimes richly cusped ■ 
and surmounted with crocketed gables, as at \ork, or with 
projecting canopies, very much like the tu’cade at Lichfield. : 
In this case the under side of the canopy is carved to imitate | 
groined ribs, and the figures stand either on high pedestals, or on j 
corbels, rerpentlieular tabernaelcs pi)ssess much the same i 
features, but the work is generally more elaborate (see Corbel, , 
Canopv, Niche, &c.). The word tabernacle is also often used i 
for the receptacle for relics, which was often made in the form 
of a small house or church (see Shrine). The term “ tabernacle 
work ” is gi\’cn, in architecture, to the ric hly sculptured tracery, 
similar to that employed on the upper part of a tabernacle, 
decorated with canopied niches which contain statues. Fhe 
Eleanor crosses in England are enriched with tabernacle work 
over the niches, as also the chapels of Bishops Nicholas West 
(1461-1533), and John Alcock (1430-1500) in Ely cathedral, 
both dating from the beginning of the i6th century. ; 

TABERNACLES, FEAST OF, the autumn festival of the 
Israelites, beginning on the 15th of I'ishri and celebrated by 
residing for the seven succeeding days in rustic bocjths (Heh. 
Snkkothj in the Vulgate Taheruacula, whenc:c the English name 
of the feast). Among the Hebrews it was the third and chief 
of the three annual pilgrimage festivals connected respectively 
with the harvesting of the barley (Passovc^r), of wheat (Pcntec'ost), 
and of the vine ('rabcrnacdes). Hence it is referred to as “ the : 
Feast par excellence (Hcb. Ilekag, cf. Arab. Hajj) even as late 
as 2 Chrem. vii. 9. Being of the nature of a pilgrimage feast the 
booths were temporary erections for the accommodation of the 
pilgrims. But in early Jewish tradition, in both Yahvist and 
Elohist sourc es of the Pentateuch (Exod. xxxiv. 22, xxiii. t 6 ) 
it is called simply the Harvest Feast (A.V. “ Feast of Ingather- 
ing ”) and is to be observed “ at the end of the year,” i.e. of 
the agricultural year. In Dent. xvi. 13 seq,, it is termed the 
Feast of 'labernacles and is to be kept seven days after the 
produce of the threshing-floor and wdnepre^ss has been gathered 
in. In the Holiness Ccide (Lev. xxiii. 39) it is to be kept for 
seven days after the first, the first of which is to be “ a sabbath,” 
and the eighth ” a sabbath ” (possibly originally a lunar quarter- 
day) : branches of four trees are to be taken. In the Priestly 
Code (Lev. xxiii. 33 seq. ; Num. xxix. 12-38) the fir«t and eighth 
day are to be days of hcjly assembly, and in the latter passage 
elaborate details are given of the sacrifices to be presented, 
including a series of bullocks, thirteen on the first day, twelve 
on the next, and so on down to seven on the seventh day. 
Only one is to be sacrificed on the concluding feast (Heb. 

' A zereih) of the eighth day. 

The higher criticism sees, in these successive enactments of 
the various codes included in the Pentateuch iq.v.), a develop- 
ment in the character of the festival. At first held at any of 
the local shrines, such as Gilgal, Bethel, Shiloh, as well as 
jerusalem, it was held at an indefinite date during the harvest 
in the fall of the year. Then with the concentration of the 
cultus at Jerusalem represented by Deuteronomy, the celebra- 
tion was restricted to the Judean capital, and its duration fixed 
at seven days, though its date was still left indeterminate. 
This was fixed in the Priestly Code at the 15th of the seventh 
month, and an eighth day of solemn assembly added after the 
return from the exile. 

Against this hypothetical reconstruction is the fact that 
Solomon appears to have selected the occasion of the feast for 
the dedication of the temple, and that it lasted, even in his 


time, .seven days (i Kings viii. 2, 65). Jeroboam arranged for 
a similar feast in the northern kingdom on the 15th day of 
the eighth month, “ like unto the fea.st in Judah ” {ibid, xii. 32). 
'fhe determination of a fixed date must therefore have been 
much earlier than Deuteronomy or the alleged period of the 
Prie.stlv Code. .V pilgrimage feast must be fixed in date to 
ensure the simultaneous presence of the pilgrims. There are, 
besides, seeming references to the feast in the early prophets, 
as Hosca xii. 9, Amos v. 21, as well as in Isaiah ix. 2 (Ileb.). 
Fhe concluding feast does not seem to refer to tabernacles 
per se, but to be distinct from it, as is shown by the break in 
the descending series of the sacrifices of bullocks as given in 
Numbers. In Jewish practice the ('oncluding feast is not held 
in booths, and Maimonides (Moreh, iii. 42) suggests that its 
object was to gi\'e opportunity for final proceedings in assembly 
halls. 

'fhe existence, therefore, of much variation in the practice 
of the festival in historic times is scarcely proved by the seeming 
variations of the enactments concerning it in the Pentateuch. 
It is possible, however, that there may have been differences 
of custom in the carrying out of the feast. In Nch. xiii. 15 
the trees whose branches were used for making the booths 
appear to difler from those mentioned in Lev. xxiii. 40, though 
in Jewish tradition the latter pa.ssagc was taken to refer to the 
Liilab, or a combination of twigs of willow and m\Ttle, witli a 
palm branch, which, together with a citron, are held in the 
hand during pro(H‘ssions in the synagogue. The Sadducees 
and Karaites did not carry these in their hand, but used them 
as decorations of the booths. In the second te mple there 
was a water libation every morning of the festival, and on the 
evening of the first day the great golden candelabrum was 
lit up and the men danced a torch dance around it (Mishnah, 
Sukkahy V. 2-4). It is reported by Josephus that, when Alex- 
ander Jannacus, in the year 95 b.c., was acting as high-priest 
in the temple on the Feast of 'fabernaclcs, instead of pouring 
the water libation on the altar, according to the Pliarisnic 
custom, he poured it at his feet, giving rise to a riot in which 
6000 men are said to have lost their lives {Ant, xiii., xiii., 5 ; 
'falmud, Sukkahy 48 b). 

The festival is certainly an agricultural one, and is so termed 
in the Pentateuch. Whether it was derived from the Canaanites, 

! who had similar festivals (Judges xxix. 27), is uncertain. All 
: nations have similar harvest homes, especially with reference 
! to the vintage feasts ; as, for instance, the Athenian Oschophoria. 
j The Syrians celebrated every three years a “ Booth Festival.” 
At the Hindu Festival of DasarUy which lasted nine days from 
the new moon of October, tents made of canvas or booths made 
of branches were erected in front of the temples. The Spartans 
1 had a nine days^ festival termed Carnea, during which they 
dwelt in pavilions and tents in memory of their old camp life 
(Athenaeus, iv. 19). The Feast of 'fabernaclcs is one of the 
few Jewish festivals described in classical writers. Plutarch 
{Symposium iv., vi. 2) compares Tabernacles with the Bacchic 
rites. It was pre-eminently the period of exultation in ancient 
Jewish rite, and the Mishnah declares that ** He who has not 
seen the joy of the libations of Tabernacles has never in his life 
witnessed joy.” So much importance was attributed to this 
festival that it was chosen as the occasion on which the Law 
should be recited during the sabbatical year (Deut. xxxi. 9-12), 
and the Messianic vision of Zechariah xiv. 16 secs the remnant 
of all the nations coming up to Jerusalem to worship the Lord 
of Hosts, and to keep the Feast of Tabernacles. 

In later Jewish custom the one-year cycle of reading of 
sections from the Pentateuch ends on the concluding day of 
'fabcrnacles, which is therefore known as the Rejoicing of the 
Ltiw {Simhat Torah), The custom of dwelling, for part of the 
day at least, in booths, is still kept up by orthodox Jews, 
who have temporary huts covered with branches erected 
in their courtyards, and those who are not in possession 
of a house with a backyard often go to pathetic extremes in 
order to fulfil the law by making holes in roofs, across which 
I branches are placed. (]. Ja.) 



TABLE— TABLE, 

TABLE (Lat. tabula), a flat, oblong slab supported upon legs 
or pillars ; originally anything flat.' As one of the few indis- 
pensable pieces of domestic furniture, the table is of great an- 
tiejuity. It was known, in a small and rudimentary form, to 
the Egyptians, who used wood for its construction ; the Assyrians 
certainly employed metal and possibly other materials in its 
manufacture. Grecian tables were also often of metal, with 
three or four legs and of considerable variety of form ; they were 
iwnall and low. By Roman times the table had apparently 
become somewhat more common. The favourite form was the 
tripod, but one and four legs were also used. Already the shape 
varied considi rahly, and in addition to wood, there were tables 
of marble, i\(jry, bronze and the precious metals. The more 
costly examples were carved, inlai(l or otherwise ornamented ; 
cedar and thtt finely marked or grained woods generally were 
much sought after. As in Greece the tables were low ; they 
were intended for reclining, rather than sitting ; their legs were 
those of wild beasts, or were formed of sphinxes, termini and 
other figures. Some of those which remain are of extreme grace 
and most de licate workmanship ; to them the Empire style 
is enormouslv indebted. In antic|uity tables of any kind can 
onl)' have been the appanage of the rich. In the early middle 
ages, although there was variety of form — the (drcular, semi- 
circular, oval and oblong were all in use — tables appc'ar, save 
in rare insliinces, to have been portable and suf)porte(l upon 
trestles fixed or folding, which were cleared out of the way at 
the end of a meal. The custom of serving dinner at several 
small tables, which is often supposed to be a very modern 
refinement, was ('ertainly followed in the French chateaux, and 
probably also in the English castles, as early as the 13th century. 
h\)r persons of high degree, fixenj tables were reserved. Even 
at a period when domestic furniture was of a very primitive 
character and f(?w modern conveniences had been evolved, 
costly tables were by no means unknown — some dim traditions 
of Rome’s refinements must necessarily have filtered through 
the centuries, 'fhus Charlemagne possessed three tables of 
silver and one of gold -no doubt they were of wood covered 
with plates of the precious metals, lief ore the i6th century 
th(i number of tables jiroperly so called was small ; hence very 
few' of earlier date than the middle of that century have come 
down to us. In the chapter-house of Salisbury cathedral is a 
restored 13th-century example which stands practically^ alone. 
In point of age it is most nearly apiiroaehcd hy the famous 
pair of trestle tables in the great hall at Penshurst. 

When the table became a fixed and permanent piece of 
Furniture the word “ board,” which had long connoted it, fell 
into disuse save in an allusive sense, and its place was taken 
by such phrases as “ joyiied table ” and “ framed table 
that is, jointed or framed together by a joiner ; sometimes 
people spoke of a “ standing ” or “ dormant ” table. They 
were most frequently oblong, some two feet or two feet six 
inches wide, and the guests sat with their backs to the wall, 
the other si(le of the table being left free for service. Sometimes 
they were used as side-tables, or furnished with a cupboard 
beneath the board ; they were supported on quadrangular legs 
or massive ends and feet full of Gothic feeling, and were several 
inches higher than the dining-table of the 20th century. Heavy 
stretchers or foot-rails were fixed close to the floor — for the 
avoidance, no doubt, of draughts. Oak was the usual material, 
but elm, cherry and other woods were sometimes used. Soon 
tlu^ legs became bulbous, and were gadrooned or othenvise 
ornamented, and the frame began to be carved. The intro- 
duction, before the rdth century closed, of the drawing tabic ” 
marked the rapidity with which this piece of furniture was 
developed, lliis was the forerunner of the “ extending dining- 
table.” Of the three leaves of which these tables were com- 
posed two were below the other ; they drew out and were 
supported by brackets, while the slab proper dropped to the 
same level. Somewhat later legs became excessively bulbous ; 

For mathematical tables see next article. This use of the 
word comes from the analogy of the laying out of objects on an 
ordinary table. 
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this ugly form gave place soon after the middle of the 17th 
century to baluster-shaped legs. Hitherto tables had, generally 
speaking, been large and massive — little in the nature of what 
is now called the occasional table ” seems to have been pro- 
vided until some years after the Restoration. About that time 
small tables of varying sizes and shapes, but still of substantial 
weight, began to be made ; many of them were flap-tables, 
which took up little room when they were not in use. These, 
however, had been known at an earlier date. Charles II. had 
not long been on the throne when the idea of the flap-table 
was amplified in a peculiarly graceful fashion. Two flaps were 
provided instead of one, the re.sult being the rather large oval 
tabic of the “ gate-leg ” variety that has remained in use ever 
since, in which the open “ gate ” supports the flap, 'fowards 
the end of the reign tables began to have the graceful twisted 
legs joined to the flat serpentine stretchers, which jiroduced, 
almost for the first time in English furniture, a sense of lightness 
and gaiety. The walnut tables of the end of the Stuart period 
were often inlaid with manjuctry of great excellence. The 
number and variety of the tables in well-to-do households were 
now increasing rapidly, and the console-table was imported 
from the Continent conUanporaneously with the common use 
of the mahogany side-table. 

As mahogany came into general use, about the beginning of 
the second quarter of the 18th century, an enormous number 
of card-tables were made with plain or cabriole legs and spade 
or claw and ball feet, often with lions’ heads carved upon the 
knees ; the top folded up to half its size when open. The 
Chippendale school introduced small tables with car\'ed open- 
work “ galleries ” round llic edges (to protect china and other 
small objects), and clustered legs ; Gothic forms and Chinese 
frets were for a time fashionable. Later in this century, so 
prolific in new forms of furniture, tables were frequently made 
of rosewood and satinwood ; side-tables, often highly elaborate, 
adorned with swags and festoons and other classical motives, 
supported by termini or richly carved legs, were gilded and 
topped with marble slabs or inlaid wood, i'he Pembroke table, 
of oblong form, with two semi-circular or oblong leaves, with 
edgings of marquetry, was a characteristic feature of late 18th- 
century English furniture, and still retains its popularity. Then 
came the Empire period ; the taper was replaced by the round 
leg, rosewood grew commoner, and l)rass mountings the rule. 
For illustrations see Furniture. 

TABLE, MATHEMATICAL. In any table the results 
tabulated arc termed the “ tabular results ” or “ respondents,” 
and the corresponding numbers by which the table is entered 
are termed the “ arguments.” A tabic is said to be of single 
or double entry according as there are one or two arguments. 
For example, a table of logarithms is a table of single entry, 
the numbers being the arguments and the lopirithnis the tabular 
results ; an ordinary multiplication table is a tabic of double 
entry, giving xy as tabular result for .x* and y as arguments. 
The intrinsic value of a table may be estimated by the actual 
amount of time saved by consulting it ; for example, a table of 
square roots to ten decimals is more valuable than a tabic of 
squares, as the extraction of the root would occupy more time 
than the multiplication of the number by itself. The value of a 
table docs not depend upon the difficulty of calculating it ; 
for, once made, it is made for ever, and as far as the user is 
concerned the amount of labour devoted to its original con- 
struction is immaterial. In some tables the labour required 
in the ronslriiction is the same as if all the tabular results had 
been calculated separately ; but in the majority of instances a 
table can be formed by expeditious methods which are inap- 
plicable to the calculation of an individual result. This is the 
case with tables of a continuous quantity, which may frequently 
be constnicted by differences. The most striking instance 
perhaps is afforded by a factor table or a tabic of primes ; for, 
if it is required to determine whether a given number is prime 
or not, the only universally available method (in the absence of 
tables) is to divide it by every prime less than its square root 
or until one is found that divides it without remainder. But 
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to form a table of prime numbers the process is theoretically 
simple and rapid, for we ha\'e only to ran^o all the numbers in 
a line and strike out every second number beginning from 2, 
every third beginning from 3, and so on, those that remain 
being primes. Even when the tiil)iilar results are (onstriicted 
separately, the method of tliffcrences or other methods con- 
necting together ditterent tabular results may afford valuable 
verifications. By having recourse to tables not only does the 
computer save time and labour, but he also obtains the certainty 
of ai curacy. 

The invention of logarithms in 1614, followed immediately 
by the calculation of logarithmic Utbles, revolutionized all the ! 
methods of calculation ; and the original work performed by j 
Henry Briggs and Adrian \'lacq in (\dculating logarithms in 
the early part of the 17th century has in effect formed a portion I 
of every arithmetical operation that has sim'c been carried out 
by means of logarithms. And not only has an incredible amount ! 
of labour been saved, ^ lait a vast number of calculations and | 
researches have been remlereil practi('able whith otherwise 
would ha\e been beyond human reach. 'The mathematical . 
process that underlies the tabular iiKthod of obtaining a result 
may be indirect and complicated ; for csample. the logarithmic 
method would Ik* quite unsuitable for the multiplication of two i 
numbers if the logarithms had to be calculated specially for the , 
purpose and were not already tabulated for use. The arrange- | 
meat of a table on tlie page and all typographical details — such | 
as the shape of the figures, their spacing, the thickness and ■ 
placing of the rules, the colour and quality of tlie paper, cS:c. — : 
a “re of the highest importance, as the computer has to spc ral hours 
with his eyes fixed upon tlie book ; and the eflorts of eye and i 
brain recjuired in finding the right numbers amidst a mass of ! 
figures on a page and in taking them out accurately, when the i 
C' 3 mputer is tired as well as when he is fresh, are far more try ing j 
than the meclianical action of simple reading. Moreover, the j 
trouble required by the computer to learn tin; use of a table ne(‘d 
scarcely be considered ; the important matter is the time and . 
lalxHir s.ived by it after he has learned its use. | 

In the following descriptions of tables an attempt is made | 
to gi\e an account of all those that a computer of the present : 
day is likely to use in carr3ing out arithmetii al calculations. 
Tables relating to ordinary arithmetical operations are first 
described, and afterwards an account is given of tlie most useful . 
anrl lea.st technical of the more .strictly mathematical tables, ■ 
such as factorials, gamma functions, integrals, Bessel’s func- ■ 
tions, Sic, Nearly all modern tables are stereotyped, and in ' 
giving their titit .s the accompaa\ ing date is either that of the ; 
original stereotyping or of the /mzgc in question. In tablas tiiat ; 
have passed through many t ditions the ilate given is that of the I 
CfliLiori described. A much fuller account of general tables 
published previously to 1872, by the present writer, is contained 
in the British Association Report for 187 :^, pp. i-175. ! 

Tables of Divisors {Tador Table-.) au'i Tables of TWinjcs . — The 
existing factor tables extend to io,ofxj,(xx>. In 1811 JL. Cheruac 
piiblislied at L)ovcntor liLs Crihrum arithmciicnm, which gives 
all the ]jrime divisors of evciy number not divMsil)lc by 2, 3, or 5 
up to l.ojo/xx). In 1814-1817 J. C. Thirrkhardt published at Paris 
his Tables drs diviseurs, giving the least divisor of every number 
not divisible by 2, 3, or 5 up to The second million 

was issued in oSig, the third in iSiO, and the lirst in 1817. 'I he 
corresponding tables for the seventh, eighth, and ninth millions 
w'ere calculated by Z. Dase and issued at Hamburg in 1862, 1803. 
and 1865. Dase died suddenly in 1861 during the progress of ; 
the W'ork, and it was completed by H. Kosenlx rg. Base’s cahula- ! 
tion was performed at the instigation of Gauss, and iu; began at ’ 
r..(xx>,(XX) because the Berlin Academy w’as in possession of a manu- : 
script presented I)y Crelle extending Biirckhanirs tables from ' 
3,or)r),(x» to 6,o(Xj.rxx>. This manuscript was found on examina- 
tion to t)c so inaccurate that the })uliiication was not desirable, 
and accorrlingly the three interveming millions were calculated 
and published by James Glaisher, the Failnr Table, for the T'nurth 

Referring to factor tables, J. H. Lambert wTote {Suppicmenia I 
tahularnm, 1798, p. xv.) : “ Universalis I'lnis talium tabularum 
cst ut scmel pro semper computetur quod saepius dc novo comjni 
tandum foret, et ut pro omni casu computetur quod in futunim pro 
quovis casu computatum desiderabitur.” This applies to all tables. 


Million appearing at London in 1S70. and those ftu the lUth 
:ind sixth millions in iSSoand 1883 respt'cdivt'b' (‘^H tnillinns 

stereotvped). fhe tenth million, though calculated by J'lase 
and Rosenberg, has not been published. I'he iime (]uarto 
volumes { Tables drs ^^iriscu^s, Paris. 1814-1817; lunlm Tables, 
London. 1870 1S83; I’arloHoi-TafrT.i, Hamburg, 1802 i8()s) thus 
form one uiutorm table, giving the least divisor of ev iy number 
not div isible bv’ 2. 3, (K 5, from unity to nine millions. I he arrange- 
ment of tlie results on the page, which is due to nm. khardt, is 
ailinirable for its clearness ami condensation. I In* lea^l l.u tors lor 
9 Ckh> numbers being given on »mc1i page, i'he talmlai portion of 
each million (x:ciipies 112 pages, i'lie first three millions were 
issued sej)arately, and also bouml in one v'ohime, Imt tlie other 
. ix millions are all sep.irate. Pairckhardt bt'gan the ])ul •li( :d if)n of 
his tables with the second million instead ol tlie tirst. (iiernac ’s 
lactt)r table for the lirst million was alre.idv in existem e. J^iurck- 
hanlt’s first million does not siiptuseiU* (iiernae’s. as the latter gives 
all the j^rinie <livis<^rs of nuinluTs not divisible by 2. 3 or 5 11]) to 

I. o2o.t»oo. It cxeupies i().?o pages, and Bun khardt found it very 
accurate; he detet ted only tliirty-eight errors, ol which nine were 
due to tin* autlior, the rtMuaining t\\ i‘ntv'-niue having I ecu causisl 
by the slipping of type in tlu* printing. The errata th«i‘. discov'eret] 
are given in Bnrekhardt's first million. Otlier errata nr.' ('ontainod 
in Allan t'unningham’s p.ipcr ri*ferred to below. 

Burekhnnlt gives but a varv brief account ol the uu'Lh.nd by 
which ht‘ constructed his table; and tlie introdiiet ion t<j Base's 
millions meri'ly consists of Gauss’s letter suggesting their con- 
struction. 'file Introduction to llie Fourth Million (]' >. 52) con- 
tains a full aecouiit ol tlu' iiu tliod of construction and a liistorv 
of factor tal>K‘.s. with a bililiogr.nphy of writings on liic subject, 
'file Introduction ()ip. 103) to tlu' Sixth Million contains an emiiiiera- 
tiou of primes and a great number ol tabl* s relating to the ilis- 
tribiition ot ]irimes in the wlioh* nine millions, j'ortior . ol which 
ha»l In-en published in tlie ('iinibeidi^t' J*/iilo<ii>phir(il Tioi . r.lint^s and 
(‘Isevvhen*. A coiiinleie list of <‘rrors in tlie nine iialUons was 
publishetl by J. 1 . (.iram {Acta ninthnnatii a, 18(4^. 17. p. 310). 
These err(»rs. 141 in miiiiber, and wind) .illeLt jiriii . ipally the 
second, thin!, ('ightli, and ninth millions, should be carefullv’ cor- 
rected in all tlie tabh‘s. In ioo() tlu' ('aniegie Institution ol Wash- 
ington ])ul)lisheil a factor table by I’rol. D. X. Ix-liimr which gives 
the least factor of all numbers not divisible bv' 2, 3, 5, or 7, up to 
ten millions. This tal)le, wliieli covers a rangi' of 2 1 ,000 numbers 
on a single jiage. was n jirodneed liy pliotograidiy Iroin a ty]M’ 
written copy of the aiitlior’s original manuscript. The iiil rodnetion 
Contains a list oi errata in the nine millions ]>reviousl\ piil)lislied, 
coinpletelv coahrniing litam's list. 

The factor tables which hav’c* just Vicen described greallv’ exceed 
both in extent andi accuracy any others of the same kind, the 
largest of vvhicli only reaches 4oS’( xjo. This is the limit of vXntoii 
l’'olk('rs Tafcl allcr cinfciihen J^'actorrn (’\ ienn,a, 1770). a rt'mark- 
able and extremely rare boi.ik,* nearly all tl.e copies having lieen 
destrova-d. (h'org ^ < ga {I'uhuhir , 1/07) k*tve a tabh' siif>wing all 
tlie divisors ol niiiiilu r'. not divisible bv 2, 3,01* 5 u]') to 102,000, 
followed by a list of ]>iimes frtmi 102,000 to 400,313. In llie 
earlier editions of this worl: there are several errors in the list, 
but these are no doulit (.orn.'cted in J. ;\. Jlidsse’s edition (1840). 

J. Salomon (\ ieiina, 1827) givi'S the least divisor of all numliers 
not divisible by 2, or 5. up to 102,011, and P. ('.oldberg 
{Prim' ahleu mid Juictoi t n-‘Tafrln , Leip/.ig, 1802) givc‘s all laetors 
of numbers not divi'>il)le by 2, 3. or ; ii]) to 25i.fn;o. Jl. Kohler 
{Lo(iarithmisrhArii^<oinnirtrischi'S liandbuch, 1848 and siibseijueiit 
editions) gives all Littnrs of iiuinl)eis not ])rime or divisible 
by 2, 3, 5, or JI U]) to 21.525. .beter Barlow {'Tables, 1814) 
and I'. Schiller {Priur.ahlen-Tnfrl. Weimar, 1855) give all factr)!-. 
of all numbers u]^ to lo.fxxi. J>arlo\v's work also contains a list 
of priuies u]) to Kmj, 103. Botli the factor lalile and the list ol 
primes an‘ omitted in the stereotyped (i84(j) reprint, i'lill lists 
of errata in Cheruac (1811), Parlfnv (1814). Hiilsse’s \'.*ga (1840). 
Kohler (1848), Sehrdlc*r (1855), and f/oldberg (i8(>2) are (onlained 
in a paper by .Mian (Tinningham {Mess, of Math., hk)4, 34, ]>. 24 ; 

P- “4)* V. A. Lc 15esgue {'j abb s diverses pour la decom- 
pnsition dfs nombyes, Paris, 1864) gives in a table of twenty pages, 
the least factor of numbers not divisible bv 3. or 5 up to ii ^.^cm). 
In Rc'cs’s ('vclopof-dia (i8to), article “ Prime Xbimbers,” there is a 
list of primes to 217.3TC) arranged in decades. The Junnth Million 
(/870) contains a list of priim.s up to 30,341. 'I'lie lourih etlition 
of the Lnyjirifhmic Tables (London, and IUuk a, N.V., 1803) of 
G. M’. Jones of Cornell University contains a table of all l!ie factors 
of numbers not divisilde by 2 or 5 up to 20,000. In the cast? of 
primes the tcin-place logarithm is given. Tliis tabh* dties not occur 
m the tliirrl edition (Ithaca, N.Y., 1891). On tin* first page ol 
the Second Million Hurckhardt gives the first nine multiples of the 
primes tf) 1423 ; anti a smaller table of the same kind, extending 
only to 313, occurs in Lambert’s Snpplemcnta (1798). Several 
papers rrmtain lists of high primes {i.c. beyond the range ol the 

’■* 1 m jf information about it, see a paper on “ Pact or 'fables,*' 
in Cumb. Phil Proc. (1878), iii. 99-138, or the Introduction to the 
Fourth Million. 



TABLE, MATHEMATICAL 


327 


factor tables). AmonR these may be mentioned two, by Allan 
Cunningham and H. J. Woodall jointly, in the Mess, of Math., 
ignj, ^1, p. 165 ; 1005, 34, p. yi. See also the papers on factoriza- 
tions ol liigh numbers nderred to under I'ahles relating tn the Theory 
of Numi>ers. 1 he Vienna Academy possesses the manuscript of 
an iininen.se l.ictor table exteinling to ioo,ooo,<xx:). constructed 
many years ago by J. P. Kulik (1793 -1863) (sec Kncy. math. TT«5., 
1900 1904, i. <>;.!, and f^elniKT's Tailor Table, p. ix.). 

Multi fylication I'ablcs. — A multiplication table is usually of double 
entry, the two arguments b(ung tlie two factors ; when so arranged 
it is ire(iu('ntl>' called a PytJiagorean table. The largest and liiost 
useful work is V. L. ('relic's Jlcihentafcln (Bremiker’s edition, 1857, 
stereotyjieil ; many substupieiit editions with (ierinan, ITench, and 
1‘higlish title-pages), which gives in one volume all the jiroducts 
utJ to io(;o X i< )C)o, so arranged that all the miilliples of any one 
number appear on the same jiage. Tht^ ririginal edition was pul)- 
lishi'fl in 1820 and consisted of two thick octavo volumes. I'he 
second (stereotyped) edition is a convenient folio volume of 450 
pages.' In I'K.kS an entirely new edition, edited by O. Sediger, 
was pul)lisheil in which the multiples of 10, 20, ..., 990 (omitted 
in previous editions) are included. This adds 50 pages to the 
volume, but nuiioves what lias been a great drawback to the use 
of the tables. Other imjirovoments are that tlie tables are divided 
off hori/oiitally and vertically by lines and spaces, and that, for 
raleiil.dions in which the last two ligiires are rejected, a mark 
iias I.H'en iilan'd to show wdieii the last figure retained should be 
inert used. d\vo otlu'r taldes of the same extent (kjoo looo), but 
more coiidimsed in arrangement, arc 11. C. Schmidt’s Zahlenbiich 
(Ascliersleben. and A. llenselin’s Ucchcntnfcl (Berlin, 1897). 

\n .'iiionyinous table, published at Oldenburg in iXrk), gives ]»rotliicts 
up to 5t.)()X 5o<), and M. ('ordier, Lc MnHipliralfar dc trois cent'i 
('ayn'^ (Paris. 1872), gives a multiplication table to 300 300 
(intended for commercial use). In liotli these works the })rodiicl 
is jirintetl in full. The four following tables are for the multiplica- 
tion oi a number by a single digit, (i) A. L. Crelle, Jirleichterungs- 
laH fur jedcii, drr‘::n vcchncn hat (Berlin, 1836). a work extending 
to looo gives tlic product ot a nuiiiber of seven ligiircs by a 

singde tligil, by means of a double operation of entry. Kach page 
is t'.ividetl iiiio two tables: for exam])le, to multiply 9382477 by 7 
we turn to ])age 825, and enter the riglit-hand table at line 77, 
colimni 7, wiKTC wo hnd 77339 ; we then enter the left-hand table 
oil tli(’ same ]).ige at line. 93, column 7, and find 656, so that the 
juoduct refjnin.'d is 65fi77339. (2) C. A. Bretschneider, Pro- 

ditldriilafcl (Hamburg and (^loLlia, 1841), is somewliat similar to 
Crt'lle’s table, but smaller, the number of figures in the iiuilti- 
plicaiifl being live iiisleail of seven. (3) Tn S. L. Laundy, A Table 
id Prnditrls (London, 1865), the jirodnct of any tive-lignre number 
by a single digit is given by a double arrangement. The extent 
oi llu' table is the same as that of Bretschneiiler’s, as also is the 
principle, l^nt the arrangimient is different, I.aundy’s table occupy- 
ing only ID pages and Bretsehneider’s 99 pages. (4) G. Diakow’s 
i\l altif^Ukalions-rabclle (St Pet(*rslmrg, 1897) is of the same extent 
as P»retschn(‘ider’s table but occupies louo pages. Among tables 
extending to !(.)() x 1000 {i.c. giving the jiroduets of tw’o figures by 
three) mav be mentioned C. A. Muller’s Mitliifdications-Tahellen 
(Karlsruhe, 1891). The tables of L. Zinimerniaim {Rechentafcln, 
Liebenw'enla, 1896) and J. Uiimi {Rechcntabellcn far Midtiplica- 
iion, 13asel, 1897) extend to . io,o(H). lii a folio volume of 
500 jiages J. Pi.-ters {Rechcuiafeln fur M ulti plikalion and Division 
rail ein- Lad vicrstcHigcn /.ahlcn, Berlin, i9(-)9) gives products of four 
figures bv two. The entry is by the last three figures of the multi- 
plicand, and tlu.Tc are 2uuu products 011 each page. Among earlier 
tables, the interest of which is mainly iiistorical, mention may be 
made of Hutton’s 'Table id Products and Powers of Numbers 
(London, 1781), which contains a table up to 100 looo, and J. P. 
(-Irnsoii’s Crosses I'inmaleius von Pins bis Iliindertiaitsend (Berlin, 
J7'.)9) — '> table of jirodiicts up to 9 • kj.ogo. The author’s intention 
was to 1‘xtend it to 100,000, Imt only tlic first part was published. 
Ill lliis liook there is no condensation or double arrangement ; the 
pages are very large, each containing 125 lines. 

Qua) fer-Squares.- may be jierformcd by means of 

a iab]'‘ of singlt> entry in the manner indicated by the formula — 
"ah l((tl&)'’ 

' ()n]\' one other multiiilication table of the same extent as 
(h'ellr’s had appeared previously, viz. Herwart von Jiohenburg’s 
7 abu.hie arithnieiieae irpnaOtittiaifda-fios iiniversalcs (Munich, i6to), a 
liiige folio volume of more than a thousand pages. It appears 
from a corresjiondence betw'cen Kepler and von flohcnburg, which 
took place at the end of 1008, that the latter used his table when 
in inaiiiiscript for the performance of multiplications in general, 
and that the occurrence of the word j^rosthapharresis on the title 
is due to KejiU.T, wdio pointed out that by means of the table 
spherical triangles could be solved more easily than by Wittich’s 
jirosthaphaeresis. 'fhe invention of logarithms four years later 
atlonled anotlier means of performing multiplications, ami von 
Hohenburg’s work never became generally known. On tlie method 
of prosthaphaercsis, see Napikk, John, and on von Hohenbiirg’s 
table, see a paper “ On multiplication by a Table of Single Entry,” 
Phil. Mag., 1878, ser. v., 6, p. 331. 


Thus with a tabic of quarter-squares we can multiply* together 
any two numbers by subtracting the quarter-squares of their 
difference from the quarter-square of tlieir sum. The largest 
tal)lc of quarter-squares is J. Blater’s Table of guarter-S^uares of 
all whole numbers from i to 2oo,oo(j (London, 1888),* which gives 
quarter-squares of every number up to 2cx),ooo and thus yields 
directly the product of any two five-figurc numbers. Tliis fine 
table is wxdl printed ami arranged. Previous to its publication 
the largest table was S. L. Lauudy’s Table of Quarter-Squares of 
all numbers up to kxi.ooo (London, 1856), which is of only half 
the extent, ami therefore is only directly available when tlie sum 
of the two numbers to be multipli(‘d docs not exceed i(jo,(X)0. 

Smaller works are J. J. I'eiitnerschwer, Neuerfundene Multiplica- 
lions- und Quadrat-Tafcln (Berlin, 1S25). which extends to 20,000, 
anrl J. M. Merpaut, Tables arithmonomiques (Vannes, 1832), which 
extends to 40,000. In Merpaut ’s work the quarter-square is 
termed the ” arithmone.” L. J. Liidolf, wlio jiubli.shed in 1690 a 
table of squares to loo.cxxi (see next iiaragraph), explains in his 
introduction liow his table may lie used to effect multiplications 
by means of tlie above formula ; but the earliest book on quarter- 
.squares is A. Voisin, Tables des multiplications, on logarithmes 
dcs nombres entiers depuis i jusqtdd 20,000 (Paris, 1817). By a 
logarithm Voisin means a quarter-square, i.e. he calls a a root 
ami its logarithm. On the subject of quarter-squares, &c., 
see Phil. Mag. fv.] 0, p. 331. 

Squares, Cubes, C'-c., and Square Roots and Cube Roots. — The most 
convenient tabic for general use is P. Barlow's Tables (Useful Know- 
ledge Society, Lomlon, from the stcreotyiied plates of 1840), which 
gives stjuares, cubes, square roots, cube roots, and reciprocals to 
io,CHX). These tables also occur in the original edition of 1814. 
The large.st table of squares and cubes is J. P. Kulik, Tafeln der 
Quadrat- und Kitbik-Zahlen (l.eijizig, 184S), which gives both a.s 
far as ioo,ocm>. Blatcr’s table of quarter-squares already mentioned 
gives squares of mimliers up to loo.ooo by dividing the number 
by 2 ; and uj) to 2()o,«)Oo by multijilying the tabular result by 4. 
Two e«irly fables give siiuarcs as far as itxi,uoo, viz. Maginus, 
Tabula leiragonica (Venice, 1592), ami Ludolf, Tctr agonome.tr ia 
tabiilaria (Amsterdam, 1690) ; (.L A. Jalm, Tafcl der Quadrat- 
iiud Kubiliwureeln (Leipzig, 1839), giv(*s si^uares to 27,txxj, cubes 
to 24,i«x), and sijuarc and cube roots to 25,51x1, at first to fourteen 
decimals and above roio to five. E. Geliii {Recueil dc tables 
numeriqnes, Huy, 18(14) gives sipiare kxiIs (to 15 places) and cube 
roots (to 10 places) ot miinbers up to 100. ('.. liutton, Tables of 

Products and Powers of Numbers (London, 1781), gives .squares up 
to 25,400, cubes to 10,000, and the first ten pow'ers of the first 
humired numbers. P. Barlow, M atheniatical Tables (original 
edition, 1814), gives tlie first t(‘n ikiwits of the first hundred 
numbers. 'l'h<* first nine or ten powers :uc given in \’ega, Tabulae 
(1797), and ill flulsse's edition of the same (i84(.)), in Kiihlcr, Hand- 
buck (1848), and in oilier collections. C. F. Faa dc Bruno, Calcul 
des erreurs (Paris, i8(>(>), and J. H. T. M idler, yiersielligc Loga- 
rithmen (1844), give s«iuares for use in connexion with the method 
of least sijuares. Ponr-jdace tables of scjuares arc frequently given 
in five- and four-figure collections of tables. Small tables often 
occur in boolcs intended for engineers and practical men. S. M. 
Hrach {Messenger of Math., 1878, 7, j). 87) has given to 33 places 
the cuiie roots (and the cube roots of the vsquares) of primes 
up to 127, Small tabi(‘s of powers of 2, 3, 5, 7 occur in various 
collections. In Vega’s Tabulae {lyyy, and the subsequent editions, 
including Hiiisse’s) the powers of 2, 3, 5 as far as tlic 45th. ;)bth, 
and 27th respectively are given ; they also occur in Kohler’s Ifand- 
burh (i8,j.8). The lirst 25 powers of 2, 3, 5, 7 arc given in vSalomon, 
Logarithmisrhe Tapia (1827). W. Shanks, Rectification of the Ciiclc 
(1853), gives every 12th power of 2 up to 2"-'b A very valuable 
paper (“ Power-tables, lurata ”) pulilished by Allan Cunningham 
in the Messenger of Math., 1900, 35, p. ij, contains the results of a 
careful examinaliuii of 2/ tables coiitaiiiiiig jjowers higher tlian the 
cube, witli lists of errata found in each. Before using any power 
table this list shouUl be consnlteil, not only in order to correct 
the errata, but fur the sake of references ainl general information 
in rcganl to such laldes. In an appendix (p. 23) Cunningham 
gives errata in tlie lablt's of squares and cubes of Barlow (1814), 
Jahn (1839), and Kulik (1S48). 

Triangular Numbers. — iC. de Joncourt, De nalura rt pracclaro 
nsu simplicissimae spe. iei numerorum trigunalium (T lie Hague, 
1762), contains a table of triangular numbers up to 20,000: viz. 
\n{n I i) is given for all numlxirs from n = i to 2o,chxx The table 
occupies 224 pages. 

Reciprocals. — 1\ Barlow’s Tables (i«8i4 and 1840) give reciprocals 
up to lo.ocM.) to 9 or 10 })laces ; and a table of ten times this extent 
is given by W. IT. Oakes, Table of the Reciprocals of Numbers from 
r to Joo,oao (Loudon, 1865). 'I'his table gives seven figures of the 
reciprocal, ami is arrangetl like a tabic of seven-figure logarithms, 
differences being added at the side of the page. Tlie reciprocal 

“ The actual place of publication (with a German title, Ac.) is 
Vienna. 'I'he copies with an English title, Ac., were issued by 
Trubuer ; and those with a ETench title, Ac., by Gauthier Villars. 
All bear the date 1888. 
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of ;i number of tivc Hgures is therefore taken out at once, ami two 
more fiKures inav l>e interpolated for as in logarithms. K. Ficarte, 
La Division raiiiitc o itnr oiUition (l^lris. i8bi). gives to ten signi- 
ficant ligures the recipnxals of the numbers from io.ckx) to loo,cxx>, 
and also ilie first nine multiples of these reciprocals. J. C. Houzean 
gives the reciprocals of numbers up to uki to jo places and their 
first nine multiples to u places in the Bullvtin of the Hrusscis 
Acadentv, 1875, 40, p. 107. L. Gelin {lUcuiil de tables nutncriques, 
Huy. 1804) giWs reciprocals of numbers to kxk» to 10 places. 

Tables for the Fxpression of I'ult^ar h'raetions as Deeinials . — ■ 
Tables of this kind have been given by Wucherer. Goodwyn and 
Gauss. \V. K. Wucherer. Be\tra!;e zum alleemeinern Gehraueh der 
Dccimalbriiehe (Carlsruhe. 1700). "gives the decimal fractiems (to 
5 places) for all vulgar fractions whose numerator and tlenominatiw 
are each less than 50 and prime to one another, arranged accortling 
to denominators. The most extensive and elaborate tables that 
have U'en published are contained in Henry troodwyn’s Tirst 
Centenary of Tables of all Decimal Quotients (London. iSio). .1 
Tabular Series of Decimal Quotients (1823). and .1 Table of the 
Ciriles arising from the Division of a Unit or anv other \Vh(de \ umber 
by all the Integers from / to /oj^ (1823). The Tabular Sines (1823), 
which occupies i 53 pages, gives to 8 places the decimal Cc>rrespcmiling 
to ever\' vulgar fraction less than whose numerator and denomi- 
nator do not surpass locx^. The arguments are not arranged 
according to their numerators or <ienominators. but according to 
their magnitude, so that the tabular results exhibit a steady increase 
from aoi ( — i.,\, ., ) to •rx>o8<)oo'i ( = .-.Vi f aiitlu^r intended the 

table to include all fractions whose numerat(»r and denominator 
were each less than Kxx.i. but no more was ever juiblished. The 
Table of Circles (1823) gives all the periods ot tlie circulating 
decimals that can arise from the division of any integer by another 
integer less than 1024. Thus for 13 we find •670023 and •i?384t). 
which are the only periods in which a fraction whose denominator 
is 13 can circulate. Phe talde occupies 107 ]'‘ages. some of the 
periods being of course very long h»r loji the period contains 

1020 ligures). The h'irs^t Centenary (i8ih) gives the complete 
pcricxls of the recijirocals of the numbers from 1 to ux>. Gocnlwyn’s 
tables are very scarce. Imt as they are nearly unicpie of their kiml 
they deserve s]K*cial notice. A secoml edition ot the First Centenary 
was i.ssueil in 1818 with the addition of .some of the Tabular Series, 
the numerator not exceeding 50 and the denominator not exceeding 
loc.>. A posthumous table of ('. F. (iauss's, entitled “ Tafel zur 
Vcrwandlung gemeiner Briiche mit Nennern aus dem ersten 'rausend 
in Decimalbriiche,” occurs in vol. it. pp. 412-434 of Iiis (it sammclte 


canon joeeundus. Besides “ tangent.’’ hinck also introiluced the 
wortl ‘'.secant.” the table of secants having previously been called 
tabula henefica by Manrolycus (1558) and tabula foechndissima by 
Victa. 

By far the greatest computer of pure trigonometrit al tables is 
George Joachim Klieticiis, whose work lias never been superseded. 
His celebrated ten-decimal canon, tlie (^f^us fuilatinufn, was pub- 
lished by \alentine Otho at Neuslatlf in iqig), ami in 1613 his 
fifteen-decimal table ot sines by Fitiscus at Franklort under the 
title. Thesaurus niathematieus. The palatinum contains a 

complete ten-decimal trigonometrical canon for every ten seconds 
of the tpiadrant. semitpiadrantally arranged, with dillerences for 
all the tabular results throughout. Sines, cosines, and secants are 
given on the left-liand pages in columns headed respectively “ Fer- 
pendicnlum,” ” Basis,” “ Hypoteniisa.” and on tht riglit-hiind 
pages appear tangents, cosecants, and cotangents in columns 
headeil respectively ” Ferpeiuliculum,” ” Hypotenusa ” ” Basis.” 

I At his death Hlie'ticiis left the canon nearly comph te, and the 
' trigonometry was linislied ami the whole edited In- N’alentine 
Otho ; it was named in honour of the elector palatine Fiedcrick I\‘., 
j who bore the expense ot publication. The Thesaurus ol 1613 gives 
I natural sines for every ten seconds throughout the ijuadrant, to 
15 places, semiipiatlrantally nrrauged, with first, second, and third 
iliflerences. Natural sines are also given for every second from 
o‘-’ to 1° and from Sg*- to to 15 places, with first and second 
ditlcreiu'cs. The rescue of the manuscript of this work by Fitist us 
forms ,a striking episode in the liistory of mathernaiicai tables. 
The alterations and emendations in the earlier part of the cor- 
rected edition of the Opus fuilatinuni were made by Fitiscus, uho 
had his suspicions that Rheticus had himself caicul.ited a ten- 
second tal)le of sines to 15 decimal places; but it could not be 
found. Kventually the lost canon was discovered amongst the 
papers of Rheticus which had passed from Otho to James ('liri-;t- 
mann on the death of the former, Among.st llu.se Fitiscus found 
(t) the ten-second talde of sines to 15 jilaces, with first, second, 
and thirtl dillerences (printed in the Thesaurus) ; (.') sines hir 

every second of the first and last degrees of the quadrant, also 
to 15 places, with first and second dillerences ; (3) the commence- 
ment of a canon of tangents ami secants, to the same number of 
ileeimal places, for every ten seconds, with first and second difter- 
enccs ; (4) a complete minute canon of sines, tangents, .iml secants, 
also to 15 decimal ])l.ui*s. 'I'his list, taken in comu'xion with 
iho () pus palatinum, an idea of tlie enormous labours under- 

taken l>v Rheticus ; Ins tables not only remain to this day the 


Werke (Gottingen. 1803). and resembles (ioodwyn’s Table oi Cinles, 
On this subject see a paper ” On Circulating Decimals, with sjn-cial 
reference to Henry Goodwyn’s Tatde of Circles and Tabular Series 
of Decimal Quotients." in Camb. Phil. Vroc., 1878, 3, p. 185, where 
is also given a table of the numbers of di^ts in the ])eriods of 
fractions corresponding to denominators prime to 10 from i to 
1024 obtained by counting from Goodwyn's table. See also under 
Circulating Decimals (below). 

Sexagesimal and Sexcentenary Tables . — Originally all calculations 
were sexagesimal ; and the relics of the system still exist in the 
division of the degree into 60 minutes and the minute into (X) 
seconds. To facilitate interpcikition, therefore, in trigonometrical 
and other tables the following large sexagesimal tallies w<*re con- 
structed. John Bernoulli. A Sexcentenary Table (T.ondon. 1779), 
gives at once the fourth term of any proportion ol which the first 
term is 600’' ancl each of the other two is less than Cck/ ; the table 
is of double entry, and may be dcscriberl as giving tlie value of 
;ry;6oo correct to tenths of a second, r and y eacfi containing a 
number of seconds less than 6<x). Michael laylor, A Sexagesimal 
Table (London. 1780). exhibits at sight the fourth term of any 
prof)ortion where the first term is Ckj minutes, the seroiid any 
number of minutes li?ss than (X), and the third any number of 
minutes and secomls under 60 minutes ; there is also another 
table in which the thinl term is any absolute number under 1000. 
Not much use ssems to have been mark* r)f these tables, both of 
which were published by the Commissioners of Longitude, Small 
tables for the conversion of sexagesimals into centesimals and 
vice versa are given in a few collections, such as Iliilsse’s edition 
of Vega. H. Schubert’s I'linfstelligt Tafcln und Gcgenlafeln (Leipzig, 
1897) contains a sexagesimal table giving ,ry 60 for .r = i to 59 
and y = i to 1 50. 

Trigonometrical Tables (Natural ). — Peter Apian published in 1533 
a table of sines with the radius divided decimally. The first 

complete canon giving all the six ratios of the sides of a right- 

angled triangle is due to Rheticus (1551), who also intro<^luced 

the semiquadrantal arrangement. Rheticus’s canon was calcu- 
lated for every ten minutes to 7 places, and Vieta extended it to 
every minute (1579). In 1554 Reinliold published a table of 

tangents to every minute. The first complete canon published 
in Iingkind was by I'homas Blundeville (i5('^4), although a table 
of sines had appeared four years earlier. Regiomontanus called 
his table of tangents (or rather cotangents) tabula foecunda on 
account of its great use ; ami till the introduction of the word 
"tangent” by Thomas Finck (Geometriae rotundi libri XIV., 
Basel, 1583) a table of tangents was called a tabula foecunda or 


ultimate authorities hut tormed the data from wliit li V latq calcu- 
lated his logarithmic canon. IMtisciis says that for twelve years 
Rheticus constantly had computers al work. 

A history of trigonometi ical tables l)y Cliarles Hutton was ])n*- 
fixed to all the early editions of his Taf>les of Logarithms, and forms 
Tract xix. of Iiis Mathematical Tracts, vol. i. j). 278. 1812. A giioil 
I deal of bibliograjihical information about tlie Opus palatinum and 
earlier trigonometrical tables is given in A. De Morgan’s article 
; ” Tables ” in the Fnglish Cydopaedia. The invention of log- 
I arithms the year after the publication of Rheticus’s volume hy 
I Fitiscus changed all the methods of calculation ; and it is worthy 
of note that Jolin Napier's original table f)f 1O14 was a logarithmic 
canon of sines and not a table of tli(* logarithms of numbers. The 
logarithiiiic canon at once sujierseded the natural canon ; anrl 
since I’iliscus’s time no really extensive talilc of pure trigono- 
i metrical functions has appeared. In recent years the employment 
of calculating macliines has revived the use of tables of natural 
; Irigonoinetrical functions, it being found convenient for some 
])urposes to employ such a machine in connexion with a natural 
canon inst<*atl of using a logarithmic canon. A. junge’s Tafel dcr 
j tvirklirhcn Lange der Sinus und Cosinus (Leipzig, 1864) was jnib- 
j lished with this object. It gives natural sines and cosines for 
I every ten .seconds of the cpiadrant to 6 jilaces. F. M. rioiitli, 
'1 aides pour Ir lalcid dcs coordonntes goniomdriques (Mainz, n.d.), 
gives natural sines ancl cosines (to 6 places) and their first nine 
multiples (to 4 jilaces) for every centesimal minute of the quadrant. 
Fables cjf natural functions occur in many collections, the natural 
and logarithmic values being sometimes given on opposite pages, 
sometimes sicle liy side on tlie same page. 

The following works contain tables of trigonometrical functions 
other than sines, cosines, and tangents. J. Fasquich, Tabulae 
logarithmico-trignHometricae (Leij)zig, 1817), contains a table cif 
I sinlv, co.s2v. taiF,v, cot**,v from .1 --1" to 45" at intervals of 1’ to 5 
; places. J. Andrew, Astronomical and Nautical Tables (Txmdon, 

! a table of ” scpiares of natural semichords,” i.e. of 

i sin-^A' from to 120° at intervals of 10" to 7 places. dhis 

table was greatly extended by Major-General Hannyngton in his 
Hciversuus, Natural and Logarithmic, sed in computing Lunar 
Distances for the Nautical Almanac (London. 1876), The name 
” haversine,” frcc^iicntly used in works upon navigation, is an 
j alibreviation of ” lialf versed sine ” ; viz., the haversine of x i.s 
equal to >(i - coHx), that is, losin^l.A'. The table gives logarithmic 
haversines for every 15" from (F to 180*’, ancl natural haversines 
for every 10” from cT to 1 80°, to 7 places, except near the beginning, 
where the logarithms are given to only 5 or 6 places. It occupies 
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327 folio pages, and was suggested by Andrew’s work, a copy 
of wliicli by chance fell into llannyngton's hands. Hannyng- 
ton recomputed the whole of it by a partly mechanical method, 
a combination of two arithmometers being employed. A table 
of haversines is useful for the solution ()f spherical triangles when 
two sides and the included angle are given, and in other problems 
in s])lierical trij^onometry. Andrew’s original table seems to have 
attractcil very little notice, llannyngton’s was printed, on the 
recommendation of the superintendent of the Nautical Almanac oK\c,q, 
at the public cost. Before the calculation of Hannyngton’s table 
K. Farley’s Natural Versed Sines (London, 1856) was used in the 
Nautical' Almanac olfice in computing lunar distances. This 
fine table contains natural versed sines from 0° to 125" at 
intervals of 10' to 7 iilaccs, with proportional parts, and log versed 
.sines from o" to 135“ at intervals of 15” to 7 places. The argu- 
ments arc also given in time. The manuscript was used in the 
olficc for twenty-live years before it was printed. Traverse tables, 
which occur in most collections of navigation tables, contain 
multiples of sines and cosines. 

Common or Brigt^ian Logarithms of Numbers and Trignno- 
nietriral Ratios . — For an account of the invention and history of 
logarithms, sec LofiAKiTiiM. The following are the fundamental 
works which ('ontain the results of the original calculations of 
logarithms of numbers and trigonometrical ratios : — Briggs, Aritk- 
meticu logarithmica (London, 1624), logarithms of numbers from 
I to 20.000 ;nul from 90, (XX) to loo.oot) to 14 jilaces, with inter- 
script dilfereuces ; Vlacq, Arithmetica logarithmica (Gouda, 1628, 
also an Knglisli edition, London, 1631, the tables being the same), 
ten-tigure logarithms of numbers from 1 to Kx:),(x>o, with differences, 
also log sines, tangents, and secants for every minutfj of tlie quatl- 
raiil to 10 places, with intcrscript differences ; Vlacq, Trigono- 
metria artificialis (Gouda, 1633). log sines and tangents to every 
ten seconds of the quadrant to 10 places, willi differences, and 
ten-ligure logarithms of numbers up to 20, (xx), with differences ; 
Briggs, 'rrigoaomeiria Dritannica (T.ondon, 1633), natural sines to 
15 places, tangents and .secants to 10 places, log sines to 14 places, 
anti tangents to 10 places, at intervals of a hundredth of a tlegree 
from to .15°, with interscript differenct»s for all the functions. 
In 1794 Vega rejirintcd at Leipzig Vlacq’s two works in a single 
folio volume. Thesaurus logarithmorum complrtus. The arrange- 
ment of the table of logaritJims of numbers is more compentlious 
than in Vlactp being similar to that of an ordinary seven-figure 
table, but it is not so convenient, as mistakes in taking out the 
differences arci more liable to occur. The trigonometrical canon 
gives log sines, cosines, tangents, and cotangents, from o® to 2° 
at intei*vals of one second, to lo places, without ditferenccs, and 
for the rest of the (piadrant at intervals of ten seconds. The 
trigonometrical canon is not wholly reprinted from the Trigofw- 
metria artificialis, as the loganthms for every second of the first 
two flegrecs, which do not occur in Vlacq, were calculated for the 
work by Lieutenant Dorfmund, Vega tlovotcd great attention to 
the det(‘(;tion of errors in Vlacq’s logarithms of numbers, and has 
given several imfiortant errata lists. F. Lefort {Annales dc- VObser- 
vatoirc de Paris, vol. iv.) has given a full errata list in Vlactj’s and 
V’cga’s logarithms of numbers, obtained by comparison with the 
great EYench manuscript Tables du cadastre (see Logarithm ; 
comp, also Monthly Notices R.A.S., 32. }>p. 255, 288 ; 33, p. 330; 
34, ]). 447). \Y'ga seems not to have l:)estowcd on the trigono- 
metrical canon anything like the care that he devoted to the log- 
arithms of numbers, as Gauss ^ estimates the total number of 
last-figure errors at from 31,983 to 47,746, most of them only 
amounting to a unit, but some to as much as 3 or 4. 

A co})y of Vlac(i’s Arithmetica logarithmica (1628 or 1631), with 
the errors in numbers, logarithms, and differences corrected, is still 
the best table for a calculator who has to perform work requiring 
ten-figure logarithms of numbers, but the book is not easy to pro- 
cure, and Vega's Thesaurus has the advantage of having log sines, &c., 
in the same volume. The latter work also has been made more 
accessible by a photographic reproduction by the Italian gove*rn- 
ment [Riproduzione fotozincograpea delV Istituto Geografico Mili- 
tare, Florence, 1896). In 1897 Max Edler von Leber published 
tables for facilitating interpolations in Vega’s Thesaurus {Tabularum 
ad faciliorem et breviorem in Georgii Vegae “ Thesauri logarithm 
morurn ” magnis canonibus interpolationis computationem utilium 
I'rias, Vienna, 1897). The object of those tables is to take account 
of second differences. Prefixed to the tables is a long list of errors 
in the Thesaurus, occupying twelve jiagcs. lYom an examination 
of the tabular results in the trigonometrical canon corresponding 
to kXxj angles von Leber estimates that out of the 90,720 tabular 
results 40,396 are in error by + 1, 2793 by ±2, and iQi by +3. Thus 
his estimated value of the total number of last-figure errors is 43,326. 
which is in accordance with Gauss’s estimate. A table of ten-figure 
logarithms of numbers up to 100,009, the result of a new calcula- 
tion, was published in the Report of the ITS. Coast and Geodetic 
Survey for 1895—6 (appendix 12, pp. 395-722) by W. W. Duffield, 

^ See his “ Einige Bemerkungen zu Vega’s Thesaurus logarith- 
morum,” in Astronomische Nachrichten for 1851 (reprinted in his 
Werke. vol. iii. pp. 257-64) ; also Monthly Notices R.A.S., 33, p. 440. 
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superintendent of the survey. The table was compared with Vega’s 
Thesaurus before publication. 

S. Pineto’s Tables de logarithmes vulgaires h dix dtcimales, con- 
struites d'abrh un nouveau mode (St Petersburg, 1871), though a 
tract of only So i>agcs, may be usefully employed when Vlacq and 
Vega are unprocurable. Pineto’s work consists of three tables ; 
the first, or auxiliary table, contains a series of factors by which 
the numbers whose logarithms arc required are to be multiplied 
to bring them within the range of table 2 ; it also gives the log- 
arithms of the recij)rocals of these factors to 12 places. Table i 
merely gives logarithms to 1000 to 10 places. 'fable 2 gives 
logarithms from 1,000,000 to 1,011,000, with proportional parts 
to hundredths. 'I'he mode of using these tables is as follows. If 
the logarithm cannot be taken out directly from table 2. a factor 
M is found from the auxiliary table by which the number must be 
multiplied to bring it within the range of table 2. Then the 
logarithm can be taken out, and, to neutralize the effect of the 
multiplication, so far as the result is concerned, log i/M must be 
added ; this (piantity is therefore given in an adjoining column 
to M in the auxiliary table. A similar procedure gives the number 
answering to any logarithm, another factor (approximately the 
reciprocal of M) being given, so that in both cases multiplication 
is used. The laborious part of the work is the multiplication by 
M ; but this is somewhat compensated for by the case with which, 
by means of the proportional parts, the logarithm is taken out. 
'liie factors are 300 in number, and arc chosen so as to minimize 
the labour, only 25 of the 3cx) consisting of three figures all dif- 
ferent and not involving o or i. The principle of multiplying by 
a factor which is subsequently cancelled by subtracting its log- 
arithm is used also in a tract, containing only ten pages, published 
by .\. Namur and P. Mansion at Brussels in 1877 under the title 
Tables de logarithmes d 12 dccimales jusqu'd 434 milliards. Here 
a table is given of logarithms ol numbers near to 434,294, and 
other numbers are brought within the range of the table by multi- 
plication by one or two factors. 'Lhe lojj^arithms of the numbers 
near to 434,294 are selected for tabulation because their differ- 
ences commence with the figures kx) . . . and the presence of the 
zeros in the diffenmee renders the interpolation easy. 

'Lhe tables of S. Gundclfmgcr and A. Nell {Tafeln zur Herechnung 
neunstclligcr Logarithmen, Darmstadt, 1891) afford an easy means 
of obtaining nine-figure logarithms, though ol course they are far 
less convenient than a nine-figure tabic itself. The method in 
effect consists in tlic use of Gaussian logarithms, viz., if 
log N -log a-flog (i I /?«) = log «-t-B where B is log [i'\pin) to 
argument -log p - log n, 'I'he tables give log » from « — 1000 
to n—io,(.Kro, and values of B for argument A.* 

Until 1891. when the eight-decimal tables, referred lo further 
on, were published by the French government, the computer who 
could not obtain sufficiently accurate results from seven-figure 
logarithms was obliged to have recourse to ten-figure tables, for, 
with only one exception, there existed no tables giving eight or 
nine figures. 'I'his exception is John Newton’s Trigonometria 
Britannica (London, 165S), which gives logaritlims of numbers 
to 100, txx) to 8 places, and also log sines and tangents for 
every centesimal minute {i,e. the nine-thousandth part of a 
right angle), and also log sines and tangents for the first three 
degrees of the quadrant to 5 places, the interval being the one- 
thousandth part of a degree. This table is also remarkable for 
giving the logarithms of the differences instead of the actual differ- 
ences. I'he arrangement of the page now universal in seven-figure 
tables — with the fifth figures running horizontally along the top 
line of the page — is due to John Newton. 

As a rule seven-figure logarithms of numbers are not published 
separately, most tables of logarithms containing both the l»garithms 
of numbers and a trigonometrical canon. Babbage's and Sang’s 
logarithms are exceptional and give logarithms of numbers only. 
C. Babbage, Table of the Logarithms of the Natural Numbers from 
1 to 108,000 (London, stereotyped in 1827 ; there are many tirages 
of later dates), is the best for ordinary use. Great pains were 
taken to get the maximum of clearness. 'Ihe change of figure in 
the middle of the block of numbers is marked by a change of type 
in the fourth figure, which (with the sole exception of the asterisk) 
is probably the best method that has been used. Cojiies of the 
book were printed on paper of different colours — yellow, brown, 
green, &c. — as it was considered that black on a white ground 
was a fatiguing combination for the eye. 'fhe tables were also 
issued with title-pages and introductions in other languages. In 
1871 E. Sang published A New Table of Seven-place Logarithms 
of all Numbers from 20,000 to 200, exx) (London). In an ordinary 
table extending from 10,000 to kxj.ocxi the differences near the 
beginning arc so numerous that the proportional parts are either 
very crowded or some of them omitted ; by making the table 
extend from 20,000 to 200.000 instead of from 10,000 lo 100,000 
the differences are halved in magnitude, while there are only one- 
fourth as many in a page. There is Jilso greater accuracy. A 


* A seven-figure table of the same kind is contained in S. Gundel- 
finger’s Sechsstellige Gaussische und siebenstellige gemeine Logarithmen 
(I-.eipzig, 1902). 
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further peculiarity of this tabic is that multiples of the clilTereiices. 
instead of proportional j)arts. are given at the siiie of the page. 
T)*pographicalIv the table is exceptional, as there are no rules, the 
numbers l>eing separatetl from the logarithms by revtrsetl commas 
— a doubtful advantage. This work was to a great extent the 
result of an original calculation ; see I riDis. /lov. >00. lufin.. 1S71. 
2b. Sang proposed to publish a nine-ligure table from 1 to i 
but the requisite support was not obtaiiieil. \ arious papers of 
Sang’s relating to his logarithmic calculations will 1 h‘ found in the 
Proc. Rov. Soc. F.din. subsequent to 1872. Iteference should here be 
made to .\braham Sharp's table of logaritlims of numluTs troin 
I to and of primes from icx) to i kk) to b)i places, also of numbers 
from 999,090 to i.iMjo.oio to 03 places. These lirst appeared in 
Geometry Improv'd . . . A. S. Philomath (London. 1717). They 
h.ave been rcpublishcil in Sherwin’s, ('allet's, and the earlier editions of 
Hutton’s tables. H. M. Tarkhurst, Astroiomical Fiddes (Xew York, 
1871), gives logarithms of numbers from i to to 102 jd.ices.' 

In manv seven-tigure tables of logarithms of numbers llie values 
of X and T are given at the top of the i)age. with 1 ’, the variation 
of each, for the purpose of deducing log sines and tangents. S and 
T denote log (sin r x) ami log (tan v v) respectively, the .irguinent 
being the number of seconds denoted by certain nuinl>ers (some- 
times onlv the tirst, sometimes every tenth) m the number eoluinn 
on each page. Thus, in Callet’s tabh*s. on the pa.ge on which the 
first number is 6721x1, X log (sin 672(/ 6720) ami 7 '— h\g (tan 
6720^6720). while the T’s are the variations of each for 10". To 


in the leading ligiires, wlien it occurs in a column, is not marked at 
all ; and the table must be useil w'ith very great caution. In iact it 
is advisable to go through the whole of it, and till in w ith ink the 
tirst <.1 atier the change, as well as mak(‘ some in.irk that will cati h 
the eye at the head ot every column containing a change. 'I'he tal >l(i 
was cnlculateil by interiiolation Irom the iriyouometria oytij'ieialis 
to 10 places ami then reduced to 7, so that tlie last lieiin' shoiiUl 
always be correct. Partly on account of the absene(' ol a mark to 
denote the ehangt* of ligun* in the column and partly 011 aeeount of 
' the si/e t^f the table and a somewhat ineouv«mient anangememt, 
the work seems never to have come into general use. romputtas 
have always ]>relerred W Hagay’s X<au>el/es Tahirs as , o}i( 0 }ii(fUt s 
rt hYdrof^raphiqHCs (Paris, i8ji)), which also contains complete 
logarithmic canon to t'very second. The change in tin column is 
very clearly marked by a large black nucleus, surrounded by a 
circle, printetl insteail of (\ Bagay’s work liaving becoiiic rare and 
costly was reprinted with the erre^rs corrected. The rej)rint, liow- 
(‘ver. bears the original title-page and ilate 1820, and th. re apjiears 
i to be no means of (lislinguishing it from the original wor. exii*pt I'V 
! turning to one of the errata in llie i>riginal edition ami i xamining 
whether the correction has btM'n imule. 

I'he only other canon to every st‘cond that has been published is 
contains 1 in R. Sliort rede's Lo^anthmir Tables (Kdinbiirgli). This 
work was originally issued in 184.; in one volume, but being dis- 
satisfied with it Sliortrt'dt* i.ssueil a new edition in i; g) in two 
volumes. 'I'he first volume contains logarithms of nnuilu rs, anli- 


find, for example, log sin 1 "52' 1 2*'7, or log sin 67 we have 

5 4*6854980 and log 6732*7 - 3‘'^2S I S() 3. whence, by aiKlition, we 
obtain 8*51 36S73 ; but P for ro" is — 2*20. whence the variation 
for 12'*7 is —3. and the log sine required is S*;i3087o. Tabks 
of 5 ami T are frequently cailcil, after their inventor. “ Delambre’s 
tables.” 

Some seven-figure tables extt*nd to loo.cx^o, .'ind others to io8.tK>(>. 
the last 800^ logarithms, to S places, being given to ensure greater 
accuracy, as near the beginning of the niinii>ers the diltercnces arc- 
large and the interpolations more laborious and less exact than in 
the rest of the table. The eight figure logarilhms. however, at the 
end of a seven-figure table are liable to oceasion error; for the 
computeT who is accustomed to I lu ce leading l igurcs. common to 
the block of figures, may fail to notice that in this jiart ol the table 
there are four, and so a figure (the fourth) is sometimes omitted in 
taking out the logarithm. In the ordinary method ot arranging a 
seven-figure tabic the change in the fourth figure, when it occurs in 
the course of the lino, is a source of freejuent error unless it is very 
clearly indicated. In the earlier tallies the change was not marked 
at all. and the cornpnbT had to dec ide for himself, each time he took 
out a logarithm, whether the third ligurc had to be increased. In 
some tables the line is broken where the change occurs ; but the 
dislexation of the figures and the corresponding irregularity in the 
lines arc very awkward. Babbage* printed tlie tourtli figure in small 
type after a change ; and Hremikcr pl.u ed a bar ovct it. The best 
method seems to be that of prefixing an asterisk to tin- fourth figure 
of each logarithm after the cliange, as is <lonc in Sc broil’s and many 
other modem tables. This is beautifully clc*ar and the astc*risk at 
once catches the e^v. Sliortredc and Sang replace o after a change 
by a w^kta (resembling a diamond in a pack of can. is). This is very 
clear in the case of the o’s, but leaves unmarked the cases in which 
the fourth figure is i or 2. \ method w’hich hncls favour in some 

recent tables is to undc^rline all the figures after the increase, or to 
place a line over them. 

Babbage printed a subscript point under the last figure of each 
logarithm that had been increasf*d. Sclirbn used n bar subscri])t, 
which, being more obtrusive, seems less satista Vuy. In some table s 
the increase of the last figure is only marked w'hem the figure is 
increased to a 5, and then a Roman five (v) is used in place of llic- 
Arabic: figure. 

Hereditary errors in logarithmic tables are considered in twm 
papers ” On the Progress to .Accuracy of Logarithmic 'lalilcs ” and 
“On Logarithmic Tables.” in Monthly Xotices R.A.S., 33, pp. 330, 
440. See also vol. 34, p. 447 ; and a paper by Gernerth,‘ZL’c 7 i. */. d. 
osterr. Gymn., Heft vi. p. 407. 

Passing now to the logarithmic trigononu.trical canon, the first 
great advance after the publication of the Trie^onometyin arti/lruilis 
in 1633 wa.s made in Michael Taylor’s Tablc>: of J.of^ariihms (T,ondon, 
1792), which give log sines and tangents to every second of the 
quadrant to 7 places. This table contains about 450 pages writh 
an average number of 7750 figures to the page, so that there are 
altogether nearly three millions anrl a half of figures. 'I'he change 

* TvCgendre {TraiU drs fonctions clUptiques, vol. ii., 1826) gives 
a table of natural sines to 15 places, and of log sines to 14 j)laces, 
for every 15^ of the quadrant, and also a tabic ol logarithms of 
uneven numlxirs from 1163 to 1301, and of primes from 1501 to 

10.000 to 19 places. The latter, wdiich was extracted from the 
Tables dii cadastre, is a continuation of a talde in W. Gardiner’s 
Tables of Logarithms (London, 1742 ; reprintcfl at Avignon, ly^o). 
which gives logarithms of all numliers to kkjo, and of uneven 
numbers from looc^ to 1 143. Lcgendnf.s table.s also appeared in 
his Exercices de calcul integreU, vol. iii. (1816). 


logarithms, Ac., and tlu* seconil tlie trigonometrical can ui to every 
second. I'lu* volumes are sold si*parately, and may be regarded as 
independent works ; they are not even ilescribed on their title- 
]>ages as vol. i. and vol. ii. The trigonoiuelrical canon i‘> very coiii- 
|)lete in every respect, the arguments being given in tiiiu as wt 11 as 
in arc, full proportional parts being ailded, Ac. 'I he change of 
figure in the column is ileiioted bv a iiokta, priiiteil instead of o w h<-re 
the change occurs. Tin* pag»* is cniwaled and the ])riiil not very 
clear, so that Bagay is to be preferred for regular use. 

I’revious to 1891 the only important tables in w hich the quadrant is 
divideil eentesimally were J. P. Hubert and L. Idi ler, Xoiu t lhs lahlrs 
:* iiloitomelruines (lierlin, 179^), and C. Borda ami J. B. j. Dc'lambre, 
Tahirs ti it:onometnqurs dthitnalrs (Paris, 1801). 'I'he loimer gi\ i*, 
among other t.ibles, natural and log sines, cusiiu's, tangents, ami 
(:otangt*nts. to 7 [>laces. tlie tirgumcnls })rocei*ding to 3*^ .it inb rvals 
of 10" and thence to 50''’ ;it intervals of T (centesimal), and also 
natural sines ami tangents tor the first hundred ten-thousandths 
of a right angle to 10 places. 'The latter gives log sim-s, cosines, 
tangents, cotangents, secants, and cosecants from o"' to 3 ' at inti'i vals 
of 10" (witfi full ])roportion.il parts lor (‘vt?i*y second), and thenc«* to 
50’’ at inlerv^als of 1' (centesimal) to 7 places. 'I'here is .ilso a t.ibl** 
of log sines, cosines, tangents, ami cotangents from o' to u/ at 
intervals of 10" and from o” to 50" at intervals of 10' (centesimal) to 
I II jilaces. Hobert and Ideler give a natural as w<‘ll as a logarithmic 
canon ; ljut Borda and Delambre giv(* only IIk- latti r. Borda and 
Dclambre give* seven-figure logaritlims of numbers to 10,000, the 
line being broken when a change of figure takes place in it. 

'J'he tables of Borda and Delambre having become dillicult to 
I procure, and seven-figure t.ibles being 110 longer siilliciiiit tor the 
j meuracy requireil in astronomy and georiesy, the Prc'iich govern- 
; nient in 1891 issm'd an eight- figure t.able containing (liesides log- 
j ari thins of numbers lu i2o,r/K)) log sines and tangents lor ever> ten 
, sect)nds (centesimal) ot tlie (|u;idrant. the latter lu ing extracted 
. Irom the Tahirs dn ladastrr of Prony (see Looakithm). 'Hie title 
of this .‘ine and hand.soinely printed work is Service geopj’aphiqne dc 
rarmt^c : Tahirs drs l^^arithmrs a huit decimalcs . . . puhlidcs par 
, ordre dll miiiistre dr la guerre (Paris, Inqirimerie Xationale, i8(m). 

These tables are now' in common usi; where eight figures are retjuired. 
j In Briggs’s Ti gonnnu fria Hritaunita of 1633 the degrei* is divided 
eentesimally, and but for tlie appearance in the .same year ol X'lacq's 
I Trigonometria artifu ialis, in which the degree is divide»l .se.x.igi'si- 
i mally. tliis reform might have been effected. It is clear that the 
I most suitalilc time for making such a i hange was wlieii the natural 
j c.'inon was replaced 1)V tlu? logaritlimic canon, and Briggs took 
I aclvantage of this opportunity. He left the degree uuallered, Imt 
i divided it eentesimally instead of .sexagesimally, thus ensuring tlie 
; advaiiLiges of decimal division (a saving of work in interpolations, 

; multiplications, Ac.) with the minimum of change. Ihe hTencli 
I mathematic:ian.s at the end of the 18th century divided the right 
; angle eentesimally, completely changing the whole .system , witli no 
i appreciable advantages over Briggs’s system. In fact tlu? centesimal 
degree is as arbitrary a unit as the nonag«-sinial, and it. is only the 
' non-centesimal subdivision of the degree that gives rise to incon- 
, vcnience. Brigg.s's exanqde w\as followerl by Roe, Oughtred. and 
other 17th-century writers; but the centesimal division of tlic 
; degree seemed to havi* entirely ])assed out of use, till it was revivt d 
j by ('. Bremiker in liis J.ogayithmisch-irigonomctrischr Tnfclii 7nit fimf 
pecimalstrllcH (Berlin. 1872, loth ed. revised by A. Kalliiis, 1006). 
'fhis little book of 158 pages gives a five-figure canon to every 
hundreilth of a degree with proportional jiarts, besides logaritlims 
of numbers, adflition and subtraction logarithms. Ac. 

The eight-figure t.able of i.Sgi has now m.ade the use of a cen- 
tesimal table compulsory, if this number of figures is required. 
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The A ntYonomisi he GesclhchafL are, however, ])ublishing an eight- 
lignrc table on the scxagesiinal system, under the charge of Dr. J. 
Jiaiiscl linger, tlai director of the k. Kecheninstitut at Berlin. The 
arrangement is lo be in groiijxs of three as in Bremiker’s tables. 

Collections of L'ables. — For a computer who requires in one volume 
logaridnns of nuiiibf'rs and a ten-second logarithmic canon, perhaps 
the t\No best books are L. Schrdn, Scven-J'igiire Logarithms (London, 
i86f;, stereotv])ed, an English edition of the German work pub- 
lislicd at Hruns'vick), aiul C. f^ruhns, A New Manual of Logarithms 
to Seven Clncc'^ of Decimals (Leipzig, 1870). Both these works 
(ot wliich tliej.' have Ijeen numerous editions) give logarithms of 
numbers and a complete ten-seconrl canon to 7 places ; Brnhns 
also giv^es log sines, cosines, tangents, and cotangents to every 
secoiul up to 6® with ])roportional parts. Schron contains an 
inLer])olation table, of 75 pages, giving the first 100 multiples of 
all nnnd)ers Iroin 40 to 420. The logarithms of numbers extend 
to io8, ()()() in Sclirdn and to 100, ono in Bruhns. Almost equally 
convenient is HremikeFs edition of \’ega’s Lof^arithmic Tables 
(Berlin, stereotyped ; the English edition was translated from 
the lorfit'tli edition of Bremiker's by W. L. F. Fischer). This 
bo(^k gives a canon to every ten seconds, and for the first five 
ilegrees to iivcry second, with logarithms of numbers to 100,000. 
Schron, Brnhns, and Brcmiker all give the proportional parts for 
all tiu' dittereiices in the logarithms of numbers. Tn Babbage's, 
Odlel’s, and many other tables only every other table of ])ro- 
portional ]>arls is given near the beginning for want of space. 
Schron, Itrnhiis, and most modern tables published in Germany 
liav(‘ titleqiagos anti introductions in different languages. J. Dupuis, 
Tables de foiiaritlimcs a scf?t dtcimales (sten^ot yped, third tirage, 
1 808, Paris), is also very convenient, containing a ten-second 
canon, bcsiiles logarithms of numbers to ioo,tx)o, hyperbolic log- 
aritlijns of numbers lo looo, to 7 places, Ac. In this work negative 
cliaracterislic s are printt'd throughout in the tables of circular 
functions, the minus sign being placed above tlic figure ; for the 
matIuMuatica] calculator these arc prcferaldc to the ordinary char- 
acteristics that are increased by 10. The edges of the ]>ages con- 
taining the circular functions are red, the rest being grey. Dupuis 
also eilited (. .diet’s logarithms in i8b2, with wliich this work must 
not be conlouiuled. J. Salomon. I.o^arithmische I'afrln (Vienna, 
1827), contains a ten-second canon (the intervals bidng one second 
for the first two degre(*s), logaritlim.s of numbers to io8,(KiO, squares, 
culies, s(|uat’e roots, and cube roots to icmx), a factor table to 
lO'j.on, tem plac(‘ Briggian and hyperbolic logarithms of numbers 
to 1 ()()() and of primes to 10,333, and many other useful tables. 
The work, wliich is scarce, is a well-printed small quarto volume. 

Of ( ollections of general tables among the most useful and 
nccessilile ar(‘ Hutton, (.'allot, Vega, and Kohler. ('. Hutton's 
well-known Mathenialieal Tables (Lomlon) was lirst issued in 1785, 
but considerable additions were made in the tilth edition (1811). 
The tables contain seven-figure logarithms to 108,000, and to i2lk.) 
lo 20 places, some antilogarithms lo 20 places, hv])erbolic logarithms 
from 1 to 10 at intervals of -oi and to 12 lk.) at intervals of unity 
to 7 places, logistic logarithms, log sines and tangents lo every 
second ol the lirst two degrees, and natural and log sinews, tangents, 
secants, and >'ers(?d sines for every minute of tlie (jua«lraiit to 7 
])lices. The natural lunctions occnjiy the left-hand pages and 
the logarithmic the right-hand. The first six editions, published 
in Hutton's lihdime (d. 1823), contain Abraham Sharp's 6i-figurc 
logarithms of numbers. Olinthus (Gregory, who brought out the 
1830 and succeeding editions, omitted those tables and Hutton's 
introduction, wfiicli contains a history of logarithms, the methods 
of constructing them, Ax. F. ('allet’.s Tables f^ortatives dc loga- 
ritlunes (stereotyped, Paris) seems to have been first issued in 
1783, and lias since ])assed through a great many editions. In 
that of 1853 the contents are seven-tigun* logarithms to loS.ocx), 
Briggian and hyjierbolic logarithms lo 48 ])Uices of numbers to 
100 .and of primes to 1097, log sines and tangents for minutes 
(centesimal) throughout the quadrant lo 7 ])laces. natural and 
log sines to 15 places for every ten minutes (('entcsimal) of the 
quadrant, log sines and tangents for every second of the first five 
liegrees (sexag(‘simal) and for every ten seconds of the quadrant 
(sexagesimal) to 7 places, licsides logistic logarithms, the first 
tmndred multiples of the motluhis to 24 places and the first ten 
to 70 ])laces, and other tables. This is one of the most complete 
and ])r.aetically useful collections of logarithms that have been 
published, and it is peculiar in giving a centesimally divided canon. 
The size ol the page in the editions published in the 19th century 
is larger tlian tiial of the earlier editions, the type having been 
reset. G. Vega's Tabulae lofiarilhmodrif'onomclricae was first pub- 
lished ill 1797 in two volumes. The first contains seven-figure 
logarithms to loi.ooo, log sines, Ac., for every tenth of a second 
to i', for every second to i"' 30', for every 10" to 3', and thence 
at intiTvals of a minute, also natural sines and tangents to every 
minute, all to 7 places. The second volume gives simple divisors 
of all numbers up to 102,000, a list of primes from ro2,cxjc) to 
hyperbolic logarithms of numbers to 1000 and of primes 
to 10,000, lo 8 places, r* and log,„r^ to ;r-io at intervals ol -oi 
to 7 figures and 7 places respectively, the first nine powers of 
the numbers from i to 100, squares and cubes to 1000, logistic 
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logarithms, binomial theorem coefficients, Ac. Vega also published 
Manuale logarithmico-trif'onometricum (Leipzig, 1800), the tables 
in which are identical with a portion of those contained in the 
first volume of tlic Tabulae. The Tabulae w'ent through many 
editions, a stereoty}K‘d issue being brought out by J. A. Hiilsse 
(Sammluiiff mathematischer Tafeln, Leipzig) in one volume in 1840. 
The contents are nearly the same as those of the original work, 
the chief difference being that a large table of Gaussian logarithms 
is added. Vega differs from Hutton and Callct in giving so many 
useful non -logarithmic tables, and his collection is in many respects 
complementary to theirs. J. C. Schidze, Neuc und erweiterte 
SammlunQ logarilhmischer, trigonometrischcr, und andcrer Tafeln 
(2 vols. Berlin. 1778), is a valuable collection, and contains seven- 
figure logarithms to 101,000. log sines and tangents to 2? at 
intervals of a second, and natural sines, tangents, and secants 
to 7 places, log sines and tangents and Napierian log sines and 
tangents to 8 places, all for every ten seconds to 4*^ and thence 
for every minute to 41;°, besides squares, cubes, square roots, and 
cube roots to irxxi, binomial theorem coefficients, powxrs of e, 
and other small tables. Wolfram’s hyperbolic logarithms of 
numbers below lo.iicx) to 48 places first appeared in this work. 
J. II. Lambert’s Supplcmenta tabularum lof^arithmicarum et tri- 
gonometric arum (Lisbon, 1798) contains a number of useful and 
curious non -logarithmic tables and bears a general resemblance 
to the second volume of Vega, but there arc also other small 
tables of a more strictly mathematical character. A very useful 
collection of non-logarithm ic tables is contained in Peter Barlow’s 
New Mathemaiical Tables (London, 1814). It gives squares, cubes, 
square roots, and cube roots (to 7 places), rcciprtxals to 9 or 10 
places, and resolutions into their prime factors of all numbers from 
I to ic.cxK), the first ten powers of numbers to 100, fourth and 
fifth powxrs of numbers from lot.) to 1000, prime numbers from 
I to 100,103, eight-place hyperbolic logarithms to io,(xx2, tables 
for the solution of the irreducible case in cubic equations, Ac. In 
the stereotyped reprint of 1840 only the squares, cubes, square 
roots, cube roots, ami reciprocals arc retained. Tlie first volume 
of Shortredc’s tables, in addition to the trigonometrical canon to 
every second, contains anti logarithms and Gaussian logarithms. 

F. H. llassler. Tabulae logarithmicae ct trigonomctricae (New York, 
1830, stereotyped), gives seven-figure logarithms to 100,000, log 
sines and tangents for every second to 1°, and log sines, cosines, 
tangents, and cotangents from i® lo 3® at intervals of 10" and 
thcncc to 45° at intervals of 30". Every effort has been made to 
reduce the size of the taVik's without loss of distinctness, the page 
being only about 3 by 5 inches. Topics of the work were published 
with the introduction and title-page in different languages. A. D. 
Stanley, Tables of Logarithms (New Haven, U.S., i860), gives 
seven-figure logarithms to icx),ooo, and log sines, cosines, tangents, 
cotangents, secants, and cost'cants at intervals of ten seconds lo 
15" anil thence at intervals of a minute to 45® to 7 places, besides 
natural sines and cosines, antilogarithms, and other tables. This 
collection owxd its origin lo the fact that Hassler’s tables w'ere 
found to be inconvenient owing to the smallness of the type. 

G. Luvini, Tables of Logarithms (London, 1866, stereotyped, juinted 
at Turin), givxs seven-figun* logarithms to 20,040, jlriggian and 
hyperbolic logarithms of primes to i 2(x) to 20 places, log sines and 
tangents for each second to 9', at intervals of to" to 2”, of 30" too®, 
of i' to 45*^ lo 7 places, besides sqn.arc and cube roots up to 625. 
The book, which is intended for schools, engineers, Ac., has a 
peculiar arrangement of the logarithms and proportional parts on 
the pages. Mathematical Tables {W. A R. Chambers, Edinburgh), 
containing logarithms of numbers to icxi.fXXT, and a canon to every 
minute of log sines, tangents, and secants and of natural sines to 
7 places, besiilcs priTportiona I logarithms ami other small tables, 
is cheap and suitabli? for schools, though not to be compared as 
reg.ards inattcx or typography to the best tables descril)cd above. 

Of six-figure tables ('. Bremiker’s Logarithmorum VI. dccimalium 
nova tabula Derol incus is (Berlin 1852) is probably one of the 
best. It gives logarithms of numbers to kxj.ooo, with proportional 
parts, and log sines and tangents for every second to 5°, and beyond 
5® for every ten seconds, with proportional parts. J. Hantschl, 
Logarithmisch-trigonometrisches llandhuch (Vienna, 1827), gives five- 
figure logarithms to io,(x>o. log sines and tangents for every ten 
seconds to 6 places, natural sines, tangents, secants, and versed 
sines for every minute to 7 places, logarithms of primes to 15.391. 
hyj)erbolic logarithms of numbers to 11,273 fo places, least 
divisors of numbers to 18,277, binomial theorem coefficients, Ac. 
R. Farley’s Six- Figure Logarithms (London, stereotyped, i84(d. 
gives sixdigure logarithms to 10,000 and log sines and tangents 
for every minute to 6 places. 

Coming now to five-figure tables a very convenient little book is 
Tables of Logarithms (Useful Knowledge Society, London, from the 
.stereotyped plates of 1839), wOiich was prepared by De Morgan, 
though it has no name on the title-page. It contains five-figure 
logarithms to 10,000, log sines and tangents to every minute to 
5 places, besides a few' smaller tables. J. dc Lalandc’s Tables de 
iogarithmes is a live -figure table writh nearly the same contents as 
Dc Morgan’s, first published in 1805. It has since passed through 
many editions, and, after being extended from 5 to 7 places, passed 
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through several more. J. Galbraith and S. Haughton, Manual of 
Mathematical Tables (London, i860), give tive-tigiire logarithms to 
io,ocx> and log sines iuul tangents for every minute, also a small 
table of Gaussian logarithms. J. Houcl, Tables dc logarithmes <1 
civq dei ivhilcs (Vans. 1871 ; new edition 1907). is a very convenient 
collection of five- figure tables ; besitles logarithms of numbers and 
circular functions, there are Gaussian logarithms, least ilivisors of 
numbers to 10,841, antilogarithms, c^-c. The work (iiS pp.) is 
printed on thin paper. A. Gerncrth, Futifstcllic;e ^emciae Loi:anthmcn 
(N'lenna. i8(>6), gives logarithms to lo.Soo and a ten-second canon. 
There are sixty lines on the page, so that the double page contains 
log sines, cosines, tangents, and cotangents extending over a minute. 

C. Bremiker, Loi^arithmisch-trii^onomfirisdu' Tafchi pfiit funf I'^ecimal- 
stcllen (loth edition by A. Kallius, Berlin, which has U'en 

already referred to, gives logarithms to uvexjg and a logarithmic 
canon to every hundredth of a tiegree (sexagesimal), in a handy 
volume ; the lines are divided into groups of three, an arrangement 
about the convenience of whicli there is a dilh'n'nce of opinion. 
11 . Gravelius, Funfsiellis^e loi*arithnusrh-tricanonietnsche Tafeht fur 
die Ib'cimalteiiuni^ des Ouadranten (Berlin, 18N0). is a well-pnnted 
tive-limire table giving logarithms to 10 , ^kx), a logarithmic canon to 
every centesimaf minute (i.r. ten-thousandth part of a right angle), 
and an extensive table (40 pp.) for the conversion of centesimally 
expressed arcs into sexagesiinally expressetl arcs and v'ice versa. 
Among the other tables is a tour-place table of snuares from o to 10 
at intervals of -rxii witli proportional ])arts. E. Becker. I.ociarith- 
misch-trii^imonu'tri’irht's HunJhurh auf funf Decimalen (jnd stereo, 
ed.. Leipzig. i8<j7). gives logarithms to lo ixig and a logarithmic canon 
for everv tenth of a minute to o‘^ and thence to 45 '’ for every minute. 
There are also Gaussian logarithms. E. Gamborg. Loi^aritnietabel 
(Copenhagen, 1897). is a well-printeil collection ot tables, which | 
contains a live-figure b^garithmic canon to every minute, tive-ligure j 
logarithms of numlx^rs to i<i,vxx:). and hve-figure antilogarithms, j 
viz., live-figure numbers answering to four-figure mantissae from j 
•CKxx) to *9999 at intervals of *woi. II. Schubert. Funfstcllu^e ! 
Taftln und Gci^cntafch'. (Leipzig. 189^')), is peculiar in giving, 
besides logarithms of numbers and a logarithmic and natural 
canon, the three converse tables of numbers answering to ' 
log irithms. and .ingles answering to logarithmic and natural j 
trigonometric.al functions. The live-ligurc tables of F. G. Gauss 1 
(Berlin. 1870) have passed through very many editions, and mention 
should also be mavle of thosi? of b. Willstoin (Hanover, i<S;()) and F. ^ 
\V. Rex (Stuttgart. S. \V. Holman. Computation Rules and ■ 

Logarithms (Xew York, 1896), contains a well-printed and convenient 
set of tables including hve-figure logarithms of numliers to io.cmh'^ 
an«l a five-figure logarithmic canon to every minute, ilie actual 
characteristics (witli the negative sign above the number) being 
printed, as in the tables of Dupuis, 1868, referred to above. l liere 
IS also a four-place trigonometrical canon and four-place anti- i 
logarithms, reciprocals, s<iuare and cube roots, Ac. G. W. Jones, 
Logarithmic Tables (4th cd., London, and Ithaca, N.Y., 1893), con- 
tains a five-place n.itiiral trigonometrical canon and a six-place 
logarithmic canon to every minute, six-place Gaussian and hyper- 
bolic logarithms, besides a variety of four-place tables, including , 
Sfiuares, cubes, ipiarter-squares, reciprocals. Ac. I'he factor table ! 
has been already noticed. It is to be observed that the fourth 
edition is quite a distinct work from the thinl, which contained much ■ 
fewer tables. J. B. Dale, Five- figure Tables of Mathematical Inline- ] 
tions (London, 1903), is a book ot 92 pages containing a number of 1 
small five-figure tables of functions wliich are not elsewhere to be j 
found in one volume. Among the functions tabulated are elliptic 1 
functions of the first and second kind, the gamma function, Lcgemlre’s j 
coefficients, Bessel's functions, sine, cosine, and exponential integrals, 1 
&c. J. Houd's Recueil de fortnules et de tables numeriques (Baris, 
1868) contains 19 tables, cx:cupying 62 pages, most of them giving 
results to 4 places ; they relate to very varied subjects — anti- 
logarithms, Gaussian logarithms, logarithms of i-b.r/i-.v elliptic 
integrals, squares for use in the method of least squares, Ac. C. 
Bremiker, Tafel vierstellif^er Lo^arithmen (Berlin. 187.^), gives four- 
figure logarithms, of numbers to 2oo<9, log sines, cosines, tangents, 
and cotangents to 8^ for every hundredth of a degree, and thence to 
45® for every tenth of a degree, to 4 places. There are also Gau.ssian 
logarithms, squares from o-exx) to 13.500, antilogarithms. Ac. The 
book contains 60 pages. It is not worth while to give a list of four- 
figure tables or other tables of small extent, which arc very numerous, 
but mention may Ixj made of J. M. l^eirce, Mathematical Tables 
chiefly to Four Figures (Boston. U..S., 1879), 42 pp., containing also 
hyperbolic functions ; \V. Hall, Four-figure Tables and Constants 
(Cambridge, 1905), fyo pp., chiefly for nautical coiiqmtation ; A. du 
P. Denning, Five-figure Mathematic al Tables for School and Laboratory 
Purposes (12 pp. of tables, large octavo) ; A. R. Hinks, Cambridge 
Four- figure Mathematical Tables (12 pp.). C. M. Willich, Popular 
Tables (London, 1853). is a useful book for an amateur; it gives 
Briggian and hyperbolic logarithms to I2cx) to 7 places, squares, 
&c., to 343, Ac. 

Hyperbolic or Napierian or Natural Lqgariihms.-^The logarithms 
invented by Napier and explained by him in the Descriptio (1614) 
were not the same as those now called natural or hy{?erbolic (viz., 
to base e), and very frequently also Napierian, logarithms. Napierian 


logarithms, strictly so called, have entirely passed out of use and 
are of purely historic interest ; it is therefore sutficient to refer to 
the article Logarithm, where a full account is given, .\part from 
the inventor’s own publications, the only strictly Napierian tables of 
importance are contained in Brsiniis’s Trigonometfia (Cologne, 
ioJ4-i(>25) and Schulze’s 5 rtWw//o/g (Berlin, 1778). the former being 
the largest that has lieen constructed. Logarithms to the base c, 
where e denotes 2-71828 . . ., were first published by J. Speidell, AVw 
Logarith mes ( i o ud- 

The most copious table of hyperbolic logarithms is Z. Dase, Tafel 
der naturlichcn I ogarithmen (Vienna, 1850), which extends from i 
to i(.xx> at intervals of unity and from uxx) to io,5(X) at intervals 
of -1 to 7 places, witli dilUrences and proportional parts, arranged 
as in an ordinary seven-figure table. By adding log 10 Id the results 
the range is from lo.cxxi to io5.otx) at intervals of unity. The table 
formed part of the Annals of the Vienna Observatory lor 1851, but 
separate copies were printed. The most elaborate table of hyper- 
bolic logarithms is due to Wolfram, who calculated to 48 places the 
logarithms of all numlx*rs up to 22cx.i, and of all priiiK s (also of a 
great many composite numbers) lx?tween tliis limit .ind 10,009. 
Wolfram’s results first appeared in Schulze’s Samnuiing (1778). 
Six logarithms which Wolfram had been prevented from CDinputing by 
a serious illness were snp]>lied in the Berliner Jahrbuch, 1783, p. 191. 
The complete table was rejirotiuced in Vega’s Thesaurus (1794). 
where several errors were corrected. fables of hyjierbolu logarithms 
are contained in the following collections : — Callet, all luimlxTS to 
100 and primes to 1097 to 48 places ; Borda ancl Delainhre (1801), 
all niimliers to I2W to ii places; Salomon (1827), all numbers to 
Kxx.) and primes to 10.333 to 10 places ; V’ega, Tabulae (including 
Hiilsst^'s t?«lition, 1840), and Kohler (1848), all numbers to 1000 and 
primes to 10,000 to 8 places ; Barlow (1814), all number ; to iu.ckk) ; 
Hutton. Mathematical Tables, and Willich (1853), all numbers to 
i2<.K> to 7 places; l^upuis (1S68), all numbers to lotx) to 7 places. 
Hutton also gives hy])erhoiic logarithms from 1 to 10 il intervals 
of -oi to 7 plicfs. Rea's Cyclopaedia (1819). art, “ Hyi>erbolic 
Logarithms.” contains a tabic of hyperbolic logarithms of all numlicrs 
to lo.cxH) to 8 place.s. 

Logarithms to base r arc generally termed Napierian liy I'nglish 
vvTiters, and natural by foreign writers. fhere seems no objection 
to the former name, tliougli the logaritlims actually invented by 
Napier depended on the base e I)iit it should be mentioneil in 
text-books that so-called Napierian logarithms are not identical with 
those originally devised and calculi ttsj by Napier. 

Tables to convert Briggian into Hypcrholic Logarithms, and vice 
versa. — Such tables merelv consist of the first hundred (sometimes 
only the first ten) multiples of the modulus -43.1.29 44811) . . . and 
its reciprocal 2-30258 ;(>929 ... to 5, 6, 8, 10, or nK>re places. 
They are generally to be found in coljections of logarithmic tables, 
but rarely exceed a pagi? in extent, end arc very easy to construct. 
Schron and Brulms l)oth give the first hundred multiples of the 
moiluhis and its reciprocal to 10 places, anrl Bremiker (in his edition 
of \’ega anil in his six-ftgiirc tables) and Dupuis to 7 places. C. F. 
Dcgen. Tabulurum Fnneas (Copenhagen, 1824), gives the first 
hnmlred multiples of the modulus to places. 

Antilogarithms. — In the ordinary tables of logarithms the natural 
numbers are integers, while the logarithms are incommensurable. 
In an antilogarithmic canon the logarithms are exact quantities, 
such as iKKX)!. -ixxioj, Ac., and the corre.sponding numbers are 
incommensurable. The largest and earliest work of this kind is 
J. Dodson’s Antilogarithmic ( anon (London, 1742), which gives 
numbers to 1 1 places corresponding to logarithms from o to 1 at 
intervals of -cxxxji, arranged like a seven-figure logarithmic table, 
with interscript differences and proportional parts at the bottom 
of the page. This work was the only large antilogarithmic canon 
for more than a century, till in 1844 Shortredc published the first 
edition of his tables ; in 1849 he published the second edition, and 
in the same year Filipowski’s fables appeared. Both these works 
contain seven-figure antilogarithms : Shortredc gives numtiers to 
logarithms from o to i at intervals of -(x.xx>i, with diflerences and 
multiples at the top of the page, and H. E. Filipowski, A Table of 
Antilogarithms (London, 1849), contains ;i table of the same extent, 
the proportional parts being given to hundredths. 

Small tables of antilogarithms to 20 places occur in several 
j collections of tables, as Gardiner (1742), Callet, and Hutton. Four- 
1 and five-place tables are not uncommon in recent works, as c.g. in 
I Houil (1871), Gamborg (1897), Schubert (1896), Holman (1896). 

; Addition and Subtraction, or ("raussian Logarithms. — The object of 
I such tables is to give log (a ±6) by only one entry when log a and 
log b arc given. Let 

/l=log X, B = log (i-hx-^), C^log (i-f-^r). 

Leaving out the specimen table in Z. T.eonelli's Theorie des loga- 
rithmes additionnels et deductifs (Bordeaux. 1803), in vvliich the 
first sugge.stion was madc,^ the principal tables are the following: 
Gauss, in Zach's Monatliche Correspondenz (1812), gives B and C 
for argument A from o to 2 at intervals of -ooi, thence to 3-40 

‘ l^onelli’s original work of 1803, which is extremely scarce, was. 
reprinted by J. Houd at Paris in 1875. 
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at intervals of >01, and to 5 at intervals of •!, all to 5 places. This 
table is reprinted in Gauss's UVr/tc, vol. iii. p. 244. E. A. Matthies- 
sen, Tii/e/ zur bequemrrn Berechnun^ (Altona, 1818), gives B 
and C to 7 jdaces for argument A from o to 2 at intervals of -oooi, 
thence to 3 at intervals of *001, to 4 at intervals of -oi, and to 5 
at intervals of • i ; the tal)lc is not conveniently arranged. Peter 
(xray, f'tihlcs and Formulae (London, 1849, and “ Addendum,” 
1870), gives C for argument A from - 3 to - i at intervals of -ooi 
and from i U) 2 at intervals of -oooi, to 6 places, with propor- 
tional [larts to Imndredt.hs, and log (i - .v) for argument .1 from -3 
to - 1 at intervals of -ocai and from i to 1*8999 ‘'^t intervals of -oooi, 
to places, witli proportional j)arts. J. Zeeh, Tafcln dev Additions- 
und Suhlyartioii'i-i.o^arithmen (I-A‘ii)zig, 1849), gives B for argument 
A from o to / at intervals of -(xxji. thence, to 4 at intervals of 
♦OOI and to (> at intervals of -oi ; also C for argument A from 
o to 0003 at intervals of •ocxxjooi, thence to *05 at intervals of 
•oo(M)Oi and to -303 at intervals of •cxjckji. all to 7 places, with 
pro])r)rtional j-arts. 'fhese taldes are reprinted from Hiilsse’s 
edition of Vega (1849) ; the 1840 eilition of Hiilssc's Vega con- 
tained a reprint of Gauss’s original table. T, Wittstein, 
rithmrs dr Gauss d sept ddciwnlrs (Hanover, 1866), gives B for 
argument A from 3 to 4 at intervals of -i. from 4 to 6 at intervals 
of -OI. from d to 8 at intervals oi -(k)!, from 8 to lo at intervals 
of -OOOI. also from o to 4 at the same intervals. In this haiid- 
somt' work the arrangement is similar to that in a seven-iigurc 
logarithmic tnble. Gauss’s original llve*place table was reprinted 
in Pasquich, 1 ahnlae (Lei])zig. 1817) ; Kohler, Jerome dc la I.ande's 
Tafcln (Leipzig, 1832), and JIandbiich (Leipzig, 1848) ; and Galbraith 
and llaughton, Manual (Lontlon, 1860). Houel, Tables dr lo^a- 
rit/wics (1871), also gives a small five-place table of Gaussian 
logarithms, the addition and subtraction logarithms being separated 
as in Zech. Modified Gaussian logarithms are given by J. H. T. 
Miillcr, Viersirlli(*r Lof^arithmen ((iotha, 1844), viz., a four-place 
table of B and - log (i - .v'M from A — o to -03 at intervals of -ocxn, 
thence to • J ^ at intervals of -noi, to 2 at intervals of -oi. and to 
4 at intervals of •! ; and by Shortredc, Logarithmic Tables (vol. i., 
1849). viz., a live-place table of B and log (M-.v) from - 5 to 
3 at intervals of •!, from A - 3 to 2-7 at intervals of -oi, to i‘3 at 
intervals of -ooi, to 3 at intervals of •()!, and to 5 at intervals 
of -I. Filipowski’s Antilo^arithms (1849) contains (iaussian log- 
arithms arranged in a new way. The princifial table gives log 
(.r I I) as tabular result for log .r as argument from 8 to 14 at 
intervals of -ooi to 5 places. VVeidenbacli, 'Tatcl um den Loc^arith- 

men . . . (Copenhagen, 1829). gives log for argument A from 

•382 lo 2'()02 at intervals of ‘(kj!, to 3-6 at intervals of ‘Oi. and 
to 5-5 at intervals of •! to 5 places. J. Houtd’s Ret itcil dc for mules 
ct dr (aides HHmhiqucs (2nd ed., Paris, i8()8) contains tables of 

log,„(.v I 1), amt fromIog.v= - 5 to -.5 at in- 

tervals of -i, from log .r= - 3 to -i at intervals of ♦or, from 
log .V- - I to o at intervals of -ooi. F. W. Rex {Funfsiellii^e 
Lo^aritlimni-Tafeln, Stuttgart, 1884) gives also a five-figure table 

of log \ and E. Hammer in his Seclisstelll^e Tafcl dcr Wrrthc 

fur jednt Wert des Arffuments lo^ x (Leipzig, i9<-)2) gives a six- 
figure table of this function from log .v-7 to T-gptxx^, and thence 
to T -999700 to 5 places. S. Gundeliinger’s Sechsstclli^e, Ganssische 
und sichrnstcllif^e ^emrine La^ariihmen (Leipzig, IQ02) contains a 
table of log,(, (i l-.v) to 6 places from log - 2 to 2 at intervals 
of -ofo. G. \V. Jones’s Logarithmic Tables (4th ed., London, and 
Ithaca, N.Y., 1893) contain 17 pages of Gaussian six-figure tables ; 
tht? principal ol which give log (i [ x) to argument log x from 
log .V -2 *80 to o at intervals of ♦(x^ii, and thence to ♦igQO at 
intervals of -ocxjn, and log (i ~ x~^) to argument log x from log 
x = ‘4 to ♦s at intervals of •(XX)i, and thence to 2*8 at intervals of 
•OOI. (Gaussian logarithms to 5 or 4 places occur in many collec- 
tions of five-figure or four-figure tables. 

Quadratic Logarithms . — In a pamphlet Saggio di iavole dei loga- 
ntmi auadratici (Udine, 1885) Conte A. di Prampero has described 
a metliod of obtaining fractional powers (positive or negative) of 
any number by means of tables contained in the work. If 

and if the logarithms are taken to be Briggian and a — and 
b 2 then .r = log,o log,<,iV/log 2 + 10. 

Ihis quantity the author defines as the quadratic logarithm of 
iV and denotes by L^^N. It follows from this definition that 
i logj„y/logi„2. Thus the quadratic logarithms of 
N anil N'‘ where s is any power (positive or negative) of 2 have 
the same mantissa. 

A subsidiary table contains the values of the constant 
for 204 fractional values of r. The main table contains 
tlic values of jcxx> mantis.sae corresponding to arguments N, X^. 
AC . . . (which all have the same mantissae). Among the argu- 
ments are the quantities io*o, lO-J, 10 2, . . . 99-9 (the interval 
being ♦!) and io-cx>, looi, . . . 10-99 (the interval being 01). As 
an example, to obtain the value of 12? we take from the first table 


the constant - 0-584962, which belongs to and entering the main 
table with 12 we take out the quadratic logarithm lo- 11^937 which, 
by applying the constant, gives 9*524975 the quadratic logarithm 
of the quantity required. 

An appendix (Tavola degli esponenti) gives the Briggian loga- 
rithms of the first 57 numbers to the first 50 numbers as base, 

viz. logxiV lor A' 2, 3 57 and 2r--2, 3 50. The re.sults 

arc generally given to 6 places. 

Logistic and JToportional Logarithms. — In most collections of 
tables of logarithms a five- place talile of logistic logarithms for every 
second to 1° is given. Logistic tables give log 36 o<j - log x at inter- 
vals of a second, x being expressed in (legroes, minutes, and seconds. 
In Schulze (1778) and \T'ga (1797) the table extends to x=:^ 6 oo'' 
and in Callct and Hutton to ,r — 5280". Projiortional logarithms for 
every second to 3“ {i.e. log 10,800 -log .r) form part of nearly all 
collections of tables relating to navigation, generally to 4 ])laccs, 
sometimes to 5. Bagay, Tables (1829). gives a five-place table, 
but such arc not often to be found in collections of mathematical 
tables. TIic same remark applies to tables of proportional log- 
arithms lor every minute to 24’', which give to 4 or 5 places the 
values of log 1440 - log x. The object of a proportional or logistic 
table, or a table of log a - log x, is to facilitate the calculation of 
proportions in which the tliird term is a. 

Interpolation Tables. — .\11 tables of proportional parts may be 
regarded as interpolition tables. C. Breniiker, Tafcl der Pro- 
portionalteile (Berlin, 1843), gives proportional parts to hundredths 
of all numbers from 70 to 699. Schrbn, Logarithms, contains an 
interpolation table giving the first hundred multiples of all numbers 
from 40 to 410. Sexagesimal tables, already described, are inter- 
polation tables where the ilcnominator is 60 or 600. Tables of 
the values of lunomial theorem coefficients, which are required 
when second and higher orders of tlifferences arc used, are described 
below. \V. S. B. VVoolhouse, On Interpolation, Summation, and 
the Adjustment of Numerical Tables (London. 1865), contains nine 
pages of interpolation tables. The book consists of papers ex- 
tracted from vols. ii and 12 of the Assurance Magazine. 

Dual Logarithms. — This term was used by Oliver Byrne in his 
Dual Arithmetic, Young Dual Arithmctiiian, Tables of Dual Loga- 
rithms, A'c. (London, 1863 67). A dual number of the ascending 
branch is a continued product of powers of i-i, i*oi, i-ooi, tS:c., 
taken in ordiT, the powers only being cxi>rcssed ; thus 4 6,0, 7, 8 
denotes (i-i)®(i-oi)*(i-ooi)^(i-o(.)oi)*, the numbers following the \ 
lieing called dual digits. A dual number wliich has all but the 
last digit zeros is called a dual logarithm ; the author uses dual 
logarithms ia which there arc seven ciphers between the 4, and the 
logaritliin. 'Ihus since i-(x.)6oi 50.: is equal to 4^ 0,0, 0,0.0, 0,0, 599702 
the wliole number 599702 is the dual logarithm of the natural number 
i-(xj6oi 502. 

.A dual number of the descending branch is a continued product 
of powers of •q,-99, Ac. : for instance, (•9)^(*99)“ tlcnoted by ‘3 '2 t- 
The Tables, which occu])y 112 pages, give final numbers and log- 
arithms, botli of the ascending and descending brancht'S, and the 
correspomling natural numbers. The author claimed that his tables 
W'ere superior to tliose of common logarithms. 

Constants. — In nearly all tables of logarithm.s there is a page 
devoted to certain frefjuently used constants and their logarithms, 
such as IT, TT'b TT", ,^'ir. A sj)ccially good collection is printed in W. 
rcmpleton’.s Millwright's and Engineer's Pocket Companion (cor- 
rected by S. Maynard, London, 1871). which gives 58 constants 
involving tt anfl their logarithms, generally to 30 places, and 13 
others tlmt may be properly called mathematical. A gooil list of 
constants involving tt is givaui in Salomon (1827). A jiaper by G. 
Paucker in Grimcrt's Archiv (vol. i. p. 9) has a number of constants 
involving rr given to a great many places, and Gauss’s memoir on 
the Icmniscate function {Werke, vol. iii.) has e~\^f &c., 

calculated to about 50 places. The quantity tt has been worked 
out to 707 places (Shanks, Proc. Roy. Soc., 21, p. 319). 

J. C. Adams has calculated Euler’s constant to 263 places {Proc. 
Roy. Soc., 27, p. 88) and the modulus -43429 ... to 272 places 
{Id. 42, p. 22). The latter value is quoted in extenso under 
Logarithm. J. Burgess on p. 23 of liis pajicr of 1888, referred to 
under Tables of e^, has given a number of constants involving ir and 
p (the constant *476930 . . . occurring in the Theory of llrrors), 
and their Briggian logarithms, to 23 places. 

Tables for the Solution of Cubic Equations. — Lambert, Supplementa 
(1798), gives ±{x-x^) from .v=-ooi to 1*155 intervals of -ooi to 
7 places, and Barlow (1814) gives from xr^i to 1-1549 at 

intervals of -exx)! to 8 places. Very extensive tables for the solution 
of cubic equations are contained in a memoir “Beitriige zur Autlosung 
hoherer Gleicliungcn ” bv J- P- Kulik in the Abh. der k. Bohm. Ges. 
der UVss. (Prague, i860), ii, pp. 1-123. The principal tables 
(pp. 58-123) give to 7 (or 6) places the values of + {x ~ x^) from 
A'— o to .r - 3-2800 at intervals of -cx)!. There are also tables of the 
even and uneven determinants of cubic equations, Ac. Other tables 
for the solution of equations are by A. S. Guldberg in the Forhand. 
of the Videns-Selskah of Christiania for 1871 and 1872 (equations 
of the 3rd anil 5th order), bv S. Gundelfinger, Tafeln zur Berecknung 
der veellen Wurzeln sdmtlil'her trinomischen Gleichungen (Leipz^, 
1897), which depend on the use of Gaussian logarithms, and by K. 
Mehmc, Schlomitch' s Zeitschrift, 1898, 43, p. 80 (quadratic equations). 
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Binominal Theorem Coefficients, — Tables of the vahies of 
.v(v-i) a(v-il(v -2) \(.1' - i) . . . ( V - 5) 

1.2 ’ 1 . 2 . f " ■ ■ I . 2 . . . O 

from r- oi to ,r - i at intervals of oi to 7 places (which are useful 
in interpolation by second and higher orders of ilitterences). occur 
in Schube ( 1 77S). Barlow ( iS 14). Vega ( 1 707 and succeeding editions). 
Haiitschl (1827), and Kohler (1848). \V. Rouse, Poctrinr of Chances 

(London, n.d.), gives on a folding sheet (ft f ^)" for n 1,2,... 2u. 

H. Gylden {Recueil Jes Tables, Stockholm. 18S0) gives binomial 
coetheients to >1 — 40 and their logarithms to 7 jdaces. Lambert, 
Supplrmenta (1708). has the coetheients of the lirst ib terms in 
(1 and (t - v)L their values being given accurately as decimals. 

Vega (1797) has a page of tables giving ^ . ',• * * * 

similar quantities to 10 places, with their logarithms to 7 places, and 
a page of this kind occurs in other collections. Kohler (1848) gives 
the values of 40 such (juantities. 

Fieurate Sumber';. — IXmoting n[n i i) ... {n \ i 1) / ! by [»].. 
Lambert. Supplemcuta, 1798. gives [«], from n- i to u and from 
* -T to / - I i : and G. \V. Hill (Amer. Jour. Math.. 188.J.. o. p. i.?o) 
gives log, ,[n] for n f.. S, and from i = i to / - ^u. 

T} ii;on ny.it} ic ill Quadratic Surds . — The surd v.dues t>f the sines 
of every third degree of the quadrant are given in some tables 
of logarithms ; e.g., in Hutton’s (p. xx\ix.. ed. 1855), wt* find 
sin 3® ^ (5 : ,^'5) r v'V T s •; “ s (V^a -3 >,'5) ■ s \ ]\ I 'j 

numerical values of the surds ^(5-^-\ 5). gnen | 

to 10 places. These values were extendetl to 2«) places by IVter 1 
Gray. Mes.^. of Math., 1877. b. p. 105. i 

Cinulatnii^ Ibcini.ih. — GocKlwyn's tvibles have been described 1 
already. Several others have been published giving the numlHTs I 
of <ligits in the periods of the reciprocals of primes : Burckhaiilt , 
Tables des dicisrurs du pionier niillion (Baris, iS 14-18 17), gave one 
for all primes up to 2543 and for 22 primes exceeding that limit. 
E. Oesmarest, Th 'urie da n md'rcs (Paris, 1852), included all primes 
up to i<.',iK>n. G. Reuschle. Mathcmafischc Abhaudliin.:, cnthalteiui 
neue zahlcntkrorctische Tabclleii (18 >6). contains a similar table to 
1 5, OCX). Ihis W. Shanks extended to (lo.rxx) ; the portion from 
I to 30, (XK^ is printed in the /Ver. Roy. Soc., 22. p. 2C)<). .ind the 
remainder is preserved in the archives of the society {fd., 23, p. 2bo 
and 24. p. 302). The number of digits in the decimal period of \ p. 
is the same as the ex’xjnent to whicli lo Ik longs for modulus />. so 
that, whenever the period has p - i digits, 10 is a primitive root of p. 
Tables ot primes having a given number, of tligit-^ in Iheir j)erio<ls, 
i.e. tables of the resolutions of lo'’ - i into factors and. as far as 
known, into prime factors, have been given liy W. Loolt (in GrunerVs 
Archiv, 16. p. 54; reprinted in Soiw. aunales, 14, ]i. 115) and by 
Shanks {Prnc. Roy. Sol., 22 , p. 381). The former extends to n - <>0 
and the latter to n -ifx), but there are gaps in both. Reuschle’s 
tract also contains resolutions of lo' i. 

There is a similar talkie by (^ H. Bickmore in Mess, of Math., i8y6i 
25. p. 43. A full account of all tables connt'c.ting » and p when* 
lo”=T, mod p, lo’* being the least })0\ser h^r which this congruence 
holds good, is given by .Vllan Cunningham {Id., 1904, 33, p. 145). 
The paper by the same author, “ Period-lengtlis of Circulates” 
{Id. 1900, 29, p. 145) rel.-ites to circulators in the scale ot rarlix a. 
See also tables of the resolutions of a” - i into factors under Tables \ 
relating to the Theory of X umbers (below). Some further references 
on circulating decimals axe given in Proc. Camh, Phil. Soc., 187.S, 3, 
p. 185. 

Pythagorean Triangles. — Right-angled triangles in which the sidc.-s 
and hypothenusc are all rational integers arc frequi-ntly termed 
Pythagorean triangles, as, fur example, the triangles 3, .j., 5, and 
5, 12, 13. Schulze, Sammliing (t 77«''), contains a table ol such 
triangles subject to the condition tan (w being one of the 

acute singles). About kx) triangles are given, but .some (xxur 
twice. Large tables of right-angled rational triangl<*s were given 
by C. A. Hretschneider, in GrunerVs Ardiiv, 11841, i. p. 96, and by 
Sang. Trans. Roy. Soc, Edin., 1864, 33. p. 727. In tliese tables th»; 
triangles arc arranged according to liyjiothenuscs and extend to 
1201, iZQCi, 49, and 1105, 1073, 264 respectively. \V. A. Whitworth, 
in a pajXfF read before the Lit. and Phil. Society of Liverpool in 
1S75, carried his list as far ai> 2.^65, 2337, 784. See also 11 . Rath, 
“Die rationalen Dreiecke,” in GrunerVs Archiv, 1874, 56, p. [88. 
Sang’s paper also contains a table of triangles liaving an angle ot 
1 20^ and their sides integers. 

Powers of w , — G. Paucker, in GrunerVs Archiv, ]). 10, gives ir-* and 

to 140 places, and x-®, x i, xS, xii to about 50 places ; J. Burgess 
{Trans, Roy. Soc. Edin,» 1898, 39, IL, No. 9, p. 23) gives ( 4 x)-L 
2 i 7 r-i, and some other constants involving x as well as th€?ir Briggian 
logarithms to 23 places, and in Maynard's list of constants (sec 
Constants, above) x® is given to 31 places. The first twelve powers 
of X and x-i to 22 or more places were given by Cilaishcr, in Proc. 
Lond. Math. Soc., S, p. 140, and the first humlred multiples of x and 
x*' to 12 places by J. P. Kulik, Tafcl der Quadrat- und Kubik-Zahlcn 
(Leipzig. 1848). 

The Siries i'"-f 2-"-f-3-"-i-&c. — Let 5 „, Sn, ffn denote respectively 
the sums of the scries &c., 1*" - 2-«d'3'" - 


I I"” f 3"'H-5“" -i- Legendre {I'raite des fouctions ( Hipliques, 

vol. 2, p. .4.32) computed S,, to 16 jilaces from n i lo 3c;, and 
Ghiisher {Proc. J.omi. Math. Soc., 4. p. 48) deduced s„ and c,, for fJie 
.same arguments and to the same number of places. Tin- latter also 
gave S,„ s,„ tT„ for n 2. 4. (\ ... 12 lo 22 or more places {I ’roc. Lond. 
Math. .Sec.. 8, p. 140). and the vxdues of 2 :,,, where 2 " 13 "" }- 
5 *‘4- vvc. (prime numbers only involved), lor n 2, 4, (>. ... 39 to 

15 ])laces {Comptc icndu dc VA.s.soc. Francaisc, 1878. p. 172). 

C. W. Merrilield {Proc. Roy. Soc., iSSi, 33, p. 4) gave the values 
of log. S„ an<l for // i,.j, 3, .... 35 to 15 places, and Glaisher 

(Quar. Jour. Math., 1891, 23, p. 347) gave the values ol the same 

jjuantities tor n 2.4.i» 80 to 24 places (last ligure imcertain). 

Meniheld’s table was repriiit'.'d by J. P. (iram on p. 209 ot (he ])a|HT 
of 1884. referred to uniler .'^inc-intc^rul, c^-r., who also added the 
valut'S of log,,, S„ lor the saim* arguments to 15 places. An error 
in in Merrilield’s table is pointed out in Quar. /. ur. Math., 
-5. P* 37T i[uantity is correctly given in (iram’s reprint. 

T. J. Stieljes has greatly extended Legmidre’s t.dile ot S„. His table 
{Acta math., 1SS7, 10. p. 299) gives .S'„ for all values uf n nji t(j n - 70 
to 32 places. Except for six errors ol a unit in the last ligure lie 
lound Legendre’s table to be corn'ct. Legendre’s talkie was re- 
printcxl in L>e Morg.in's Dtff. and hit. C alc. (18.4.3), p. 554. Vaimus 
small tables ot other seru's. involving inversi* powers of prime 
numbers, such as 3 " - 7 " : 1 1" - LV'd- • • .. 'Tif* given in vols. 

25 and 20 of the Quar. Jour. Math. 

Tables of o' and c-', or Hyperbolic A ntilogarilhms . — 1 lie largest 
tables are the following: C. Guderiiiann, 'Thc(>ric der potenziah odcr 
rvhtisch-hypcrbolisi hni Functionen (Bt'rlin, 1833), which consists of 
papers reprinted from v'ols. 8 and 9 of Crcllc’s Journal, and giv'es 
log,,, sinli v, log,,, cosh .v, and Jog,,, tanh a trom .v -2 to 5 .it intervals 
of -cKai to 9 places and from r 5 to i 2 at interv\als of -oi to 10 ]dac('s. 
Since sinh x l(<’^-c-') and cosli x }.{c' : <’•'). the valm‘s of 

and c •' arc dcducible at once* by aelilition and sulitraction. 
F. W. Newman, in Camh. Phil. Trans., 13, p. 145, givx-, values of 
e ' from v -o to I5'34() at intervals of -ooi lo 12 places, from 
V. i3*35o to i7‘298 at intt‘rvals of •{Mi2,and from v— 1 7»3t o to .’7-9 ^ t; 
at intervals of kk);;. to 14 places. Glaislter, in Camh. Phtl. Thins., 
13, ]>. 243, gu'es four tables (4 r', e--'. log,,, r', log,,, c--'. tlu-ir rangi*s 
being from v --ooi to *1 at intervals of -ooi, from an to 2 at intervals 
of -OI, from •! lo 10 at intervals of .1. from i to 500 at intervals of 
unity. X'ega. Tabulae (1797 and later ed.), has log,,, r' to 7 ])laces 
and e' to 7 ligures irom v 01 to 10 at intervals of -oi. Kohler’s 
Ilandbuch contains a small table of c'. In Schulze’s Sannnlung 
(1778) c' is giv'en tor r j. 2. 3. . . . 2.|. to 28 or 29 figures and for 
X 25. 30, and 9 o to 12 or 3^ figures; this t.ilde is re]>rinled in 
Glaisher’s ])a])er (loc. cit.). In Srilomon’s I afcln (1827) tlie vxdues 
of c", f®". . . . ^’ Oooooo,) where n has the vahies i, 2. . . , 9, 

are given to I2 ])laces. Brelschni’ider. in GrunerVs Archiv, 3, 3^, 

gav'e and C"-' and also sin x and cos v tor i 2. . . . 10 to 20 
places, and J. P. (iram (in his paper of 1884, referred to under Sinc- 
inttxral, t'-c.), give.s c‘ for a — 10, 1 i , ... 20 to 34 places, .and from 
X'-y b) .V 20 at inlervxds of 0-2 to 10, 1^. 14. or 15 plices. J, 
Burgess {Trans. Roy. .Sor. Edin., 18S8, 39, ll. No. 9) has giviai (p. 29 ) 

the values of r ^ and “c ' for v and fora i, 2,.... lo to U) 
V X " * .) 

! places. In the same paper he also gives the values of , - c from 

s X 

X -- n t o .V 1*250 to 9 places, am 1 from .v = i • 2 5 to .v i • qi > at i ntervals 
of -ui, £ind thence at various intervals to .v 9 to iq jdaces, ami the 

vahies of log,f, /“c from .v _ t to .v 3 at intervals of -ooi to 

N X 

16 places. 

T act’ trials . — The values of log,,, (a !), where 7? ! rlenoles i .2.3... 
n, from n - i to 1200 to 18 places, are given by F. Degen, Tabu- 
larnm Enneas (( openhagen, 1824), and reprintixl, to 9 jilaces, at the 
end of Do Morgan’s article ” IVobabilities ” in the ICncyt Inpacdia 
Metropohtana. Shorlrede, Tables (1849, vol. i.), gives log (;/ !) to 
a:=T(M)o to 5 places, and for the arguments ending in o to 8 places. 
Degen also gives the conqdemenls of the logarithms. The first 
20 figures of the values of n y n ! and the values of - log {n x n !) 
to [<) places are given liy Glaisher as far as n -71 in the Phil. Trans. 
for 1870 (p. 370), and the values of ! to 28 significant figures 
as far as n- 50 in Camh. Phil. Trans., 13, p. 249. 

BernyiiUian Numbers.— The first fifteen Bernoulli. in numbcTs 
were given l)v Euler, Inst. Cab. Diff., part ii. cli. v. Sixteen more 
were caleulated by Rothe, and the first thirty-one were ])ublished 
by M. Ohm in Crellc’s Journal, 20, p. ii. J. (.. Adams calculated 
the next thirty-one, and a table of the first sixty-two was published 
by him in the Prit. Ass. Report for 1877 a,n<l in Crrlle's Journal, 85, 
p. 269. In the Rrit, Ass. Report the numbers are given not only as 
vulgar fractions, but also expressed in integers and ( irculating 
decimals. Ihe first nine figures of the vahies of the first 250 Bcr- 
noullian numbers, and their Briggian logarithms to 10 places, have 
been puVilishcd by Glaisher, Camh, Phil. Trans., 12, p. 384. 

Tables of log tan (.fx-f-^</i). — C. (;ud(*rmann, Theorie der pntenzial- 
oder cyklisch-hyperholischen Functionen (Berlin, 1833), gives (in 100 
pages) log tan (|x-l .J0) for every centesimal minute of the (iii.adrant 
to 7 places. Another table contains the values of this function. 
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also ai intiTvals of a minute, from 88® to icx)” (centesimal) to ii 
places. A. M. Le^»<*n<lrc, J'raitr dcs fonctions dlipiiqxies (vol. ii. 
p. 250). {^iws the same function for every half degree (sexagesimal) 
of the (pKulrant to 12 places. 

Th' Gannmt h'uurtinu.- Legendre’s great table appeared in vol. ii. 
of his Exert ica Uc calcul interval (iKid), p. 85, and in vol. ii. of his 
I'rait' dcs fmutions vUiptiuiics (1826), p. ,189. f-og,,, V{x) is given 

trom V r to ' at intervals of -ch)! to 12 places, with rlifferenccs to 
the third ordir. 'I'his tabh? is reprinted in full in O. Schldmilch, 
dnnlvti^chc Sluriicn (1848), p. 18?; an abridgment in which the 
arguments dilh r by -oi is given by I)e Morgan, and Int, Calc., 

p. 587. The last figures of the values omitted are also supplied, 
so that the f\dl table can b(‘ reproduced. A seven-place abridgment 
(witlmut dilterences) is published in J. Bertrand, Calcul integral 
(1870). ]). 28<;. and a six-hgure abridgment in B. Williamson, Integral 
Calculus (i88.|), p. 169. fn vol. i. of his Excrcices (1811), Legendre 
had previously published a seven-place table of logj^, r(.r), without 
tlilfercnces. 

Tables dm r cried with Elliptic Functions . — Legendre published 
eLd»oTMt(' tabl*‘S of the elliptic integrals in vol. ii. ot his iraite dcs 
f ignitions rlliptiqiics (1826). Demoting the modular angle by 0 , 
the am])litmle by 0, the incomplete integral of the first anti second 
kind l)y /'(0) ami P\{tp), ami the complete integrals by A' and E, 
th»* tables are : (i) logj,,/? and log,„A* trom d -o" to 90” at intervals 

of t)--i to 12 or 14 places, with ditfereiioes to the third order ; (2) 
A,(</*) and the moilular angle being 45'’, from 0-o‘‘ to 90® 

at intervals ut o°*5 to 12 places, with ilifferences to the fifth order ; 
(3) E^{ 4 S'') ami A (45®) from O-o^ to 90® at intervals of with 
ciitfercnces to the sixth order, also E and A* for the same argnments, 
all to 12 ^daces ; (4) /ii(0) and /'(0) lor every degree of both the 
am])litude an<l the argument to 9 or 10 places. Tlie lir.st three t.ables 
had been ])idjlished previously in vol. iii. of the Excrcices de calcul 
integral (1810). 

Tables inv'dving q. -V. F. Verhulst, Traitr dcs fonctions cUiptiques 
(Brussels, 1841), contains a table of log,„(l‘"»gi(,)? * f<^r argument 0 
at iiitiTvnls <.»f to t2 or 14 places. C. (L J. Jacobi, in Crellc^s 
Journal, .! 0 . p. 93. gives log,„ q from 6 to 90’’ at intervals of o-'-i 
t(3 5 places. E. D. Ek Mcissel’s Samnilung niathcniatischcr Tafcln, i. 
([serlohn. 1860), consists of a table of Iog,„7 at intervals of C from 
/L-o’ to ()()’ to 8 places. Glaisher, in AJonth. Not. ICA.S., 1877, 
37, p. .;72, gives log^,, q to it; places and q to 9 places for every degree, 
in j. itertrand’s Calcul Integral (1870), a table of log,,, q from U cE 
to 9'f^ at intervals of 5' to 5 ])laces is accoiii])anied by tables of log,,, 
vJ-DCV) and log,,, log,,, q-'^ and by abridgmemts of T.egendre’s tables 
of the elliptic integrals. O. Schldmilch, Vorlcsitngen der huheren 
.'Inalvsis (Brunswick, 1879), p. 448, gives a small table of log,^ ^ for 
every degree to 5 places. 

Lcgcndrian Coefficients {Zonal Harmonics ). — The values of P*‘{x) 
for )i 1 , 2, 3, ... 7 trom x -o to t at intervals of *01 are given j)y 
(daislier, in Brit. elss. Ecp., 1879, pp. 154 57. The functions tabulated 
are /’>(v) -.V, y’-(v)--.\(3.v2- I), /«(>)= 1 ( 5 a-» - 3^). /%v)-H 35 -v‘- 

30.VM 3), /%i) |(63 v» 7or«-l I5.r). P\x) ~ ,',.(231^'’ - 3 ^ 

- 5). - ^’93^''’ 1 3i5'V" 35'V). 

riie values of (cos 0 ) for i, 2, . . . 7 for fl -o®, i”, 2®, . . . 9 (j 
to 4 places are given by J. Perry in the Proc. Phvs. Soc., 1892, 
II, p. 221, .ami in the Phil. Mag., 1891, ser. 6, 32, p. 512. The 
functions /*'• occur in connexion with the theory of interpolation, 
tlie attraction of spheroids, and other pliysical theories. 

Bessers l'tiucti<)ns.— -E. W. Bessel’s original table appeared .at the 
end of his memoir, “ TTntersuchuug des planetarischen dVils der 
Stdningen, welclic au.s der Bewegung der Sonne eiilsteheii ” (in 
Abh. d. Bcrl. Akad. 1824 ; rcpriuti-tl in vol. i. of his Abhandlungen. 
p. 84). It gives y.,( v) and J^{x) from .v' = o to 3-2 at intervals of -oi. 
More extensive tables were calculated by P. K. Hansen in “ E'rmit- 
telling dor absoluteri Stdruiigen in Ellipsen von beliehiger Exceii- 
tricitat und Neignng ” (in Schriften der Sternwartc. Seeberg, part i., 
Ciolha, 1843). They include an extension of Bessel’s original table 
to V 20, besides smaller tables of /,.(.v) for certain values of n as 
tar as ;/ 28, all to 7 pl.aces. Hansen’s table was reproduced by 
O. Schldmilch, in Zeilschr. fur Math., 2, p. 158. and by K. Lommel, 
Studieu nher die Bessel’ sehen Eunctionen (Lei])zig, 1868), p. 127. 
liansen’s notation is slightly different from Bessel’s; the ch.an^e 
anioiints to halving each argument. Schldmilch gives the table in 
Hansen’s form ; Lommed expresses it in Bessel’s. 

Lord Rayleigh’.s Theory of Sound (1804), r, p. 32 r, gives /<,(r) ^^nd 
/,(.v) from ,v to .v=i3-4 at intervals of o-i to 4 places, taken 
from Lommel. A large tabic of the same functions was given by 
E. D. F. Meissel in the Ahh. d. Berlin Akad. for 1S88 (published also 
separately). It contains the values of /„(.v) and /,(.v) from ,r = o to 
v - i at interv.als of -oi. A. Lodge has calculated the values of 
the function /„(r) where 


4(2') L"/,.(/'v) 


x»_ f J ^ , x^ ^ ) 

2'*n/\ 2(2H-i-2) ^2-4.(2// i’2)(2« 1-4) ‘ f 


His tables give /„{x) for n-o, i, 2. . . . , ii from .v 0 to x =6 at 
intervals of 0-2 to ii or 12 places {Brit. Ass. Rep.. 1889, P- 20), 
/,( v) and y„(.v) from x - o to x~ 5*ioo at intervals of -(xji to 9 places 
(Idy 1893, p, 229, and 1896, p. 99), and of /„(A'\/f) from x -o to x 6 
at intervals of ()-2 {Id., 1893, p. 228) to 9 places. In all the tables 


the last ligurc is uncertain. Subsidiary tables for the calculation 
of Bessel’s functions are given by L. N. G. Filon and A. Lodge in 
Brit. Ass. Rep., 1907, p. 94. The work is being continued^ the 
object being to obtain the values of /„(;r) for n~o, i, iV, . . ., dL 
A table by E. Jahnke has been announced, which, besides tables of 
other mathematical functions, is to contain values of Bessel’s functions 
of order ^ aiul roots of functions derived from Bessel’s functions. 

Sine, Cosine, Expoyicntial, and Logarithm Integrals . — The func- 
tions so named are the integrals 1 ^^^^ ~ dx, ^dx, j ^dx, 

J 0 X J 00 X J X 

1 , which are denoted by the function.al signs Si x, Ci x, Ei x, 
./ 0 log AT 

li X respectively, so that Ki x We*. J. von Soldner, Thenrieet tables 
d’une noHvellc fonction transeendante (Munich, 1809), gave the 
values of li .v from .v -oto i at intervals ot .1 to 7 places, and thence 
;i.t various intervals to 1220 to 5 or more places. This table is 
reprinted in De Morgan’s Di(f. and Int. Calc., p. 662. Bretschneider, 
in Grunert’s Archiv, 3, p. 33, calculated Ei ( + 2r), Si x, Ci .v for x~i, 2, 

. . . 10 to .20 ])lices. and subsequently (in Schldmilch’s Zeitschrift, 6) 
worketl out the values of the same functions from .r-o to i at 
intervals of -oi and from i to 7-5 at intervals cf -r to 10 places. Two 
tracts by L. Steiiberg, Tabulae, logarithmi integralis (Malmd, part i. 
1861 and p.irt ii. 1867), give the values of li lo-' from x— -15 to 3*5 at 
interv.als of *01 to 18 places. Glaisher, in Phil. Trans., 1870, p. 367, 
gives Ei {±x), Si x, Ci x from x o to i at intervals of *01 to 18 
places, from x - 1 to 5 at intervals of *1 and thence to 15 at intervals 
of unity, and for .1 = 20 to ii places, besides seven-place tables of 
Si A' and Ci .r and tables of their maximum anrl minimum values. 
See also Bcllavitis, “ Tavole niimeriche logaritmo-integrale ” (a 
paper in Memoirs of the Venetian Institute, 1874). F. \V. Bessel 
calculated the values of li 1000. li 10.000, U ioo,fXXi, li 200 , 000, . . . 
U doo.ocx), and li i,ocx),oC)0 (sec Abhandlungen, 2, p. 339). In 
Glaisher, Factor Table for the Sixth Million (1883), § iii., the values of 
li X are given from ,v = o to 9,0 (X),(xk:) at intervals of 5o,cxx) to the 
nearest integer. J. P. Gram in the publications of the Copenhagen 
Academy, 1884. 2, No. 6 (pp. 268-272), has given to 20 places the 
values of Ei x from 2 = 10 to .v ^ 20 at intervals of a unit (thus carry- 
ing Bretschneider’s tabic to this extent) and to 8, 9, or 10 places, 
the values oi the same function from x - $ to x~2o at intervals of 

02 (thus e.xtending Gliisher’s table in the Phil. Trans.). 

Values of ^ e -^^dx and e'^ ' e'*^dx.— These functions are em- 

.1 0 ./ 0 

])loycd in researches connected with refractions, theory of errors, 

conduction of h(‘nt, cS:c. Let / e •'“^.r.and / e be denoted 

•> J 

by erf -v and erfc .v respectively, standing for “ error function ” and 
“error function complement." so that erf A' -| erfc x—\^tv {Phil. 
Mag., Dec. 1871 ; it has since been found convenient to transpose 
as above the dehnitions there given of erf and erfc). The tables of 
the functions, and of the functions multiplied by arc as follows. 

Kramp, Analyse des Refractions (Strasbourg, 1798). has erfc x from 
,v=o to 3 at intervals of -oi to 8 or more places, also log, ^ (erfc x) 
and log,,, (r-'^erfe .r) for the same values to 7 places. F. \V. Bessel, 
Eundamenta astronomiao (Kbnigsberg, 1818). has log,^ (/I'^crfc a) from 
x-o to I at intervals of -oi to 7 places, likewise for .argument log,,, at, 
the arguments increasing from o to i at intervals of -oi. A. M. 
Legendre, Traite des fonctions elliptiqucs (1826), 2, p. 520. contains 
fhat is, 2 erfc v from .v-o to at intervals of -oi to to 


places. J. F. Enckc, Berliner ast. Jahrbuch for 1834, gives erf x 
from A'=o to 2 at intervals of -oi to 7 places and — - erf {px) from 


AT — o to 3-4 at intervals of -oi and thence to 5 at intervals of •! to 
5 ])laces, p Ix'ing -4769360. Glaisher, in Phil. Mag., December 1871, 
gives erfc x from a' - 3 to 4-5 at intervals of -oi to 1 1, 13, or 14 places. 
J^ncke’s tables and two of Kramp’s were reprinted in the Encyclo- 
paedia Metropolitana, art. “ Probabilities." The.sc tables have also 
been reprinted in many foreign works on probabilitie.s, errors of 
observations. &:c. In vol. 2 (i88o) of his Lehrbuch ztir Bahnhestim- 
mung der Komvten und Planetcn T. R. v. Oppolzcr gives (p. 587) a 
table of erf a* trom .r=o to 4- 52 at intervals of -oi to 10 places, and 


(p. 603) a table of - erf x from .v=o to 2 at intervals of -oi to 5 

V 

{ daces. Both tables were the result of original calculations. A very 
arge tabic of log,„ erfc v' w.as calculated by R. Radau and published 
in the Annales dr ! ob.se rvatoire de Paris {Memoires, 1888, 18, B. 1-25). 
It contains the values of log,Qi?^® erfc x from .v - - 0*120 to i-ooo at 
intervals of ck)! to 7 places, with tliffereiices. A. Markoff in a 

separate publication, Table des valeurs de I'intcgrale j c'-^di (St 

Petersburg, 1888), gives erfc x from at = 0 to 3 at intervals of -otJi and 
from .V — 3 to 4-80 at intervals of -oi, with first, second, and third 

differences to ii places. He also gives a table of ~ erf x from 

X- o to A' - 2-499 at intervals of -ooi and thence to 3-79 .at intervals 
of *01. J. Burgess, Trans. Roy. Soc. Edin., 1888. 39, II., No. 9, 

published very extensive tables of ~ erf x, which were entirely 
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the result of a new calculation. His tables give the values of this 
function from v-o to i ,250 at intervals of -ixii to 9 places with 
first and second dillcrences, from v - 1 to at intervals of to 
1$ places with tlilierences to tne fourth order, and iroin v -3 to > 
at intervals of •! to 15 places, lie also gives eric \ Iroin \ o to 
;r~5 at intervals of *1 to 13 places. B. Kample in Wundt’s 

Stud.. iJl93. p. 147, gives erf r from v-o to i - i*5Ck> at intervals 

s ^ 

of -ooi, and from x - 1-50 to .r - j StS at intervals ol -oi to 4 places. 

G. T. Feclmer’s Elcmoitc iter PsvLtiof^hvsik (Leip/ig^ contains 

(pp. to8, 110) some small four-place tables ciuinecting > u (as argu- 
ment) and kD where ^ r erf A nu’»re vletaileil account of 

« “ ^ IT 2 

tables of erf x, c^^^rf ,v. Ac., is given 111 .IL ss. <'/ lOoS. tS. p. 1 1 7. 

Wnes nf l'e'‘^dv.— l'he v^ivr<i of tliis integral have been calcu- | 

lated by H. G. Dawson from r -o to v - J to 7 places (last ligure j 
uncertain). The table is published in the iVac. Loud. Muth. Soc., 1 
i8q8. CO. p. 1 

Tables •>/ Integrals, not SnmttiL\iI. -Mever Hirsch, Intiiival- I 
tafeln (iSio; Kng. trans.. iSj?). ^'nd Minding. I ntci:riiltiifchi (B«Tlin. ' 
1849). gi\e values of indehnite integrals and tormulae of naludion ; 
both are useful and valuable works. De Haan, Souvettes luldes | 
d'int'i^ralrs d hnirc {Leyden. 181^7). is a quarto volume of 727 pages j 
containing evviluations of deiinite integrals, arrangeil in 4.S3 tai>les. ' 
The first" edition ap[XMreil m vol. 4 of the I'ransuctions of the 1 
Amsterdam Academv of Sciences. I his edition, thougli not so full I 
and accurate as the second, gives references to the original memoirs 1 
in which the different integrals are considered. R. O. Peirce’s J Short | 
Table of (Boston. P.S.A.. 1899) contains integrals, foriiiiilae. 

expansions. Ac., as well .is .-^omc lour-place numerical tables, including 
those of hvperlKilic sines .arul cosines and their logarithms. 

Tiddea rrlatinii to the Thd^ry of .\iimbcrs . — These are of so technical 
a character and so iiunieroiis that a comprehensive account cannot 
be attempted here. The reader is referred to t ayley’s report in the 
Erit.A.^is. AV/>. for 1875. p. where a full description with references 
IS given, bhree tables published before that date may, however, 1 
be brietlv noticed on account of their importance and tweause tliey j 
form sep.irate volumes: (i) F. Degen. Canon Pcllianus (('open- [ 
hagen, 1817). relates to the indeterminate eipiation i for ] 

values of a from i to io(x\ It in fact gives the cx|.iression for ^'a as i 
a continueil fraction ; (2) C, G. J. J.acobi, Canon arithmeticns ■ 
(Berlin, 1839), is a ipiarto work containing 240 pages of tables, : 
where we find for each prime up to icxx) the numbers corresponding 1 
to given indices and the indices rorrespoiiding to given nuinb*Ts, a I 
certain primitive rcKit ( 10 is taken whenever it is a primitive root) of 
the prime being selected as ba.se ; (0 G. (L Reusclile, Tafeln com- 
plexer Primzahlen, ii'cLhe au.s lldirzeln der Linheit ^rhildet sind 
(Berlin, 1873). includes an enormous mass of results relating to the 
higher complex theories. 

Passing now to tables published since the date of rayley’s report, 
the two most important works arc ( i ) ('ol. .Allan ( ainningham’s Ihnarv 
Canon, (London, lyotj), a ipiarto volume similar in construction, 
arrangement, ])nrpose. and extent to Jacobi’s Canon anthmcttcu^, 
but differing from it in using the base 2 throughout, /.e. in Jacobi’s 
Canon the base of each table is always a primitive nxit of the modulus, 
while in Cunningham’s it is always 2. The latter tables in fact give 
the residues A’ of 2* (where ,v-o, 1, 2. . . . ) for every prime p or 
power of a prime, p'', up to and also the indices x of 2q which 

yield the residues R to the same moduli. This work contains a list 
of errors found in the Canon arithmetic us. (2) The same author's 
Quadratic Partitions (London. 1904). These tables give for every 
prime p up to ioo.otxd the values of a, h \ c, d \ . 1 , fi ; and L, 
w'here p rt* -f-6* = j - = ^(L'^ -r 27 M^). They also give 

/where p — e*- 2/* up to 2 3 ,ckxj and resolutions of p into the forms 
x* - 5y*, |(X* - 5 ^ 2 ), P \- 7 u\ \(v^ Ar'2 j sy'C 

G*T6//*, G'* - 6//'*, /'* - 71C*, I* ^1077*, v'^ iik/- up 

to 10,000 ; as well as the least solutions of up to 

D — ioo and least solutions of other similar equations. A complete 
list of errata in the previous jiartition tables of Jacobi, Rcuschle, 
Lloyd Tanner, and in this table is given by -Allan Cunningham in 
Mess, of Math., 1904, 34, p. 132. The resolution of - i into 
its numerical factors is treated in detail by C. E. Bickmore in Mess, 
of Math., 1896, 25. p. I, and 1897, 26, p. i. On p. 43 of the 
former volume he gives a talile of the knowm factors of a" - i for 
a~2, 3, 5, 6, 7, 10, 1 1, 12 and from m=i to Other papers 

on the same subject contained in the .same periodical are by Allan (_'iiii- 
ningham, 1900, 29, p. 145 ; 1904, 33, p. 95 ; and F. B. Escott, ibid., 
p. 49. These papers contain references to oilier writings. Tables 
of the resolutions of lo” - i are referred to separately in this article 
under Circulating Decimals. \i is the smallest power of a for 
which the congruence (mod. p) is satisfied, then a is said to 

belong to the exponent x for modulus p, and x may be called the 
chief exponent {H aupt-exponent by Allan ("unningham) of the base 
a for the modulus p \ so that (i) this exponent is the number of 
figures in the circulating {x^riod of the fraction i p in the scale of 
radix a, and (2) when x p - r, a is a primitive root of p. In Mess, 
of Math., 1904, 33, p. 145, Allan Cunningham has given a complete- 
list of Haupt -exponent tables with lists of errata in them ; and in 


Quar. Jour. Math., 1900, 37, p. 122, he gives a table of Hau])t- 
exponents of 2 for all primes up to lo.oi.x). In Acta .Moth. (1893, 
17. p. 315 J I ‘'^97. 20. p. 133; 1S99. 22, p. 2(.Kj) G. Weitheim has 
given the least primitive root ot primes up to 5txx). 1 he follow- 
ing papers contain lists of higli primes or factorizations of high 
numbers: Allan Cunningham, Mess, of Math., iC)o(y, ib(i 

( 1 ‘ellian factorizations) 19(17. 3 b. P* t L*? (f^nartan factorization.s) ; 
1908. 37. p. 03 ( rrinomial binary factorizations) : iQoo. 38, pp. 
81. 145 (Diophantive factorization of i|uari.:ins) : 1910, ;•), pp. 33. 
97; 1911, 40, p. 1 (Sextan tactorizatioiis) ; 1902, 31, p. 1(13 , 

1903, 34, p, 72 (High primes). The last tliree are joint papers 
by Cunningham aiul 11 . J. Woodall. Tables relating to the distri 
billion of primes are contained in the introduction to the Sixth 
Million (see under luictor Tables), in J. P. Gram’s pajv r on the. 
numbcT of primes intirior to a given limit in the Vidensk. St Isk. Skr., 
18.S.., 11 . ('o]H‘nhagen. and in Mess, id Math., i(>o2. 31, i>. 172. A 
table of x(n). the sum ot the complex numbers having ;/ lor norm, 
for primes ami ]>owers of primes np to n it.txx) by (d.nsher, was 
publisheil in Quar. jour. Math., 1883. 20, p. 132. and a si v'en-plac<? 

table of /(v) and login /(v), where f{\) denotes ’ • j • f • • • ^ \ the 

denominators being the series of prime numbers np to lo.cxxi, in 
Mess, of Math.. 1899, 28, p. 1. 

Bini-iotiRAPHY. — Bibliographical and historical information re- 
lating to tables is collectetl in Hrit. .-Iss. Rep. for 1S73, p. 0. The ])rin- 
cipal vsorks are J. C. Heilbronner, Historia Matheseos (Leiyizig, 

1 742). the arithmetical portion being at the end ; J. IL Scheil lel, Ltnlei- 
tiini2 zur mathcmatischen Iha herkcnntniss (Breslau, i 771-8. y); .A. (L 
Kastner. Geschichtc der Matheinatik ((hUtingen. 1796-1801). vol. iii. ; 
F. G. A. Murliard, Tiibliotheeu Mathematica (Leijizig, 1 7(17-1 Xo.y), 
vol. ii. ; J. Rogg, liibliotheca Mathematua (Tiibingen, 1830), and 
continuation (rom 1830 to 1834 bv L. A. Sohnke (lA’ipzig and London, 
*•''.^4) I J* de Lalande, IUblioi>raphic astrimoniii/ue (FAiris, 1803), 
a separate index on p. (>60. .A great deal of information upon 
early tables is given by J. B. J. Dclambre, llistoire de I'listronornie 
modernr (Paris, 1.821), vol. i. ; and in Nos. xix. and xx. ot C. 
Hutton’s Mathematical Tracts (1812). For lists of logarithmic tables 
of all kinds see De Ilaan, Verslai^cn en Mededechngen of the Amster- 
dam Academy of Sciences {Abt. Xatuurkunde) 1802, xiv. 15. and 
Vcrhandel!Ht:eH of the same academy. 1875, xv. separately imaged. 

De Morgan’s article “ I'ables,” wiiich appeared first in the Penny 
Cyclopaedia, and atti-rwanls evith additions in the Pne^hsh Cyclo- 
paedia, gives not only a good (l(.-al()t bibliographical infoniiation, but 
also an account of tallies relating to life assurance and annuities, 
j astronomical tables, commercinl tables, Ac. 

. Reference should also be made to R. Mchmkf-’s valuable article 
I “ Numerisches Rcclinen ” in vol. 1. ])t. ii. p\). ()4i-i()7(> of the I'.ncvk. 

! der math. It’/ss. (I^eipzig, kxx) 4), wliich besides tables includes calcu- 
lating machin(»s. graphical methods, Ac. (J. W. L. (L) 

TABLE MOUNTAIN (Dutch Tafelberg), a name frequently 
given in South Africa to flat-topped hills and mountains, there 
a characteristic feature of the scenery. Occai.sionally such hills 
are called plat, i.e. flat, hergen. Spei'ihcally 'i'able Miounlain is 
the mountain wliich arises behind 'I'ablc Bay, in the Cape 
Peninsula, Cape Lown lying at its seaward base and on its 
adjacent lower slopes. The mountain forms the northern end 
of a range of hills which terminates southward in the Cape of 
Good Hope. Ihe northern face of the mountain, overlooking 
Table Bay, extends like a great wall some two miles in length, 
and rises precipitoirsly to a height of over 3500 ft. dTie fai e is 
scored with ravines, a particularly deep deft, known as The 
Gorge, affording the shortest means of access to the summit. 
East and west of the mountain and a little in advance of it are 
lesser hills, the Devil’s Peak (3300 ft.) being to the cast and 
Lion’s Head (2100 ft.) to the west. Lion’s Head ends seaward 
in Signal Hill (iroo ft.). The western side of Table Mountain 
faces the Atlantic, and is flanked by the hills known as The 
Twelve Apostles ; to the south Ilout’s Bay Nek connects it 
with the remainder of the range ; on the east the mountain 
overlooks the Cape Flats. On this side its slopes arc less steep, 
and at its foot arc Rondebosch, Newlands, Wynberg, and other 
residential suburbs of Cape 'Fown. I'he ascent of the mountain 
from Wynberg by Hout’s Bay Nek is practicable for horses. 
'Fhe .surface of the summit (the highest point is variously stated 
3549 » 3582 and 3850 ft.) is broken into small valleys and hills, 
and is covered with luxuriant vegetation, its flora including the 
superb orchkl Disa grandijlora and the well-known silver tree. 
The Kasteel-Berg (Castle Mount), a northern buttre.ss of the 
mountain, has its own peculiar flora. Table Mountain and its 
connected hills are famous for the magnificence of their scenery. 
'Fhe kloof between the mountain and Lion’s Head is of singular 
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beauty. The view from the summit overlooking Table Bay 
is als() one of much grandeur. 

The south-east winds which sweep over Table Mountain 
frequently cause the phenomenon known as 'Fhe Table-cloth.” 
'Fhe summit ol the mountain is then covered by a whitish-grey 
cloud, which is being constantly forced down the northern face 
towards Cape Town, but never reaches the lower slopes. The 
clouds (not Jilways caused by the south-easter) form very 
sndchmly, and the weather on the mountain is exceedingly 
changeable. The rainfall on the summit is heavy, 72-14 inches 
a year being the average of twelve years’ observations. 'I'his 
compares with an average of 54-63 inches at Bishop’s Court, 
Newlands, at the foot of the mountain on the east and with 
25 43 inches at Cape down at the northern foot of the mountain. 
'Fhe relative luxurianc(? of the vegetation on the upper part of 
th(‘ mountain, compared with that of its lower slopes, is due 
not only to the rainfall, but to the large additional moisture 
condensed from clouds. 'I'he result of experiments conducted 
by Dr Marloth {Trans, S. Afrn. Phil, Sac. for 1903 and 1905) 
goes to show that during cloudy weathcT the summit of the 
mountain resembles an immense sponge, and that this condensa- 
tion of moisture considerably influences the yield of the springs 
in the lower part of the mountain. 

TABLE-TURNING. When the movement of modern spirit- 
ualism first reached Europe from America in the winter of 
1852-3, the most popular method of consulting the “ spirits ” 
was for several persons to sit round a table, with their hands 
resting on it, and wait for the table to move. If the experiment 
was successful the table would rotate with considerable rapidity, 
and would oc('asionally rise in the air, or perform other move- 
mimts. Whilst by many the movements were ascribed to the 
agency of spirits, two investigators — (-oiint do Gasparin and 
Proh'ssor 'llmry of Geneva — condiu-ted a careful series of 
experiments by which they ('laimed to have demonstrated that 
the movements of the tal.)le were due to a physical force ema- 
nating from the Imdios of the sitters, for which they proposed 
the name “eclenic force.” Their conclusion rested on the 
supposed elimination of all known physi('al causes for the 
movements ; but it is doubtful from the description of the 
experiments whether the precautions taken w(‘re sufTicient to 
exclude uncons('ioLis muscular action or (iven deliberate fraud. 

In England table-turning became a fashionable diversion 
and was practised all over the country in the year 1853. Dr 
John Elliotson and his followers attributed the phenomena to 
mesmerism. 1’he general public were content to find the 
explanation of th(* movements in spirits, animal magnetism, 
odic force, galvanism, electricity, or even the rotation of the 
earth. James Braid, W. B. (Carpenter and others pointed out, 
however, that the phenomena obviously depended upon the 
expectation of the sitters, and could be stopped altogether by 
appropriate suggestion. And Faraday devised some simple 
apparatus which conclusively demonstrated that the move- 
ments were due to unconscious muscular action. The apparatus 
consisted of two small boards, with glass rollers between them, 
the whole fastened together by indiarubber bands in such a 
manner that the upper board could slide under lateral pressure 
to a limited extent over the lower one. The occurrence of such 
lateral movement was at once indicated by means of an upright 
hay stalk fastened to the apparatus. When by this means 
it was made clear to the experimenters that it was the fingers 
which moved the table, not the table the fingers, the phenomena 
generally ceased. The movements were in fact simply an 
illustration of automatism. But Faraday’s demonstration did 
little to stop the popular craze. 

By believers the table was made to serve as a means of com- 
municating with the spirits ; the alphabet would be slowly 
called over and the table would tilt at the appropriate letter, 
thus spelling out words and sentences. Some Evangelical 
clergymen discovered by this means that the spirits who caused 
the movements were of a diabolic nature, and some amazing 
accounts were published in 1853 and 1854 of the revelations 
obtained from the talking tables. 


'iable-turning is still in vogue amongst spiritualist circles. 
The device was employed with success by Professor Charles 
Richet and others in thought-transference experiments. 

See A. E. cle Gasparin, Des Tables tournantes, du Surnaturel, &c. 
(Paris, 1854); Thury, Des Tables tonrnantcs (Geneva, 1855); 
Faraday's letter on 'rablc-turning in The Times, 30th June 1853. 
Quarterly Review, Sept, 1853 — article by Carpenter on Spiritualism, 
&c. : Mrs Do Morgan, From Matter to Spirit (London, 1863) ; Ch. 
Richet, Proeeediuf^s S.P.R., vol. v. F. Podmore, Modern Spirit- 
ualism (I Amdon, IQ02), ii. 7 ' 2 i, gives an account of the move- 
ment in 1853, with references to contemporary pamphlets and 
newspaper articles. (F. P.) 

TABLINUM (or tabuUnuw^ from tabula^ board, picture), in 
Roman architecture, the name given to an apartment generally 
situated on one side of the atrium and opposite to the entrance ; 
it opened in the rear on to the peristyle, with either a large 
window or only an anteroom or curtain. The walls were richly 
decorated with fresco pictures, and busts of the family were 
arranged on pedestals on the two sides of the room. 

TABOO (also written tapu and tabu)^ the Polynesian name 
given to prohibitions enforced by religious or magical sanctions. 
As a verb it means to “ prohibit,” as an adjective “ prohibited, 
sacred, dangerous, unclean.” 

1. 'I'he word ” taboo ” or its dialectical forms are found 
throughout Polynesia ; in Melanesia the term is tambu ; in 
various parts of Malaysia and the East Indies pantan^, hobosso, 
pawalli, ^c. ; in Madagascar fadi includes tabu; in North 
America the Dakota term wakan bears a similar meaning. 
I'aboo is perhaps derived from ta^ to mark, and pUy an adverb 
of intensity. 

2. Fundamental Ideas, — In taboo proper are combined two 
notions which with the progress of civilization have become 
differentiated (i.) sacred and (ii.) impure, or unclean : it must 
be borne in mind that the impurity is sacred, and is not derived 
from contact with common things. It does not imply any 
moral quality ; it has been defined as an indication of ” a 
connexion with the gods, or a separation from ordinary pur- 
poses and exclusive appropriation to persons or things con- 
sidered sacred ; sometimes it means devoted by a vow.” 'I'his 
definition does not cover the whole connotation of taboo as it 
is employed at the pn-sent day, but it indicates clearly the 
non-moral character of the idea. 'I'he ordinary usage is perhaps 
best defined -the statement that taboo is “ negative magic,” 
i.e. abstinence from c(‘rtain acts, in order that undesired magical 
results may not follow ; in this sense a taboo is simply a ritual 
prohibition. Properly speaking taboo includes only {a) the 
sacred (or unclean) character of persons or things, (/;) the kind 
of prohibition which results from this character, and (r) the 
sanctity (or unclean ness) which results from a violation of the 
prohibition. The converse of taboo in Polynesia is noa and 
allied forms, which mean general ” or “ common ” ; by a curious 
coincidence noa is the term used in Central Australia to express 
the relation of persons of opposite sexes on whose intercourse 
there is no restriction. 

3. Classification. — Various classes of taboo in the wider sense 
may be distinguished : (i.) natural or direct, the result of mana 
(mysterious power) inherent in a person or thing ; (ii.) com- 
municated or indirect, equally the result of tnanay but {a) 
acquired or {b) imposed by a priest, chief or other person ; (iii.) 
intermediate, where both factors are present, as in the appro- 
priation of a wife to her husband. These three classes are those 
of taboo proper. The term taboo is also applied to ritual pro- 
hibitions of a different nature ; but its use in these senses is 
better avoided. It might be argued that the term should be 
extended to embrace cases in which the sanction of the pro- 
hibition is the creation of a god or spirit, i.e, to religious inter- 
dictions as distinguished from magical, but there is neither 
automatic action nor contagion in such a case, and a better 
term for it is Religious interdiction. 

4. 'I'he objects of taboo are many : (i.) direct taboos 
aim at (a) the protection of important persons — chiefs, 
priests, &c.— and things against harm ; {b) the safeguarding 
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of the weak— women, children and common people i^enerally— 
from the powerful nicnui (magical intiuence) of chiefs and priests j 

(c) the provision against the dangers incAirred by handling or 
coining in contact with corpses, l)y eating certain fooils, iS,x. ; 

(d) the guarding of the chief acts of life— birth, initiation, 
marriage and sexual funi'tions, »S:c., against interference ; 
(c) the securing of human beings againsi the wrath or power of 
gods and spirits ; ( /') the sec uring of unborn infants and young 
children, who stand in a spet'ially sympathetic relation with 
one or both parents, from the conscquenivs ol c'ertain ai ticms, 
and more especially from the communication of qualities sup- 
posed to be derived from certain foods, (ii.) 1 aboos are imposed 
in order to secure agiiinst thieves the properly ol an individual, 
his helds, tools, cvc. 

V Sanctions. The sanctions of taboo may be (i.) natural 
or direct ; (ii.) social or indirect. Natural sanctions are ^ 
(a) automatic, where the punishment of the offender results | 
from the operation oi natural laws without any element of 
volition, just as some kinds of magic are held to bring about 
their re>uli^ without the intervention of a spirit ; {h) animistic, 
where the penalty results from the wrath of a god, deceased 
human being, or other spirit. The moti\ e of the .social sanction 
is ultirn.itelv religious or rnagii al, but the penalties incurred by 
the violator of a taboo are soi'ial ; the\ are indicted by other 
members of the community, hrstly, as a means of averting the j 
supernatural sanctions, which, not having fallen on the actual 
offender, may visit his innocent fellows ; and secondly, us a 
mcan> of discouraging other offenders : in these cases the 
criminal is not himself taboo, but, thanks to his ntanUy braves ! 
the supernatural conse(|uenccs ; the soi ial pcnalt\ is also j 
inflicted on those who, like mourners, are themsehes taboo and 1 
refuse to take steps to seclude ihemst'lves, in dehaii c of the i 
community ; in tlie first class the SLX'ial penaU)' is at once j 
repressive and prophylactic, sa\ing the innocent l)y punishing | 
the guilty, and thus averting by a piaculum the vengeance which l 
would oth(.Twisc fall somewhere ; in the second th<‘ penalty 1 
is purely repressive. | 

The violation of a taboo makes the offender himself taboo ; | 
other penalties are not unknown : thus a man who partakes of 
a forbidden animal will break out in sores or the animal will ! 
reproduce itself within him and devour his vitals. Sornetimi^s j 
it is thought that the penalty falls on the kinswomen of the 
offender and that they produce, instead of children, animals 
of the taboo species. In Melanesia burial-grounds are taboo, 
and if the shadow of a passer-by falls on one, this entails up(ni 
him the loss of his soul ; sometimes misfortune is held to dog 
the footsteps of the offender in this life and the next. But 
in s(jme of these cases the oljserver who reports them has prob- 
ably confused taboos proper with negative magic. The social 
sanctions range from the death penalty down to the innictiun 
of a fine or exaction of money compensation ; the rolyncsian 
custom of despoiling a man who breaks a taboo is piThaps a 
special case of this penalty, but the practice of ceremonial 
plundering cannot always be so explained, and may perhaps in 
this case too be ca[)able of an entirely different explanation. 

Possibly the savage is more susceptible to suggestion than 
civilized man ; at any rate, cases are not unknown in which the 
violation of a taboo hivs been followed by illness or even death, 
when the offender discovers his error. Not unnaturally rites 
of purification act as counter suggestions and save the offender 
from the effects of his erroneous beliefs. 

6. Mana, -hi the case of automatic taboos, and to some 
extent of other ritual prohibitions, the penalties for violation 
are unequal ; they may be regarded as varying with the relation 
between the mam of the person or object and the mana of the 
offender against the prohibition. Jn the words of Dr R. Jl. 
Codrington, mana is a power or influence, not physical and 
in a way supernatural ; but it shows itself in physical force 
or in any kind of power or excellence which a man pos.sessi*s. 
This mam is not fixed in anything, and can be conveyed in 
almost anything ; but spirits, whether disembodied souls or 
supernatural {i.e. non-human) beings, have it and can impart 


it ; and it essentially belongs to personal beings to originate it, 
though it may act through the medium of water, or a stone 
or a bone ” (cf. the suhnian of West Afriiu, in JT-:tishism). 
Persons or things which are regarded as taboo may be compared 
to objects charged with electricity ; they are the seat of a 
tremendous power which is transmissible by contaci, and may 
be liberated with destructive effect if the organi.sms which 
provoke its discharge are too weak to resist it ; the result of a 
violation of a taboo depends partly on the strength of tJie 
magical influence inherent in the taboo object or })eiv.()n, partly 
on the strength of the opposing mana of the violator of the 
taboo. Thus, kings and chiefs are [possessed of great power, 
and it is death for their subjects to address them diredly ; 
but a minister or other person of greater mana than common 
can approach them unharmed, and can in turn be approached 
by their inferiors without risk. 'I'he burial-place isolten taboo 
for the common people, save when they are actually engaged 
in funeral rites ; but the sorcerer, thanks to his indwelling 
power, can resist the deadly influences which would destroy 
the common folk, and may enter a cemetery for ritual or other 
purposes. So too indir(‘ct taboos depend for their strength 
on the mana of him who imposes them ; if it is a chief or a 
priest, they are more powerful than those imposed by a I'onimon 
person. 'I'hc mana of the priest, or chief, docs not depend on 
his position ; on the contrary, it is thanks to his )nana that 
he has risen above the common herd. 

7. Transmissibility. — It is eharacteristie of tabno proper 
that it is transmissible ; as a logical ('orollary of this idea, 
acquired taboo may be thrown off by suitable magical or puri- 
ficatory ceremonies; the mourner, or he who lakes part in 
funeral ceremonies, was perhaps at the outset regarded as a 
person charged with death-dealing power, and fear ol the s|)irit 
of the dead ma\- well have been .secondary ; however this may 
be, we can distinguish taboos, the violation of widt h charges 
with supernatural power the human being who violates them, 
thus rendering him directly dangerous to the coininunity, from 
ritual prohibitions the violation of which makes him an outcast, 
not as himself dangerous, but as a person obnoxious to the gods. 
The ritual prohibitions of pregnancy, and the restrictions im- 
posed on the parents during the early childhood of their oil spring, 
are not taboos proper ; though they are transmissii)le, they do 
not depend on the transmission of an undifferentiated mana ; 
what the parents sixrk to avoid is often the transmission of 
specific (jualities, conceived as inherent in certain animals, 
e.g. cowardice in the hare, slowness in the tortoise ; the animal 
is not necessarily in any sense .sacred, nor are the parents, if 
they disregard the prohibition, lialdi? to any penalty, direct 
or indirect ; neither they nor the child are rendered taboo by 
any violation ; finally, save that the child accjuircs its qualities 

j by a sympathetic process, the abstinence of the parents is 
1 correlative to the converse operation of eating an animal or 
j otherwise acquiring by a magical process the good qualities 
' inherent in anything. 

8. Duration oj T aboos ^ Imposition, and Abrogation. — Taboo 
is properly sanctity and the kind of interdict which it entrains ; 

I by a transference of meaning it is sometimes used of a period 
I of time during which ritual prohibitions of a religious nature 
are enforced ; these periods were proclaimed in I’olym sia on 
important oci'asions and sometimes lasted for many years ; they 
may be termed interdicts. Many persons and things arc per- 
manently taboo ; among them may be mcnlioni^d kings and 
chiefs, the property of dead persons and, a fortiori, their bodies 
or anything in contact with them. Other taboos are temporary. 
'I'emporary direct taboos, whether natural or acquired, may be 
! removed by a process of desacralization or of purification, d'hus, 
j new crops are frequently taboo till the chief has partaken of 
them ; his mana enables him to run risks which would lie fatal 
to ordinary people, and the crof)s thus desacralized become free 
to all ; perhaps, however, we may regard the practice as a case 
of sacralization, in which the chief, like a sacrifuing priest, 
acquires special sanctity, and in so doing fortifies his people 
by a sympathetic process against supernatural dangers. A 
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new-born child may also make the crops noa, just as it may 
remove the taboo from a temporarily affected person. 

In the Ton^a Islands a person who became taboo by touching 
a chief or his property had to put away his sacred character, 
before he was allowed to make use of his lands, by touching 
the soles of a higher chief’s feet and washing in water. Strangers 
before penetrating into a village, priests after a sacrifice, warriors, 
women after i hild-birth, at puberty, the menstrual period, &:c., 
must submit to lustration. Sometimes the purification was 
effected by inhaling the sacred contagion ; in New Zealand a 
chief who touched his own head had to apply his fingers to his 
nose and snuff up the sanctity abstracted from his head. In 
other cases mere lapse of time suffices to cause the removal of 
a taboo ; in Melanesia, when; taboos are largely animistic, 
mourners go away for some months and on their return an; free 
from taboo, the explanation given being that the spirit has 
got tired of waiting for them. 

Indirect taboos are imposed in various ways, and unless they 
are removed may be as permanent as direct taboos, save that 
the death of the persons by whom they are imposed must result 
in their abrogation. In Polynesia a general taboo was imposed 
by proclamation ; a chief might also taboo particular objects 
to his own use by naming them after a part of his person ; more 
permanent was the taboo imposed by touching an objei't, but 
this too could be removed by proper ceremonies. In Melanesia, 
corresponding to the animistic character of tanilniy a method of 
imposing tal'joo is to mention the name of some spirit. 

Taboo objects were marked in various ways : a piece of white 
cloth, a biiiK'h of leaves, a bundle of branches (in Melanesia) 
painted red and white, a stick with dry leaves, arc among the 
methods in common us(; ; in Samoa one mark of a taboo was 
to set up tlu; image of a shark ; in New Zealand it sufficed to 
give a chof) with an axe to make a tree taboo. Particular taboos 
thus im])0.sed seem to be abrogated by the declaration of the 
person who imposes them ; on llie other hand, he, no less than 
o tilers, is bound by the taboo until it is abrogated. 

9. Taboo and the Evolution of Punishment.-- Penal codes may 
be largely, if not wholly, traced to religious sources of which 
taboo is certainly one ; the violation of any taboo may imperil 
tlie life or health of other members of the community besides 
the offender ; it calls for measures intended to discourage others, 
us well as for steps to avert the immediate evil ; if a taboo 
imposed by a chief is disregarded, not only has his authority 
been set at nought, but he, and in the sc('on(l place, other 
iiKMubers of the community may suffer if the rciil offender 
gets off scot free, thanks to the mana which enables him to 
(lef\^ supernatural sanctions. The importance of this in the 
evolution of law and order is manifest j for whereas a chief 
would not intervene to protect the property of an individucil 
simply to punish what we regard as a transgression, he is liound 
to do so when a taboo is broken. 'J'hat the taboo may be of 
his own imposition dcies not affect the question, for he is bound 
to observe it himself, and conversely may suffer supernatural 
jienaltics when it is violated by another. Just as blood-guilti- 
ness may be wiped out by composition, the violation of a taboo 
may be atoned for by a money payment or similar consideration 
for th(; revocation of the taboo ; this compensation seems to 
have a retrospective effect, and thereby removes the dangers 
brought into existence by the violation. 

TO. Taboo and Moral Obligation. -Jn proportion as a taboo 
becomes a custom and its sanctions fall into the background 
and are forgotten, its obligations thus transformed arc one 
source of the categorical imperative, the distinguishing feature 
of which is that it is non-rational and instinctive. We are 
ignorant of the origin of exogamy and the prohibition of incast, 
the sanctions of which in Australia and among other peoples 
of low culture seem to be purely social, for as a rule irregular 
marriages seem to be regarded simply as offences against tribal 
morality ; if the rules were originally of the nature of Uiboos, 
the transformation into customs must have been very early, 
and the same may be said of the rules by which the relations 
of members of the same kin are rcjiulated. 
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11. Royal and Priestly Taboos. — ^Among people of low culture 
the chief, and in higher cultures the king, is sometimes held 
responsible for the order of nature, the increase of tlie crops, 
and the welfare of his people generally ; it is therefore of the 
highest importance that nothing should diminish or perturb 
his influence, and, as a logical consequence, the life of the king, 
and to a less degree of the chief, is surrounded with a compli- 
cated system of taboos and ritual prohibitions. Even where 
this idea of the magician-king or chief is not found, his position 
is an expression of the more powerful mana dwelling within him ; 
conscc[uently the king or chief may not come in (ontact with 
the common folk, for fear his touch should blast them, as 
lightning withers the life of the oak. Wc can usually see why 
a king or chief must hold aloof from those whom he might injure, 
but it is not always easy to see the basic idea of the taboos, if 
such they be, which aim at j)rotccting the potc;ntatc, or ensuring 
his due regulation of the course of nature. Some African kings 
may not see the sea ; another may not lie down to sleep ; m 
the Mentawei Islands the chief will die who during an interdict 
cats at the same time as common people ; it is frequently for- 
bidden to sec the king partake of food. At a further stage 
of evolution these taboos degenerate into mere rules of etiquette, 
the violation of which involves the punishment of the offender, 
but the punishment is justified on formal grounds only. In 
early society the king and the priest often stand very near 
together ; just as we find a war chief and a peace chief, so we 
meet with political and religious sovereigns. Sometimes the 
political king is also the priest and therefore sacred ; the weh of 
ritual prohibition woven round him may result in the creation 
of a secular authority like the Tycoon in Japan, who can rule 
the state without reference to the ceremonial observances 
prescTibcd for the nominal sovereign. Sometimes, on tlie other 
hand, the priest bears the title of king, but has lost even the 
shadow of political power and is free to perform his priestly 
functions. In these, however, as wc see by the example of the 
flamcn dialis at Rome, or the kings of fire and w'atcr in ("am- 
bodia, he is still hedged round by manifold restrictions as a 
person who must bo protected from doing harm to others or 
suffering harm himself. In the cxcrcisi; of his priestly functions 
he is call(‘d upon to offer sacrifice ; before fulfilling his office 
he is often required to submit to additional ritual prohibitions ; 
his personal sanctity, already great, is augmented, and his 
approach to the; sanctuary facilitated. Conversely, the sac'rifice 
over, he performs lustral rit(;s, in part to free himself from 
the taint of errors of ritual, but also to desacralize himself. 

12. Funerary and Allied Taboos. — laboos of mourners, widows, 
and of the dead are common all the world over, but they arc 
especially prominent in Melanesia. These arc explained on an 
animistic h)'pothesis as due to the fear of the dead man’s spirit, 
but we seem to sec traces, in Madagasc ar, of the idea that 
the contagion of death and not the wrath of the dead is the 
underlying motive ; for it is not c'lear why the soul of a dead 
kinsman should nec:essarily he hostile. With funerary taboos 
may be compared taboos of warriors both on and after an 
expedition, taboos of hunters during the chase and especially 
after killing a dangerous animal, taboos of cannibals, and on 
participants in all other ceremonies which involve contact with 
death or the dc'uci. Temporary seclusion and lustration before 
return to ordinary life are commonly prescribed for all in this 
category, even though their connexion with the dead be no 
closer than is im[)lied in consanguinity. The pro{)erty of the 
dead man is commonly burnt or deposited with him in the 
grave, in part as a protective measure, in part under the influence 
of belief in the continuity of this and the future life, and the 
need of supplying him with necessaries. Burial grounds are 
avoided, animals or plants from their neighbourhood are not 
used as food. Finally the name of the dead is not used, partly 
for fear of summoning him by the power of the word, but partly 
also from a conviction that, like the name of a king or chief, it 
is too holy or too dangerous for common use. 

13. Taboos of the Sirk. — Both disease and death are unnatural 
in the eyes of the savage ; they are often the result of the magic 
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of some enemy ; but they may also be the result of an infraction 
of a taboo. Some part of the funerary taboos may perhaps be 
referred to this belief ; whatever be the case with taboos of 
the dead, there can be no question that the sick are secluded or 
even abandoned, subjected to rites of purification and to re- 
strictions of various sorts, not because their malady is con- 
tagious in our sense, but because they are temporarily taboo 
and dangerous to the health of the community. I he sick have 
imposed on them i'urati\'e as well as prophylactic taboos ; in 
Madagascar the sun is said to “ die ' when it sets ; therefore 
it is forbidden to a >i('k man to look upon it as it goes down. 

14. Taboos of Women, Sexual Tahoos, AroiJanee . — Ihe age of 
puberty is especially tlangerous for both sexes ; in the case of 
a woman the danger is not so much for herself as tor others, 
and results from her physiological state ; this tlangtT is renewed 
with each successive menstrual period, and the frequently long 
seclusion at puberty finds a parallel in the universal practice 
in lower stages of culture of separating adult females, not only . 
from males, but from the whole of the community at such periods. 
At puberty girls are confined for months or even years ; they 
may not see the sun nor touch the earth ; many foods arc for- 
bidden them, and special costumes are prescribed for them, as 
for mourners. The expectant mother is taboo for months before 
the birth of her ehild, and her disabilities are not removed for ^ 
a long period after delivery. Women may not look upon the 
performance of rites of initiation nor of .secret societies ; they 
may not eat new crops in New C'aledonia till long after the 
men have partaken of them; they may often not approach 
the men's club-house. Both parents, but espec ially the mother, 
are subjected to restrictions, having for their object the pre- 
servation of the health of the unborn or newly born child. 
Women arc often forbidden to eat with their husbands : nor 
may they share his labours, especially at sea. 

The relations of the sexes are regulated by complic'ated rules, 
but they are not necessarily taboos. In the first place, laws of 
exogamy and similar regulations limit the field of choice ; even 
where no obstacle on tliis side is present the intercourse of the 
sexes is often, especially at first, hedged round with numberless 
interdictions and rites. Connected with the rules of exogamy 
are the customs of avoidance, which prescribe that a man may 
not speak to nor even look at his mother-in-law, sometimes also I 
his father-in-law, daughter, and other relatives ; in like manner 
the wife must avoid the husband’s relatives, and the brother 
may often not speak to the sister. 

15. Other Taboos.— Teihoos of various kinds are imposed on 
strangers, on sorcerers, and on children, ('ertain places are 
taboo j taboos protect the crops and ensure hat landmarks 
are not removed. In fact the number of taboos is so great 
that it is impossible to mention them in detail. 

16. Distribution. — Although taboo is a Polynesian word the 
institution is far from being restricted to Oceania. Similar 
prohibitions, though they seldom reached the Polynesian level, 
are found in America, Africa, and especially Madagasatr, North 
and Central Asia, and among the non- Ary an tribes of India. 
But taboo and its survivals are not confined to the uncivilized. 

17. Developments of Taboo. — It would be remarkable if a 
feature which has taken such deep root in the custom and 
belief of savage and barbarous peoples did not leave a marked 
impress on the faiths of higher cultures. Just as the gods have 
become moral pari passu with mankind, so the ceremonially 
clean has become the physically and morally clean, the pure 
has become the moral, and taboo has changed its name to 
holiness. At a certain point in evolution the notion of unclean, 
sometimes positive and implying the possession of dangerous 
properties, sometimes negative and connoting no more than 
mere absence of holiness, which is in this case indistinguishable 
from ntanay becomes a prominent element in religion. At a 
later stage and as a result of the greater weight attached to 
morality, the positive uncleanness falls into the background, 
leaving only the negatively unclean, the unholy, which is not 
in itself death-dealing, but may, like its savage analogue, call 
down on the community, innocent and guilty alike, the wrath 


of higher powers, the remedy being, not so much the punish- 
ment of the offender, still less mere physical purification, but 
their moralized analoguc.s, prayer, fasting and rcpentiince. 

18. Among the Greeks. — Ihe general word for talxx) among 
the Greeks is ayos*, which may bear the sense of “ sm redness ” 
or “ pollution ” ; derivatives oc('iir in the same meanings. 
Usually, however, the notions of sacred and unclean are dis- 
tinguishe{l by the use of different terms from this r«*ot, nyi'n; 
for siicnxl, ivay/j^ for iinc'lcan or accursed. 'I'he nilcs of the 
Greek uyrc<a (season of taboo) do not differ markedly from 
lh(xso of the Polynesian, ( orresponding to the wai taboo of 
Oceania we find in Homer that the army {Od. xxiv. 81) and the 
sentinel {II. x. 56, xxiv. 681) are sacred ; and wo karn from 
Plato that warriors never eat fish, from which indeed ilicre was 
a general custom of abstinence except under the piessurc of 
famine. Tbe epithets ic/xJv, tk'os, iNa;., which may point to 
beliefs similar to those of Polynesia, are applied to ( liiefs and 
kings, and further to the swineherd, thus suggesting that thv, 
pig, which l)orc a mixed reputation for holiness and uncleanness 
(ceremonial) both in Egypt and west Asia, was similarly re- 
garded in Greece. 

11). Among the Romans. — ^'Fhc term for taboo is saeer ; any 
one who removed a landmark became sacer and was outlawed, 
any citizen having the right to kill him. Consecratio capitis (t 
bonorum was the term fo»* devotion to the nether gods. 'I'lu; 
flainen dialis and his wife were hedged in by a perfect network 
of ritual prohibitions ; he might not ride upon nor e\ en touch 
a horse ; his eyes might not fall on an army under arms ; he 
might not walk under a vine ; he might not name a goal, raw 
meat, beans, ivy, a dog, and so on ; his hair might be cut only 
by a freeman : he miglit not touch a corpse. 'Fhe flaminica 
might not comb her hair at certain festivals ; she was taboo 
(feriata) after bearing thunder till she had purified herself by a 
sa(Tificc. 'Fhe Roman feriae were periods of taboo. 

20. Among the Jews, 'khe Hebrew for holy is which 
means ‘‘ separated, cut ofi,” while its correlative means 
“ open for common use ” ; another sense of saccr is conveyed 
by Din “ accursed, devoted to destruction.” Holiness is 
transmissible by contac t (Ezek. xliv. tq, xlvi. 20 ; Pkx. xxix. 37 ; 
Lev. vi. 27). It is distinct from purity in the moral sense ; tlic 
names of the hieroduli D'^’lp and hierodula are 

connected with the word chp. 'kaboo among the Jews 
are : (t) things connected with Jehovah, his name is holv and 
I terrible ; his arm is holy ; holy places are taboo (see Sanctuary) ; 

I the ark is actively dangerous, and Uzzah, no less than the men 
I of Hethshemesh, pays the penalty for too nearly approacliing 
! it ; (2) the Nazarite might not partake of ('ertain foods, nor 
touch a dead body nor shave his head, which was specially 
sacred; (3) in fact any one who -touched a dead body was 
unclean and could communicate his unclcanncss to others ; 
i (4) the birth of a child made the mother taboo ; she was required 
I to purify herself ; (5) leprosy, menstruation, and sexual functions 
' generally occ asioned longer or shorter periods of uncleanness ; 
and warriors, who were taboo on a campaign, were required 
to observe continence ; (6) certain foods were taboo, and the 
uncleanness might l)e communicated to an earthen vessel, 
which, under certain circumstances, would be broken, like a 
pot in Polynesia ; (7) the use of iron was forbidden in the 
construction of the temple ; (8) a field sown with different kinds 
of herbs “ becomes holy ” ; and (9) bystanders are warned not 
to approach a heathen rite, kist they be “ sanctified ” ; (10) to 
the Polynesian interdicts, often termed taboos, corresponded 
certain periods of time, such as the Sabbath and the Jubilee 
year, but these arc not connected with taboo proper. 

Bibliography. — For the definition of taboo see E. Trcgear, Maori 
Comparative Dictionary, s.v. On the Polynesian taboo see Waitz- 
Gerland, Anthropologic dcr Natur-Volker, vi. 343-363 and the 
authorities there quoted ; Kills, Polynesian Prscarchrs, iv. 3S5, 
sq. of the 2nd cd. ; Turner, Nineteen Years in Polynesia, p. 294 sq* ; 
do., Samoa, p. 185 sq. ; Old New Zealand, by a Pakcha Maori, 
vii.-xii. ; Cook, Voyages (i8<jg), v. 427 sq., vii. 146 sq., i^^c. On 
Melanesia see Marillier in Hihliothi^quc de V cole dcs ll antes Aiudes 
Rehgieiises, vii. 35-74: Codrington, The Melanesians, passim. On 
Micronesia see Waitz-Gerland, op. cit. v., ii. 147 sq. On the Malays 
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see Skeat, Malay Magic, pp. 33-42, 57-59, 191 193, 225-228, 254, 
259, 263-265, 344-351, Ac. On Madagascar see v. Gennep, Tabou 
ei toti-misme ; for the Jews sec Hastings, Dictionary of the Bible, ii. 
38, v)4 : iv. 825. For the Semites see Robertson Smith, Religion of 
the Semites, passim. E'or a general discussion of taboo see MarilUer, 
loc. (it., V. (h-niiep, do. For sexual taboos see Crawley, Mystic 
Rose, and \\\ f<nirn. Anth. Inst. xxiv. 116, 219,430. For taboos of 
coimnensality see. (Taw ley in Folklore, vi. 130. See also Hubert 
and Mauss in Annee Sociologique , ii. 29-138 on sacrifice ; and vii. 
108, on mana ; nurkheim, ib. i. 38-70 on incest and exogamy ; Mauss 
in Revue de Vkistoire des religions, xxxv. 49-60 on taboo and penal 
law; |. Cf. Frazer, Golden Bough, i. 297-464 on royal and priestly 
talx^os, also iii. i-(34» 201 236, 463-467 ; J. Tuchmann. articles on 
'• La Fa.scinati(m ” in MHusine, 1881 , &c. ; j. (». Frazer, on burial rites, 
in Journ. Anth. Inst., xv. 64 sq. E'or purity and holiness in the Okl 
'I'estament see Baudissin, Studien, ii. 3-142 ; for mana see Inter^ 
nationalcs Arehiv fiir Ethnographie , vii. 232. (N. W. T.) 

TABOR, u town in western Bohemia, on the Francis- Joseph 
railway, 104 kilometres from Prague. Pop. (1908) 10,703. 
It is the chief town of a government district and the seat of 
a provincial law-court, and also of an industrial .school. The 
town was founded in 1420 by the more advanced party of the 
cluirch-refoniicrs or Hussites, who, as it became their centre, 
soon began to be known as the Tabor ites. The town is 
situated on the summit of an isolated hill separated from the 
surrounding country by the Luznicc stream and by an extensive 
pond, to which the Hu.s.sites gave the biblical name of Jordan. 
The liistori('al importance of the city of Tabor only ceased 
when it was captured by King George of Pod^brad in 1452. 
'J'hough a large part of the ancient fortifications has recently 
been demolished, 'labor — or Ilradiste Hory Tabor, the castle 
of the 'Tabor Hill, as it was called in the Hussite period — has 
still preserved many memorials of its past fame. In the centre 
of the city is the market-place {rynk). Only very narrow 
streets lead to it, to render the approach to it more difficult in 
time of war. In the centre of the market-place is the statue of 
/.izka, the greatest of the Taborite leaders. Here also is the 
diaconal church, built in 1516 in the .style of the Bohemian 
Renaissance, and the town hall, in connexion with which a 
museum has been founded, which contains interesting memorials 
of the Hussite period. Some parts of the ancient fortifications 
and the very ancuent Kotnov tower also still exist. 

.Sec Thir, Hradistc Hory Tabor (1805). 

TABRIZ, the capital of the jnovince of Azerbaijan in Persia, 
situated in the valley of the Aji ('hai, “ Bitter River/’ at an 
elevation of 4400 ft. in 38" 4' N., and 46^^ 18' E. Based on a 
census taken in 1871 the population of 'Tabriz w^as in 1881 
estimated at 165,000, and is now said to be about 200,000. 

'The popular etymology of the name Tabriz from fever, 
riz -= poorer away (verl), nkhtan — pour away, flow ; German 
rieseln /), hence “ fever-destroying,” is erroneous and was 
invente(i in modern times. It is related that Zobcideh, the wife 
of Ilarun-al-Rashid, founded the town in 791 after recovering 
there from fever, but the earlier chronicle.s give no support to 
this statement, and it is nowhere recorded that Zobcideh ever 
visited Azerbaijan, and the name 'labriz was known many 
centuries before her time. In 1842 Ilamrner-Purgstall correctly 
explained the name lus meaning the “ warm-flowing ” {tab -- 
warm, same root as tep in “ tepid ”) from some warm mineral 
springs in the neighbourhood, and compared it with the synony- 
mous 'ieplitz in Bohemia. In old Armenian histories the name 
is 'Tavresh, which means the .same. The popular pronunciation 
to and tau for tab has given rise to the spellings Toris and 'iauris 
met with in older travellers and used even now. 

Overlooking the valley on the N.E. and N. are bold bare rocks, 
while to the S, rises the majestic cone of Sahand (12,000 ft.). 
The town possesses few buildings of note, and of the extensive 
ruins few merit attention. The ark, or citadel, in the .south- 
west extremity of the city, now used as an arsenal, is a noble 
building of burnt brick with mighty walls and a tower 120 ft. in 
height. Among the ruins of old Tabriz the sepulchre of the 
Mongol king, Ghazan Khan (1295-1304), in a quarter once known 
as Shanb (generally pronounced Sham and Sham) i Ghazan, is 
no longer to be distinguished except as part of a huge tumulus. 
'The great shanb (cupola or dome) and other buildings erected 


341 

by Ghazan have also disappeared. They stCK)d about 2 m. S.W. 
from the modern town, but far within the original boundaries. 
'The “ spacious arches of stone and other vestiges of departed 
majesty,” with which Ker Porter found it surrounded in 1818, 
wore possibly remains of the college {medresseh) and monastery 
(zavleh) where Ibn Batiita found shelterj^during his visit to the 
locality. On the eastern side of the city stand the ruins of the 
Masjecl i Jehan Shah, commonly known as the Masjed i Kebud, 
or “ Blue Mosque,” from the blue glazed tiles which cover its 
walls. It was built by Jehan Shah of the Kara Kuynjnli, or 
Black Sheep dynasty (1437-1467).^ Tabriz is celebrated as one 
of the most healthy cities in Persia. 

Tabriz was for a long period the emporium for the trade of 
Persia on the west, but since the opening of the railway through 
the Caucasus and greater facilities for tran.sport on the Caspian, 
much of its trade with Russia has been diverted to Astara ancl 
Re.sht, while the insecurity on the Tabriz-Trebizond route since 
1878 has diverted much commerce to the Bagdad road. Accord- 
ing to consular reports the value of the exports and imports 
which passed through the 'Fabriz custom-house during the years 
1867-73 averaged £593,800 and £1,226,660 (total for the year, 
£1,820,460) ; the averages for the six years 1893-9 were 
£212,880 and £544,530. 'Fhcre are reasons to believe that these 
values were considerably understated. For the year 1898-9 
the present writer obtained figures directly from the books kept 
by the custom-house official at Tabriz, and although, as this 
official informed him, some important items had not been 
entered at all, tlic value of the exports and imports shown in 
the books exceeded that of the consular reports by about 10 per 
Cent. Since that time the customs of Azerbaijan have been 
taken over by the central customs department under Belgian 
officials, and it is stated that the trade has not decreased, 
British, Russian, French, 'Furkish and Austrian consulates and a 
few Eurojiean commercial firms are established at 'Fabriz ; there 
are also post and telegraph offices. 'Fabriz has suffered much 
from earthquakes, notably in 858, 1042 and 1721, each time 
with almost complete destruction of the city. (A. II. S.) 

TABULARIUM {tabula, board, picture, also archives, records), 
the architectural term given to the Record office in ancient Rome, 
which was built by Q. Lutatius Catulus, the conqueror of the 
Cimbri. It was situated on the west side of the Fonim Romanum, 
and its great corridor, 220 ft. long, raised 50 ft, above the forum 
on a massive substructure, is still partly preserved. 'Fhis 
corridor was lighted through a series of arches divided by semi- 
detached columns of the Doric order, the earliest example of 
this class of decoration, which in the 'Fheatre of Marcellus, the 
Colosseum, and all the great amphitheatres throughout the 
Roman empire constituted the decorative treatment of the wall 
surface and gave scale to the structure. Traces of an upper cor- 
ridor with semi-detached columns of the Ionic order have been 
found in the Tabularium, but this structure was much changed 
in the 13th century, when the Palace of the Senators was built. 

TACHEOMETRY (from Gr. Taxes', quick ; piTpov, a, measure), 
a system of rapid surveying, by which the positions, both 
horizontal and vertical, of points on the earth’s surface relatively 
to one another are determined without using a chain or tape 
or a separate levelling instrument. I'he ordinary methods of 
surveying with a theodolite, chain, and levelling instnimcnt 
(see SuRVKYiNc;) are fairly satisfactory when the ground is 
pretty clear of obstructions and not very precipitous, but it 
becomes extremely cumbrous when the ground is miK'Ii covered 
with bush, or broken up by ravines. Chain measurements are 
then both slow and liable to considerable error ; the levelling, 
too, is carried on at great disadvantage in point of speed, though 
without serious lo.ss of accuracy. I hese difficulties led to the 
introduction of tacheometry, in which, instead of the pole 
formerly employed to mark a point, a staff similar to a level staff 
is used. This is marked with heights from the foot, and is ^adu- 
ated according to the form of tacheometer in use. The azimuth 
angle is determined as formerly. The horizontal distance is 

» This mosque is popularly attributed to Ghazan Khan (end of 
13th century). 
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tachcDmcter is centred are deteriniried by an obserNer at the 
instrument without any assistance beyond that of a man to 
hold the statT. 

the simplest svstein of tacheomotry employs a theodolite with- 
out additions of anv kinh. and the hi'»rizontal anil vertical distances 
are obtained from the antjles of depression or elevation of 
Subtense two well-delined points on a statf at known hei.e^hts from 
method. the foot, the statl beint^ hekl vertically. In lii;. i let T 
be tlie telescope of .a theodolite centred over the ])oint C, 
and let \r> be the staff held truly vertierd on the ground at A. Let 
P and I’ L>c the two well-delineil marks on the face of the statf, 


inferred either from the vertical antjle included between two for .listant r.-a(linss, mul from the groat simplicity of tlio ot)s. rva(i()ns 
II I r: j • 4 I w. there is little likelihood of errors in the held. Ihit the i< duetion 

well-defined points on the ^taff and the known distance between , t;,eh,.„n,eters 

them, or by readings of the stall indicated by two nxed^ wires di’scrihetl Ludow. Since the accuracy of the method depends 
in the diaphragm of the telescope. The difference of height is entirely upon the accuracy with which the vertic;il aiiLdes ;ire 
comimled from the angle of depression or elevation of a fixed ; uieasuretl, it is advisable tliat tin* vertical circle shoultl bt' .is Lngi* 
pomt on tlie statT and the horizontal distance alnady obtained. , ib’"'' 

llius all tho incusurcments r0(]uisitt? to a point botli vcrti'* l^ckhokl’s omniiiu'tt'r the vertical circle of the is <.Iis- 

cally and horizontally with reference to the point where the ^ jicmsetl with, and a saving of reduction work is efiectcd by reailing, 

not the veriic.il anglt'S tluMusclvi'S, but tlie tiiiigeiits of the .iiigles. 

Ill the Ziegler-Hagci* t.icheogr.iph the tangents are n-.id not. 
horizontally but verticiilly, .and the arrangcincnt is as foll'iws: — 
In lig. 2 O is tlie axis of rotation of the telescojK* ; tiin is llie axi.il 
line of a steel holt, which c.irrics on its top a knife-edge, t ii widt h 
the telescope rests by iut*an.s of an agate plate. Tlie bolt is carri' i! 
by a slide in which it c;iii be raised or lowered by a niicroineu r sitcw 
littcil with a gra«liiat»‘d heath The slide plavs betwt*en tin vertical 
cheeks of a standard rigidlv attaeheil to the franu? of the insi rument, 
and it can be raisetl or lowered bv a rack and pinion, fhe t' le.scope, 
which rests on the knife-edge, ftilltiw.s tlie movnucnt of the btilt. 
The slitle carries tm one siile a vernier bv' which to le.id the divisions 
on .a sc. lie ti\a*il to one of the vertical legs of the standard, .ind the 
zero point o of the scale is the point whore tlie liorizont il ])lane 
through t) cuts the scale when the pl.iiie-table or U|)p(T plate of the 
theodolite is truly level. Tlie .scale is graduated in divisions, each 
of which is the ,,ljvth part of the ilist.ince On, or //. 'I'lie lie.nl of the 
micrometer screw' which r.iises or lowtTS the steel boll in the slitle is 
gniduatt'd with a zero mark and with marks corresponding to a 
V'ertical iiioviantnit of the knife-edge of iVc. The m-dnimeiil 

is used as follows: — Let AH be the surface of the ground, and BC 
a st.ifl held virtically at B, and let CH be proiluceil to meet the 
horizontal line through O in .M. Let the head of the iniiromeler 
screw bo turned till the zero division is (‘xac tly under llie pc>iii1i f. 
Let p be the zero division on the staff, and let the slide and bolt 
bti raised by the rack and pinion movement till the .axis of the 
telescope is tlirected towards />. la t v be the point where Hie hue 
()/> cuts nni, and let the tangent reading oc be taken on tli<> seal *. 
Then let the telescojie be lowered liy the iiiii romettT screw in the 
slule till the division on the head of the senwv marked i is cxacllv 
under the pointer ; the knife-edge of the bolt has then been lowered 
through a distance vt etjiial to h loo. Ltd be the point on the st.ill 
where the line Ot cuts il, aiul hd the reading at q be taken. Tlieii 
since the tri.anglcs betw(*(‘n () and 7vn and O and ('M are similar 
to i‘ach other, and vt is iLTl' <>f thendorc pq will be fLAh 
of OM, or ()M — ic)0 X /’ey. this gives the horizontal <listance 
of the statt from O, and the vertical distance pM of p .ib^ve 
O is OM tan MO/) - OM .a' Ou, .uul since ou has been hm 1 in 





both of tht.‘;n .it known ln-ights above A, and enclosing a distance 
PP' -V betwt'fii them. Ltd a and .t be the measured angles of 
elevation of P and P', and ltd d be the horizontal tlist.incc l‘M of 
the start iroiu the tlieodolite, aiitl h the lieiglit PM of P above T. 
h'hcn >i’u:e 

P'M d tan and PM -r d tan a, 

- P'M - PM - (/(Ian d - tan a), 
s- . ; s' tan a 


we have 
Therefore 


d.^ 


tan .i tan < 


tnn - tan a 


If TC, the height of the rotation axis of the telescope above the 
groniul, =.q, and if AP p. then thi- ln-ight of A above (' is // - p-:-q. 
if. as is usually the case, a number of points nre dedermined 
from one station of the therxlolite, .and //,. J/.., h,. tSre., be the 
values of h for the different points A,, A.j, A.., Ac., then the 
ditterence of level of Aj and A., will be h,, - h^, that of -V, and 

will l.)e // - //,, and so on. To ensure the essential condition 
that the stall is hold vertical, it is usually provitled with a 
small circular spirit-level, and the stalf-liolder must always 
keep the bubble in the centre of its run. No graduation 
of the stall is required beyond two well-dehued bl.ick lines 
across the white face at P .iiid P', but the marks can l)f 
very usefully supplemented by wings fastened on the two 
sides of the stall, having their tops at right angles to tlie 
staff, at the same height as the points P and P', and 
forming a continuation of tlic black lines. .V con\eiueiit 
length for the staff is i.* ft., with the point P 3 ft. fnau 
the foot, and the point P' .at the top of the staff, so tlial 
s * lo ft. 

With the abov'e arrangement the staff can easily be reaii 
A\ath a 5 -inch theodolite at half a mile distance. But while it 
is frequently ver}’^ useful to determine approximately points 
a long way off, the determinations will not be ncprly so 
iiccurate ius those of near points. Thus suppose that the 
distance of the staff is d, and the iiitercejit on the staff is s, an<l 
suppose that the personal and instnmiental error is oa (a being 
the angle subtended l)y s at the telescope); tlien since 

.siiPa laii" a da 
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— 


df^d) 


tan a da 
Therefore dd. 


d- 

the distance error, is given by tlie equation 
6^/= - 3a(s*-f-^i*)/5, But at distances of 5 cliains or more s- w ill 
be very small compared with d'^ aiifl may be neglected, so that 
dd - 5 a.d*;S. Since oa may be considered as con.stant for all distances 
where the staff can be distinctly read, the distance error increases as 
the square of the distance. VVhth small theodolites, wlicre speci.al care 
has not been given to the graduating and reading of the vertical circle. 
Oa w'ill probably amount to about 20". \t a rpiarter of a mile 
excellent work can lie done. In carrying on a traverse line by this 
method with stations 10 or 13 chains apart, the theodolite being set up 
at )Kjints about midway between the stations, the probable flistaiice 
error in a mile is alx>ut 3! ft., and the probable level error alioiit 4 in. 
In 35 miles these probable errors wouhl correspond to about i« ft. 
and 30 in. resiiectively. This system of tacheometry is well adapter! 




Fig. 2. 

parts of which Ou contains loo, the distance /)M is readily obtained. 
If the differener* of clevalicm of B and A be required, the height 
pM must be reduced by /)H and incre.ised by OA, both known 
quantities. By this arrangement the rerliiction work of the observa- 
tions is rendered extremely simple, and can readily be jierformcd 
in the held, 'i'he instrument is well adapted for use with the plaiie- 
tablc^ 

Tacheorneters in which the horizontal distance of the staff from 
tlie telescope is flerliiced from the re.a<]ings of the staff indicated 
by two fixed wires in the diaphragm of the tefescojie will 
now be considered. In lig. 3 BC is a rliaphr.igiii fi.xed 
in a tulx* leaving fine horizontal wires at B and C. Let 
the enrl F. of the tube bo closed by a disk which has a minute hok? at 
IL to which the cyt? can be ap[)lied. If 1 ’ and D be the points on a 
vertical st.aff at which tlie lim*s EB .and EC are observed to cut the 
staff, so that the intercept Id) is known, then from similar triangles 
EU (EC H(.')BI), and since EC and BC .ini constant, ED varies as 
PI). If, for instance, Id) h.as a ciTtain observed value when the staff 
i.s held .at a certain dist.anco ED, and has exactly half that value 
when the statf is held at another dist.ance JCD', then the distanco 
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ED' is ontvhalf of th^'. distance KD, and so on in proportion. The 
(lislain 0 ED can bo instantly inferred from tlie readings of the staff, 
if the lattt‘r be snital)ly graduated. If. for example, it be desired 
to know the distance V:i) in yards, and by construction the pro- 
portion K(' BC 50, then the intercept on the staff at i yard from 
E Nvould be ^Vth of a yard, or -73 inch, the intercept at 2 yards from 
E wonkl be 2 . -72 inches, and so on. If therefore the staff be 
graduated with divisions of -72 inch, and the intercept be 45 of 
such divisions, it would be inferred that the distance of the staff 
from T<: was 4; yards, 'bhe constant proportion EC'Bf' can be 
checlo d bv Tin asuring icx) yards from E and observing whether 



I'lo. 3. 

the intercept is exactly too divisions or not. If it is not, the wire 
diaphnie,ni must bt; shifted in the tube until it is. In figs. 3, 4, 5 
and b) tile ilistances are deduced from tlu* readings of a central 
v ire in tlie optical axis of tlie telescopii and of a wire above it, for the 
sake of siin])li( ity. 'Tlu* nsnal arrangement is to fit the diaphragm 
with a ct'iitral wire and with one or two wires above and below it 
at C(iiia.l dist.iiict's from the central wire. The vertical angle of 
dej>rrssion or elevation is fixed by dircefing the central wire to a 
well-(lelin«-d division on the staff, and th(‘ dislanct? of the staff is 
inferred from tin* readings given by the corresponding wires above 
and l)clow the central wire. 

't he cleiiK iitary form of tacheometer given above illustrates 
tlie general jirinci])le of the class of taclieometers now under con- 
siderafion, and as leading iij) to the practical form, in which the 
stall is viewcfi with a telescope mounted in the manner of a theo- 
dolite. Tlie simplest form is Heichenbach’s tacheometer, which 
may 1h* iiivasligated as follows ; — In fig. 4 let A be the object glass 
by which an image of the staff ST is formed at IIK. The wire 
diaphragm is moved in the lube so as to coincide with the image. 


and vertical distances of the staff from the axis of rotation of the 
telescope are found thus : — In lig. 5 let ST be the observed 
intercept on tlie staff when the telescope is inclined at an 
angle a to the horizontal. Draw 'fS' at right angles to OT. 
The angle TS'S will be very nearly a right angle, and STS' may bo 
taken as equal to a. If there were n graduations (each corresponding 
to I yard in distance) in ST, there would be n cos a grmiualions in 
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and the imago and wires are viewed with an cyc-piere (not showm) 
in the usual way. Let O be the point where tlie vertical axis of 
the instrument cuts the axis of the telescope, the instrument being 
centrecl over a peg, from which tlie distance to the staff is lequired. 
'I'hc olqect glass (of focal length—/) is at a distance c from O. Eet 
Alb-u and Alf. v, and the angle SAT-HAK -t). Then if i be 
the height of the image HK, /- v tan 0. Since i i /, we 

have V uf,{u- /), and hence i uf tan 0,{ti - f). Let F be some 

point on .VT such that Al" .v and E'T— a'. And let the angle 

SFT (p. 'riien and tan 0 //' tan <; {v/ \ \), and therefore 

"n'd v 


n' 


11' I v~ / n' 1 


tan <f> = 


tan (p ; and, if x /, i~f tan tp. 


If therefore the point F he taken at a distance / from the object 
glass, every intiTcept of the staff for positions bctw'een T 
and F. such as S'T', S"'r", cS:c., which are bounded by the 
line h'S, and for which consecjuently </> is the same, wall have 
the same height of image at the diaphragm. Conversely, if 
K be a wire in the diaphragm it will cut the image of the 
staff for all positions of the staff bctw'eeii T and F in points 
that lie on the line IbS. Now the intercept S"T", half-w^ay 
between K and ' 1 ', will be one-hnlf of S'l', and therefore if 
the reading on the st.aff indic.ded by the wire in question 
be one-half of ST, it may be inferred that tlie -[losition of 
the staff is half-way between F and T, and similarly for 
other distances. If the distance of S'f from O is rocjuircd, 
as is usually the case, a (inantity f-^c must be added to 
every distance from F determined as above. 

It is very seldom that the line of sight AT of the telescope 
is at right angles to the staff. In general it is more or less inclined 
to the staff, which is almost always held vertical, and the horizontal 


Fin. 5. 

S'T, and therefore the ilistance of the staff from F, as inferred from 
the observed niiinlier of graduations in ST, must lie multiplied by 
cos a to give the true distance FI. Again E'N FT cos a, so that 
the distance infcrre<l from the observed number of graduations in 
ST must be multiplied by cos-a to gi\ e the horizontal tlistance of 
F from T. To this must be adtled the distance OE -OF cos a - 
if rc) cos a to get the horiznr.tal distance, OM, of O (tiu* vertical 
axis of the instrument) from 'T. This value of 0 !\I must ])e nmlti- 
plie(l by tan a to obtain the valin* of Ji, the vertical distance of T 
from O. Tables of the value of co.s a, cos^ a, and tan a are necessary 
to facilitate these calculations. 

In this tacheometer the distances as inferred from the readings 
of the staff are the distances of the staff from F and not from O. 
This defect w’as remedied by Porro, who added a lens (calleil the 
anallattic lens) to tlie telescope. The arrangement of the telescope 
as inanulactured by ilessns. Troughton and 
Simms, is as follow’s : — In Jig. 6 () is the point 
where the vertical axis of the instrument cuts 
the axis of the telescope. The object glass is 
fixed at a distance c from O, and the anallattic 
lens at a ilistance d from the object glass. 
'I'lic di.stanccs c and d are chostai to suit the 
constriu'ti\e c()nv<‘tiienccs of the instruiiK’nt. 
The diajiliragin at K is movable so that it 
can be made to coinciile with the image of the 
staff. The focal length /, of the object glass 
is arbitrary, and the focal length /., of the 
.'iiiallattic lens is thdermiiied from an cciuation 
ot condition betwe<‘ni r, d, /,. and /.,. The 
image of the .staff ST woiikl lie formcif by the 
object glass at H, at a distance from ,the 
obj(‘ct glass, w’ere it not that the rays, afti*r 
passing through the object glass, are received 
by the anallattic lens ami the image of tlie staff is formed at 
j K on the wire diaphragm, which is slid in the tube till it coincides 
with the position of the image. The image at K is view'ed by an 
I eyc-pioct‘ in the usual way. Let T be the point where the image 
j ol the staif is cut by the central wire of the diaphragm, and S tlie 
point where the image is cut by one of the outer wares of the dia- 
: phragm. If 0 and 0 be the angles subtended by ST at the object 
' glass ancl at the point () respectively, and if i be the height of 
i the image at K, h tlie height of the virtual image at H. then by 
j elementary geometry and Ironi iqitical consiilcrations, we obtain 

! - - .tanrt 

I - </+/.) - !<■/, - (C l A) • 

I.et /i* be made such that cf^- {c-\-f{){d - J.^) o, the ecpiatioii of 
I condition above mentioned. Then /o - {(/(cq- 7 i) - '(c-|-/.). 

A/2 ^ «(cl 7 ,)-cA, 




» 

I 

->1 


And 


• tan (p 


— -tan <p. 
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Therefore all the readings of the staff which would be given by 
the outer wire of the tliaphragm will lie on the line OS (for all of 
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which 0* is the same), and the distance from O along OT will be 
proportional to the reading on the stall. Thus if the staff be 
suitably graduatcil. the distance from O can be immediately deduced 
from the reading. Also, as before, if the telescope be inclincil at an 
angle a to the horizontal, the distance OT inferred from the number 
of graduations in ST must be multiplied by cos* a to give the horizontal 
distance of O from T, and the lunizontal distance so obtained niust 
be multiplied by tan a to obtain the vertical distance of T from O. 

The inconvenience of the reduction work necessary to obtain 
the horizontal and vertical lUstances pnvluced the W.igner-hVunel 
tacheometer, by which the distances can bo read ilirectly from the 
instrument. As is seen from tig. 7. throe scales are providcil, to 
me.asure the inclined distance, the horizontal thstance. and tlie 
vertical distance respectively. .Ml three .ire arranged in a plane 
parallel to the plane in which the telescope turns, The inclined 
scale is att.arhed to the telescope exactly parallel to its line of 
collimation, and moves with it. The horizontal .scale is lixeil to 
the upper horizontal plate of the theiHlolite. Tlie vtTtieal scale is 
oil the vertical edge of a right-.ingled triangle, which can be slitl 
along on the top of the hori/c^ntal scale. The inclined scale carries 
a slide which is provided with two verniers. One of these is parallel 
to the inclined scale, arnl is for the ]nirpose of setting off on the 
scale (in terms of the divisions on the scale) the inclined distance 
of the stall from the axis of rotation of the telescope. The other 
turns on a pivot whose centre is accurately in the eiige of the inclineil 
scale at the point where the zero division of the inclined vernier 



Fig. 7. 


cuts the edge, and is for the purpose of reading the vertical scale ; 
it can be turned on its pivot so as to btf vertical whatever may be 
the inclination of the telescope. Moreover, sinctj the distance 
from the centre of the pivot to the zero of the vernier is always 
constant and knowm, the vertical scale can be graduated so that 
the reading of the v’ernier gives the height (in terms of the division 
on the scale) of the staff above the axis of rotation of the telescope. 
The horizontal scale attached to the horizontal plate of the theodolite 
is read by means of a vernier carried by the triangle. To ascertain 
the horizontal and vertical distances of' the point on the staff which 
is cut by the mitUlle ware in the diaphragm of the telescope from the 
rotation axis of the telescope, the inclined distance of tlie point on 
the staff is read by means of the wires, as in l^irro’s tacheometer. 
This distance (in terms of the divdsions) is then set off on the inclined 
scale by means of the inclined vernier, and the vertical scale on the 
triangle is moved up to the vertical vernier, which is a<l justed to 
its edge. With proper graduation of the horizontal and vertical 
scales the horizontal and vertical distances can be at once read off 
on the scales. This mcthol, however, recpiires that the staff be 
held so that its face is perpendicular to tlie line of sight, which is 
more troublesome than holding the staff vertical. 

Authorities. — Brough on “ Tacheometry," Proc. Inst. C.E,, 
vol. xci. Pierce on the “ T'se of the Plane Table," ibid. vol. xcii. 
Kennedy on the " Tacheometer," ibid. vol. xeix. Aipr on the 
“ Probable Errors of Surveying by Vertical Angles,** ibid. vol. ci. 
Middleton on " Observations in Tachcometry," ibid. vol. cxyi. 
Young on " Surveying with the Omnimeter,'* ibid. vol. cxvii. 
J. Bridges Lee on " Photographic Surveying," Trans. Soc. Enf;in., 
vol. for 1899. " The Zieglcr-Hagcr Tachcograph,’* En^ineerinf>, 

vol. Ixv. (W. Ay.) 

TACHIENLU^ a town of China, in the province of Sze-ch*uen- 
It Is the great tea mart for 'I'ibet, and from Tachienlu the two 
trade-routes, the Gya lam and the Chang lam, diverge, the 
former to L^akh and the latter to Kashgar. 


TACHYLYTES, or Tachylites (from Or. Ta\iV, swift, 
Arcii', to dissolve, meaning " easily fii.sed/’ though some have 
erroneously interpreted it as easily soluble in at ids in 
petrology, the vitreous forms of the basic igneous rocks ; in 
other words, they are basaltic obsidians. 'Fhcy arc black in 
colour, dark brown in the thinnest sections, with a resinous 
lustre and the appeanmcc of pitch, often more or less vesicular 
and sometimes sphcrulitic. They are very brittle, and break 
down readily under the hammer. Small crystals of felspar or 
of olivine are sometimes visible in them with the unaided eye. 
All taehvlyles weather rather easily, and by oxidati(*ii of their 
iron become dark brown or red. Three modes of ot'currenre 
cluiracterize this rock. In all cases they arc found under 
conditions which imply rapid cooling, but they arc much less 
common than acid volc'anic glasses (or obsidians), thi‘ reason being 
apparently that the basic rocks have a stronger tcntlency to 
crystallize, partly because they are more liquid and the molecules 
have more freedom to arrange themselves in crystalline order. 

The fine scoria ashes or "cinders** thrown out by basaltic 
volcanoes arc (dten spongy masses of tacliylyte with only a few 
larger crystals or idienocrysts imbedded in black gLiss. Such 
l.u'hylyte bombs and scoria are fretpient in Iceland, Xuv'ergne, 
StroinboU, Etna, and are very common also in the ash beds or tuffs 
of oilier date, such .as occur in Skye, Midlothian and I'ife, 1 >erbys]iir«‘, 
and elsewhere. Basic juimices of this Kind are exeetaliiigly wide- 
spread on the bottom of the sea. either dispersed in the " red clay ’* 
and other deposits or forming layers coated with oxidi's of man- 
ganese, precipitated on them from the sea water. These tachylyte 
tragments. wiiich are usually much decompose(l by the oxidation 
and hydration of iheir hTrous compounds, have taken on a d.irk red 
colour, riiis altered basic glass is known as " palagonite " ; con- 
centric bands of it often surround kernels of unaltered tachylyte, 
and are so soft that they are easily cut with a knife. In the pala- 
gonite tlic miiuTals also are decomposed, and are represented only 
by t>seudomorphs. The fresh tiichylyte glass, how'twer, often con- 
tains lozenge-sliaped crystals of ]dagioclase felspar and small prisms 
of nugite and olivine, but all these mln<Tals very fn'ijuently occur 
mainly as microlites or as bcaiititul skeletal growths with sharply 
poUitcxl corners or ramifying processes. Falagonite. tutfs are found 
also among the older volcanic rocks. In Iceland abroad stretch of 
these r(jcks. described as " the palagonite formation," is said to 
cross the islaml from sonth-WTst to north-east. Some of these tuffs 
are fossiliferous ; others arc intercalated with glacial deposits. 
Ihe lavas with xvhich they occur are mostly olivine-basalts. 
Palagonite tuffs arc found in Sicily, the Eilel, Hungary, Canary 
Islands, iVc. 

A second motlc of occurrence of tachylyte is in the form of lava 
flows. B.asaltic rocks olten contain a small amount of glassy 
ground-mass, and in the hmbiirgiles this becomes more im])ortant 
1 and conspicuous, but vitrer)us type s are far le ss common in these 
tlian in the acid lavas. In the* Sanelwich Islanels, however, the 
viileaiioes hav'^e pe.ajrcd out vast llf)ods of black l)asall, containing 
ft-lspar, augite, olivine, and iron ores in a black glassy base. They 
are highly liepiid when discharged, and the rapid cooling wdiich 
cnsu<*s on their emergence to the air prevents crystallization taking 
place coiiijfletely. Many of them are sjiongy or vesicular, and their 
upper surfaces are often exceedingly rough and jagged, w’hile at 
other times they assume rounded wave-like forms on solidification. 
Great raves are found where the crust has solidified and the liipiid 
interior has subseijuent’y flowed away, and stalactites and stalag- 
mites of black tachylyte adorn the roofs and floors. On section 
these growths show' usually a central cavity enclosed by walls of dark 
brown glass in whicli skeletons and microlilhs of augite, olivine 
and felspar lie imbedded. From the crater of Kilauca thin 
clouds of steam rise constantly, and as the bubbles of vapour arc 
liberated from the molten rock they carry into the air with them 
thin fibres of basalt which solidify at once and assume the form of 
tachylyte threads. Under the microscope they prove to be nearly 
completely glassy with small circular air vesicles .sometimes tlrav/n 
out to long tubes. Only in the Sandwich Islands are glassy basaltic 
lavas of this kind at all common. 

A third moile of occurrence of tachylyte is as the margins and thin 
offshoots of dikes or sills of basalt, dolcrite and diabase. They arc 
sometimes only a fraction of an inch in thickness, resembling a thin 
layer of pitch or tar on the edge of a crystalline dolcrite dike, but 
veins several inches thick are sometimes met with. In these situa- 
tions tachylyte is rarely vesicular, luit it often show s very pronounced 
fluxion banding accentuated by tlie presence of rows of spheriilites 
which arc visible as dark brown rounded spots. 'Ihe spherulites 
have a distinct railiate structure and sometimes exhibit zones of 
varying colour. The non-spherulitic glassy portion is sometimes 
perlitic and these rocks are always britUe. The commonest crystals 
arc olivine, augite and felspar, with swarms of minute dusty black 
grains of magnetite. At the extreme edges the glass is often per- 
fectly free from crystalline products, but it merges rapidly into the 
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ordinary crystalline dolcrite, which in a very short distance may 
contain no vitreous base whatever. The spherulites may form the 
greater part of the mjiss, they may be a cpiartcr of an inch in diameter 
and are occasionally much larger than this. 'These coarsely spherulitic 
rocks pass over into the variolites {(j.v.) by increasing coarseness 
in the fibres of their spherulites, which soon become recognizable 
as needles of lelspar or feathery growths of augite. 'The ultimate 
product of dei om])ositioii in this case also is a red palagonitic 
substance, but owing to the absence of steam cavities the tachylyte 
selvages of dikes are more often found in a fresh state than the 
basic lapilli in ash-beds. JMany occurrences of basaltic pitchstones 
liave been reported from Skye, Mull, and the w^estern part of Scot- 1 
land ; they art' found also in connexion with the intrusive dolerito 
sills of the north of England and the centre of Scotland. In the 
Saar «Iistrict of Germany similar rocks occur, some of which have 
been <lescril:>ed .is w^eisselbergites (from Weisselberg). 

Other localities for tachylytes of this group are Nassau, Silesia 
atul Sweden. 

"The chemical composition of some of the rocks of this group is 
indicated bv tlie analyses given below: — 


passage of his Agricola, describing this as a “ singularly blessed 
lime/’ but the hideous reign of terror had stamped itself in- 
effaceably on his soul, and when he sat down to write his History 
he could sec little but the darkest side of imperialism. To 
his friend the younger Pliny we are indebted for the little we 
know about his later life. He was advanced to the consulship 
in 97, in succession to a highly distinguished man, Verginius 
Rufus, on whom he delivered in the senate a funeral eulogy. 
In 99 he was associated with Pliny in the prosecution of a great 
political offender, Marius Prisciis, under whom the provincials 
of Africa had suffered grievous wrongs. 'I’he prosecution was 
successful, and both Tacitus and Pliny received a special vote 
of thanks from the senate for their conduct of the case. It 
would seem that "I'acitus lived to the close of 'Trajan’s reign, as 
he seems to hint at that emperor’s extension of the empire 
by his successful Eastern campaigns from 115 to 117. Whether 
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Seljaclalr. Iceland .... 

SiO,,. 

- 

3S.96 

A 1 , 0 ,- 
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FoO. 
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14-75 

CaO. 

' 9-13 

MkO. 
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H2O. 

17.85 

11. Ealagonilo from deep-sea deposits. l*acific } 
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TACITUS, CORNELIUS {c. 55-120), Roman historian. Tacitus, 
who ranks beyond dispute in the highest plac'e among men 
of letters of all ages, lived through the r(‘igns of the emperors 
Nero, Gallxi, Otho, Vitellius, Ve.sy^asian, Titus, Domitiari, 
Nerva and Trajan. All W'c know of liis personal history is from 
allusions to himself in his own works, and from eleven letters 
addressed to him by his very intimate friend, the younger Pliny. 
The exact year of his birth is a matter of inference, but it may 
he approximately fixed near the close of the reign of Claudius. 
Pliny indeed, thougli himself born in 61 or 62, speaks of 'Tacitus 
and himself as being “ much of an age,” ^ hut he must have been 
some years junior to his friend, who began, he tells us, his official 
life under Vespasian,- no doubt as quaestor, and presumably 
tribune or aedilo under 'Titus (80 or 81), at which time he must 
have been twenty-five years of age at least. Of his family and 
birthplace we know nothing certain ; wc can infer nothing 
from his name Cornelius, which was then very widely extended ; 
but the fact of his early promotion seems to point to respectable 
antecedents, and it may be that his fatlier was one Cornelius 
Tacitus, who had been a procunitor in one of the divisions of 
Gaul, to whom allusion is made by the elder Pliny in his Natural 
History (vii. 76). T 3 ut it is all matter of pure conjecture, as it 
also is whether his ” praenomen ” was Publius or Gaius. 'The 
most interesting facts about him to us are that he was an eminent 
pleader at the Roman bar, that he was an eye-witness of the 
“ reign of terror ” during the last three years of Domitian, 
and that he was the son-in-law of Julius Agricola. This honour- 
able connexion, which testifies to his high moral character, may 
very possibly have accelerated his promotion, which he .says ^ 
was begun by Vespasian, augmented by 'Titus, and still further 
advanced by Domitian, under whom wc find him presiding as 
praetor at the celebration of the secular games in 88, and a 
member of one of the old priestly colleges, to which good family 
was an almost indispensable passport. Next year, it seems, he 
left Rome, and was absent till 93 on some provincial business, 
and it is possible that in these four years he may have made 
the acquaintance of Gennany and its peoples. Ilis father-in- 
law died in the year of his return to Rome. In the concluding 
passage of his Life of Agricola he tells us plainly that he witnessed 
the judicial murders of many of Rome’s best citizens from <)3 
to 96, and that being himself a senator he felt almost a guilty 
complicity in them. With the emperor Nerva’s accession his 
life became bright and prosperous, and so it continued through 
the reign of Nerva’s successor, Trajan, he himself, in the opening 
Pliny, Epp. vii. jd. * Hist. i. i. ‘‘ Ibid. 


he outlived Trajan is matter of conjecture. It is worth noticing 
that the emperor Tacitus in the 3rd century claimed descent 
from him, and directed that ten copies of his works should be 
made every year and deposited in the public libraries. He also 
had a tomb built to his memory, which was destroyed by order 
of Pope Pius V. in the latter part of the 16th century. 

Pliny, as wc see clearly from several passages in his letters, 
had the highest opinion of his friend’s ability and worth. He 
consults him about a school which he thinks of establishing at 
Comum (Como), his birthplace, and asks him to look out for 
suitable teachers and professors. And he pays ^ him the high 
complimemt, “ I know' that your Histories will be immortal, 
and this makes me the more anxious that my name should 
appear in them.” 

The following is a list of Tacitus’s remaining works, arranged 
in their probable chronological order, which may be approxi- 
mately inferred from internal evidence : — (1) the Dialogue on 
Orators, about 76 or 77 ; (2) the Life of Agricola, 97 or 98 ; 
(3) the Germany, 98, published probably in 99 ; (4) the Histories 
(llisioriae), completed probably by 115 or 116, the last years of 
'Trajan’s reign (he must have been at work on them for many 
years); (5) the Annals, his latest work probably, written in 
part perhaps along with the Histories, and completed sub- 
sequently to 'Trajan’s reign, which he may very well have 
outlived. 

'The Dialogue on Orators discusses, in the form of a conversation 
which 'Tacitus professes to have heard (as a young man) between 
some eminent men at the Roman bar, the causes of the decay of 
eloquence under the empire. 'There are st^me interesting remarks 
in it on the change for the worse that had taken place in the 
education of Roman lads. The style of the Dialogue is far more 
Ciceronian than that of 'Tacitus’s later work, and critics have 
attributed it to Quintilian ; but its genuineness is now generally 
accepted. It is noticeable that the mannerisms of Tacitus 
appear to develop through his lifetime, and are most strongly 
marked in his latest books, the Annals. 

The Life of A gri cola, short as it is, has always been considered 
an admirable specimen of biography. 'The great man with all 
his grace and dignity is brought vividly before us, and the sketch 
we have of the history of our island under the Romans gives a 
special interest to this little work. 

'The Germany, the full title of which is “ Concerning the 
geography, the manners and customs, and the tribes of 
I Germany,” describes with many suggestive hints the general 
^ Ann. ii. 61 ; iv. 4. * Epp. vii. 33. 
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character of the German peoples, and dwells particularly on their 
fierce and independent spirit, which the author evidently felt 
to be a standing menace to the empire. 'Fhe geography is its 
weak point : miu'h of this was no doubt gathered from vague 
hearsav. laciius dwells on the contrast between barbarian 
freedom and simplicity on the one hand, and tlie servility and 
degeneracy of Roman life on the other. 

The Histories, as originally composed in tweh e books, brought 
the history of the empire from Galba in 69 down to the <'losc of 
Domitian's reign in (>7. 'Lhe first four l)ooks, and a small 
fragment of the fifth, giving us a \ery miiuitt* account of the 
eventful year of revolution, Og, and the brief reigns of Galba, 
Otho and Vitellius, are all that remain to us. In the fragmtiit 
of the fifth book we lia\'e a curious but entirely inaemrate 
account of the Jewish nation. <.^f their character, customs and 
religion, from a ciilti\ ate<l Roman's point of view, which we see 
at once \Nas a strongly prejudit'od one. 

'I'he J)inah — a title for uhieh there is no ancient authority, 
and which there is no reason for supposing Tacitus gave dis- 
tin^aively to the work — rei'ord the history of the emperors of 
the JulivOi line from Tiberius to Xero, c<.)iiiprising thus a period 
from A.D. 1 1 to Of these, nine books ha\ e come down to us 
entire ; of book> w. xi. a!i(l xvi, wo ha\e but fragments, and 
the whole of the reiirci <'i (kiius (Taligula). the first six years of 
Claudius, and the Li'-t ti\n\‘ years of Xero are wainting. Out 
of a period of fifty-four years we thus ha\'e the history of forty 
years. 

The principal ^ISS. of Tacitus are known as the first ’’ and 
“ second " .Mcdicean -both of the loth or nth ctaituries. The 
first six books of the Annals exist nowhere but in the first 
^Icdicean ” MS., and an alttmpt was made in 1S78 to prove 
that the Annals are a forgery by I'oggio Hr,ic»'iolini, an Italian 
scholar of the 15th century, but their gcniiiiu‘n(‘ss is confirmed 
by their agreement^ in various minute details with coins and in- 
scriptions discoxered siiir e that period. 2^loreover. Ruodulphus, 
a monk, writing in the 9th century, shows that he is acquainted 
with a M8. of 'faeitus containi'.ig at least tl\c two first books. 
Add to this the tescimony of Jerome that 'faeitus wrote in thirty 
books the lives of the Caesars and tlie evidenor of style, and there 
can he no doubt that in the Annals we have a genuine work cf 
I'acitus. 

Much of the history of the period described by him, especially 
of the earlier Ciaesars, must fiave been obscure and locked up 
with the emperor's private papers and memoranda. As we 
should expect, there was a vast amount of floating gossip, whk'h 
an historian would have to sift and utilize as l)est he might. 
Tacitus, as a man of good soi ial po.>.ilion, no doubt had access 
to the best information, and must have talked matters over 
with the most eminent imai of the day. There were several 
writers and chronicler^, whom he occasionally dtc‘s but not very 
often; there were memoirs of distinguished jiersons — those, 
for example, of the xuuiiger Agri[)pina, of Thra^ea, and Hel- 
vidius. There were several collections of letters, like those of 
the younger Pliny ; a number, too, of funeral orations ; and the 

acta senatus ” and the “ acta populi ” or “ acta diurna,’' the 
first a record of proceedings in the senate, the lattca* a kind of 
gazette or journal. Thus there were the materials for history 
in considerable abundance, and d'acitiis was certainly a man 
who knew how to turn them to good account. He has given 
us a striking, and on the whole doubth^ss a true, picture of the 
empire in the 1st centur}\ The rhetorical tendency which 
characterizes the ‘‘ silver age ” of Roman literature, gives perhaps 
exaggerated expression to his undoubtedly strong sense of the 
badness of individual emperors, but he assuredly wrote with a 
high aim, and we may accept his own account of it : ** I regard 
it as history’s highest function to rescue merit from oblivion, 
and to hold up as a terror to base words and adions the repro- 
bation of posterity.” lie is convinced of the degeneracy of the 
age, though it be relieved by the existence of truly nohkj virtues : 
and he connects this degeneracy more or less directly with the 

* See Intrcxluctirm to vol. i. of Fnrneaux’s edition of the A minis 
of Tacitus, Clarendon Press Scries, 18H4. ^ iii. 05. 


imperial regime. Rut it is dilhcult to dogmatize as to 'J acilus’s 
political ideals. He is primarily concerned rather w ith ethics 
than xvith politics ; though he ina)' feel that the wt^rld is out 
of joint — with whatever stmtiineiital sympathy he may regard 
the age of “ liberty," and admire the heroic opo< h of the 
republic — yet he appears to realize that the empire is a practical 
necessity, and tt> the pro\ inecs even a benefit. T.ike the Stoics, 
with whom otherwise he has little in common, he cciivSiires rather 
individual rulers than tlie imperial .system. Rut ‘‘ the key 
to the interpretation of Tacitus,” it has heon well said,’^ “ is 
to regard him as a nnu'alist rather than a politician.” Perhaps 
the strongest work in th(‘ . tnnals and Histories is the delineation 
of i'hara('l(*r. 

Ru iUis gives us no certain clue to his religious belief. TIis 
expressions of opinion about the government of the universe 
are dilhcult to reconcile w itli each other. 'J'herc seems to have 
Ixen a strange tinge of superstition about him, and he could not 
divest himself of some bi'liv'f ‘ in astrology and revelations of 
the future through omens and portents, though he held these 
were often misunderstood and misinterpreted hy * harlalans 
and impostors. On the whole he appears to have iiielined to 
the philosophit al theorx' of “ necessitarianism,’’ that c\ ery man's 
future is fixed from his birth ; but xve must not fasten on him 
any particular tlieory of the world or of the 'universe. Some- 
times he speaks as a believer in a divine overruling Pj D vidence, 
and we may say ('onfidently that with the Ixpicurean doctrine 
he had no sort of sympatliy. 

Tacitus’s style is diMiissed in the article Latin Lanc.uage. 
WhatevtT judgment may be passed on it, it is ('ertainly that of 
a man of genius, and cannot fail to make a deep impression on 
the .studious reader, 'rai'iteaii hrcivity has become j)roverbial, 
and with this are clo>ely allied an oec'asional obscurity and a 
rhetorical affectation wliich his xvarmesl admirers iniisi admit. 
He has been compared to Carlyle : and both certainlx affect 
singularity of expression. Rut they are alike onl\' in the brevity 
of sentences ; and the brevity of C'arl\ le is not that of an artist 
in epigram. Tiuiuis was probably never a popular author; 
to be understood and apprcciati'd he must be n‘ad again and 
ag.iin, or the point of some of liis acutest remarks will iui quite 
missed. 

Tacitus hos ]->eon many times translated, in spit(* of the very great 
(liliicultv of tlie task; llu.' number (d versions of the whole' or part 
is statt'd as 393. 

^luridiy’s translation (v.*e should call it a paraphrase) was hir long 
one of the Ix'sf known ; it was published in the igth century. 

On this was base<I the so-called Oxford translation, pulilished by 
B«din in a revised edition. Messrs ('hurch and Brotlribb’s transla- 
tion, and lYotessor Kainsay’.s (1904) (th(* laltiT ot Annals i. ivc) 
are much beit*T. Tlie best known foreign translation is I )avaiizati’s 
(Itali.in), print'fi about iO(x> aufl frequcntlv n'-publislu'd. The 
French v^■rsions by Lonandre and Bnrnonf (abr)nt tlie middle of the 
last century) aie also good. Among the very numerous motlerii 
comineiitaiies, the most important are KnjxTti's (1830); Oielli’s 
(i8;o: the //'/s/auVs, (irnnania, 1'yiro/a, and Dialo^itcs were 
revised and re-rdited by Mrim-r anil Andersen betwecui 1877 and 
i 8')5); Kilter’s (18^)4); Xip|)'.*rdey’s (1870); Heraiis’s {Histories, 
1885); Fnnieaux’s {Annals, i. vi., 1884; xi.-xvi., 1891 ; Germania, 
J894) ; Spijoner’s {Histories, 18(41). rh(! last two eilitors’ intro- 
tluclions are particularly useful. Of works relating to Tacitean 
Latinitv, Draeger’s Syntax und SHI dts Tacitus is tlie best. 

(W. J. M. ; A. D. <;.). 

TACITUS, MARCUS CLAUDIUS, Roman emperor from the 
25th of September a.t>. 275 to April 276, was a native of Jntcr- 
arnna (ferni) in bmbria. Jn the course of his long life he held 
various civil olfice.s, including that of consul in 273, with univcnsal 
respect. Six months after the assassination of Aurelian he was 
chosen by the senate to succeed him, and the clioicc was cordially 
ratified by the army. During his brief reign he set on foot 
some domestic ndorms, and sought to revive the authority of 
the senate, but, after a victory over the Goths in Cilicia, he 
succumbed to hardship and fatigue (or was slain by his own 
soldiers) at 'I'yana in Cappadocia. 'Uaeitus, besides being a 
man of immense? wealth (which he bequeathed to the state), 

® Dill. Raman Sodelv fynm Nern to Marcus Aurelius, Bk. i. ch. i. 

• Ann. vi. 2 1 . 22. 



TACNA- 

had considerable literary culture, and was proud to claim descent 
from the historian, whose works he caused to be transcribed at 
the public expense and placed in the public libraries, 'i acitus 
possessed man)' admirable qualities, but his "entle character 
and advanced age unfitted him for the throne in such lawless 
times. 

Sec Life by \ 0]:)is(:us in Historian Auf;ustac Seviptoves : also Kiitro- 
pius. ix. TO ; .\iirelius Victor, Caesares, 36; Zonaras xii. 28: H. 
Scliiiler, Gcschiihtc dcr romischen Kaiserzeit, i. 1883 ; Pauly- Wissowa, 
Rcalcncyrlopiidu’ , iii. 2871 H, 

TACNA, a northern province of Chile, in dispute with Peru 
from 1893 onwards, bounded N. by Pena, K. by Bolivia, S. by 
darai)aca, and W. by the Pacific. Area, 9251 sq. m. Pop. 
(1805) 24,ibo. It belongs to the desert region of the Pacific 
coast, and is xaluable because of its deposits of nitrate of soda 
and some undeveloped mineral resources. There are a few 
fertili' spots imar the mountains, where mountain streams afford 
irrigation and potable water, and support small populations, 
but in general Tacna is occupied for mining purposes only. 
None of its streams crosses the entire width of the; province; 
tbc\ arc all lost in its desert sands. The climate is hot, and 
earthquakes arc frequent and sometimes violent, 'there is 
one railway in the province, running from the city of 'tacna to 
Arica ((f.v,), and in 1910 anotlier from Arica to La Paz, Bolivia, 
was under construction by the Chilean government. The pro- 
vince consists of two departments, 'iacna and Arica, which 
once formed part of the Peruvian department of Moquegua. Its 
capital is 'I'acna (pop. 1895, } 1902, estimated 11,504), 

a. sii'iall inland town 48 m. by rail from Arica, in a fertile valley 
among llic foothills of the Andes. Existence is made possible in 
this oasis b}* a small mountain stream, also called 'Pacna, which 
supports a s<'anty vegetation. The town owes its existence to 
the Holi\ian trade from T^a Paz and Oruro, and is the residence 
of a number of foreign nKTchants. 'Iacna w’us captured by a 
Chilean force under General Haquccluno on the 27th of May 1880. 

At the close of the war between Chile and Peru (1879-1883), 
the terms of the treaty of Ancon (signed by representatives of 
the two countries on the 20th of October 1883) were practically 
dictated by ('bile, and by om^ of the provisions the Peruvian 
prov inccs of 'I’acna and Arica w^ere to be occupied and exploited 
by Chile for a period of ten years, when a plebiscite should be 
taken of their inhabitants to determine whether they would 
remain with Chile or relum to Peru, the country acquiring the 
two provinces in this manner to pay the other §10,000,000. 
At the termination of the period I^eru washed the plebiscite to 
be left to the original population, while Cliilc wanted it to 
include the large number of (Chilean labourers semt into the 
proN'inre. (liile refused to submit the dispute to arbitration, 
and it remained unsettled. Meanwhile Chile expelled the 
P(‘n!\'ian priests, and treated the }.)r()vince more like a conquered 
territory than a temporary pledge. 

TACOMA, a city and sub-port of entry, and the county-scat 
of Pierce county, Washington, U.S.A., on Commencement Bay 
of Puget Sound, at the mouth of Puyallup river, about 80 m. 
from the Pacific coast, and about 23 m. vS.S.W. of Seattle. 
Pop. (1890) 36,006 ; (i<)Oo) 37,714, of whom 11,032 waTe foreign- 
born (including 1603 Svvcd(!.s, 1534 English-Canadians, 1474 
Norwegians, 1424 Germans, and 1323 English ; (i9io» C-S. 
census) 83,743. 'lacoma is served by the Northern Pacific, 
the Chicago, Milwaukee & Puget Sound, and the Tacoma 
Eastern railw'ays ; the Chicago, Burlin|^on & pi^^^icy railway 
operates through trains to and from Missouri river points and 
'I'acoma, over the Northern Pacific tracks, which arc also used 
by the Great Northern and Oregon & Washington railways, 
'riierc is electric railway connexion with Seattle. 'Facoma is 
the starting-point of steamship lin(\s to Alaska, to San Francisco, 
and to Seattle, Port 'J'ownscnd, Olympia, Victoria, and other 
ports on Puget Sound. There arc trans-occanic lines to Japan 
and China, to the Philippines and Hawaii, and to London. 
Liverpool and Glasgow, by way of the Suez Canal. The cit> 
is situated on an excellent harbour and has 25 m. of waterfront. 
From the tidelands the city site slopes gradually to a plateau 
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about 300 ft. high, commanding fine view^s of Puget Sound and 
its wooded islands, and parts of the Cascade and Olympic ranges. 
Tacoma is the scat of Whitworth College (1890, Presbyterian), 
the University of Puget Sound (1903, Methodist Episcopal), 
the Annie Wright Seminary (1884), a boarding and day school 
or girls, and the Pacific Lutheran Academy and Tlusiness 
College. 'The Tacoma High School has an excellent stadium 
for athletic contests, seating 25,000. The city has a Carnegie 
library (1899), with about 51,000 volumes. Among other 
public buildings are the court house, the city hall, in which are 
the rooms of the State Historical Society (organized, 1891 ; 
incorporated, 1897); the Federal Building; an armoury; the 
Chamber of Commerce, and several fine churches. The Ferry 
Museum, founded by Clinton P. Ferry, has interesting historical 
and ethnological collections. In 1910 the city had se\'en public 
parks {ii2o acres), including Point Defiance, a thickly wooded 
park (about 640 acres), and, in the centre of the city, Wright 
Park, in which is the Seymour Conservatory. 'Tacoma is a 
sub-port of entry in the Puget Sound C'ustoms district (of which 
Port 'Townsend is the official port), which is second only to San 
Francisco on the I^icific coast in the volume of foreign trade. 
'The city has a large jobbing trade, a coal supply from rich de- 
posits in Pierce county, and abundant w^ater-power from swift 
mountain streams, which is used for generating electricity for 
municipal and industrial use. In 1900 and in 1905 Tacoma 
ranked second among the cities of the state in the value of 
factory products. Lead smelting and refining (by one establish- 
ment) was the most important industry in 1905 ; lumber, timber 
and planing mill products, valued at 83,407,951, were produced 
in that year, and flour and grist mill products, valued at 
§2,293,587. Other imf)orlant manufactures were furniture, 
ships and boats, railway cars (the Chicago, Milwaukee & 
Puget Sound and the Northern Pacific s)’stcms having shops 
here), engines, machinery, shoes, water pipc.s, preserv'es and 
beer. In 1905 the total value of the factory products was 
§12,501,816, an increase of 121*4% since 1900. The asse.ssed 
property valuation of the city in 1909 was §54,226,261, being 
about .\2% of the actual valuation. 

Thv, site of 'Tacoma was visited by Captain George Vancouver 
in T792 ; Commencement Hay was surveyed for the United 
Stales government by J.ieu tenant Charles Wilkes in 1841, and 
the present city was founclc*d by General ]\IorLon Matthew 
McCarver in 1868 and was at first called Commencement City. 
'That namt? was soon changed to 'Facoma, said to be a corruption 
of Ta-ho-ma or Ta-ho-hd^ Indian terms meaning “ greatest white 
peak/’ the name of the peak (14,526 ft.), also called Mt. Rainier, 
about 50 m. S.E. of the city. General McCarver’s original plat 
included what is now the first ward of the city, and is called 
the Old 'Town. In 1873 the NurthcTn Pacific railw^ay (com- 
pleted in 1887) estal:)lished its terminal on Commencement 
Bay, and named it New 'Tacoma. A town government wiis 
formed in 1874, the place became the county-scat in t88o, and 
in 1883 the two “ towns ” were consolidated and incorporated as 
a city under the name Tacoma. In 1909 a new city charter 
was adopted under which the city government is vested in 
five commissionias (one of whom acts as mayor), each, in cliarge 
of a city dcpartTiient. 

TACTICS (Gr. tuktik/J, sc. 'rt'xvi/, from Tfwrrrctv, to arrange 
in order of battle).^ It may perhaps seem superfluous at the 
present time to emphasize the distinction between strategy 
and tactics. Moreover, definitions are rarely quite satisfactory, 
for they can seldom be perfectly clear and at the same time 
perfectly comprehensive. Yet, since it is necesvsary thiit the 
parties to any discussion should have some common starting- 
point, it will be as well to begin by stating exactly what is 
meant to be in('lu(led under the heading of this article. 

Strategy (^.7;.) is the iirt of bringing the enemy to battle 
on terms disadvantageous to him. Combined, or to use the 
phraseology of the Napoleonic era, “ grand ” tactics are the 

' TTiililsc the French tactique, the German Taktik, and indeed 
all other forms, the English word is invariably treated as a plural 
noun. 
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methods employed for his destruction by o. force of all arms, 
that is, of infantry (q.v.), artillery (q.v.) and cavalry (q.v.). 
Each of these possesses a power peculiar to itself, the full 
development of which depends to a greater or less degree upon 
the aid and co-operation of the other two. Now it is quite 
c\'ident that the only force which can ensure this co-operation, 
and can produce harmonious working between the various 
components of that complex machine, a modern army, is the 
will-power of the supreme commander. It is. then, the sphere 
of the higher commander on the day of battle which is generally 
expressed by the term “ combined tai'tics,” and which will be 
dealt with in this article. Vet it must not he understood that 
because the term higher, or supreme, commander is used that 
the theory of combined tactics may be safely neglected by those 
soldiers whose ambitions or opportunities do not seem to lead 
to that position. In the Hritish Army more than 
cfVtud^^ in any other, as the South African war showed, a 
comparatively junior ollicer may at any moment find 
himself placed in command of a mixed force of all arms, without 
any previous practical knowledge of how it should he handled. 
It will not then be possible to make the best use of such 
opportunities by the uneducated light of nature, and such 
theoretical knowledge as may have been gleaned from books 
and matured by thought will be of great value. 

It is of the first importance that the commander of a mixed 
force should know exactly the powers and limitations of the 
units under his control. Should he not be a master of his 
profession, he will at times demand more from his subordinates 
than they can reasonably be expected to perform ; at other 
times he will miss his chances by ignorance of their ^capabilities. 
An uneducated commander may indeed be likened to an in- 
different mechanic, who sometimes places an undue strain 
upon the engine he is supposed to control, and sometimes allows 
its precious powers to run to waste. 

There is, howe\er, a still stronger reason why all ofiicers 
should study the art of grand ta('tics. In every battle situations 
arise of which the issue is decided by the promptitude and 
efficiency of the co-operation between the three arms. At such 
moments, an officer in charge of a battery of artillery, or of a 
squadron of cavalr\’, may find an opportunity of rendering 
valuable aid to his own infantry ; and a knowledge of the 
tactics and training of the other arms may then be es.scntial, 
for it will probably be necessary to act without instructions 
from superior authority. 

But although the importance of studying tactics may be 
readily allowed, there would appear to be considerable diversity 
of opinion as to the best method of ccjnducting that study. It 
is often confidently asserted that tactics cannot be learnt from 
books ; and in .support of this theory it is customary to adduce 
Napoleon's well-known statement that tactics change every 
ten years. But if we examine the matter more closely, it will 
become evident that the changes which the great captain had 
in his mind were those of formations, due principally to im- 
proved weapons, rather than of the principles upon which 
combined tactics are based. Indeed, it could hardly be other- 
wise, for military history furnishes many instances of great 
battles which have been fought out on exactly the same lines, 
although separated in point of time by many centuries. The 
great similarity between Rossbach (q.v.), Austerlitz (q.v,) and 
Salamanca (q.v.) has often been quoted since Napoleon first 
drew attention to it, hut a great deal more remarkable and 
instructive is the similarity between the battle on the Metaurus, 
which dealt the final blow to the hopes of Carthage in Italy, and 
Marlborough's masterpiece, the battle of Ramillics (q.v.). In 
both cases the battle was lost through faulty dispo.sitions before 
it had been begun. In both cases the ultimate loser 
took up a position behind a stream , thereby losing his 
2/^” mobility and voluntarily .surrendering the initiative 
to an enemy who was not slow to take advantage of 
it. Precisely the same error was committed time after time 
by the Austrian generals who fought against Frederick, notably 
at Leuthen (see Seven Vears’ War), a !)attle closely resembling 


both Ramillies and the Metaurus. Coming to a later date, we 
find the same error committed, with of course precisely I he same 
result, in Manchuria, where the Russian generals repeatedly 
surrendered the initiative to their enterprising oppont nls, and 
allowed them to dictate the course of battle. It nnisl not, 
however, be understood froiii this that no commandt •• should 
ever stand upon the dcfcnsis c ; rather it is meant that we 
should learn from history the proper method of doing so. This 
we cannot do better than by studying Wellington's battles in 
the Peninsula, for never have tacti(\s been brought to higher 
perfection. Although frequently compelled to adopt the 
defensive, he never surrendered the conduct of the battle to 
his enemy. Even when surprised and taken at great disad- 
vantage by Soult at Maya (see Peninsular War), it can be 
seen how, while lesser men would have been content to reinforce 
the threatened points, Wellington’s one thought was to discover 
where he could deal the most clTective blow. Nearly a hundred 
years later and in a theatre of war many thousands of miles 
away, a very similar battle was fought out by Kuropaikin and 
Oyama, though on a vastly greater scale. 

But history teaches us more than the methods of the great 
captains ; for from it we may learn those changes which have 
been introduced into both organization and tactics by the 
improved weapons which science has placed in our hiinds, and 
thence the tactician may deduce the changes of the future. 
Just as the “ Old Dessauer " foresaw the advantage which the 
iron ramrod would give to the Prussian infan tr}', and as \Vt‘l ling- 
ton perceived that improved firearms would render possible the 
extended lines he adopted, so may the great generals of the 
future learn those lessons which are only brought home to others 
through the dire ordeal of battle. From the days of the long-bow 
to those of the Lee-Mctford rifle, the changes in tactics have 
been brought about by the development of fire. It 
is therefore only natural that the introduction of 
small-bore rifles, (juick-firing artillery, and smokeless ^ 
powder should have revolutionized many of our ideas. Before 
the invention of the breech-loader and the rifled cannon, the 
three arms of the service employed very different methods of 
combat, 'bhe infantry depended principally on the bayonet, 
the cavalry on the lance or sabre, the artillery on fire. Now 
there is practically but one method cxnnmon to all arms whether 
in attack or defence. The bayonet and the sabre still have their 
part to play ; but in almost every phase of the combat their 
importance is diminishing, and infantry and cavalry must 
depend more and more upon fire to compass the enemy’s over- 
throw. All the preliminary movement and manoeuvres have 
but one end in view, the development of fire in greater volume 
and more effectively directed than that of the opposing force ; 
for it is “ superiority of fire ” that prepares the ground for the 
final decision. 

Side by side with the improvement in firearms there has 
come another great change whic h, on the continent of Europe 
at all events, has had a marked effect on modern tactics. 'I'his 
is the improvement in communications, which has alone made 
it possible to use the vast numbers with which great battles 
have recently been fought. Without railways the power 
which universal service has placed in the hands of the generals 
of the 2 oth century could never have been fully developed, for 
the men could neither have been conveyed to the theatre of 
operations, nor could they have been fed even sup- Modern 
posing they had been got there. Now all this is coa~ 
altered, and the first step towards the attainment 
of superiority of fire will be to bring as many men as possible 
on to the field of battle ; the scconcl step will be to place them 
in the position from which they can use their weapons to the 
very best advantage. From these premises it is not difficult 
to foresee the type of battle which will prevail, until some new 
discovery changes the military systems of the world. In the 
future, as in the past, it will be the duty of the strategist to mass 
superior numbers at the decisive point ; but so soon as this has 
been effected there is only one method by which the tactician 
will be able to follow up the advantage, 'i'liat is by bringing 
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more rifles into action than his opponent is able to do. From 
this it follows that the enveloping action will be the usual form 
of battle ; and that although the extent of front may not always 
be so great, in proportion to the numbers engaged, as on the 
battlefields of South Africa or even of Manchuria, the general 
tendency of modern invention will undoubtedly be to increase 
the area of Uic battlefield. 

If then we iirc right in supposing that the front of an army 
in action will ( over many miles of country, it necessarily follows 
that in approaching the field many roads will be usc(I. Here 
the duties of the cavalry will begin ; for the commander who 
can discover earliest the approaches by which the flank detach- 
ments of his opponent are moving, is obviously in the best 
position to form his plans for envelopment. Here we are 
verging upon the strategic use of cavalry ; but under 
ava ry. conditions the tactical use of that arm is almost 

merged in the strategical use. No doubt it has always been the 
object of the wise commander to attain his enemy’s flank ; yet, 
since, owing lo the increased range of small-bore rifles, turning 
movements like those which formed such a marked feature of 
Frederick the Great’s battles can no longer be made after the 
infantry troops have come into contact, they must be prepared 
as soon as the necessary information has been obtained. More- 
over, nothing must be left to chance, for it can hardly be denied 
that if the bal tic of Gravclotte were to be fought again to-morrow, 
the failure to locate the right flank of the French army would 
have even more serious consequences than w'ere actually the 
case (see Mi:tz : Battles of /Sjd). Such mistakes can only be 
avoided by obtaining good information, and thus it w^ill be 
seen that the chances of bringing off a successful converging 
attack are greatly in favour of the commander who is l.)cst served 
by his cavalry. 15ut, as the opposing forces draw near, a 
gradual change comes over the duties of the mounted arm, for 
it must then protect the tro(3ps in rear from observation, so that 
the preparations for envelopment may be concealed. To this 
end the occupation of points of tactical vantage, such as hills, 
woods and villages, behind which the main army can deploy 
or the outflanking columns march in security, becomes its 
chief aim. In the next stage, i.e., when one or other army is 
forced to stand on the defensive, n'connaissanc'e of the position 
held will be the duty of the cavalry of the attack. 

So far its functions arc clear enough, but when the preparations 
for the infantry attack have been completed we have practically 
nothing to guide us. Unfortunately the two most recent wars, 
in South Africa and Manchuria, have taught us but little of the 
handling of cavalry in battle. In South Africa the peculiar 
characteristics of the Boers gave no scope for cavalry action ; 
while in Manchuria the theatre of operations was practically a 
defile between the mountains and the Liao river, which afforded 
no room for manoeuvre. With regard to the handling of cavalry 
in conjunction with the other arms there is, therefore, more room 
for diversity of opinion than is the case with cither infantry or 
artillery. Time alone will show the real capabilities of the 
cavalry of to-day, and the opening battles of the next great 
campaign in Europe will bring about many changes. Meanwhile 
such experience as wc have to guide us seems to indicate that 
the development of fire has rendered cavalry, even when highly 
trained in the use of the rifle, less capable of acting indepen- 
dently against infantry than it was formerly, lliroughout the 
war in Manchuria, we constantly find the Russian cavalry 
reconnaissance checked by Japanese infantry ; and on the other 
hand the weak Japanese cavalry closely supported by infantry 
was fairly effective. The circumstances were of course peculiar, 
but the inference appears to be that unsupported mounted 
troops cannot be expected to achieve important results except 
when acting against similar bodies of the enemy ; that is to 
say, under conditions which fall outside the province of com- 
bined tactics. Moreover, since well-posted infantry can easily 
hold in check greatly superior numbers of cavalry, it would 
certainly seem that wide tactical movements, intended to 
threaten the enemy’s line of retreat, are more likely than not to 
result in prodigal waste of strength. This being the case it 
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would seem that the best use of cavalry on the battlefield will 
be on the flanks of, and in close touch with, the infantry, where 
each arm can render support to the other. On the defensive 
the tactical action of cavalry is not less important than on the 
offensive. Accompanied and strengthened by horse artillery 
it may occupy tactical points cither on the flanks of the main 
position or thrown out well to the front. Aided by smokeless 
powder, magazine rifles and quick-firing guns, numbers may be 
concealed and the attacking enemy may be induced to deploy 
his troops and to reveal his movements prematurely. Should 
he do so, much of his advantage will be gone, for the defender 
will be greatly helped in his preparations for the counter-attack, 
the most effective weapon at his command. 

Hut when at last the slower moving bodies of infantry and 
artillery come into contact, the battle enters upon a new phase. 
It has long been recognized that the first step towarcis the 
attainment of fire superiority over a vigilant enemy is a vigorous 
artillery bombardment. For many years this action of the 
artillcr>" was regarded merely as a preliminary to the infantry 
attack ; and it was not until the rude awakening of the early 
battles of the Boer war, that it was realized in England that 
unless the infantry co-operate, the artillery is not likely to 
produce any result. If the attacking infantry is kept 
at such a distance from the position that it cannot 
pass quickly to the assault, the enemy will retain his 
troops under cover during the cannonade, perhaps even leaving 
his trenches unoccupied, and present no target to the guns. 
Indeed, a most instructive instance of this very line of action 
is furnishecl by the battle of Ta-shih-chiao. There the right of 
the Russian line was held by the infantry of the ist Siberian 
army corps, supported throughout the greater part of the day 
by only two batteries of artillery. So heavy was the fire of 
the Japanese artillery in this i)ortion of the field that General 
Stakelberg, the commander of the Russian corps, sent word to 
his superior officer that he had not considered it advisable to 
occupy his trenches, and that should he be compelled to do so 
his troops must suffer very heavy loss. As things turned out 
the Japanese infantry did not deliver any attack against the 
Russian right, the defenders remained under cover, and the 
l(;sscs inflicted by the bombardment were almost negligible. 
Other instances might be quoted, but enough has been said to 
prove that to render the artillery bombardment effective the 
infantr}’ must co-operate ; for by this means only will the enemy 
be compelled to man his defences, to show himself above his 
parapets, and to expose himself to shrapnel fire. 

Here arises one of those questions which are the outcome of 
modern science, but which have not been finally answered by 
modern war. As a rCvSult of improved ballistics, better methods 
of observation, and perfected methods of communication, it is 
now possible for fiekl artillery to make use of indirect fire from 
behind cover. Against stationary objects, such as a battery in 
action, the results achieved by this method are as good as those 
which are obtained by firing directly over the sights. At the 
same time the control of indirect fire is slow, and it still remains 
to be proved whether it can be used satisfactorily against quickly 
moving targets. If it should be found that, in spite of scientific 
aids, the artillery of the defence can be made to leave its cover 
and to disclose its position by the advance of the infantry, the 
importance of the aid which one arm can render to the other 
needs no demonstration. After all, however, the silencing of 
the guns of the defence is but a means to an end, and the 
principal aim of the guns of the attack is to enable the infantry 
to get sufficiently close to the position to deliver an assault ; 
for the infantry assault is the crowning act of battle. Similarly 
the gunners of the defence must never forget that their great 
object is to repel this same assault. The artillery duel, there- 
fore, is but a phase. Sooner or later one side will gain the 
upper hand. Then it must be decided whether the inferior 
artillery can best serve the interests of the infantry by continuing 
the duel, or by ceasing to fire until it can find some more vulner- 
able target. 

Should the guns of the defence have proved inferior to those 
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of the attack^ it will probably be wise for them to wait until the 
advancing columns of infantry have deployed ; should the 
positions be reversed, it will be well for the gunners of the attack 
to leave their weapons and to remain under cover until such 
time as their opponent is compelled to turn his attention to 
repelling the infantry. So great is the powir of the modem 
rifle and {juick-firing gun that infantry, unsupported by artillery, 
has but little ehance of carrying a position held by determined 
men, and it is for this reason, and not with a view to saving their 
own lives, that the gunners must reserve themselves until the 
last moment. 'Fhcy must be ready and alert when their services 
arc most required ; moreover their final positions should be 
selected with a view to keeping up their fire until the last possible 
moment. Indeed they must often nm the risk of injuring some 
of their own troops when bring user their heads. Sometimes 
a favounible position may be found for the artillery upon the 
flank of the attack. Such positions have a double advantage. 
Not only do they bring enfdade or oblit[ue lire to bear upon the 
enemy’s trenches, but they are able to continue the bombard- 
ment mui'h longer than is possible when posted directly in rear 
of the assaulting columns. But whatever the position of the 
artillery may be. one thing is certain ; namely, that the infantry 
of the attack can hardl\' hope to succeed if its own guns have, 
been disabled while striving to maintain an unequal duel, 'flms 
in the earlier stages of battle the action of tb.e artillery will 
be characterized by a certain degree of prudence, 'fhe com- 
manders on either side will strive to conceal the numbers and 
positions of their batteries, and will not employ more guns than 
are absolutely necessary for the attainment of any particular 
object they may have in hand. But when tlic preliminary 
stages are over, and the infantry is fliuilly ('oiamitted to the 
lissault, a change must come over the conduct of the artillery. 
In this final phase there is no Icniger room for prudence. In- 
direct fire is out of place, and the duty of the guns cannot be 
better dt*scribcd than in the words of the bVcnch text-books, 
‘‘ to follow the infantry in a series of rapid advances, by echelons, 
without hesitating to come into action within the shortest range 
of the hostile infantry.” Biut when the time comes to follow up 
the infantry the skill and knowledge of the battery commander 
are most highly tried. Concealment is no longer his object, and 
he must trust all to his offensive power. 'Vo mak(* the most of 
this power it is of the first i.mportance that his guns should be 
brought at once into positions whence they con be effectively 
used ; for, quoting again from the Frcndi instructions, “ con- 
siderations of concealment lose their importance for artillery 
that is told off to follow up the movements of the infantry. In 
this case artillery' must not fear to come into action in the open, 
although in this situation a battery usually forfeits its freedom 
of manoeuvTe.” 

Even the introduction of shielded guns will not aflect this loss 
of mobility, for batteries which are brought to within effective 
rifle range of the defence must expect to lose a considerable 
proportion of their horses. Hence it follows that although the 
position into which they arc brought in support of infantry may 
prove to be unsatisfactory it cannot be changed ; their assist- 
ance will be lost at the most critical moment, with the result 
that the attack, dey)rivcd of their suppf)rt, will prolxihly fail. 
In France, where artillery tactics have perhaps received even 
more attention than in other countries, the necessity for this 
close support by guns ha.s been so far recognized that the 
batteries of the attack have been divided into two distinct 
portion.s. The duties of one section have already been described. 
Those of the .second arc: — (i) I'o continue to shell the enemy’s 
position as long as possible without danger to the advancing 
infantry ; (2) To engage the hostile infantry “ avee la demiere 
energie ” ; ( ^) To watch carefully for counter-attack. 

It is perfectly clear that the performance of these duties, 
in fact, the application of the whole principle of co-operation 
between infantry and artillery, is intimately connected with the 
use of ground. The art of utilizing ground to the best advantage 
must therefore be detfply studied. If we look back upon history, 
we cannot but be struck by the important i)art that tlic apprecia- 


tion or neglect of the capacities of the ground has played in 
almost every battle. 'I'he most brilliant victories have been won 
by manoeuvres which, if not suggested In' the physical features 
of the battlefield, were deprived by the nature of the ground of 
half their risk. What was true of Austerlitz and Leuthen is true 
of Liao-yang and Mukden. Now, as in the past, battles resolve 
themselves into a series of struggles for certain localities, a 
methodieal progri’ssion from point to point, each successive 
capture weakening the enemy’s position until at last iin over- 
W’heliiiing fire run hr brought to bear upon some vital point. 
'I'his method of attack is most distinctly seen in sii’gc uj>erations, 
such as those round I’ort Arthur, where the attack closed 
graduallv in upon the defence until the j)osscssion of niic or two 
points rendered tht‘ capture of the plaee a matter of time alone. 
Now the dilTerenee between the attack of a fortress and of a 
defended position is, in the main, one of degree rather than of 
kind. But there is no doubt that the chief point of difference 
is often overlooked, both by the amateur and l)y the uiiediicatcd 
professional soldier. 

In staff rides and in war games, occasionally cvcm\ in p(‘ace 
manoeuvres, it is usually assumed tliat the party wlio starts 
upon the defensive must remain in that unenviable position 
throughout. This, howawer, is not the teaching of history, if 
there is one lesson In ta('ti('S which stands out more i learly than 
all the others W'hich may be learnt from the campaigns of the 
great commanders, it is that ii defensive attitude should never 
be assunn'd except as a means of passing to the offeieavo under 
more favourable ( onditions than those which present themselves 
at the moment. In siege operations the rules of the 
rival forces are more clcarlv defined ; and until the 
operations are brought to a conclusion the relations 
of the two commanders remain unchanged. In the open iiild 
of l)attle, except in the case of a purely delaying or of a rear- 
guard adion, this is not the case. 'Fhere both generals, if they 
understand their duties, are ahvays stri\’ing to secure the 
offensive, for no battle has ever yet been won by pureK' defensive 
tactics. 'Fhe defensive altitude is, thcTeforc, only a phase of 
that manoeuvring to secure the upper hand which begins with 
the strategic concentration, almost, one might sa\-, w’ith the 
peace organization. 

In spite of Moltke’s oft-quoted saying that the combination of 
the tactical defensive with the strategical offensive is the strongest 
iorm of war, th(‘ very fact of one side adopting the defensive 
prov'cs, in at least ninety-nine cases out of ev(*ry hundred, that 
in earlier stag(*s of the campaign the enemy has gained an 
advantage, either by his numbers, his strategy, or his readiness 
to act, which can only be counterbalanced by success in battle. 
Other things being ecjuul, the side which is nunuriially the 
weaker is naturally the first to be fon'ed to relinquish the 
initiative. But, whatever the (*ause, the aim of the comniander 
will be to retrievt* his fortunes by a tartic'al success. Perhaps 
the most striking e\arnplc in history of its aeeompiishment is 
fuiTiished by the campaign and battle of Salamanca. 'Fhere, 
after w'eeks of marching and counter-marching, Wellington was 
finally out-manoeuvr(‘fl by Mannont and forc(‘d to stand and 
fight under circumstances hy no means favourable to the defence. 
His line of communication was in danger, and his trains were 
already being hurried to the rear. 'Fhen Mannont made a. 
mistake ; and in a few hours the French army was in full re- 
treat. Never was the tartical genius of a commander more 
dramatically displayed ; lint wc may well ask ourselves whether 
under modern conditions similar results would be possilde. 
The point is, however, that to the true general the purely 
defensive battle is unknown ; and in place of a single movement 
directed by a master mind we shall see in future a stories of com- 
bats, each with its stroke and counter-stroke, taking place upon 
a front extending over many miles of country. Of this type 
of battle the Sha-lio is at present the best example. There the 
operations opened with an attack against the Japanese right, 
which was met by a similar attack delivered hy the Japanese 
centre and left. A less able commander than Oyama might 
have attempted to check Kuropatkin’s offensive movement by 
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reinforcing his own threatened flank; that is to say, that he would 
have (on formed to the movements of his adversary and per- 
mitted him to dictate the course of events. 'I his was not the 
Japanese system. Oyarna had no intention of fighting a purely 
defensive action. He knew that his opponent had massed his 
strengtli upon liis left, and it was only reasonable to assume that 
if one portion of his line was strong, some other portion must 
be weak, 'the actual point first selected by Oyama for decisive 
attack was the centre of Kuropatkin’s line. This effort failed, 
and the scales were ultimately turned by an almost unexpectecl 
success against the Russian right. The resulting victory was 
certainly lt;ss < omplete than would have been the case had the 
Japanese ('oinmandcr been able to carry through his original 
plan, but it is obvious that a force operating against the centre 
of a hostile line must itself be in danger of envelopment ; and 
in this case it is interesting to note that the battle was really 
decided by an outflanking movement by a weak force, while the 
central at tad: in considerable strength achieved but little. 
Oyama’s cond i ict of this battle has been much criticized. By some 
writers he has been blamed for leaving his own defensive line too 
weak ; b}' otliers he has been accused of attempting too much, 
'riicse are diilicult questions, requiring detailed examination ; 
for the pr(\scnt it is sufficient to note that, although inferior in 
numbers, he succeeded in accomplishing an enveloping movement 
which fon ed his enemy to retire, 'fhe fact is that by superior 
skill, although actually inferior in numbers, he succeeded in 
placing more rifles in the firing line than did his opponent. 
During a grcMt part of this struggle, which lasted for five days, 
it would be difficult to say which side was on the defensive 
and wliich on the offensive. No doubt at the commencement 
Kuropatkin was the assailant ; it is equally certain that in the 
end it was 0>ama who attacked ; yet it would be impossible 
to say, as at Austerlitz and Salamanca, exactly at what moment 
the roles werc^ (‘xc'hanged. 

If then we are justified in assuming that in the great battles 
of the future neither army will be acting entirely on the offensive 
or entirely on the defensive, it may seem idle to speculate as to 
whether the? recent improvements in firearms and ballistics are 
in favour of one side or the other. In this connexion the lessons 
\Nhich may lie learned from the South African and the Russo- 
japanese wars an? most instructive. After the former it was 
often urged that the conditions of modcTn battle arc distinctly 
in favour of defensive tactics ; in other words, that the force 
whii:h awaits attack can develop the full power of each arm with 
greater facility than that which delivers it. 'fhis contention 
had much to support it, but it was not always realized that any- 
thing which gives new strength to the defence must at the same 
time add something to the advantages of the army which attacks, 
'file outcome of the improvements in rifles, guns and powder 
is that far fewer men are required to hold a definite position 
than of old. To a certain extent this favours the defence. A 
much larger proportion of the available troops cun be set free to 
act in reserve, and to deliver the counter- stroke, i,€, a much 
larger number than formerly can be employed by the defenders 
in attack. This is to the good. But the assailant profits in 
almost equal ratio. His strength has always lain in power of 
manoeuvring, of hiding his movements, and of massing suddenly 
against some weak point. To-day this power is greater than 
ever before. The increased power of the rifle renders it com- 
paratively easy for him to form an impenetrable barrier with 
part of his force, perhaps with his cavalry supported only by a 
small proportion of his infantry, behind which the remainder 
can move unobserved. Aforcover, the object of the assailant^s 
manoeuvres will be to place portions of his forces on the flank 
or flanks of the position he is attacking. If he can accomplish 
this, the effect, moral and physical, of the enfilade fire which is 
brought to bear upon the enemy’s front will be far greater than 
that which attended a similar operation when fire was of less 
account. In addition to this increased facility for manoeuvre, 
the great strength of the local defensive confers upon the assail- 
ant the power of denuding certain portions of his line of troops, 
in order that he may mass them for offensive action elsewhere. 
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Here again the study of ground and a true knowledge of the 
capabilities of the various arms arc of supreme importance. Well- 
placed artillery, aided by machine guns, may enable a compara- 
tively weak force of infantry to hold a wide extent of front, 
provided that each arm is able to use its strength to the fullest 
extent. In this way the skilful commander can turn each 
feature of the battlefield to account and can release a greater 
number of his troops for the all-important enveloping move- 
ments. It was just this power which enabled Oyama to outflank 
the Russian XV fl. Corps at the battle of Sha-ho, for he was 
able to weaken his own right to an extent which a very few 
years ago would have been impossible. In short, the process of 
envelopment is more easy than it used to be ; and envelopment, 
which means that the enemy is under fire from several directions, 
is much more effective now than in the past. 

In Germany this fact has long been recognized, and it was for 
this reason that German soldiers refused to accept the con- 
clusions at which many Jinglish military critics arrived after 
the South African war. Under the influence of their German 
teachers the Japanese never hesitated to attack, even with 
inferior numbers, and to make the envelopment of the enemy 
more certain they went into battle practically without reserves. 

In this respect the war in Alanchuria marks an epoch in the 
history of tactics ; and for that reason, if for no other, it should 
he carefully studied. Aloreovcr, it emphasizes an important 
difference in the handling of large and small armies which is of 
(juitc recent origin. Until a few years ago all continental 
armies were organized in army corps. These corps were com- 
posed of two or three infantry divisions with a large body of 
corps troops, principally artillery. Now the raison d'etre of 
this artillery was to form the nucleus of a reserve which could be 
retained under the hand of the corps commander to be used as 
re(|uircd. That is to drive home the infantry attack, to deliver 
or repel a counter-attack, or, but very sparingly, to strengthen 
a weak point in the defensive line. With the development of 
the enveloping battle, it was soon realized in Germany that 
corps artillery was an anachronism, for the distances 
are now so great that reserve artillery can hardly 
be moved to the particular part of the battlefield grtilhry, 
where its services tire reejuired in time to be of any 
use. 'rims the corps artillery was first split up among the 
divisions, and soon a number of divisional reserves took the 
place of the great (cntral body, while the corps commander 
retained a comparatively small number of troops under his 
own hand. In this way the control of the supreme commander 
over the course of the battle is greatly weakened and the chance 
of correcting any error in the original plan is diminished. It 
had long been realized that errors in the strategic deployment 
of troops were almost impassible to correct ; and now it came 
to be seen that this was e(|ually true of the tadical deployment. 
Just as under modern conditions even Napoleon could hardly 
have recovered from errors like those which marked the opening 
phases of the Eckmiihl campaign (see Napoleonic Campaigns), 
so the most brilliant genius will no longer be sufficient to win 
battles if the original plan is not correct. It was upon this 
theory that the Japanese commanders planned their battles, 
and it was very soon proved that they had the courage of their 
convictions. For the first time it was seen that battles were no 
longer won by the general who husbanded his reserves, but by 
him who first got every available man into the firing line. But, 
while giving Oyama, Kuroki, Oku and the others every credit 
for the strength of mind which enabled them to divest them- 
selves of reserves when their battles were far from being won, 
we must also remember that they were fighting an enemy who, 
like the Boers, were incapable of organizing a really decisive 
counter-stroke. For English soldiers this point has a peculiar 
interest, as it has a very distinct bearing upon the tactics of our 
own army. From what has already been said it is, or should 
be, clear that the value of numbers upon the battlefield is greater 
now than formerly ; for, granting that the leadership on either 
side is equally skilful, the chances of envelopment are in favour 
of him who commands the greater number of men. Owing 
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to our geographiciil position and to the conditions under which 
we live, the number of British troops available tor employment 
in any war against a continental Power will almost certainly 
be inferior to that which can be employed against us. It is 
of course true that we should never engage in operations on the 
continent of Europe except in alliance with some other Power ; 
but it is quite possible that the British army might be entrusted 
with the execution of some definite task which, while part of 
a general strategical scheme, would involve completely inde- 
pendent action. It is under such circumstances as these that 
we must be prepared to encounter troops which in leadership 
and training will be at least the equal of our own. and in numbers 
will probably be superior to them. In these circumstances our 
chances of envelopment will not be great, but this must b\' no 
means be taken to mean that our chances of success are to be 
despaired of. Far from it. In the first place strategy may 
induce the enemy temporarily to divide his forces, and thus to 
afford favourable opportunity for an effective blow. Failing 
this, it remains to be considered how a general may best employ 
inferior numbers with a reasonable hope of gaining a tactical 
victory. To this the answer must he that his best, indeed his 
only, chance of victory lies in the counter-stroke. 

In France this fact has received due recognition, and since 
that country is in the unfortunate position of having to be 
prepared to encounter superior numbers, the training and 
organization of her armies differ essentially from those of her 
most formidable neighbour. Acknowledging that at the outset 
of a war she must be phu'cd at a grave disadvantage, she strives 
Tbe to develop her power of manoeuvre and of delivering 
counter- a Strategic counter-stroke. W’ith this object her 
Mtroke. armies mo\'e in deep formations on a comparatively 
narrow front, covered by strong advanced guards, 'I'hus, in 
the earlier stages, they are much less committed to a definite 
line of action than arc armies moving upon a widely extended 
front, and, provided intelligence is received in time, they can 
Ih? massed quickly against the enemy’s flanks. Similarly in 
the later stages she trusts to the tactical counter-stroke, and 
hence the coiq)s artillery, which has been abandoned in Germany 
for reasons which have already been given, is still retained in 
France. 

In the foregoing pages the question was raised as to whether 
the great tactical counter-strokes of the past arc still possible 
under modem conditions. Unfortunately the battles in Man- 
churia afford no instance of a successful counter-stroke, for the 
Sha-ho is more an example of an encounter action than of 
a carefully conceived counter-attack. In the.se circumstances 
we are forced to rely upon theory ; but theory based upon a 
correct understanding of the past should form no uncertain 
guide to the practice of the future. What then arc the principles 
upon which our theory is to be based ? First, that the defensive 
battle is only a step towards assuming the offensive. Secondly, 
that the only means of assuming the offensive with success is 
the counter-stroke. Thirdly, that the counter-stroke, in at 
least nine cases out of every ten, should aim at the envelopment 
of the attack. From these premises it follows that the mo.st 
effective form of the defensive battle will be that which compels 
the enemy to deploy his forces and then uses the reserve to 
envelop one or both of his flanks. Since, however, modern 
battles are fought over a very wide extent of front, it necessarily 
follows that the possibility which the defence posses.ses of 
successfully enveloping the attack must depend to a very great 
extent upon the correct disposal of the reserves when drawing 
up the original line of battle. Just as the chances of making 
the best use of superior number in the attack depend upon 
a correct strategical deployment at the commencement of a 
campaign, so the chances of a successful counter-stroke depend 
upon a correct distribution of troops at the commencement of 
an action. Hence we see that the most important point which 
a general who finds himself compelled to take up a defensive 
position has to decide is where to place those troops by whose 
aid he hopes eventually to seize the offensive. One thing is 
clear, namely, that the worst place for men who are destined 


to envelop one or other flank of the attack must be behind the 
centre of the defensive line, 'rime alone must render such a 
position unsuitable, for it must entail a march of man)* hours, 
if not of days, before the troops can reach the point Irom whic h 
they are to be launched to the attack. This being so, it would 
.seem that the right place for the general reserve of the defending 
army under modern conditions must be on one or other of the 
flanks; and, always hearing in mind that the chief object to l^e 
attained is regaining the initiative, we are driven to the con- 
clusion that the best place is that flank from which an effecti\’e 
blow can be dealt at the assailant’s most vulnerable point, that 
is to say, at the flank through wliic'h hi.s line of cornnuinication 
may be most easily attained. If this theory be correct, yet 
another point has been established, namely, that the main 
plan of the decisive counter-stroke must be decided before, 
and not after, the first shot in the general engagement has been 
fired. Undi^r the conditions which obtain to-day it is no use 
waiting for the enemy to make a mistake, for the odds against 
it being detected arc great. A hundred years ngo armies 
manoeuvred in full view of one ancHher, and inistakt s could be 
perceived by every company officer on either side. Now all 
this is changed, and the (htTic'ulties of the defence arc incT(\is(‘d 
by the fac:t that although the attac-k may make man> blunders, 
it will do SC) at such a distance from the defcmc:e as to render 
them comparatively secure from detec-tion. Ma\'ing prepared 
his counter-stroke, the chief point towards whicli the commander 
of the dt-fenc:e must direct his attention after battle- has l)een 
joined, is the exact moment at wliich it should be delivered. 
Needless to say that the chances of succ'css will be enormously 
increased if the counter-stroke is unexpected, for in war the 
demands which surprise makes upon moral are quite out of 
proportion with the? physical danger which men are called iipcjn 
to undergo. If then dtdenee is ev er to be converted into attac'k, 
it would appear : (i) 'I'liat the counter-stroke must be carefully 
planned, and must form an integral part of the original scheme 
of dcfenc'c. (j) rhat it must be properly directed. (3) That 
it must be c'orrec.tly timed. (4) That if possible it must come 
as a surprise. Of these conditions, the first three arc dependent 
for their fulfilment ujion good information, careful preparation, 
and corrc?ct appreciation of the enemy’s plans ; but it is in the 
fourth that the* inspiration of the really great commander will 
be most c'onspic'uously displayed on the day of battle, and the 
greater the numbers under his command the more difficult his 
task must be. 

When, as at the Sha-ho and Mukden, the troops on either 
side arc numbered by hundreds of thousands, the commander- 
in-chief cannot hope to keep the direction of events in his own 
hands for very long ; but when tens of thousands only are 
engaged, the whole battle can be controlled as well now as m 
the past. The extent of front will certainly be greater than it 
was formerly, but against this may be set the fact that improved 
communications by telegraph and telephone enable the com- 
mander to keep in touch with events in a manner which until 
recently was quite impossible. It is for this reason that the 
earlier and smaller battles of the Russo-Japanese war contain 
many lessons which are of more use to British soldiers than are 
those which may be learned from the great struggles which took 
plac:e later on. But in all battles, whether great or small, the 
first requirement is a commander who possesses sufficient stead- 
fastness of character to carry out on the day of battle the plans 
he hiis formed beforehand. War is like a game of bridge, for the 
most successful player is not he who best remembers the fall 
of the cards or who knows the correct leads by heart, but he 
who can decide upon and carry out the plan best suited to the 
strength of his hand. In both cases a bad plan is better than 
none, and vacillation even between two good plans is fatal. 
In both cases side issues are constantly arising which 
tend to obscure the main issue. On the battlefield 
thc.se side issues take the form of appeals for assist- 
ance from various quarters, all of which must tempt the supreme 
commander to weaken the general reserve which has been 
set aside for his decisive stroke. To such appeals he must turn 
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11 deaf ear, confident in the knowledge that the best way of 
assisting his sorely-pressed troops is by a vigorous blow at his 
enemy’s weakest spot. Hence it follows that the force which 
is to deliver the blow must be kept perfectly distinct from the 
local reserves under subordinate commanders, which are held 
in readiness to strengthen weak places in the defensive line, or 
to deliver local counter-attacks. It also follows that this force 
must comprise* every man who can be spared from the passive 
portion of the defence, and that to produce the fullest results 
there must be complete co-operation between the three arms. 

It is here, in all probability, that cavalry will find its oppor- 
tunity. On the one hand, the cavalry of the attack will strive 
to locate the hostile reserve which is preparing to deliver a 
counter-attack ; failing this it will protect the flanks of its own 
infantry, ready to move to any threatened point and to assist 
with dismounted lire in repelling the advancing lines when the 
necessity arises. On the other hand, the cavalry of the defence 
will strive to conceal the movements of its own general reserve 
and will locate the flanks of the infantry against which the 
count er-atta('k is to be directed. 'I'he share of the artillery in 
this stage of the battle is sufficiently apparent, and it is obvious 
that the chances of success of one side or the other must depend 
largely upon the skill and self-sacrifice of the gunners. Should 
the commamlcr of the defence, aided by his cavalry, have been 
successful in effecting a surprise, his chances of victory will 
be further increased it his infantry is supported <-loscly by the 
artillery. Much also must depend upon the handling of the 
arliller}’ which has suddenly been thrown upon the defensive. 
If the battery leaders are quick to realize the changed situation 
and to pick up new targets, perhaps leaving covered positions 
and firing o\'er the siglits, all may yet be well ; but it is certain 
that if the surprise? lias njully bc(?n complete; the infantry will 
require all the assistanen; it can possibly derive from the other 
arms in order to avert elcfcat. 

One more point remains to be noteel. Since the object of 
taelics is tei win battle;s, every effeirt should be directed to that 
single end. If certain formations are adopted with a view to 
avoiding losses, it must only be in order that more men may 
be brought up to the decisive point. 'I'he same principle; holds 
good with regard to what are known as holding, or secondary, 
attacks whose role is fre(]uent.ly misunderstood. Indeed the 
nairu's themselves are misleading, for they inevitably convey 
the impression that the duty of winning has b('en entru.st{;d to 
some; other body. For this reason the commander is apt to 
consider that he has fulfilled his task if he succeeds in getting 
to within reasonably ch)se range of the enemy’s position, where 
he can remain without suffering undue loss. Far from this 
being the case, the fact is that against an able opponent an 
attack of this nature is useless, for he will very soon detect 
Hotdinjc '^hicli is the real and which is the secondary attack, 
attacks. unless the two arc pushed with ecjual vigour he 

will disregard the one and turn all his attention to the 
other. It may even happen that he will be able to take troops 
from that portion of his line which is only threatened and place 
them where lie is really pressed, or even utilize them in counter- 
attack. In such a case it may happen that the so-called “ hold- 
ing ” attack may itself be held by less than its own numbers, 
while the main attack is suffering defeat in some other ejuarter 
of the field. Here again there is much to be learnt from the 
past ; and for the true conduct of these feint attacks we need 
nut go outside the history of our own army. Many instances 
might be quoted, but none are more to the point than that of 
the assaulting columns at the capture of Badajoz. On that 
memorable occasion the British troops were divided into five 
columns, three of which were vainly hurled against the great 
breaches which had been made in the walls. But what the 
main assiiults failed to do was accomplished by the attacks from 
which least had been expected ; and Philippon with his gallant 
defenders was forced to surrender by the loss of the San Vincente 
Ijastion and the castle of San Roque, which had been considered 
to be impregnable. This is the spirit which must imbue the 
infantryman, the cavalryman, and the artilleryman alike. For 
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without the fighting spirit, neither generalship, formations, nor 
weapons can prevail. (N. M.*) 

TADPOLE, a term often, but wrongly, applied indiscriminately 
to all Batrachian larvae. It is absurd to call the larva of a newt 
or of a Caecilian a tadpole, nor is the frcc-swimming embryo 
of a frog as it leaves the egg a tadpole. A tadpole is the larva 
of a tailless Batrachian after the loss of the external gills and 
before the egress of the fore limbs (except in the aberrant 
Xenopus) and the resorption of the tail. What characterizes a 
tadpole is the conjoined globular head and body, so formed 
that it is practically impossible to discern the limit between 
the two, .sharj^ly set off from the more or less elongate com- 
pressed tail which is the organ of propulsion. In describing 
tadpoles, the term body ” is therefore used as meaning head 
and body. The tail consists of a fleshy muscular portion bordered 
above and below by membranous expansions, termed respectively 
the upper and lower crest, the former sometimes extending along 
the body. 

Except in a few aberrant types, which are mentioned below, 
the mouth is surrounded by a much developed lip like a funnel 
directed downwards, and is armed with a horny beak not unlike 
that of a cuttle-fish. The characters offered by the circular lip 
arc among the most important for the distinction of species. 
It may be entirely bordered by fleshy paj)illac, or these may be 
restricted to the sides, or to the sides and the lower border. 
Its inner surface is furnished with ridges beset with series of 
minute, brisllc-like, erect, horny teeth, each of which, when 
strongly magnified, is seen to be formed of a column of super- 
posed cones, hollowed out at the base and capping each other ; 
the summit or crown of each of these cones is expanded, spalu- 
lale, hooked backwards, and often multicuspid. The number 
of these columns is v(Ty great. F. E. Schulze has counted as 
many as iioo in the lip of PeJobates fuscus. The beak is made 
up of horny elements, like the labial teeth, fused together ; its 
edge, when sufficiently magnified, is seen to be denticulate, each 
denticle representing the cusp of a single tooth. The gills, borne 
on four arches, are internal and enclosed in the branchial 
iliambers. The arches bear on the convex outer side the 
dclicat(‘ arborescent gills, and on the concave inner side develop 
a membranous septum with vermicular perforations, a special 
sifting or filtering contrivance through which the water 
absorbed by the mouth has to pass before reaching the respira- 
tory organs of the branchial apparatus. 

The water is expelled from the branchial chambers by one or 
two tubes opening by one orifice in most Batrachians. This 
orifice is the spiraculum, which is lateral, on the left side of the 
body, in most tadpoles, but median, on the brca.st or belly, in 
those of the Discoglossidae and of some of the Engysiomatidae. 
All tadpoles are provided with more or less distinct lines of 
muciferous sensory crypts or canals, which stand in immediate 
relation to the nerve branches and are regarded as organs of a 
special sense possessed by aquatic vertebrates, feeling, in its 
broadest sense, having been admitted as their possible use, 
and the function of determining waves of vibration in the 
aciueous medium having been suggest ('d. In addition to these 
lines, all tadpoles show more or less distinctly a small whitish 
gland in the middle of the head between the eyes, the so-called 
frontal gland or pineal gland, which in early stages is connected 
with the brain. A glandular streak extending from the nostril 
towards the eye is the lachrymal canal. 'I'he eyes arc devoid 
of lids. 

Owing to more or less herbivorous habits, the intestine is 
exceedingly elongate and much convoluted, being several times 
larger and of a greater calibre than after the metamorphosis. 
Its opening, the vent, is situated either on the middle line at 
the base of the tail, or on the right side, as if to balance the 
sinistral position of the spiraculum. I'he tail varies much in 
length and shape according to the species ; sometimes it is 
rounded at the end, sometimes more or less acutely pointed, or 
even terminating in a filament. 'I'he skeleton is cartilaginous, 
and the skull is remarkable for the very elongate suspensorium 
of the low'er jaw ; the tail remains in the notochordal condition, 
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no cartilagrs being formed in this organ, whii^h is destined to 
disappear with the gills. I'he hind limbs appear as buds at 
the base of the tail, and gradually attain their full development 
during the tadpole life. The fore limbs grow simultaneouslv, 
and even more rapidly* but remain eoneee.Ud within a di\trti- 
culuin of the branchial chambers until lull)' lormed, when tliey 
burst through the skin (unless the lett spiraeiiliim be utilized 
for the egress of the corresponding limb). 

The above ilescription applies to all 11 mope. m aiiil Nortli American 
t:i(i])oh‘S, and to the f^reat majority of tho^'C kmn.n Iroiu tlu* tropies. 
the followini: types are exceptional. 

The circular lip is extrejuelv uevelo[»ed in do CuA'/'/o vs nuutinia, 
and its fiinnel-slia]ied expansion. I i m I on the iiiraT side with 
r,idiating series of hornv teeth, acts as a svirtace-tlo.ii. wiu'n the 
tadi'.ole rests in a vertical podfion ; tlie moment the ta<l]H»le sinks 
in the water the funnel collapses, takir.g on the iorm ot a pair of 
h<Trns, tiiilinj.; l)aek,\» ard.s along t!ie siiie of the heavl j but, ,is they 
touch llie suriace .igaiii. it re e\]i.iiiCiS into a n*gular par.uhute. 

In some .s]Heies of IC.ni.i .ni'! .Veo.:--- iiih.al it ing mount.. inous 
iiistPCTs in south-eastern Asia, the l..rvae are atlnjTed Ut life in 
torrents, being pro\ ided with a circular adhesive disk on the ventr.il 
surface behin i the mouth, by means of which they ;ire able to anclu»r 
ihemst lves to stones. 

In soiiie Intli.in .iiid Malay Eng> stomaiids of the genera CuHidd 
and Mu'n^hyla, the tadpoles are remarkably transp.ireiit. aiul (iilter 
marketUv in the structure of the bueeal aj^j^aratus. Tlare is t\o 
funnel shaped lip. no horny teeth, and no be.ik, 'I'lie spiraeulum 
is median and opens far back, in Iront of the vi'iit. 

In the Aglossal A'(.: y.'is, the tadpoles aje likewise devoid of 
circular lip. Imrny tei-th, and beak, ami tliey are furlht r remarkable 
in ttie following rt*spects : There is a long tentacle or b.»rbel on 
each side of the moutli, which appears to rtpreseat the “ balancer” 
of ITodele larvae ; t]\e spiraeulum is paired, one cm each side ; the 
fore liiabs dwt lop exit riially, like tlu* h.iiid limbs. 

Some tadpoles reach a very great size, 'riic largest, that of 
Pseiulis paradoxa, may measure a fool, the boily being as large 
as a turkey's egg. The perfect frog, alter transfunnatioiu is 
smaller than the larva. Pseud is was first de.scril)ed by Marie 
Sibyllc de Merian (1017-1717), in her work on the fauna of 
Surinam (published frst in 1705 at Amsterdam, i\ pul)li.she(l in 
Latin in 1719), as a frog changing into a fish. Among Kun)|jean 
forms, some tadpoles of Peledhilcs attain a lengih of seven inches, 
the body being of the size of a hen's egg, T'he tadpole of the 
xVorth American bull-frog measures .six int'he.s, and that of the 
Chilian Calyptoeephahis gayi scA'en and a half inches. 

Ai’Thoritik.s. — L. F, Hcron-Kover and C. \ aa Bambeke, ” Lc 
vestibule de la bouche chez les ti.tards dcs batracieu.-^ anoures 
d’hairope,” Arch. ix. p. 1S5; F. E. Schul/.c, ” Eber die 

innereii Kiemen der Balrnehierlarvcn,” Ahh. Ah. BcfJ., 1.S.S8 and 
1802 : G. A. Boulcnger, ” A Synopsis of the Tadpoles of the 
European Batrm hians.” P.Z.S., 1891, p. 59^ ; I*'. E. Bedd inl, 
” Xcjtes upon tlu- Tadpole of Socipus lands,” iSo.p p. n.»i ; 

S. Flower, “ R.atrai liians of the "M.day TVninsul.i aud P.Z.S., 

1899. p. .S8; ; H. S. Ferguson. “Travancore Batrachinns,” y. Ihmihav 
N.H. Soc., XV. IQ04, p. 4Qcg (G. A. B.) 

TAEL (Malay tail, iahil, weight, probably crjnneeted with 
Hind, toldj weight), the name current in biiirupean usage for 
the (.'hincse Hang or ounce, the liaitg of fine uncoined .silver being 
the monetary’ unit throughout the Chinese empire. '1 he lad is 
not a coin, the only .silver currency, apart from imported dollars, 
being the ingot.s of .silver known as “ .sy<’( (* ” ; the only other 
native currency is the copper “ ca.sh.” As a money of account 
the tael is divided into 10 mace (tsien), 100 conderin or canderecn 
(Jun), 1000 Li. The value varies with the price of silvc r. T’he 
“ Haikwan tael/^ i.e. the custom-hfjusc tael, that in whi('h 
duties are pakl t(j the Imperial Maritime ('ustom.s, is a weight of 
58-77 grains I roy, the value of whic h varies ; thus it was 
reckoned at 3s. in 1905, 3s. 3Jd. in 1906, 33. 3d. in 1907, 
and 2S. 8d. in 1908 (.see China : § Finance). 

TAENIA (Gr. rnivta, ribbon, fillet), the term in architecture 
given to the projecting fillet which crowns the architrave of the 
Greek Dori< order. 

TAFILALT, or Tafilet U.e. “ The Country of the Filali,’’ 
as its inhabitants arc ailledjfecausc descended from the Arabian 
tribe of Hilal, settled hcr^ fc the nth century), the most impor- 
tant oasis of the Moroccan Sahara, ten days^ journey .soutli of 
Fez, across the Atlas. It is celebrated for its large and luscious 
date-?, to the successful cultivation of which, soon after the 


arrival of an ancestor of the reigiiiiig dynasty ol Morocco 
(hence called llie Filali Sharif.s, i.c. descendants of Mahoinel) 
lire, A.b. 1250, this dynasty owes its rise to power. Since 1648 
it has been the i ii.stom of Moorish sultans to de.spatch superfluous 
sons anil daughters to iatihilt. and us the males are all sharifs, 
the tanalicism against Europeans is cuinprehen.sible. Instead 
of living ill towns its bellicose inhabitants uccupv isolated 
fortified buildings, and are coicstantly at war. In Ifli, the 
central portion, formerly existed the tow n of Sagilmasa, founded 
by Miknas;i Herbi rs in 757 n.c. It was on the diri-i t caravan 
route Ironi tlie Niger to Tangier, and attained a la .usideriible 
degree of prospeiilv. It was destroyed at the end of the iith 
eenturv, but its ruins still extend five miles along the 1 iver bank. 

Tlie first Eiiro]U‘an to visit Talil.ill was K»‘no (Millie (iSjSp tlie 
next C.erhanl Rolflfs (18(14). -V later visit to tlu* oasis by \V. B. 
Harris is ilc.scribcd in his book i nflict (London, 1895). 

TAFT, LORADO ( iS()o- ), American siiilptor, was boin 
at Klrnwocxl, Illinois, on the 2Cyth of April i860. He graduated 
from the University of Illinois in 1879, and from 1880 to 1.SS3 
studied in the Kcolc des Beaux Arts, Paris. In i8S() he l)eeamc 
instriuTor at the Art Institute, Chic'ago, lecturing there, at 
the ('hirago University, and elsewhere in the United Stales. 
He is the author of an exhaustive and authoritative wa)rk, i'he 
History of American Sculpture (1903). Among his works, in 
addition io .e.iu h portraiture, are : Sleep of the Flowers and 
wakening of the Flowcn's,'’ both made for the Uolurnbian 
Exposition; “ De.^pair (1898); “Solitude of the Soiil’^ 
(1900). and “ Fountain of the Lakes (1903). 

TAFT, WILLIAM HOWARD (1857- )] the twenty-seventh 

President of the United States, was born in Cini'iniiati, Ohio, 
on the 15th of September 1857. His father, Alphonso I'aft 
(1810-1891). born in TownshcmiJ, Vermont, graduated at Vale 
College in 1833, became a tutor there, .studied law at tlie Yale 
Law’ Schoc.il, was admitted to the ('onnec ticut bar in 1838, 
removed to Cincinnati in 1839, and became one of tlu* most 
influential citizens of Ohio. He served as judge of the Superior 
Court (1865-72), as secretary of war (1876) and as attoriiey- 
gtncral of the United States (1876-77) in President Grant’s 
cabinet ; and as minister to A u.stria-1 lungary (1882-84) and 
to Russia (18S4-85). 

Willi.im Ilowanl Taft attended the public seluxJs of Cincinnati, 
graduated at tlu* Woodward High Sehoi)! of that cits' in 1874, 
and in the autumn entered Vale ColU'ge, when* he look high 
rank as a stiid(*nt and was prominent in atlilelics and in the 
.scjcial life of tlu* institution. 1 le graduated .second (salutatorian) 
in his class in 1878, and began to study law in Cineinnati ('ollegc, 
where lu* grndiialed in iSSo, dividing the first prize for scholar- 
•sliip. He w'*is admitted to the Ohio b.ir in t88o. For a ftnv 
months lu* worked as a legal reporter for the Cineinnati Times 
(owned by his brother ('. P. da It), and then for the Cincinnati 
Commercial. Fairly in 1881 he was appointed assistant prose- 
cuting attorney of Hamilton loiitUy (in which Cineinnati is 
.situated), but resigned in 1882 on being appointed collector of 
internal revenue of the United States for the first district of 
Ohio. The work was distasteful, however, and in 1883 he 
H'signed to return to the law. From 1885 to 1887 he served as 
assistant solicitor of Hamilton (ajunly, and in the latter year 
was appointed judge of the Superior ( ourt of Ohio to fill a 
vai ancy. He was elected by tin* people in the next year and 
served until 1890, wlu‘n lie w.is appointed solicitor-general ol 
the United States l)y President Benjamin Harrison. His work 
in connexion with the drafting of the Sherman Anti-Trust Art 
and with the Bering Sea controversy attracted attention. In 
1892 he was appointed a judge of the Sixth Cinniit, United States 
Court, and became known as a fearle.ss administrator of the 
law. Several decisions were particularly objectionable to 
organized lab(Air. The first of these, decided in 1890, upheld 
the verdict of a jury awarding damages to the Moores Lime 
Company, which had sustained a secondary boycott because it 
had sold material to a contractor who ha(l been boycotted by 
Bricklayers’ Union No. i. T he .second decision grew out of the 
attempt of the Brotherhood of Locomotive Fmgineers to prevent 
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Other roads from accepting freight from the Toledo, Ann Arbor 
»S: North Mu higan railroad, against which a “legar* strike had 
been dec lared. Jcdge 1 'aft granted an injunction (7th March 
1893) against the Pennsylvania railroad, making P. M. Arthur, 
chief of the Brnilicrhood, a parly, and called Rule 12, forbiflding 
engineers to haul the freight, criminal. During the great railway 
strikes of 1 8()4 luigcneV. Debs, president of the American Railway 
Union, semt orn- Prank VV. Phelan to tie up traffic in and around 
Uincinnati. 'the n'ceiver of the Cincinnati, New Orleans & 
'I'exas Pac ific railway applit'd for an injunction against Phelan 
and others, which was granted. Phelan disobeyed the injunction 
and on tlie T3th of July 18(^4 was sentenced to jail for six months 
lor contempt. The doctrine that “the star\'ation of a nation 
(‘an not he the lawful f)uqj(.)S(? oi a combination ” was annoum'ed, 
and judge Taft said furthcT that “ if there is any power in the 
arinv of the United States to nin those trains, the trains will 
be nin.” In !896-i()oo Judge 'faft was professor and dean of 
the law department of the University of Cincinnati. 

A movement to elect Mr Taft pn'sident of Yale University 
gaint‘d some strength in i8o8-f)(), but was promptly chtx'ked 
l>\ him, on the ground that the head of a great univcTsity should 
be primarily an (educationalist. In 1900 he was asked by 
Prc hdent McKinley to accept the presidency of the Philippine 
(ommission charged with the administration of the islands. 
'Though he hacl bc.*en opposed to the acTjuisition of the Philippines, 
he did not believe that the inhabitants were ('apable of self- 
government, and he foresaw some of the difficulties of the 
position. Yic‘lding, however, to the urgent request of the 
president and his cabincT, he acc;(‘pted and served from the 
13II1 of March tcjoo to the rst of Feliruai'v 1904. On the 
csrahlishment of civil government in tlie islands, on the 4th of 
July ic)or , h(' became govc'rnor, ex officio, 'fht* task of ('onstruct- 
iiig a system of government from the bottom, of r(‘(‘on('iling the 
confhctirig and often jealously sensitive elements, called for 
tact, firmnc'ss, industry and deep insight into human nature, 
all of which Gov(*rnor 'faft disyilayc d in a marked degree. (See 
Pmi-ippiNR Islands.) The religious orders had l)een driven 
out during the insurrectitm, but hc^ld title to large tracts of land 
which many Filipinos and some Atnericans wished to ('onfiscate. 
This dedicate matter was arranged by .Mr Taft in a personal 
interview with ]^4)e Leo XllJ. in the summer of 1902. The 
pope sent a sfiecial delegate to appraise the lands, and the sum 
of .S7 ,239,000 was ])aid in December 1903. Mr Taft gained 
great influence among the more cons(Tvalive Filipinos, and 
their entreaties to him to remain influenced him to decline the 
offer of a place upon the Supreme licau h offered by President 
Roosevelt in 1902. 

Finally, feeling that his work was aecomplished, Mr Taft 
returned to the* United States to bccnm(? secretary of war from 
the I St of February ic)04. With a party of congressmen he 
visited the Philippines on a tour of inspection July-Septcmb(ir 
J905, and in Septemb(*r 1906, on the downfall of the Cul)an 
n^mhlic and the intc rv^ention of America, he took temporary 
charge of al'fairs in that island (Sep tern ber-October). In the next 
yc<ir (March April) he* in.spccted the Panama ( anal and also 
visitecl Cuba and l^orto Rico. Tie again visit (‘d the Philippin(‘s 
to open tlie first legislative* assembly (16th October 1907), and 
returned by way of the Trans-Siberian railway. On this tour 
he visited japan, and on th(^ 2iuJ of (October, at 'Tokyo, made a 
sjieeeh which had an important effect in (juicting the appre- 
hensions of the Japanese on the score of the treatment of their 
people on the I*aciti(’ coast. 

With the approach of the presidential election of 1908, 
President Roosevelt reiterated his pledge not to a(X"ept anc^thcr 
nomination, and threw his immense influence in favour of Mr 
Taft. At the Republican convention held in Chicago, in June, 
Mr Taft was nominat(‘d on the first ballot, receiving 702 out of 
980 votes cast. James S. Sherman of N(*w York was nominated 
for Vice-President. During the campaign many prominent 
labour leaders opposed the election of Mr Taft, on the ground 
that his decisions while on the h(*nch had hecji unfriendly to 
organized labour. In the campaign Mr Taft boldly defended 


I bis course from the platform, and apparently lost few votes on 
account of this opposition. At the emsuing election in November, 
'Taft and Sherman rec eived 321 elec toral votes against 162 cast 
for \yilliam Jennings Bryan and John W. Kern, the Democratic 
candidates. 

In his inaugural address (4th March 1909) President Taft 
announced himself as favouring the maintenance and enforce- 
ment of the reforms initiated by President Roosevelt (including 
a strict enforcement of the Sherman Anti-Tnist Act, an effective 
measure for railway rate regulation, and the policy of conserva- 
tion of natural resources) ; the revision of the tariff on the basis 
of affording protection to American manufactures equal to the 
difference between liorne and foreign cost of production ; a 
graduated inh(Titanc!e lax ; a strong navy as the best guarantee 
of p(‘ace ; pcjstal savings banks ; free trade with the Philippine 
Islands ; and mail subsidies fc^r American ships. He also 
announced his hope to bring about a better understanding 
betwe(;n the North and the South, and to aid in the solution of 
the ntjgro problem. In accordanc'c. with his pre-election pledge, 
(.'ongross was l alled to int'ct in extra session on the T5th of March 
to nwise the tariff. Hearings had been previously held by the 
Ways and Means Committee of the House of Representatives, 
and a measure was promptl)' reportt^d. After passing the 
House it was sent to the Senate, where it was much changed. 
The final Payne-Aldrich Act was approved by the Pn^sident on 
the 5th of August 1909, though in many rcspi^cts it was not the 
measure he desin^d. The wish to meet people of the different 
sections of the country and to explain his position upon the 
(Iiicstions of the day led th(* President to begin (T4th September 
1909) a tour which inc'luded the I^icific coast, the South-west, 
the Mississippi valley and the South Atlantic slates, and during 
which h(‘ travelled 13,000 miles and made 266 sptteches. 

Air Taft dtOiverecl the lectures at Vale University in 1906 

on tl](‘ Rcs}'>onsi bill lies of ( itiztnship, pii])lislK*(l as Four Aspects 
of Civic Duly (1906). Some of bis ])olitical speeclics have been 
published under tlie titles I^ycscui Day Problems (1908), and Political 
Issues and l^utlnoks {ig(Kf). 

TAGANROG, a seaport of southem Russia, on the N. shore of 
the Sea of Azov, in the Don (.'ossacks tcrrit(jry, some 170 m. 
S.E. of the town of Ekatcrinoslav. It is built principally of 
wood, stands on a low cape, and has tlui aspect of an important 
cornrnen'ial city, 'fhe imperial palace, where Alexander I. 
died in 1825, ;md the Greek monastery (under the patriarch 
of J(injsalcm) are worthy of notice. Statues of Alexander 1 . 
(1830) and Peter the (^ireat (t() 03) adorn the town. In the 
13111 century Pisan men hants founded there a colony, Portus 
Pisamis, which, himevcr, soon disappeared during the migra- 
tions of the Mongols and Turks. An attempt to obtain pos- 
session of the promontory was made by Peter the Great, but it 
was not definitely annexed by the Russians until seventy years 
afterwards (171)9). The commercial importance of the town 
dales from the siicond half of the 19th century j in 1870 its 
population had risen to 38,000. and after it was brought into 
railway ('onriexion with Kharkov and Voronezh, and thus with 
the fertile provinc es of south and south-east Russia, the increase 
was still more rapid, the number rc'aching 56,047 in 1885, and 
58,1)28 in T()oa— Greeks, Jews, Armenians and VVest-Eun^Deans 
being important el(*ments. 'fhe town was bombarded and in 
part destroyed by an Anglo-l^'rench fleet in May 1855. 7 aganrog 
is an episcopal see of tlie Orthodox Greek Church, and has 
tanneries, tallow works and tobacco manufactures. 'JLe road- 
stead is very shallow, and exposed to winds which ('ause great 
variations in the height of the water ; it is, moreover, rapidly 
silting up. At the quay the depth of water is only 8 to 9 feet, 
and large ships have to lie 5 to 13 miles from the town. More- 
over, the port is closed bv ice three to four months in the year. 
Notwithstanding the disadvantages of its open roadstead, the 
foreign trade has rapidly expanded, the annual value of the 
exports having increased from 61 millions sterling in 1899 to 
over TO millions st(*rling in u)04. The chief article of export 
being com, the trade of the city is subject to great fluctuations. 
Linseed and other oil-hcaring grains are also important articles 
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of conimerce, as well as woul and Imtler. The imports, which 
consist chiefly of machinery, fruits (dried and fresh), wine, 
oil and textiles, do not much exceed half a million sterling 
annually. 

TAGES ('/V/ij'-i'), a minor Klruscan deity, grandson of Jupiter, 
and founder of the art of divination in Ktruria. According to 
the story, during the ploughing of a field near larquinii a being 
of boyish appearance sprang out of the furrow. The sliouts of 
the ploughman (Tarchon) brought to the spot all the people 
of Etruria, whom the bo\’ proceeded to instruct in the art ol 
divination. Having done this, he suddenly disappeared. His 
instructions were for some time hamled down orally, but were 
subsequently committed to writing, and formed the twelve books 
of Tages, containing a complete system of Etruscan lore. 

See ( iteru. Dt' Div. ii. » > ; (H iil. xv. 5 53 I hestus, s,v,\ 

Mommsen. Hist, of h'onu' (Eiit;- tr.). bk, i. ch. 12 . 

TAGLIACOZZI, GASPARO (1 54(>-i5()()), Italian surgeon, was 
born at Bologna in 1546, and studied at that university under 
Cardan, taking his degree in philosophy and medicine at the 
age of twentydour. He w'as appointed professor of surgery and 
afterwards of anatomy, and ai'hieved notoriety at least, and the 
fame of a wonder-worker. H(^ died at Bologna on the 7th of 
November r5()0- 

llis principal work is cntilletl Df Cu^t'Otnu Chuun^ia per Insitinncm 
I.if ri Duo (Venice.*, t ;q-’. fol.K it was reprinted in the follow inj^ 
year under the title of Cliiruyi:iii .\oi'a de Xunuin, Attrium, Labior- 
\imquc Dejeetu per I nsiliiOieni Cutis (W Hiimcto, aite hactenus omnibus 
i^noui, Siiicieiuio (Frankfort. I5g3, Svo). 

TAGLIACOZZO, a town of the Aliruzzi, Ital\', in the province 
of Aqiiila, 5^1 m. by rail E.X.E. of Rome, and to m. \V. of 
Avezzano. Pop. (igoi) 4517 (town) ; go6r (('ommune). It 
lies 2428 ft. above si*a-level. at the mouth of the deep ravine ol 
the Trnelc. It contains several old churches, notably S. E'ran- 
cesco, with a fine rose window in the fa(;ade, and medieval 
houses. The palace, built at the end of the 14th century by 
the Orsini. is fine, 'hhe f)la('e was given to the C.'olonna family 
in 152b. At the end of i2hS a battle took place here between 
Conradin of Hohenstaufen and ('harles of Anjou, which resulted 
in the defeat of ('onradin and his execution. 

TAGLIONI, MARIA (1804-188.1), Italian ballet dancer, 
daughter of Filippo Taglioni (1777-1871). master of the ballet 
at Stockholm, (.'assel, Vienna and Warsaw, was born at Stock- 
holm on the 23rd of April 1804. She was trained by her father, 
who is said to have been pitilessh' severe. It was to his care 
and her own special talent for dancing that she owed her succ(*ss, 
for she possessed no remarkable personal attraction. Her first 
appearance was at Vienna on the loth of ]une 1822, in a ballet 
of which her father was the authtjr. La Reception d'une jeutie 
nymLhe a la cour de Terpsichore. Her success was immediate, 
and wMs r(*peated in the chief towns of Germany. On the 23rd 
of July 1827 she made her Paris debut at the Opera, in the 
Ballet de Sirilierty and aroused a furore of enthusiasm. Amon.g 
her more remarkable performances were the dancing of the 
Tyrolienne in (iuillaume Tell, of the pas de fascination in Meyer- 
beer’s Robert le Diahle, and in La Fille du Danube. At this 
period the ballet was an important feature in opera, but with 
her retirement in 1847 the era of grand ballets may be said to 
have closed. In 1832 .she married Comte Gilbert de Voisins, 
by whom she had two children. Losing her savings in specula- 
tion, she afterwards supported herself in London as a teat her 
of deportment, especially in connexion whth the ceremony of 
presentation at courbr// During the last two years of her life 
she lived with her somiit; Marseilles, where .she died on the 23rd 
of April 1884. Taglioni Is frequently mentioned in th(? novels 
of Balzac ; and 'rhackeiljiy, in The Neivcomes, says that th(! 
young men ei.that epoch will never see anything .so graceful 
as ’Vti.*^\nm^mhmSylphide.'* 

TAGUS (Sp^^aTfl/t?, Portug. Tejo)j the longest river of the 
Iberian PeninsijJilie Its length is 565 m., of which 192 are on 
or within the froiltler of Portugal, and the area of its basin is 
about 3i,85cyj«^aii The basin is comparatively narrow, and 
the Tagms, likethfeMher rivers of the Iberian tableland, generally 


! flows in a rather confined valley, often at the bottom of a rocky 
' gorge below the general level of the adjacent country. 'rfiV 
= river rises on the western slope of the Muela dc San Juan (5225 
I tt.), a moimtain whiifli torms part of the Sierra de Albarrai iu, 
I 88 m. E. of Madrid, 'riicnee the 'Tagus flows at first north- 
I westwarils, but, after receiving the Gallo on the right, it flows 
I west, and then south-west or west-.soulh-wist, which is its 
; general direction for the rest of its coiinst . Regular river 
j navigation begins only at Abrantes, a few miles below which 
: the 'Tagus is greatly widened by receiving on its right bank the 
iinpetutms Zezere from the Serra da Estrella. Passing San- 
tarem, the highest })oint to which the tiile ascends, and the limit 
of navigation for large sailing vessels and steamers, the river 
I divides below Salvatcrra into two arms, ealh d the 'I'ejo Novo 
I (the only one prac ticable for ships) and the Mar de Pedro. 
'These branches enclose a deltaic formation, a low tract of 
marshy alluxium known as the Lezirias, tra\ersed by several 
minor channels. Both branches terminate in a l.)road tidal 
lake immediately above Lisbon {q.v.). 'The Tagus estuary, 
I though partly blocked by a bar of .sand, is one of the chief 
i harbours of sout*li-westcrn Europe. 

Ihe narrower part of the 'Tagus basin lies to the south, and 
the left-hand tributaries which drain it art almost all mere 
j brooks, dry in summer. The principal exception is the Zalas 
i or Sorraia, which, rising in the Serra d'Ossa. flows westwards 
j across the plateau of Alemtejo, and joins the Mar de ]\‘dro. 'The 
I principal right-hand tributaries, besides the Gallo and Zezere, 
are the Jarama, descending from the tableland of New Castile 
j a little below Aranjuez, the Albcrche and the Tietar, whieh 
i collect their head waters from opposite sides of the Sierra de 

■ GredcTS. and the Alagon, from the rough and broken country 
I between tht‘ Sierras de (iredos and Gala. 

I TAHITI, the largest and most important of the French 
I Society Islands {q.v.) in the Pacific Ocean, in if'" 38' S., 149" 
30' W. Pop. about 10.300. 'The island, in shape not unlike 

■ the figure 8, has a length of 33 m., a coast-line of 120, and an 
i area of 402 sq. m. It is divid(‘d into tw’o portions by a short 
[ isthmus (Isthmus of 'Taravao) about a mile in width, and 

nowhere mon‘ than 50 ft. above sea-level. 'I'he southern, the 
peninsula of 'Taiarapu, or 'Tahiti-iti (JJttle 'Jahiti) measures 
; II m. in length b\’ (> rn. in breadth ; w'hile the northern, the 
I circular main island of Porionuu, or 'Tahiti-uni (Great 'Tahiti), 
I has a length of 22 m. and a lireadlh of 20. 'The whole island 
I is mountainous. A little to the north-west of the centre of 
i Great Tahiti the double-peaked Oroliena rises to 734() ft., and 
the neighbouring Aorai is only a little lower. Little 'Tahiti has 
no such elevation, but its tower-like peaks are verv striking. 
The flat land of the I'ahitian coiist, extending to a width ol 

■ seweral miles — w'ith its chain of villages, its fertile gardens, and 
1 its belt of palms, sometimes intersected by strearn-fed valleys 
i which open on the seashore- forms a mf)St pleasing foreground 
I to the grand mountain ranges. A good road surrounds the 
! island, the extreme north of wfltich is formed by Point Venus, 

\V. of w^hich lie the Bay of Malavai and Papeete, the European 
towm jind scat of governiTienl, on its beautiful harbour. 

Climate. -The seasons are not wt*ll ^lefinefl. Damp is excessive ; 
there is little variation in the weather, which, though hot, is never- 
theless iu)t depressing, and the climate for the; tropics must ]»e 
considered remarkal)ly henlthy. The rainfall is largest between 
December and April, but there is so much at other times of the 
year also that these nu)nths hanlly d<*serve the name of the rainy 
I season. During this period north-west winds are fre(]iient, con 
tinning at times for weeks, and there arc thunderstorms and hurri- 
canes. 'These, while not generally destructive, are sometimes so, 
as not'dily the storm of the i .^th of January During fhe 

eight drier and cooUt months south-east trade winds prevail, but 
there are southerly winrls which bring rain, and even westerly 
breezes are not infrequent. 'I'he mean temperature for the year 
on the coasts is 77'^ F. (maximum X4®, minimum ^>9'^) ; and the 
average rainfall from December to March (4 months) is 29 inches ; 
from April to November (.S months), 19 inches. 

Fauna. - M.imnials, ,ns in other Polynesi.in islands, arc restricted 

■ to a few species of bats (mostly of the genus Rteropus), rats and 
I mice, none of therti peculiar. Of domestic animals, tlie pig and the 
I dog the former a small breed which cpiickly di.sappeared before 
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the stronger luiropean slr.iins — were plentiful even in Wallis’s clays. 
The ornithology is very poor as compared with that of the WcstcTn 
Pacilh' ; the SiM'iety Islands possess no peculiar genera and but few 
peculiar s])ecie‘-;. They claim, however, a thrush, several small 
parrots of great beauty, doves, pigeons, rails and a sandpiper 
Icuroptt ra). A jungle-fowl (var. of Galins bankiua) is found 
in the mountains, but as clomcsticated fowls were abundant, even 
when Tahiti was first discovered by Europeans, these wild birds 
arc doubtless the offspring of tame birds. The lagoons swarm 
with lisli of many species. Insects are poor in species, though some 
of them are indigenous. Crustaceans and molluscs, on the othc^r 
hand, arc wtdl represented; worms, echinoderms, arul corals com- 
paratively poorly. A noteworthy feature of Tahitian conchology 
IS tlie number of peculiar species belonging to the genus J*arttila, 
almost every \ alley being the habitat of a clistinct form.* 

Flora . — The flora, though luxuriant and greatly enliancing the 
beauty of tlie islands, is not very rich. It is, liowever. less poor 
in trees, slirubs and hardwood jdants, than in the smaller under- 
growth. Orchids, including some beautiful species, and ferns are 
abundant ; but, here as in Polynesia generally, Ruhiaccae is the 
order best represented. Remarkable are the banana thickets, 
which grow at an altitude of from 3000 to ft. .\long the 

stiort'— in some places almost to the extinction of all native growth 
— many exoties have establisliod themselves ; and a great variety 
of fruit-bearing and otlier useful trees have been introduced. '■* 

hihahitanis. The 'lahitians are a typical Polynesian race, 
clos(‘ly connected physically with the Marqiiesans and Raro- 
tongans, Init widely divided from them in many of their customs, 
d'he dialects, also, of the thn^e groups arc different, the Tahitian 
being perhaps the soft(*st in all Oceania. The women rank 
with the most beautiful of the Pacific, though the accounts given 
of th(‘m by early voyagers are much exaggerated ; and for 
general symmetry of form the people are unsurpassed by any 
rac’C in tlu; world. F.veii now in its decadence, after generations 
of drunkenness and European disease and vice, grafted on inborn 
indolence and licenlioiisness, many tall and robust people (6 ft. 
and cv(*n upwards in height) are to be found. Men and women 
of good l)irth can generally be distinguished by their height 
and fairness, and often, even in early age, by their enormous 
corpulence. 'I'he skin varies from a very light olive lo a full dark 
brown, d'ho w'avy or curly hair and the expressive (‘yes are 
hku'k, or nearly so ; the mouth is large, but w(T-shaped and set 
with beautiful teeth ; the nose broad (formerly flattened in 
infancy by artificial means) ; and the chin well developed. 

The native costume, was an ol)long ])iece of bark-cloth with a hole 
ill its centre for the liead, and a ])Iaiii piece of cloth round the loins 
was worn alike by men and women of tlie higher classes. Men of 
all ranks wore, with or without these, the T bandage. Tlic women 
concealed their breasts except in t)ie com])any of their superic^rs, 
when etiquette demanded that inferiors of both sexes should uncover 
the u])per part of the body, 'riie cliicfs wore short feather cloaks, 
not unlike those of the Ilawaiians, and beautiful semicircular breast- 
plates. dexterously interwawen witli the black plumage of the 
frigate birti, witli crimson feathers and with sharks’ teetli ; also 
most elaborate special dresses as a sign of mourning. The j)riests 
had strange cyliiiilrical hats, made of wicker-work and over a yard 
in height. Circumcision, and in both sexes tattooing, were generally 
practised, and much signilicance was attached to some of the marks. 
The houses were long, low, and open at the sides. Household 
utensils were few plain round wooden dishes, sometimes on legs, 
coco-nut shells, baskets, Ac. T.ow stools and head-rests were used. 
Pottery being unknown, all fcxxl was baked in a hole dug in the 
groun(l or roasted over the fire. Their chief musical instruments 
were the nosc-llute — often used as the accompaniment of song — - 
and the drum. Conch-shells were also used. Tahitian stone arizes, 
wliich arc greatly inferior in finish to those of the Hervey Islands, 
are, like the adzes of Polynesia in general, distinguished from those 
of Melanesia by their triangular section and adaptation to a socket. 
Slings were favourite weapons of the Tahitians ; they had also 
plain spears expanding into a wide blade, and clubs. The bow and 
arrow seem only to have been used in certain ceremonial games. 
Their canoes, from 20 to 70 ft. in length, were double or single, and 
provided witli .sail and outriggers. They were not well finishcrl, 
but the high curved sterns, rising sometimes to a height of 20 ft., 
of those destined to carry the images of their gods, were carved with 
strange tigures and hung with feathers. Cannibalism is unknown, 
thougii some ceremonies which were performed in connexion with 
liuman sacrifices may possibly be survivals of this practice. The 
staple food of the islanders consisted of the bread-fruit, the taro- 
root, the yam, the sw’eet potato, and in some districts the wild 


^ Kinsch and Ilartlaub, Fauna Ccntral-Polynesiens, Halle, i8(>7. 

* De ('astillo, Illustrationes Florae Insularum Maris Pacijici, 
Paris, 1886. 


plantain ; but they c Iso ate much fish (the turtle was considered 
sacred food), as well as jiigs and tlogs, though of the latter, as pets, 
the women were so fond as to suckle the puppies .sometimes even 
to the exclusion of their own chiklren. 

Tahitians were good fishermen and bold seamen. They steered 
by the stars, of which they distinguished many constellations. 
The land was carefully tended ami the fields well irrigated. Three 
great classes were recognized : — ( 1 ) 'fhe sovereign, who bore a semi- 
sacred as well as a political character, and tlie reigning chiefs of 
districts ; (j) the proprietors and cultivators of inherited land, who 
also built canoes, made arms, Ac. ; to these two classes also belonged 
the priests, wdio w'ere medicine-men as well ; (3) the fishers, artisans, 
Ac., and slaves. As wars and infanticide clcpopnlated the islaml 
this class gradually acquired land and with it certain privileges. 
J^ank is liereditary and iletermined by primogeniture, not necessarily 
in the male line. Tlic firstborn of a sovereign succccde<l at once 
to titular sovereignty ; the father, who was the first to pay liomage 
to his chikl, then abdicated, and became regent. It is easy to sec 
that, while this custom tended to keep honours within a family, 
it may have encouraged the practice of infanticide, wdiich was 
common in all grades of society when Tahiti was first visited by 
Europeans, 'fhe age at which the child’s authority became real 
varied according to his own abilities and tla^ will of his subjects. 
Though arbitrary, the power of the king was limited by tlic power 
of his vassals, the district chiefs, who ruled absolutely over their 
respective districts, and who might be of as good blood as himself. 
The king had a councillor, but was alone responsible for any act. 
The bi-insular form of Tahiti promoted the independence of the 
chiefs, and w'ar was rarely ilecJared without tlieir being first sum- 
moned to council, 'f heir power over their own jicople w'as absolute. 
The form of government was thus strictly feudal in character, but 
it gra<lually centralized into a monarchy, which, in the person of 
Poinare II., the Kiiglisli missionaries greatly helped to regulate and 
strengthen. Tlu' .sovereign sent his comiiiamls by a messenger, 
whose credentials were a tuft of coco-nut film. This tuft W'as 
returned intact as a sign of assent or torn in token of refusal. 

The temj)les were .s<|uare tree-surrounded enclosures, with a 
single entrance and several small courts, within which were houses 
for the images and attendant priests. A pyramidal stone structure, 
on which w'cre the actual altars, stood at the furtlicr end of the 
square. In the tcmpl(‘s were buried the chiefs, whose emlialmerl 
bcxlies, after being e.x])osed for a time, were interred in a crouching 
position. Their skulls, however, were kept in the houses of their 
nearest ndations. In the great temple at Atahura the stone 
structure was 270 ft. long. 04 ft. wide, ami 50 ft. high, and its summit 
was reachotl by a flight of steps built of hewn coral and basalt. 
Sacrificial offerings, including human sacrifices, formetl a jiromincnt 
part of Tahitian worshij). An eyt* of the victim was offered lo the 
king, and placed within his mouth by the officiating priest. ICvery 
household possessed its own guardian spirits, but there w'ere several 
superior divinities, of which, at the beginning of the ipth century, 
Oro was the most ve.nerateil. The images, w liich are less remarkable 
than tliose of Hawaii, were rough reprevsentatioiis of the liuman form 
carved in wood, 'flu? Arcoi, a licentious religious association, was a 
special feature of Tahitian society. 

Tlie Tahitians arc light-hearted, frivolous, courteous and generous, 
but deceitful and cruel. I'hey were always notorious for their 
immorality, one of their customs lieing a sy.stematized exchange of 
wives. Ik'sides dancing, the singing of songs, and the recitation 
of historical and mythical ballads, the natives had also a variety 
of sport.s and games. Wrestling, boxing, and spear-throwing 
matches, with fcxit and canoei races, were held ; also sham fights 
and naval reviews. They had several ball games — one (played 
chiefly by women), a kind of football ; but surf-swimming w’as 
perhajis the favourite sport, and cock-fighting w'as much practised. 

Products, iradr, Admini'^tration. — Papeete, as tlie emporium for 
a widely scattered archi]ielago (including Paumotu, Ac.), has an 
export trade in mother-of-iiearl, pearls (mainly from the Paumotu 
islands), oranges, trepang (for China), copra and vanilla. Man)' 
whalers formerly visited Papeete harbour. During the American 
Civil War, in the middle of the loth century. Tahitian cotton was 
put upon the European market, but its cultivation had ceased by 
1884, and it has been little grown since. This is also tnie of coffee 
and tobacco, among other cnqis which have been tried. Sugar and 
rum arc also produced. 

The importation of “ labour,” chiefly for the ])lantations, from 
other Polynesian islamis was placed under government control in 
1862. The 'lahitians themselves prefer handicrafts to agricultural 
work, and maiiv arc employed as artisans by European masters. 

The total value of exports w'as 140.325 and of imports 27,600 
in 1004. Ikipeele is the seat of government. The French establish- 
ments in the Eastern Pacific are administered by a governor, a 
privy council, and a council including the mairc of Papeete and the 
presitlents of the chambers of commerce and agriculture. 

History , — 'Fhe discovery and early exploration of the Society 
Islands is treated under that heading. In 1788, when Lieutenant 
Bligh in the Bounty ” visited Tahiti, the leading chief was 
Pomarc, whose family had been pre-eminent in the island for 
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more th^ a century. Aided by sixteen of the “ Bounty” 
mutineers, and armed with guns procunxl from Bligh and a 
Swedish vessel, Pomare greatly strengthened his power and 
brought to a .successful close a long struggle with Eimeo. 

I'he attempt at colonization by the Spaniards in 1774 was 
followed by the settlement of' thirty persons brought in 
1707 bv the missionary ship “ Dutf.” Though belriended by 
Pomare 1 . (who lived till 1805), they had many dilliculties, 
especially from the constant wars, and at h'ngth they tied with 
Pomare II. to Eimeo and ultimately to New South Wales, 
returning in 1812, when Pomare renounced heathenism. In 
1815 he regained his power in Tahiti. Tor a time the mis- 
sionaries made good progress — a printing press was eslablislied 
(1817), and codec, cotton and sugar w(Te planted (iSk)); but 
soon there came a serious rela[)se into heathen prailices and 
immorality. Pomare IT. died of drink in 1S24. His successor. 
Pomare III., died in 1827, and was .succeeded by his lialt sistci 
Aimata, the unfortunate “ Queen Pomare (IV.).” In 1828 a 
new fanatical .sect, the “Mamr’a," arose, which gave much | 
trouble to the missions. The li-ider proclaimed that he wils j 
Jesus Christ, and promised to his foliowers a siaisual paradise. 
In 1836 the French Catholic missionaries in ]\Iangareva attempted 
to open a mission in lahiti. Queen Pomare, advised hy the 
English missionary and consul Pritchard, retused her con.sont, 
and removed by fon'C two priests who had landed surreptitiously 
and to whom many of the opposition party in the slate luul 
rallied. In 1838 a French frigate appeared, under the command 
of Abel Dupetil-'Thouars, and extorted Irum Pomare the right 
of settlement for Frendimen of ever\ profession. Pritchard 
opposed this, and caused Pomare to apply lor British protec- 
tion ; but this was a failure, and the native chiefs compelled the 
queen, against her will, to turn to France. A convention was 
signed in 1843, placing the islands under Fnaich protection, the 
authority of the queen and chiefs being e\pres.sly reserved. 
Dupetit-Thouans now’ reappeared, and, alleging that the treaty 
had not been duly carried out, deposed llie queen and took 
possession of the Islands. Ilis high-handed action was not 
countenanced by the French government; hut while, on formal 
protest being made from England, it professed not to sanction 
the annc.xation, it did not retrace the steps taken. Two years 
w’cre spent in reducing the parly in the islands opposed to French 
nile ; an attempt to conquer the western islands failed ; and 
at length, by agreement with England, Fran('(‘ promised to 
return to the plan of a protectorate and leave the western 
islands to their rightful owners, Pomare died in 1(877, and her 
son Ariane (Pomare V.) alidicaled in 1880, handing over the 
administration to France, and in the .same year dahiti, in- 
cluding Eimeo, was proclaimed a Frenc'h colony. In 1903 the 
whole of the French establishments in the Eastern Pacific were 
declared one colony, and the then existing elective general 
council was superseded by the present administration. 

Besides the narrativ-es of early voy ages, and ^oncTal works covering 
the Society Islands (for which see Pacimc), see \'iiicendon-I lumcjulin. 
Les lies Tahiti, csquisscs histoyiqius et f^tn^raphiqius, Paris, 1.S44; 
A. Gonfil, “Tahiti,” in La Trance lolonuile, Pans, iS8c>; H. Le 
Cliartier. Tahiti, Paris, 1SS7; Monchoisy, Im Xnurellc Cytlurc, 
Paris, 188S ; G. Collingridgc. “ Wlio discovcro<l Tahiti ? ” in Journ, 
Polynesian Soc., xii., loop Among the narrative vsorks ol visitors 
to Tahiti nmy be mentioned Pierre Loti, Lc Marunfe de Loti, Paris, 
1881 ; Dora Hort, Tahiti : the Garden of the Pacific, Lc^ndem, iSc^i. 

TAHR, the native name of a shagg>'-haired brown Himalayan 
wild goat characterized by its short, triangular and sharply 
keeled horns. Under ithe name of Hemitrapis jemlaictis, it 
typifies a genus in wfifeb'are included the w'ariatu, or Xilgiri 
ibex (//. hylpcrius), from the Xilgiri and Anamalai hills of 
Southern and a small species, //, jayakeri, from .South 

Arabia. Tahr Sequent the worst ground of almost all ruminants. 

TAILLANDi^i^ SAINT-RENiS (1817-1879), French critic, 
whose origina^Sne was Rene Gaspard Ernest Taillandier, was 
bom in Pari.s ifith of December 1817. lie completed his 
sUidies at IleiAflberg, and then became professor of literature 
successivf:i\' at Strassburg, Montpellier and the Sorbonne, where 
be was nominated to the chair of French eloquence in 1868. 


I Mo.st of the artic les included in his piibli^lied volumes first ap. 
j peared in the Revue des deux moudes. In Janiiar\' j 870 he* became 
general .secretary of the minislry of education, and continued 
in this olTu'c alter the tail of the Empire. He l>e« amt* ollicer of 
the la'gion of Honour in 1870, and was cleetcd to the Academy 
in 1873. He died in Paris on the 22nd of February 1879. 

Ilis works incliuU* : ’Allenuii^ne ct Piissic, ctndi . hfst()yiqucs ct 
littaaiirs (i 8 ;o). !.c Poitc du Caurnsc . . . Muhcl 

(i,S5(9. Manntr dc Snxe (2 vols. i<'^05), Tchrqncs et l/c 7 i:v<»/s- 
Lc General Philippe de Sei;ny (1875). 

TAILLE (from Fr. taillcr, to cut or divide ; late Lnt. laliare, 
s;iid to come from talia. inlea), the e(|ui^’alent nf the Efiglish 
tnllay^e {q.v.). w’as in TTanc'e the typical direct tax of the middle 
ages, jtist as the word tonlieu was the generic term for an 
indirect tax. Other words used in certain districts in the 
same sense as taille were quesfe {questa, quistu), fovaac {Jorayiuin), 
cote. Tht‘ esserKc: of the lax denoted l>y thtse n imes was that 
the amount wa.s fixed eu Noe for a whole group c-l persons, and 
afterw’ards div ided among tliem in various w’av In ancient 
French law we find three forms of faille : the taille servile, taille 
seiy^ueurialc, and taille toyalc. 

Thc‘ tniUe sen ile can scarcely l>e termed a tax ; it was rather a 
tax which had <legencratcd into a source* of ]>rolil for certain in- 
dividuals. lAary lord vho possc'SM’d serfs could le vy the taille on 
them, and originally this was done arl)itranly (<) ml oitr) both as to 
fre(|ncncv and amount. It always remained a cliardt terisiic teatiir ' 

, til serfdom, but was hmitt‘<l and lixt*d, either by ei ntracts or con- 
, cessic^ns from tltc* lord (taille ahoiniee), cjr by tlie customs. 

* The ladle seieneiirialc was a true lax, levied b\ .t lord on all his 
{ subjects who w r*' neither nobles nor c'cdesiastu's. P»ul, in our 
I oinnion, wle*n feudalism was c>stablislu*d, the right of levying it did 
j not belong to <*vt‘rv lord, but only to the lord hiving the havte 
I justire. lint he levic'd it bv riglit. without the lucessity for any 
contract bt'twecn him and tliost* who jiaid it. lie tixi'd tin* sum to 
' be paid bv »*ach group of inhabitants, who thc'u had to sc'e that it 
was .isscssed, collected, and ])aitl to the lord, electing commissaries 
i ipreud honinu'^) from among tluunseK'es lor tliis pnrjMise. 'I'his 
I was reducing the* administration ol ta.xation to its simidest form. 
I ( ustom. however, or an order of tlu' lord g(*nc*rally lived tlie juinciplc* 
! upon which tlu* division was made. It was oft<‘n a “ heartli tax ” 

I (fouii<^r), wh'-n eacli tin*, i.c. i“;k h lu'ad of a family, paid the .same' 

I sum, arrivt'il at by dividing the* local contingt*nt ot the* tadle In’ the 
number of tires. ! 5 nt tliis e(|nalily. which look no account ot wealti's 
or poverty, was Jolt to b«‘ unjust, and the assc.*ssment began to be* 
made according to the rc.sonrccs ol each familv, “ the strong Itc'ariiig 
the* wccik. and the* w(‘ak n.‘lieving the strong.” 'riu* sc'igniori d 
taille. like* tin* servile, had the* character of a jic'tsonal tax [ta ile 
peysonrllr). a riidinu*ntarv tax on income, ('verv man being taxed 
according to his wages or nthc*r income, d he* !:ing originally had 
only the right of levying the tadle in placi*s wlic're he* had retained 

the e.xercise of the* haute f attire. \t that time there was no roval 

tadle, stric tly speaking ; it was only tlic* se igniorial tadle trnnsf(*rred 
j to the crown, but it was one ot the* first taxc's his right to lew whi !i 
j upon all the inhabit, ints ot the* domain of tin* crown, wlu tlic*r serl*^ 
; or rotityier’i, was rerognizc'd. In the eoiirse of the* i dh C(*nturv' 

I idea began to jirevail that it was fair for the* king, in time of war, 

; to levy a tadle upon the subjects of the lords liaving the haute 
\ justice in various jiarts nf the* royal clomain. JMoreovc'r. tadles were 
j often giauted him by the provincial estates or the* states-general. 

Thus the general taille, raised for the beru-tit of the king, liecauie 
j more ancl more fn*f|m*nt, and naturally tend(*d to become permanc*nt. 
j This transtormation was continued, rather than etleited, bv the 
j ordomiance of I 43 f). It-; imiin‘dialc* oliject was, not the regulation 
j of the tad/r, but the organization of the (imipa>^iiies d’<a (haiuavce, 

I i.r. the heavv cavalry w’liicli tlie king from that time cai maintained 
1 on a permanent looting. Military expenses thus becoming per- 
manent, it w'as natural that the tadle, the tax wliich had long been 
devoted to meeting tin* expens(‘s of the royal wars, should also 
bc*come permanc'nt. 'I'his was contaiiu'd im])licitly in ttic* ordonnai'ce 
of 1439. which at th<‘ sauu- time* supjiressed the seigniorial tailL, 
as corTi])«*ting too closely with the royal taille by inijiosing a doulilc 
j burdcui on the taxjiavc-r. \ kind of sc'igiiiorial tudh' continued 
j to e.xist besides the ser\ ik* taille. lint this Idud presupj)osed a title, 
; a contract bc*twc*en tin* taxable rnturicy and the lord, or else iui- 
j memorial possession, which amounted to a title. 

I The royal tadle naturally ndained the* disthuTive characteristics 
I of the* sc'igniori il, as can be se(*n trom an examination of the way ui 
I u'hich it was assessed and collected ; the diief characteristic bc*iu,’ 
that ecclesiastics and nobles, wluj were exeinjit from the* seignioi'ai 
taille, were also exempt from the royal. riie roval taille, tliough 
levied by the king by right, did ncit fall upon the whole kingdom. 
'I'he pavs d'eleitiuiis were Hubjc.*c.t to it, the pays d'etati wx*re not (see 
Franc k: l.aw and Institutions). 

j I hrongliout the f^avs d'etections the* tadle was almost nniv'crsally 
I personal {taille prysonncllc), i.c. a tax on tin* whole income of the 
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tax(i.'i\H r, whntoviM* it.', soiirc^'. It was also a i.li.'.tnbiitory tax 
{impul dc rcptnlition) ; L-v(Ty yt*ar the kinjij in his council hxol the 
total sum whit li the tni/lL- was to produce in the following year ; 
lie ilrew up am I signed tlie l>rcvef dc la Uiillc (warrant), and the con- 
tribution of llie indiviilual tax]>aycr was arrived at in the last 
analysis by n st ri<‘s of subdivisions. 

'L'h<‘ coHsi il (In yoi first divided the total sum among the various 
f*cvtyalitics{t\n' higher financial divisions), again dividing the amount 
due from each rjiu'iyaiile among the elections of which it w'as com- 
posed. Then the clus in eacli clvctiou divided the contribution 
due Irom it uiiiong the i)arishes. The linal division took place 
in the parish or coiniimnity, among the inhabitants subject to 
the tav. So far the system remained tlie same as that of the old 
seigniorial taiUc. llie ass('ssment and collection of it were the 
business of the community ; the crown, in princijde, had nothing 
to <.lo with tlu iu and did not b(‘ar the cost of a local administration 
for the ])urj)ose. The community had to produce its contingent 
of the taillc. fn prineiplc it was e\ en held to be the debtor for the 
amount ; hence the inhabitants were jointly rcsi>onsible. a slate 
of allairs whi( h was not sup])ressed till the time of 'furgot, and even 
them not coni])Ietely. 

The itilialntaiUs sul)ject to the taillc, summoned to a general 
as.seinbly l>y the syndic, elected commissaries for the assessment 
{assecars) and collection {collccteurs) of the tax from among them- 
selves. Originally two series were elected, both assessors and 
collectors. T.iit from 1600 onwartls the same persons fultilled botli 
functions. th<‘ object being, by giving tht* asse.-^sors the duty of 
collecting the tax. to lead to a juster and more conscientious assess- 
meat. The system appeared to be admirable, forming in this 
respect a kind of self-government, l)ut in practice it was freijiiently 
op])ressive for the ta\ payers. Tlie assessors estimated the indivi- 
dual incomes arbitrarily, village quarrels and rivalries ksiding them 
to over t harg,e some and uuder-chnrge others, and com])laints \vore 
numberless t)n this jioint. Control slioukl no doubt hav'e been cxer- 
c ised by tlie elns, but they do not seem to have taken this part 
of Iheir duties very seriously. I’aynunt was rigorously enforced, 
ami thus for a variety of reasons tlie iaiUc was a burdensome and 
halt'd tax. ft had still further vires: ntit only were nobles and 
ecclesiasties exempt from it. 1ml many tither jirivileges had bo»‘n 
inlrotlucetl by law, ttital or partial exeiujition extentling to a large 
number of civil and militar\ tillicials and cm plover of the crown 
on llie fcni/r i^cnnalc. The ttiwns in general wvre not subject to it, 
at least directly ; some hatl been extmipt from time immemorial, 
otht'rs {rcdiniccs) had ymrchastal exeiujition for a sum of money, 
yet others (ahomita) iiad compountletl ftir the tax, i.e. instead of 
paying Iht' Uiillc Lht*y paid into the rtiyal treasury a sum fixetl by 
ctmtract, which they generally raisetl by octrois, or entrance 

dlK'S. 

Such was the atlministration of the taillc until about the midille 
of the 17th C(?ntury, after which time, although the broad lines 
remained tlie same, important reforms were introduced. They 
came •jirim ijially from the provincial iiitcndants, or from the conys 
drs aides, wliich wert* animate*! by a liberal sjiirit. 'the intrndants, 
by an ('xcrcise of their general or special yiowers, took the place cjf 
the chis, and delegatoil commissaiyes aux taillcs (comniissarics of 
the taillc) lor the assessment of the yiarislies, who guided and super- 
vised the elected collectors for the most jiart ignorant and partial 
peasants. 'I'liey also endeavoured to distinguish between different 
kinds of income, in order to arrive at a more just estimate of the 
total income, and lixed by tarilf the proportion in \n hich each kind 
of income was to cemtribute. They Hometinu'S settled olTiciallv 
aiul of tlieir own authority tlie share of certain taxpayers, and, 
though tliis was sometiiiies done as a favour, it was often a m<*asure 
of justice. They also tried to limit the scope of privileges. Pliese 
efforts were insjnred by a series of scientilic stinlies and criticisms, 
chief among which wa-re Vauban’s Dime vovale, and the Taillc tavife*' 
of the Abbe dc St. I^ierre. 

In certain districts the taillc was real {taillc rccUc). i.c, a ta.x on 
real jirojierty. It was not an equal tax falling on all landowners, 
but the (juestion as to whether a certain estate was to be taxed or 
not was decided according to the quality of the property, and not 
that ot tlie owner, 'the bicus nobles {jicfs) ami tlie biens cn Icsiastiqucs 
wi-re exempt ; tenures yoturiircs, however, by whomsoever held, were 
taxed. A small jiart of the pays d’clrrtious was also pays dr taillc 
rifle. But it was the chief form of tax in the pays d'etats, and even I 
there an attempt had generally bet.*n made to check the exemption j 
of nobles' property. It has been shown that in these districLs the | 
iaillc had originally been personal, having become real by a (Mirions j 
evolution. In these districts there were cadastres, or compoiv- 
terriers (land registers), which allowed of a non -arbitrary assessment ; 
and at the end of the uncicn rci^hne merely needed rev'ision. 

In certain jirovinces where the royal taillc was levied there were 
neither elections nor (general i fils, and the whole a*Iministralion of 
the tax was in the hands of the iiitcndayits. These were the provinces 
of the oast and north, which were united to the crow n at a period 
when the powder of the intrndants was already fully developed ; 
they w^ere .sometimes known as pars d' imposition. 

See France : Law and Inslituiions ; Henri See, I.rs Classes 
rurales rt le rey^ime domanial en France au Mo\en A^e (Paris, iQOi) ; 
ami Auger, Code des taillcs (Paris. 1788). (J. P. E.) 


TAILLEFER, the surname of a bard and wurriot of the 
nth century, whose exact name and place of birth are unknown. 
He accompanied the Norman army to England in 1066, and 
obtained permission from William to strike the first blow' at 
the battle of Hastings. He fought with spirit and determina- 
tion, and was killed in the battle. Mention of Taillcfer is made 
by (iiiido, bishop of Amien.s, in his Carmen dc hello Hastingensi, 
V. 931-44 (in Mon, Hist, Drit.^ 1848) and by Henry of Huntingdon 
in his Hisloria Anglorum (in Rer, Brit, med, aevi script,, p. 763, 
ed. Arnold, London, 1879) ; and his prowess is depicted on the 
Tkiyeux tapestry, fhe statement of Ware in the Roman de 
RoUy 3rd part, v. 8035-62, cd. Andresen (Heilbronn, 1879), that 
'laillefer went before the Norman army singing of ('harltmagne 
and of Roland and the vassals who died at Roncevaux, has 
been considered important in demonstrating the existence of 
a comparatively early tradition and song of Roland. 

Sf*e W. Sjxitz, Dir Schlacht von Hastiiv^s (Berlin, i<S96) ; Freeman, 
History of the S or man Conquest. 

TAILOR (Fr. tailleur, from tailler, to cut, Lat. talea, a thin 
rod, a cutting for planting), one who cuts out and makes clothes. 
Formerly the tailor, or cissor, made apparel for both men and 
women, and not merely outer garments, but also articles of linen 
and the padding and lining of armour — whence the st\'lc “ Taylors 
and Linen Armourers ” applied to the Merchant laylors Com- 
pany of the City of London in their earliest charters. But the 
w'ord is now generally limited to those who make the outer 
(cloth) garments for men, and less frecjuently for women, though 
a phrase such as “ shirt-tailor ” is occasionally met with. In 
modern usage, too, it commonly has the implication that the 
garments arc made to the order, and to the measure, of the 
individual purchaser, as opposed to ready-made clothing, which 
means artic les of apfiarel manufactured in large quantities in a 
scries of stock or standard sizes, such that any pun'haser may 
expect to find among them one that will fit him with more or 
less accuracy. The clothing trade was originally confincxl to 
goods of the poorest grades, but it has come, especially in 
America, to ini'liide articles of good, though not of the first, 
quality. It probably first came into existence at seaport towms, 
where, to meet the convenience of sailors returning from long 
v'oyagcs and requiring their wardrobes to be replenished at 
short notice, the “ oiitfitlers ” kept stocks of ready-made 
garments on sale ; but it made no considerable progress until 
after the middle of the 19th cenlur}*, when the introduction of 
the sewdng-rnachinc brought about the possibility of manu- 
facturing in large (juanlities. Us development was attended 
with gradually increasing subdivision of labour and, to a large 
extent, w ith the disappearance of the tailor as a skilled craftsman. 
The first step was for a ga.rment, such as a coat, to be com- 
pleted by the joint efforts of a family. Then followed the “ task 
system,'’ which in America was the re.sult of the influx of 
Russian Jews that began about 1875. Under it a team of three 
men, with a “ jin'sser ” and a girl to sew' on the buttons, divided 
the w'ork between them. l’a}'nu'nt was made by the “ task,” 
i.e. a specified number of garments, the money being divided 
between the members of the team in certain proportions. Often 
several teams would I)e run by a contractor, who naturally 
selected the cheapest workshops he could find and packed them 
as full of w orkers as possible ; and w'hen through stress of com- 
petition he had to ai cept lower prices the plan he adopted was 
to increase the number of garments to a task, leaving the pay 
unaltered. The result w'as the introduction of many of the 
worst features of the “ sweating system,” tlie workers having to 
w^ork excessiveh' long hours in order to finish the task, which 
in some <’ases meant as many as twenty coats a day. In the 

factory ” or “ Boston ” system the subdivision is still more 
minute, and as many as one hundred persons may be concerned 
in the pnKluction of one coat. I’he amount of tailoring skill 
required in a worker is even further reduced, but the premises 
come under the regulation of the factory laws. The factor\’ 
system has also cheapened production in a legitimate way, 
because it has enabhxl mechanii'al power for driving sewing- 
machines, and also exjK'nsivc labour-saving machinery, to be 
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introduced to an extent not economically possible in small 
shops. 

TAIN, a royal and police burgh of the county of Ross and 
Cromarty, Scotland. Pop. (igot) 2076. ll is situated on 
rising ground within a mile of the southern shore ol Dornoch 
Firth, 25 \ m. N.E. of Dingwall by the Highland Railway. Fhe 
name, of which the Tene, I'axTie and d'hane are older forms, is 
derived from the Icelandic thim;, “ a>sembly ” or “ court.” 
Among the principal buildings are the t(nvn hall, court house, 
public hall, Easter Ross combination poorhouse, and the 
academy (opened in 1812). The irulustries include distilling, 
the making of aerated waters, and woollen manufactures, and 
the town is important as a market and distributing centre. 
The rainfall is one of the lowest in the kingdom. Duthac 
(lcK:ally called Duthus), a saint of the nth l entury, is believed to 
have been a native, and the old ruined chapel near the station 
is suppo>ed to have been his shrine. To the collegiate church 
of St Duthus, a Decorated building, founded by James 111 . in 
1471, James IV. made several pilgrimages in penance for his 
father's death, 'bhe building was used as the parish churcli till I 
1815, when it tell into disrepair, but it was restored between I 
1871 and 1876. It has monuments to Patrick Hamilton, the ! 
martyr, and rhomas Hog (1628-1602), the Scottish divine, for i 
some time a prisoner on the Hass, khree and a half miles j 
S.E. are the remains of the Early English abbey of Fearn, I 
founded at Edderton in 1230 by Farejubar, ist carl of Ross, 
and Iransterred hither in 1338. The chancel, nave and two side 
chapels exist, and it still serves as the parish church. Patrick 
Hamilton became titular abliot in 1517, and after his martyr- 
dom the abbe\- was added to the bisliopric of Ross. 

TAINE, HIPPOLYTE ADOLPHE (1828-1803), F rench critic 
and historian, tlie son of Jean Baptiste laiiie, an attorney, was 
born at Vouziers on the 21st of April 1828. He remained with 
his father until his eleventh year, receiving instruc tion from him, 
and attending at the same lime a small school whic h was under 
the direction of M. PicTson. in 1830, owing to the serious illness 
of his father, he w'as sent to an ecclesiastical pension at Rethel, 
wdiere he remained eighteen months. J. B. I'ainc died on the 
8th of September 1840, leaving a moderate competenc-e to his 
widow, his tw'o daughters, and his son. In the spring of 1841 
Taine was sent to Paris, and enterc‘d as a boarder at the Inslitu- I 
tion Mathe, where the pupils attended the classes of the Colh-ge 
Bourbon. Madame Taine follcjwcd her son to Paris. I'aine 
was not slcjw to distinguish himself at .school. When he was 
but fourteen years old he had already drawn up a systematic: 
scheme of study, from which he never deviated. He allowed 
himself twenty minutes’ playtime in the afternoon and an hour’s 
music after dinner ; the rest of the day was spent in work. In 1847, 
as veteran de rhetorique, he c;urried off six first prizes in the general 
competition, the prize of honour, and three ac c essits ; lie won 
all the first school prizes, the three science prizes, as well as two 
prizes for dissertation. It was at the Coll('*ge Bourbon that he 
formed lifelong friendships w'ith several of his schoollellows 
who afterwards were to exercise a lasting influence upon him : 
among these were Prevost-Faradol, for many years his most 
intimate friend ; Planat, the future ” Alarcelin ” of the Vie 
Parisienne ; and Cornelis de Witt, who introduced him to Guizot 
when the latter returned from England in 1846. 

Public education was the career which seemed to lie open to 
Taine after his remarkable school successes. In 1848 he ac- 
cordingly took both his baccalaureai degrees, in science and 
letters, and pas.sed first into the Ecole Normale ; among his 
rivals, who pa.s.sed in at the same time, were About, Sarcey, 
Libert, and Suckau. Among those of Taine’s fellow-students 
who afterwards made a name in teaching, letters, journalism, 
the theatre and politics, &c., were Challemel-Lacour, Cha.ssang, 
Aube, Perraud, Ferry, Wei.ss, Yung, Gaucher, Grcard, Prevost- 
Paradol and Lcvasscur. 'faine made his influenc e felt among 
them at once ; he amazed everybody not only by his erudition, 
but by his indefatigable energy ; and not only by his prcxligious 
industry, but by his facility both in French and Latin, in verse 
as well as in prose. He devoured Plato, Aristotle, the Fathers of 


TAINE 

1 the Churc'h, and lie analxsed and classified all that ho read. Ho 
already knew' English, and set himself to master German in 
order to read Hegel in the original. His brief leisure was 
devoted to music*. 'I'ho teachers of his second and third years, 
Deschanel, Gcruzez, Berger, llavct, Filon, .Saisset and Simon, 
were: unanimous in praising the nobility of his ehaiacter, the 
vigour and the fertility of his intellect, the distinction of stylci 
with which his work was always stamped ; they wete ec]ually 
unanimous in flnding fault with his unmeasured taste lor c lassi- 
fieation, abstraction and formula, 'fhe director ol studies, 
M. Vacherot, gauged his capac ity at the end of his second year 
with prophetic insight. Ht‘ prophc'sied that 'I'aine would be a 
great savant, adding that he was not of this w’orld, and that 
Spinoza’s motto, ” Vivre pour penser,” would also be bis. In 
the month of August 1851 he came forward as a camlidate for 
the fellowship in philc^sophy {agrfgation de philosophii) in com- 
pany with his friends Suckau and (ambicr. 'faine w'ln. declared 
to be admissible, ti:)gether w ith five other candidates ; but in 
the end only two candidates were admitted, his friend Suckau 
and .Vubt:. 'fhis decision created almost a scandal, 'fainefs 
reputation had already .spread beyond the ccjllege. J'A'erv’body 
had taken for granted that he would be admitted first, 'flie fact 
was that his examiners sincerely considered his ide as to Ijc 
absurd, his style and method of handling a subject dry and 
tiresome. 

'fhe: Minister of Public Instruction, however, judged 'faine 
1 less .severely, and appciintcd him provisionally to the cliair of 
I philosophy at the college of foulcm on 6th October 1S51 ; but 
j he neviT entered upon his duties, as he did not wish to be so 
far from his mother, and on 13th October he was transferred 
to Nevers as a substitute. Tw^o montlis later, on the 27th 
December, occuitcmI the coup d'etat, after which every university 
professc^r was regarded with suspiciem ; many wen* siisjiended, 
! others re.signecl. In 'faine’s opinion it was the duty of every 
man, after the ph'biscitc of the loth December, to acrept the 
new state of affairs in silence ; but the universities were not 
only asked for their submission, but al.so for their apjirobation. 
At Nevers they were rc()uesU‘d to sign a declaration expressing 
their gratitude towards the* President of the Republic for the 
measures he had taken. I’ainc was the only one to refuse his 
endorsement. He: was at onc e marked down as a revolutionary, 
and in spite of his success as a t(‘acher and of his popularily 
among his pupils, he was transferred on 2(;tli March 1852 to the 
lycec of Poitiers as proiessor of rhetoric, with a sharp warning 
to he careful for the future. Here, in spite of an ahjeert com- 
pliancx* with the stringent rules imposed upon him, he remained 
in disfavour, and on 25th September 1852 he was appointed 
assistant professor of the sixth class at the lycee of Jiesan(,'on. 
rhis time he could hear it no longer, and he applied for leave, 
which was readily granted him on 9th Oc tober 1852, and renewed 
every yc^ar till his decennial a])poinlment came to an end. It 
was in this painful year, during which daine worked harder than 
ever, that the fellowship of philosophy was abolished. As soon 
as Taine heard of this he at once began to prepare himself for 
the fellowship in letters, and to work hard at Latin and Greek 
themes. On loth April 1852 a decree was published by which 
three years of preliminary study were necessary before a candi- 
date could compete for the fellowship, hut by which a doctor’s 
degree in letters counted as two years. Taine immediately 
set to work at his dissertations for the doctor’s degree ; on the 
8th June (1852) they were finished, and 150 pages of French 
prose on the Sensations and a Latin essay were sent to J^aris. 

I On the 15th July he was informed that the tendency of his Essay 
[ on the Sensations made it impcjssiblc for the Sorbonne to accept 
it, so for the moment he laid this work aside, and on ist August 
he began an es.say on I.a Fontaine. He then started for Paris, 
where an appointment which was equivalent tej a suspension 
awaited him. His university career was over, and he was 
obliged to devote himself to letters as a profession. In a few 
months his two dissertations, De personis Platofiicis and the 
e.s.^ay on La Fontaine’s fal^lc^s were finished, and on 30th May 
1^53 doc: tor’s degree. This was the last act of his 
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university career ; his life as a man of letters was now to 
be^in. 

No sooner had he deposited his dissertations at the Sorbonne 
tlian he l)egan to write an essay on Livy for one of the com- 
petitions s(‘t hy th(^ Academy. Here again the moral tendency 
of his work excited lively opposition, and after much discussion 
the competition was postponed till 1855 ; 'I'aine toned down 
sume of the censured passages, and the w’ork was crowned by 
th(i Academy in 1855. 'I'he essay on Livy was published in 
1850 with tlic addition of a preface selling forth determinist 
doctrines, miu li to the disgust of the Academy. In the beginning 
of 1854 d'ainc, after six years of uninlerriipted efforts, broke 
down and was obliged to rest ; but he founrl a way of utilizing 
his enforced leisure ; he let himself be read to, and for the first 
time his attention was attracted to the hVench Revolution ; he 
acquired also a knowledge of physiology in following a course 
of medicine. Jn 1854 he was ordered for his health to the 
Pynaiees, and Hachette, the publisher, asked him to WTite a 
guide-l)0()k of the Pyrenees. 'I’ame’s boc^k was a c.ollection 
of vivid descriptions of nature, liistorical anecdotes, graphic 
sketches, satirical notes on the society which fre(|ucnts watering- 
places, and underlying the whole book was a vein of stern 
philosophy; it was published in 1855. 

'I'he year 1854 was an important one in the life of Taine. 
Ilis enforced leisure, the m^cessity of mixing with liis fellow- 
men, and of travelling, tore him from his cloistered existence and 
brought him into more direct contact with reality. TIis method 
of expounding f)hilosophy underwent a change. Instead of 
em|)loying the method of deduction, of starting with the most 
abstract idea and following it step hy step to its concrete realiza- 
tion, henceforward he starts from the concrete reality and pro- 
ceeds through a suc cession of farts until he arrives at the central 
idea. His style.* also became vivid and full of colour ; he shows 
that he is acutely sensible to the; outward manifestations of 
things and depicts them in all their relief. Simultaneously with 
this change in his works his life; became less s(‘lf-c:entrcd and 
solitary. He lived with liis mother in the Tsle Saint-Louis, and 
now he onc:e more associated with his old friends, Planat, Pre*- 
vosL-Paradol and About, lie made the ac'cjuaintanc’e of Rc*nan, 
and through Renan that of Saint c‘-Beuve, and he renewed 
friendh' relations with M. Havel, who for three montlis had 
been his teaehc?r at the Ivcole Normale. I'liesc* yc*ars (c855-56) 
were Maine’s p(*riods of greatest activilv and happiness in pro- 
duction. On ist February 1855 he* ])ul)lishecl an article on La 
Pruyere in the Revue de V I ustniction Publique. In the same 
ycxir he published seventc*en articles in this review and twenty 
in 1856 on the mc:)st diverse subjects, ranging from Menandc".r 
to Macaulay. On tsL August 1855 he published a short article 
in the Revue des Deux Mondes on Jean Reynaud. On 
July 1856 appeared his first article in the Pebats on Saint-Simon, 
and from 1857 onwards he was a constant contributor to that 
journal. Put he was seeking a larger field. On lylh January 
1856 liis history of English literature was announced, and from 
14th January 1855 to cgh October 1856 he published in the 
Revue, de V I nslnution Publique a series of article's on the French 
philosophers of the ic)th century, which appc'ared in a volume 
at the beginning of 1857. In this volume he energetically 
attacked the principle's which underlie tlie jihilosophy of Victor 
(xjusin anel his school with an irony whic h amounts at times to 
irr» vere*ne:e. 'I'he he^ok closes with the* sketch of a s)'ste*m in 
which the methods of the exact sciciux's are applie*d to psyc'ho- 
Icjgical and metaphysic'al research. 'I'he work itself me;t with 
instantaneous suex'eiss, and 'hainc hc'eaine famous. Up till that 
moment the only important artie'les on his work were an artie'le 
by About on the roytay aux Pyrenees} and two articles by 
Guizot on his Livyr After the publh'ation of Les Philosophes 
Francais, the artie'les of Sainte-Peuve in the Moniteur (e)th and 
i6th March 1856), of Shcrer in the Uihliotheque Universelle 
(1858), and of Plane he in the Revue des Peux Mondes (1st April 
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1857) show that from this moment he had taken a place in the 
front rank of the new generation of men of letters. Caro 
pulilished an attack on^ 'I'aine and Renan, called “ LHdee de 
Dieu dans unc Jeune Ivcolc,’' in the Revue Contemporaine of 
15th June 1857. I’aine answered all attacks by publishing new 
books. In 1858 ap[)eared a volume of Fssais de Critique et 
iVllistoire; in i860 La Fontaine et ses Fables, and a second 
edition of his Philosophes Fran^ais. During all this time he 
was persevering at his history of English literature up to the 
time of Pyron. It was from that moment that 'Caine’s influence 
be;gan to be felt ; he was in constant intercourse with Renan, 
Sainte-Peuve, Shere*r, Gautie;r, Flaiibe*rt, Saint-Victor and the 
Goncourts, and gave up a little of his time to his friends and to 
the calls of society. In 1862 Taine came forward as a candidate 
for the chair of literature at the Polytechnic Se:hool, but M. de 
Lome^nie was elected in his plae:e. 

'Che following year, however, in March, Marshal Randon, 
Minister of War, appointed him examiner in historv’ and German 
to the military acaelemy of Saint Cyr, and on 26th ( 3 ctober 1864 
he succe.'cded Viollct-le-Duc as professor of the histe:)ry of art 
and jcsthet ics at the Kc'ole des Peaux Arts. Renan’s appointment 
at tile College de Franco and 'Caine’s candidature for the Poly- 
technic Si'hool had alarmed Mgr. Dtipanloup, who in 1863 issued 
an Avert! ssenient a ta Jeunesse el aux Peres de Famille, which 
consisted of a violent attack upon 'Caine, Renan and Littre : 
Renan was suspended, and 'I'aine’s appointment to Saint ('yr 
would have been cancelled but for the intervention of the 
Princess Mathilde. In December 186.^ his Jlisioire de la LitterU' 
lure An^laise was published, prefaced by an introduction in 
which 'Caine’s determinist views were developed in the most 
uncompromising fashion. In 1864 'Caine sent this work to the 
Academy to compete for the Prix Bordin. M. de Fallonx and 
Mgr. Dupanloup attacked 'Caint; with violence ; he was warmly 
defended by Guizot : finally, after three days of discussion, it 
was decided that as the prize could not be awarded to 'Caine, it 
should not be awarded at all. 'I'his was the last lime 'Caine 
sought the suffrages of the Academy save as a candidate, in 
which quality he appeared once in 1874 and failed to be elected, 
i^Iczii' rcs, ('aro and Dumas lieing the rival candidates ; and 
twice in 1878, when, after having failed in May, H. Marlin being 
chosen, he was at last el(‘cte(l in November in place of M. 
Lomenie. In t866 he received the Legion of Honour, and on 
the conclusion of his lecture's in Oxford on Corneille and Racine, 
the University conferred upon him (1871) its degree of D.C.L. 

'Che period from 1864 to 1870 was perhaps the happiest of 
'Caine’s life. He derived pleasure from his employment at the 
Peaux Arts and Saint C'yr, which left ample leisure for travel 
and research. In 1864 he spent P'ebruary to May in Italy, which 
furnished him with several artk les for the Revue des Deux Mondes 
from December 1864 to May 1866. In 1865 appeared La 
Philosophie de I'Arl, in 1867 1} Ideal dans VArt, followed by 
essays on the philosophy of art in the Netherlands (1868), in 
Greece (r86o), all of which short wx)rks were republished later 
(in 1880) as a work on the philosophy of art. In 1865 he 
published his Nouveaux Essais de Critique ci d^IIistoire ; from 
1863 to 1865 appeared in l.a Vie Parisienne the notes he had 
taken for the past two years on Paris and on French society 
under the sub-title of “ Vie et Opinions dc 'Chomas Frederic 
Graindorge,” published in a volume in 1867, the most personal 
of his books, and an epitome of his ideas. In 1867 appeared a 
supplcm(*nlarv volume to his history of English literature, and 
in January 1870 his The'orie de V Intelligence. In 1868 he 
married Mademoiselle Denucllc, the daughter of a distinguished 
architect. 

He had made a long stay in England in 1858, and had brought 
back copious notes, which, after a second journey in 1871, he 
published in 1872 under the title of Sotes sur P Angleterre. On 
28th June 1870 he started to visit Germany, but his journey 
was abruptly interrupted lyv the outbreak of the war ; his 
project had to be abandoned, and Taine, deeply shaken hy the 
events of 1870, felt that it was the duly of every Frenchman to 
work solely in the interests of France. On 9th October 1870 he 
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pul)lishcd an article on ‘‘ L'Opinion on Allcniacine ct Ics Con- 
ditions de la Paix/' and in 1871 a pamphlet on Le Suffrage 
Univers'cl ; and it was about this time also thai the more or 
less vague ideas which he had entertained of writing on the 
French Revolution returned in a new and delinite shape. He 
determined to trace in the Revolution of lySc) the reason of the 
political instability from which modern France was sulfering. 
From the autumn of 1S71 to the end of his life his great work, 
I.es Origines de la France Contemporainc, occupied all his lime, 
anil in 1884 he gave up his professorship in order to devote 
himself wholly to his task ; but he succumbed before it was 
finished, dving in Paris on 5th March In the portion of 

the work which remained to be finished Paine had intended to 
draw a picture of French society and of the French family, 
and to trace the development of si ience in the i()th century. 
He had also planned a complementary volume to his Tfu'oric 
de r Intelligence, to be entitled I n Traite de la Vohmtc. 

Phe Origines de la France Conteniporaine, 'Paine’s monu- 
mental achievement, stands apart from the rest of his work. 
Ilis object was to explain the existing constitution of France 
by studying the more immediate causes of the present state of 
affairs the last years of what is calletl the Ancien Regime, the 
Re\olution and the beginning of the loth century, to each of 
wliieli seNcral volumes were assigned. He also had another 
object, although he was perhaps hardly conscious of it, which 
wai to study man in one of his pathological crises ; tor Paine 
makes an investigation into human nature, and the historian 
checks and endorses the pessimism and misanthropy of Grain- 
dorge. The problem which Taine set himself was to iiKpiirc 
why the centralization of modem P>an('(‘ is so great that all 
individual initiative is pradic'ally non-existent, and why the 
central power, whether it be in the hands of a man or ol an 
assembly, is the sole and only power ; also to expo.*>e the error 
underlying two prevalent ideas : (i) Phat the Revolution 

destroyed absolutism and set up lil.)erty ; the Revolution, he 
points out, merely caused absolutism to change hands. (2) 'Phat 
the Revolution destroyed liberty instead of establishing it ; 
that France was less centralized before 1789 than after 1800. 
This also he shows to be untrue. France was already a cen- 
tralized country before 1789, and grew* rapidly more and more 
so from the time of Louis XIV. onwards. The Revolution 
merely gave it a new form. 

'Phe Origines differ from the rest of 'faine’s work in that, 
although he applies to a period of liistory the method which he 
had already applied to literature and the arts, he is unable to 
approach his subject in the same spirit ; he loses his philosophic 
calm ; he cannot help writing as a man and a Frenchman, and 
he lets his feelings have play ; but what the: work loses thus 
in impartiality it gains in life. 

Taine was the philosopher of the epoch which succeeded the 
era of romanticism in France. 'Phe romantic era had lasted 
from 1820 to 1850. It had been the* result of a reactitm against 
the classical school, or rather against the ('onventionality and 
lifeless rules of this school in its flecadenc'e. 'Phe romantic 
school introduced the principle of individual liberty both as 
regards matter and style ; it w*as a brilliant epoch, rich in men 
of genius and fruitful of beautiful work, hut towards 1850 it 
had re.achcd its decline, and a young generation, tired in turn of 
its conventions, its hollow rhetoric, its pose of melancholy, arose, 
armed with new principles and fresh ideals. 'Pheir ideal was 
truth ; their watchword liberty ; to get as near as possil)le to 
scientific truth became their object. 'Paine was the mouthpiece 
of this period, or rather one of its most authoritative spok(!smen. 

Many attempts have been made to appl\' one of 'Paine^s 
favourite theories to himself, and to define his predominant 
and preponderant faculty. Some critics have held that it 
was the power of logic, a power which was at the same time the 
source of his weakne.ss and of his strength. He had a passion 
for abstraction. “ Every man and every book,” he said, “ can 
be summed up in three pages, and those three pages can be 
summed up in three lines.” He considers everything as a 
mathematical problem, whether it be the universe or a work 


of art : ” (”cst beau conunc im sxllogismc,” he said ol a sonata 
of Reethoven. Paine’s theory of tlu* universe, his doctrine, 
his method of writing criticism and history, his philosophical 
system, are all the result of this logical gift, this j)assion for 
reasoning, classification and abstraction. Rut 'Paine’s imagina- 
tive quality was as remarkable as his power of logic ; heme the 
most satisfactory definition of 'Paine’s predominating faculty 
would be one w hii h comprehended the two gifts. M. Lemaitre 
ga\'e us this definition when he called Paine a poete-logicien : 
M. Rourget likewise when he sjioke of 'Paine’s imagination 
pliilosophiqite. and M. Harres when he said that 'Paine had the 
power of dramatizing abstractions. P’or 'Paine was a poet as 
well as a logician ; and it is })ussible that the portion of his work 
w'hich is due to his poetic and imaginative gift may prove the 
most lasting. 

'Paine’s doctrine consisted in an inexorable determinism, a 
negation of metaphysics ; as a philosoplu'r lu* w^as a positivist. 
Plnamoured as he was of the precise and the detinhe, the 
spiritualist philosophy in vogue in 1845 positively maddened 
him. He returned to the philosophy of the iStb century, 
e.qH'cially to ( ondillac and to the theory of translorim d sensa- 
tion. 'Paine presented this philosophy in a vivid, vigorous 
and polem.iial form, and in concrete and coloured language 
which made his works more accessible, and consequently more 
influential, than those of Auguste C'omte. Hence to the men 
of i8()0 'Paine was the true representative of positivism. 

Paine’s critical work is considerable ; but all his w'orks of 
criticism are works of iiistory. Hitherto history had been to 
criticism a'< the frame is to the picture ; 'Paine n versed the 
process, and studied literary personages merely as specimens 
and productions of a certain epoch. He started w*ith the axiom 
that the complete expression of a society is to lx? found in its 
literature, and that the way to obtain an idea of a scx'iety is to 
study its literature. 'Phe great writer is not an isolated fieing ; 
he is the result of a thousand causes ; firstly, ol his race ; 
secondly, of his environment ; thirdly, of the circumstan(’(‘s in 
which he w'as placed w'hile hi> talents were developing. Hence 
Race, Environment, Pirne thesi* are the three things to be 
studied before the man is taken into consideration. 'Paine 
completed this theory by anotlu‘r, that of the predominating 
famlty, the facullc ma/tresse. Phis consists in believing that 
every man, and esjKH'ially everv great man, is dominated by 
one faculty so strong as to subordinate all othiTs to it, which 
is the centre of thi; man’s activity and leads him into one 
particular channel, it is this theory, obviously the result oi 
his love of alDst ruction, which is the secret of 'Paine’s power and 
of his deficiencies. He always looked lor this salient quality, 
this particular channel, and when he had once made up his 
mind what it was, he massed up all the evideni e w'hich went 
to corroborate? and to illustrate this one quality, and nec'essarily 
omitted all conflicting evidem es. 'Phi* result was an ini'lination 
to lay stress on oni* side of a character or a question to the 
exclusion ol all others. 

'Paine served science unfalteringly, without looking forward 
to any possible fruits or result. In his w'ork we find neither 
enthusiasm nor bitterness, neither hope nor yet despair ; merely 
a hopeless resignation. 'Phe stud\ of mankind was 'Paine’s 
incessant preoccujiation, and hi? followed the method already 
described. He made a searching investigation into humanity, 
and his verdict w*as one of unfjualified condemnation. In 
“'Ihomas Graindorge ” w'e see him aghast at the spectacle of 
man’s brutality and woman’s folly. In man he sees the primeval 
savage, the gorilla, thi? I'arnivorous and lascivious animal, or 
else the maniac with diseased body and disordered mind, to whom 
health, either of mind or body, is but an accident. 'Pain * is 
appalled by the bOe humaine ; and in all his works we are 
conscious, as in the case of Voltaire, of the terror with which 
the possibilities of human folly inspire him. It may be doubted 
whether 'I ainc’s system, to which he attached so much import- 
ance, is really the most lasting part of his work, just as it may 
be doubted whether a sonata of lleethoven bears any resem- 
blance to a syllogism. For 'Paine was an artist as well as a 
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loi^ician, an artist who saw and depicted what he saw in vital 
and glowing language. I^rom the artist we get his essay on 
La Fontaine, his articles on Balzac and Racine, and the passages 
on Voltaire and Rousseau in the Ancien Regime. Moreover, not 
only was laine an artist who had not escaped from the influence 
of the romantic tradition, but he was by his very method and 
style a romanticist. His emotions were deep if not violent, 
his vision at times almost lurid, lie sees everything in startling 
relief and sometimes in exaggerat(;d outline, as did Balzac and 
Victor Hugo. Hence his predilection for exuberanc e, strength 
and splendour ; his love of Shakespeare, 'I'itian and Rubens ; 
his delight in bold, highly-coloured themes. 

Tainc’s influence was great, and twofold. On his own genera- 
tion it was considerable ; during the epoc h in whic h he lived, 
while a wave of pessimism was sw'cc^ynng over French literature, 
he was the hiifli priest of the cult of misanthropy, in which even 
science was held to be l)ut an idol, worthy of respect and de- 
votional servi(‘e, but not of faith. In its turn came the reaction 
against positivism and pessimism, and an attcTiipt at spiritual 
renascenc'e. Around a man so remarkable as 'laine a school is 
cc-rtain to form itself ; 'I'ainc ’s school, which w^as one of positivist 
doctrines, rigid systems and resigned hopelessness, was equally 
c'crtain to produce at some lime or another a school of determined 
oj>ponents to its d(K:trines and system. If, therefore, the tone 
w'liich perv’ades the works cjf Zola, Bourget and Maupassant 
can be imnu'diately attributed to the* influence we call Taine’s, 
it is also the influenc e of 'I'ainc which is one of the ultimate 
causes of tlie protest embodied in the subsc.c[uent reaction. 

(M. Ba.) 

BiuLTociK MMiY. The c;)liicial life, JJ. 'Tainr, sn vie ef sa correspnn- 
dunce, wjis ])ul)lisl)C*(l in 3 vols. in (luig. tnins. by Mrs. K. L. 

Devonsl.ire, liis fritnd, I\l. K. licnitmy. piililislied an 

appreciative study of 'Kaiiie’s jihilosophy in his 'laine, Scherer, 
Liiboiilaye to(h). Sec also A. Sorel, Xoireeuux' essais d'hiatoire 

ef <ie critique (1.S9.S); Gabriel Monod.y.ci- Muitres dc I* histo ire {Paris, 
Emile Lagiiet, l*olitiques moralistes ait XIX' si, tie (Paris, 
iguu) ; P. l.acoiiibc, La psyrhdo^ie (7rs indie idus el des Siuietcs (her. 
Tuine (1900); 1 ’. N<-ve, l.a jdifb^^itphie de i nine (1908); and 

especiallv N’ic'tor Girand, Lssui sur Tome, son auvre et son influence, 
d'tipres des documents inedits (jtid ed.. 19(32) ; V. (iiraud, JJiblio- 
vruphie de Tuine (Paris, 1902). A coiiipichcnsivc list of books and 
articles on 'I'aine is /(iveii in H, P. Thienie’s Guide hiblKtf^raphique de 
la littcraturr fruneaisc de r8oo u lOoO (Paris, 1907). More recently, 
Taine’s historical work has been advc'rsely criticiz(-(l, cspc'cially by 
A. Alllard in lectiin-s delivered at the Sorboniie in 1905 C) and i(>)f>-7 
{Taine, hislorien de la revolution franraise, 19(37). devoted to destructive 
criticism of Tain('’s vork (3ii the hreiich l\cv(^luti(jn. 

TAIREN, or Dairkn (Russian Dalny), a Iree port created by 
the Russian gov(?rnmenL and opened to foreign trade in 1901, 
situated on the Central iManchurian railway, and thus one of 
the Pacific termini of the 'rrans-Siberiaii railway, it stands 
at the head of 'ralien-wan Ba\’, on the cast side of Liao-tung 
pi'iiinsula, in Manchuria, about 20 m. IS.K. of l^irl Arthur. The 
iiarbour is roomy, easy of entrance, and free from ice all the 
year round. 'Lhe town is situat(-*d along tlie front of the harbour 
and occupies the slojie leading up to the hills at the rear. Tt is 
designed to accommodate 30,000 inhabitants and is separated 
from the Chinese quarter b)' a large natural park. The climate 
is temperate and healthy. Taircn is provided with wharves 
to accommodate the largest ocean steamers, the wharves having 
a vertical face with 2S ft. depth at low water, 'i’he area of the 
].)ort is 132 acres, and the inner harbour is protected by a stone 
and concTete bn^akwater 5950 It. long. At an early period in 
the Russo Japanese war (28th of ^lay 1904), Dalny was occupied 
by the Japanese after slight resistance. 

TAIT, ARCHIBALD CAMPBELL (1811-1882), Anglican 
divine, archbishop ol Canterbur\', w^as born at Edinburgh on 
the 2ist of December 1811. His parents were ITesbyterians, 
but he early turned towards the Scottish Episcopal Church, and 
was confirmed in his first year at Oxford, having entered Balliol 
(.'ollegc in October 1830 as a Snell exhibitioner from the Uni- 
versity of Glasgow. He won an open scholarship, took his I 
degree with a first-class in Uteris humaniorihus (1833), and I 
became fellow and tutor of Balliol ; he was also ordained deacon ! 
(1836) and priest (1838), and served the curacy of Baldon. | 


Rapid changes among the fellows found him at the age of 
twenty-six '' the senior and most responsible of the four Balliol 
tutors.” I'hc exjierience gained during this period stood him 
in good stead afterwards as a member of the first Oxford 
University Commission (1850-52). He never sympathized with 
the principles of the 'J'ractarian movement, and on the appear- 
ance of 'IVact X(\ in 1841 he drafted the famous protest of the 
“ Four 'futors ” against it ; but this w’us his only important 
contribution to the controversy. On the other hand, although 
his sympathies wa?re on the whole with the liberal movement 
in the university, he never took a lead in the matter. In 1842 
he became an undistinguished but useful successor to Arnold 
as headmaster of Rugby ; and a serious illness in 1848, the first 
of many, led him to welcome the comparative leisure which 
followed upon his appointment to the deanery of Carlisle in 
1849. His life there, however, was one of no little activity; 
he served on the University Commission, he restored his 
cathedral, and did much exi ellenl pastoral work. 1’here too he 
suffered the great sorrow' of his life. H(j had married Catharine 
Spooner at Rugby in 1843 ; in the spring of 1856, within five 
wrecks, five of their children were carried off by virulent sairlet 
fever. Not long afterwards he was consecrated bishop of 
London on the 22nd of No\ ember 1856, as successor to C. J. 
Blomfield. His translation to Canterbury in 1868 (he had refused 
Ihc archbishopric of York in 1862) constituted a recognition of 
his work, but made no break in it. His last years were inter- 
rupted by illness and saddened by the death in 1878 of his only 
son (Vaufurd, and of his w'ife. 

If Blomfield had almost remodelled the idea of a bishop’s 
work, his successor surpassed liim. Tail had all Blomfield’s 
earnestness and his powers of work, with far wider interests. 
Blomfield had given himself zealously to the work of church- 
building ; Tail lollow'ed in his steps by inaugurating (1863) the 
Bishop of London\s Fund. 11 c devoted a very large part 
of his time at London in ac'tual evangelistic work ; and to the 
end his interest in the pastoral side of the work of the clergy 
was greater than anything else. With his wife, he was instru- 
mental in organizing women’s work upon a sound basis, and he 
did not a little for the healthful regulation of Anglican sister- 
hoods during the fornialix e period in which this was particularly 
necessary. Nor was lie less successful in the larger matters of 
administration and organization, which brought into play his 
sound practical judgment and strong common-sense. He was 
constant in his attendance in [larlianumt, and spared no pains 
in pressing on measures of practical utility. 'I’hc modification 
of the terms of clerical subscription (18(35), the new Icctionary 
(1871), the liurials Act (1880) were largely owing to him ; for 
all of them, and cspei ially tlie last, he incurred much obloquy 
at the time. The Royal Gommissions on Ritual (1867) and on 
the Ecclesiastical ('ourts (1881) were due to him, and he took a 
large part in the deliberations of both. ITobably his successor 
(see Benson, E. W.) was brought into clos(*r relations with the 
cohmial eliurches than 'fait was ; but the healthy development of 
the Liimh(?th Conferences on lh(' lines of mutual counsel rather 
than of a hasty (]uasi-synodic action was largely due to him. 

On the other hand, 'fait was not successful in dealing with 
matters which ('ailed for the higher gifts of a ruler, and especially 
in his relations with (a) the liberal trend in modern thought, 
and (b) the Catholic revival, (a) As regards the former, he was 
himself not a little in sympathy with it. But although well- 
read, he was no scholar in the true sense, and had neither the 
knowledge to fe(*l sure of his ground nor the theological insight 
to perceive the real point at issue. His object in dealing with 
questions of faith, as in dealing witli the ritual question, was 
primarily a practical (me : he wished to secure peace, and 
obedience to the law as he saw it. Consequently, after his 
symy)athies had led him to express himself favourably towards 
some movement, he frequently found himself compelled to draw 
back. He expressed a qualified sympathy with some of the 
writers of Essays and Revirtvs, and then joined in the censure of 
it by the bishops (1861). The same kind of apparent vacillation 
was found in his adion in other cases ; e.g.j in the Colenso case 
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(1863), and in the controversy as to the use or disuse of the 
Atluinasian symbol (1872). It was naturally and widely mis- 
understood. Some who did not know him thought, or pre- 
tended to think, that he was a Soeinian or a free-thinker. 'I'he 
world at large knew better ; but even 'Temple warned him, in 
the case of t'ssays and RerieicSf “ You will not keep friends if 
you compel them to feel that in every crisis of life they mu.st 
i>e on their guard against trusting you.” (/>) As regards the j 
second point, 'bait was concerned with it during the whole of j 
his episcopate, and above all on the side of ritual, on which it : 
naturally came into most direct <'onllict with the recognized ; 
ecclesiastical practi('e of the day. He had to deal with the 1 
St George’s-in-the-Kast riots in 1850, and the troubles at St i 
Alban’s, llolborn, in their earlier stages (iSf);) : he took part ; 
as assessor in the Privy Council judgment in the Kidsdale case 
(1877) ' closely concerned than any otlier bishop 

with the agitation against confession in 1858, and itgain in 1877. 
Uis methi^d througliout was the same : he endea\ oiired to obtain 
a compliance to the law as declared by the courts : failing this, 
he made the most earnest cTforts to secure obedience to tiie 
ruling of the Ordinary for the sake of the peace of tlie Church ; 
afte r this, he could do nothing. Tie did not pereei\e how much 
(d* reason tlie “ ritualists ” had on their side : that they were 
fighting for prai tices which, they contended, were covered by j 
the letter of the rubric ; and that, where rubrics were lujtoviously 
disregarded on all hands, it was not fair to proceed against one 
class of delinquent emly. In favd, if others were inelined to 
ignore it altogether, 'Tait could hardly realize anything but the 
connexion between the English Chun'h and the State. From 
such a position there seemed to be no escape l)ut in legislation 
for the depri\ali()n of the retaleitrant clergy; and t’ne Public 
Worship Regulation .Act (1874) was the result. For this 'Tait 
was by no means responsible a.s a whole : some of the provisions 
which proved most irksome were the result of amendments by 
Lord Shaftesbury whi('h the bishops were unaldc to resi.st ; 
and it mu.st be borne in mind that the most disastrous results 
of the measure were not contemplated by those who were instru- 
mental in pa.s^ing it. 'i'he results followed intwitably : clergy 
were cited before a now tribunal, and not only deprived but 
impris(jn(id. A widespread feeling of indignation spread not 
only among High Churchmen, but among many who eared little 
or nothing for the ritual practices involved ; and it seemed 
impossible to foretell what the outcome would lx\ Bui the 
aged archbishop was moved as much as anybody, and tried 
hard to mitigate such a .state of things. At length, when the 
Rev. A. II. Mackonoehie was on the point of being deprived of 
his benefice of St. Alban’s, llolborn, for contumacy, the arch- 
bishop, then on his deathbed at Addington, took steps which 
resulted in the carry ing out of an exchange of benefices (which 
had already been projeetedh which remoN'ed him from tlie juri.s- 
diction of the court. This proved to be the turning-point ; 
and although the ritual difficulty by no means ceased, it was 
afterwards dealt wdth from a ditlcrcnl point of view, and the 
Public Worship Regulation Act became practically obsolete. 
The archbishop died on the 3rd of December (Advent Sunday), 
1882, leaving a legacy of peace to the Church. 

. Tait was a Churcliman by convicti<in ; Init although the work 
of hi.s life W'as all done in England, he remained a .Scotsman to 
the end. It was the opinion of .some that he never really under- 
stood the hi.storical position of the? English ('hiirGi and took 
no [lains to learn. John Tillolson, one of his predecessors in 
the archbishopric, was a fav(jurit(! hero of his, and in some 
ways the two men resembled one another. But 'Tail had none 
of Tilloison’s gentleness, and he rode roughshod over the 
obstacle.^ in his way. lie cannot !)(* called a great ecclesiastical 
statesman, but he administered his (jltKe well and was un- 
doubtedly (me of the foremo.st public lueii (jf his day. 

See R. T. Davidson and \V. Denham, l.ifr of Ayrhf^islutff Tait, 
2 vols. (1801) ; A. C. Tait, Catharine and Cratiftird Tail (i.SSo). 

(W’. K. ( o.) 

TiiilT, ARTHUR FITZWILLIAM (1819-1905), American 
artist, was born near Liverpool, England, on the 5th of August 


1810. He emigrated to the United Stales in 1850, and was 
identified with the art life of New’ York until his (ieath. In 
185S he w'as elected to full membership in the National Academy 
of Design, New York. He died at Yonkers, New York, on 
the 28th of April i()05. He painl(‘<l barnyard lowls and wild 
birds as well as sheep and deer, with gn at dexterity, iiiitl repro- 
ductions of his minute panels of chickens hud an enormous 
vogue. 

TAIT, PETER GUTHRIE (1831-1901), Scottish physicist, 
was born at Dalkeith on the 28th of April 1831. Aftei attending 
the Aeademy at Edinburgh and spending a session at the 
Universitv. he went up to Cambridge as a member ol l\ t(‘rh()use, 
and graduateil as senior wrangler and first Smith’s prizeman 
in 1S52. As a fellow and lecturer of his college he n mained in 
Cambridge for two years longer, and then Udt to tai:e up the 
professorship of mathemalies at Queen’s Colic’ge, Ik'lfa' 1. 'There 
ho made the acquainlanee of Thomas Andrews, whom he joined 
in researches on the density of ozone and the action of the 
electric discharge on oxygen and other gases, and b\ whom he 
was introduced to Sir \V. R. Hamilton and quaternions. In 
iSOo he was chosen to succeed his old master, J. 1 ). Turbos, as 
professor of natural philosophy at Edinburgh, and thr- chair he 
occupied till within a few months of his death, which occurred 
on the 4th of July 1901, at Edinburgh. 'The first scientific 
paper that appears under Tait's name only was pu!)lished in 
i860. His earliest work dealt mainly with mathematical 
subjects, and especially with (luaternions (7.7’.), of which he 
may lx regarded as the leading expement alter their originator, 
Hamilton. Tie was the author of tw’o text-l>ooks on them one 
an Elementary Treatise on Quaternions (1867), wTitten with the 
advH'c of Hamilton, though not published till after his death, 
and the other an Introduction to Quaternions (1873), in which 
he was aided by Professor Philip Kelland (i8o8-tS 7(;), w'ho 
had l)(xm one of his tt*a('hers at Edinburgh. In addition, 
quaternifjns was one of the themes of his address as president 
of the mathenvatic'al section of the British Association in 1871. 
But he also produced original work in mathematical and ex- 
perimental phvsi(\s. In 1864 he published a short paper on 
thermodynamics, and from that time his contributions to that 
and kindred deparlmiMits of science became frequent and 
important. In 1871 he emphasized the significance and promise 
of the principle of the dissijxition of en(Tgy. In 1873 
thermoelectricity for the subject of his discourse as Rede 
IccturtT at Uainl)ri(lg(.'. and in the same year he presented the 
first sk(*trh of his wGl-knovvn thermoelectric diagram before the 
Royal Societ)’ of Edinburgh. I'wo years later researches on 
I “ ('harc(.)al Vacua” with j. Dewar led him to .sec the true 
dynamical exj)kination of the Crookes radiometer in the large- 
ness of the free path of the rnohK'ulc of the highly rarefied air. 
From iSyc) to 1888 he was engaged on difficult experimental 
investigations, wiiich Ix'gan with an inquiry into the corredions 
, required, (nving to the great pressun.\s to which the instruments 
had been sul^jeded, in the readings (.)f the thermometers em- 
ployed by the “ Chalh'nger ” expedition for observing deep-sea 
temperatures, and which were extendc'd to include the ctun- 
pn^ssibility of water, glass and mercury. Betwee'n 1886 and 
i 8<>2 he published a series of papers ejn the foundations of the 
I kinetic theory of gases, the fourth of which contained what was, 
1 aceejrcling to Lord Kelvin, the first prex)f enTr given of the 
. Watcr.ston-Maxwell theorem of the average eejual partition of 
energy in a mixture* of two elifft rent gases ; and abexit the same 
time; he carri(*d fail investigations into impae t and its duration. 
Many other inejuirics conducted l)y him might be mentioned, 
I and some idea may be gained of his scientific activity from the 
, fact that a selection only from his papers, published by the 
I Cambridge University Press, fills three large volumes. 'This 
mass of work was done in the time he could spare from his 
professorial teaching in tlie university. In addition, lie ivas the; 
author of a number of books and articles. Of the former, 
the first, published in 1896, was on the dynamics of a particle ; 
and afterwards there followed a number of cejnci.se treatises on 
thermodynamics, heat, light, properties of matter and dynamics, 
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together with an admirably lucid volume of popular lectures on 
Recent Advances in Physical Science. With Lord Kelvin he 
collaborated in writing the well-known Treatise on Natural 
Philo.so[)hy- “ "rhornson and 'lYiit/’ as it is familiarly called 
(“ 'V and r' ” was the authors^ own formula), was planned soon 
after Lord Kelvin became ae(juainted with dait, on the latter’s 
appointment to his professorship in Edinburgh, and it was 
intended to be an all-comprehensive treatise on physical scien('e, 
the foundations being laid in kinematics and dynamics, and the 
strudure coniplcted witi\ the properties of matter, heat, light, ! 
electricity and magnetism. But the literary partnership ceased i 
in about eighteen years, when only th(i first portion of the plan | 
had been completef], because each of the members felt he could I 
work to better advantage separately than jointly. The friend- 
ship, however, endured for the twenty-three years which yet 
remained of fait’s life. 

'riiit collab'iratcd with Balfour Stewart in the Unseen TUiiversc, 
which was followocl by Paradnxirnl Philosophy. Among his articles 
mav be mentionc'd those wliich he wTotc^ for the ninth edition of 
iiiis luicycdopaeflia on Light. INIechanics, Quaternions, Radiation 
and riKTinodynainics, besides the biographical notices of Hamilton 
and C'lerk Maswcdl. 

TAJIK, or Paksiwan, a subject race of Afghanistan. 
Underlying the predominant Pathan elements in the country, 
the 'Tajik (I’ajak, or 'fausik) represents the original Persian 
possessor ol the soil, wiio still speaks his mother tongue and 
therefore calls himself Parsiwan. 'There are pure Persians in 
Afghanistan, suclt as the Kizilbashes of Kabul and the Naoshir- 
warns of Kharan ; but the name 'Tajik stranger”) appears 
to bci applied only to an admixture of original Arab and Persian 
stock, who are the slaves of the community — liewcrs of \v()od 
and drawers of water. EvxTywhero th(‘ 'Tajiks are the culti- 
vators in rural districts, and the shopkeepers and clerks in the 
towns. 'They are a fine, athletic pcoph', generally fair in 
complexion, and assimilate in aspect, in dress, and much in 
manners to the Afghans, but they arc never nomiidic. The 
'lajik is as much the slave of the Pathan in Afghanistan as is 
the TTindki (whose origin is similar) in the plains of the Indus. 
Y('t the 'Tajik population of the ric'hly-cultivated districts north 
of Kal^ul proved th(Mnselvcs to b(i of good fighting material in 
the Afghan war of 1879-.S0, and the few Kizilbashes that are 
to he found in the Indian army are brave soldiers. The 
number of the Tajiks in Afghanistan is estimated at ()oo,ooo. 

Tli(' name itself originally occurs in the I’aldavi writings, and is 
explaiiK'd I0 mean, lirst, the Arabs in general, tlien tlicir dc'scenrlants 
born in Persia a'nd els('wherc out of Arabia, and. lastly, the Persians 
in general and tlieir (.lescendarils born in Turkestan and elsewhere 
out of Persia. Tajik thus came to b(? the collective name of all j 
comnninilies of Iranian stock and Persian speech wherever found in | 
Central .Asi.i. These are co-extensive witli the former eastward an«l : 


Kathiawar, was born on the 6th of January 1858, and succeeded 
to the throne of Bhaunagar on the death of his father, Jaswant- 
singji, in 1870. Uuring his minority, which ended in 1878, he 
was educated at the Rajkot college and afterwards under an 
English officer, vhile the administration of the state was con- 
ducted jointly by Mr. E. H. Percival, a member of the Indian 
(!ivil Service, and Azam Gowrishankar Yodeyshankar. C.S.I., 
one of the foremost native statesmen of India, who had served 
the state in various capacities since 1822. At the age of twenty 
'Takhtsingji found himself the ruler of a territory nearly 3000 
sf|uare miles in extent. His first public act was to sanction a 
railway connecting his territory with one of the main trunk lines, 
which was the first enterprise of its kind on the part of a raja 
in western, if not in all, India. The commerce and trade, and 
the economic and even social development of the state, which 
came in the wake of this railway, confirmed Takhtsingji in a 
policy of progressive administration, under which educational 
establishments, hospitals and di.spensaries, trunk roads, bridges, 
handsome edifices and other public works grew apace. In 18S6 
he inaugurated a system of constitutional rule, by plai'ing 
several departm('nts in the hands of four members of a councnl 
of state under his own presidency. 'This innovation, which 
had the warm support of the governor of Bombay, Lord Rcay, 
provoked a virulent attack upon the chief, who brought his 
defamers to trial in the High Court of llombay. The punish- 
ment of the ringleaders broke up a system of blackmailing to 
which rajas used to be regularly exposed, and the public spirit 
of 'takhtsingji in freeing his brotlier chiefs from this evil was 
widely acknowledged throughout India, as w'ell as by the British 
authorities. Jri i(S86 he w'as created G.(‘.S.L ; and five years 
later his hereditary title of thakore was raised to that of 
maharaja. In i8()3 he took the occasion of the opening of the 
Imperial Institute by Queen Victoria to visit England in order 
to pay personal homage to the sovereign of the British Empire, 
on which occasion the University of Cambridge conferred on 
him the degree of LL.D. He died in t8()6. (M. M. Bu.) 

TAKIN, the Mishmi name of a remarkable hollow-horned 
ruminant (Pudorcas taxicofor), the typical representative of 
which inhabits the Mishrni Hills, in the south-east corner of 
'rihet, immediately north of the Assam Valley, while a sec-ond 
form is found further cast, in the Moupin district. 'The takin, 
which may be compared in size to a Kerry cow', is a clumsily 
built brute with yellowish-brown hair and curiously curved 
horns, which recall thos(‘ of the South African white-tailed gnu. 
Its nearest relatives apj)ear to be the scrows of the outer 
Himalaya and tlie Malay countries, which are in many respects 
intermediate l)etween goats and antelopes, but it is not imi)rol> 
ably also related to the musk-ox ((/.v.). As it lacks the ihic'k 


nortliwiirfl limits of Bk* I’tTsian onipirf ; l)ul, afttT tlie ascenriancy 
of the 'Tiirki rate's, tlicy bocarno the subjeet clement in Turkestan, 
Afghanistan, Bokhara, Khiva, Kashgaria, while still ]H)lilically 
dominant in Badakshan, W'akli.in, Darwaz, Kost and Karateghin. 
In most of thesi' jilaees the Tajiks, with Iht; kindred Galehas, seem 
to form the bulk of the population, the distinction being that 
" Tajik ” is a])]>lied rather to the settled and more civilized low- 
landers of modcTii Persian s])eech, “ (hilcha " to llie highlanders 
ol Perghana, Koiiistan, Wakhaii, tS:c., who speak lither archaic 
forms ot PiTsiaii (.)r dialects intermediate hetwet'ii tlu* Iranian and 
S.inskritic branches of the Indo-Enroj)ean linguistic family. 

But, although mainly of Iranian stock, with lijdit complexion and 
regular features, the 'Tajiks claim Arab tlcsccnt. regarding the 
district about Bagdad as their primeval lioiiie, and considering 
themselves tlu.* descendants of the Arabs who (werran Central Asia 
in the lirst century of the Hejira. At the sair.e time, “ it is evident 
that the inhabitants of the greater part of this region (('cntral Asia) 
must trom an early period have come in contact with the successive 
wav(*s of Turkish ( Tiirki) and even Mongol po])ulation which liroke 
over them ; accordingly we lind that, altliough the ty]>e is esseiitiallv 
Iranian, it has undergone a certain mollification " (('apt. J. M. 
Trotter. Bokhara, p. 169). 'The term Tajik must be distinguished 
from Senie, the latter simply meaning “ trader ” or “ shopkeeper,” and 
being a])]>lied indiscriminately to the settlesl as opposed to the 
nomad element, and especially to the urban ])opulations, of what- 
ever race, in ('entral Asia. The 'Tajiks are knowm as 'Tats on the 
west sule of the Caspian (Baku, Lenkoran, 

TAKHTSINGJI (1858-1896), Maharaja of Bhaunagar, a 
Rajput chief of the Gohel clan, and the ruler of a state in 


w'oolly ('oat of t.ho two 'ribetan antclope.s know'ii as the rhiru 
and the goa, thiTe can be little doubt that it inhabits a country 
with a less severe ('liinate than that of the (’entral 'Tibetan 
]dateau, and it is probably a native of the more or less w^ooded 
distriets of comparatively low' elevation forming the outskirts 
of 'ribet. It is remarkable for the shortni'ss of the cannon- 
bones of the legs, in whii'h it re.sembles tlie Rocky Mountain goat. 

TAKLA MAKAN, the (amtral Asian desert which lies betwTcn 
the N. foot of the Kuen-lun ranges and the wide (urve of the 
'Tarim river on the W., N., and E. It appears to be naturally 
divisible into two parts by the river Khotan-darya, and the 
name applied to the western part between that river and the 
Yarkand-darya ('Tarim) is the desert of lakla Makan proper, 
while the part between the Khotan-darya and the line of the 
lower 'Tarim and tlie (dierchcn-darya is known as the desert of 
Cherchen. 'I'hc former is occupied almost entirely by sand- 
dunes. Sand mountains range in altitude from 60 ft. up to as 
miK'h as 300 ft. 'I'he only breaks in this “ sea of .sand- waves ” 
are a few' small patches of a)lu^'ii^l c lay. Often two distinct 
systems of dunes can be distingui.shed ; one system, consisting 
of the larger concatenations, stretches from E. to W., while 
the secondary or transverse dunes run from N. to S. or from 
I X.E. to S.W. The steeper faces of the dunes and of the dune- 
! accumulations are for the most part turned towards the S., 
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the S.W. and the W*., that is, invariably away from the direction 
of the prevailing winds ; but in sc^no parts the steep faces are 
those fronting the K. and the S. In the desert of ('herchen, 
however, where the general height of the dunes in the N.E. is 
uniformly greater than in the desert of I’akla Makan proper, 
reaching up to 350 ft., tlie configuration is complicated by the 
appearance of elongated expanses of level cla\- called bayirs\ 
\arying in size from half a mile to a dozen miles in length, 
barren and tinged with saline deposits in the middle, with scanty 
vegetation around, and lofty sand-dunes overhanging them on 
both sides. 'I'hese elliptical, cauldron-shaped basins all stretch 
from N.E. or E.N.E. to S.W. or W.S.W., and are arranged in 
long curving chains, the successive depressions being parted 
by transverse ridges of sand, d'hey owe their eontiguration in 
great part, perhaps entirely, to the prevailing wind. 

On norfectlv level ijroniid the dunes are crescentic in shape, have 
a steep face towards the W.. are highest in the centre, and slope 
awav in each direction towards the two liorns or cusps of tlie crescent. 
On the windward side ihev have a convex, spoon-shaptnl sIojh*. 
regularly formed, but crumpled by tiny ^land-waves or rij^ple-marks. 
“ With regard to the large accumulations of sand (in tlie desert 
of Cherchen) we leave ascertained the following laws — (i) In the* 
N. of the desert tht‘y turn their steep faces towards the X.W.. in 
the middle towards the W.X.W,, and in the S. tow.irds the W. and 
W.S.W. : (j) tht'ir eastern dopes ascend rather slovUy towards 

their crests ; ( d on tlie other side their steep leeward faces go down 
sheer at an angle of 33 . or else in two or three ; {4.) their mass 

diminishes towards the S. ; (5) thov are each Imdt up of an innu- 
merable number of imlividn.d diint'S ; (<>) although their relief is 
influenceil by winds from other quarters than the predominant, 
their mass is unaffected by them ; (7) it is their varying breadths 
which give rise originally to the thresholds, and consequently to the 
formation of the ba\irs'’ (Sven Hedin, <>/). cit. i. 3fi2). 

The bayirs b(‘Comc progressively rarer, less distinct, and 
smaller in size as one advances from E. to W. At the same 
time the arrangement of the sand-dunes grows more and more 
irregular, and the dunes tliernselves plunge stecjily down 
towards the W., the S., and the S.W., and are drawn out towards 
the N.X.E. and S.S.W,, the .N. and S. and the X.W. and S.E. 
In that part of the desert two systems of dunes are di.stingiii.s li- 
able, intersecting or rather crossing o\'er one another diagonally 
or at right angU?s. In the extreme west, at Ordan- Padshah, 
between Kashgar and Yarkand, the dunes travel annually some 
13 ft. towards the S.E., not towards the S.W. khe principal 
cause of tlie dilYerence between the arrangement of the .sand- 
dunes in the desert of (dierchen and the arrangement of the 
sand-dunes in the desert of Takla .Makan proper in the 
is the wind. In the latter, winds fr(jiii .several quarters co- 
operate to mould the relief of the desert into capricious and 
changing outlines ; but in the E. the wind blows not only with 
greater regularity from one settled din'ction, the N.E. or 
E.N.E. , but also with much greater \'iolenre. Indeed, it i.s in 
the open Lop country, where the mountains, the Kumk-tagh 
on the N., and the A.stin-tagh on the S., are the n(*arest to each 
other, that the wind develops its greatest and most concentrated 
energy.^ In the E., where the sand wa\es are most exposed to 
the fiercest w’ind, they form elongated waves, distinctly out- 
lined, corresponding to the breakers of the ocean. They dis- 
seminate themselves westw'ards over the flesert in ever-widening 
concentric circles. The curving courses of the 'Farim and the 
Koncheh-dar}"a are the only check upon the invasion of the 
Takla Makan by the sand which i.s generated in the desert of 
Lo{i>or further E. and N. in the mountains which girdle the 
deseit of Gobi. But the former river is itself encroaching upon 
the K.E. margin of the desert, and pre.ssing more and more 
towards the S.W. 


With regard to the origin of the stupendous masses of sand 
that fill the basin of the Tarim, K. Bogdanovich considers them to 
consist for the most part of the disintegrated jiroducts of the fine- 
gained alluvial clays of the desert itself. On the other hami, 
G. N. Potanin and \\ \. Obruchev both seek for its origin in the 
bard rocks of the mountains which encircle the deserts ; and in this 
view, subject to certain motlifications, Sv'en Hedin is disposed to 
agrees But he adds “ that the masses of sanfl themselves '* are 

* Sven Hedin, 0/). cit. i. 3^4, 

^ 2 Op. cit. ii. 44«. 


derived from three separate sources, in part directly, in part in- 
directly — (I) the direct transportation by the wind of the products 
ot disintegration Irom the adjacent mountains, ^vhetller s.ntulstoiu's 
or crvstallint' rocks ; (_*) through the activity of the wind operative 
amongst the arenaceous alluvia of the rivtus and temporary lakes ; 
(3) through the saiul that was already present in the soil, and whit h 
became expo.setl in rings more or less concentric in proportion as 
the former ((‘entral .\sian Mediterranean) stvi dried up.” (d thes(‘ 
agencies the river 'rarim makes hy conqiarison much the smallest 
contrihiition of disiiitegratcil material to llii‘ volume of sand. The 
area coveretl hy sands in the ilcsert ol Takla IMakaii projuT is t*sti- 
matetl at nearly iio.chxj si]. m., and the area covered by them in 
the desort of C herchen at nearly 143.0(10 st]. m. 

X'egetation and animal life are extn'inely .scarce. 'I'lio former 
is practically confined to various steppe plants, kannsh (reeds), 
tamarisks (almost invariably growing on root-mounds), and po]ilars. 
The animals are hares, rats and one or two other rodents, foxes, and 
in a lew places the wild camel. 

The climate is one of extremes. At ^lerket on the W'. verge of 
the <lesert of TaUl.i Makan proper the winters are told, though tie- 
snowfall is small, while the siimniers are hot. In tlu desert of 
( herchen a tenqxTature ot 22"' !•'. has been observed in tlie de])th of 
winter, and there snow sometimes falls heavily. During the sand- 
storms which swt-ep over the region in s]iring, tlu‘ tIi<rmoiiu‘t(‘r 
drops as much as i(d or i 2 ’ below /(to. On the othiT hand, a 
temperaturt' as liigh :is Sb-’ has l)eeii recorded in the eii<l of .April 
(ct, (doni). It is only in winter that this appalling des< rt can bo 
crosseil with any degree of safety. It is destitute of water, hut in 
winter it is jiossible to transport ice on the backs of camt Is, Some- 
times for (lays together the destTl is enveloped in an ini penetralilt* 
dust-haze, which chokes and smothers every living cre.iture. In 
the second hall ol the 1 tth century Marco Polo lelt a vivid descri])- 
tion of this des(Tt and related li'gends assoeiated with it (.see the 
edition ol his travels in English by Sir H. Yule. ed. 1003). Tlie 
fullest account by a modern writi r Is that given by Sven Hedin in 
his JSV/V/////a’ liisulla of a Jouyih v in Central Asia, 1 1002 (Stock- 

holm. vols. i. and ii, 1(^05 f>) ; see also Ids Throucji Asia (London. 
iSqS). v'ol. i. For archaeology, see Turkhst.vn. (J.T. Bk.) 

TALAING, more acciirat(‘ly cnlled Mbn, the name given to 
the remnant of the Ptguan nice, which for long strove with 
the Burmams for the aseendaney in what i.s now Burma. In 
the middle of the i8th century the Peguans were masters of the 
country from the Gulf of ^lartaban to far to the north of 
.Mandalay. Now, however, the 'Falaing population is practically 
confined to the Tenasserim and Pegu divisions of Lower Burma, 
and even there it scorns to be dying out. According to the 
census of rgoi they numbered only 321,898 persons, of whom 
154,480 sjioktr the talaing language. 1 'hc Talaings are. histori- 
cally, the most important representatives in Burma of the Mfin- 
.\nnam linguistic family, who have left tokens of their presence 
from the Khasia Hills in Assam to the Gulf of Siam. 'Fhe origin 
of the name 'Falaing is disputed, but it is most commonly lielieved 
to be a term of reproach, meaning “ downtrodden,” given liy 
the conquering Burrnans. 'Fhe people call thtanselves Mons. 
'Fhcy are lighter in complexion and more sturdily built than 
the Burrnans and the face is rounder. 

TALAR, the architectural ttrrm given to the throne of the 
Persian monart'hs which is carved on the roek-mt tomb of 
Darius at N^akst in Ru.stan, near JYrsepolis, and above the portico 
which was copied from his palace. 

TALAVERA DE LA REINA, a town of central Spain, in the 
province of Foledo ; on the right bank of the river 'fagus, and 
on the Mad rid-C'.'i ceres railway. Pop. (rgoo) 10,580. 'J'alavera 
is of great antiquity, the ( aesobriga of the F<omans. Portions 
of the triple wall which surrounded it remain standing, and the 
Arco de San Pedro is one of its Roman gates restored. Among 
the ancient buildings are the 'Forres Albarranas, built by the 
Moors in the loth century, tlie Gothic collegiate church, and 
three scculariz(‘d convents, one of which dates from the 14th 
century, but has twice been partially restored, and is now a 
factory. 'Fhe bridge of thirty-five arches across the Tagus 
dates from the 15th century. 'Falavera “ of the (jiieen was so 
named because, from the reign of Alphonso XT. (1312-50), it 
was the property of the queens of Castile. 

For the operntions which culniinatctl in the fninons battle of 
Talavera, between the Jvnglish anti tlie French, aiul those which 
followed that engagement, see Feni.nsucar War. Sir Arthur 
Wellesley (rdterwanls Duke of Wellington), the British command.i-r. 
acting in co-operation wath T.ieiitcnant-Gencral Fuesta’s Spanish 
army, took position on the 27th of July i.Stx^ on the Upper Tagus, 
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pioleTcd by liis advanced ftuard. His line, facing due east, ran 
north from the right bank of the river to a ridge running parallel 
to the Tagus, beyond which ridge, also parallel to the river, lay the 
Sierra de JMontalban. ( iieda’s men with their right flank resting 
on the river held J'alavera itsel#aiul the close country to the north- 
ward of it ; \\ ellesl<‘y’s right connected with C.'uesta’s left, and his 
line stretched away northwards to the ridge mentioned above. 
T!u* Sierra was not, on tlie first <lay, occupied, and even on the inner 
ridge itself tie* division of (General (aft(*rwards Lord) Hill was from 
some misiindt'fstanding very late in taking up its position. The 
\vlio](' front was (overed by a rivulet running from the ridge to the 
Tagus. J’he battle was begun by the attack of two French divisions 
on tht' Hritisli advanced guard, which retired into the main position j 
with sevtae loss and in some disorder. Marshal Xiclor’s forces 
followed them up sluirply, and soon came upon Wellesley’s line of 
battle. For some time the possession of the riilge (owing to the 
delav of Hill’s Division) was doulitful, and Rufane Ifonkin’s brigade 
liad a severe struggle, Imt in the end the arrival of Hill’s troops 
secured tliis .dl-important point fc»r the Allied left. Meanwhile 
the Spaniards (though there was at first a tenpiorary panic amongst 
them) and the rigid divisions of the British re])ulsed an attack in 
the aii<l the day closed with the armies facing each other 

along the rivulet and on tin* ridge. Tlu* losses had been heavy on 
lM)th sides, hkirly on the 2.Sth the battle was renewetl by a furious 
attack oil Hill’s troops, whose left was now ])rolonged to the Sierra 
by the Allied cavalry and a division borrowed from (.'iiesta. King 
Josepli J3onaparte anil Jourd.in his chief of staff, who were jiresent, 
weie aversi' Irom lighting on this present ground, wishing to wait 
f(U' Soult, whom they expected to come in on Wellesley’s nsir. and 
it was only after long discussion that the king gave a reluctant assent 
to Xictor’s plan of attack. That Marshal’s divisions once more 
trii'd to oust Hill from the ridge, and once more failed lu-fore the 
sti'.'uly volleys of tin? British line and tlie chargi; of the cavalry 
]>osted in this quarter (though, owing perhaps to deh'ctive ground- 
scouting. this nearly emh'd in disaster). \t the same time Cieneral 
Sehastiani’s 4th corps, after a lieavy bombardment, assaulted the 
Allietl centre in the plain. Here the British and Spanish battalions 
held their own Hrnily, and a counter attack by Goneral Alackenzie’s 
division liurled fiack the French in ilisonler. A’'et another attack 
followed tlu'se failures, and came very near to achieving a great 
success, riiis time La]usse’s division of X'ictor's corps attacked 
the Allies' left centre, composed of the British Ouards. 'Hie French 
cohiiims wiTc again checked by the Britisli line, but here the counter- 
stroki'. unlike Mackenzie’s, was carried too far. and the troops in 
till' nnlour of incautious ]mrsuit were very severely handled and 
pushed hack to the position liy the Frencli resiTves ; wdien Wei- 
lesk'y decided tlie day liy a counter attack with Die 4,Sth legimcnt, 
inadt' with great intrepidity and steadim’ss. The Guards. Avith 
sjdeiidid disci]>line. n'snmed their positions, and eventually the 
Fnmcli. with Ihcir leader Lapissc mortally wounded, fell back. 
Failure all along Dk* line and heavy losses left King Joseph no 
alternative but toretiie tow.irds Madrid. I'lie French lost 7268 men 
out of .iO,i 7,S present, the British ; ^>3 out of 20,041 ; the Spanish 
losses were ollicially returnt'd at laoi out of some 36,000 present. 

TALBOT (Family). Apart from its luhicvements, this is 
one of the few lamilies in the English aristoenu'y which traces 
alike its descent and its surname from the Norman conquerors 
of England ; and it may be said that there hits hardly been a 
time during more than seven centuries in which the 'Jalbots 
have not been of (’oiisidcrai)le account in pulilic life. Yet in 
some periods they appear rather as a potential influence, while 
at certain marked epochs they stand out among the most pro- 
minent actors in English history. J’hc name of Richard Talbot 
occ urs in Domesday Book as the holder of nine hides of land in 
Bi?dlordshire under Walter (/iffard. There is no e\idence that 
he came over to England with the Conqueror himself ; and, 
as he did not hold of the king in capite. it is (Jear that he was 
not a leader, dalbot being a personal nickname and not derived 
from a place, tliosc who bore it were not of necessity connected, 
and the early pedigree is obscure. But a Geoffrey 'I'albot took 
part with the empre s Maud against King Stephen ; and a 
Hugh Tallxit held the castle of Plcssis against Henry 1 . for 
Hugh de Gournay, and afterwards became a monk at Bcaubec 
in Normandy. Richard Talbot, with whom the proved pedigree 
begins, obtained from Henry IT on his accession the lordship 
of Linton in Herefordshire, and from Richard J. the custody of 
Ludlow Castle ; and his descendants lor some generations 
appear to have been wardens of various castles on the borders 
of Wales, and intermarried with the great families of this region. 
Under Edward IT. a Gilbert Talbot was head of the house, and 
invaded Scotland in the king’s company, hut afterwards took 
part with Thomas of Lancaster against the king. He, however. 
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was pardoned, and obtained from Edward III. a confirmation 
of the grant of the manor of Linton and other lands, being also 
summoned to parliament as a baron (1331). 

Ilis son Richard, who had married a daughter and co-heircss 
of John Comyn of Badenoch, laid claim to certain lands in 
Scotland in her right, and, when restrained from entering that 
country by land (Edward 111 . having then made an alliance 
with King David), he joined in a successful expedition which 
invaded it by sea in tlic interests of Edward Baliol. 'I'hrcc years 
later he was taken prisoner in Scotland, and redeemed for 
: 2000 marks, after which the king made him governor of Berw ick. 
He took part also in Edward’s wars against France, as did like- 
wise his son Gilbert, who succeeded him. His wdfe had brought 
him the noble seat of (ioodrich ( astle on the Wye, and at this 
time the family possessed lands in the counties of Oxford, 
Gloucester, Hereford and Kent. Gilbert’s son Richard added 
to this inheritance by rnarr)'ing the heiress of Lord Strange of 
Blackmere, and himself l)ecamc under Ricliard IT one of the 
heirs of the earl of l^ernbroke, thus adding to his estates, lands 
in J>(*rkshirc, Wilts, Salop and Essex. Another Gilbert Talbot, 
grandson of the last, claimed to carry the great spurs at the 
coronation of Henry V., and had a commission to receive the 
submission of Owen Glcndower and his adherents. He also 
distinguished himself in the invasion of Normandy. He was 
twice married, his second wife being a Portuguese lady, but he 
left no male issue, and was succeeded by his brother John. 

Hitherto the head of the house had borne the name of Lord 
Talbot ; but this John, after obtaining by marriage the title of 
i.or(l P'urnival, was for his distinguished actions created earl 
of Shrewsbury (.see Shkkavsbury, John 'I’albot, jst carl of). 

Besides his martial exploits, this John claims some attention 
for his family alliances. His first wife Maud, a granddaughter 
of 'riiomas, Lord Furnival, brought him the castle of Sheffield 
as part of her inheritani'c, and he was accordingly .summoned 
to parliament in the days of Henry TV. as John 'J'aibot of 
llallamshire, otherwise Furnival, more than thirty years 

before he was made earl ol Shrewsbury. 'The proper! )• became a 
favourite residence of the family during the Tudor era ; and, but 
for the death in i()i6 of Gilbert, 7tli earl of Shrewsbury, without 
male issue, Sheffield might have remained much longer a centre 
of feudal magnificence rather than of commerce and manu- 
factures. The second wife of John, earl of Shrewshiir\', was 
Margaret, the eldcsl of three; daughters of Ridiard Beauchamp, 
earl of Warwick, by that carl's second wife, a daughter of 
Thomas, Lord Berkeley. By her he obtained a third part of 
the Berkeley j)roperty ; and, though she did not I-Accoine the 
mother of a line of earls, her eldest son, John 'I'albot, was created 
Viscount Lisle, and it was hi; who fell along with his father at 
the disastrous battle of Chatillon in Gascony. His son I'liomas, 
who inherited the title of Viscount l.islc, was slain at the early 
age of twenty-two in a feudal contest with Lord Berkeley, arising 
out of a dispute as to the po.ssession of Berkeley castle, on the 
20th of IMarch 1470 ; and the title was afterwards conferred on 
Edward Grey, the husband of one of his two sisters. 

John, the second earl of Shrewsbury, was the ist darl’s son 
l)y his first wife. He had been knighted at Leicester in 1426 
along with the infant king Henry VI., had served in the wars 
of France, and been made ihancellor of Ireland during his 
father’s lifetime, when he was only Lord Talbot. Afterwards 
he was made lord high treasurer of England, and in 1459 was 
rewarded for his services to the house of Lancaster with a grant 
of TOO marks a year out of the lordship of Wakefield, forfeited 
by Richard, duke of York. But next year he and his brother 
Christopher were slain at the battle of Northampton, fighting 
in the cause of Henry VI. His son John succeeded him, and 
then his grandson George, who fought for Henry VII. at Stoke, 
and whom King Henry VIII. .sent as his lieutenant against the 
rebels in the Pilgrimage of Ciracc. But perhaps the thing which 
most redounds to his credit is the humanity with which he 
received the fallen Cardinal Wolsey into his house at Sheffield 
when he was on his way up to London as a state prisoner. 

Francis, the 5th earl, took a leading part in the invasions of 
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Scotland under Henry VIII. and Edward VI., and was one of 
the two peers wh(^ alone opposed the bill for abolishing the 
pope’s jurisdiction under Elizabeth. His son Heorge. who 
succeeded, was the earl to whom the custody of Mary Stuart 
was committed, his task being rendered all the more difficult 
for him by the intrigues of his second wife, Hess of Hardwick, 
the builder of Chatsworth, who had married three husbands 
before her union w'ith him. Two sons of this last earl sui'ceeded 
one another, and the title then devolved, for want of male issue, 
on the lineal descendants of Sir (jilbert Talbot of Grafton in 
Worcestershire, third son of John, the 2nd earl. But the old 
baronies of lalbot, Strange of Blackmere, and Furnival had 
passed away in 1616 to the daughters of the 7th carl, of whom 
the youngest married d'homas (Howard) earl of Arundel, whose 
dcscemlant, the duke of Norfolk, has the valuable Furnival 
estates. The above Sir Gilbert had fought for Henry VII. at 
Hosworth, where he was severely wounded, was knighted on 
the field, and was throughout one of the first 'Tudor’s most 
trusted councillors. He fought also at Stoke against the in- 
surgents with Lambert Simncl, was made a knight banneret, 
governor of Calais, and lord chamberlain. 

d'he 9th earl, George, d(*scended from this Gilbert, died un- 
married, and his neph(wv, who followxd, was succeeded by his 
grandson Francis, chiefly memorable for his unhappy fate. 
His sei'ond wife, the “ wanton Shrewsbury ” of Pope, a daughter 
of the carl of Cardigan, was seduced by the duke of Buckingham, 
whom the outragctl husbaml challenged to a duel. The countess, 
it is said, was present at the scene, and held Buckingham’s horse 
in the disguise of a page, saw her liusband killed, and then 
clasped her lover in her arms, receiving blood-stains upon her 
dress from the embrace. Charles, the i2lh earl, son of this 
unfortunate nobleman, w’us raised by William III. to the dignity 
of a duke, but as he left no son this title died along with him in 
1718, and the earldom of Shrewsbur}' devolved on his cousin 
Gilbert, a Roman Catholic priest. 

From this lime the direct line of Sir Gilbert Talbot of Grafton 
began to fail. A nephew three times succeeded to an uncle, 
and then the title devolved upon a cousin, who died unmarried 
in 1856. On the death of this cousin the descent of the title 
was for a short time in dispute, and the lands were claimed for 
Lord Edmund Howard (now 'Talbot), an infant son of the duke 
of Norfolk, under the wall of the last carl ; but the courts 
decided that, under a private act obtained by tlu? duke of 
Shrew’sbury shortly before his death, thi; title and bulk of the 
estates must go together, and the true successor to the earldom 
was found in Earl Talbot, the head of another line of the de- 
scendants of Sir Gilbert Talbot of (irafton, sprung from a second 
marriage of Sir Gilbert’s son, Sir John 'Talbot of Albrighlon. 
The head of this family in the beginning of the i8lh eenturs^ 
w'as a divine of some mark, William 'Talbot, who died bishop of 
Durham in 1730. His son Charles, who filled the office ol lonl 
chancellor, W'as created Banjn 'Talbot of lit nsol in Glamorgan- 
shire in 1733 ; and his son William was advanced to th(^ dignity 
of Earl '^’albot in 17^!, to which was added Ingostre, th(‘ baronv 
of Dynevor, with special remainder to his daughter. Lady ('ecil 
Rice, in 1780. Then succeeded a nephew, who w’as created 
Viscount and Earl Talipot, and assumed liy royal li{'ence the 
surname of Chetwynd before Talbot, from his mother. 

All the titles just mentioned have t)een united in the line 
of the Earl 'Talbot who successfully claimed the Shrewsbury 
title as the i8th earl, the (rarldom of ShrewsbiuA^ (^442) being 
now the oldest existing that is not merged in a higher title. 
The family seats (Alton Towers and ingestre Hall) and the ( hief 
estates are in Staffordshire. The old badge of the family was 
a “ talbot or running hound. (J. Ga. ; J. IL R.) 

TALBOT, MARY ANNE (1778-1808), the “ British Amazon,” 
was born in London on the 2nd of February 1778. She believed 
herself to be the illegitimate child of the ist Earl Talbot. Early 
in her career .she eloped, in the disgui.se of a boy, with a captain. 
In 1792 she was a drummer in Flanders. In the (apture of 
Valenciennes her lover was killed ; and Mary Anne deserted and 
became cabin boy on a French lugger, which she asserted was 


captured by the British, who transferred her to the Bruns- 
wick,” where she served as a i)owder monkey, being wounded 
in Lord Howe's victory of t'hc ist of June 1794. For this she 
later received a small pension. *Wheii the wound healed she 
again went to sea, was captured b\’ the French, and im|)risoncd 
for a year and a half. Her sex was not discovered until shortly 
afterwards she was seized by a pressgang. She finall\ became 
a hou.sehold servant to Robert Kirby, a London pu])lislicr, who 
included an account of her adventures in his Womierful Museum 
(1804) and in Life and Siirprisinf^ Adiwntures of Maty Anne 
Talbot (1809). She dietl on the 4th of February 1808. 

TALBOT, WILLIAM HENRY FOX (1800-1877), English dis- 
coverer in photograph)', was the only child of William Da\'(‘n- 
port Talbot, of Lacuck Abbey, Wilts, and of Lady Idizabeth 
ln)x Strangways, daughter of the 2nd earl of llchester. He 
was born on the 11th of February 1800, and was cdia ated at 
Harrow' and at 'Trinity College, Cambridge, where hr gained 
the Porson prize in 1820, and graduatc'd as twelfth wrangler in 
1821. From 1822 to 1S72 he frcMpienlly communicated papers 
to the Royal Society, many of them on mathematical aibjects. 
At an early period he had bt'gun his optical researchts, which 
were to have such important results in connexion with photog- 
raphy. 'To the EdinbuYgh journal of Seience in 1826 he con- 
tributed a paper on “ Som(‘ Experiments on C oloured Flame ” ; 
to the Quarterly journal of Science in 1827 a piip(‘r on ‘‘ .Mono- 
chromatic Light ” ; and to the Philosophical May^azinc a number 
of papers on chemical subjects, including one on “( hemic al 
Changes of Colour.” Before L. J. M. L)aguerre exhibited in 
1830 pictures taken by the sun, Talbot had obtained similar 
succ'ess, and as soon as Daguerre’s discoveries became known 
communicated the results of his experiments to the Roval 
Society. In 1841 he made known his discovery of the calotvpe 
or talbotype process, and after the discovery of th.e collodicjn 
process by Fri'dcTick Scott Archer in 185 r he devised a method 
of instantaneous photography. For his discoveries, which are 
detailed in his Pencil of Xaturc (1844), he rec e ived in 1842 the 
Rumford medal of the Royal Societ)’. While engagia.l in his 
scientific researches he devoted much lime to archaeology. 
He published Hermes, or Classical and Antiquarian Researches 
(1838-39), and Illustrations of the Antiquity of the Pooh of 
Genesis (1839). With Sir Henry Rawlinson and Dr. Edward 
Hincks he shares the honour of having been one of the first 
d(‘cipherers of the cuneilorrn inscriptions of Nineveh. ITc was 
also the author of English Etymologies (1846). He died at 
Lac'oek Abbev on the 17th of September 1877. 

TALBOT OF HENSOL, CHARLES TALBOT, tst Bakon (1^85- 
1737), lord ehanc'ellor of England, was the eldest son of William 
Talbot, bishop of Durham, a descendant of the 1st earl of 
Shrewsbury. He* was educated at Eton and Ori(‘l ( ollege, Oxha n, 
and became a fellow of .Ml Souls Collc‘ge in 1704. He was c alle d 
to the l)ar in 1711, and in 1717 was ay)pointc(l solicitor-general 
to the prince of Wales. Having bi'en elected a member of the 
lloiise of Gommons in 1720, he beeame solic itor-general in 172b, 
and in 1733 he was made lord ehanc'ellor and raised to the jH'CT.ige 
with the title of Baron 'Talbot of Hensol. 'Talbot proved himsell 
an e(]iiity judge of exceptional c'apacity and of the highest 
character during thc' three years of his oc'c'iipancy of the Wcwl- 
sark. He dic^d on the 74th of lu'bruary 1737. Among his 
cont(*mporaries 'lalbot enjoyed the; reputation of a wit ; hc' 
was a patron of the? poet 'Thomson, who in The Seasons corn- 
memorat(‘d a .son of his to whom he acted as tutor ; and Butler 
dedicated his famous Analogy to the lord c hancellor. 'I’he title 
a.ssumcd by lalbot was dc-rived from Hcmsol in Glamorgan.shire, 
which came to him through his wife. 

Lon I Canipholl, IJvc^ of the Lord Chancellors and Keepers of 
the CMrrat Seat {>^ vah. F.ondon, r,f)) ; Edward Foss, The fud'^cs 

of England (g vols. London. 1848-64); Lord Hervey, Mniioits of 
the Peiqn of George It. {- vols. London, 1848) ; G. }i. C., Complete 
Peerage, vol. vii. (London, 1896). 

TALC, a mineral which in its compact forms is known as 
steatite, or snapsUme. It was probably the 
of Theophrastus, desc-ribed as a .stone of silvery lustre, easily 
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cut. The word talc, sometimes written talk, is said to come 
from the Arabic talq, and not to be connected, as has been 
fancifully sug}j;cstcd, with the Swedish tiiljay “ to cut.” Talc 
and mica were confused by the older writers, and even at the 
present day mica is sometimes known in trade as talc ; whilst 
the term was formerly applied also to foliated gypsum. 

'I'alc is found occasionally in small hexagonal and rhombic 
plates, with perfect basal cleavage, and they are supposed 
to be monoclinic, 'laic often occurs in foliated masses, 
sometimes with a curved surface, readily sc^parating into 
thin very llexible, non-elastic laminae. I'he plates give 
a six-rayed percussion-figure. 'laic has a hardness of only 
about j, and a specific gravity of from 2*6 to 2*8. Its extreme 
softness and its greasy feel are eharact(Tistie. 'Fhc lustre on 
the cleavage face is pearly, or sometimes silvery, and one of the 
old names of the mineral was stella ierrae, while German writers 
sometimes (ailed it Katzensilher. The colour is white, grey, 
yellow or frequently green. The mineral has strong bire- 
fringence and a small optic axial angle. 

dale is a magnesium silicate HoMg.3Si.i0^o. It is generally 
regarded as a hydrous silicate, but the water is expelled rmly 
at a very strong heat, and may therefore be regarded as basic. 
By lh(' ac:lii)n of heat the hardness of the mineral is gn^atly 
increased. Pseudomorphs arc known after actinolife, pyr- 
oxene, (S:c., and the mineral has probably been generally form(‘d 
by the alteration of ferro-magnesian silicates. 'Talc occurs chiefly 
in crystalline s('hists, usually associated with chlorite, serpentine 
and dolomite. Jdne exainpk's of applcvgreen colour are found 
at Mount Greiner, in the Zillerthal, Tirol, 'falc-srhist is a 
foliated rock composed chiefly of talc, generally associated 
with (juartz. and felspar ; but all soapy schists are not ncfces- 
sarily tah'ose. d'he pearly micaceous constituent of the Alpine 
protogine is a muscovite. 

'I'he “ steatites ” of Pliny was a stone resembling fat, but other- 
wise undescTibed. being easily cut, steatite has always been a 
favourite material with the carver: it was usimI for Egyptian 
st^rabs and other amulets, wiiich were usually coated with a 
blue vitntous glaze ; and it was employed for Ass)Tian cylinder- 
seals and for (jther ancient signets, hy the Chinese steatite is 
larg(!ly used for ornamental carvings, but many of their “ soap- 
stone ” figures are wTOiight in a comf)ii('t pyrophyllitc 
which is essential!)' different from talc. The name agalmatolite 
is often appli(‘d to the material of these figures, and was sug- 
gested by M. If. Klaproth from the Greek (tyaA/ia, ‘‘an image.” 
Pagodite is an old name for Chinese figure-stone. Ancient 
steatite carvings are found among the ruins of Kluxlesia. 

Steatite is usual!)' a white, grey, greeni.sh or brown substam'C, 
occurring in veins or nodular massc's or in lenticular bedded 
deposits. Pseudomorphs after quartz and dolomite 0('('nr 
near Wunsicdel in Havaria. In some case's it is a product of 
the alteration of pyroxenic rocks, and the c(mimercial mineral 
may be very impure. The ease with which steatite may be 
worked, coupled w'ith its pow'er of resisting lieat, has led 
to its employment f(3r vessels for household use, whenc'e it is 
called “ potstone ” — the lapis ollaris of (dd writers. Among the 
uses of steatite may be mentioned its employment, esf)ecially in 
America, for sinks, stoves, firebricks, foot-w'armers, lips for gas- 
burners and electric switiliboards : wlu'n ground it is used as a 
filler for })aper, for leather-dressing, for eov(‘ring steam-pipes, as 
an ingredient in soap, for toilet-powder, for certain paints and as 
a lubricant. A fine granular steatite is used by tailors for mark- 
ing cloth under the name of French chalk ” or “ Spanish chalk.” 
Slate pencils are made of steatite and pyrophyllitc ; and in Burma 
steatite peiK'ils are used for wTiling on black paper. In the 
oxyhydn^gen flame, steatite has been fused and drawn out into 
threads, like quartz-fibres. 

Steatite and talc-schists arc widely distributed, and have occasion- 
ally been nsed as bnildinp[ stones. When lirst raised the stone is 
soft, Init hardens on exposure. Soapstone from Oudbrand'^d.il is 
used in the cathedral of Trondhjem in Norway. Veins of steatite 
occur ill the serpentine of the fazard district in Cornwall, and the 
mineral was used under the name of soa]) rock in the manufac- 
ture of the old Worcester porcelain. Amon^ localities of steatite 
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f in the British Isles mention may be made of Crohy Head and 
Gartan near Letterkonny in co. Donegal. Ireland ; the Shetland isles, 
the Hebrides (Harris) and Shincss in Sutherland. In North America 
the distribution of the mineral is \ ery exten.sive ; localities of 
economic importance are near Gouverneur and elsewhere in St 
I,a\vrence co., New York ; at Erancestown in New Hampshire ; 
Stockbridge, Windsor co., Vermont ; LynnJield, Massachusetts ; 
near Lafayette, Pennyslvania ; Albemarle, Amelia, Buckingham, 
Fairfax and Fluvanna cos., Virginia ; Cherokee, Moore and Swain 
cos.. North Carolina ; and in Murray co., Georgia. 

A fibrous steatite from New York stale, used in the manufacture 
of paper, is known as agaliie. Himsselaerite is a wax-like talcosc 
substance, jxissing into serpentine, from St. Lawrence co.. New' 
York, named by E. Emmons in 1S37 after S. Van Bensselaer, of 
Albany, N.Y. Bcaconite is an asbestiform talc from Michigan, 
named by L. W. Hubbard. The term pyrallolite was given by Nils 
G. Nordenski()ld to a mineral from Finland, which appears to be 
talc pscudomorj)hoiis after pyroxene. Talcoid w'as K. F. Naumann's 
name for a white lamellar mineral from near Pressnitz in Bohemia. 
A blue earthy mineral from near Silver City. New Mexico, known 
locally as “ native ultramarine,” is a magne.sium silicate. 

See “Talc and Soapstone” in vol. ii. of IMimral Resources of the 
IJ.S. (Washington, 1909). and J. II. Pratt. ” Economic Papers,” No. 3 
of (ieol. Surv. of N. Carolina (1900) ; alsoE. W. I’arkor in 19th Report 
of H.S. Geol. Snrv'. (1X98); C. II. Smyth, junior, I'he Fibrous Talc 
Industry of St. l.nwrence Co., N.Y., in “Mineral Industry,” vol. ix., 
for 19CX); and G. P. Merrill’s Non-nietallic Minerals (New York, 

1904). (F. W. R.*) 

TALCA, a province of Chilc^ bounded N. by ("urico, E. by 
Argentina, S. by Linares and Maule, and W. by the Pacific. 
Area 3840 sq. m. Pop. (1895) 128,961. In the E. the Andean 
slopes cover a considerable part of its territory, and in the VV. 
another large area is covered by the coast range. Between 
these is the central valley of Chile in which the population and 
industries of the province are chiefly concentrated. 'Fhe 
mountainous parts are well wooded, 'fhc intermediate plain, 
which is rcdling and slopes gently to the S., is fertile and devoted 
to wheat and stock. The (iipital of the provinc’e is Talca (pop. 

3.1*232 ; 1902 estimated 42,766), on the Rio Claro, a 
tributary of the Maiile, 156 m. by rail S. of Santiago. It is 
one of the most important provincial towns and commercial 
cc'ntres of central Chih^. There are woollen factories, especially 
for the universally worn “ poncho.” 'Falca has railway con- 
nexion witli Santiago on the N., with Conccpcii'm on the S., 
and with Constituci( 5 n at the mouth of the Maule. 

TALCAHUANO, or 'J'ai.caguano, a seaport of the province 
of Conc('p{'i6n, Chile, on the bay of Con('epci(3n, 8 m. N.W. of 
the city and port of that name. Pop. (1895) JOj 43^ i (1902, 
estimated) 13,499. It is sheltenxi hy the island of Quinquina. 
It has the best harbour on the Pacific coast of South America, 
and is one of the most impe^rtant ports of southern Chile, being 
connected by rail with (.'uncepcichi, Santiago and southern 
Chile. Its foreign trade is large and steadily increasing. The 
Chilean government has established its chief naval depot here. 

TALE ( 0 . Eng. tain, number, acc'ount, story ; the word is 
common to many 'Fcutonic languages ; cf. Ger. Zahlf number, 
lirzahlnngy narrative, Dii. taal, speech, language), a general 
term, in the usual acceptance of the word, for fictitious narra- 
tives, long or short, ancient or modern (see Novel). In this 
artic](3 “ talc ” is used in a stricter s('nsc, as equivalent to the 
German “ Volks-marchen ” or the French “ ('onle popiilaire.” 
Thus understood, popular tales mean the stories handed down 
by oral tradition from an unknown antiquity, among savage 
and civilized peoples. So understood, popular tales arc a subject 
in mythology, and indcc'd in the general study of the develop- 
ment of man, of which the full interest and importance was long 
unrecognized. Popular tab's won their way into literature, 
it is true, at a very distant period. The Homeric epics, especially 
the Odyssey, contain adventures (those, for example, of the 
('yclops and the husband who returns in disguise) which arc 
manifestl)' parts of the general human sto('k of popular narrative. 
Other examples are found in the Eigveda, and in the myths which 
were handled by the Greek dramatists. Collections of popular 
tab's, more or less subjected to conscious literary treatment, 
are found in Sanskrit, as in the work of Somadc^va, whose Kathn 
Sari I Sdgara, or “ Ocean of the Streams of Stcjry,” has been 
translated by Mr Fawncy (Calcutta, 1880). 'Fhc Thousand 
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AND One Nights (q.v.) arc full of popular talc>. ami popular 
tales are the .staple of the medieval (ksia Romaiiorunu and of 
the collection'^ of Straparola and other Italian cmiteurs. In 
all these and similar gatherinj^s the story, long eirculated from 
mouth to mouth among the people, is handled with ei>nseious 
art, and little but the general outline of plot and eharaeter of 
incident can be regarded as original. In the Jlistoircs on Contfs ^ 
(lu Temps Passe of Terrault ^^ize^ ir, Amsterdam, 1607: the j 
Parisian edition is of the same date) we lia\ e one of the earlic'st 
gatherings of tales which were taken tlown in their nursery 
shape as they were t(dd by nurses to children. This at least 
seems probable, though ^l. Alfnul Maury thinks Perr.mlt <lre\v 
from literary sources. Perraiilt attributed the ccanposition to 
his son, P. barmancour, at that time a child, and this pretext 
enabled him to gi\'e his stories in a simple and almost popular 
guise. It seems that popular tales in many cases prolxddy owe 
their origin to the desire of enforcing a moral or praidical lesson. 
It appears that their irrational and “infantile” character— 

“ depourvues dc raison " --is derived from their origin, if not 
actuallv among children, at le.ist among ('hildlike peoples, who 
have not arrived at ‘‘ raison," that is, at the scientific and 
modern conc'cption of the world and of the nature of man. 

The sueeess of IVrrault's po[)ular tales hrought the genre 
into literary fashi(m, and the Comtessc d’Aulnoy invented, or 
in some cases adapted, “ cuntes,” which still retain a great 
popularity. r)Ut the precise and scientific collection of tales 
from the lips of the peopli' is not muc'h earlier than our century. 
The chief impulse to the stufly was gixam by the bn)thers Grimm, 
The first edition of their Kinder- und flaus-Mdrelien was 
published in 1812. Th? English reader will find a very con- 
siderable bibliography of popular taJes, as known to the Grimms, 
in Mrs. Alfred Hunt’s translation, (iri nun's Household Tales, 
:»ith Xotes (London, 1884). How uni(]uc was our collection 
when it first appeared," they exclaim, and now merely to 
enumerate the books of such traditions w'ould occupy much 
space. In addition to the marchen of Indo-Eurc'pcan peoples, 
the Grimms became acquainted with some Malay stori(‘s, some* 
narratives of lUM'huanas, Negroes, American Indians, and 
Finnish, Esthonian, and Magyar stories. Thus the Grimms’ | 
knowledge of non-Eumpean rniinhen was extremely slight. 
It enabled them, however, to obsers’e the increase; of refinement 
“ in proportion as gentler and more humane manners develop 
themselves." the monstrosities of Finnish and Red-Indian 
fancy gradually fading in the narratives of Germans and Italians. 
The Grimms notice that the evolution of popular narrative 
resembles the evolution of the art of sculpture, from the South- 
Sea idol to the frieze of the Parthenon , “ from the strongly 
marked, thin, even ugly, but highly expressive forms of its 
earliest stages to those which possess external beauty of mould." 
Since the Grimms’ time our knowledge of the popular talcs of 
non-European races has been greatl\' enriched. Wc possess 
numbers of Xorth-.Vmcricari, Brazilian, Zulu, Swahili, Fkskimo, 
Samoan, ^laori, Kaffir, Malagasy, Bushman, North African, 
Fiort, New Caledonian, and even Australian marchen, and can 
study them in comparison with the stories of Hesse, of the West 
Highlands of Scotland, of Scandinavia. 

While the popular romances of races of all colours must be 
examined together, another element in this subject is not less 
important. It had probably been often obser\'ed before, as by 
Lord Fountainhall (1670), but the fact was brought out most 
vividly by J. G. von Hahn {Criechische und alhanesische Marchen, 
Leipzig, 1864), that the popular tales of European races turn 
on the same incidQRt;^, and display the same succession of 
situations, the sam^ ^characters, and the same plots, as are 
familiar in the anciei^j|/epic literature of Greece, India, Germany 
and Scandinavia. The epics are either fully-developed marchen 
evolved by the literary genius of poets and saga-men, or the 
marchen. are degenerate and broken-down memories of the 
epics and sagas, or perhaps there may be examples of both 
prcxresses. The second view, — namely, that the popular talcs 
are, so to speak, the scattered grains of gold of which the epic 
is the original “ pocket " or “ placer/’ — the belief that the 


marchen are the detritus of the saga, — was for a long time 
prevalent. But a variety of argumeiUs enlorce the opposite 
conclusitMi, namely, that the milrchen are essentially oarlicr in 
character than the epic, the final form to which they have been 
wrought by the genius of Homer or of some other rnnote yet 
eullivatetl poet. U this view he accepted, the evolution of 
marchen and of certain myths has passed through the following 
stages : - 

(1) riie popular tale, as current among the um nltivated 
peoples, such as Iro(|uois, Zulus, Bush.men, Samoans. Eskimo, 
and SariKJVeiie.s. 'This t.ili' will reilei t the mental condition of 
rude peoples, and will bt' full of monstrous and iniraculoiis events, 
with an abseinv of reason proper, as PiTrault says, “ a ceiix (jui 
n'en out |)as ('nc'ore." At the .same' time the talc will very 
probably enfon'i* some moral or pr.n tieal lesson, often tlu* 
.sanction of a taboo, and mtiy c\'cn ajifn'ar to have been invented 
with tins ver\- purpose, for man is exerywlierc impressed witli 
tlie importance of eouduet. 

(2) 'Hie same tale- or rather a series of incidents and a plot 
c.ssentially tlie .sanu' as it is discovered surviving in the oral 
traditions of the illiterate pea.santry of European races. Among 
them tlie monstrous element, th(‘ ferocity of manners observed 
in the first stage, will be somewhat modified, but will he found 
most notable among the Slavonic tribes. Nowhere, even in 
German and Scottish manheii, is it extinct, cannibalism and 
cruel torture being favourite incidents. 

(3) 'The same plots and itu-idt*nts as they exist in the heroic 
epics and poetry of the cultivated races, .such as the Homeric 
cpies, the; Greek tragcdii's, the ('yi lic poets, the Kalcwiila of the 
F'inns, ecTtain hymns of the Rigveda, certain legencL of the 
Brahnianas, the story of the Volsungs, — in these a local and 
almost hLtorieid charactc'r is gh en by the introduction of names 
of known place's, and tlu' adventure's are attributed to national 
horoe's, — Ody.sseus, Oc'dipus, Sigurd, Wainamoinen. Jason. 
Pururavas, and others. 'I’hc whole tone and manners are 
nobler and more refined in iiroportion as the literary workman- 
ship is more daiiorate. 

i'his theory of the origin of popular tales iu the fanc'v of 
peoples in the savage condition (see' M\ thoi.oc.y), of their 
survival as marchen among the; peasantry of Indo-European and 
other civilize'd races, and of their transfiguration into epics, 
e'oiild only be worked out afU'r the; discovery that savage and 
ci\ilize;d pupular tah's are lull of close resemblanees. 'fhese 
reseinbkin<'i:‘s, when only known to e*xist among Indo-European 
people's, were exjilalne'd as part of a (ominon Aryan inlicritanec, 
and as the; result e^f a malady of language. This system, when 
applied to myths in general, has alreael}' been e.xarnlned (see 
^Iythot/x'.v). According to another \ lew , niarebc n every- 
where resemble; each othtT bceause they all arose- in India, 
and ha.ve thence' liccn borrower! and transmitted. Fcir this 
theory consult Benfe\’s Panrhalanfra and M. Co.s(|uin’s Contes 
j dc T.orraine (Paris, iSSfi). In opposition to the Aryan theory, 
I and the theory of Ixarowing Irom India, the system which is 
here advocated regards pejpular tales as kaleido.se'opic arrange- 
ments (jf comparatively few situations and incidents, which 
again are naturally devi.sed by the early fane:v. Among these 
incidents mav he; mentioned, first, kinship and intermarriage 
between man anrl the lowe.'r animals and even inorganic pheno- 
mena. d'hus a girl is wooed by a fn'g, jiumpkin, , vT, bear, 
or elephant, in Zulu, Scotc h, W’alac'hian, ivskirno, Ojihway, and 
(German marchen. This incident is based on the lack of a sense 
of difference lictween man and the things in the world w'hich 
is prevalent among savage-s (see Mythcjlcx-v). Other incidents 
familiar in our nursery talc's (such as “ Cinderella " and “ Puss 
in Boots ") turn on the early belief in metamorphosis, in magic, 
in friendly or protecting animals (totems or bc'ast manitous). 
Others depetnd on the early prevalence of cvinnibalism (compare 
Grimm, 47, “ The Juniper Trc'C "). I'his recairs in the mad song 
of Gretchen in Faust, ronc'crning whic h a distinguished studemt 
writes, “ This ghost of a ballad or rhyme is my earliest remem- 
brance, as crooned by an cild East-Lothian nur.st*." (Compare 
Ciiambers’s Popular Rhymes of Scolland, 1870, p. 49.) The 



TALEN'r— 

same Ici^end occurs uinonj; Ihc Bcchuanas, and is published by 
Casalis. Yet another incident sj)rings from the taboo on certain 
actions between husband and wife, producing the story of 
Cupid and Psyche* (sec* bang's Custom and Myth, 1884, p. 64). 
Once more, ilic custom whic'h makes the youngest child the 
heir is illustrated in the marchen of the success, despite the 
jealousy of the elders, of Cinderella, of the Zulu prince (Caila- 
way’^ Tales from the A}}iazulu, pp. 64, 65), and in countless other 
miirclien. in other cases, as in the world-wide marchen corre- 
;:pnn«ling to ihe Jason epic*, we secmi in presence of an early 
romantic invention, —how diffused it is ditlicult to imagine. 
Moral lessons, again, are inculcated by the numerous tales 
which turn on the duty of kindness, or on the impossibility of 
evading fate as announced in |)rophecy. In opposition to the 
philological explanation of the story of Oedif)us as a nature- 
myth, this tlicor)' of a collection of incidents illustrative of 
nmral lessons is admirably set forth in Prof. Comparetti's 
c la Miloloejii Comparala (Pisa, 1867). 

On a geiu'ial view, then, the stuff of popular talcs is a certain 
nnrnbt'r of incidents and a certain set of combinations of these 
incidents. 'I'heir strange and irrational character is duo to their 
remote origin in the fancy of men in the savage condition ; and 
iiu'ir wide distribution is caused, partly perhaps by oral trans- 
mission from p(‘oplc to people, hut more by the tendency of 
tiu* early imagination to run everywhere in the same grooves. 
Tne narratives, in the ages of heroic poetry, arc elevated into 
epiv' song, and in the middle ages they were ev'en embodied in 
legends ol the saints, 'i'his view is maintained at greater 
length, and with numerous illustrations, in the introduction to 
Mrs Hunt’s translation of Grimm’s Kinder- und Ilaus-Miircheny 
and in Custom and Myth, already referred to. 

l*'or savage po])ular tales see 'riical’s Kaffir Tol/c Lore (2nd ed.. 
Lo’idoii, iSSo) ; Callaway’s Xursrrv Tales of the Amazulu (bondon, 
iSoS) : Selioolcraft’s Al:'tc Trsrurc/ics ; CiiU’s Myths aad Tates of the 
Soitth racifir : Petitot’s Traditions fntiirnncs ; Sliortland’s 

Maori UrliLOon and M\'tlioloi>v {\Ami\o\\, i8<S2): the South African 
h'id/i Lore Ju-rord : tlie tudk Loir Record (borulon, [S7Q-S5, iMalagasy 
stories) ; Kink’s Tales and Traditions of the Tiskiino ; Bleek’s 
Hottentot t'ales and Fables (bondon, rHOg) ; Castren's Samnyedische 
Marchen ; Maspem’s Contes F\fyf}ticns (from ancient I'.gyptian MSS.); 
and bel.nid's Afoonjnin Lecicnds (bondon, iH.Sg). I'or Fairopean 
talcs, the l)ihli(\graphy in tii<‘ translation of Grimm alrea<ly referred 
to may he used, and the Maisonneuve collection. Lcs / itteratures 
piifodaii'i s, may lie recomim •tided . The names of Liebrecht, Kohler. 
Dasent, Ralston, Ni^ra, Kitie, Cos(|uin. Afanasief, (hiidoz, Sebillot, 
mav serve as clues tliroiigh the enchantfxl forest of the nurserv tales 
of luirope. Miss t'oxe’s Cinderella (Folk-fvOre Society) is an excellent 
work on the subject, as is Sidney Ilartland's legend of Ferseus, 
nr.ilnlv concerned with myths of miraculous births. For Australia 
See .Mrs bangloh Parker’s Australian I.c^endary Tales (2 vols.) and 
llowitt’s y afire Tribes of South-East Australia. AT, Sebillot lia '5 
edited French tides, and Mr Dennett has given T'otk-Lorc of ihe Fiort. 
'i’here are abundant materials and discussions in Frazer’s The 
Golden Jioiu’Ji. I/.) 

TALENT (Lilt, lalentum, adaptation of Or. rdXavTov, balance, 
weight, from root tuA-, to lift, as in rkijyai., to bear, raAtej, 
enduring, of. Lilt. toUere^ to lift, Ski. iidd, balance), the name 
ol an aru:ient Greek unit of weight, the heaviest in use both for 
monetary purpose.? and for commodities (see Weights and 
Mrasures). The weight itself was originally Babylonian, and 
derivativi‘s wen^ in use in Palestine, Syria and Egypt. In 
medieval Latin and also in many Romanic hingunges the word 
was used figuratively, of will, inclination or desire, derived from 
tile sense of balani'e, but the general figurative use for natural 
endowments or gifts, faculty, capacity or ability, is due to the 
parable of the talents in Matt. xxv. 

TALFOURD, SIR THOMAS NOON (1795-1854), English 
judge and author, the son of a brewer in good circumstances, 
was born on the 26th of May 1795 at Reading (not, as is some- 
times stated, at Doxey, near Stafford). lie received his early 
education at Hendon, and at the Reading grammar-school. 
At the age of eighteen he was sent to bondon to study Uiw' under 
Joseph Chitty, the special pleader. Early in 1821 he joined the 
Oxford circuit, having been called to the bar at the Middle 
Temple in the same year. When, fourteen years later, he was 
created a serjeant-at-law, and when again he in 1849 succeeded 
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Mr Justice Coltman as judge of the court of common pleas, he 
attained these distinctions more perhaps for his laborious care 
in the conduct of cases than on account of any forensic brilliance. 
At the general eleilion in 1835 he was returned for Reading, 
rhis scat he retained for close upon six years, and he was again 
returned in 1847. House of Commons he introduced 

an International Copyriglit Bill : his speech on this subject 
was considered the most telling made in the House during that 
session. T'he bill met with strong opposition, but Talfourd 
had the satisfaction of seeing it pass into law in 1842, albeit 
in a greatly modified form. Dickens dedicated the Pickwick 
drapers to him. 

In liis early years in London Talfourd was dependent — in 
gi'cat measure, jit least — upon his literary exertions. lie 
was at this period on the staff of the London Magazine, and 
was an ocxxisional contributor to the Edinburgh and Quarterly 
reviews, the \ew Monthly Magazine, and other periodicals ; 
while, on joining the (Jxford circuit, he acted as law' reporter 
to The Times. His legal writings on matters germane to 
literature arc excellent expositions, animated by a lucid and 
telling, if not highly polished, style. Among the best of these 
are his article “ On the Principle of Advocacy in the Practice 
of the Bar ” (in the Imiv Magazine, January 1846) ; his Proposed 
\ew Law of Copyright of the Highest Importance to Authors 
(1838) ; Three Speeches delivered in the House of Commons in 
Favour of an Extension of Copyright (1840) ; and his famous 
Speech for the Defendant in the Prosecution, the Queen v. Moxon, 
for ihe Publication of Shelley's I^oetical Works (1841). 

But Talfourd cannot be said to have gained any position 
among men of letters until th(* production of his tragedy Ion, 
whi('h was privately printed in 1835, and produced in the follow- 
ing year at Covent Garden theatre. 'The tragedy was also well 
received in America, and was rcprodiK'ed at Saillcr’s Wells in 
December t86i. This dramatic po(‘m, its author's masterpiece, 
turns upon the voluntary sacrifice of Ion, king of Argos, in 
response to the Dclphii* oracle, which had declared that only 
with the extinction of the reigning family could the prevailing 
pestilence incurred by the* deeds of that family be removed. 

Two years later, at the Hayrnarket theatre, The Athenian 
Captive was ac ted with moderate s\iccess. In 1839 Glencoe, 
or ihe Fate of the Macdonalds, was pri\'atel)‘ printed, and in 
1840 it was prodiK fd at the Haymark(*t ; but this home drama 
is inferior to his two elassie plays. The Castilian (1853) did not 
excite a tenth part of the interest called forth by Ion. Before 
this he had produced various other prose writings, among them 
his “ History of Gr(‘ek Literature," in the Encyclopaedia Metro- 
poliiana. 'I’alfourd died in court during the performance of his 
judicial duties, at Stafford, on the 13th of Alarch 1854. 

In adiliiion to the writings a l)ove-mt'n tinned, Talfourd was the 
author of The Jj’tters of Charles Lamb, with a Sketch of his Life (1837) ; 
Rv(oll'’( tious of a First \^isil la the Alps (1841) ; Vacation Rambles 
and Tlmtu^hts, coinprisiiit; recollvctions of throe Continental tours in 
the vocations of 1841. 1S4J, oiid 1843 (2 vols., 1844); and Final 
Memorials of Chailes Land) (1S4Q-50). 

TALGARTH, a decayed market town in Breconshire, South 
Wales, situated on the Ennig near its junction with the Llynfi 
(a tributary of the Wye), with a station on the joint line of the 
Cambrian and Midland companies from lirecon to Three C’ock.s 
Junction (2^ m. N.N.j!^., but in Talgarth parish). The popu- 
lation of the whcjlc? parish (which measures 12,294 acres) was 
1466 in 1901. The churc h of St GwTndcdine, restored in 1873, 
is in Perpendicular style, with an embattled tower restored in 
18(98. 'I'iie Bai)tists, Congregaticjnalists and ( alvinistic Metho- 
dists have each a chapel in the town, and there is also a Con- 
gregational church at Tredwestan, founded in 1662. About 
1 m. S.W. is 'I revccca, where How el Harris, one of the founders 
of Welsh Methodism, was born in 1713, and where in 1752 he 
established a communistic religious “ famil)' " of about a hundred 
persons ; their rc*presentativcs in 1842 handed over the property 
to the Welsh Calvinistic Methodist connexion, who in that year 
opened there' a theological college, and in 1874 added to it a 
Harris memorial chapel. In 1906 the college w'as removed 
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to Aber)’stvvyth, and the buildings arc now used by the Con- 
nexion as a preparatory school for ministerial students. 

The fortified station of Dinas occupies the summit of a hill 
about 2.1 m. S.E. of Talgarth, and commands the mountain pass 
to Crickhowell and the eastern part of the vale of Usk. Its 
castle, built on the site of an earlier British fortress, was destroyed 
(according to Leland) by the inhabitant.s to prevent its falling 
into the hands of Glendowcr. The town was in the manor of 
English Talgarth, there being also a manor of Welsh Talgarth, 
in which Welsh laws prevailed. 

TALIENWAN, an open bay or roadstead on the east side of 
the Liaotung peninsula, Manchuria. It was leased to Russia hy 
China in 1898 with the naval fortress of l^irt Arthur, from whicli 
it is distant 40 m., the lease being transferred to Japan in 1905. 
The Russian town of Dalny (now 'lairen) was built upon the 
west >ide of the bay, known iis Port Victoria. Being ice-free all 
the vear round, it has an advantage over Niuchwang, which is 
frozen up for four months in the year. Niuchwang, however, 
lies much nearer to the great producing and consuming ilislricts 
of Manchuria, 'ralicnwan is in railwa)' connexion with Xiu- 
chwang and Peking and via the Siberian railway with Europe. It 
was the rendez\ ous of the British fleet during the Anglo-('hina 
war of i860, whence the names Port .Vrthur and Port Victoria. 

TALIESSIN, the name of a late 6th eentur\' British bard, 
of whom practically nothing is known exec-pt the attribution 
to him of the collection of poems known as the Book of Taliessin. 
See the article O.T. r, § Literature, IV. 

TALISMAN. a magical charm. 'I'hc word is often used as a 
term synonymous with amulet {(j.v.), but strictly should he 
applied to an inanimate object which is supposed to possess 
a supernatural eajiacity of conferring henefits or powers, an 
amulet being that which protects or wards off e\il (sec 
M.aoic). 'rhe most ('ommon form which the talisman took 
in medieval or later limes was that of a disk of metal or stone 
engraved with astrological figures, or with magical formulae, 
of which Abraxas (q.v.) and Ahraradabra (q,v.) are the most 
familiar. The word is derived through the Spanish from Arab. 
tilsamdn^ plural of tilsam, an adaptation of fir. riXctrint, pay- 
ment, outlay (from TtAcfi', to accomplish), used in Late Gr. of 
an initiation or mysterv and in Med. Gr, of a charm. 

TALLADEGA, a city and the roimty-scat of Talladega county, 
Alabama, U.S.A., 35 m. E. of Birmingham. Pop. (tqoo) 5056 
(2687 negroes) ; (1910) 5854. It is served by the Southern, 
the Louisville A' Nashville and other railways. 'Talladega is 
situated in the foothills of the Blue Ridge, about 560 ft. aluive 
sea level. It is the scat of the Alabama Synodical College for 
Women (Presbyterian, 1003), of Talladega College (Congrega- 
tional, opened 1867 ; chartered 1869 and 1889) tor the liigher 
education of negroes — the first college for negroes in the .stale*, 
and of sev^eral institutions devoted to the care of the deaf, 
dumb and blind. Limestone and coal arc found in the 
vicinity. Among the manufactures arc cotton goods, cotton- 
seed oil, iron, hosiery, chemicals and fertilizers. 'There art- 
several mineral springs near the city, and the municipal water 
supply is derived from a spring in the city. The electric lighting 
and power plant is operated hy water power on Jackson Shoals. 
Talladega was originally an Indian village. On the 9th of 
November 1813 it was the scene of a decisive victory of the 
whites and their Indian allies, 2000 strong, led by G(;n. Andrew 
Jack.son, over rooo *.^;Red Sticks,” or Creek Indians, who were 
hostile to the extensfon of white settlements in Indian tiaritory. 

TALLAGE (med. Uit. talla^ium, Fr. tailage, from late Lat. 
talare, taleare, Fr. tailler, to cut, classical Lat. talea, a cutting, 
slip ; cf. “ tally ” and the Frenc h taille, q.v.), a special tax in 
England paid by cities, boroughs and royal demesnes. The 
word, variously interpreted as a part “cut off ” from the 
property ta.xed, or as derived from the talh {q.v.)y first appears 
in the reign of Henry II. as a synonym for the auxilium Imrgi, 
which was an occasional payment exacted by king and barons 
over im abbve the annual firma burgi from burgage tenants, 
sinf (: >liF boroughs after the Norman Conquest came to be re- 
garded'"* as in fiome lord’s demesne. The lax displaced the 
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Danegeld so far as the towns and demesne lands of the (Town 
were concerned in the second half of the 12th century, and 
gradually the barons were deprived of the right of tailaging their 
res]iv'ctive <lemesn<‘s without royal iiuthorization. J he imposi- 
tion of tallage continued under the immediate successors of 
Henry II. ; the barons failed to secure its prohibition or even 
limitation at Riinnvinede, and Henry III. levied it Ireqiiently. 
'The amount to he paid was determined during this time hy 
olheials of the exchecjuer in special fiscwl circuits through 
separate negotiations with the various tax-paying ('onimunities, 
the towns usually raising their quota hy means of a capitation 
or poll tux. Its imposition practically ceased by 1283 in favour 
of a general grant made in parliament, and the king’s retention 
of tallage seemed particularly iinncees.siiry and illogic^al after 
burgesses wc-re surnrnoned to parliament. 'The opinion used 
to be held that tallage was forbidden by the Cotifinnatio car- 
taruni, hut the Latin version of that document which hears the 
title De tallagio non conenlendo, although cited as a statute in 
the preamble to the Petitiem of Right in 1627 and in a judicial 
decision of 1637, was merely a chronicler’s surnmar)' of the 
purposes of the otheial Frc-nch document, which did not mention 
tallage hy name. After 1297, however, there were only three 
levies of the tax : one by Edward I. in 1304 ; tigain in 1312 by 
Edward II. despite the protests of London and Bristol ; and 
finally in 1332, when Edward HI. encountered .such oppc^silion 
from parliament that he withdrew the commissions and accepted 
in its phic-e a grant of a tenth-and-fiftcenlh. 'The last time tliat 
the king granted leave to the barons to tallage their demesnes 
was in 1305. 'The sec'ond .statute of 1340 formally enacted that 
the nation should thenc'c-forth not “ make any eominon aid or sus- 
tain charge,” including tallage, without consent of parliament. 

See William Stubbs, Cioistitutinnal Bi^toyy of vol. i. 

soc:t. 161, V’ol. ii. sen t. 275 ; I>. J. Mc'dley, Co/istitutionul 

Htbt<ny, 3nl cd. (London. 1902) ; Pollocic and Maitland, History 
of lln^Iish I.a.o, vol. i.. 2nd t‘d. ; S. J. Lem and T'. S. Pulling, 
Dictionary o/ Ln fetish Jlistoyy. 

TALLAHASSEE, the capital of Florida, U.S.A., and the 
county .seat of Leon county, in the W. part of the state, about 
40 m. E. of the Apalachicola river and 20 m. from the Gulf of 
Mexico, about midway l)y railway betwetm Jacksonville and 
Pen.sacola. ]\op. (1900) 2981, of whom 1755 were negroes; 
in 1900 the population of the county was 19,887, of wdiorn 
t6,ooo were negroc-s. 'Tallahassee is served by the Seaboard 
.\ir Line and the Georgia, Florida Alabama railway.s. 'The 
c ity is finc'ly situated on a hill, about 300 ft. above sea-level, 
and the streets are wide and wcll-sj-jaded. 'The principal Ijuild- 
ings are the .State! Capitol, Grecian in architecture, the Fc-diral 
Building, and the C'ounty Court House. In the Episcopal 
cemetery two monuments mark the -graves of C'harl(*s Louis 
Napolc'on Achille Murat (1801-1847), the eldest son of |oachim 
Murat, and of his wife Catherine (1803-1867), the daughter of 
Ccjl. Bird C. Willis of Virginia and a grand-nic-ce of George 
Washington.* Tallahassee is the seat of the Florida Ft-malc 
College, ro-ordinatc* with the! .Stale Cniversity for rnc-n, and the 
State Normal and Industrial School (for negroes), an agric-ultural 
and mechanical college. About 17 rn. S. of 'Tallahassee, in 
Wakulla county, is the Wakulla Spring, about 106 ft. deep, 
one of the largest of the remarkable springs of Florida. 

'I'allahassee’s name is of Seminole c->rigin, and means, it is 
said, “ tribal land.” During a war with the Apalachee Indians 
in 1638 the Spaniards, according to tradition, fortified a hill 
W. of the city, where the i^'ort St Luis JMace, a plantation 

' Mur.it settled here about 1821, became! a naturalized American 
citizen, relinquishing his claim to llic crown of Naples, and lived 
here for nmeh of the time until liis death, holding siiccessivcdy the 
office of alderman, mayor and postmaster of the city, and devoting 
some of his Ic'isurti to the preparation of three l)Ooks, describing 
political and s<K:ial conditions in America, the last of which, Jix- 
positimi principrs dit (^oitvernement rcpuldicain id qu'il a He 
perfeciionne en Ain(:yiqnc (18 ^S), was translated into many languages 
and was v'«*ry popular in ICiirope. After liis death his wife lived in 
what is still known as the Murat Homestead, about 2 ni. W. of 
Talliihassee.and aftcjr the American f'ivil War she received an annuity 
of jo.cHX) francs from Napoleon III. 
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mansion, now stands. About 1818 most of the Indians were 
expelled from the vicinity, and a settlement was made by the 
whites. In 1824 Tallahassee, then virtually uninhabited, was 
formally chosen by the United States Government as the capital 
of the 'rerritorv of Florida, and it continued as the capital after 
the admission of Florida into the Union as a state in 1845. It 
was a residential centre for well-to-do planters before the ('ivil 
War, and Bel lair, 6 m. S., now in ruins, was a fashionable 
pleasure resort. On the 10th of January t86i a state conven- 
tion adopted at Tallahassee an Ordinance of Secession. 

TALLBOY (partly a translation and partly a corruption of 
the l^Ycnch hanihois), a double chest of drawers. Whereas the 
chest of drawers in its familiar form (sometimes in the i8th 
century called a “ lowboy ”) contains three long and two short 
drawers, the tallboy has five, six, or seven long drawers, and 
two short ones. It is a very late 17th-century development 
of the smaller chest. The early examples are of walnut, but by 
far the largest proportion of the many that have survived are 
of rnahogan) , that being the wood most frequently employed 
in the 18th ( tmtury for the construction of furniture, especially 
the more massive pieces. Occasion:illy the walnut at the 
beginning of the vogue of the tallboy was inlaid, just as satin- 
wood varieties w(‘re inlaid, depending for relief upon carved 
cornice-mouldings or gadrooning, and upon handsome brass 
handl(‘S and (iscutcheons. The tallboy was the wardrobe of 
the i8th century, but it eventually gave place to the modern 
type of wardrobe, which, with its sliding drawers, was speedily 
found to be not only as capacious as its predecessor but more 
con\’enicnt of access. The topmost drawers of the tallboy 
could only be reached by the use of bed steps, and the dis- 
appeararu'c of high beds and the consequent disuse of steps 
exercised a certain influence in displacing a characteristic 
piece of furniture which was popular for at l(‘ast a century. 

TALLEMANT, G^Dl^ON, SIEUR DES R^ADX (1610-1692), 
French author, was l:)orn at La Rochelle on the 7th of Nov(‘m])er 
16 iq. He b(‘longed to a wandthy middle-class family of Huguenot 
persuasion ; the name des Reaux he derived from a small pro- 
perty purchased by him in 1650. When he was al^oiit eighteen 
years of age he was sent to Italy wo*th his brother Francois, abbe 
'lallemant. On his return to Paris, Tallcmant took his degrees 
in civil and canonical law, and his father secured for him the 
position of conseiller an fmrlement. The profession was dis- 
tasteful to him, and he decided to ensure himself a competence 
by marriage with his cousin Flisabeth dc Rambouillct. Ilis 
half-brother had married a d’Angennes, and this connexion 
secured for 'rallcmant an introduction to the Hotel de Ram- 
bouillet. Madame dc Rambouillct was no admirer of Louis XII I., 
and she gratified 'ralleniant’s c'uriosity wdlli stories of the reigns 
of Henry IV. and Louis XI 1 1 , of real historical value. But 
the society of the Hotel de Rambouillct itself opened a field 
for his acute and somewdiat malicious observation. In the 
Historietles h(i gives finished portraits of Voiture, Balzac, ]\lal- 
herbe, ChajKdain, Valentin Conrart and many others ; Blaise 
Pas('al and Jean de la Fontaine appear in his pages; and he 
chronicles the scand.als of v/hich Ninon de I’Enclos and 
Angelique Paulet wx're centres. They arc invalualde for the 
literary history of the tiiru'. It has been said that the malicious 
intention of his work may be partly attributed to his bourgeois 
exiradion and that tlic consc(}ucnt slights he received are 
avenged in his pages, but independent Icstimon)' has eslahlishcfl 
th(‘ substantial correctness of his statements. In 1685 he w^as 
converted to ( atholicisrn. It seems that the change was not 
entirely disinterested, for Tallcmant, who had suffered con- 
siderable pecuniary losses, soon after received a pension of 
2000 livres. He died in Paris on the 6th of November 1692. 

Des R('anx was a poet of some merit ancl contributed to the 
Ciuirlande dr Julir, but it is by his Ilistnrirttes that he is remembered. 
The work remained in manuscript until it was edited in 1834-6 by 
MM. do Cli;Ueauj<iron. Jnles Tasrhereau and I.. J. N. de Monmerqne, 
with a notice on Tallcmant hy Monmcrqnc. A third edition (6 vols. 
1872) contains a notice by Paulin Paris. TalleTirmt had be,{Tim 
Memoircs paur la rvgence d'Anue d'Autriche, but the manuscript 
has not been found. 


TALLEYRAND'P^RIGORD. CHARLES MAURICE DE (1754- 
1838), French diplomatist and statesman, was born at Paris on 
the 13th of February 1754, though some accounts give the date 
as the 2nd of February. His father was Lieutenant-General 
Charles Daniel de Talley rand-Perigord, and his mother was 
Alexandrine {nh) dc Damas Antigny. Ilis parents, descended 
from ancient and powerful families, were in constant attendance 
at the court of Louis XV., and (as was generally the case then 
in their class) neglected the child. In his third or fourth year, 
while under the (’are of a nurse in Paris, he fell from a chest of 
drawers and injured his foot for life. This accident darkened 
his pro.speets ; for though by the death of his elder brother he 
should have represented the family and entered the army, yet 
he forfeited the rights of primogeniture, and the profession of 
arms was thenceforth closed to him. Entrusted to the care of 
his grandmother at Chalais in Perigord, he there received the 
only kind treatment which he experienced in his early life, and 
was ever grateful for it. He was removed at the age of eight 
to the College dTlarcourt at Paris (now the Lycec St Louis), 
where his rich intellectual gifts enabled him to made go(3d by 
private study the defects of the training there imparted. At 
the age of twelve he fell ill of smallpox, but his parents showed 
little or no interest in his recovery. Destined for the church 
by the family council which deprived him of his birthright, he 
was sent when about thirteen years of age to St Sulpice, where 
he conceived a dislike of the doctrines and discipline thrust 
upon him. After a visit to his uncle, the archbishop of Reims, 
he returned to St Sulpi('e to finish his preliminary training for 
the church, but in his spare time he read the works of Mon- 
t(jsquicu, Vc^ltaire, and other WTiters wlio were beginning to 
undermine the authority of the ancien both in church 

and state. As subdeacon he witnessed the coronation of 
Louis XV L at Reims, but he did not take priest’s orders until 
four years later. Recent researches into his early life discredit 
most of the stories that have b(‘en told r('.specting his profligacy 
and his contempt for the claims of the church ; and it is ad- 
mitted that, while rejecting her authority in the sphere of dogma 
and intellect, he obscTved the propricti(?s of life (gambling being 
then scan'ely look(*(l on as a vice) and respected the outward 
observances of religion. 

During his life at Paris he had opportunities of mixing in the 
circles of the philosophers .'ind of others who freejuented the 
salon of Madame dc Genlis, and he there formed those ideas in 
favour of political and social reform which he retained through 
life. After taking his licentiate in theology in March 1778, he 
gave little more attention to theological studies. Nevertheless 
the acuteness of his powers, added no doubt to his social position, 
gained fijr him in the year 1780 the positiijn of agent-general of 
ihc derg\' of France, in which capacity he had to perform 
important administrative dutuis respecting the relations of the 
clergy to the civil power. 'I he growing claims of the state on 
the exchequer of the clergy made his duties responsible, his 
colleague as agent-general being of little use. At the extra- 
ordinary assembly of the clergy in 1782 he made various pro- 
posals, by one of which he souglit, though in vain, to redress the 
most glaring grievances of the underpaid cur/s. Though the 
excellence of his work as agent-general in the years 1780-86 
was fully acknowledged, and earned him a special gift of 31,000 
livres, yet he did not gain a bishopric until the beginning of the 
year 1789, probably bec’ausc the king disliked him as a free- 
thinker. He now" jjecamc bishop of Aulun, walli a stipend of 
22,000 livres, and was installed on the 15th of March. 

The first rumblings of the revolutionary storm were making 
themselves heard. The elections for the States General were 
soon to take place ; and the first important act of the new 
bishop was to draw up a manifesto or programme of the reforms 
which he desired to see carried out hy the States General of 
France. It comprised the following items : the formation of a 
constitution which would strengthen the monarchy by calling 
to it the support of the whole nation, the drafting of a scheme 
of local self-government on democratic lines, the reform of the 
administration of justice and of the criminal law, and the 
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abolition of the most hiinlcnsome of feudal and class privileges. 
'I'his programme was adopted by the clergy of his diocese as 
their caJiier, or book of instinct ions to their representative at 
the States General, namely 'ralleyraiul himself. 

His influence in the estate of the clergy, however, was cast 
against the union of the three estates in a single assembly, and 
he \oted in the minority of his order whidi in the middle of 
lune opposed the merging of the clergy in tin* National Assembly. 
I'he folly of the court, and the weakness of Louis XVi. at that 
crisis, probably convinced him that the caiisi? of moderate reha in 
and the framing of a bicameral constitution on the model of that 
of England were hopeless. Thereafter he incliiu'd more and 
more to the democratic side, though for the present he concerned 
himself mainly with financial (giestions. In the middle of 
July he was chosen as one of the ('ommittc^e to prepare a draft 
of a constitution ; and in the si'ssion of the Assembly which 
Mirabeau termed the or^ie of the abolition of privileges (.|th of 
August) he inters'ened in favour of disi rimination and justice. 
On the loth of October, that is, four ci.iys after the insurrection of 
women and the transference of the king and court to Paris, he 
proposed to the Assembly tlie coiifisealie.n of llie lands of the 
church to the service of the nation, hut on terms rather less 
rigorous than those in which .Miraheau (q.v.) carried the proposal 
into effect on the 2nd of November. He identified himself in 
general w’ith the Left of the Assembly, and supported the pro- 
posed departmental sysltrn which replaced the old provincial 
system early in 1790. At the federation festival of the 14th 
of July 1790 (the “ Jh‘ast of Pikes ’’) he officiated at the altar 
reared in the middle of the Champ de ^lars. 'fhis was his last 
public celebration of mass. For a brilliantly satirical but not 
wholly fair reference to the part then pkiyed by 'ftillryravnd, 
the reader should consult Carlyle’s French Revolution , voL ii., 
bk. i., ch. 12. The course of events harmonized with the anti- 
clerical views of Tallesrand, and he gradually loo.seiied the tics 
that bound him to the church. He took little part in, though i 
he probably sympathized with , the debates on the measure know n 
as the Civil Con.stitution of the ( T rgy, wherein^ the state enforced 
its authority over the church to the detriment of its allegiance | 
to the pope. When the Assimhly sought to impose on its ; 
members an oath of obedience to the new* decree, 'lailcyrand j 
and three other bishops complied out of tlie thirty who had 
seats in the Assembly. 'I'he others, followed by the greater 
number of the ('lergy throughout France, refusi'd, and thence- 
forth looked on 'ralleyrand as a schismatic. He did not long 
continue to officiate, as many of the so-called “ constitutional ” 
clergy did; for, on the 21st of January 1791, he resigned the 
see of Autun, and in the month of ^larch was placed under the 
ban of the church by the pope. 

Just before his resignation he had been elected, with ^lirabeau 
and Sieyes, a member of the department of Paris ; and in that 
capacity did useful w'ork for some eighteen monllis in seeking 
to support the cause of order in the turbulent capital. Thougli 
he was often on strained terms with !Mirai)eau, yeX his views 
generally coincided w’ith those of that statesman, who is .said 
on his death-bed (2nd of April 1791) to have ( ommunicated to 
him his opinions on domestic and international affairs, especially 
advising a close understanding with England. Talleyrand’s 
reputation for immorality, however, was us marked as that of 
Mirabeau. While excelling him in suppleness and dexterity, 
he lacked the force of character possessed by the great “ tribune 
of the people ” ; and his influence was gradual!}' eclipsed by 
that of the more ardent and fletcrmined champions of democ- 
racy, the Girondins and the Jacobins. In the closing days of 
the first or Constitu^lt Assembly, lailcyrand set forth (loth 
of ^September 1791) ftt^<fdeas on natif'nal education. Education 
was to be free, and to lead up to the university. In place of 
dogma, the elements of religion were alone to be taught. 

Debarred from election to the second National Assembly 
(know’n as the Legislative) by the self-denying ordinance pa.ssed 
by the “ constituents, ^^tTalleyrand, at the close of 1791, sought 
to enter the sphere of diplomacy for which his mental qualities 
and his clerical training furnished him with an admirable 


I equipment. The condition of affaiis on the continent seemed 
I to French enthusiasts to presage an attack by the other Powers 
: on France. In reality those Powers w^ere far more occupied 
' with the Polish and Ka.stern questions than with the affairs of 
I France : and the declaration of Pilnitz, drawn up by the 
I sovereigns of Austria and Prussia, whii'h appeared to threaten 
France with intcrvi-ntion, was rei'ognized by all well-informed 
persons to be “ a loud-sounding notiiing.” The French foreign 
minister, Delessart, belie,vcd that he w’ould chcckmati; all the 
I efhirts of the coii^rcs at the continental courts provided that 
j he could confirm Pitt in his inlcntitm of keeping England neutral. 

1 For that purpose Delessart sent 'I'alleyrand, well known for his 
I Anglophil tendencies, to London, but in the unofficial or semi- 
:)fficial capacity which was rcndtTcd ntice.ssary by the decree of 
the Constituent Assembly refern*d to above. Talleyrand arrived 
in London on the 24th of January 1792, and found pubhe 
opinion so far friendly that he wrote off to Paris, “ Believe me, 
i a rapprochement w'ith England is no chimera.” Pitt received 
. him cordially ; and to Grenville the envoy stated his liope that 
the tw'o fn t! nations would enter into close and friendly relations, 

: ea('h guaranteeing the otlier in the possession of its existing 
; territories, India and Ireland being included on the side of 
Britain. After some delay the British government decided to 
I return no definite answer to this proposal, a result due, as 
I Talleyrand thought, to the Gallophobe views of King George 
I and of the ministers Camden and 'i'hurlow. Talle}^and, 

' however, was con\ inced tliat GrtMt Britain would not intervene 
i against France unless the latter attacked the Dutch Netherlands. 

He returned to Paris on the lolh oi March to persuade the 
foreign minister (Dumouriez now' held that pi»st) of the n(‘ed of 
having a fully accredited ambassador at London. The e.\- 
Marquis Chauvelin was appointed, with Talleyrand as adviser. 
The situation became more cijinplex after the 19th of April, 
w'hen France dijdared war against Austria and prepared to 
invade the Austrian or Bolgie Netherlands. Owing to certain 
indiscretions of ( hauvelin and tlic growing unpopularity of the 
French in England ((specially after the clisgraceful day of the 
20th of June at the Tuileries), th(‘ mission was a failure ; but 
Talleyrand had hud .somet shan^ in confirming Pitt in his pcnicy 
of neutrality, even despite Prussia’s overtures for an alliance 
against France. After TalleNrand’s return to Paris early in 
July (probal)ly in order to sound the situation there) matters 
went from bad to worse. The overthrow' of tlie monarchy on 
t’nc lotli of August and the Septernhi r massacres rendered 
hopeless all attempts at an entente cordiale l)etw(‘en the two 
peoples; and the provocative actions of Chauvelin, undertaken 
in order to curr\’ favour witli the extremists now in power at 
Paris, undid all the gocxl accornplislied by the tact and modera- 
tion of Talleyrand. 'Lhe latter now' sought to escape from 
Fr.ince, where events were becoming intolerable; and after 
some unsiK'i'CiSsful attempts to obtain a passport to leave Paris, 
he succeeded on the T^th of Septemiier and landed in England 
on the 23rd, avowedly on private business, hut still animated 
by the hope of averting a rupture bclw ei'n the two governments. 
In this he failed. 'I'he provocative adions of the French Con- 
vention, especially their setting asi(l(.* of the rights of the Dutc'h 
over the estuary of the Schehlt, had brought the tw'o nations 
to the brink of war, when the execution of Louis XVL (2isl of 
Jan. 179.^) made it inevitable. Talleyrand was expelled from 
British soil and made his way to the IJnitcd States. There he 
spent tliirty months in a state of growing uneasiness and dis- 
content with surroundings. 

The course of events after the Thermidorian reaction of July 
T704 favoured his return to France. 'Flianks to the efforts of 
Daunou and others his name was removed from the list of 
enu^res, and he set sail for Europe in November 1795. Landing 
at Hamburg in the January following, he spent some time there 
in the company of his friends Madame de (jenlis and Rcinhard ; 
and when party rancour continued to abate at Paris, he returned 
thither in September. After a time marked by some pecuniary 
embarrassment, he was recommended by Madame de Stael to 
i the Direc'tor ! 5 :irr;‘s for the post of minister of foreign affairs. 
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His claims oil the attiiilion t)l the Directors hud been strengthened 
by his reading two papers before the French Institute, the first 
on the coniiTienial relations betwettn England and the United 
States (in tin* sense relerrcd to above), and the second on the 
advantages to be derived from new (olonics. Jn the latter 
there occiirrc<] the suggestive remarks that, whereas revolutions 
made men prematurely old and weary, the work of colonization 
tended to rent‘w the youth of nations, ranee, he observed, 
needed the s})ur to practical energy which the Americans had 
at hand in the effort to subdue the difficulties placed in their 
way by nature. Similar efforts would tend to make Frenchmen 
forget the past, and would at the same time supply an outlet 
for the poor and discontented. ']'h(* practical statesmanship 
contained in these papcTs raised 'fallc'vrand in public estima- 
tion ; and, thanks to the elforts above namcMl, he giiined the 
post of for(‘ign minister, entering on his duties in July 1797. 

Bonapartr by his victories over the Austrians in Italy and 
Styria had r.iised the French republic to heights of power never 
dreamed of, and now desired to impose on the emperor terms 
of peace, to which the Directors demurred. Talleyrand, despite 
the weakness of his own position (he was as yet little more than 
the chief cle rk of his department), soon came to a good under- 
standing with the general, and secretly expressed to him his 
satisfaction at the terms which the latter dictated at Carnpo 
Formio (lyth of October J797). The coup d'clat of Fructidor 
(September 1797) had perpetuated the Directory and led to 
the exclusion of the two “ moderate ” members, C arnot and 
Barthelemy ; but 'falleyrand saw that power belonged really to 
the general who had brought about the coup d\'lat in favour of 
thci Jacobinical Directors headed by Barras. 

After the rupture? of the j)c‘ace nc‘gotiations with Faigland, 
which resulted from th(' coup d^Pit ol Fructidor, the policy of 
France became? more warlike and aggr(‘ssi\'e. 'The occupaticai 
of Rome and of Switzc*rland by the Freau'h trooj)s and the events 
of Bonapart(‘’s Egyptian expecliti(.)n (see Na^olkon I.) brought 
about a rc‘newal c')f war cm the c:ontin(?nt, but with these new 
developments 'falleNrand had little? or no connexion. His 
powers as minister were limited, and he rc'gretted the extension 
of the area of war. ^loreover, in the autumn of 1797 his n*puta- 
tion for political moral it \ (never ver)’ l)right) was overclouded 
l)y questionaldc dealings with the envoys of the llnited States 
sent to arrange a pt*ac'eful .settlement of certain di.sputes with 
I'Vance. The investigations of the most rc^'cnt of 'Talleyrancrs 
biographers tend to sluwv that the* c harges made against him of 
tratlicking with the envoys have i.)een overdrawn ; but ail his 
apcMogists admit that irregularities occurred, dallc-yrand re- 
fused to clear himself of the eharges made again.st him as his 
fric'iids (especially Madame de Stael) urgc'd him to do ; and the 
incident probably told against his (diances of admission into 
the Directory, whic'h were disc'ussed in the summer of t 7C)8. 
A year later he resigned the? portfolio for foreign affairs (20th 
of July 1799), proliably bec-ause he* Ic'rcsaw the imminent c'ollapse 
of the Directory. If so, his premonitions were ccjrrec t. Their 
realization was assured by the return to FVance of the “ Con- 
queror of the East ” in Oc tc:)ber. 'The general and the diplo- 
matist soon came to an understanding, and 'i’alleyrand tact- 
fully brought about the alliance betweem Bonaparte and Sieyes 
(ij.v.) (then the most influential of the five Directors) which 
pavc?d the w^ay for the coup d\'iat cjf Brurnaire (see French 
Revolution and Napoleon I.). 

rallcyrancrs share in the actual events of the 18th, 19th 
Brurnaire (9th, 10th of NovembcT) 1799 w'as limited to certain 
dealings with Barras on the former of those days. Abcait 
midday he took to Barras a letter, penned by Roederer, rc^- 
questing him to resign his post as Director. 13 y what means 
'falleyrand brought him to do so, whether by persuasion, threats 
or bribes, is not known ; but on that afternoon Barras left 
Paris under an esc?c)rt of soldiers. With the more critical and 
exciting events of the 19th of Brurnaire at St Cloud 'ralleyrand 
had no direct connexion ; but he had made all his preparations 
for flight in case the blow failed. His reward for helping on the 
winning cause was the ministry for foreign affairs, which he 
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held from the close of December 1799 on to the summer of 1807. 
Jn the great work of reconstruction of FVance now begun by 
the First Consul, Talleyrand played no unimportant part. His 
great aim was to bring about peace, both international and 
internal. He had a hand in the pacific overtures which Bona- 
parte, early in the year 1800, sent to the court of I.ondon ; and, 
whatever may have been the motives of the First Consul in 
sending them, it is certain that 'falleyrand regretted their 
failure. After the battle of ^larengo an Austrian envoy had 
come to I’aris in response to a propo.sal of Bonaparte, and 
Talleyrand persuaded him to sign terms of peac'e. 'I'hese were 
indignantly repudiated at Vienna, but peace was made between 
the two Powers at T.uneville on the 9th of February t8oi. 

As regards French affairs, 'falleyrand used his influence to 
help on the repeal of the \’exatiou.s laws against cjuigrcs, non- 
juring priests, and the royalists of the west. He was also in 
full sympathy with the policy which led up to the signature of 
the Concordat of 1801-2 with the pope (see Concordat); but 
it is probable that he had a hand in the questionable intrigues 
which accompanied the closing parts of that (omplex and 
difficult negotiation. At the end of June 1802 the pope removed 
Talleyrand from the ban of excommunication and allowed him 
to revert to the secular state. On the 10th of September 1803, 
owing to pressure put on him by Bonaparti‘, he married I^Iadame 
Grand, a divora^e with whom he had long been living. 

During the meeting of Italian notables at T.yons early in 1802 
'falleyrand was sca'viceable in manipulating affairs in the way 
desired by Bonaj)arte, and it is knowm that the foreign minister 
sugg(‘sted to them the desirability of appointing Jionaparte 
president of the Cisalpine Republic, which was thenceforth to 
be called the Italian Republic. In the negotiations for peace 
with England which went on at Amiens during the winter of 
i8oi~2 'Jalleyrand had no direct share^ these (like those at 
Luneville) being transacted I y Napoleon’s eldest brother, Joseph 
Bonaparte {q,vP), On the other hand he helped the First Consul 
in assuring FVench supremacy in Switzerland, Italy and Germany. 
In Germany the indemnification of the princes who lost all their 
lands west of the Rhine was found by secularizing and absorbing 
the ecclesiastical states of the empire, 'fhis unscTupulous 
proceeding, known as the Secularizations (F'ebruary 1803), was 
carried out largely on lines laid down by Bonaparte and 'I alley- 
rand ; and the latter is known to have made large sums of 
money by trafficking with the claimants of church lands. 

While helping to establish French supremiU'y in neighbouring 
stales and assi.sting Bonaparte in securing the title of First 
Consul h>r life, 'ralleynanrl sought all means of securing the 
permanent welfare of FVance. lie worked hard to prevent the 
rupture of the peace of Amiens which occurred in May 1803, 
and he did what he could to prevent the .sale of Louisiana to 
the United States earlier in the year. 'I'hese events, as he 
saw, told against the b(‘st interests of FVance and endangered the 
gains which she had secured by war and diplomacy, 'fhereafter 
he strove to moderate Napohon’s ambition and to pre.serve the 
European system as far as possible. 'I'he (barges of duplicity 
or trea(;hery made against the foreign minister by Napoleon’s 
apologists arc in nearly all cases unfounded. 'I'his is especially 
so in the case of the c\('cution of the due d’Enghien (March 1804), 
which Talleyrand disapproved. 'Bhe evidence against him 
rests on a document wiii('h is now known to have been forged. 
On the a.ssumption of the imperial title by Napoleon in May 
1804, 'Balleyrand became grand chamberlain of the empire, 
and received close on 500,000 francs a year. 

'Falleyrand had rarely siaceeded in ]>ending the will of the 
F'irst Consul. He altogether failed to do so with the Emperor 
Napoleon. His efforts to indu(?e his master to accord lenient 
terms to Austria in November 1805 were futile ; and he looked 
on helplessly w^hile that Power was crushed, the Holy Roman 
Empire sw'ept away, and the Confederation of the Rhine set 
up in c(‘ntral Europe. In the bargainings which accompanied 
this last event 'Falleyrand is believed to have reaped a rich 
harvest from the German princes most nearly concerned. On 
the 6th of July 1806 Napoleon conferred on his minister the 




liilt* of prince oi l>cncvcnlo, a papal ficf in the Neapolitan 
territory. 

In the negotiations with England which went on in the 
summer ot iSo() Talleyrand h;id not a free hand ; they came 
to nought, as did those with Russia which had led up to the 
sign;aure of a Franct)- Russian treaty at Paris by d'Oubril which 
wi'.s at once disavowed by the tsar. 'The war with Prussia and 
Russia was ended by the treaties of 'Tilsit (7th and oth of July 
1S07). Talleyrand had a hand only in the later <le\elopin(‘nts 
of these negotiations ; and it has been shown tliat he cannot 
iiave been the means of revealing to the British government 
the secret arrangements made at 'I'ilsil between FTance and 
Russia, though his private enemies, among them Fouchts have 
charged him with acting as traitor in this atfair. 

Talleyrand had long betm wear\' of serving a master whose 
poliev he more and more disapproved, and after the return 
from Tilsit to Paris he resigned office. Nevertheless Napoleon 
retained him in the eouncil and took him with him to the inter- 
view with the Emperor Alexander I. at Erlint (September 
itSoS). 'There 'Talleyrand secretly ad\ised that potentate not 
to join Napoleon in putting pressure on Austria in the way 
desired by the Freiu'h emper«ir ; but it is well known that 
Alexander was of tliat opinion l)efore 'Talleyrand tendered ih(^ 
advice. 'Talleyrand disapproved of the Spanish policy of 
Napc'leon which culminated at Bayc3nne in May iSoS ; and the 
stories to the contrary" may in all probability be dismissed as 
idle rumours. It is also hard to believe the statement in the 
Talleyrand Mei^oirs that the ex-foreign minister urged Niipoleon 
to occupy Catalonia until a maritime peac t* could l)e arranged 
w'ith England. On 'Talleyrand now fell the disagreeable task 
of entertaining at his new mansion at Valencay, in 'Touraine, the 
Spanish princes virtually kidnapped at Bayonne b\- the emperor, 
'They remained there until -March 1814. At the close of 1808, 
while Napoleon was in Spain, 'TalCyrand entered into certain . 
relations with his former rival Fouche (q.v.), which aroused the j 
solicitude of the emperor imd hastened his return to Paris. 
He subjected 'Talleyrand to violent rcproac'hes, which the 
ex-minister bore with his usual ironic'al calm. 

After the Danubian campaign of 1809 and the divore'e of 
Josephine, Talleyrand used the inlluenc'c which he still possessed 
in the imperial council on behalf of the choic.e of an Austrian 
consort for his rnastcT, for, lik(‘ ^fetternic h (who is said first to 
have mooted the proposal), he saw' that this would safeguard 
the interests of the Habsburgs, whose influence he felt to be 
essential to the welfare of Europe. lie continued quietly to 
observe the course of evemts during the disastrous years 1812-13 ; 
and even at the beginning of the Moscow campaign he summed 
up the situation in the words, “ It is the beginning of the end.” 
Early in 1814 he saw Napoleon for the last lime ; the emperor 
upbraided him with the words : “ You arc a coward, a traitor, 
a thief. You do not even believe in God. You have betrayed 
and deceived e\'erybodv'. You would sell even > our own father.” 
Talleyrand listened unmoved, but afterwards sc.nt in his resigna- 
tion of his seat on the council. It was not accepted. He had 
no share in the negotiations of the congress of ChJitillon in 


the Act of Abdication at Fontainebleau. I'hc next effort of 
'Talleyrand was to screen France under the principle of h gitimacy 
and to prevent the scheme of partition on w'hich seveial of the 
German statesmen were bent. 'Thanks mainly to tlu support 
of the tsar and of luigland these schemes were foih il ; and 
France emerged from her disasters with frontiers which were 
practically those of 1792. 

At the congress of Vienna (1814-15) for the setlK-ment of 
European affairs, Talleyrand, as tlu' n^presentalivc of the 
restored house of Biniibon in France, managed adroitl\ to break 
up the league of the Powias (framed at (‘haumonl in I'cbruary 
1814) and assisted in forming a sci'rct alliance bctwci n 1 aighnul, 
Austria and F'rance in dnler to prevent the complete al'S()r[)tidn 
of Poland hv Russia and of Saxony by Prussia, 'rhe lu w triple 
alliance had the effect of lessening the demands of those Pow ers, 
and of heading to the well-known territorial compromisi- of 1815. 
Evcrvthing was brought into a state of uiii'ertainly o ice more 
bv the escape of Napoleon from Elba ; but the evenis of the 
liundred Days, in which Talleyrand had no share- lie i cmained 
; at Vienna until the 10th of June -bn^ugliL in the Bourbons once 
' more ; and 'Talleyrand’s plea for a magnanimous treatment of 
; France under Louis XN'IIl. once more prevailed in all iinj)ortant 
I matters. On the plh of July 1S15 ho became foreign minister 
j and [)resid(nt of the council under J.oiiis XV III., but diplo- 
i matic and other dilliculties led him to resign his appointment 
I nn the 23rd of September 1815, Louis, however, naming him 
j higii chamberlain and according him an annuity of 100,000 
I francs. I'hc rest of his life calls for little notice ex( (pt that 
I at the time of the July Revolution of 1830, which unseated the 
elder brancli of the Bourbons, he urged Louis Philipi)('. duke of 
Orleans (^/. 7 ^), to take the throne offen-d to him by popular 
acclaim. The new* sovereign offered him the portfolio for foreign 
affairs ; but Tallt'yrand signified his preference for the i mbassy 
in London. In that ca[)aeity he took an important pari in the 
negotiations respecting the founding of the new' kingdom of 
Belgium. In April 1834 he crowned his dijilomatic career by 
signing the treaty which brought together as allies France, 
Great Britain, Spain and Portugal ; and in the autumn of that 
year he resigned liis embassy. During his last da}S he signed 
I a paper signifying his reconciliation with the Roman (atholic 
I ('hurch and his regret for many of his earl\' ac tions. 'The king 
visited his death bed. His death, on thci 17th of May 1838, 
called forth w idespread expn'ssions of esteem for the statesman 
who had rendercii such great and varied scTviees to his ('ounlr\ . 
lie was buried at Valen(;ay. He had liecm separated from the 
I former Madame Grand in 1815 and left no heir. 

I Lhider all the ineonsisteneies of 'Talleyrand’s career there lies 
j an aim as steadily consistent as that which inspin'd his conlern- 
I porary, J^afayelte. 'They both loved J^Vance and the cause of 
! constitutional liberty. 'Talleyrand believed lhal he served 
' those causes best by remaining in offu e wheiu*ver possible, and 
j by guiding or moderating the actions of his chiefs. He lived 
to see the triumph of his principles ; and no Frenc hman of tliat 
I age did so much to repair the misc-hief wrought by fanatics and 
I autocrats. Jn the opinion of c-nlightened men this will mitigate 


Fcbruary-March 1814. On the surrender of Parjs to the allies j 
(30th of March 1814), the Elmperor Alexander I. took up his 
abode at the hc'jtcl Talleyrand, and there oc enured the c!onfercnc:e 
wherein the statc^sman persuaded the victorious polenlate that 
the return of the Bourbons was the only possible solution of 
the French problem, and that the principle of legitimacy alone 
would guarantee Europe against the aggrandizement of any 
one state or hejuse. As he phrased it in the 'I'alleyrand Memoirs : 

“ The house of Bourbon alcjne c.ould cause France nobly to 
conform (jnc e more to the happy limits indicated by policy and 
by nature. W ith the hc^use of Bourbon France c-eased to be 
gigantic in c>jvl- r to be great.” 'These; arguments, reinfcjrced 
by those of the royalist agent dc Vitrolles, convinced the tsar ; 
and Tallcyrand/on the ist of April, convened the* Frenc h senate 
(only 64 members out of 140 attended), and that body pro- 
ncjuncecl that Napolecjq had forfeited the crown. 'Jen clays 
later the fallen emperor recognized the inevitable and .‘^igned 


the censures that must be passe d on him for )u's laxity in matters 
financ ial. If he enricLed iiimself, he; also helpc^ci to save France 
Irom ruin at more; crises than one. In jirivalc life his ease c»f 
bearing, friendliness, and, above all, his inc'xhaustible fund of 
humour and irony, won him a large c irc le of friemds ; and judgexs 
so c‘xacting as Mines de Stael and do Rcmusal and J.ord 
Brougham avowed their delight in his society. 

By a nflderl to tiis will on the i^tli of March 'Pnllev- 

ran<j leit liis memoirs and pn])ers to the duchess of Dino and to iM. 
de Bacourt. The latter n;vised them with canx and added to them 
other piecc-s emanating from Talleyrcind. 'They were not to l)i; 
puhlishefl until after the lapse of thirty years from the' time of 
Talleyrand’s death. Fr^r various reasons they did not see the li^;ht 
until iSoi. 'Ihis is not the places in which to discuss so larj^e a 
f|ucslion as that oi the mnuineiu*ss of the Mtmoirt’s, which. iiKieed, 
is now generally admitted. 'Phere an;, however, several suspicious 
circumstances which tell against them as documents of the first 
importance, notnhiv these ; first that Tallevrand is known to have 
clcjstroyecl many of liis most important papiTs, and secondly that 
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M. de Bacoiirl almost certainly drew up the connected narrative 
which we now ])osscbs Iroin notes which were in more or less of con- 
fusion. Ft)r tins question see articles by M. CluKiuet in Jiev. critique 
d’histiurc ct de litttriiturr , 25th of May 1891 (Paris) ; also articles by 
others in the Rev. historique, vols. xlviii. and xlix. (Paris) ; also in 
Xhci Quartcrlv Reviciv, No. (London, 1891), and Edinhurffh Review, 
vol. J74 (London, 1891) ; by P. Bailleu in the Historischc Zeitschrift, 
vol. Ixviii. (Munich, 1892), and by Albert Sorel in his Lectures 
historiqHCS (pp. 70 -112). 

The Talleyrand Memoires were edited by the due de Broglie in 
5 vols. (Paris, 1891 2). They have been translated into English 
i)y A. Hall, 5 vols. (London, 1891-2). Of his letters and despatches 
the following are the chief collections : — (L Pallain, La mission de 
Tallcwand a Londres en 1792 (Paris, 1889), and I.e ministere de 
Tallevrntid sou^ le Directoire (Paris, 1891); 1 *. Bertrand, Lettres 
inedites de Talleyrand d Napoleon, 1800-9 (Paris, 1889) ; G. Pallain, 
Talleyrand ct Louis XVJIL (Paris, 1881), and Ambassade de Talley- 
rand]) Londres (1830-4), 2 vols. (Paris, 1891). 

Among the l)iographies, or biographical notices, of 'ralleyrand the 
following are, on the whole, hostile to him : G. Toucharcl l^afosse, 
Talleyrand, Mi' toire politique et vie intime (Paris, 1848) ; G. Michaud, 
Hist, politique et privee de Talleyrand (Paris. 1853): A. Pichot, 
Souvenirs intimcs siir lallcyrand (l^aris, 1870); Saintc-Beuve, “Tal- 
leyrand.” in Nouveatt.v lundis, No. xii. ; and Villeniarest, Talleyrand. 
Tlie estimate of him of Sir H. L. Bulwer I.ytton in \\\^ H i stork al 
Characters, 2 vols. (London, 1867) and that of Lord Brougham in 
Historical Sketches of Statesmen, 3 vols. (London, 1845, new edition), 
are l^tdler balanced, but brief. Of recent biographies of Talleyrand 
the best are Lady Blennerliasset’s Talleyrand (Berlin, 1894, Eng. 
translation by K. Clarke, 2 vols. London, 1894) ; Talleyrand, a Hio- 
f^raphical Study, by Joseph McCabe (London, 1906) ; and Bernard de 
Lacombe, La vie priviui de 'Talleyrand (1910). (J. Hl. R.) 

TALLIEN, JEAN LAMBERT (1767-1820), French Revola- 
tionist, was tlie son of the matlre d^ hotel of the maniuis de Bcrcy, 
and was born in Paris. The marquis, perceiving the boy’s 
ability, had him well educated, and got him a place as a lawyer’s 
clerk. Being much excited by the fir.st events of the Revolu- 
tion, he ga\'{j up his desk to <?nter a printer’s office, and by 1791 
he was overseer of the printing department of the Moniteur. 
While thus employed he conceived the idea of the journaUaffiche, 
and after the arrest of the king at Varennes in June 1791 he 
pku'arded a large printed sheet on all the walls of Paris twice a 
week, under thi^ title of the Atiii des Citoyens, journal f rat ern el. 

'fhis enterprise, of which th(‘ expenses were defrayed by the 
Jacobin Flub, made him well known to the revolutionary 
leaders ; and he made himself still more conspicuous in or- 
ganizing the great “ Fete de la Liberte ” on the 15th of April 
1792, in honour of the relea.scd soldiers of (liateau-Vieux, with 
Collot d’Herbois. On the 8th of July t 7()2, he was the spokes- 
man of a dey)utation of the section of the l*lacc Royale which 
demanded from the legislative assembly the reinstatement of 
the mayor, Jerome Petion, and the procureur, P. L. Manuel, 
and he was one of the most active popular leaders in the attack 
upon the Tuilerics on the loth of August, on which day he was 
appointed secretary or clerk to the revolutionary commune of 
Paris. In this capacity he exhibited an almost feverish activity ; 
he perpetually appeared at the bar of the assembly on behalf of 
the commune ; he announced the massa(Tes of September 
in the prisons in terms of apology and praise ; and he sent off 
the famous circular of the 3rd of September to the provinces, 
recommending them to do likewise. He had several persons 
imprisoned in order to save them from the fury of the mob, 
and protected .several suspects himself. At the close of the 
month he resigned his post on being elected, in spite of his youth, 
a deputy to the Convention by the department of Scinc-ct-Oise, 
and he began his legislative career by defending the conduct 
of the Commune during the massacres. He took his scat upon 
the Mountain, and showed himself one of the most vigorous 
Jacobins, particularly in his defence of Marat, on the 26th of 
February 1793 ; he voted for the execution of the king, and was 
elected a member of the Committee of General Security on the 
2ist of January 1793. After a short mission in the western 
provinces he returned to Paris, and took an active part in the 
coups d'etat of the 31st of May and the 2nd of June, which re- 
sulted in the overthrow of the Girondists. For the next few 
months he remained comparatively quiet, but on the 23rd of 
September 1793, he was sent with Claude Alexandre Y.sabcau 
(1754-1831) on his mission to Bordeaux. This was the month 
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in which the Terror was organized under the superintendence of 
the ('ommittccs of Public Safety and General Security. 

Tallien showed himself one of the most vigorous of the pro- 
consuls sent over France to establish the Terror in the provinces ; 
though with but few adherents, he soon awed the great city 
into quiet. It was at this moment that the romance of 'lallien’s 
life commenced. Among his prisoners was Thert^se, the divorced 
wife of the comte de Fontenay, and daughter of the Spanish 
banker, Fran(;*ois Cabarrus, one of the most fascinating women 
of her time, and lallien not only spared her life but fell in love 
with her. Suspected of “ Modcratism ” on account of this 
incident, especially when he was recalled to Paris, 'lallien 
increased, in appearance, his revolutionary zeal, but Thcrese 
abated his revolutionary ardour, and from the lives she saved by 
her entreaties .she received the name of Our Lady of Ther- 
midor,” after the 9th of Thermiclor. Tallien was even elected 
president of the Convention on the 24th of Alarch 1794. But 
the Terror could not bo maintained at the .same pitch : Robes- 
pierre began to see that he must strike at many of his own 
colleagues in the committees if he was to carry out his theories, 
and Tallien was one of the men condemned with them. They 
determined to strike first, and on the great day of Therm idor 
it was Tallien who, urged on by the danger in which his beloved 
lay, opened the attack upon Robespierre. 'IFe movement was 
succe.ssful ; Robespierre anil his friends were guillotined ; and 
Tallien, as the leading 'rhermidorian, was elected to the Com- 
mittee of Public Safety. lie showed himself a vigorous d’her- 
rnidorian ; he was instrumental in suppressing the Revolu- 
tionary Tribunal and the Jacobin Club ; he attacked J. B. 
Carrier and Joseph Lebon, the representants en mission of 
Nantes and Arras ; and he fought bravely against the insurgents 
of Prairial. In all these months he was supported by There.se, 
whom he married on the 26th of December 1794, and who became 
the leader of the social life of Paris. His last political achieve- 
ment was in July 1795, when he was present with Hoche at the 
destruction of the army of the i^migrt^s at Quiberon, and ordered 
the executions which followed. Aft(*r the ('lose of the (onven- 
tion Tallien’s political importance came to an end, for, though 
he sat in the (.'ouncil of Five Hundred, the moderates attack^ 
him as terrorist, and the extreme party as a renegade. Madame 
Tallien also tired of him, and became the mistress of the rich 
banker Ouvrard. Bonaparte, however, who is said to have 
been introduced by him to Barras, took him to Kgypt in his 
great expedition of June 1798, and after the capture of Cairo 
he edited the official journal there, the Dhade Kgyptienne, 
But General J. F. Mcnou sent him away from Egypt, and on his 
passage he was captured by an English cruiser and taken to 
London, where he had a good reception among the Whigs and 
was well received by Fox. On returning to France in 1802 he 
obtained a divorce from his wife (who in 1805 married the comte 
de Caraman, later prince de Chimay), and was left for some time 
without employment. At last, through Fouch^ and Talleyrand, 
he got the appointment of consul at Alicante, and remained 
there until he lost the sight of one eye from yellow fever. On 
returning to Paris he lived on his half-pay until 1815, when he 
received the favour of not being exiled like the other regicides. 
His latter days were spent in poverty ; he had to sell his books 
to get bread. He died in Paris on the i6th of November 1820. 

Tallien left an interesting Discours sur Ics causes qui ont produit 
la Rtvolution fran^aise (l\aris. 1791, in 8vo) and a Mimoire sur 
V administration de V Agvptc d Varrivie des Tran^ais. See Tallien 
ct I* Expedition d*£gyptc, in La Rivalutian Franfatse : Revue 
d'histoire modernc ct contemporaine, t. iii. p. 2O9. On Madame 
Tallien see Arsine Iloiissaye, Notre Dame de Thermidor {V 2 lx\^, 
1866); J. Turquan. Souveraines et grandes Dames : La citoyenne 
Tallien, Umoignages des contemporains et documents inidits (Paris, 
1898) ; and Louis Gastine, La belle Tallien (i9C>9)- 

TALLIS (Tatj.ys, Talys, or Tai-tjsius), THOMAS (c. 1515- 
1585), justly styled “ the father of English cathedral music,” 
was born about 1515. It has been conjectured that, after 
singing as a chorister at old Saint Paul’s under Thomas Mulliner, 
he obtained a place among the children of the chapel royal. 
He is known to have become organist at Waltham abbey, where. 
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on the dissolution of tlh? monaslory in 1540. lu- roroivod, in com- 
pensation for the lo>s of his pietorruont, 20>. lor wages and 
20s. for reward. In the library <»t tlie brilish ^lust'um there is 
preserved a volume of MS. tivaiiMS on music, oiii e belonging to 
the abbey, on the last page of which appe.irs his autograph, 
“ Thomas l allys ” — the only .specimen known. 

Not long after his di.smissal from Wallhanu 'lallis was ap- 
pointed a gentleman of the chapel royal : and tlu'iu'clorward 
he laboured so zealously for the ativancemi’iil of his art that 
the English school owes more to him than to any other compoMT 
of the 1 6th century. 

One of the earliest compositions by Tallis to which an approxi- 
mate date can be as.signed is the well-known Senu'e in the 
Dorian Mode, consisting (^f the reniU\ Te Denni, Bencdictus, 
Kyrie, Xieene Creed, Sanctns, Clvria in Exeehis, Ma'^nijlca/ 
and Xunc Diiniltis, for four voices, together with the Preee\\ 
Rfsponsey, Paternoster and Litany, for five, all published for 
tlu* first time, in the Rev. J<^hn Barnard's First Book of Selected 
Church Music, in 1641, and reprinted, with the exception of the 
Venite and Paternoster, in Ihjyce’s Cathedral Music in 1760.^ 
That this work w.is composed for the purpose of supplying a 
pressing need, after the publication of the second prayer-]M)()k 
of King Edward \T. in i552,there can he no doul)t. Written 
in the style known among Italian composers as lo stile faini^- 
Hare, i.e, in simple countcipoint of the first species, nota contra 
notam, with no attempt at learnerl c»)mpli('ations of any kind — it 
adapts itself with ecjual dignity and clearnt'ss to the expression 
of the verbal text it is intended to illustrate, bringing out the 
sense of the words so plainl\‘ lluit the listener tannot fail to 
interpret them aright, while its pure rich harmonies tend far 
more surely to the excitement of de\otio[ial feeling than the 
mar\*ellous combinati(ins by means of which too many of lallis’s 
contemporaries sought to astonish their hec.rers. while forgetting 
all the loftier attributes of their art. In >elf-restraint the Litany 
and Responses bear a close analog}* to the Improperia and other 
similar works of Palestrina, wherein, addressing himself to the 
heart rather than to the ear, the princeps musicae produces the 
most thrilling effects by means which, to the su|)erficial critic, 
appear almost puerile in their simplicity, wliile those who are 
able to look beneath the surface discern in them a subtlety of 
style such as none but a highly cultivated musician can appre- 
ciate. Of this profound learning Tallis possessed an inex- 
haustible .store ; and it enabled him to rai.se the English school 
to a height w*hich it had never previously attained, and whuh 
it continued to maintain until th(* de.ith of its last representative, 
Orlando Gibbons, in 1625. Though this school is generally said 
to have been founded by Dr T\e, there can be no doubt th*it 
Tallis was its greatest ina-ster, and that it was indebted to him 
alone for the infusion of new life and vigour which prevented 
it from degenerating, as some of the earlier Ideinish schools h.jd 
done, into a mere vehicle for the display of fruitless enidition. 
Tallis’s ingenuity far surpassed that of his most erudite ('on- 
temporaries ; and like every other great musician of the period, 
he pnxluced occasionally works confessedly intended for no 
more exalted purpose than the (!xhibiti()n of Ids .stupendous 
skill. In his canon Miserere nostri (given in Hawkins’s History 
of Music) the intricacy of the contraf)untal devic es .s(‘ems little 
short of miraculous ; [yet tiie resulting harmony is smooth 
and normal, and only the irregular complcxit}* of the rhythm 
betrays the artificiality of its structure, dhe famous fort)’-part 
motet, Spent in alium, written for eight five-part ( hoirs, stands 
on a far higher plane, and the tour de force of handling freely 
and smootlily so many independent parts is the least remark- 
able of its qualities. An excellent modern edition of it was 
produced by H. Mann in t 8S8 (London, Weekes & (V).) ; 

and, when the reider has overcome the diftiadty of reading a 
score tliat runs dlB^ss two pages, he finds himself in the presence 
of a living classic. The art with which the climaxes are built 
up showarithat Tallis’s object in writing for forty voices is indeed 

^ Boyce’s unaccountable orniision of the v'cry beautiful Veuite 
is a misfortune which cannot be too d'^cply dcplorcil, .since it has 
led to it.s consiemnumt to almost hopeless oblivion. 


: to produce an effect that could not be proriuced by thirty-nine.] 

I 'fhese tours dc force, howexer, though apprc^ichable only by the 
j greatest contrapuntists living in an age in which counterpoint 
I was cultivated with a suci ess that has never since been equalled, 
.serve to illustrate one phase only of dallis’s many-sided genius, 
which shines with e([ual brightness in the eight psalm-tuncs 
(one in each of tlic first eight modes) and unpretending little 
Veni Creator, printed in 15^7 at the end of Archbi.sho]) Parker’s 
First {hiiiu/tiayene of Metrical Psalms, and many other compo- 
sitions of like simplitMty. 

In 1575 'Ldlis and his pupil William Byrd — as great a contra- 
puntist as himself— obtained from Queen JBizabeth ro\ al letters 
i patent granting them the exclusive right of printing music and 
I ruling nuisie-paper for twenty-(me years ; and, in virtue of this 
j privilege, tliey issued, in the .same year, a joint W’ork, entitled 
; Canlioncs quae ah ar^umento Sacrae vocantur, quinque et sex 
! partium, (XMitaining sixteen motets by Tallis and eighteen by 
: Byrd, all of the highest degree of exciBeneix Some of these 
I motets, adapted to English words, are now* sung as anthems in 
j the Anglu'un cathedral service. Hut no such tran.slations appear 
; to have betm made during Tallis’s lih'time ; and there is strong 
! reason for believing that, though both he and lU rd outwardly 
conformed to the new religion, and composed music expressly 
for its use, they remained ( atholies at heart. 

'lallis’s contributions to the Cantiones Sacrae were' the last 
of his compositions published during his lifetime. .H(‘ did not 
live lo w itne.ss the expiration of the patent, though Byrd surv'ived 
it and published two more books of Cantiones on his owm 
account in 1 58() and 1501, bc.sidcs numerous other works. Tallis 
died November wa.s buried in the parish church 

j at Greenwich, where a quaint rhvmed epitaph, jireserved by 
* Strype, and reprinted hy Hiirni'y and Hawkins, rei'orded the 
fa('t that he served in the chapel royal during the reigns of 
I Henry VIII., Edward VL, Mary, and Elizal)Clh. d'his was 
, dcMroycd w'ith the old chun'h about 1710 ; Vuit a copy has 
I since been substituted. Portraits, professedly authentic, of 
; 'I'.dlis and Byrd, were engraxed by Vandergucht in 1730, for 
' N \rt )las Maym’s projected History ojf M usic, but never published. 

; One c(.)py on lx* is knoxvn to exist. 

j Not inaiiv works besides those already mentioned w'crc printed 
i diurinj; 'Ldlis’s lifetime ; but a great number arc ])rcs(Tve(l in MS. 
It is to be ft*arcd that many niori! wtu'e destroyed, in thtJ 17th 
century, during the spoliation of the catlicdral libraries by the 
Puritans. (\V. S. K.) 

! TALLOW (M.E. ialugh, ialg, cf. Du. talk, L. Ger. talg ; the 
I connexion xvith O.E. taelg, dye, or Goth, iulgus, firm, is doubt- 
i fill), the solid oil or fat of ruminant animals, but commercially 
j obtained almost cxclusix ely from oxen and siieep. 'I'he various 
j methods by xvhi( li tallow and othiT animal fats are .separated 
I and purified are dc'alt xvith in the article Oi i.s. Ox tallow occurs 
I al ordinary temperatures as a solid liard fat having a yellowish 
j w*hitc colour. The tat is insoluble in cold ali'oliol, but it dissolves 
' in boiling alcohol, in c hloroform, ether and the e.ssential oils. The 
i har(lne.sso£ talloxvand its melting-point are to some extent affected 
by the food, age, state of health, &c., of the animal yielding it, 
the firmest ox talloxv lieing obtained in certain provinces of 
Russia, xvh(‘re for a great jiarL of the }’ear the oxen are fed on hay. 
Nexv tallow melts at from 42*5'' to 43"^ C., old tallow at 43-5°, and 
; the melted fat n'lnains liijuid till its temperature falls to 33® or 
! 34° C. Talloxv consists of a mixture of two-thirds of the solid 
i fats palmitin and stearin, with one-third of the Ikjuid fat olein. 

Mutton Udlow differs in sevi^ral respects from that obtained 
from oxi'n. It is whiter in colour and harder, and contains only 
I about 30 p(T rent, of olein. Newly rendered it has little taste or 
smell, but on exposure it quickly b(!comcs rancid. Sweet mutton 
talloxv melts at 46® and solidifies at 36® C. ; xvhen old it docs 
not melt .under 49®, and becomes solid on rcacliing 44® or 45° C. 
It is sparingly .soluble in cold ether and in boiling alcohol. 

TALLOW TREE, in botany, the popular name of a .small 
tree, Siillingia sebifera, belonging to thc^ family Euphorbiaceae, 
a native of China, but cultivated in India and other warm 
I countries. The seeds are thickly coated with a white greasy 
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substance— so-callcd vegetalde tallow — from which candles are 
made, and which is also used in sonp-making and dressing cloth. 
The butter tree or tallow tree of Sierra Leone is Pentadesma 
hntyyacea, a incml)cr of the family Guttiferae. 'J'he fruit, which 
is 4 to s in. long and about 3 in. in diameter, has a thick fleshy 
rind abounding in a yellow greasy juice. 

TALLY, an old device, now obsolete, formerly used in the 
Lnglish oxc]ie(|ucr for the purpose of keeping accounts. T'he 
tally was a willow or hazel stick about one inch in depth and 
thickness, and roughly shaped like a thick knife-blade (see 
big. i). Notches (see Idg. 2) were cut on it showing the amount 


stoves which warmed tlie houses of parliament. On the T6th of 
October J834 the houses of parliament were burnt down by the 
overheating of the stoves through using too many of the tallies. 

The so-called tally-irade was an old system of dealing carried 
on in London and in the manufacturing districts of England, by 
which shopkeepers furnished ( (Ttain articles on credit to their 
customers, the latter paying the stipulated price for them by 
weekly or monthly instalments (sec MX'ulloch, Dictionary of Com- 
merce^ - the precursor, in fact, of the* modern instalment system. 

See S. R. Scargill-Bird, Guide to the Public Records {Calendar of 
State Papers ) ; H. Hall, Curiosities and Antiquities of the Exchequer. 



Fre,. I. — A tally (} scale) (not the same as that shown in Fig. 2). 


paid, a gauged width of rj inches representing £1000, 1 inch 
■^100, 2 incli j£io, half a notf’li of this size representing £i ; 

inch ts., and the smallest notch id. ; half-pennies were rep- 
resented b\ small hoU‘s. 'J'lie account of the transaction was 
writt(‘n on the two opposite sides, the piece of wood being then ' 
split down the middle through the notches ; one half, called ' 
the tally, being given as a form of receipt to the person making ' 
the payment, whil(‘ the other half, ('ailed the counter-tally, was | 
kept in th(‘ ex('hequcr. J^ayments made into the exchequer ' 
wert' entered into an a('count-book, from which they were trans- ^ 


TALMA, FRAN9OIS JOSEPH ( 1763-1826), French actor, was 
born in Paris on the T5th of Januar)' 1763. His father, a d(*ntist 
there, and afterwards in London, gave him a good English 
(?dii('ation, and he returned to Paris, where for a year ami a half 
he practised d(;ntistry. His predileclii)n for the stage was culti- 
vated in priv'ate theatricals, and (m the 21st of November 1787 
he made his debut at the ('om(:di(* J'Van^aisc as Seide in Voltaire’s 
Mahomet. His efforts from the first won approval, but for a 
(;onsid(‘rable time he only obtained secondary parts. It was as 
the jeune premier that he first came prominently into notice. 


OxJirOi. •“ 





Fig. 2. — Diagrammatic view, showing notches with facsimile of writing, of an Exchequer tally (2 scale), acknowledging the receipt 
of 4s. .?bl. on tlie .75th of October i7;,g, from Edward Ironside, Esq,, as a loan to the king on ])er cent, annuities payable 

out of tlic Sinking Fund, on account of ;^5()().oo() granted by Act 11 (ieo. 11 . , c. 27. 'i'lu? date is written upon the nnper side of the 
tally, wliere the two ii()tclie,s denoting £200 an* cut. The lower side, on which the smaller notches are cut, has onl}’ the word Sol 
\vritt(Mi iijion it. 


ferred to a strip of pan'hment, or leller^s bill ; this was then 
throw'll down a pipt* into the tally-court, a large room directly 
under the teller’s offic'c. In the tally-eonrt were olTicers of the 
clerk of the pells ’’ ^ and of the auditor as representing the 
chambcrliiin of the exchequer. The teller’s bill was then 
entered in the intmitus or receipt-book by the officer of the 
clerk of the pells, and in another boi^k, called the bill of the day, 
by the auditor’s clerk. A tally was then made of the teller’s 
bill, and it was given on application, generally on the following 
day, U) the person paying in the money. At the end of the day, 
the bill of the day was passed on to the clerk of the ra.sh-book, 
by whom all the day’s rec eipts were entered (s{*e the “ Great 
Account ” of Public Income and Expenditure, part ii. app. 13, 
July 1869, by H. W. Chisholm). 

The practice of issuing w'ooden tallies w'as ordered to be 
discontinued by an act of 1782 ; this act came into force on the 
di’ath of the last of the chaml)erlains in 1826. The returned 
tallies were steered in the room which had formerly been the 
Star-chamber. This room was completely filled l)y them, so 
that in 1834, when it w'as desired to use the room, the tallies 
were ordered to be destroyed. They were used as fuel for the 

^ So calk'd from tlic pells or sheepskins (Lat. peltis, skin) on which 
the records were written, 'the clerk of the pells was originally 
the private clerk of the treasurer. His duty was to keep separate 
records oi all monies entering and leaving the exchequer. Thes«i 
records were kept on two rolls, the pellis introiius, or pells receipt 
roll, and the pellis exitus. or pells issue roll. The office gradually 
became a sinecure, its duties being discharged by deputy. Previ- 
ously to 1783 the salary of the office was derived from fees and per- 
centages, liut in that year parliament settled the salary at ;Ji5oo 
a year. The office was* abolished in 1.^34. 


and he attaint'd only gradually to his unrivalled position as 
the exponent of strong and concentrated passion. Talma w^as 
among the earliest advocates of n'alism in scenery and costume, 
being aided by his friend the painter David. His first essay 
in this direction tofjk the form of aiipearing in the small role of 
Prociilus in Voltaire’s Brutus, with a toga and Roman head- 
dress, much to the surprise of an audience accustomed to i8th 
centur}" costume on the stage, and heedless whether or not it 
suited the part played. Talma possessed in perfection the 
physical gifts fitting him to e.xccl in the highest tragedy, an 
admirably proportioned figure, a striking countenance, and a 
voice of great beauty and power, which, after he had conquered 
a certain thickness of utterance, enabled him to acquire a 
matchless elocution. At first somewhat stilted and monotonous 
in his manner, he became by perfection of art a model of sim- 
plicity. Talma married Julie Carreau, a rich and talented lady 
in whose salon w'cre to be met the principal Girondists. The 
actor was an intimate friend of Napoleon, who delighted in his 
society, and even, on his return from Elba, forgave him for 
performing liefore Louis XVTII. In 1808 the emperor had 
taken him to Erfurt and made him play the Mori de Cesar to a 
company of crowned h(-*ads. F"ive years later he took him also 
to Drc.scien. Talma was also a friend of Joseph Chenier, Danton, 
Camille Desmoulins and other rev'olutionists. It was in 
( henier’s anti-rnonarchical Charles /A'., produced on the 4th of 
November 1789, that a prophetic cxjuplet on the destruction 
of the Bastille made the house l)urst into a salvo of applaus(3, 
led by Miraheau. T'his play was resp(msible for the politi- 
cal dissensions in the Comedie Frant^aise which resulted in the 
e.stal)lishment, under Talma, of a new theatre know'n for a time 
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as the Theatre do la Repuhlique, on the site of the present 
Th6:\tre Fran^ais. Here he won liis greatest triumphs. Further 
development in costume and make-up was shown in his stage 
portrait of Jean Jacques Rousseau (1790), pronounced a wonder- 
ful likeness in Le journaliste des ombres. In 1801 he divorced 
his wife, and in 1802 married Fharlottc Vanhove, an actress of 
the Oometlie Fran^aise. lie made his last appearance on the 
nth of June 1826 as Fharles VI. in Dclaville's tragedy, and he 
died in Paris on the 19th of October of that year. 

Talma was the author of Memoir es dc 1 . chain, prechlh Jc reflexions 
stir cct acteur et sur Vart tMotral, contribiite(.l to the Collection des 
memoires sur Vart dramatiqite, an<l puMislietl separately (1S50) as 
Reflexions de Falma sur Lekain et I'art the Ural. 

See Memoipcs de F. J. Talma, eoits par Itti-nieme, et reeueillis et 
mis en ordre sur les papiers de s,i famille, by Alex. Dumas (1850). 

TALMAGE, THOMAS DE WITT (1832-1902), American 
Presbyterian preacher, bom at Bound Brook, New Jersey, on 
the 7th ul January 1832. He was educated at the University 
of the City of New York (now New York University) and at 
the Reformed Dutch T'heological Seminary at New Bmnswick, 
N.J., from which he was graduated in 1856. Immediately after- 
wards he became pastor of a Reformed ('hurch at Belleville, N. J. 
In 1859 he remov(‘d to Syracuse, N.Y. ; in 1862 to Philadelphia, 
where he was pastor of the Second Reformed Dutc'h Church ; 
and in 1869 to the Central Presbyterian ( hunh in Brooklyn, 
where a large building known as the Tabernacle was erected for 
him in 1870. In 1872 this building was burned tlown. A 
larger one, holding 5000 persons, was built for him in 1873, but 
even thi.s could not contain the cTowds attracted by his eloquence 
and sensationalism. In i88() this church also was burned to 
the ground, only to be succeeded by another and larger one, 
which in its turn was burned in 189 j. Shortly afterwards he 
removed to Washington, wh(‘re from 1895 to 1899 ''‘ts the 

associate pastor, with Dr. Byron Sunderland (d. 1901), of the 
First Presbyterian Church. During the last years of his life 
Dr Talmage ceased to preac'h, and devoted himself to editing, 
WTiting and lecturing. At different periods he was editor of 
the Christian at Work (1873-76), New York ; the Advance 
(1877-79), Chicago; Frank Leslie's Sunday Magazine (1879-89), 
New York; and the Christian Herald (1890-1902), New York. 
For years his sermons were published regularly in more than 
3000 journals, reaching, it is said, 25,000,000 readers. Ilis 
books also have had large circulations ; among them are The 
Almond Tree in Blossom (1870); Every Day Religion (1875); 
The Brooklyn Tabernacle (1884) ; From Manger to Throne (1895) ; 
and The PalJmay of Life (1895). eloquence, while sensa- 
tional, was real and striking, and his fluency and the picturesijue- 
ness of hi.s language and imagery were remarkable. He died 
at Washington on the 12th of April 1902. 

TALMUD, the great Rabbinical thesaurus which grew up 
during the first four to six centuries of the Christian Era, 
and, with the Old Testament, became the ** Bible ” of the 
Jews, and the chief subject of their subsequent literary activity. 

I. Contents. — The Talmud (Hebrew “ teaching, learning ”) 
consists of the Mishruih (Heb. “ [oral] repetition, teaching *’), 
a systematic collection of religious-legal decisions developing 
the laws of the Old Testament, and the Gemdra (Aramaic 
“ completion, decision,’?, or perhaps also “ teaching ”), supple- 
mentary material, legahand otherwise.^ The whole was in two 
great recensions, Palestinian and Babylonian. Other material 
related tp tfae Mishnah is preserved in the Tdsephtd (Aram. 
“ addition **^ and the Midrdshlm, and since all these, together 
with the Targiimim, repre.sent the orthodox Rabbinical literature 
connecting the Old Testament with medieval and modern 
Judaism, the. reader should also consult the articles J p:ws (parts 
li. and iii.), Midrash, Targum, and for more detailed and critical 
treatment the references given to the Jewish Encyclopedia. 

* Mishnah stands in contrast to Miqra reading, scripture ") ; 
its Aram, equivalent is Maihniihd, from “ to repeat, whence 

the; ap[>ellation 7 'attna, “teacher" (§ 5 below). Ihesc ami the 
terms (‘lernara, Talmud, <&c., are more fully explained in H. L. 
Strack’.s invaluable Einleitung in den Talmud (Leipzig, 1908), 
pp. 2 sqq. 
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T'he Mishnah is a more or less careful arrangement of the 
extant Oral Law (see § 2), It forms the foundation of the 
(icmara, and is divided into six Sedar/m or Orders, (ach con- 
taining a number of Massektdth (" weavings,” cf. the et)’m()logy 
of “ text ”) or TYaetates. T'hese arc subdivided into Perdqim 
(" sections ”) or chapters, and these again into paragraphs or 
sentences. 

I . At^ra'jni (“ seeds "), the first Order, on .agriculture, is intro- 

duced hy (i) R.'^rakiUh (“ blessings “). on daily and othi r prayers 
and blessings. (2) Teah (“corner"), deals witli Lev. xix, 9 seq., 
xxiii. 22 : l^eut. xxiv. 10-22. and tlie rights of the poor. ( \) LVmai, 
or rather Dammai (“ doubtful ”), on iloiibtfiil cases relating to the 
tithing of fruit otterings. (4) Kil'avim (“of two sorts”), on for- 
bidden mixtures (Lev. xix. 19; lhait. wii. 9 11). (5) 

(“ seventh "). on tlu‘ sabbatical year (Ex. xxiii. ii ; I.ev. \xv. i -.S ; 
Deut. XV'. I sqt].). (o) JWritnoth (" heave offerings "), onthe laws in 

Nuin. xviii. .S sqq., 25 seq. ; Dent, xvdii. 4). (7) MdasnUh { ' titlics") 

or J/a'aser KTshen (" first tithe "), with reference to tin- Levites. 
Num. xvaii, 21-24. (•'^) Ma'asir Shenf (“ secoiul tithe ”), witli 

reference to the tithe eaten at Jenisalein, Dent. xiv. 2 ’-2b. (9) 

ffallah (“ cake "), on Xiim. xv. TS-21. (10) 'Orldh (“ foreskin " 

(of trees)), on Lev', xix. 23 -25. (ll) Rikkurim (“ first fruits "), 
on Kx. xxiii. 19; Dent, xxv'i. i si^q. The fourth cha])t(‘r of this 
treatise, printed in most editions, is properly a H.araitha. 

II. (" festival "). (i) ShabbCith, on the Sabbath as a day of 

rest. Ex. xx. lu, xxiii. 12 ; Deut. v. 14, (useful cilition by Slrack, 
1S90). (2) ' Rntbht (“ mixtures “ or am.ilgainations), on legitimate 

metluMls of avoiding ineemvamient restrictions on the Sabbath. 
(3) Pisafuni (“ passov'crs "—-sacrifices and meals), on Ex. xii., xiii. 
6-8, xxiii. 15; Lev. xxiii. 5 sipi. ; Num. xxviii. 16 stpi. ; Deut. xvi. 
I s(i<p, A'C. (4) Shi\/a/im (“shekels”), on the poll tax (F.x. xxx. 
12 sqq. ; Nell. X. 35). (5) Ytoml (.\ram. “ the day ”). or Kippnrlm 

(“atonement"), or Y. ha-k. (“the d.iy of atonement”), on Lev. 
xvi., xxiii. 26-32 (useful edition by 11 . L. Strack, Leipzig, 1904). 
(6) Sukkdh or Sukkoth (“ booties] ”), on Lev. xxiii. 34 sqjj. ; Nuin. 
xxix. 12 sqq.; Deut. xvi. 13 16. (7) B^sah (“egg,” tlie opening 

word) or Yom iob (“ good f/.t-. feast] day "), general rules for feast- 
days. (8) Rodi ha-Shanah (” New Year festival "), on tlu* services, 
the calendar, and more parluadarly on the first of the Seventh Month 
(cf. Num. X. lo, xxviii. ii S(|q.. Ac.). (9) Tdanith or I'd amyyCdh. 

i.e. “ fasl[s]." special obser\’anc(‘s rt‘la1ing 1 hereunto ; in particular 
to public fasts appointed in time of drought. (10) “roll" 

(of Esther), the reading of it at Purim, tN:c. (11) Mc’ed qCiton 
(“ the small M,” to distinguisli it from the name of this order), Or 
Mashkin (the first word), regulations for the intermediate festi- 
vals at Passover and Tabernacles. (12) UdyTyah (“ festiv'al”). on 
the three principal festivals, r)(*iit. xvi. *16^ the fluty of pilgrims 
and the tlelilements tf) be avoided (transl. from Bal). Talm. by A. W. 
Streane, ( ainb., 1.S91). 

III. Ncnhuu (“women"), (i) Yehamoth (“ sisters-in-law "), on 

the Icviratc, Ac. (2) Kc^thuboth (“marriage contracts"), rights 
and duties of husband and wife, (3) YMitnm (“ vows "), on Num. 
x.xx. (4) Niizlr (“ Nazirite “), on Num. vi. (5) Gittin (•* docu- 
ments"). on divorce and se])aratinn. (6) .^otCih (“ the faithless 
woman "), on Num. v. 11 -31. (7) (" sanctifications " 

of marriage), on tlic contraction of legal marriage. 

IV. NC'ziqin (“ damages "), also known as Yt'^shnvth (“ deeds of 

help "). (i) Bdbd qamtna (.\ram. “ the first gate ”), on injuries and 

compensation; civil law. (2) B. a (Aram, “the middle 

gate"), on sales, leases, lost property. (3) B. Bathra (Aram. “ the 
last gate "), on real estate. succc.ssion, &c. (4) Sanhedrin 

{avvlhpiQv), on procedure and criminal law. (5) AFakkoth, “blows." 
on the number to be inllicted (Deut. xxv. 1-3) and for what offence, 
Ac. (6) ShFbuoth (“ oaths ”), on Lev. v. 4 sqq. (7) * Kduyyoih, 
“ testimonies," viz. of later teachers regarding their jiredecessors, 
on the schfxds of Hillcl and Shamrnai, VXfjiba, Ac., important for 
the problem of the littTary growth of the Mishnah. (8) 'Aboddh 
Zdrdh (“ idolatrous worship "), regulations in reference to heathen 
idolatry (useful edition with Germ, transl. by Strack, 1909 ; and 
including that of the Gemara by F. C. Ewald, Nuremberg, 1856). 
(9) * Aboth or Pirife A. (“ sayings of the fathers "), a famous collection 
of maxims ; the sixth chapter on “ the possession of the law ” does 
not properly belong to the Mishnah (cd. with transl. by C. Taylor, 
Camb. 1897, and in German by 1 LI-. Strack, 1901). (10) liorCiyoth 

(“ decisions "), on judicial anti other errors (Lev. iv. i S{|q.). 

V. Qi\idshTm (“holy things”). (i) Zebahim (“sacrifices"), or 

shi^hitath (jUddshim (“ the slaughter of holy things "), on the sacri- 
ficial law'S, Ac. (2) MFndhdth (“ meat-offerings "), on Lev. ii. 5, 
11-13. vi. 7-16, xiv. 10-20; Ac. (3) Hullin or ShChitaih II. (“[the 
slaughter of] common things"), oh non -sacrificial meat. (4) 
BZkdroih (“first-born"), on firstlings (Ex. xiii. 12 seq.; Lev. 
xxvii. 26 seq. ; Num. viii. 16-18, xviii. 15-17 ; Deut. xv. 19 sqq.). 
(5) 'Ardkin (“valuations" for ransom, Ac.), on Lev. xxv. 15-28, 
29 sqq., xxvii. 2 sqq., 28 seep (6) 'PImfirdh (“ exchange " of 
dfiflicated animals), cf. T.ev. xxvii. 10, 33. (7) AYrfiho/h (“ cutting 

off"), on excommunication, Ac. (^)'MPi/dh (“trespass"), on 
Lev. V. 15 s<[(\. ; Num. v- <>-8. (9) 7 'dmfd, on the “continual or 
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perpetual (daily burnt otlerinj^).” Ex. xxix. 38 42 ; Num. xxviil. 
2^-8. (10) MiMloth ("measures”), an important tractate on the 

temple (measurements, f;atos, halls, t'tc.). (ii) Qiunun ("nests”), 
on sacrihees of doves by the poor (cf. T.ev. i, T4-17, v. i sepp, xh. 8). 

VT. Tohoroth or 7V//., ” purilications,” a euphemism for things 
which are ritually or ceremonially " unclean.” (i) Kvlim 
(" vessels ”), tlu‘ir uncleanness (cf. Lev. xi. 32 S(pp ; Num. 
xix. 14 sqq., xxxi. 2u sqcp). (2) Ulu'ilofh ("tents”), on dehlement 
through a corpse (Num. xix. 14-20), c*v:c. (3) (" plagues,” 

i.e. leprosy), on Lev. xhi. seq. (4) /Viul/i (the fredj “heifer”), on 
Num. xix. (;) '\\'‘lulrdth (cupliemisni for impurities), on minor 
dehlements. (0) Miiiiva vth (ritual baths), batliing for the defiled 
(cf. Lev. xiv. .s, XV. 5 sqq. ; Num. xx.xi. 23 ; also .^Iark vii. 4). (7) 

NidihVi (female ” impurity ”), on Lev. xv. iQ-33 (8) AfakshTmt 

(" predisposing ”). or Mashi/ifi (" liquids ”), on (h^lilement caused by 
wet unclean things (cf. Lev. xi. 34, 37 seq.j. (9) Zabim (" tho.se with 
a discharge”), on Lev. xv. (to) '('Ahul Yoni (“immersed for for 
onj the day ”). on those who havi; taken a ritual bath anti must wait 
until sunset lieforc becoming ritually pure (see I>ev. xv. 5, xxii. 
Os ’(|. ; Num. xix. 19). (ii) “ hands,” their purification 

(cf. Matt. XV. 2. 20; Mark vii. 2 4, (tc.). (12) I'gshi (“stems”), 

on the relation between fruit and tlie stems and stalks as regards 
defilement, Ac. 

To Order IV. the Babylonian recension of the 'falmutl adds seven 
treatises, which care of later origin and are regarded as more or less 
extra -canonical. (i) A both dt^ Rahhi Nathan, an expansion of IV. 
Q, attributtid to a second-century Eabbi, but post-Talimidic (ed. S. 
Schochter, 1887). (2) So/>hA‘rTHi ("scribes”), on the writing of the 

scrolls of tin- Pentabuirh, grammatical (M.nssoretic) rules, and (a 
later addition) on the liturgy (ed. J. Miiller, J^eijizig, 1878). (3) 

Khcl Rahbathi (" great weeping ”), or, euphemistically, S<^ntdhbth 
(" joys ”), on mourning customs and rules. (4) Kallah (" betrothed, 
bride”), 011 chastity in marriage, Ac, Dorek Ens (5) Kabbah, and 
(6) y.rttd, a "large” and a “small” treatise on various rides of 
“ conduct ” and social life. (7) iHneq ha-Shdlom, a “ chajitcr on 
])eace ” (peacefulness). In addition to these seven, other small 
Talmudic treatises are also reckoned (edited by R. Kirchheirn, 
Frankfort -on-Main, 1851). These deal with (i) the writing of the 
rolls of the Law ; (2) MAr.nzdh (Dent. vi. 9, xi. 20) ; (3) TAphiUin 
(prayers, ]ihyiaclcries) ; (4) the fringes (Num. xv. 38) ; (5) slaves ; 
(6) tlie Samaritans (see J. A. Montgomery, The Samaritans, pp. 
lyf) sqi}.); and (7) proselytes. 

The Mishnah itself contains r)3 tractates, or, since IN'. T-3 originally 
formed one (called Nt’^zigin) and TN'. 4, 5 were unitetl, oo. Tlu; 
number is also given as 70 (cf. 2 Icsd. xiv. 44-46), pprha])s Viy in- 
cliuling the seven smaller treatises appended to IV. 'I here are 
523 chapters (or 525, see L 1 1, IV'. 9). 

2. The Origm of the Mishnah . — A careful distinction was 
drawn between the Written I41W, the Mo.saic d ordh, and the rest 
of the Scriptures ^7^), JUid the Oral Law, or 'Forah 

by Mouth (n§ miFi). 'Fhc origin of the latter, which has 

become codified in the Alishnah, has often been discus.scd. It 
was supposed that it had been handed down by Ezra ; that 
it was indebted to Joshua, David or .Solomon ; th;it it was as 
old as Moses, to whom it had been communic'ated orallx* or in 
writing, conijiletc or in its essence. The traditional view is 
well illustrated in the words ascribed to R. Simeon Laki,sh, 
3r(l century a.d. “ What is that which is written, ‘ I will 
give thee the tables of stone, and the Law and the Command- 
ment, which 1 have writt(‘n, that thou mayest teach them 
(Ex. xxiv. 12)’? ‘Tables,’ these are the 'Fen Words (the 
Decalogue) ; the ‘ Law ’ is the Scripture ; ‘ and the command- 
ment/ that is the Mishnah : ‘ which 1 have written,* these are 
the Prophets and Writings {i.e. 'Fhe Hagiograplia), ‘ to teac h 
them,* that is the Gemara — thus instructing us that all these 
were given to Moses from Sinai.** Literary and historical 
criticism places the discussion on another basis when it treats 
the Mosaic 'FOrah in its present form as a post-exilic compilation 
(about 5th century b.c.) from sources dilTering in date, (mgin and 
history. There is no a priori reason why oth('r legal enactments 
should not have been current when the compilation was first 
made ; the Pentateuchal legislation is incomplete, and covers 
only a small part of the affairs of life in which legal decisions 

^ For the sake of convenience Ben (“ son ”) and Rabbi arc, as 
usual, abbreviated to b. and K. For the quotation which follows, 
see Ocsterley and Box, The Religion and Worship of the Synagogue 
(London. 1907), p. 51 : and. on the subject, S. Schechtcr, Studies in 
Judaism (London, 1896), ch. vii. — “ the history of Jewish tradition ” ; 
F. Weber. Judischc Thcologie (Leipzig. 1897), pp. 91 seq. and i.^osqcp ; 
Strack, op. cit,, p. 8 scii. ; W. Buusset. Relig. d. Jiidentums (Berlin, 
1906), pp. 176 sqq., and Jew. Envy., iv. 423 sqq. ; see also G. B. 
Gray's art. “ Law Literature ” in the Ency. Rib. 


might be needed. There must have bc(m a large body of usage 
to which Jewish society sub.scribed ; customary usage is one of 
the most binding of laws even among modern Oriental com- 
munities where laws in writing are unknown, and one of the 
most interesting features is the persistence in the East of closely- 
related forms and princijTles of custom from the oldest times to 
the present day. Laws must be adjusted from time to time to 
meet changing needs, and new necessities naturally arose in the 
Greek and Roman period for which the older codes and u.sages 
made no provision. Much in the same way as Roman law 
was derived from the 'Fwelve Tables, the Jewish written laws 
were used as the authority for subsequent modifications, and 
the continuity of the religious-legal system was secured by a 
skilful treatment of old precedents.- In the article Mtdkash 
it will be seen that new teaching could justify itself by a re- 
interpretation of the old writings, and that the traditions of 
fortTier authoritative figures could become the framework of a 
teaching considerably later than their age. It is probable that 
this process was largely an unc'onscious one ; and even if con- 
scious, the analogy of the conventional ” legal fiction ’* and the 
usual anxiety to avoid the appearance of novelty is enough to 
show that it is not to be condemned. By the help of a tradition 
— a “ haggadic ’* or “ halakic ’* Midrash {q.v. § i) — contemporary 
custom or ideals could appear to have ancient precedents, or 
by means of an cxcgetic.iil process they could be directly con- 
nected with old models. In the Old Testament many laws in 
the Mosaic legislation are certainly post-Mosaic*, and the value 
of not a few narratives lies, not in their historical or biographical 
information, but in their treatment of law, ritual, custom, 
belief, tVx. I.ater developments are exemplified in the pscud- 
epigraphi(‘al literature, notably in the Book of Jubilees, and 
when we reach the Mishnah and 'Falmud, we have only the 
first of a new series of stages whidi, it may be said, culmi- 
nate in the 16th-century Shidhan’ Aritky the great compendium 
of the then existing written and oral law. 'Fhus, the problem 
of the origin or anticjuity of the unwritten Oral Law, a living 
and fluid thing, lies outside the scope of critic ism ; of greater 
utility is the study of the particular forms the laws have taken 
in the written sources which from time to time embody the 
ever-changing legacy of the past. 

The course of developnieiit between the recoRnition of the supre- 
macy of the iVntattMiclT ami the actual writing]: down of the Mishnah 
ami Geinara can l.)e traced only in broad liiTt-s. It is known that 
a great mass of oral tradition was current, and tliere are a number 
of early references to written collections, especially of haggadah. 
On the other hand, certain references indicate that there was a 
strong o])position to writing tlown the Oral Law. It is jiossiblc, 
therefore, that written works were in circulation among the Icarnctl, 
and that these contained varying interpretations which were likely 
to injure efforts to maintain a nnifonn Judaism. I’hilo speaks of 
ftvpia Aypaff)CL rOyj Kal ybfiifjia (ed. Maiigcy, ii. 629), and the oral 
esoteric traditions of the Rharisecs arc attested by Josephus (xiii. 
10, 6, cf. 16, 2); cf. in the New 'restament, Matt. xv. 1-9, Mark vii. 
8 , Ac. ; ami the bforepujaeii “ repetitions ” (cf. the term Mishnah) 
of the Christian Fathers. For the written collections, see Strack, 
op. cit., pp. losfpi. ; J. Theodor. Jew. Ency., viii. 552 ; J. Z. Lauter- 
bach, ib., p. 614 ; W. Bacher, ih,, xii. ic); S. Schechtcr, //as/mgs’ 
Did. Bible, v. 62 ; and art. Midkash, § 5, in this work. The theory 
of an esoteric tradition is distinctly represented in 2 Esdras xiv.. 
where Moses receives words which were not to be published, and 
Jizra rc-writes seventy books which were to be delivered to the wise 
men of his people. Also the } 3 o()k of Jubilees knows of secret 
written traditions containing n'gulations regarding sacrifices, Ac., 
and Jacob hands over “ all his books and the books of his fathers 
to Levi his son that lie might preserve them and renew them for his 
children {i.e. the priestly caste) unto this day ” (xiv. 16). 

3. Growth of the Mishnah and Gemara . — According to the 
traditional view the canon of the Old Testament closed with 
the work of Ezra. He was followed by the Sophmm, “ scribes ” 
(or the Men of the great Synagogue), to the Maccabacan age, 
and these again by the “ Pairs ” (zitgoth, Gr. (vyov), the reputed 
heads of the Sanhedrin, down to the Herodian age (150-30 n.c.). 
ITie last culminate in Hillcl (q.v.) and Shammai, the founders 
of two great rival schools, and to this famous pair the work 

a See W. R. Smith, Old Test, in the Jewish Church, p. 51 seq., 

i6f\ 
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of collecting Jiidiik'i'th (“legal decisions ’) has been ascribed. 
The ensuing period of the Tanfui dn^ “ teachers (about 
A.D. 10-220), is that of the growth of the Mishnah.^ Among 
the best known representatives of the schools are Ral)ban (a 
title given to Hillers descendants) Gamaliel, the Phil-llellene 
and teacher of the apostle Paul (.\cts xxii. 3) and his son 
Simeon (Josephus, Li/i\ § 3S seq., iv. 3, 0), and Rabban 

Johanan b. Zakkai, founder of the seat of learning at Jainni.i 
(fabneh). A little later (about 00-130 a . d .) are the lamous 
Gamaliel II., Eliezer b. llyrqanos (at Lydda), and Ishmael b. 
Elisha, the last of whom founded the school at Usha and is 
renowned for his de\'elopmcnt of the rules of exegesis framed 
by Hillel. With Rabbi Aqiba (7.7'.) and the synods of Jamnia 
(about c)o and iiS .\.i).) a definite epoch in Judaism begins. At 
Jamnia, under the jjrcsidt'ncy of Gamaliel II. and Eleazar b. 
Azariab, a collection of traditional hcilciholh was formed in the 
tractate ^EduyViHh (larger than and not to be identilied with ; 
IV., 7 above). Hen*, too. was distaissed the canonicity of the 
Song of Songs and of Ecclesiastes, anil it is probable that here 
Aqiba and his colleagues fixed the olheial text of the canonical 
books. Aqiba had an important share in the early develop- 
ment of the Mishnah (Strack, pp. n), 8g) ; and, in the collecting 
of material, he was followed notably by the school of Islunael j 
(about 130-160 A.D,), which has left its mark upon the early | 
halakic Midrashim (see Midra-ui. § 5, 1-3). fhe more interesting 
names include R. Meir, a well-known hagg Hli>t, R. Simeon b. 
Yohai, R. Jose b. Halaphta and R. Jehudah b. ‘Efai. But, as 
collections of decisions were made by prominent teacliers trom 
time to time, confusion was (aused b\ their diUerences as 
regards both contents and teaching {Sotali, 22a : Shahh. iS^b). 
Consequently, towards the close of the second century a 
thoroughly comprehensive effort was made to reduce the 
halakoth to order. Judah, grandson of (hnnaliel 11 ., known as 
the Prince or Patriarch (>zd.9f), as Rabkun (“our teacher”), 
or simply as “ Rabbi ” par rxcdhacc, was the editor. He | 
gathered together the material, using Mcir's collection as a | 
basis, and although he did not write the Mishnah as it now* is, | 
he brought it into essentially it.s pre.senL shape. Ilis methods i 
were not free from arbitrariness ; he would attrilaite to “ the 
wise ” the opinion of a single authority wiiich he regarded as 
correct ; he would ignore conllii'ting <<pinions ur those of j 
scholars tvhich they themselves had afterwards retracted, and 
he did not scruple to cijLe his own decisions.- 

The period of the “ spe.ikers, interpreters” (alxml 

220-500 A.D.), witnessed the growth of the Geinara, when the 
now canonical ” ^Ifshnah formed the basis for further ampli- 
fication and for the c(»llecting iT old and new' material which 
bore upon it. In Palestine learning nourished at Caesarea, 
Sepphoris, Tiberias and I'sha ; llabylonia htid famous schools 
at Xehardea (from the 2nd century A.Je), Sura, rumlu ditha and 
elsewhere.^ Of their teachers (who v/erc cahed Rabbi and Rab 
rc-^pectively) several laindied.'i are known. R. Ijiyya was 
redactor of the Siphrd on Leviticus (Midkash, § 5 , 2) ; to him 
and to R. Hoshaiah the ('ompilatioii of the Ti Sephta is also as- 
cribed. Abba Arlka or Rab, the nephew of the first mentioned, 
founded the school of Sura (219 a.d.). Rab and Shemuel 
(Samuel) “ the astronomer ” (died 254 a.d.) were ptipils of 
“ Rabbi” {i.e, Judah, above), and were famed for their know'- 
ledge of law ; so numerous w'crc their points of difference that 
the Talmud will emphasize certain decisions by the statement 
that the two were agreed. The Gemara is much indebted to 
this pair and to Johanan b. Nappaha (lyij-^TO)- 'Che latter, 
founder of the great .school of Tiberias, has indeed been 

^ On the various teachers, especially the lists, sec W. 

T 5 ac!ier, A^uida dcr Babylon. Amny.,i-r (Strasshurir. 1M70). A, fi, 
TannaiUn (1884, new edition begun in igo;B. A. d. Pa!. Amvraer 
(1892). 

* See the criticisms in Jnv. Ency., viii. 012, and J. Hassfreund, 
AInnaisschrift f. d. (rcsch. ii. HVsscm.v. d. J iidcntunis, I 9 ‘> 7 - PP* 4^7 
sqq. On the earlier stages, see Jew. Ency., viii. Oio, and Hastings* 
Diet. Bible, v. 61 , col. 2, with the references. 

On these scIkxjLs, see art. Jews, § 42 seq. ; and Jeiv. Ency.. 
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venerated, on ihc authority of Maimonidcs, as the editor of the 
Palestinian Talmud ; but the presiaice of later material and of 
later names, c.g. ^lani b. Jona and Jose b. Al)in (Al)un), refute 
Ihi.s view. I'he Babylonian Rabbah b. Nahmani (d. i . 330) had 
a dialectical ability which won him the title “ uprootcr of moun- 
tains.” His controversies with R. Joseph b. I.liyya (known for 
his learning as “ Sinai ”), and tho.se lietw een their di.si iples Abayi 
and Raba are responsible for many of the minute (liscussions 
in the Babylonian Gemara. Meanwhile the persicutions of 
C'onstantinc and Constant ius brought about the decay of the 
Palestinian schools, and, jtrobably in the 5th century, th(‘ir 
recension of the Talmud was essentially complete. In Bal)ylonia, 
however, learning stiil tloiirisheil, and with Rab Asbi (352-427) 
the arranging of the presemt framew ork of the Gi mara may 
have been taken in hand. Under Rabba Tosepha’a (ditxl 470) 
ami Rabina, i.e. Rab Abina (died 499), heads of the ai ademy of 
Sura, the Babylonian recension became practiially ( I'mplele. 

Finally, the Sabarti\\ “explainers, opiners ” (alxml 500-5.10), 
made .some additions of their own in the way of explanations 
and new decisions. They may Ix^ hx)ked upon as the last 
editors of the now unwieldy thesaurus ; less probable is the 
view, often maintained since Rashi (nth century), that it was 
first written down in their age.’ 

4. The Two Tahnuds . — 'I'hi* Rah'stinian reiamsion c<f the Mi.sh- 
nah and Gemara is called “ the 'lahnud of the laind of Israel,” 
or “ 'r. of the West ” ; a popular but misleading name is “ the 
j JeriLSiilem 'ralnuid.” It is an extremely uneven ( ompilation. 

: “ W'hal was reduced to writing does not give us a work carried 
out after a preconcerted plan, but rather represents a series of 
jottings answering to the needs of the variims individual w'ritcTS, 
and largely intended to strengthen the memory ” (wScbeehler). 

I Political troubles and the unhappy condition ol the Jews 
I probably furni.sh the exfdanation ; lienee also the abundance 
of Palestinian haggadie literature in the ^lidrashiin. wdiose 
“ words of ble.ssing and consolation ” appealed more to their 
feelings than did the legal writings. 'I'he Pal. 'I'alniud did not 
attain the eminence ol the sister recension, and survives in a 
\'ery incomplete form, although it was perhaps once fuller. It 
now’ extends only to Orders I.-IV., with the omission of IV. 
7 and 9, and with the addition of part of VI. 7.''’ I'he Babylonian 
Talmud (or Tab Babli) contains the Gemara to 36.5 tractates, 
but ihe material is relatively very full, and it is about three times 
as large as the Pal., although the Gemani there extends to 39 
tractates. In the latter the Gemara follows each paragraph of 
the .Mishnah ; in the former, refenaices are usually made to the 
leaves (the two pages of which are called a and b). the enumera- 
tion of tlie editio J>riHicps being retained in subseijuerU editions. 
The ^lishnah is written in a late literary loriii of llelirew' ; but 
the Gemara is in Aramaic (except the EuiraiihaE). that of the 
Bab. T. being an Eastern Aram, dialect (akin to ]\landaitic), 
that of the Pal. 'V. being Western Aram, (akin to Biblical Aram, 
and the Targums). (ireek was well understixxl in (ultured 
Palestine ; hence the latter recension uses many Greek terms 
which it does not explain ; whereas in the Bab. A\ they are much 
less common, and are sometimes yninningly interpreted.’’ The 
Pal. Tab is the more concise, but it is remarkable for the 
numerous repetitions of the same passages ; these are useiul 
for the criticism of the text, and for the light they tlnow upon 
the incompletenc.ss of the work of compilation. The Bab. Tab, 
on the other hand, is diffuse and freer in its composition, and it 
is characterized by the exuberance of llalakah, which is usually 
rather subtle and far-fetched. Both 'J'almuds offer a good 
field for research (see below). Especially interesting are the 
Barailhas which are preserved in the Gemara in Hebrew ; they 
are “ external ” decisions not included in the mori' authoritative 

* Sfi* Strack, p. 16 seq. The view has little in its favour, although 
memory played a more im])orlant ])art then tlian now. Lor early 
mnemonic aids to the Mishnah, see Strack, ]>. 68, Jett*. Ency.. xii. 19. 

* The Mishnah was first critically edited by W. H. Lowe (Cam- 
bridge, 1883). 

* The Greek words are treated by S. Kraii.ss and 1 . Tx)w, 
Gricth. u. Lat. 1 .rhnivortvr (^vrXin, 1898-9). For the PiMsian elements 
in the Bab. T., sec Jew. Ency., vii. 313. 
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Mishnah, but they differ from and are sometimes older than 
the Mishnic material, with which they sometimes conflict (so 
in particular as regards the rejected decisions of the school of 
Shammai). 'J'hey usually begin : “ our Masters taught,’* “ it 
is taught,” or “ he taught,” the verb ti^na (cf. Tflwm/’aw, 
“teachers”) being employed (see further Jew. Ency., ii. 513 s(‘q.). 
Parallel to the Mishnah is the TosephUiy an independent compila- 
tion associatcjl with R. Nehemiah (a contemporary of Meir and 
Simeon b. Yohai), I^iyya b. Abba and others ; it is arranged 
according to the Mishnic orders and tractates, but lacks IV. 9 
and V. 9-“! I. The halakoth are fuller and sonudimes older than 
tite corresponding d(M'isions in the Mishnah, and the treatment 
is generally more haggadic.' 'I'he medhod of making the dis- 
cussions part of an interpretation of th(‘ Old Testament (halakic 
Alidrash), as exemplilied in the Tpscphht, is apparently older than 
the abstract and independent dei'isions of the ^lishnah — which 
presuppose an ac(iuaintanee with the Pentateuchal basis and, 
like the employment of narrative or historical Midrash (c.g. in 
the Pentateuch, Chronic'les and Jubilees), was more suitable for 
popular exposition than for the ac adc'mies. For other halakic 
literature which goes back to the j)eriod of the danna’im, see 
the MekilUiy Siphra and Siphyr, art. ]\Iidrasii, S 5 , i“3. 

The Palestinian dalmud, although used by the Qaraites in 
their contro\ ersies, fell into neglect, and the Babylonian recen- 
sion became, what it has since be(‘n, the authoritative guide. 
With the CuvnuH, the heads of Sura and Idimbeditha (about 
589-1038), we enter upon another stage. 'The “ t'anonical ” 
Mishnah and Gcmara w(*re now the objee ts of study, and tlie 
scattered Jews appealed to the central bodies of Judaism in 
Hiibylonia for information and guidaiK'c. 'fhe^ Geonim in their 
“ Responses ” or “ Questions and Answers ” supplied authorita- 
tive interpretations of the Old Testament or of thv. 'lalmud, 
and regulated the application of the teaching of \hv. past to the 
changed conditions under whiGi their brethren now lived. 
The legal, religious and other decisions formulated in the 
pontifical communications of one generation usually became 
the venerated teaching of the next, a.nd a new class of literature 
thus sprang into existence. (See Gaon.) Meanwhile, as the 
Babylonian schools dcc'ayed, 'ralmudic learning was assiduously 
pursued outside its oriental home, and some P>jd)yIonian lal- 
mudists apparenlh' reached the West. However, tl:e fortunes 
of the Talmud in a hostile world n(.»vv become part of tliC history 
of the Jews, and the many interesting vic'issitudes cjinnot lu! 
recapitulated here. (See Ji'AVS, ^ 44 ^dd-) 1 <> fhc use of the 

Pal. 'lalinud by the Qaraites in their controversies with the 
Rabbis we owe the preservation of this recension, incomplete 
though it is. 'Fo the intolerance of ('hristians are no doubt due 
the rarity of old ^ISS,, and the impure state of the text of both 
Talrnuds. At the same time, the polemics had useful results, 
since the literary controversy in the ibth century (when Johann 
Reuchlin took the part of the Jews) led to the editio priiiccps of 
the Babylonian 'ralmud (Vienna, r52o-23). A ( hange shows 
itself in the second edition (Basel, 157S-81), when the 'Abdddh 
/Arnh (above, i. IV. 8) was omitted, and pas.sages which 
offended the Christians were cancelled or modified.^ 

Owing to the nature of its contents the 'ralmiid stood sorely in 
need of aids aiul gui<l(*s, and a vast amount of labour (of varying 
value) has been devoted to it by Jewish schoLirs, Of the many 
commentaries Uic* first place must lie given to tiiat of R. Solomon 
Izhaki of Troyes (see Kashi) ; his knowleilge of contemj unary 
tratlition and his valuable notes make it a new starting juniit in 
the interpretation of the Talmud. To Kashi’s disciples are due the 
TosCiphotk “ additions,” which, with the commentary of ** the 
Commentator,” as he was styled, arc often re]n-oduced in printetl 
editions of the 'I'almud. 'This school (France and Oermany, 1 2tli io 
r 3th century) developer] a casuistical and over-ingenious interpre- 
tation— in contrast to the Spanish Talmudists who aimed at simpli- 
fication and cofHfic'ation — and it drew upon it the saying of 
Nahmanides (13th cent.) : “ They try to force an ele])hant through 

^ Lat. transl. of Ordis's I. 111 ., V,, by Ugolinus, Thes., x.vii. -xx., 
recent ed. by M. S. Zuckerniarulel (Pascwalk, 18S0); sec Jew. 
Lincy., xii. 207 S(p]. 

On the censorship and burning of the Talmud, see Jew. Ency., 
iii. 6.^2 sqq., xii. j ; Strack, 71 s i]., 78 sqq. 


I the eye of a needle.” Impoiiant also arc the introduction to and 
commentary upon the Mislmah by Maimoniflcs (q.v.), and the 
coninientary of Rabbenu Obadiah di Bertinoro (died 1510). Both 
have often been printed ; they were translated by Snrenhnshis 
(Amsterdam, 1698 1703). <ee jew. Ericv., xii. 27-30. 

Systematic alistracts of the legal parts of the I'alnmd were made 
by Isaac Alfazi (or “ Kijih,” 1013-1103), and by Maimonides 
{Mishneh Torah, otherwise called .Sepher ha- Yad or Viid ha-HiIzdlTth). 
riie latter })reparcd a great summary of all Jewish religious and 
civil law, the standard work iqum which Christian theologians 
Ironi the iOth century onwards based their studies and also their 
criticisms — of early Kabl)inj‘m. Jacob b. Asher b. Yehiel in his 
Tarnu (■* rows ”) presented a well-arranged collection of those 
laws which had not luToine obsolete together with the addition of 
new' oiuis. Most imiu3rtant of all, however, is Jc)seph Caro’s Shulhdn 
*. tni/.- (” prejiared table ”), which came in the age of printing (i5f'5), 
leapt into popularity, aiul has been, in its turn, the subject of many 
commentaries and hand-i>ooks. This great work systematized Tal- 
mudic law’ in all its drvelcjpmcnts, ancient and motlern, written and 
oral (T. Ma'aliarns, Jeio. I. it., I.ondon, ipof*, p. i.|7 scq. : see also Jciv. 
Enrv., iii., 584 sqcp). 'I'he lengthy history of the w'rittcn and oral 
law thus reached its last stage in a work wdiich grew' out of the 
Taliiiiid but had its roots in a more distant past. It was at the 
dawn of a ju'riod wlieti the ancient codes which had been continu- 
ously reinter])reted or reailjusted were to be re-examined under 
the influence of newer ideas and methotls of study. 

I'he haggadic portions of the Taliiiuil were collected : (r?) from the 
Bab. recension, in the Ha^eadotli ha-Talmud (('onstantinople. 1511) 
and in Jacob ibn Habib’s *En (eye. well of) Jacob (Salonika, 1516); 
ami {b) trom the Pal., hy Sa.muel Ya]>heh (\’enice, 1580), and in 
the Yalkilt Shimeoni (see Midrash, § 5, 9). These are .superseded 
by the recent translat ic»ns tnade l.)y A. Wiinsche (Jct. T., Zurich, 
1880; Bab. 'r., Leipzig, ixs^t-p). 

4 'he standard le.s.icon was the b/;7?/(//) of Nathan b. Yehiel of 
Koitu* (z. IKK)) wliicli underlies all subsecjuent works, notably the 
great Aruch Coinphittia of A. Koluit (Vienna, 1S78 1892 ; su})])lc- 
ment, New York, 1892) ; .see further /rie. Ency., iv. 58c)sccj. Alodem 
dictionaries the older Rabbinical w'ritings have been nitide by 
|. Levy (Leipzig, 1876), M. Jastrow (London ami New York, 1886), 
(L Daimau (Frankfort on .Main, 1001). More teclmical is W. 
Bacher’s E.xr^et. I'erminoloi^ic d. jud. Traditions-lit. (Leipzig, 1905), 

The grain inat.ical aids are modern. For Mishnic Hebrew, see 
A. Geiger (Breslau, 1845), Stnick and Siegfried (Leqizig, 1884), 
and M. 11 . Segal’s essay on the relation between Mishnic and Biblical 
Hebrew {Jew. Oiiart. Eev., xx. ^>47-737); tor Western Aramaic, 
especially G*. Daiman, jiid. E(d. .ham. ()A*ii)zig, 1905) ; lor Kastern 
Aram., S. D. Luzzatto (Kng. trans. by (ioldammer, 1877), C. Levias 
(('incinnati, igof)), M. 1 >. Margolis (Ahmich, 1910), and also T. 
N 61 <lekf‘’s Mandoischr Gramm, (llalle, 1875). 

The text of the 'ralnnid has been badly preserved ; much useful 
critical work h.as been ilone by R. Ral)l)inovicz, Variae I.rftiones 
(Munich, 1870-86) tor the Bab. T., and by B. Hiitnvr, A hacath Zion 
(ill lleb,, Wilna, kjoi-j) for the Jer. T. As regarcls translations 
(a subject critically handled l)v IL Bischoif, Frankfort-on-Main, 
1899) and texts, few are satislai.tory ; some have alrcaily been 
mentioned in ^ i ; for a full list see Strack’s Einlcituu^, pp. 144 -155. 
One may, howevt'r, meiitif)!! th(‘ translations in Rnglish by D. A. 
de Sola and M. J. Raj)hall (rS Alislmic tractates; London 1843); 
J. Barclay (also a .selection ol 18 ; I.uiulon, 1878), and the 
(ablneviatcd) eilition of tlie Bab. 'Palm, witli text and translation by 
M. 1 .. Rodkinson (Xew’ York. 1869 sqq.). 'I'he K'lb. text with a 
Gcrinan translation has l)een edited l)y L. Goldschmidt (Herlin, 
1897 s<j<i.). The Palest, lalrn. has been translated into French by 
M. Schwab (Pans, 1871 s([(p). 

5. Ecalurcs of Intercut and I’a/nc. - Although the Midrashim 
do not hold the authoritative position which the J 'almud enjoys, 
the two groups cannot be kept apart in any consideration of 
the interesting or valuable feature.s of the old Rabbinical writings. 
Viewed as a whole they have the characteri.stii s of other Pales- 
tinian literature, the merits and defects of other oriental works. 
As regard.s the Talmud, ncitluir the Alishnah nor the sub.st‘(|ucnt 
i Gcmara aimed at presenting a digested corpus ol law. Jt is 
j really a large collection of opinions and views, a remarkably 
! heterogeneous mixture of contents, for which the history of its 
growth is no doubt largely responsible. It appals the reader 
with its irregularity of treatment, its \ arialions of style, and 
its abrupt transitions from the spiritual to the crude and trivial, 
and from superstition to the purest insight. Like the Koran it 
is often concise to obscurity and cannot bo translated literally ; 

^ It is interesting to coniprire tlie development of Jew'ish law with 
, that of the Mahonimedan. Roman and English systeivs, the points 
of resemblance and tlifierence l)eing extremely suggestive for other 
studies. On the Jewish codilii rs generally, see S. Daiches in L. 

I Simon’s Aspects of Ucb. ia-tiin'i (Lt'iidon, k>jo), ])p. 87 sqq. 
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it presupposes a knowledge which made commentarie s a necessity 
even, as we have seen, to the Jews themselves. The opening 
of Order II. 6, fur example, would be unintelligible without a 
knowledge of the law in Levit. xxiii. 42 : “ A booth (the interior 
of which is) about 20 cubits high is disallowed. R. Judah 
allows it. One which is not ten hands high, one which has not 
three walls, or which has more sun than shade is disallowed. 
‘ An old booth ? ’ (marks of quotation and interrogation must 
be supplied.) rhe seho(.)l of Shainmai disallows it ; but the 
school of Hillel allows it,” In the Gemara, the decisions of 

the Mishnah arc not only discussed, explained or developed, but 
all kinds of additional matter are suggested by them. 'Thus, 
in the Bab. Gem. to III. 5, the reference in the Mishnah to the 
Zealots (ItKdfuoi) is the occasion for a long romantic account 
of the wars preceding the destruction of the Second 'remple. 
In I\'. 3 the incidental prohibition of the cutting up of a roll 
of St ripture leads to a most valuable discussion of the arrange- 
ment of the Canon of the Old 'restament, and other details 
including some account of the character and date of Job. 
'Fhere are numerous haggadic interpt)lations, stmie of consider- 
able interest. Prose mingles with poetry, wit with wisdom, 
the good with the bad, and as one thing goes on to suggest 
another, it makes the Talmud a somewhat rambling compilation. 
It is scarce!)’ a law-book or a work of divinity ; it is almost an 
encyclopaedia, in its scope, a store-house reproducing the know- 
ledge and the thought, both unconscious and speculative, of 
the first few’ centurit\s of the Christian era. 

A idea of its heterogeneity is afforded by the I'.nglish trans- 

lations of Talnuidic an<l other coiiiinentaries by P. I. Hershon 
(London, 18S0-5). For miscellaneous coUeclions of excerpts, see 
H. Polano (in the ('handos Classics) ; Chenery. Le:^t‘nds ftom the 
Midrash ; I. Myers, from the Valmud ; S. Rapoport. Tales 

and Maxims from the Midrash : K. K. .Montague, Tales from the 
Talmud, \ valuable general introduction to tlu* Rabbinical 
literature (with numerous exceqits) is given by J. Winter and 
A. Wiinsche. Gesch. d. J/ul.-lIelleu. u. Talm. Littcrafur ( I'rier. 1894). 
The literature has not been fully explored for its contribution to 
the various branches of antiquarian research. On the animal 
fables, most of them found also in Indian and in classical collections, 
see J. Jacobs, Fables of Aesofy (London, 18S9) ; fur until, super- 
stition and folk-lore, see D. Joel, Abrr^laube (Preslau, 18.S1), and 
M. Griinbaum, Semit, Sui^eakuude (Leiden, i8()3). Gcs. Ai(fsat.:c 
(Berlin, 1901); for mathematics, see B. /uckermaiin (Breslau, 
1878) ; for medicine, J. Bergel (Leipzig, 18.S5), iS:c. Fur these 
subjects, and for law. zcK:)Iogy, geography, A’c. Ac., see the full and 
classilied bibliographies in M. L. Rodkinson, Hist, of Talmud (New 
York. 1903). vol. ii. ch. viii., and Slrack's Finleitun^, pp. 164-175. 

Ordinary estimates of the Talmud arc often influenced by 
the attitude of Christianity to Judaism and Jewi.sh legalism, 
and by the preponderating interest which has been taken in 
the religious-legal side of the Rabbinical w riting.s. 'I'he canoniza- 
tion of oral tradition in the Mishnah brought the advantages 
and the disadvantages of a legal religion, and controversialists 
have usually seen only one side. The exce.s.sive legalism which 
perv’ades the lalmud was the scholarship of the age, and the 
Talmud suffers to a certain extent because accepted opinions 
and isolated views are commingled. To those who have no 
patience with the minutiae of legislation, the prolix discussions 
are £is irksome as the arguments appear arbitrary.^ But the 
Talmudical discussions w^ere often merely specialist and technical 
— they were Jicadcmical and ecclesiastical debates which did 
not always touch every-day life ; sometimes they were for the 
purpose of reconciling earlier conflicting vi(*ws, or they even 
seem to be mere exhibitions of dialectic skill (cf. , perhaps, .Mk. xii. 
18-23). It supposed that tbia predilection for casuLstry 

stimulated that spirit .iftlich impcl|fe^ Jt^wi.sh scholars of the 
middle ages to study*ior;<ffanslatc)the^ learning of the Greeks.- 
Once again it was — ^froiria modem point of view — old-fashioned 

‘ The w'hole subject of JewishTegalism should be compared with 
Isbm, where again law and religion are one ; as regards the legal 
aspect, see the extremely suggestive and instructive study. “ The 
Relations of I.aw and Religion, the Mosque el-Azhar” j. Bryce, 
Studies in History and Jurisprudence (1901), ii. No. xiii, 

* Some of the most influential of the Greek works in the middle 
ages had jwssed through .Syriac, Arabic and 1 Icbrew translation.s 
before they a])peared in their more familiar Latin drfs.s ! 


si'holarship ; yet one may now recognize that in the development 
of European science and philosophy it played a necessary 
part, and one can now realize that again the benefit was for 
common humanity rather than for the Jews alone. It may 
strike one as characteristically Jewish that extravagant and 
truly oriental encomiums were passed upon suc h legalists and 
Talmudists as Isaac Alfazi, Rashi or Maimonides ; none the less 
the medieval Jews were able to produce and appreciate excellent 
literature of the most varied description. In any case, the 
ralmud must be judged, like other authoritative religious litera- 
ture, by its place in history and by its survival. From age to 
age groups of laws were codified and expanded- the Priestly 
law of the Old Testament, the Mishnah, the complete 'lalmud, 
the subsequent codifications of Alfazi, Maimonides, and finally 
joseph Caro, 'riius, the ialinud occupies an interincdiate place 
between the older sources and its later developmeiils. At each 
step disinlcgralion was arrested, but not Jewish genius; and 
the domination of the Law’ in Judaism did nut a.^ a matter of 
fact have the petrifying results which might have b(‘en antici- 
pated. 'Fhc explanation may be found p.’irtly in the intense 
feeling of solidarity uniting the Deity with his worshippers and 
his worshippers among themselves. No distinction was drawn 
between secular and religious duties, between ceremonial, ethical 
or spiritual re(juiremcnts. Modern distinctions of moral and 
ceremonial being unknowui, ancient systems must be judged in 
the light of those modes of thought which could not \’icw' religion 
apart from life, 'fhe 'Falmud discusses and formulates rules 
upon points which other religions leave to the individual ; it 
inculcates both ceremonial and spiritual ideas, and often sets 
up most lofty ethical standards, 'fhe bonds, rigorous and 
strange as they often appear to others, were a sairanierU en- 
shrined in the imagination of the lowliest follower of the '1 almud. 
Some of the keenest legalists {e.g. the Babylonian Kab) arc 
famous for their ethical teaching, and for their share in popular 
exposition ; one of the best ethical systems of medieval J udaism 
(by Bahya ibn Pekuda) is founded upon the 'ralmud ; the last 
exponent of Rabbinical legalism, Joseph Caro, was at the same 
time a mystic and a pietist ; and the combination of the poetical 
with the legal temperament is frc'quent. 'I'he Talmud outlived 
the reactionary tendenc'ics of the Qarait(‘s (q.v.) and of the 
Kabbalah {q.v,)^ and fortunately, since these movement.s, impor- 
tant though they undoubtedly were for the evolution of thought, 
had not w ithin them the j)()wer to be of lasting benefit to the 
rank and file of the community. Finally, no religion luis been 
without exhiliitions of fanaticism and excess on the part of its 
followers, and if the Old 'festament itself was the aulliority 
for witch-burning among ('hristians, it is no longer profitable 
to ask whether the 'falmud was responsible for offeiK'cs com- 
mitted by or alleged against those whose lives w’cre regulated 
by it. On the other h:md, Judaism has never been w'ilhout its 
heroes, martyrs or saints, and the fait that it still lives is 
sulficicnl to prove that the mechanical legalism of the 'falmud 
has nut hinditred the growth of Jewush religion. 

Ajiart from the general interest of the literature for history 
and of its contents for various departments of research, the 
exegetical methods of the 'falmud are especially instructive, 
'fhere were rules of interpretation, and they give expre.ssion to 
one dominant idea : there is an infinite potentiality in the words 
of the Old Testament, none is fortuitous or meaningless or 
capable of only a single interpretation, they were said for all 
time, “ for our sake also and “ for our learning ” (cf. Paul, in 
Romans iv. 24, xv. 4). This was not conducive to critical 
inquiry ; questions of the historical background of the biblical 
pas.sage or of the trustworthiness of the text scarcely found a 
pUu’e. 'fhe interpretation itself is markedly subjective ; by 
the side of much that is legitimate exegesis, there is much that 
appears arbitrary in the extreme, 'fhe endeavour was made 
to interpret, not neces.sarily according to the letter, but accord- 
ing to individual conceptions of the spirit and underlying 
m<jtive. Thus, the same evidence could give rise to widely 
differing conflicting interprctation.s, whic h may not be directly 
dcduciblc from or justified by the Scripture. Hence the value 
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of the teaching, whether halakic or haggadic, rests upon its 
intrinsic worth, and not upon the exegetical principles which 
were the tools common to the age. Moreover, it was also con- 
sidered necessary that teaching should be authenticated, as it 
wen*, by its association with older authority whose standing 
guaranteed its genuineness. For this reason anonymous 
writings wen* attributed to famous names, and traditions were 
judged (as in Islam), not so much upon their merits, as by the 
chain of authorities which traced them back to their sources. 

supplement what has already been pointed out in the 
article Midrasti, it may be noticed that the familiar penalty of 
the “ forty stripes save one” (2 Cor. xi. 24 ; Josephus, Ant.j 
iv. 8, 23) is discussed in the Mishnah {Makkoth, iv. 5), and is 
subsequent!) explained by an extremely artificial interpretation 
of Deut. xxv. 2-3 (as though “ to the number 40 ”). But the 
penalty is obviously older than, and entirely independent of, the 
arbitrary explanation by which it is supported. Again, the 
rending of clothes on the occasion of a charge of blasphemy 
(Matt. xxvi. 65) is actually connected with Joseph b. Qorha of 
the 2nd century a.d. {Sanhed., vii. 5), although elsewhere this 
halakah is anonymous. Here the effort was made to sub- 
stantiate a practice, but the tradition was not unanimous ; 
and it often happens that the Falmud preserves different tradi- 
tions regarding the same teaching, different versions of it, or 
it is ascribed to different authorities (see Jeiv. Ency,, xii. p. 15, 
col. 2). The fact that certain teaching is associated with a 
name may have no real significance for its antiquity, even tis a 
law ascribed to the age of Moses — the recognized law-giver — 
may prove to be of much earlier or of much later inception, 
'i'his feature naturally complicates all questions affecting origin 
and originality, and cannot be ignored in any study of the 
Talmud in its bearing upon the New dVstament.^ Similar or 
related forms of interpretation and teaching are found in the 
Talmud, in Hellenistic Judaism, in the New' Tostament, in early 
Church Fathers and in Syriac writers. As regards the New 
"I’cstament itself, the points of similarity arc many and often 
important. It has been asserted that “ the writings of recent 
Jewish critics have tended on the whole to confirm the Gospel 
picture of external jew'ish life, and where then* is discrepancy 
these critics tend to prove that the blame li(*s not with the 
New Testament originals, but with their interpreters.” The 
Talmud also makes “ credible details which many Christian 
expositors have been rather inclined to dispute. Most remark- 
able of all has been the cumulative strength of the arguments 
adduced by Jewish writers favourable to the authenticity of 
the discourses in the Fourth (iospel ...” - 'fhe points of 
contact bctwa*en the phraseology in the (iospel of John and the 
early Midrashim are especially interesting.^ The popularity of 
the parable as a form of didactic teaching finds many examples 
in the Rabbinical WTitings, and some have noteworthy parallels 
in the New 'I'estament.* It is known that there were theological 
controversies betw'een Jews and Christians, and in the Midrash 
Bereshith Kabbah (Midrash, § 5 , 5) is a passage (translated in 
Jciv, Ency., viii. 558) directed against the Christian view which 
found, support for the doctrine of the Trinity in Gen. i. 26. 
But it is uncertain how far the doctrines of Judaism were influ- 
cnc(?d l)y Christianity, and it is even disputed whether the 
'J alrnud and Midrashim may be used to estimate Jewish thought 

1 'I'hcrc are many details in tlic Talmud which cannot be dated ; 
if some arc obviously contemporary, others find parallels in Ancient 
Baliylonia, for example in the^ code of Hammurabi. .See L. N. 
Dembitz, Jew. Quart. Ret)., xix. 109-126, and the literature on 
tlic code (see Babylonian I.aw). Numerous miscellaneous ex- 
amples of the intimate relationship lM?tween the Rabbinical and 
older oriental material wall be found in II. Pick, Assyrisches u. 
Talmudisches (Berlin, IQ03) ; A. Jeremias, Bab. imN. Test. (Leipzig, 
1905), Alte Test, im Lichte d. Alien Orients {ih., 1906) ; E. Bischoff, 
liah. astrales tut Welibilde d. Thalmud u. Midrasch {ib., 1907). 

^ I. Abrahams, on “ Rabbinic Aids to Exegesis," in Swete’s 
Camb. Bibl. Essays (19139), p. 181. 

^ See the essay of Schlatter, Sprache u. Heimat d. vierten evan- 
galisten (1902). 

See P. Eiebig, Alt-jud. Gleichnisse u. d. Gleichnissc jesu (Leipzig. 
1904); Laiilerbach, Jew. Kncy., ix. 512 sqq. ; Oe.sterley and Box, 
p. 96 St q. 


of the ist or 2nd century a.d. Much valuable work has been done 
by modern Jewish scholars on the “ higher criticism ” of these 
writings, which, it must be remembered, range over several 
centuries, but it still remains difficult to date their contents. 
Moreover, in endeavouring to sketch the theology of early 
Judaism it has been easy to find in the heterogeneous and con- 
flicting ideas a system which agreed with preconceived views, 
and to reject as late or exceptional whatever told against them. 
In considering the evidence it is a delicate task to avoid con- 
fusing its meaning for its age with that which has appeared the 
only natural or appropriate one to subsequent interpreters 
(whether Jewish or (Christian) who have been necessarily influ- 
enced by their environment and by contemporary thought. 
At all events, if these writings have many old elements and 
may be used to illustrate the background of the New Testament, 
they illustrate not only the excessive legalism and ritualism 
against which early ('hristianity contended, but also the more 
spiritual and ethical side of Judaism. Upon this latter phase 
the pseudcpigraphical and apocalyptical writings have .shed 
much unexpected light in linking the Old 'Festament with both 
Christian and Rabbinical theology. The various problems 
which arise are still under discussion, and are of great importance 
for the study of Palestinian thought at the age of the parting 
of the ways. They touch, on the one hand, the absolute 
originality of Christianity and its attitude to Jewish legalism, 
and, on the other, the true place of the pseudepi^rapha in Jewish 
thought and the antiquity of the Judaism which dominates the 
Talmud. They do not, however, exclude the possibility that 
by the side of the scholasticism of the early Jewish academical 
circles was the more popular thought which, forming a link 
between Jews and Christians, ultimately fell into neglect as 
Judaism and Christianity formulated their theologies. 

On the close relation between the thought of the age, see 
B. Ritter, Phih ti. d. IJalacha (Leipzig, 1879); M. Grunwald in 
Kbnigsberger’s Monatsblutter (Berlin, 1890); N. 1 . Weinstein, Zuy 
G enesis d. Afiadu (Frankfort-on-Main, 1901); W. Bousset, Reltg. 
d. Jiidentums, pp. 50 sipp ; R. Grallin's ed. of Aphraates (q.v.) 
(Paris, 189.0, P* xlix. scq. ; S. Funk on the haggadic elements in 
Aphraates (V'ienna, 1891); and art. Midrash. §4. In this respect 
the psendepigraphic lit. is frecpiently of the greatest interest ; thus 
Mark. iv. 24 finds a close parallel in " the 'l estament of Zcbulun," 
viii. 3 (R. H. Charles, 7 'rst. of xii. ]\itriarihs, p. 1 17), and does not 
differ essentially from the saying ascribed to Gamaliel 11 . (Shabh. 
^\b) and other.s. A close ])arallel to Matt. vii. 3 is ascribed to 
R. Tar])on, latter half of jst century a.d. (A rah. lOb : "If one 
says, take the mote from tliy eye, he answers, take the beam from 
thy eye ") ; it seems to have been a popular saying (see Baba 
Bathra, 156). See furtlier, for the Talmud and Midrasliim in 
relation to the New Testament generally, the literature in Slrack, 
pp. 165 sqq. ; also Wiinsche, Eene Beitrage z. Erhiut. d. Evangelien 
(Gottingen, 1878) ; II. Toy. Judaism and Christianity (London, 
1890; with Schechter’s essay in his Studies [1896], pp. 283- 305); 
TI. Laihle, Jesus Christas im Talmud (Berlin, 1891) ; IL T. Herford, 
Christianity in Talmud and Midrnsh (London, 1903 ; with W. 
Barber’s review in Jew. Quart. Rev., xvii. 171-183); Bousset, 
op. cit. ; Oesterley and Box, op. cit. (with C. G. Montcfiore’s review in 
Jew. Quart. Rev.. 1908, pp. 347 357) ; L Abrahams in Swete’s Camb. 
Bibl. Essays {iqck)), pp. 163-192 ; C. G. Monteliore, Synoptic 
Gospels (iQC)9): H. L. Strack, Jesus, die Baretiker u. die Christen (1910). 

'Fhe Talmud itself is still the authoritative and practical 
guide of the great mass of the Jews, and is too closely connected 
with contemporary and earlier Palestinian history 
be neglected by Christians. With the progress of 
modern research the value of this and of the other old 
Rabbinical writings is being re-cstimaled, and criticism has 
forced a modification of many old views.*' Thus, an early refer- 
ence to the title of a w*ork docs not prove that it is that which 
is now current ; this applies, for example, to the tractate 
^/Cduyybfh (see Jetv. Ency., viii. 611), and to the Midrash Siphre, 
which frequently differs from that as known to the Talmud 
(ib.j xi. 331). It has been found that a tradition, however 

® The " higher criticism " of these writings affords many useful 
hints and .suggestions for that of other composite works, e.g. the 
Old Testament. It may be noticed also that the references to the 
Old Testament sometimes repirescnt a slightly divergent text; 
see V. A. Aptowitzer, Schriftwort in d. Hahh. Lit. (1906) ; 1 . Abrahams, 
Camb. Bibl. Essays, pp. 172 sqq. 
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tenacious or circumstantial, is not necessarily genuine, and that 
too in spite of the chain of authorities by which its anticjuity 
or genuineness appeared to be confirmed. Implicit reliance 
can no longer be necessarily placed upon the reputed authorship 
or editorship of a work ; yet, although many of the views of 
medie\'al Jews in this respect prove to be erroneous on tlie 
authorship of the Zohar ; see Kabbalah), they may sometimes 
preserve the recollection of a fact which only needs restatement 
(f.g, R. Johanan as the editor of the Pal. 'falmud). 

Finally, the Talmud comes at the end of a very lengthy 
development of Palestinian thought (see Palkstine : lU ^ tory ^, 
It is in the direct line of descent Irorn the Old desta- 
JuMsm — intervening literature lining been lost — the 

essence of which it makes its own. Forced by the 
events of history, this legacy of the past was subjected to suc- 
cessive processes and adapted to the needs of successive geitera- 
tions and of widely different historical and social conditions. 
Legal compendiums and systems of philosoph\' served their age 
and gave place to later tlevelopments ; and the elasticity of 
interpretation w’hich characterizes it enabled it to outlive 
Karaites and Kabbalists. It also escaped the c lassicism of the 
Renaissance with its insistence upon the test — either fact or 
fiction. As an oriental work among an oriental people the 
moral and spiritual influence of the Talmud has rested upon its 
connexion with a history which appealed to the imagination 
and the feelings, upon its heterogeneity of contents suitalde for 
all moods and minds, and upon the unifying and regulative 
effects of its legalism. The relationship of I'alinudism to the 
Old Testament has been likened to that of Christian theolcjgy 
to the Gospels ; tlie comparison, whetl\er fitting or not, may at 
least enable one to understand the varying attitudes of Jewish 
thinkers to their ancient sources. With closer contact to the 
un-oriental \\'e>t and with the inevitable tendencies of modern 
western scholarship the 'lalmud has entered upon a new period, 
one which, though it may be said to date from the time of Moses 
Mendelssohn (see J kws, § 48), has reached a more distinctive 
Stage at the present da\ . In the weakening of that authority 
which had bettn ascribed almost unanimously to the Talmud, 
and invariably to the Old Testament, a new* and greater strain 
has been laid upon Judaism to reinterpret its spirit once more 
to answer the diverse wants of its adherents. This is part of 
that larger and pressing psyc hological problem of adjusting the 
“ authority ” ascribed to past wTitings to that of the collective 
human experience; it docs not confront Judaism alone, and it 
must suffice to refer to the writings of “ Reformed Judaism ” ; 
see, e.g. C. G. ^lontefiorc, Liberal Judaism (London, 1903) ; 
Truth in Religion (1906); 1 . Abrahams, Judaism (1907), and 
the essays of S. Schcchter. 

Bibliooraphy. — E. Dcutsch’s article on the Talmud in the 
(Quarterly Review, Oct. 1867 (reprinted in his Idierayy Remains), 
IS notew'orthy for the great interest it aroused. For other intro- 
ductions, sec S. Schiller-Szinessy, articles Miilrash.” “ Mishnah,’* 
and “ TalmiKl.'* in lincy, Brit., yth ed. ; J. Z. Lauterbach, “ Mish- 
nah,” anrl W. Bacher, “ Talmud ” in the Jew. JLney. ; S. Scherliler, 
“ Talmud,’* in Hastings’ Did. Bib., vol. v. ; and also S. Funk, 
Entstehn)i(^ ilcs Taint iids (I^eipzig, 1910). More coinj^reheiisive arc 
the handbooks of M. Mielziner, Introd. to the Talmud (('incinnati, 
1894), M. L. Kodkinson, History of the Talmud (New York, 1903), 
and especially H. L. Strack, Bitihituu!^ in dm Talmud (Leipzig, 
1908, very concise, but rej)lete with biljliogrnphical and other 
information). The works already cited in this article c>r in the 
art. Midrash, cover the most important departments of the Rab- 
binical literature, and may be supplemented from the critical 
Jewish journals, e.g. the fereish Quarterly Review, Revue dcs J-.tudes 
Jttives (Paris), and espt*cially the Monatsschrift f. Gcsch. u. Wissen- 
schaft des Judentums (Breslau). 

The writer desires to express his indebtedness to Mr Israel 
Abrahams for bibliographical and otlier suggestions. (S. A. C .) 

TALUKDAR (Hind, from talaky district, and ddr, holding), 
the name of (i) an official in the state of Hyderabad, India, 
equivalent to magistrate and collector, and (2) a landholder 
with peculiar tenures in various parts of India, particularly in 
Oude (sec United Provinces). 

TALUS (Lat. for the “ ankle-bone ’’), in architecture,* the slope 
of an emV)ankrnent wall, which is thicker at the bottom than 
at the top, to resist the pressure of the earth behind it. 


-TAMARISK 

TAM, JACOB BEN MEIR (1100-1171), a grandson of Kashi 
{q.vjy was the most famous French glossator {(osajist) on the 
text of the ralmud. In ii.ty he was attacked and injured hy 
a disorderly band who had attached themselves to the Crusaders. 
He escaped to the neighbouring Iroycs, where alujut ji6o was 
held the first of the Jewish Synods, for which the Rhinelands 
became celebrated. At this meeting it was laid down that 
disputes between Jew and Jew were not to be carried to a 
Christian ('ourt, but were to be settled by fraternal arl>itration. 
New' conditions of life bad arisen owing to the chaser terms on 
w'hich [ews and Christians lived, and Jacob Tam was foremost 
in settling the terms which were to govern the relations, from the 
Jewish side. Many others of his practical ordinances (Tah- 
kanoth), connected with marriage and divorii . trade and 
proselytism, as w'cll as with synagogue ritual, had abiding 
influence, and bear invariably the stamp of enlightened 
independence within the limits of recognized authoritative 
tradition and law. Of his legal work the most important was 
collected in his Sefer ha^yashar. He was also a poet and 
grammarian. 

See Gross, Gallia Judaica (index) ; M. SchIocssin/>er in Jewish 
Encyclopedia, vii. 36-39. ( 1 . A.) 

TAMAQUA, a borough of Schuylkill county, Pennsylvania, 
U.S.A., on the Tamaqua (Little Schuylkill) river, about 20 m. 
above its junction with the Schuylkill, about 17 in. K.N.F>. of 
Poltsville, and about <>8 m. N. of Philadelphia. l\)p. (i8()o) 
6054 ; (1900) 7267, of whom 625 )vere foreign-l)orn. 'J'anuujua is 
served by the (\‘ntral railroad of New Jersey, by the Philadelphia 
and Reading railway and by an electric line connecting with 
Mauch Chunk, Pottsville, and other places. Tanaujiia is in a 
rich anthracite coal district, and coal-mining is its chief industry. 
Among manufactures arc foundry and machine-shop j)roducts, 
powder, stoves, furniture, hosiery, &c. 'Fhc borougli owns the 
water-w'orks. P'hc first settlement here w'as made in 1799 and 
anthracite coal was discovered in i<Sr7. In 1829 'ramaqna 
was laid out and received its present name, an Indian word 
meaning “ running W’ater.” It was incorporated as a borough 
in 1833. Between 1869 and 1875 the Molly ^laguircs wttc 
active hen'. 

TAMARIND. 'Fhis name is popularly applied to the pods of 
a leguminous tree, which arc hard externall)’, but within filled 
with an acid juicy pulp containing sugar and various acids, 
such as citric and lartiiric, in combination with potash. The 
acid pulp is used as a laxative and a refrigerant, the pods being 
largely imported both from the East and the West Indies. 'Fhe 
tree is now widel)’ distributed in tropical countries, but it is 
generally considered that its native country is in eastern troj)iral 
Afncxi, from Abyssinia southward to the /ambc'zi. The name 
(meaning in Arabic “ Indian date ”) shows that it entered 
medieval commerce frcjin India, where it is used, not only for 
its pulp, but for its seeds, which arc astringent, its leaves, which 
furnish a yellow or a rc'd dye, and its timl>er. The tree {Tama- 
rindus indica) attains a height of 70 to 80 ft., and bears elegant 
pinnate foliage, and purplish or orange veined flowers arranged 
in terminal racemes, 'i'hc flower-lube bears at its summit four 
sepals, but only three petals and three perfect stamens, with 
indications of six others. The stamems, with the stalked ovary, 
arc curved away from the petals at their base, but are directed 
towards them at their apires. 'I'he anthers and the stigmas are 
thus brought into such a position as to obstruct the passage of 
an insect attracted by the brilliantly-coloured petal, the inference 
of course being tliat insect visits are nei essary for transference 
of pollen and tlie fertilization of the flower. 

TAMARISK. 'I’he genus Tamarix gi\'cs its name to a small 
group of shrubs or low trees constituting the tamarisk family 
Tamaricaceae. 'I’he species of tamarisk and of the very closely 
allied genus Myricaria grow in salt-deserts, by the sca-shore, 
or in other more or less sterile localities in warm, temperate, 
subtropual, and tropical regions of the eastern hemisphere. 
Their long slender branches bear very numerous small appressed 
leaves, in which the evaporating surface is reduced to a minimum. 
The flowers are minute and numerous, in long clusters at the 
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ends of the ])ranche.s or from the trunk. Each has 4-5 free 
sepals, and as many petals springing with the 4-10 stamens 
from a fleshy disk. In Tamarix the stamens are free, while in 
Myricaria they are united into one parcel. The free ovary is 
one-celled, with basal placentas, and surmounted by 3-5 styles. 
The fruit is capsular, and contains numerous seeds, each usually 
with a long tuft of hairs at one end. The great value of these 
shrubs or trc-cs lies in their ability to withsUind the effects of 
drought and a saline soil, in consecjuence of which they grow 
where lillle else can flourish. On this account the common 
tamarisk, i^allica, is planted on sea-c oasts, and affords shelter 
where none other could be provided. Some spec ies prcxluce 
galls, valued for their tannin, while the astringent bark of others 
has occasionally been used for medicinal purposes, 'the ashes 
of the plant, when grown near the sea, are said to contain soda. 
For tamarisk manna, see Manna. 

TAMATAVE (called by the natives Tbamdsina), the chief 
seaport of ]\Iadagascar, situated nearly on the centre of the 
eastern coast in 18° 10' S., 49"" 32' E. It owes its importance to 
the existcaicc of a coral reef, which forms a spacious and fairly 
commcxlioLis harbour, entered by two openings. 'I'he town is 
built on a sandy peninsula whic:h projects at right angles from 
the general coast-line. On this are crowded together a con- 
sidcTable number of houses, with good shops and merchants* 
offices in the main thoroughfares. Tamatavc is the seat of 
several foreign consuls, as well as of numerous French officials, 
and is the c hief port for the capital and the interior. Imports 
consist principally of piece-goods, farinaceous foods, and iron and 
steel goods, and exports of gold dust, raffia, hides, caoutchouc 
and live animals. Communication with Europe is maintained 
by steamers of the Messageries Maritimes and the Ilavraisc 
companies, and also with Mauritius, and from thence to 
Ceylon, by the British Union-Castle line. Of the whole foreign 
trade of Madagascar, 46 per cent, is through Tarnatave. Owing 
to the charac:ter of the soil and the formerly crowded native 
population, the town has oftC'U been attacked by epidemics : 
the plague broke out in 1898, and again in J900 ; but since the 
draining of the neighbouring marshes, there has been improve- 
ment. Since 1895 the native population has been removed 
from the town and settled in a new village to the north-west. 
A telegraph, iSo milc?s in length, connects Tamatavc with the 
capital, riiere is also a service, partly by railway and partly 
by steamer, along the coast lagoons, connecting the port with 
Antananarivo. Pop. about 4600. 

TAMAULIPAS, a northern Gulf-ioast state of Mc.xico, 
bounded N. by I'exas, U.S.A., E. by the Gulf of Mexico, S.E. 
by Vera Cruz, S. by San Luis Potosi, W. by Nuevo Leon, and 
N.W. by Coahuila. Area 32,128 scj. m. Pop. (1900) 218,948. 
The central and southern parts of the state are mountainous, 
but there are extensive fertile plains in the N. sloping gently 
N.E. toward the Rio Grande, and the coastal zone is sandy, 
much broken by lagoons and uninhabited. Except in the N. 
this coastal zone is only 5 to 7 in. wide, but the foothills region 
back of this is usually well wooded and fertile, and the low 
alluvial river valleys penetrate deeply into the sierras. 'Chere 
are four navigable rivers in the state - the Rio Grande del Norte, 
or Rio Hravo, which forms the boundary line with the United 
States, the Conchas or Presas, the Soto la Marina, and the 
Tamesi. The Panuco forms the southern boundary for a short 
distance. A peculiar feature of the hydrography of damaulipas 
is the series of coastal lagoons formed by the building of new 
beaches across the indentations of the coast. The largest of 
these is the Laguna de la Madrc, 125 m. long, which receives the 
waters of the Rio Conchas, and is separated in places from the 
Gulf by only a narrow ridge of sand dunes. The climate is 
hot, humid and malarial on the coast, but is pleasant on the 
more elevated lands of the interior. On the plains bordering 
the Rio Grande frosts arc frequent. The rainfall is abundant, 
especially on the mountain slopes of the south. The principal 
industry is agriculture. Sugar, cereals, tobacco, cotton and coffee 
are produced, and probably fruit may be raised successfully. 
Stock-raising receives some attention, and hides and cattle 
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are exported. The preparation of ixtie fibre for export is be- 
coming an important industry. Copper is mined and extensive 
deposits of petroleum and asphalt arc being exploited. Railway 
communi(uition is provided by the Mexican National which 
crosses the northern end of the state, the Belgian line from 
Monterrey to Tampico, and a branch of the Mexican Central 
from San Luis Potosi to d'ampico. 

The capital of Taniaiilipas is Ciudad Victoria (pop. in 1900, 
l(),oH6), a small sierra town on the Monterrey anil Tampico railway 
about 120 m. from Tampico. Its public buildinj;;s are good 
and it has the improvements of a modern town. It has a fine 
climate, a good traile, and is a summer resort for residents of the 
coast. The city is near the Rio Santander, and was once called 
Nuevo Santander. Among other towns in the state may be men- 
tioned : Matamoros {(/.v.), on the Rio Grande ; 'J'ampico (q.v.), on 
the Panuco, the principal port of the state ; Tula (6935 in igocj) ; 
Jaumave (about iu.(_>uo in iQtx), chiefly Indians), 38 m. S.W. of 
Ciutlad Victoria, in the heart of a prominent ixtle-producing region ; 
Mier (71 14 in iSgq). on the Kio Grande. 95 m. E.N.E. of Monterrey ; 
San Carlos (6871 in 1895), 57 m. N.E. of the capital; Camargo 
(6815 ill 1895), on the San Juan near the Rio Grande, once the? old 
Sp;inish mission of San Augustin Laredo; and Rcynosa (6137 in 
I *'^ 95 ). 54 m. W.N.W. of Matamoros. 

TAMAYO Y BAUS, MANUEL (1829-1898), Spanish dramatist, 
was born at Madrid on the i5tli of September 1829. IIc came 
of a family connected with the theatre, his mother being the 
eminent actress Joaquina Bans. It is interesting to note that 
.she appeared as Genevieve de Brabant in an arrangement from 
the French made by Tamayo when he was in his twelfth year. 
Through the influence of his uncle, Antonio Gil y Zarate, minister 
of education, Tamayo’s independence was secured by his nomina- 
tion to a post in a government office, 'fhe earliest of his printed 
pieces, Juana de Area (1847), is an arrangement from Schiller, 
and Una Aventura de Richelieu ^ which the author has not cared 
to preserve, is said to be an imitation of Alexandre Duval. 
The general idea of his Angela (1852) was derived from Schiller’s 
Kabale und LiebCy but the atmosphere is Spanish, the situations 
arc original, and the phrasing is lamayo’s own. His first great 
success was Virginia (1853), a dramatic essay in Alfieri’s manner, 
remarkable for its ingenuity and noble dii tion. In 1854 Tamayo 
was expelled from his post by the new Liberal government, but 
was restored before long by Candido Nocedal, a minister who 
had been struck by the young man s talent. He collaborated 
with Aureliano Fermindez-Guerra y Orbe in writing La Rica- 
hembra (1854), a historical drama which recalls the vigour of 
Lope de Vega. La Locura de Amor (1855), in which Juana 
la loca, the passionate, love-sick daughter of Isabel the Catholic, 
figures as the chief personage, established 1 amayo’s reputation 
as Spain’s leading playwright. Jlija y Madre (1855) is a failure, 
and La Bola de Nieve (1856) is notable solely for its excellent 
workmanship, it is unfortunate that Tamayo’s straitened 
means forced him to put original work aside and to adapt pieces 
from the French. Examples of this sort are fairly numerous. 
Lo Positivo (1862), imitated from Adrien-Aiigustin-Lcon Laya’s 
Due Joby is well-nigh forgotten, though the Spanish version is a 
dexterous piece of stagecraft and contains some elements of 
original value. Del diclio al heclio (1864) is from La Pierre de 
touche of Jules Sandcau and b^mile Augier, and a pleasing proverb, 
Mas vale Maha que Fuerza (1866) is a great improvement upon 
Mme (Airoline Berton’s Diplomatie du Menage. The revolution 
of 1868, which cost Tamayo his post at the San Isidro Librar>^, 
is indirectly responsible for No hay mat que por bien no venga 
(1868), a clever arrangement of Le Feu au Couvent, by Henri 
Murger’s friend, Theodore Barriere. During these seven ycats 
Tamayo produced only one original piece, Lances de Honor 
(1863), which turned upon the immorality of duelling, and led 
to a warm discussion among the public. Written in prose, the 
piece is inspired by a breath of medieval piety which had not 
lieen felt in the Spanish theatre since the 17th century. I'his 
renascence of an old-world motive has induced many critics 
to consider Lances de Honor as 'lamayo’s best work, but that 
distinction should be accorded rather toUn Drama nuevo (1867), 
a play in which the author has ventured to place Shakespeare 
and Yorick upon the scene. Los llombres de bien (1870) was 
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Tamayo’s final contribution to the Spanish stage. His last 
years were spent in recasting his I and the result of his 

efforts ma\’ be read in the posthumous edition of his Obras 
(Madrid, i8q8-i)i)). In 1858 'lamayo was elected a member of j 
the Spanish Academy, to which he afterwards became permanent 
secretary : and in 1884 the Conserv^ative minister, Alejandro 
Pidal y Mon, appointed him director of the National Library. 
He died on the 20th of June 1898. (J- b -K ) 

TAMBOUR (Fr. for “ drum *'), the term in architecture given 
to the inverted bell of a Corinthian capital round which were 
carved the acanthus leaves decorating it : applied also to the 
wall of a circular structure, whether on the ground or raised I 
aloft on pendentives and carrying a dome ; and to the drum of 
a cplumn which is built in several courses. 

TAMBOURINE (Fr. tambour de Basque ,* Gcr. hashische 
Trooioiel, Tandwurin, or Schellen-trommel), a popular instrument 
of percussion of indefinite musical pitch, used for marking the 
rhythm in dance or bac c hanalian music’. The tambourine con- 
sists of a flat wooeden or metal ring, over one end of which is 
stretched a parchment c.)r vellum head ; in the circumference 
of the ring are fixed nine or ten metal disks or small bells whi<;h 
jingle as the tambourine is struck by the hand, or merely wawd 
through the air. A tremolo effect is obtained by stroking the 
head with the finger-tips. In a 14th-century MS. (Hrit. Miis. 
Sloane 3c;83, fol. 13) a tambourine of modem appearance with j 
a snare bears the inscription “ Tympanum.” The tambourine 
is of the highest antiquity, and was known at different times 
under the names of timbrel or tabret, tympanon or tympanum, 
symphonia. (K. S.) 

TAMBOV, one of the largest and most fertile governments 
of central Russia, extending from N. to S. between the basins 
of the Oka and the Don, ancl having the governments of Vladimir 
and Nizhniy-Novgorod on the N., Penza and Saratov on the K., 
Voronezh on the S., and Orel, I'ula and Ryazan on the W. It 
has an area of 25,703 sq. m., and consists of an undulating plain 
intersected by deep ravines and broad valleys, ranging 450 
to 800 ft. above sea-levx*l. Cretaccjous and Jurassic deposits, 
thickly coverc'd with boulder-cday and loess, are widely spread 
over it.s surfac'e, c'oncxxding the underlying Devonian and ( ar- 
boniferous strata. Th(‘sc last crop out in the deef)er ravines, 
and seams of coal havci beem noticed at several places. Iron 
ore (in the north-west), limestone, clay ancl gypsum are obtained, 
and traces of petroleum have been discovered. The mineral 
waters of Lipetsk, similar to those of Franzensbad in their 
alkaline elements, and chalybeate like those of Pyrmont and 
Spa, are well known in Russia. The Oka touches the north-wc'st 
cornc^r of the government, but its tributaries, the Moksha and 
the Tsna, are important channels of traffic. The Don also 
merely touches Tambov, and of its afliuents ncjne except the 
Voronezh and the Khoper and the Vorona, a tributary cM the 
Khoper, are at all navigable. As a whole, it is only in the north 
that Tambov is well drained ; in the south, whic h is e.xposc'd 
to the dry south-east winds, the want of moisture is much felt, 
especially in the district of Horisoglyebsk. The climate is 
continental, and, although the average temperature at Tam- 
bov is 42*^ F., the winter is c:omparativelv cx)lcl (januarv, 13' J 
July, 68^). 'I'he rivers remain frozen for four months and a 
half. Forests occupy about 7 1 per cent, of the total arc\i, and 
occur chiefly in the west ; in the south-east wood is scarc e, and 
straw is used for fuel. The soil is fertile throughout ; in the 
north it is clayey and sometimes sandy, but the rest of the 
government is covered with a sheet, 2 to 3 feet thick, of blac k 
earth, of such richness that in Bcjrisoglyebsk cornfields which 
have not been manured for eighty years still yield gcxid crops. 

The estimated population in icjofi was 3,205,200. The 
government is divided into twelve districts, the chief towns of 
which are Tambov, Borisoglyebsk, Yelatma, Kirsanov, Kozlov, 
Lebedyan, Lipetsk, Morshansk, Shatsk, Spask, Temnikov and 
L^sman. The inhabitants are Great Russians in the- centre, but 
there is a notable admixture of Mordvinians and Meshcheryaks 
in the west and north-west, as also of Tatars, 'Fhe Mcxdvinians 
are rapidly becoming Russified. Nonconformity has a relatively 


strong hold in the government. Notwithstanding a high birth- 
rate (45 in the thousand), the annual increase of population is 
but slow (o’5 per cent, annually). I'he prevailing occupation 
i is agriculture, modern machinery being used on the steppe 
I farms. More than two-thirds of the area is arable*, and of this 
proportion 53 per cent, belongs to the peasant ('ommunities, 
36 per c ent, to private individuals, and 1 1 per cent, to the crown. 
The principal crops are rye, wheat, oats, barley ancl potatoes. 
Grain is exported to a considerable extent from the south, 
although the yield is deficient in the north. Hemp and linseed 
are also cnillivated, and the production of tobacco is yearly 
! increasing, beetroot is extensively grown for sugar. Live- 
stoc'k breeding, though lt\ss extensively carried on than formerly, 
is still important. Excellent breeds of horses arc met with, 
not only on the larger estates, but also in the hands of the 
wealthier peasants, those of the Hityug river being most esteemed. 
Manufacture's are represented chiefly by distilleries, tallow- 
melting works, sugar factories, flour-mills and woollen-cloth 
mills. Commerce is brisk, owing to the large grain export — 
Kozlov, Morshansk, Tambov and Borisoglyebsk being the* chief 
centres for this traffic, and Lebedyan for the trade in horses and 
cattle, i'his government is backward educationalh’. A distinc- 
tive feature is its large villages of crown peasants. 

I'he rc'gion nenv included in the north of the go\ ernment was 
j settled by Russians during the earliest centuries of the princi- 
pality of Moscow, but until the end of the 17th century the 
fertile tracts in the south remained too insecure for settlers. 
In the following century a few immigrants began to come in 
frexn the steppe, and landowners who had rec'eivcxl large grants 
of land from the tsars began to bring their serfs from central 
Russia. (P. A. K. ; j. T. Bk.) 

TAMBOV, a town of Russia, capital of the government of 
the same name, 300 m. by rail S.E. from Moscow, on the Tsna 
river, and on the railway to Saratov. Pop. (1884) 34,000; 
(1900) 49,208. 'Fhe tow’n is almost entirely built of wood, 
with broad unpaved streets, lined with low houses surrounded 
by gardens ; but it is an archiepiscopal sec of the Orthodox 
Greek Church. Woollens, tobacco, oil and various otht'r com- 
modities are manufactured. 'Fhe trade in grain, and in cattle 
purchased in the south and sent to Moscow, is far less important 
than that of Morshansk and Kozlov. 

TAMBURELLO (called in Piedmont Tabasso), a court game 
popular in Italy, particularly in the northern provinces. It is 
a modification of the ancient game of Pallone (q.v.), bearing the 
same general relation to it as Scjuash does to Racquets. A full- 
sized Tamburello Court, which need not be as true and even as 
that for r^allone, is 90 to 100 yards long and half as wide, divided 
laterally through the middle by a line (rnrdino) into two eciual 
spaces, the baltuta and the rimessa. 'Fhrec players regularly 
form a side, each carrying in one hand an implement called 
tamburello, resembling a tambourine (whence the name), which 
is a round frame of wood upon which is tightly stretched a cover 
of horse-hide. A rubber ball about the size of a lawn-tennis 
ball is used. One of the players opens the service (battuta), 
which is made from a small square called the trampolino, situated 
at one corner of the battuta but outside the court. 'Fhe service 
must be over the middle line. 'I'he ball must then be hit from 
side to side over the line, the side failing to return it or sending 
it out of court losing a point. 'Fhe game is scored like lawn- 
tennis, four points constituting a game, counting i5-(- 1 5+ io4 10. 
'Famburello, a less expensive game than Pallone, is popular 
with the lower classes, who use it as a medium for betting. 

TAMILS. The word Tamil (properly Tamil) has been iden- 
tified with Dravida, the Sanskrit generic appellation for the 
south Indian peoples and their languages ; and the various stages 
through which the word has passed - -Dram ida, Dramila, Damila 
— have been finally discussed by Bishop Caldwell in his Coin- 
parahve (Grammar of the Dravidian Languages (2d cd., 1875, 
p. TO seq.). 'Fhe identification was first suggested by Dr Graul 
\Reise nach Ostindien^ vol. iii., 1854, p. 349), and then adverted 
to by Dr G. LJ. Pope (Tamil Handbook, 1859, Introduction) 
and Dr Gundert (Malaydlma Dictionary, 1872, s.v.). Dr Pope, 
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however, helie\ cd lamil to he a corruption of tenmoliy southern 
speech, in conlradistinetion to vaijugu, the northern, i.e., Telugu 
language. As in the case of the Kafir, Turkish, Tagala and 
other typical languages, the term Taniulic or Tamulian has 
occasionally been employed as the designation of the whole 
class of Dravidian peoples and languages, of which it is only 
the most prominent member. The present article deals with 
'famil in its r(‘.stricted sense only. The Tamils proper are smaller 
and of weaker build than Europeans, though graceful in shape. 
I'heir physical appearance is described as follows : — a pointed 
and lre(]uenlly hooked pyramidal nose, with conspicuous narcs, 
more long than round j a marked sinking in of the orbital line, 
producing a strongly defined orbital ridge ; hair and eyes black ; 
the latter, varying from small to middle-sized, have a peculiar 
sparkle and a look of calculation ; mouth large, lips thick, 
lower jaw not heavy ; forehead well-formed, but receding, 
inclining to llattish, and seldom high ; beard considerable, and 
often strong ; colour of skin very dark, frequently approaching 
to black {Manual of the Administration of the Madras Presidency, 
Madras, 1885, vol. i., Introd., p. 36; sec also Caldwell, Cofu^ 
parativc Grammar of the Dravidian Languages, 1875, pp. 558-79). 
The Tamils have many good qualities — frugality, patience, 
endurance, politeness — and they are credited with astounding 
memories ; their worst vi('es arc said to be lying and lascivious- 
ness. Of all the South-1 ndian tribes they are the least sedentary 
and the most enterprising. Wherever money is to be earned, 
there will I'amils be found, cither as merchants or in the lower 
capacity of domestic servants and labourers, 'fhe tea and coffee 
distrii:ts of Ceylon are peopled by about 950,000 ; 'famils serve 
as ('oolics in the Mauritius and the West Indies ; in Burma, the 
Straits, and Siam the so-called Klings are all Tamils (Graul, 
Reise nach Ostindien, Leipzig, 1855, vol. iv. pp. t 13-212). 

/.aw^t^z/rt^c. -The area over wliich Tamil is spoken extends 
from a few miles north of the city of Madras to the extreme 
south of the eastern side of the peninsula, throughout the country 
below the Eastern Ghats, from l^ilicat to Cape Comorin, and 
from the Ghats to the Bay of Bengal, including also the southern 
portion of Iravancore on the western side of the Ghats and the 
northern part of Ceylon. According to the census of 1901, the 
total number of I'amil-speaking people in all India was 16,525,500. 
'Fo these should be add(.*d about 160,000 in the French posses- 
sions. But as of all the Dravidian languages the 'ramil shows 
the greatest tendency to spread, its area becomes ever larger, 
encroaching on that of the contiguous languages, 'lamil is a 
sister of Malayalam, delugu, Kanarese, Tulu ; and, as it is the 
oldest, richest, and most highly organized of the Dravidian 
languages, it may be looked upon as typical of the family to 
which it belongs. The one nearest akin to it is Malayalam, 
which originally appears to have been simply a dialect of Tamil, 
but dilfers from it now both in pronunciation and in idiom, in 
the retention of old lamil forms obsolete in the modern language, 
and in having discarded all personal terminations in the verb, 
the person being always indicated by the pronoun (F. W. Ellis, 
Dissertation on the Malayalam Language, p. 2 ; Gundert, Ma/ay- 
ilma Dictionary, Introd. ; Caldwell, Comparative Gr., Introd., 
p. 23 ; Burnell, Specimens of South Indian Dialects, No. 2, p. 13). 
Also, the proportion of Sanskrit words in Malayalam is greater, 
while in lamil it is less, than in any other Dravidian tongue. 
This divergence between the two languages cannot be traced 
farther back than about the 10th century ; for, as it appears 
from the Cochin and ITavancore inscriptions, previous to that 
period both languages were still substantially identical ; whereas 
in the Rdmacharitam , the oldest poem in Malayalam, composed 
probably in the 13th century, at any rate long before the arrival 
of the Portuguese and the introduction of the modern character, 
we see that language already formed. l"he modern Tamil 
characters originated in a Brahmanical adaptation of the old 
Grantha letters corresponding to the so-called Vatteluttu,” or 
round-hand, an alphabet once in vogue throughout the whole 
of the Pandyan kingdom, as well as in the South Malabar and 
Coimbatore districts, and still sparsely used for drawing up con- 
veyances and other legal instruments (F. W. Ellis, Dissertation, 


p. 3). It is also used by the Moplahs in Tellichcrry. The 
origin of the Valleluttu itself is still a controverted question. 
Dr Burnell, the greatest authority on the subject, stated his 
reasons for tracing that character through the Pahlavi to a 
Semitic source (E/fWfw/5 of South Indian Palaeography, 2nd ed., 
1878, pp. 47-52, and plates xvii. and xxxii.). In the 8th century 
the Vatteluttu existed side by side and together with the Grantha, 
an ancient alphabet still used throughout the 'lamil country 
in writing Sanskrit. During the four or five centuries after the 
conquest of Madura by the Cholas in the nth it was gradually 
superseded in the Tamil country by the modern Tamil, while in 
Malabar it continued in general use down to the end of the 17th 
century. Hut the earliest works of 'lamil literature, such as 
the Tolknppiyam and the Rural, were still written in it. 'fhe 
modern 'I'amil characters, which have but little changed for the 
last 500 years, differ from all the other modern Dravidian 
alphabets both in shape and in their phonetic value. Their 
angular form is said to be due to the widespread practice of 
writing with the style resting on the end of the left thumb-nail, 
while the other alphabets are written with the style resting on 
the left side of the thumb. 

Tlie Tamil alphabet Is sufficiently well adapted for the expression 
of tl)e twflve vowels of the language {a, 3 , i, t, u, d, e, i, o, 6 , ei, au), 
— the occasional sounds of 0 and //, both sliort and long, being 
covered by the signs for c, i, i ; but it is utterly iiuuiequatc 
for the proper expression of the consonants, inasmuch as tlu* one 
character k has to do duty also for kh, g//, and similarly each 
of the other surd consonants ch. t, t, p represents also the remaining 
three letters of its respective class. The letter k has, besides, 
occasionally the sound of //, and ch that of s. Each of the live 
consonants k, ch, /, /, p has its own nasal. In addition to the 
four semivowtds, the Tamil possesses a cerebral r and /. and has, 
in common with the Malayajam, retained a licjiiid /, once peculiar 
to all the Dravidian languages, the soiiinl of whicli is so difficult 
to lix gra|.)hically, and varies so much in different districts, 
that it has l)een nuidered in a dozen different ways {Manual 
of the Administration of the Madras Presidency, \h:) 1 . ii. pp. 20seq.). 
Er. Muller is probably correct in approximating it to that ot the 
Bohemian f. There is, lastly, a peculiar n, differing in function 
but not in pronunciation Irom the dental n. The three sibilants 
and // of Sanskrit liave no place in tJie Tamil alphabet ; but eh 
often does duty as a sil.)ilant in writing foreign words, and the 
four corresponding letters as well as j and ksh of the Grantha 
al])habet arc now frequently called to aid. It is obvious that 
many oi the Sanskrit words imported into 'I'amil at various periods 
(C'aUlwell, toe. cit., Introd., pp. 80 see).) have, in consequence of the 
incongruity of the Sanskrit anti 'I'amil notation of tlieir respective 
phonetic systems, assumed disguises under wliich tlic original is 
scarcely recognizalde : examples are n/af^'u (loka), uruvam (rupa), 
arukken (arka). arputam (adlihulam), natchattiram (nakshatram), 
irxuil (rishi), tirkam (dirgha), arasen (rAjan). Besides the Sanskrit 
ingretlients, which appear hut sparsely in the old potdry, Tamil 
has borrowed from Hintlustani, Arabic, and Persian a large number 
of revenue, political, and jutlicial terms, and more rectmtly a good 
many English words have crept in. such as tiratti, treaty, pa/lar, 
butler, dhf, act, kiildb, club, kauarnar, governor, pinnalkodu, penal 
code, sikkn, sick, mejastirattu, magistrate. But, as compared with 
its literary sister languages, it has preserved its Dravidian character 
singularly free from foreign influence. Of 'I'amil words which have 
found a permanent home in English may be mentioned curry, 
{kart), mulligatawmy (niilagit, pepper, and tannxr, cool water), 
cheroot {suruttu), pariah [pareiynn). 

'fhe law's of euphony (avoiding of hiatus, softening of initial 
consonants, contact of final with initial consonants) are far more 
complicated in 'ramil than in Sanskrit. lUit, while they were 
rigidly aclhered to in the old poetical language (Sen-'l'iiriiijl. or 
“ Perfect ” Tamil), there is a growing tendency to neglect them 
in llie language of the present day (Kodun-'Dimil). It is true the 
Tamil rules totally differ from the prevailing Sanskrit ; still the 
probability is in favour of a Sanskrit influence, inasmuch as they 
appear to follow' Sanskrit models. Thus, inil nikhindn becomes 
irunikkindn ; pon pdttiram, porpdttiram : vat til kanden, vuttir 
knnclen ; vdlsirmnei, vdfsirumci ; palan tanddn, palanrdndan. 
Nouns are diviiled into high-caste or personal and low-caste or 
imjiersonal, — the former comprising words lor rational beings, the 
latter all tlic rest. Only in high-cast e nouns a <listinction between 
masculine and feminine is o]>serve(i in the singular ; both hav'e a 
common plural, which is indicated by change of a final n (feminine 
/) into r : but the neuter plural termination kal {gal) may be super- 
addefl in every case. Certain nouns cliaiigc their base termination 
before receiving the case affixes, the latter being the same both for 
singular ami plural. Tliey are for the acc. ei, instr. dl, social 6 du 
{odu, udan), dal. ku, loc. il {idattil, in), alil. ilirundu {ininru), gen. 
udeiya (adu). 'I'here is, besides, a general oblique affix in, which 
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is not only frequently usi\I for the genitive, but may be inserted 
before any of llie above allixes, to some o/' which the emphatic 
particle S mav abo be superatUled. In the old p^^vdry tliere is a 
still greater variety of affixes, while there is an option ot tlispensing 
with all. Adjectives, when attributive, precede the noun anti are 
unchangeable ; when preilicativ'e they follow it and reeeiv'e verbal 
affixes. The pronouns t>f the ist ptT.son are sing, uau (yuit), in- 
flexional base 1)1, plural fuini {yarn), inti. inchulmg, vandal, 

inrt. excluding the ]HTSon addrt'ssetl ; of the jmi person m, 

infl. tin (nin, nun), plural nir {nivir, mrir), nhii^ul, infl. uni, un^ul 
(nuni). To each of tliose forms, inclusive also of the reflexive jtro- 
nouns fiin, fain. iuni:al, a place is assignetl in the scale of honorific 
pronouns. .\s in the demonstrative jironouns the forms beginning 
with 7 indicate nearness, those with a distance, and (in the old 
poetry) those with u what is between the two. so the s.iine forms 
lieginning with c (or vd, as in vdy, dr. who?) t'xpress the interrti- 
gative. The verb consists of three elements — the root (gimerally 
reducible to one syllable), the tense i liaracteristic. and the personal 
affix. There are three original moods, the indicative, imperative, 
and infinitive (the 2nd singular imperati\'e is generally identical 
with tlie root), as well as thn'e original tenses, the present, past, and 
future. The personal affixes are — sing, (i) -cn ; (2) -dy, honorific 
-ir : ( ;) mnsc. -dn. fern. -«/. honor, -dr, ntmter -adu ; plural (i) 
-oni {-dm. -an) ; (2) -hkal ; (t) masc. fern, -drkitl, neut. -ana. These 
affi.xes serve for all vi rbs and for each of the three tenses, except 
that, ill tlie future, -adu ami -uua are ri'])lac(‘d by -nm {kkiitn). It 
is only in the foruiation of the tenses tliat verbs differ, intransitive 
verbs generally indicating the ]>re.sent by -kir- {-kinr-), the jKvst by 
-d-. -jid-, or -in-, .in<I tlie future by -r- ( h-). an<l transitive verbs 
by the corresponding infixes, -kkir- {-kkiiir-), -tt- {-nd-). and -pp- ; , 
but there are niimerons exeeptions and seemingly anomalous form.a- j 
tions. Other tenses nnd moods are ex]iressed with the aid of special , 
affixes or auxiliary verbs, (.'aiisal verbs are formed by various 
infixes {-ppi-, -vi-, -ftu-). and the ]iissive bv the anxiliarv padu, 
to fall, or by tin. to eat. with a noun. 'l‘he following four px'Ciili- 
arities are characteristic of d'amil : — first, the tensekss negative j 
form of the verb, ex])ressed by the infix a, w hi( h is elided before | 
di.ssiinilar vowels ; second, the predn ativf empk)ynient of tw'O 
negative particles lUci and aUa. the one denying the existence or 
presence, the other denying the <|iialitv or essence ; third, the 
use of two sets of participles, —one, called adjective or relative 
partieqile, which supplies the pdace of a I'rlative clause, the language 
possessing no relative jironouns. and an ordinary adverbi.d piarticijik- 
or giTiind ; and. toiirth. tlie piractice of giving adjectives a verbal 
form by means of piersonal affixes, whicli Inmi may again be treated 
as a noun by attaching to it the <leclenMonal teVmmatious, thus : 
Pt'riya, great ; ptrivoni, we are greit ; pa ivomitkkii, to us who .ire 
great. The old poetrv abounds in Nerbal forms now obsolete. 
Adjectiv’cs, adverbs and al^stract nouns are derive<l from verbs by j 
certain affixes. All post-puisitions were originallv I’itlier nouns or 
verbal forms. Oratio indinuta is unknown in 'fn mil. as it is in all 
the other Indian Linguages. the gerund cnrii being used, like Hi 
in Sanskrit, to indicate quotation. The structure ol sentences is 
an exact counterpart of the structure of words, inasmuch as that 
which qualifies always precedes that which is <]ualifie<l. 'fhus the 
attnbutiv'e p)rece<les the sub.'>tantiv»*, tlie substantive prece<les the 
prepiosition, the adverb preced»-s the verb, the s«*condary clause the 
primary one. and the verb closes the sentence. The sentence, 

“ Having call'‘d the woman wlio had killed tlie child, he asked why 
she had committed such infanticide,” runs in Tamil as follow's : — 

KTilnideiyt.'i kkonnipottav.Tki ni rij ipp.idi 

1 he child her who had killed having car.^erl to be c.illed, * Them w’hy thus 
ppatla iUu-v-.itti st-yday Onru k-tl.in. 
madp rhild-murder didst ? ” h.iving said h.- .isk^d. 

Much as the similarity of the structure of the Tamil and its 
sister Languages to that of the Ugro- 1 ,irtar class may have proved 
.suggestiv'e of the assumption of a family affinity between the two 
classes, such an affinity, if it exist, must Ijc held to be at least very 
distant, inasmuch as the assuiiiption rec'Mves but tiie faintest 
shade of sup/fiort from an interccinijianson of the radical and least 
variable portion of the respective languages. 

Literature. — The early c.xi.stcnee, in sfnithern India, of peoples, 
looilities, animals and products the names of which, as men- 
tioned in the Old T estament and in Greek and Roman writers, 
have been identified with corre.sponding Dravidian terms, goes 
far to prove the high antiquity, if not of the Tamil language, 
at least of some form of Dravidian speech (Caldwell, loc. cit., 
Introd., pp. 81-106; Madras; District MatiuaL, i., Introd., pp, 
134 seq.). Hut practically the earlie.st extant record.s of the 
Tamil language do not ascend higher than the middle of the 
8th century of the Christian era, the grant in possession of the 
Israelites at ('ochin i>eing assigned by the late Dr Jiurncll to 
about 750 a periipd w'hen Malayajam did not exist yet as 
a separate language. • T^ere is every probability that about the 
same time a number of Tamil works sprung up, which arc 
mentioned by a writer in the nth century as representing the 


old literature (Burnell, loc, cit., p. 127, note). T he earlier of 
these may have been Saiva books ; the more prominent of the 
others were decidedly Jain. Though traces of a north Indian 
influence arc palpable in all of them that have come down to 
us (.see, e.g., ¥. \V. Ellis’s notes to the Rural), wc can at the same 
time perceive, as we must certainly appreiiatc, the desire of 
the authors to oppose the influence of Hrahmanirul writings, 
and create a literature that should rival Sanskrit books and 
appeal to the .sentimi'iits of the people at large. Hut the refine- 
ment of the poetical language, as adapted to the genius of Tamil, 
has been carried to greater excess than in Sanskrit ; and this 
artificial character of the siM alled Sim-T'amil is eviih*nt from a 
comparison with the old inscriptions, which are a reflex of tlic 
I language of the people, and clearly show that Tamil has m^t 
I undergone any essimtial change (Burnell, loc. cit., p. 142). 

I The rules of Seii-Tainil apjiear to have bi’en fixed a 1 a very early 
i date. The Vidk.ippiyam . the oldest extant Tamil grammar, is 
I assigned by Dr Burnell (On the Aindra Sclual of Sanskrit Oram- 
marians, pp. 8, 55) to the 8tli century (best (‘dition by ('. N’. Taino- 
1 daram ITllei, Madras, 1885). Tlie V/rasnliyam, anotln'r grammar, 
i is of the nth century. Both have been supersedi'd b\ the RnnmU, 
j of the 15th century, wliich has exercised the skill nf numerous 
I cominentalors, aiul continues to be the leading native authority 
I (ICngli'^h e<litions in Pojie’s Third Tamil Crammar. iuu\ an abridg- 
1 ment by Lazarus, 1S84). The perioil of the prevalence of the 
Jains in the P.nnlya kingdom, from the 9th or intli to the 13th 
century, is justly termed Mu* Augustan age of Tamil literature. 
To its earlier days is assigned the S dladiydr, an ethual ])oem on 
the three objects ot existence, which is supposed to h.iv<‘ preceded 
the Rural ot Tinivalluvau, the finest poetical prodiu.tion in the 
whole range of T.imil composition. Tr.ulition, in keeping with 
the spirit of antagonism to Brahmanical inflnenc(‘, says tfiat its 
author was a pariah. Tt consists of stanzas on virtue, wealth 

and pleasure. It has often been editeii, translated and commented 
ii]M)n ; sec the introduction to the excellent edition published by 
the Rev. Dr Pope, in which also a comprehensive ai('ount of the 
IH'culiaritios of Sen-'I'amil will be found. 'I'o the .\vvei. or Matron, 
a reputed sistiT of 'riruvajluvan, but probably nf a later date, 
two shorter moral poems, called Attisddi and Ronrarcyudan , are 
ascribetl, which are still read in all 'famil schools. Chnitdminji, an 
epic of upwanls of 3000 stanzas, wliicli ('(‘lebrates the t'xploits of a 
king jivakan, also l)i>longs to that early Jain -[xTiofl. ami so does 
the Divdkaram, the oldest dictionary of classical d'amil. d'hc 
former is on<* of the finest poems in the Lingiiage ; but no more 
than the first and ]xirt of the thinl of its thirteen books have been 
edited and translated. Kainban’s Rdmayanam (about jkjo a.d.) 
is the only other Tamil epic wliich comi'S up to the Cliinfdmaiit in 
pCK'tical l>eauty. The most brilliant of the jioetical productions 
[ whicli appeare<l in the period of the Saiva revival (i .^th and 14th 
c<*ntnries) are two collections ot hymns addressed to Siva, the one 
called TiriiVtUakam, by Manikka-X'.isakan, and a later and larger 
one called Tivdram, by Saiiibandhan and two other de\olees, 
Sundaran and A])pan. Both these collections have been jirinted, 
the former in one, the latter in five volumes. Thev are rivalled 
both in religious lervour and in poetical merit by a eontiuiqioraneous 
collection of \'aislijiava liviiins, tlie WUdyiva-prabtnnUiam (also 
printed at Madras). The third section of it, called Thuvdymoli, 
or “ Words of the Sacred Montli,” has been ])nblislu‘cl in 'relugu 
characters, with ample commentaries, in ten quartos (Madras, 
1875 76). After a period of literary torpor, wliii.h lasted nearly 
two centuries. King Wallabha Dev.i, better known by liis assumed 
name Ativirarama Pamlyan (.second half of tlie ibth century), 
endeavourerl to revive the love of poidry by compositions of his 
own, the most cek*brated of which are the Nridadam, a somewiiat 
extravagant imitation of Sri liarsha’s Sanskrit Naisliadham, and 
the Vcrriverkci, a collection of sententious maxims. Though he had 
miiiieroiis follow'ers, who made this revival the most prolific in the 
whole history of 'I'arnil literature, none of the compositions of 
any kind, mainly translations and bom liastic imitations ol Sanskrit 
models, have attained to any fame. An exceptional place, however, 
is occupied by certain Tamil sectarians called hltar (i.e., siddhas or 
sages), w hose inystii al poems, esjiecially those c.ontainetl in the 
Sivavdkram, :iTii said to lie of singular beauty. Two poems of high 
merit, cornpose<l at the end of the 1 7t h century, als<) deserve favourable 
notice — the NUineyivilakkam. un Qihwal tnvitise by Kumaragiinipara 
Desikan, and the PrahhiilingaUlci, a translation from tlie Kaiiare.se 
of a famous text-book of the \'ira-Saiva s(‘ct. See the analysis in 
W. Taylor’s Catalogue, vol. ii. ^ip. 8^7 47. 

The modern period, whicli may be said to date from the beginning 
of the last century, is ushered in by two great poets, one native and 
the other foreign. TAyumfinavan, a philosopher of the pantheistic 
school, composed 1453 stanzas (pddal) which have a high reputation 
for sublimity both of sentiment and style; and the Italian Jesuit 
Joseph Beschi (d. 1742), under the name Vtram/lmuni, elaborated, 
on the model of the Chintdmani, a religious epic TSmbdvaai, which, 
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though marred by blemishes of taste, is classed by native critics 
among the l^est productions of their literature. It treats of the 
history of St Joseph, and has been printed at Pondicherry in 
three volumes, 'vvitli a full analysis. Englisli influence has here, 
as in Heiigal and elsewliere in India, greatly tended to create 
a healthier tone in literature both as to style and sentiment. As 
one of the best 'I'amil translations of Knglish books in respect of 
diction and idiom may be mentioned the Hdlavyapariknl. or “ Little 
Merchants,” ]tiiblis]ie(l by the Vernacular Text Society, Madras. 
P. Percival’s ( ollection of Tamil Proverhs (3rd cd., 1875) should 
also be mentioned. The C()]t]w-]flate grants, commonly called 
^dsanams, ami stone inscrijhions in 'I'amil, many of which have 
bf’t'ii copied and translated {Anhacolo^ical Survey of Southern India, 
v^ol. i\'. : K. S('\vell. Listis of the A ntiqiiariau Pemaius in the Presidency 
of Madras, vols. i., ii.), ani the only authentic historical records 
(See also Sir W alter Elliot’s contribution to the luiernaiional Numis- 
wnta Orieuialiu, vol. iii. j)t. 2.) As early as the time of the Chinese 
tra.v<-ller ilsii.in Tsang, books were written in southern Inilia on 
talipot leaves, and .\lbinini nientions this custom as (juite j-^revalcnt 
in his time (1031). It has not died out even at the present day, 
tlioiigli pa]X‘i im])ortcd from Portugal has, during the last three 
ciaituries. oiLasionally been ii.sed. Madras is now the largest 
dt.'posilory oi 'Famil ])alin-lcaf MSS., which iiave been described in 
Whlson’s Catu!>>i'ue of the Mackenzie CoUeciiou (Calcutta, 1828, 2 vols,), 
\V. faylor’s ('alato^ue (Madras, 1857, 3 vols.), anti Condaswamy 
Iyer’s Cataloi^ue (vol. i., Marlras, i8bi j. 'i'he art of printing, however, 
whicli was introduced in southern India at an early tlate, while it 
has tended to the preservation of many valuable productions of the 
ancient literature, has also been the means of perpetuating and 
circulating a deal of literary rubliish and lasciviousness which would 
much ])etter have remained in the obscurity of manuscript. J)r 
Burnell has a note in his Ptoueuis of South hid inn Paleoftraphy 
(211(1 ed.. p. .14). from which it appears tliat in i 578 ramil types were 
cut by Father Jo.io de 1 ^'aria, and that a hundred years later a 
Tamil and P(a''tugnese dictionary was published at AmbalakkA,du. 
At ])rest‘nt the numlier of Tamil books (inclusive of newspapers) 
printed annually far exceeds that of all the other llravidian verna- 
culars j)ut Together. The earliest Tamil version of the New Te.sta- 
ment was commeiice<.l by the Dutch in Ceylon in 1688 ; Fabricius’s 
translation appeared at Prancjnebar in 1715. Since then many new 
transle. lions of tlie \vho]<* liililc have be(‘n printed, and some ot 1 
them have passc'd tlirough .scjveral editions. 'Phe (ierman missionary j 
B. >'iegenbalg was tlu' first to make tht‘ study of Tamil possible in 
Eufo])e by tlu* pulflication of his Grauimatica Daniulica, which 
appeared at llnlle in 1716. Some time later the Jesuit father 
Bcsciii devoted much time and labour to the composition of 
grammars Ixath ot tlie vulgar and the poetical dialect. The former 
is treated in liis (traunuatica Latiuo-'Iamulica, vliicli was written 
ill 1728, but was not ])riat('d till eleven years later ('J'raiupiebar, 
1730). It was twice r<‘]>rinted, and two Paiglish translations hav'e 
been published (1831, 1848). 1 fis Seu-Taunt Grammar, accessible 

sinct' 1822 in an Ivnglisli translation by Dr Babington, was ])rinted 
from his own MS. {Claris humanioriim Utcrarum suhliuiioris TaumHei 
idiouiafi'i) at Tranqnebar in 1876. 'Phis work is cspetially v<ahiable, 
as the gn ater portion of it consists of a k'aruerl and exdianstive 
treatise on 'Pa mil prosody and rlietoric. (Set*, on his other w’orks, 
GrauVs Prise, vol. iv. p. There are also grammars by .\mlersoii, j 

Klieuius, Granl (in vol. ii. of liis Bibliotheca Tamulica, Leipzig, 185s), | 
Lazarus (Madias, 1878). T’optj (4tli edition in three ]>arts, I.oiuion, | 
tS 8^ 85), and Grammnirc I'rau, aise-Tamoule, by the .Vbbe Dupuis 
(Pondicherry. 1863). 'Phe la.st two are by far the be.st. 'Llic India 
Ollice library po.ssesses a MS. dictionary and grammar ” par le 
Rev. Pere Doniinitpie ” (I’oiidicherry, 18,13), and a copy of a xMS. 
'Paniil-Lafin dictionary by the cclebrateel missionary Schw^arz, in 
which qnnn words art* ex])lained. About tin*, like nuniber of words 
are given in the dictionary ot Eabricius and lireithauiit (Madras, 
1770 and i8o()). Bottler’s dictionary, the publication ot which 
was conimeuc(.*d in 1834, is a far more* ambitious work. But neitlu‘r 
it nor Winslow’s (18O2) come up to the standard tjf Tamil scholar- 
shi]) : tlie Dirtiounairr Tamoul-Franrais, w’hicli appeared at I*ondi- ■ 
cherry in 2 vols. (18155 dj), j.s .superior to both, just as the Pietiou- , 
arium Lalino-Gallico-TamuUciim {ibid., 1846) e.vcePs the various 
Etiglisli-'ramil dictionaritis which have been publislied at Madras. 

See A. 'P. Mondit're and J. Vinson in Dictiouumre drs Seieuces 
A uthiopolv^iqurs, s.v. ” Dravitlieiis ” ; S. ('. ('bitty. The Tamil 
Plutarch, Jalfna, 185c) ; J. Murdoch, Classiped Cataloi^ue of I'amil 
Printed Books, Madras, 18(15 ; C. PL Cover, Folk-Sunf^s of Southern 
India, Madras, 1871 ; Bisho]) Caldwell’s Comparative Grammar of 
the Dravidiaii 1 .anguara's, 2ii(l ed., London, 1875 ; (.iraiil’s Prise nark 
Ostiiidien, vols. iv. ami v. ; the cjuarterly Lists of Books registered 
in the Madras Presidency ; [Dr. Maclean’s] Manual of the Adminis- 
traiiou of the Madras Presidency, vols. i. and ii., Madras, 1S85, folio ; 
P'. Midler, Grundriss der Sprachwissenschiift, Vienna, 1884, iii. i. 
1(12 24(1 ; ( 4 . pi. Pope, t^'irst Lessons in Tamil, 7tli ed., Oxford, 1004, 
and The Ntilndiyar, Oxford, 1893 ; and J. Vinson, Manuel de la 
Lauf^ue Tauumle, l*ans, 1Q03. (R. R.) 

TAMLUK, an ancient town of Briti.sh India, in the Midnapore 
district of Bengal, on the river Kupnarayan. Pop. (1901) 
8805. Under the name of 'Famralipta was the capital of the 


Peacock dynasty, and a seaport at which the Chinese Buddhist 
pilgrims embarked. It is now 60 m. from the sea, and the ruins 
' of the old city lie deep beneath river silt. It contains the palace 
of a local raja, and some temples of peculiar construction. 

TAMMANY HALL, a political organization in New York 
City, U.S.A., claiming to be the regular rejjresentative of the 
Democratic party in that city. It takes its name from a sachem 
or chief of the Delaware Indians, Tamancnd or I'ammany, the 
name itself meaning “ the Affable.’^ Before the War of Inde- 
pendence there were Whig societies called “ Sons of St Tam- 
many ” and “ Sons of liberty,” with rituals in which Indian 
words were used to suggest the American character of the 
lodges. On the 12th of May 1789 William Mooney (d. 1832), 
an upholsterer, of Irish birth, who had probably been a member 
of an earlier Tammany society, founded in New York C'ity 
the “ Society of St 'Fammany ” or “ Columbian Order as a 
patriotic*, benevolent and non-political organization, with the 
intent to ccjunlcract the influence of what was believed to be 
the arist(x*ratic Ortler of the ('incinnati. A few short-lived 
societies of a similar kind were founded in other states. In 
1805 the New York Society was incorporated as a benevolent 
society, in i8tt it built its first wigwam, or hall, in Frankfort 
Street near the City Hall, and in 1867 it moved to its present 
hall in Fourteenth Street. 'Fhe socit‘ty w’as a secret organiza- 
tion, divided into tribes, with .sachems (the most important 
being the Grand Sachem) as the chief officials, a sagamore, or 
master of ceremonies, and a winskinskie, or door-keeper, and 
with a ritual of supposedly Indian character. This “ Tammany 
Soci(^ty is not itself the well-known politic^al organization, 
but rents its hall to the 1'ammany Jlall Gcmeral Committee, the 
“ Tammany Hall ” of political notoriety : the leading members, 
however, of the “ Society ” and of the “ Hall ” arc identical, 
and the “ Society ’’ controls the mceting-placc of the “ Hall,’* 
so that the difference lietw een the two is little more than nominal. 
Almost from the beginning 'Farnmany has been actively engaged 
in politics, being part of, and during the greater period of its 
existence actually n'prescnting in New York City, the Demo- 
cratic parly, though always subordinating the interests of the 
part}' as a whole to its own .seJAsh interests. It has had local 
rivals at different times, but these, though successful for a 
while, have not lived long ; on the other hand, the Hall has 
not generally been regarded with favour by the Democratic 
party tliroiighout the country at large. 

Soon aft(*r its founding, 'Famrnany came under the influence of 
Aaron Burr. In 1800 it workcxl for the election of Jefferson as 
Bresidemt. It bitterly opposed De Wilt Clinton for many years 
and was hostile to liis large Irish constituency ; but, after it 
secured in 1822 the ('onslitutional amendments providing for 
manhood suffrage and for the abolition of imprisonment of 
debtors, and especially after 1827 when Tammany first tried 
to reduce the five-year period of residence neccs.sary for naturali- 
zation, the foreign-horn clement gradually came into control 
of the “ Society ” and of the Hall.” About 1842 Irish 
‘‘gangs,” which used physical vioUmce at chrlion time, became 
a source of Tammany strength. It reached its height of power 
about 1870, under the leadership of William ^larcy 'Fwced 
(1823-78), who used his popularity as a volunteer fireman 
to aflvancc himself in Tammany and who was the first ” boss ” 
of the organization, whiih had formerly been controlled by 
committees. In the ma\ orally and the other adicinistralivc 
offices and in tlie common council of the city, in the chief 
executive ofTi('e of the .state, in the state legi.slatiirc, and even 
in some of the judges’ seats, Tweed had plac ed (or had secured 
the election of) accomplices or tools, or else controlled votes by 
purchase. In April 1870 Tweed secured the passage of a city 
charter which put the control of th(? city into the hands of the 
mayor, the comptroller, and the commissioners of parks and 
public works. A system of ofllcial plunder then began that 
has had few parallels in modern times. How much was actually 
stolen can never b(^ known ; but the bonded debt of the city, 
which was 836,000,000 at the beginning of 1869, was 897,000,000 
in September 1871, an iiu reasc of 86t,ooo,ooo in two years and 
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eight months; and within the same period a floating debt of 
.' 520 , 000,000 wixs incurred, making a total of 881,000,000. For 
this vast sum the city had little to show. The method of 
plunder wiis the presentation of excessi\’e bills for work done, ; 
cspeciallv in connexion with the new court-house then being 
erected. The bills were ostensibly paid in full, but in reality 
only in part, the rest being retained by 'Fweed, and divided 
amongst his followers in proportion to their importance. 'Fhe 
total cost of the court-house to the city was about .'^13,000,000 j 
—many times the actual cost of construction. The amount 
paid in these two years for the city printing and stationery was : 
nearly .'^3,000,000. Fhe end came through a petty quarrel over ! 
the division of the spoils. One of the plunderers, dissatisfied 
with the otlice he had received, gave to the Xnv York Times , 
a copy of certain swollen accounts which showed conclusively 
the stealing that had been going on. When 'bweed was inter- 
viewed about the frauds his only reply was, “ What are you 
going to do about it ? " d'hc better classes, how ever, were now 
thoroughly aroused, and with Samuel J. 'Filden, afterwards 
governor of the state, at their head, and with the assistance of 1 
the Times and of Harper s Weekly, in the latter of which the 
powerful cartoons of 'Fhomas Nast appeared, ('omplctely o\er- 
throw’ the ring and resc'ucd the city. rw'ecd was tried and con- 
victed, but was afterwards released on a technicality of law ; 
he was re-arrested, but managed to escape and lied to Spain ; 
he was identified and was brought liack to gaol, where he died. 
The rest of the gang fared little better. Within a few years and 
under a new leader, John Kelly, ramman\- was again in control 
of the city, Kelly was succeeded liy kich<ir(l ('roker, whose 
reign as " boss ” continued until 1907. Since 1881 I'arnmany i 
has been in virtual control of the city government about one- 
half the time, a rammany and a reform ma\ or often alternating. ' 
'fhere were elaborate investigations of Tammany’s control of 
the city by committees of the legislature in 1800, i8()4, and 
1899. The most conspicuous overthrows of 'I’ammany since 
the days of rweed were in 1894, in 1901, when pracli(ally the 
whole reform ticket from mayor to alderman was cle<. ted, and 
in 1909, when the mayor (not a member of 'I'aiiimany) wa> the 
only rammany nominee on the general ticket elected. 'The 
grosser forms of corruption that prevailed under 'IVeed did not 
as a rule prevail in later years. Instead, the money raised by 
and for the Hall and its leaders has come from the blackmailing 
of corporations, which find it easier to bu\' peace than to fight 
tor their rights ; from corporations which desire concessions 
from the city, or which do not wish to be interfered with in 
encroachments on pul)lic rights ; from liquor-dealers, whose 
licences are more or less at the mercy of an unscrupulous party 
in power ; from other tlealers, especially in the poorer parts 
of the city, whose business lan be hampered by the police ; 
from oflicc-holders and candi<lales for otiic e ; and, lastly, in- 
directly through corrupt police oflicials, from the criminal classes 
and gambling establishments in return for non-intervention on 
the part of the police. The power of Tammany Hall is the 
natural result of the well-regulated machine which it has built 
up throughout the city, directed by an omnipotent “ boss.” 
Each of the assembly districts ” into which the city is divided 
sends a certain number of representatives to the General ( om- 
mittec of Tammany Hall. Each district also has a “ boss ” 
or leader and a committee, and these leaders form the. Executive 
(Committee of the Hall. There is ijso a “ captain ” for each of 
the voting precincts, over 1000 in number, into which the city 
is divided. Fhe patronage of the city filters down from the 
real “ boss ” of the Hall to the local precinc t leader, the latter 
often having one or more small municipal oflices at his disposal : 
he also handles the election money spent in his precinct. The 
party headejuarters in the different assembly districts arc largely 
in the nature of social clubs, and it is in considerable degree 
through so< ial means that the control of the Hall cner the poorer 
classes is maintained. The headquarters are generally over or 
near a saloon, and the saloon-keepers throughout Manhattan 
belong as a rule to the Hall - in fact, are its most effective allies 
or members. It .diould be remembered too that the Hall is 


not subject to divided counsels, but is ruled by one man, a 
” boss ” who has risen to his position by sheer fon c of ability, 
and in whose hands rest the finances of the Hall, lor which he 
is acc ountable to no one. When the “ Greater New York ” 
was incorporated the power of d'ammany seemed likely to grejw 
less hec'ause it was c'onfinecl to the old city (boroughs of 
Manhattan and llie Bronx), and the Democratic organiza- 
tions in the other boroughs were hostile to it. d'he power 
of the organization in the state and in the nation is ciuc* to 
its frc'quent combination with the? Republican organization, 
whic h c'ontrols the state almost us completely d’ammany 
does the c ity. 

See Gustavus Mvers, The History of Tammany Hall (Nenv York, 
iQoi). ' (E. H.H.) 

TAMMERFORS (Finnish Tampere^ the chief industrial c ity 
of Finland, capital of the province of davastehus, on the rapids 
connecting Lakes Nilsi-jarvi and Eyha-jarvi, 125 m. by rail 
N.W. of Helsingfors. Pop. (1904) 40,261. d'amnuTfors is an 
important centre for the manufacture of cotton, linen, and 
woollen goods, leather and paper, ddie town owes its existence 
as a manufacturing c-entre to the tsar Alexander I. 

TAMPA, a city and the county scat of Hillsboro county, 
Flcirida, I'.S.A., in the w'cstern part of the state, at the liead of 
Hillsborough Bay (the E. branch of d'ampa Bay), at the mouth 
of the Hillsborough river. Pi.)p. (1880) 720; (1890) 5532; 
(ic)oo) 15,839, of whom 5085 w'CTc foreign-born and 4382 were 
negroes ; (1910, V. S. census) 38,524. It is served by the d'ampa 
Northern, the Atlantic ('oast Line and the Seaboard Air Line 
railways, and by lines of stc'amers to the West Indies and to 
the Gulf and Atlantic ports c.)f the Tmited Stales, d'hc larger 
ve.s.scls enlcT at Port d'ampa (pop. in 1905, T049), 9 in. from the 
cdty, on the \V. side of the peninsula separating Hillsborough Bay 
from (did d'ampa Bay, the W. branch of d'ampa Bay. In order 
to reach walcT sulliciently deep lor the steamers, the railway 
tracks have been carried by earth filling about seven-eighths of 
a mile into the bay. d’he United States government has greatly 
improved the harbour, and in 181)9 adopted a projec t (modified 
in 1905) for constructing a c'hanncl 26 ft. deep and 300 ft. wide 
(500 ft. across the bar) from P(.)rt d'ampa to the Gulf of Mexico ; 
in July 80 per cent, of this work had been ccmipleted. In 
i()05-tc>o8 the c'hannel of Hillsborough Bay was made 20 ft. 
deep at mean low’ w'ater and 150 ft. wide from the low’cr Ixty 
to the mouth of Hillsborough river, with a turning basin at the 
inner end 450 ft. wide and 1050 ft. long, d'ampa Bay has 
peruianent sea-coast defences, d'ampa is the principal gateway 
for trade and travel bc'tw’cen the United States and tlie West 
Indies. Owing to its delightful climate and its attractive situa- 
tion it has become a favourite health resort. Many visitors 
are attracted by the fishing (especially for tarpon) and 
shooting in the vicinity, water-fowl being plentiful in the Bay, 
and deer, cjuail and wdld turkeys being found in the vicinity 
inland. There are large prehistoric shell-mounds at Indian 
Hill, about 20 m. S.E. d'ampa is an important shipping point 
for naval stores and |.)hosphate rock, for vegetables, citrus fruit 
: and pineapples, raised in the vicinity, and for lumber, c'attle 
1 and fuller’s earth, d’he Florida ('itrus Exchange has its head- 
(juarters here. After the S{)anish-Amcrican War (i8c)8) a large 
trade with the West Indies developed. Cattle ancl pine lumlier 
are sent to Cuba, and Havana tobacco and fine grades of Cuban 
I timber arc imported, d'here is a large trade w'ith Honduras 
' also, d'he imports increased from 8755,316 in 1897 and 8490,003 
in 189S (an extremedy unlavourable year owing to the Spanish- 
Americ'an War) to 84,1 *^9,464 in 1909 ; the exports from 
$820,792 in 1897 and 8521,792 in 1898 to 81,344,786 in 1899 
and 84,492,498 in 1909 ; a part of the custom-house clearings 
1 of Key West are actually shipped from d'ampa. In 
1905 the value of the factory product was 811,264,123, an 
increase of 59 per cent, since i(;oo. d'he principal product is 
cigars ; most of the tcjbacco used is imported from Cuba, and 
the manufacturing is done chiefly by ('ubans who live in a 
district known as Vbor (dty. It is said that morc^ c lear Havana 
cigars are manufactured in d'ampa than in Hav^ana. Other 
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manufactures arc boilers, foundry products, lumber and fer- situated on a height above the Anker near its junction with 
tilizers ; and there are two shipyards. the Tame, is chiefly of the Jacobean period, but is enclosed by 

Tampa J 3 a\' was the landing-place of the expeditions of the massive ancient walls. Here was a residence of the Mercian 
Spanish explorers, Tamfilo de Narvaez and Hernando do Soto, kings, and, after being bestowed on the Marmions by William 
(See P'roRiDA.) In January 1824 the United States govern- the Conqueror, the castle remained for many years an important 
ment established here a fort, Tort llrooke, which was an im- fortress. Formerly the town was surroun(led by a ditch called 
portaiit base of supplies during the second Seminole War, and the King’s Dyke, of which some trace remains. The church of 
around it a settlement gradually developed. The fort was St Editha, originally founded in the 8th centur}", was rebuilt, 
abandoned in t86o, and its site is now a public park. During after being burned by the Danes, by Edgar, w'ho made it col- 
thc early part of the ('ivil War a small Confederate? force was in | legiate, but the existing lF‘Corat(‘d building was erected after 
possession, but in November 1862 it wms drivtm out by United ' a fire in 1345. The free grammar school, retuunded by 
States gunboats, 'lampa grew rapirlly after the completion of j Edward VI., was rebuilt in 1^77, and again in 1867. The 
the first railway thither in 1884, and in i88fi it was chartered ; charities include Gu\'’s almshouses, endowed in 1678 by 
as a city and became a port of entry. During the Spanish- j Thomas Guy, founder of Guy’s Hospital, London. On the 
American War United States volunteers were eneamped in j commons or moors burgesses have rights of pasture. Coal, 
J)c Solo Pai k in laiiipa, and Tort Tampa was the point of firecla}' and blue and red brick clay are dug in the neighbour- 
embarkation for the United States army that invaded ( uba. hood ; and there are also market gardens. In the town are a 
TAMPICO, a city and port of Mexico, in the state of 'I amauli- clothing factory, paper-mills, and manufactures of small wares, 
pas, on the N. bank of the Paiiuco river, about 6 ni. from the Tlu* tow'ii is giAerncd by a mayor, 4 aldermen, and 12 councillors. 
Gulf of McNi('(). Pop. (t()o 6) 17,561), including the ncaghbouring Area, 285 acres. 

set 1 k inent? ( cmnected with the yiort works, 'bhe climate is hot, Tamworth {Tanneurdn, Thamworth^ Toniworth) is situated 
humid and unhealthy, and the city has suffered fre([iicntly from near the Roman Walling Stred. It was burned by the Danes 
epidemics of yellow fever. A modern sewer system and water- and rcstonnl in 913 Ijy v\ethelflead, lady of tlie ^Icrcians, 
works, constructed in 1903-1006, ha\c impnned its sanitaiy who built the fori which was the origin of the later castle, 
condition and will in time reduce its lu‘a\y death-rate— almnt 'The towm wais again di'slroyed bv th(* Danes in 943. 'There 
78 })cr 1000 in 1903, when an epiflemii' of yellow' fever caused is no description ol 'Tamworth in Domesday, but its burg(’sse.s 
327 deaths, and the births mimlicn'd 512 against 1335 deaths, are incidentally mentioned several times. In Anglo-Saxon and 
'I'hc eastern and poorer part of the low'll stands on low' ground 1 Norman times it jiossessed a mint, and it is call(‘d a borough 
onl\- 2 or 3 ft. aliovc tlie river, and is siibje('t to inundations. I in the Pij>e Rolls of J Imry IT. hut it was not tlien in a flourishing 
'The W'estt rn part rises about 150 It., consists largely of private | condition, d'amworth was ini'orporatcd by Elizabeth in 1560 
n sideticcs, and is provided with water and good drainage. 'The ' by letters patent, which state that it is an “ancient men'atc 
business section is well built, largely of stone and bric'k, and its i town," and suggest that the charters have' been lost or burned, 
streets are well pavc*d and provided with gas and elec'lnV light. 'The governing c'harter in 1835 was that of ('harles II.,incorpo- 
'Th(? neighbourhood is swampy and malarial. Tampk'o ha<s two rating it under the* title of the bailiffs and commonalty of the 
important railway c'onn<*xi(»ns : the Monterrey and Gulf line borough of Tamworth in tlie c^uunties of Stafford and U’arwic'k. 
running N.N.W. to ('iudad, Vict(»ria and Monterrey, and a Edward 1 1 1 . granted two lairs, still kept up in j 792, to be held 
brancli of the Mc\i«'an ('cntral running wc'stward to San Lnis respectively on St (.k‘orgc’s dav and the day of the 'Translation 
I’cjtosi. 'I'here is also a line of river boats on the T'anuc'o running c^f St I'alward : a.nothcM* ancient fair, in honour of St Swithin, 
up to the? mouth of th(‘ 'Tamazuiu'hale ab-oLit 135 m., and an()th(T or perhaps originally of St hklilha, is still lield (July 26). 
running to 'Tamiahua on the* lagoon c/f thed name by way of 'Jamwortli scait two members to parliament Inaii ] 562 to 18S5, 
(lie 'Tuxpam ('anal, about 77 m. Industries iiu'lude an elec'tric w'hen its representation was merged in that of the county, 
light and power plant, factories for n.aking ic'e, clothing, and TANA, a riven of Itritish East Africa, wliich give*s its name 
fruit ('ons(’rvt*s, saw mill, oil refine ry, and a shif)yard f( r small to the 'Tanaland prew ince eF that protectorate. It has a 
riven boats. 'The niodinn port works, whic h have made 'Tampie'o e'ourse, following the main windings only, of over 500 in. Its 
a('(’e*ssibl(‘ to a larger class of steamers, include two stone je'tties sourc e's arc along the watersla'd close to the' eastern wall of 
at the mouth of the I’aiuu'o, which have increased the depth of the e*astern rift valle‘y,and it enters the Indian Ocean in 2*^40' .S., 
water on the bar to 23 ft. at low’ water and 26 ft. at high water ; about rro m. N. by IL of Mombasa. One series of its numerous 

seven wharves on the N. bank of the river to aevoniinodate headstreains traverse's the Kikuyu plateau north of the Athi, 

fourteen steximers at a time ; steel sheds with railway tracks, while uthe'rs flow down the soiithe'rn and eastern skpes of 
and railway e'onnexions at the wharves. 'The depth iT water at Ke*nya. 'The main stream, from about 37 ' JL S., w’herii it 
tla* wharves v^arie'S from 18 to 25 ft. 'The c'xports include silver runs c lose to the upper waters of the Athi, flow’s in a wide curve 

bullion (from San Luis Potosi, Aguascaliente.s, 'Torreon and N.K., nearly reaching the eejuator. About 39'’ E. it turns S., 

Monterrey), ixtlc fibre, sugar, hides, live cattle, cotton-seed and from this point is not known to receixe any tributary of 
cake, de'c'i* skins, honey, fustic, sarsaparilla, coffee, rubber, importance. Its course is very tortuous, the current rapid, 
bre^om-root, copper orc'S and asphalt. and the* e'hannel much obstructed bv snags. Its width varies, 

TAMWORTH, a municipality of Inglis e'ounty, New South as a general rule, between 100 and 200 }'ds. 'The banks arc 
W'ales, Australia, on the Peel and ('ockburn rivers, 285 m. by usually low, in part forested and inundated at high water, 
rail N. of Sydne'.y. Poy). (1901) 579(1. It is an attractive town but away from the river the? e ountry appears to consist of dry 
in a pleasant situation, w’ith fine broad streets lined with shady plains covere'd with mimosa scrub. Adjoining the lower 'iana 
trees, and was the first tow’n in Australia to be lighted by are many bac'kwateTs, which seem to show that the eemrse ha.s 
electricity, 'Pamworth is the centre of several goldfields, at been suhje'ct to great clianges. In 2® 20' S. the river again turns 
one of which, Bingera, diamonds arc found. It is also the cast, hut during the last 10 m. it flows south-west, parallel to 
market of a pastoral and agricultural district. Brewing, malting, the coast, entering the sea ac'ross a dangerous bar. 'The 'Tana 
steam, saw and flour milling, coae'h building and the mannfac- has been navigated in a steam-launch for some 300 m. from 
ture of boots and galvanized iron are its prine'ipal industries. the mouth. North of the Tana is the Ozi, a small river con- 
TAMWORTH, a market town and municipal borough of nee ted with the 'Tana by the Belazoni canal. 

England, in the Lichfield piarliamcntary division of Staffordshire TANAGER, a word adapted from the quasi-Latin Tanagra 
and the 'Pamworth division of Warwickshire, on the river 'Paine, of Linnaeus, which agidn is an adaptation, perhaps with a 
a southern tributary of the 'Prent. Pop. (le^ci) 7271. It is classical allusion, of Tflwge/m, use'd by M. J. Brisson and G. L. L. 
no m. N.E. from London by the London and North-Western Buffon, and said by G. de L. Maregrave (///.?/. /Vez/. 
railway, and is also served by the west and north line of 1 p. 214) to be the Brazilian name of certain birds found in that 
the Mielland railway (Bristol-Birmingham-Dcrby). 'Phe castle, | country. From them it has since been extende'd to a great 

xxvr. 13 a 
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many otliers mostly belonging to the southern portion of the 
New World, now recognized by ornithologists as forming a 
distinct family Tanagridae of the Oscines division of Passerine 
birds allied to the FringilUdae (see Finch) ; and distinguished 
from them chielly by their feebler conformation and more 
exposed nostrils. They are confined to the New W'orld, and 
arc specially characteristic of the tropical forests of Central : 
and South America. | 

The tanagers have been examined systematically by P. L. Scl.iter. j 
an 1 in the British Miiseiiiu Cataloi^iu' (xi. pp. 40- ^7) lie atlniils ; 
tht existence of 17; species, uhich he .uran4es in sO cenern. ft>rmin^ 
six subfamilies, PtocuiaUncu' , hAtf^houiinac. I'dnin:* , >hif. / 
PhoeuicophiliuiK, and Pitvlinut'. Tlu'se are ('t very iine(|ual extent, 
for, while the tirst ot them coii>ists of but a single specii’s, rtocnuis 
U rsa — the position of w hich may be lor Sfveral re.ivioiis still open 
to doubt — the third incliules more than Ji.'O. Nearly all are birds 
of small size, the largest l)are]v exceeding a son^-tlnush. Most ot 
them are remarkable lor their t;audy colollrin^. and this is especialK 
the ca'^e in those lonninf,' the i;enus ealled bv Sclaler, as by most 
other antliors, Ciillisti', a term inadmissible throiinli ]>reoccnpation. 
to which the name of Tinhu^ya of ris^ht seems to beloni;. while that 
which he names Ta}2(ii;ra slionld ]>robablv be known as ThrdupP. 
'Pile whole lainily is almost contined to the Neotropical region, anil 
there are several forms peculiar to the Antilles ; but not a tenth, 
of the species reach even southern Mexico, and not a dozen .'ip]KMr 
in the northern part of that conntrv. Of the L;eiuis /h/io.’ca. w hich 
has the most northern range of all. three if nol tour spocies an- 
common summer immigrants to some ]\'irt or otlur of the I'nited 
States, and two of them, l\ nthya and I', known as the 

scarlet tanager and the summer redbird, reach (. aiuula and 
Bermuda. /*. aci/fVa has .1 western rc]>resenlative. I*. 
which by some authors is not recognized as a distinct K]H't ies. The ' 
males of all these are clad in glowing red. 1 \ ir/'ia having, however, i 
the wings and tail black. 1 he rem.iining s]>e( les, /\ hidiH'icKnut, | 
the male-, of winch are mostly yellow and I>lai k. with the lie.ul ; 
only reil, iloes not appear eastw.ird of the Missouri ]ilaius. and has 1 
not so northerlv a range, .\nother s]n'cies. /’. hrpnticti, has just ' 
shown itself within the limits of the rnite(l Statt's. In all these | 
the females are plainly attire.l ; but geiier.illy among the Tanagers. 
however bright mav bt' tht‘ir coloration. i'Oth sex<*s are nearly 
alike in plumage. Little has lieen recorded of the habits of the j 
species of (.'eiitral or South .VnuTica. but those of the north luive ' 
been as closely observed as the raUaT retiring nature of the birds •; 
renders p»Ossil)ie. an<l it is known Ih.it insects, especially in the Lirval ■ 
coTtdition, and berries afford the greater part ot their too<l. They 
have a pleasing song. nn«l build a shallow lu-st. in which the <-ggs. 
generally three in number and of .l greeiiish-blue marked with lirovu 
and ])nrple, are Irud \ few' spc'cies are regularl\- but sparingly 
imported into Europe alive, and do well as cage bin!',. 

On the whole the 1 luuil^ucIiIi- mav periiajis be i onsiden d to hold 
tlie same relation to the I'y in.^il!iilar as the hi.tf./ac do to the I 
Sturniffiic i\ui\ the M niatiltidiic to the Svlrnnar ov TukIdkic. in each 
case the piirelv New-World Eainilv being the “ leebler ” tvjie. 

(A. N.) 

TANAQUIL, the Etruscan name of the wife of 'rurquinius I 
PriscuSj or of one of hi.s sons. Alter her immigration to Rome 
she is said to have rccei\'cd the name (iaia ( aecilia. Siie was 
famous for her shrewdness and proplietic gills, which enabled 
her to foretell the future greatness of her husliand and of Servius ; 
Tullius. There was a statue of her as (hiia ('aecilia in the 
temple of Sancus, which possessed magical powers. She was 
celebrated as a spinner of wool, and was .supfjo.'^ed to exercise 
influence over Roman brides. Tanaquil and Gaia Ca(*cilia are, 
however, really distiru t personalities. 'I'he anecdotes told of 
Gaia Caecilia are aetiological myths intended to explain certain 
usages at Roman marriages. 

See Livy. i. ^ 4 , 41 ; Pliny, \at, I fist., viii. 74, xxxvi. 70; 
Schwegler, Ixi misrhc' (jcsrhichtr, l)k. x'v. .s, 

TANAUAN, a town of the province of Batangas, Luzon, 
Philippine Islands, about m. .S.S.K, of Manila. Pop. (1903) 
18,263. Tanauan is situated on a rolling upland plain. It 
formerly produced much sugar, but its inhabitants are now 
engaged chiefly in the cultivation of rice, Indian corn and fruit. 
Oranges and hogs ajrejpent from d'anauan to the Manila market. 
'rh(; language is 'Fugalog. 

TANCRED (d. 1112), nephew of Bohemund and a grandson of 
Robert (iuiseard on the female side, was the son of a certain 
Marchisus, in whom sfime have s(‘en a marcjuis, and some an I 
Arab (M.ikrizi). He took the Cross with Boliernund in 1096, 
and manhed with him to Gonstantinople. Here he refu.sed 
to take an (>ath to Alexius, escaping across the Bosphorus in 


the disguise of a peasant; but after the capture ol Nicaea he 
consented to follow the example of the other princes, and 
became the man of Alexius. At Heraclea, in the centre ot Asia 
Minor, he left the main body of the Crusaders, and struck into 
('ilicia, closely followed b\ Baldwin of Lorraini'. He may 
have been intending, in this expedition, to prepare a basis for 
Boheimind’s eastern principality ; in any case, he made himself 
master of larsus, aiul when he was evicted from it bv the 
superior forces of Baldwin, he pushed furllier onwards, and 
took the towns of Adana and Mamistra. He joiiud the main 
army before Antioch, and look a great part in the sii ge. When, 
in the .spring of 109S, two eastles were erected by tin- crusaders, 
it was 'raiiered who umlertook the defence of the more ex[)i'.std 
eastlc, whicli lay by St (ieorge’s (kite, on the w'est of the city. 
In the beginning of 1099 he was serving in the ranks of Rav'- 
mund’s army, wiu‘ther to oli.serve his movemimts in the inten'sts 
of Bohemund, or only (as is more probable) to be In the front 
of the lighting and the march to Jerusalem. Pint he soon left 
the I'ount, like so many of the other pilgrims (see under Ray- 
mund) : and he joined himself to Cioilfrey of Lorraine in the 
final march. In June 1091) he helped Baldwin ik Burg (his 
future rival) in the capture of Bethlehem ; and lu |)la\ ed his 
part in the siige of Jerusalem, gaining much bool\ when the 
city was captured, and falling into a jiassion because the security 
he had given to the fugitives on the roof ol Solomon's temple 
was not observed by the crusadtTs. After the capture of 
jerusalem he went to Naplous, and began to loimd a princij)alily 
of his own. He took part in the battle of Ascalon in August ; 
and after it he was invested by (jodfrey with 'i'iberias and the 
prini'ipality of Galilee, to the north of Naplous. In 1100 he 
attempted, without sui'cess, to prevent Baldwin of l.orraine 
(his old enemy in ('ilii ia) irom ac(|uiring the throni? oi Jerusah'm, 
possibly having ambitions himsi'if, and in any case tearing the 
foundation of a strong non-Norman power in Palestini*. Failing 
in this attempt, and being urgently summoned from the Nortli 
to succeed Bohemund (now a prisoner with Danishrnend) in the 
government of Antioi'h, he surrendered his .smaller pos^essio^s 
to Baldwin, on condition that th(‘y should be re.^torcfl if he 
relurru'd in a year and three months, and finall} lei I the kingdom 
of Jerusalem. He acted as regent in Antioi h from 1 100 to 1 103, 
when Bohemund regained his lil)erty. During these years he 
siK'ceeded in regaining tlie Cilician towns for Antioch (iioi), 
and in rerapluring Laodicea (1103); he imprisoned Rayniimd 
of 'I'oulouse, and onl\ gave him his liberty on stringent eondi- 
tions ; and he caused the restoration of the de[iosed jiatrian h 
of Jerusalem, Dagobert, if only for Ji brief season, by refusing 
to aid Baldwin 1 . on any other terms. When Bohemund was 
set free, ranered had to surrender Antioch to him ; but he .soon 
fuLiml fresh work tor his busy hands. In 1J04 he joined with 
Bohemund and Baldwin de Burg (now eounl of Jklessa in 
sui'cession to Baldwin of Lorraine) in an expedition against 
Ilarrari, in wliidi they were heavily defeated, and Baldwin 
was takrn prisoner. 'laniTcd, however, profited doubly !))■ the 
defeat. He took ovitr the government of Fdessa in Baldwin’s 
j)laee ; and in 1105 Bohemund surrendereil to him the govern- 
ment of Antioch, while he himself went to Europe to seek 
reinforcements. Ruler of the two northern prineijialilies, 
Tancred carried on vigorous hostilities against his Mahomm(‘dan 
neighbours, espeiially Ridwan of Aleppo; and in 1106 he suc- 
ceeded in capturing Apamea. In 1107, wLile Bohemund was 
beginning his last expedition against Alexius, he wrested the 
whole of ('ilic ia from the (ireeks ; and he* steadfastly refused, 
after Bohemund’s humiliating treaty at Durazzo in jio8, to 
agree to any c)f its stipulations with regard to Antioch and 
Cilicia. To the hostility of the Mahornmedans and the Cireeks, 
'lancred also added that of his c^wn fellow Latins. When 
Baldwin dc Burg regained his liberty in 1108, it wiis only with 
difliculty that he was induced to restore Edessa to him, and the 
two continued unfriendly for some time ; while in 1109 he also 
interfered in the; civil war in Tripoli between the nephew and 
the eldest son of Raymund of 'roulou.se. But it was against the 
emirs of Northern Syria that his arms were chief!)' directed ; 
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and he became the hamm(*r of the Turks, restlessly attacking 
the einirs on every side, hut especially in Aleppo, and exacting 
tribute from them all. He died in 1112, leaving the govern- 
ment to his brother-in-law, Roger de Principatu, until such time 
ns bohemund JI. should come to his inheritance. 

liiiu-iotiKAiMiv.- 'Tancred's Gesta were recorded by Ralph of 
Caen, wlio drew liis information Ironi rancre<rs own conversation 
and reminiscences. Kugler has written a work on liohemttHd tnul 
Tancn-d ( rul)int»en, i8()2) ; and Tancre<rs career is also described 
by Rey. in llie Rcviic dr I'Orirnt Latin, iv. ^^34 34<». (IC. I^R.) 

TANCRED (d. 1194), King of Sicily, an illegitimate .son of 
Roger, tin* e ldest son of King Roger 11., was crowned in January 
in.)0 in su( I ession to William 11. (c/.z'.). He was .supported l^y 
th(i chnncellor Matthew d’Ajello and the official class, while 
tile ri\ al i laims of Roger 11. ’s daughter ('onslam e and her 
luisband, Henry VI., king of the Romans and emperor, were 
su|)ported by most of the nobles. Tancred was a good soldier, 
though his tiny stature earns from Peter of Eboli the nick- 
name “ d’ancredulus.’* But he was ill-supported in his task of 
maintaining the Norman kingdom, faced with general apathy, 
and threatened by a baronial revolt, and, in addition, Richard 
Coeur-de-Lion, at Messina, 1190, threatened him with war. 
Henry, skilfully winning over Pisa, Genoa and the Roman 
Commune, isolated Tancred and intimidated ( elestine 111., who, 
on the i4tli of April 1191, crowned him emperor at Rome. He, 
how'ever, failed to ('apture Naples in August and retired north, 
leaving garrisons along the frontiers of the Regno, 'lancred 
now' sought to w'in over the towns by extensive grants of privi- 
leges, and at Gravina (June 1192) was recognized by the pope, 
whose inetfectual support lie gained by surrendering the royal 
legateship over Sicily. In 1192 and 119,^ he ('omiiianded per- 
sonally and with success against the Apulian barons, but his 
death at Palermo (20th of February 1194) a lew' days after that 
of Roger, his son and joint-king, made Henry’s path clear. His 
wife Sibilla indeed maintained a regency lor her second son 
William III., but on Henry’s final descent, Naples surrendered 
almost w'ithout a blow in May 1194, and the rest of the Regno 
followed. Sibilla and the loyal Margarito prepared to defend 
Palermo, but the citizens admitted the emperor on the 20th of 
November 1x94. 'lanered’s family fell into Henry’s hands, 
and William III. seems to have died in Germany in 1198. 

TANDY, JAMES NAPPER (1740-1803), Irish rebel, son of a 
Dublin ironmonger, was born in Dublin in 1740. He started 
life as a small tradesman ; Vmt turning to })olilies, he became a 
mcMiiber of the coqjoration of Dublin, and made him.self popular 
by his denunciation of municipal corruption and by his proposal 
of a boycott of English goods in Ireland, in retaliation lor 
the restrictions imposed by the government on Irish commerce. 
In April 17S0 'Tandy was expelled from the Dublin volunteers 
(see Ej.ooi), Henry) for pn)])osing the expulsion of the duke of 
Leinst(T, whose moderation had oTfeiuled the extremists. He 
was one of the most c(jnspi('U()us of the small revolutionary 
par tv, t'hiilly (jf the shopkeeper class, who lormcd a permanent 
armmittee in June 1784 to agitate for reform, and called a con- 
vention of d(*legate.s from all parts of Ireland, which met in 
Oc'tober 1784. Tandy persuaded the corporation of Dublin to 
condcmin Irv resolution Pitt’s amended c'ommcrcial resolutions 
in 1785. He became a membcT of the Whig club founded by 
Grattan ; and he actively co-operated with 'Theobald Wolfe 
'Tone in Ibunding the Society of the United Irishmen in 1791, 
()1 which he became the first secretary. 'The violence of his 
opinions, strongly influenced by French revolutionary ideas, 
now bi*ought 'Tandy prominently under the notic'e of the govern- 
ment. In February 1792 an allusion in debate by 'Toler (after- 
wai’ds earl of Nordniry), the allorncty-general, to 'Tandy’s per.s(.)nal 
ugliness, provoked him into sending a challenge ; this was 
trc'atcd by the House of (’ommons as a breach of privilege, and 
a Speaker’s warrant was issued for his arrest, which however 
he managed to elude till its validity cxpirc^d on the prorogation 
of parliament. Tandy them look proceedings against the lord 
lieutenant for issuing a proclamation for his arrest ; and although 
the action failed, it increased 'Tandy’s popularity, and his 
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expense.s were paid by the Society of the United Irishmen. 
Sympathy with the French Revolution was at this time rapidly 
spreading in Ireland. A meeting of some 6000 persons in 
Bedfast voted a c'ongratulatory address to the French nation in 
July 1791. In the following year Napper Tandy took a leading 
part in organizing a new military assoc iation in Ireland modelled 
after the Frenc h National Guards ; they professed republican 
principles, and on their uniform tlie c:ap of liberty instead of 
the crown surmounted the Irish harp. 'Tandy also, with the 
purpose of bringing about a fusion between the Defenders and 
the United Irishmen, Look the oath of the Defenders, a Roman 
Catholic society whose agrarian and political violence had been 
increasing for several \'cars ; but being threatened with prose- 
cution for this step, and also for libel, he fled to America, where 
he remained till 1798. In February i7c;8 he went to Paris, 
where at this time a number of Irish refugees, the most prcjniinent 
of whom was Wolfe 'Tone, were assembled, planning rebellion 
in Ireland to be supported by a French invasion, and quarrelling 
among themselves. None of these was more quarrelsome than 
Napper 'Tandy, who was exceedingly conceited, and habitually 
drunken ; his \ unity was wounded to find himself of le.ss 
account than 'Tone in the councils of the conspirators. 

Wolfe 'I'one, who a few iiiorilhs before had patronizingly 
describi'd him to 'Talleyrand as “ a respectable old man wliosc 
patriotism has been known for thirty years,” w;us now' disgusted 
by the lying braggadocio with which 'Tandy persuaded the 
Frenc h authorities that he w'as a personage of great wealth and 
influence in Ireland, at whose appearance 30,000 men W'ould 
rise in arms. 'Tandy was not, however, lacking in courage. 
He ac'cepted the charge of a corvette, the “ Anacreon,” plac'cd 
at his disposal by the French government, in which, accom- 
panied by a lew' leading Unilc'd Irishmen, and supplied with a 
.small force of men and a c'onsiderable cjuantity of arms and 
ammunitiejn for distribution in Ireland, he sailed from Dunkirk 
and arrivc'd at the isle of Aran, off the coast of Donegal, on the 
i6th of September 1798. 'The* populac'c .showed no di.sposition 
to w'clcome the invaders. Napper Tandy, who was drunk 
during most of tlie expedition, took possession of the village of 
Rutland, where he hoisted an Irish flag and issued a bombastic 
proc'lamation ; but lt*arning the complete failure 'of HumbcTt’.s 
expedition, and that Uonnaught instead of being in open rebellion 
W'as perleclly quiet, the futility of the (*iiterj)ri.se was apparent 
to the* Krc*nch if not to 'Tand\' himself; and the latter having 
been c-arriecl cm board the “ AnacTc on ’’ in a state of intoxica- 
tion, the vessel .sailc'd round the nortli of Scotland to avoid the 
English flc-'et, and reached Bergen in safc*ty, whence 'Tandy 
made his way to IlarnTmrg with three or four companions. In 
compliance with a ])ereinptc)ry demand from the English govern- 
ment, and in spite of a counter-threat from the French Directory, 
the refugees were .surrendcrc*d. Tandy remained in prison till 
April 1801, when he was tried, pleaded guilty, and was sentenced 
to death ; he was, however, rc*pric‘ved and allowed to go to 
France. 'This Icnicmcy may have been partly due to doubts 
as to the Ic'gality of the demand for his surrender by the Hamburg 
authcjrities ; but the govc‘rnment was probal)ly more influenc^ed 
by ('ornwallis’s. opinion that Tandy was “ a fellow of so very 
contemptible a c haracler that no pc'rson in this country (Ireland) 
.seems to care the smallc*st degree about him.” Moreover, 
Bonaparte vigorously intervcnc*d on his behalf, and is even .said 
to have made 'Tandy’s release a condition of signing the treaty 
of Amiens. Notwithstanding his vices and his lack of all 
solid capac'ity, there is no reason to suppose that Napper Tandy 
was dishonest or insincere ; and the manner in whicrh his name 
was introduc-ed in the wc?ll-known ballad, “ 'The Wearing of the 
(h'cen,” provc^s that he succeeded in iinprc-ssing the popular 
imagination of the rebel parly in Ireland. In France, where 
his relea.se was regarded as a Frenc h diplomatic victory, he was 
received, in March 1802, as a f)erson of distinction ; and when he 
died on the 24th of August 1803 his funeral was attended by 
the military and an imm(*nse number of the civil population. 

Si^e R. R. Madden. The Lives of the United Irishmen, 7 vols. 
(I^nblin, 1842-40) ; W. J. ]\IacNcvc.*n, Pieces of Irish History (New 
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York, 1807) ; T. Wolle Tone, Auiohioi^rap>h\\ ed. by U. Barry 
O’Brien, j (I^omlon, 1893); W. J, Fitzpatrick, Secret Service 

:tiider Pitt (I-oiulon, i8i)2) ; Sir Kichanl Miisgrave, Memoirs of 
Pcbelh'ons in Ireloml, 2 vols. (BuMin, 1S02) ; j. A. Fronde, The 
i>i helond in the Fiejiteenth L'enturw 3 v’ols. {London. 
1872-74) ; Castlerea^h Corresf^ondence, i., ii. ; Cornicnllis Corre- 
spondence, ii., lii. (B. J. M.) 

TANEGA-SHIMA, an island lying to the south of Kiushiu, 
lapun, in 30"’' 50' N. and 131*^ K., 36^ m. long and 7I m. broad at 
Its widest part. It is a long low stretch of land, carefully culti- 
vated, anil ccli brated as the place where Mendez Pinto landed 
when he found his way to Japan in 1543. Until modern times 
firearms were colloquially known in Japan as “ fanega-shima,” 
in allusion to the fact that they were introduced by Pinto. 

TANEY, ROGER BROOKE (1777-1804), American jurist, 
was born in Calvert county, Maryland, on the 17th of Alarch 
1777, of Roman Catholic parentage. He graduated from 
Dickinson College, Carlisle. Pi'iinsybania, in 1705, began the 
study of law at .\nnap(4is in 171)0, and was admitted to the 
bar in 170*). In iSot> he married Anne Phebt; Key, sister of 
FVaricis Scott Key. He entered politi<'s as a Federalist, and was 
a member of the Marxland house of delegates in 1700-80. His 
faith in Federalism was weakened by the party’s opposition 
to the War of 1812, and he gradually became associated with 
the facksonian wing of tht* Republican Partv. He served in 
I'ne vtate senate in 1810-21, was attorney-general of Maryland 
in 1827-31 : and in July 1831 entered President Jackson’s 
cabinet as attorn(*\'-general ol the United .States. He was the 
Pri'sident's chiel ;id\iscr in tiie itt.ick on the United .States 
Bank, and was transferred to the treasury department in 
Scpternlur 1833 for the special piirp(iS(‘ of removing the govern- 
ment deposits. This conduct brought him into conflict with 
the Senate, which passed a vote of censure, and (in June 1834) 
refused to confirm his apyiointment as secretary of the treasury. ' 
He returned to his law practice in Ikiltimore, but on the 28th ' 
or December 1835 was nominatiMl Chief- Justi('e of the United ! 
States Suprenie Court to su('ce(*d John Marshall. After strong | 
opposition the nonunation w<is confirmed, on the r sth of March I 
1S3O, l)v the Senate. Cnder the guidaiK'e of Judges John Jay, j 
Marshall, and Joseph Story, the judi('iary from 1700 to 1S3S I 
hafl followed* the Federalist loose eonstruetion methods of 
interpreting the constitution. I'he personnel of the .'supreme ! 
bench was a.lmost entireiv' ('hanged during President Ja('kson’s | 
administration (1829-37). Five of the seven judges in 1S37 | 
were ills apyiointees, and the majority of them were Southerm*rs j 
who had been educated under T)emocratic influciK es at a time ■ 


government and mission schools. Tanga is the port of the 
Usambara district, where are many thriving plantations. The 
harbour is entered by a broad channel five to eight fathoms 
deep. It is a port of call for the German nuiil steamers, and 
flic starting-point of a railway to the Usambara liighlands. 

TANGANYIKA (a name .said by V. L. Cameron to signify a 
“ mixing-place '’), a vast lake in East-Central Africa, the longest 
freshw^atcr lake in the world, measuring just over 400 m., with 
a general breadth varying from 30 to 45 m.^ and an area of 
about 12,700 sq. m. It lies at an altitude of about 2600 ft. 
above the sea, and orc'upies the southern end of the great central 
rift-valley, which terminates suddenly at its southern point, 
the line of depression being represented farther south by the 
more easterly trough of Lake's Nvnsa and Rukwa, from which 
I'anganyika is separated by the Fipa plateau, (omposed of old 
granitoid ro('ks ; though even here traces of old valley-walls 
arc said by Dr Kohlschiitter to exist. North of 'I'anganyika 
the valley is suddenly interrupted by a line of ancient eruptive 
ridges, w'hii h dam back the waters of Lake Kivu ((/.7'.), but have 
bc't'u recently c'ut through by the outlet of that lake, the Rusizi, 
which enters I'anganvika !))• .s(weral mouths at its northern end. 
The Hat plain traversed liy the lower Rusizi was evidently once 
a portion of the lake floor. Tanganyika has been formed by 
the subsidence of a long narrow' tra('t of country relativtly to 
the surnmnding plateaus, whic'h fall to the lake in abrupt c'liffs, 
some thousands of feet high in places, 'f'he geological forma- 
tions thus exposed show that the plat(*aus are composed of a 
base of eruptive material, overlaid by enormous deposits of 
reddish sandstones, eonglomerales and c[uartzit(‘S, exposed in 
parts to a depth of 2000 bet. Besides the plain to the north, 
a considerable anxi to the west, n(*ar the* Lukuga outlet (s(‘e 
below), shows signs of ha\'ing been onc'c covered by the lake^ 
and it is the opinion of Mr J. E. S. ^loorc that the sandstone 
ridges whic'li here bound the trougli have been recently ekwated, 
and have been cut through by the Lukuga during the pn)«’e,ss. 

The past history of the lake* has long been a disputed question, 
and Mr ^loore’s vi(*w that it represents an old Jurassic' arm of 
th(^ sea is c'cmtestc'd by other writiTs. 'hhis idea originated in 
the discovery of a jelly-fish, gasteropods, and other organisms 
of a more or less marine type, and presenting some affinity with 
forms of Jurassic age. This fauna, to w'hi('h thi* term ‘‘ halo- 
limnic ” has been applied, v/as known lo exist from specimens 
oblaiiK'd by Mr lx. C. Hore and other early travellers, but has 
been more systematic'ally studied by Mr IMoore (during expedi- 
tions of i8(>r> and [8g8-o(>) and Dr \V. A. C'unnington (i()04-5V 


when the slavery c(jiilroversy was forcing the parly lo return 
to its original strict construction views. In consequence', 
although the high judicial c haracter of the men appointed and 
the law yers’ regard for precedent served to keep th(? court in the 
path marked out by Marshall and Story, the state sovereignty 
influence was occasionally manifest, as, for example, in the 
opinion (written by Taney) in the DreJ Scott ca.se (i<S57, 19 
Iloward, 3(>3) that Uongress had no power to abolish slavery in 
territory aapiired after the formation of the national gfjvern- 
ment. During the C ivil War, Judge Taney struggled iinsuc- 
cesstully to protect individual liberty from the encroachments 
of the military authorities. In the cas(! of r\ parte John 
( r86i , (MmpbelTs Reports, 64^), he pnjtesK'd against 
the assumption of power by the President to suspend the 
privileges of the writ of habeas corpus or to confer that pow’or 
upon a military cjjTu ir without the authorization of Uongrc'ss. 
'The delivering of this opinion, on cirruil, in Baltimore, in 
May i86i, was one of the judge’s last public’ acts. He died 
on the 12th of October 1864. 

An authoritative Biography is Samuel Tyler’s Memoir of Uo^er 
liViX'kc Taney (Fialtimore, 1872). 

TANGA C‘ the sail”), a seaport of German East Africa, lying 
oppo'citc the island of Pemba in 5"^ 6' S., 39'’ 7' E. The town is 
regularly laid out fin elevated ground on the southern .shore of 
'i’anga Ikiy, and has a population of about fiooo. Among the 
public' buildings arc the ariministrator’s residence, the hospital, 
the boma (barracks), Protestant and (atholic rhunhes and the 


Various (onsiderations throw' doubt on Mr Moore's theory, 
esjieeially the almost entire absence of marine Ibssilifcrous 
beds in the whole of equatorial Africa at a distance from the 
sea, and of any remains of Juras.sic faunas which might link the 
Tanganyika forms with those of undoubted Jurassic age in 
neighbouring regions. The formation of the existing rift-vallcy 
seems in any case to date from Tertiary times onl\'. 

Although < 1 rinkat>le, the water of the lake seems at times at least 
to he very sliglitlv brackish, and it was supposed by some tliat no 
outlet existed until, in 1874. T.ieutenant Cameron showed that the 
surplus water was discharged towards the upper Congo by the 
Lukuga river, about tlu* middle of the west coast. 1 he outlet 
was furtlier examined in 1S7O by JMr (afleiwards Sir Henry) 
Stanley, wlio found tliat a bar liad formed across the outlet, ancl it 
has since been proved that the outflow is iiiterniittent, ceasing 
almost entirely after a ])eriod of scanty raintall, and becoming 
again established w'ht*n the lak(;-level lias bt'en raised by a scries 
of rainv years, .\boiit 1880 it was running strongly, but about 
this time a gratlual fall in the lake-level set in, and was continued, 
with occasional pauses, for some twenty years, the amount being 
estimated by Wissmanu at 2 feet annually. In 1896 ( aptain 
11. Harnsay found that a wicle level plain, which had before luien 
covered by water, inlervtmcd between Ujiji and the lake, but 
stated that no further sinking had taken place during the two 
previous years. Near 'Teinbwe Head Mr L. A. Wallace found 
recent beaches ib feet aliove the existing level. The Lukuga 
was reported blocked by a bar about 1897, but a certain amount 
of water was found flowing down liy Mr Moore in 1899; while 
, in Kycjr Mr ( odrington found the level 4 or 5 feet higher than in 
i 1900. the outlet having again silled up. A continued rise was 
1 also reported in ic^o;. In any case, the alterations in level appear 
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to l)C merely periodic, and due to fluctuations in rainfall, an«l do not 
point, as some have supposed, to a secular drying up of the lake. 

The lake is fed by a number of rivers ancl small streams which 
descend from the surrounding highlands. The iMlagarazi (or 
Malngarasi). perhaps the largest feeder, derives most of its water 
from the rainy districts east of the strip of high grouml which 
sliuts in the Jake on the north-east. Tlie main stream, in fact, 
has a nearly circular course, rising in 4'’ 40' S., only some 10 miles 
from the lake shore and less than 40 miles from its nioutli, though 
its length is at least 220 miles. 'I'he other branches of the 
Mlngarazi, which traverse the somewhat arid granite platt^aus 
Ijetweeii the lake and 1^.. bring comparatively little water to 
the main stream. In its lower course the river is a rapid stream 
llowing between stee]) jungle clad hills, with one fall of 5») ffrt. 
and is of little use for navigation. Tlie various ehannels of its delta 
arc also obstructed with sand-banks in the dry season. The 
Rusizi, the next (or perhajis ctjual) in iin])orlauce among the 
teeders of the lake, has already been s])oken of. It receives many 
tributaries from the sid('s of tin* rift-valley, and is navigable for 
canoes. The remaining h‘ed(‘rs are of distinctly less importance, 
the Lofn, which enters in the south-west, being probably the largest. 

Tangaindka has nevt:r l)(?en sounded systcmaticaily. but the 
wliole conliguration ot its valley points to its being generally deep, 
and this has been coiilirined by a few actual measurements. Dr 
f,iviiigstone obtained a tleplh of ^2d fathoms o]>])osite Mount 
Rabogo. south of Ujiji. Mr ilorc often failed to lind bottom with 
a line of lOS iallioins. The Treiicli e.xplorer, \'ictor (liraud, rt;- 
])ortcd meln'S (.dioiit 350 fathoms) oil Mnimbi on the west 
coast, ami Moon' depths of 200 fatlioms and u})wards near the ! 
south end. 'The slion's fall rapidly as nik', and tlien' is a marked | 
scarcity ot islands, none occurring of any size or at a distance from 
tlie coast line. I'lic lake is subject to occasional storms, es]>ecially 
from the soutli-south I'rist and south-west, which leava' a heavy 
swell ami impede navigation. 'Hie cloud and thumler ami light 
ning ellecls are spoken of as vTiy inijiressive, and the scent'ry of 
tlie lake and its shores has lieen much extolled by liavelkas. 

N'egetation is generally luxuriant, and iorest clothes ])ortions 
of the mountain slopes. The lak(‘ lii's on tlu* dividing line betwt'cn 
the Horal regions of ICast and W't'st Airica, and the oil-jxdm 
(•li.ir.ieti'i'islic ot the latter is found on its sliori'S. 'Die largest 
timlu'i- tree is tin* mvnle, whieli attains vast diim'nsions, its trunk 
sujiplving tlie natives witli the dug out canoes witli which they 
n,i,vigat(' the lake. I'he more level ]>,irts of the shores have* a 
fertile soil ami ])ro(luce a \ariely of i'm]is, iiiclmling rice, maize, 
manioc, sweet ]iotal<M‘S, siigar-i a m*. \c. Ac. llu' waters (lispl.ay 
an alnimlim'e of animal lile, crocodiles and hi])popolami occurring 
in tile b.ivs and liver mouths, which are also the haunts ot water- 
fowl ol III. my kinds, h'isli are also plentiful. X'arious sections 
of tli(‘ liantu division of the Negro race dw(*ll arnnml tin* lake, 
those 011 file west and soutli-wi’st show’ing tlie most pronounced 
Negro tv])'', while the tribes on the east e.xhibit some intt'rmixtnre 
witli representatives of the llamitic stock, amt (tow.inls the south) 
some tr:u'es of Ziilu inl1iu*ma'. I'lie snrroiuKling n-gion has been 
overrun by Aralis and Swahili irom the East African coast. 

rhotigh rumours of the existence of the kike had previously 
remhed the east roast, 'I'anganvika was not visited by any 
European until, in 185.S, the famous e.xpcdition of burton and 
Speke reached the Arab settlement of Ujiji and partially e.x- 
piored the northern portion. Ujiji liei'ame famous some years 
later as the spot where Dr Livingstone was found by Stanley 
in 1871, after being lost to sight for some lime in the centre of 
the ('ontinent. The southern half of the lake was first circum- 
navigated by Lieutenant V. L. (.Vimeron in 1874, and the whole 
lake by Stanley in 1876. 'I'he mapping of 'fanganyika, which 
long rested on Uie surveys of Mr E. C. Hore, published in 1882, 
received considerable modification, about T89()-igoo, from the 
work of Fergu.sson, Lemaire, Kohlschiitter and others, who 
showed that wdiilc the general outline of the roasts had been 
drawn fairly correctly, the whole ('enlral portion, and to a les.ser 
degree the northern, must be shifted a considerable distance 
to the west. At Mtowa, in 5” 4/ S., the amount of shifting of 
the west coast was about 30 miles. At Ujiji, on the east coast, 
the longitude was given by Kohlschiitter as 29° 40' 2" E. as 
compared with 30" 4 30'' E. of Cameron, a difference of some 
25 miles. 

In the partition of Africa among the European IkiwxTs, the 
shores of Tanganyika have been shared by Belgium, Great 
Britain and Germany, Great Britain holding the southern 
c.xtrcmit.y, Germany the cast, and Belgium the west. Stations 
have been established on the lake by all three Powers, the 
principal being German : Bismarckburg in the south and 
Ujiji in the north ; British : Sumbii and Kasakalawe, on 


Cameron Bay ; Belgian : Mtowa or Albertville in 6° S. Mis- 
sionaries, especially the Catholic “ White Fathers/' arc also 
active on its shores. A small steamer, the Good News,” was 
placed on the lake by the London Missionary Society in 1884, 
i)ut afterwards became the property of the .African Lakes Corpo- 
ration; a larger steamer, the “ Jfedwig von Wissmann,'’ carrying 
a quick-firing Krupp gun, was launched in 1900 fiy a German 
expedition under Lieutenant Schloifcr ; and others arc owned 
by the “ 'fanganyika Concessions ” and Katanga companies. 
'I’he greater part of the trade with Tanganyika is done liy the 
African Lakes (orporation by the Shire-N>asa route, liut the 
Germans have opened up overland routes from i 3 ar-es-Salaani. 

.AtmioRiTiKS.— The narralivi-s of Burton, r.ivin^storK', ('anu'ron 
and Stanley ; kk (', Ilore, Lnhr ram^anvifia (Eondon. iSqj) ; 
J. E. S. Mooiv, in Gt:o<*r. Journal, September ami Jnnunry 

1901 ; To the Mountains 0/ the Moon (London. 1901); J'/ie Tampan- 
yika Prohlem (London, 1903); T.. .A. Wallace, Ceoi’r. Journal, June 
1899 ; 11 . Ramsay, in Wrhantll. d. Gese/l. fur I'rdkunde Hcrlin, 
No. 7, i8g8: H. (llaunin^ and E. Kohlscluitter, in Mitt, aus den 
Drutschrn Schut':i:^ebictcu, Nos. i and 2, igiKi; P'. Kohlschiitter. in 
Verhandl. 13 Deut^di. iiroi;raJ>Jirnta^rs, igoi ; M. Fergusson. in 
(ie(d. Mai’., August igiu ; !•'. Stromer. in J'eiennanns Mitftii., 

Deremher igoi ; R. ('odringtoii, in Geoifr. Journal, May 1002 ; 
W'. II. lludleston, in Transactions Victoria Inst., 1004: also jirqiers 
on the results of Dr W. .\. ('unnington’s expedition in Proccedinj^s 
of the Zoological Soiiety, Ac. ; Journal of the Tiuncan SiXicty, 

io<»7. (E. llK.)' 

TANGERMUNDE, a town of Germany, in th(‘ Prussian, 
province of Saxony, on the Elbe, 43 m. N.E. from Alagdeburg 
by rail via Stendal. Pop. (1905) 12,829. It contains iron 
foundries, shipbuilding yards, n'tineries, and other industrial 
e.stablishrnents, and ('iijovs a considerable riv'cr trade in grain 
and coal. It is ornamented by numerous briik buil(ling.s 
of the 14th and 15th eenlurics, including the turreted walls, 
tlie church of St Stephen (1376), ancl the late Gothic' town hall. 
'The castle, built in the r jth ('(?ntur\' was the ehiel residence of 
the margraves of Brandenburg. 

See (.idt/v, Gesehichte tier Hurg 'i'ungi r)n,/nde (Slt'iidal, 1871). 

TANGIER (locally I'ANjAii), a seaport of Morocco, on the 
Straits of Gibraltar, abend 14 m. 1 C. of ('a[)e Spartel, nestles 
])etw(*en two eminenc'C'S at tlu* N.W’. extremity of a spac ious bay. 
'I'he town, which has a pojiulation of about .}o,ooo, jiresents a 
pi('lurc.srjne appearance from the sea, rising gradually in the 
form of an ainj)hit]ieatre, with the citadel, the remainder of the 
English mole and York ('astle to tlu* right : in the. central valley 
is the coinrnereial cpiarter, while to the left along the beac'h runs 
the track toIVtiian. 'Fhough rivalry between European Powers 
led to many puldic? ivorks being delayed, through the action of 
the jiublie Sanitary .Association the stn^ets, wdiic'h are narrow 
and (Tookt'd, have iKcn re-]>avi'd as wa*ll as cleaned and partially 
lighted, and several new' roads have been made outside the 
towm. In some of the older streets European .shops ha\'e 
replaced the picturesque native cupboards ; drinking dens have 
.sprung up at many of the corners, while telephones and electric 
light bav(' l)een introduced by private companies, and European 
machinery is used in many of the corn-mills, &e. 'I'he main 
thoroughfare leads from the Bab el Marsa (Gale of the Port) to 
i the Bab el Sok (Gate of the Market-place) known to the English 
as Port (’atherine. 'I'he' sok presents a lively speetat le, espe- 
cially upon 'rhnrsdays and Sundays. 

'rangier is almost destitute of manufactures, and while the 
trade, about £750,000 a year, is c'onsiderable for Morocco, it is 
confined chiefly to imports, about two-fifths of which come Irom 
Great Britain and Gibraltar, and one quarter Irom h'rancT. 
I'he exports arc chiefly oxen, meat, fowls and eggs for Gilwallar 
and sometimes for Spain, with oei'asional shipments of slipfiers 
and blankets to Egypt. Alost of th(^ trade, both wholesale and 
retail, is in the hands of the Jews (see further Morocco). 

'I'he harbour formed by the Bay ol 'I'angier is an extensive 
one, the best Alorocco possesses, and good in all weathers except 
during a strong cast wind, but \'essels of any size ha\ e to .anchor 
a mile or so out as the shore to the west is shallow* and sandy, 
and to the east, rocky and shingly. Since 1907 a basin with an 
outer and inner mole has been built. It does not, howet'er, 
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accommcilate large vessels. The climate is temperate and 
healthy, and good for consumptives. 

As the seaport nearest to Europe, langicr is the town in the 
empire in which the effects of progress are most marked, and 
since the end of the i8th century it has been the diplomatic 
headquarters. The nucleus of a cosmopolitan society thus 
formed has expanded into a powerful community enjoying 
privileges and immunities unknown to nati\'es not receiving 
its protection. The steadily increasing number of visitors 
has induced the opening of flrst-elass hotels, and necessitated 
extensive building operations, resulting in the immigration of 
some thousands of artisans, chiefh- Spanish. The number of 
European inhabitants (1905) was about 9000 (7500 Spaniards); 
of Jews about to, 000. 

The Roman d'ingis, which stood in the immediate vicinity of 
the site of Tangier, was of great antitpiity ; under Augustus it 
became a free city, and wlien Otho placed the western half of 
Mauretania under a procurator, he called it Mauretania I'ingitana 
after its capital Tingis. It was held by Vandals, Byzantines and 
Arabs, and when Mulai Idris passed from riern^^'cn to Fez in 
788, Tangier was the oldest and most beautiful city ’’ of the 
Maghrib. After many futile attempts the Portuguese obtained 
possession of it in 1471, but it passed to Spain in 1580, returning 
again to the Portuguese in 1656. In 1662 as part of the dowry 
of Calherine of Braganza on her marriage to Charles II., it came 
into the possession of the English, and they defended it against 
Mulai Ismail in 1680, but in 1684 it \Nas decided, on an^ount of 
expense, to abandon the place to tlie .M(.)urs. K 1 I Irani writes 
that “ it was besieged so closely that the ('hristians had to flee 
on their vessels and escape b\' sea, leaving the place ruined 
from bottom to top,” It was bombarded in 1844 by the French, 
then at war with Morocco. In the early years of the 20th 
century' the sharif Raisiili terrorized the district round Tangier 
and made captive several Europeans. As one result of the 
Algo^iras conference* of 1906 a regular police fon e was organized, 
and the control of tlic customs passed into European hands 
(see Morocco : History), ^ 

See A. Cousin, Taui^rr (Paris. 1902); Arrhiirs Marocaines (Paris, 
1904-6). 

TANGYE, SIR RICHARD (1833-1906), British manufacturer, 
was horn at Illogan, n(‘ar Redruth, (Cornwall, on the 24t]i of 
November 1833, ^he son of a small farmer. As a young boy 
he worked in fhe fields, but when he was eight years old he was 
incapacitated from further manual labour by a fracture of the 
right arm. His father then determined to give him the best 
education he could afford, and young Tangye was sent to the 
Friends’ School at Sidcot, Somersetshire, where he progressed 
rapidly and became a pupil-teacher, rang) e was not long con- 
tented with this position, and through an advertisement in 
The Friend obtainetl a clerkship in a small engineering firm in 
Birmingham, where two of his brothers, skilled merhanics, 
subsequently joined him. Here Richard Tangye remained four 
years, obtaining a complete mastery of the details of an engineer- 
ing business, and introducing the system of a Saturday half- 
holiday which was subse(|uently adopted in all English industrial 
works. In 1856 he started business in a small way in Birming- 
ham as a hardware factor and commission iigent. His first 
customers were the Cornish mine-owners in the Redruth district, 
and, the business prospering, he was able before long to start 
manufacturing hardware goods on his own account, his two 
brothers joining him in the enteq)rise. The speciality of the 
brothers Tangye was the manufacture of machinery, and their 
hydraulic lifting jacks were successfully employed in the launch- 
ing of the steamship Great Eastern.” In 1858 the firm, who 
now confined themselves to making machinery, built their own 
works, and shortly afterwards secured the sole right of manu- 
facturing the newly invented differential pulley-block, thereby 
materially adding to their business, which came to include 
every kind of power-machine — hydraulic, steam, gas, oil and 
electricity. The business was subsequently .turned into a 
limited company, and in 1894 Richard Tangye was knighted. 
He died on the 14th of October 1906. 


-TANJORE 

TANISTRY (from Gaelic tana, lordship), a custom among 
various Celtic tribes, by which the king or chief of the clan was 
chosen from among the heads of the septs and elected by them 
in full assembly. He held offic'e for life and was required by 
custom to be of full age, in possession of all his faculties and 
without any remarkabhi blemish of mind or body. At the sarne 
time, and subject to the same conditions, a tanist or next heir 
to the cliicftaincN' was elected, who if the king died or became 
disqualified , at once became king. Usually the king’s son became 
tanist, hut not beimise the system of primogeniture was in any 
way recognized ; indeed, the only principle adopted was that 
the dignity of chieftainship should descend to the eldest and 
most worthy of the same blood, 'i’hese epithets, as Hallam says, 
were not necessarily synonymous, but merely indicated that 
the preference given to seniority was to be controlled by a 
due regard to desert (Consiit. Ilisi., vol. iii. c. xviii.). This 
system of succession left the headship open to the ambitious, and 
was a frequent source of strife both in families and between the 
clans. Tanistry was abolish(‘d by a legal decision in the reign 
of James I. and the English land system substituted. 

TANJORE, a city and district of British India in the Madras 
presidcn(!y. The city is situated on the right bank of the river 
Cauvery, and is an important junction on the South Indian 
railway, 218 m. S. of Madras. Pop. (1901) 57,870. As the 
last ('apital of the ancient Hindu dynasty of the (.’holas, and in 
all ages one of the chief politic'al, literary and religious centres 
of the south, the city is full of interesting associations. It was 
the scene of the earliest labours of Protestant missionaries in 
India. The modern history of lanjorc begins with its con(|uest 
by the Mahrattas in 1674 under Venkaji, the brotla*!* of Sivaji 
the Great. The British first caini) into i!ontacL with 'Panjorc by 
their expedition in 1749 with a view to the restoration of a 
deposed raja. In this they failed, and a subsequent expedition 
was bought off. 'Phe Mahrattas practically held 'I'anjore until 
1799. In (October of that year the district was (nuled to the 
East India Conipan\' in absolute sovereignty by Raja Sharab- 
hoji, pupil of the missionary Schwarz. The raja retained onl) 
the capital and a small tract of country round. H(‘ died ir 
1833 and was succeeded by his son Sivaji, on whose* death in 
1855 without an heir the house became extinct. 'Hie mission 
at Tanjon? was hmnded in 1778 by the Rev. (Iiristian F. Schwarz 
or Schwartz (1726-1798). 'Phe mission establishm(*nls were 
taken over in 1826 by the Society for the Propagation of the 
Gospel, which subsequently founded new stations in sc\'cral 
parts of the district. Roman Catholic missions date from the 
first half of the 17th century. St Peter’s College, founded by 
Srhwjirz as a .school, is now a first-grade college afliliatcd tf) the 
university of ^Madras. His church dates from 1779. Among 
interesting ancient buildings ma)' be mentioned the palace 
within the fort, containing an armoury and fine library ; and 
the Brihadiswaraswami temple, of the nth century, enclosed 
in two courts, surmounted by a lofty tower and including the 
exquisitely decorated shrine of Subrahmanya. I'hcajgh the 
city has specialities of jewelry, carpets, modelling in pith, &c., 
there arc no large industries. 

The District or Tanjore has an area of 3710 sq. m. On 
account of its fertility it has been called the “ Garden of 
Southern India.” It is irrigated by an elaborate system of 
dams, cuts and canals in connexion with the rivers Cauvery 
and Coleroon, and the soil is exceedingly productive. The delta 
of the Cauvery occupies the flat northern part, which is highly 
cultivated, dotted over with groves of coco-nut trees, and is 
one of the most densely populated tracts in India. The staple 
crop is rice, which is grown on 77 per ('ent. of the cultivated 
area. Tanjore is a land of temples, many of them being of very 
early date. The district is traversed by the main line and several 
bmnehes of the South Indian railway, some of which have been 
constructed by the district board. The chief seaport is Nega- 
patam, and the principal export is rice to Ceylon. The popula- 
tion in 1901 was 2,245,029. 

See Tanjore District Gazetteer (Madras, 1906). 
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TANKARD, a type of drinking vessel. The word was formerly 
used loosely of many sizes, usually large, of vessels for holding 
liquids ; thus it was applied to such as held two or more gallons 
and were used to carry water from the conduits in London in 
the T6th and early T7th centuries. The word is now generally 
applied to a straight, flat-bottomed drinking vessel of silver, 
pewtcT or other metal, or of glass or pottery mounted on metal, 
with a hinged cover and handle, holding from a pint to a (juart 
of liquor (sec Drinking Vessels), 'rhe derivation is obscure. 
It appears in O. Fr. as tanquarl and in O. Du. as tanckaerU It 
may have been, as is suggested, metathesized from Gr. KavOapois. 
Lat. rantljarus, a large vessel or pot. It is used to gloss amphora 
in the Prompioriiim Parvulorum {c, 1440). It is not connected 
with “ tank,” a cistern or reservoir for water, which was formerly 
“ stank,” and is from Port, iamjiie, O. Fr. estang, mod. Hang, 
pool ; Lat. stagnum, whence Eng. “ stagnant.” 

TANNA (A ramaic, “ teacher ”). The root ieni or iena cor- 
responds philologically to the Hebrew shana, from whic h comes 
the word Mishnah (see Midrash and 'Ialmud), the great 
Rubbinic code which (with certain parts of the Midrash and 
other Rabl.unic books) was the main literary y3roduct of the 
activit}' of the tannaim (plural of ianna). The term lanna is 
used in the 'Talmud of those teachers who nourished in the first 
twa) centuries of the Christian era. 'The tannaim from the date 
of the destruction of the Temple may be grouped : (i) 70-100, 
n‘j)rcsentativc name Johanan ben Zaqqai {q.v.)\ (2) 100-130, 
representative name Aqiba {q.v.); (3) 130-160, representative 
name; Judah the Prince, compiler of the Mishnah, The suc- 
cessors of the tannaim were called ^ amor aim (see ’Amor a). 

Sli.‘ \V. BaclaT, Dir Aiimla dev Tannaitcu. An alphabetical list 
oi l innaiin an«l 'amornim is given in the Jewish tincyclopedia, xii. 
ru (I. A.) 

TANNAHILL, ROBERT (177.^-1810), Scottish song-WTitcr, 
son of a Paisley silk-weaver, was born on the 3rd of June 1771. 
Ife \vas apprenticed to his father’s trade at tlie age of tw'elve, 
and. inspired by the poetry of Robert Burns, he wrote verses 
as he drove the shuttle to and fro, with shelf and ink-bottle 
rigged up on his loom-post. He was shy and reserved, of small 
and delicate physique, and took little part in the social life of 
the town. 'The steady routine of his trade was broken only l)y 
occasional (‘xcursions to Gla.sgow^ and the land of Burns, and a 
year s trial of work at Bolton. He began in 1S05 to contribute 
\crses to Glasgow^ and Paisley periodicals, and published an 
edition of his poems by subscription in 1807, Three years later, 
on the 17th of May 1810, the life of the (|uiet, gentle, diffident 
and despondent poet was brought by his own act to a tragic end. 
'fannalhlTs claims to remembrance rest upon half a dozen songs, 
full of an exquisite feeling for nature, and so happily set to 
music that they have retained their poynilarity. “ Loudon’s 
Bonnie Woods and Braes,” “ Jessie, the Flow'er o’ Dunblane,” 
and “ Gloomy Winter ’s Noo Awa ” arc the best of them. 
“Jessie, the Flower o’ Dunblane” and “The Farewell” tell 
the story of the poet’s own unhappy love for Janet Tennant. 

'rannahiU’s centenary was celebrated at Paisley in 1874. Sec 
edition by D. Semple (187b) for details of his life. 

TANNER, HENRY OSSAWA (1859- ), American artist, 

of negro descent, was born at Pittsburg, Pennsylvania, on the 
2ist of June 1859. He was the son of Benjamin 'Tucker Tanner 
(b. 1835), who became bishop of the African Methodist Episcopal 
Church in t888, edited the Christian Recorder, the organ of his 
church, from 1867 to 1883, founded, and from 1884 to 1888 
edited, the African Methodist Plpiscopal Church Review , and 
published several pamphlets, poems and hymns, and an Apology 
for African Methodism (1867). The son was a pupil of Thomas 
Eakins, in Philadelphia, and of J. P. Laurens and Benjamin 
Constant in Paris. He first exhibited at the Salon in 1895. 
His “ Daniel in the Lions’ Den ” received an honourable mention 
at the Salon of 1896. “ The Raising of Lazarus,” which received 

a third-class medal in 1897, was purchased by the French govern- 
ment for the permanent collection of the Luxembourg. Other 
pictures are, “ The Annunciation ” (Salon, 1898), “ Nicodemus 


Coming to Christ ” (1899), “ The Jews’ Wailing Place,” and 
“ Christ in the Temple.” 

TANNER, THOMAS (1674-1735), English antiquary and pre- 
late, was born at Market Lavington in Wiltshire on the 25th 
of January 1674, and was educated at Queen’s College, Oxford, 
taking holy orders in 1694. Next year he became chaplain and 
then fellow of All Souls College, and a few years later private 
chaplain to John Moore (1646-1714), bishop of Norwich and 
afterwards of Ely, who appointed him chancellor of the diocese 
of Norwich. In 1706 he became rector of 'Thorpe, near Norwich, 
in 1713 a canon of Ely, in 1724 a canon of Christ Church, Oxford, 
and in 1732 bishop of St A.saph. He died in Oxford, where he 
had passed most of his life, on the i4lh of December 1735. 

Tanner’s cliief work is his Notitin Monastica, .a short account of 
all the religions houses in England and Wales. 'Phis was pub- 
lished at Oxford in 1695 ; it was reprinted with additions by the 
author’s brother, John Tanner, in 17.14; and was reprinted again 
with further additions by James Ntismith (i74(.)-i8o8) in 1787. 
He also wrote nihlintheca liritanniro-Hibernica, a dictionary of 
all the authors who Nourished in England, Scotland and Ireland 
before the o]>ening of the 17th century, at which he laboured lor 
forty years. Phis was not published until 1748, thirteen years 
after the author’s death. The bishop collected materials for a 
history of Wiltshire and workeri for some time on a new edition 
of the 'works of John Leland. His valuable collection of books and 
manuscripts is in the Bodleian library at Oxford. 

Another writer of this name was Thomas Tanner (1630-1682), 
the author of The Entrance of Mazzarini (Oxford, 1657-58). 
Educated at vSt PauTs .ScJtool, London, and at Pembroke Hall, 
Cambridge, he became a barrister and later a clergyman, being 
vicar of Colyton, Devon, and afterwards of Winchfield, Hants. 

TANNHAUSER, or 'Taniiuser, German Minnesinger of the 
T3th century, who lived for a time at the court of Frederick II., 
duke of x\ustria. After Duke PTederick’s death he was rec eived 
at the court of Otto IT., duke of Bavaria ; but, being of a restle.ss 
disposition, and having wasted his fortune, he spent much time 
in wandering about Germany. He also went as a Crusader to 
the Holy Land. His poems belong to the decadence of the 
Minnesang, and combine a didactic display of learning with 
descriptions of peasant-life in a somewhat coarse tone. His 
adventurous Wiv. led him to be identified, in the popular imagina- 
tion, with the knight Tannhiiuser who, after many wandering.s, 
(omes to the VenusbiTg, or Hiirselberg, near Eisenach. lie 
enters the cave where the Lady Venus — the Frau Hulda of 
German folk-lore- holds her court, and abandons himself to a 
life of sensual pleasure. By and by he is overcome by remorse, 
and, invoking the aid of the Virgin Mary, he obtains permission 
to return for a while U) the outer world. He then goes as a 
pilgrim to Rome, and entreats I*opc Urban to secure for him 
the forgiveness of his sins. The pope dec lares it is as impossible 
for him to be pardoned as for the staff he has in his hand to 
blossom. Tannhiiuser departs in despair, and returns to the 
Venusberg. In thrc'e days the staff begins to put forth green 
leaves, and the pcjpc sends messengers in all directions in search 
of the penitent, but he is newer seen again. This l(.‘gend was 
at one time widely known in Germany, and as late as 1830 it 
suiwivc'd in a popular song at Entlebuch in Switzerland, a 
version of which was gi\’cn by Uhland in his Alte hoch- und 
niederdeutsche Volhslieder. Among the attendants of Hulda 
was the faithful Eckhart, and in the preface to the lleldenbuch 
he is said to sit before the Venusberg, and to warn passers-by 
of the dangers to which they may be exposed if they linger in 
the neigh bcnirhood. 'The legend has been reproduced by several 
modern German poets, and by R. Wagner in an c^pera. 

For Tannhauser's lyric poetry, see F. H. von der Hagen's Minne- 
singer, ii. (1S38) ; K. Bartsch, Deutsche l.iederdichtcr des 12. his 
14. Jahrhunderts (3rd ed. 1893). No. 47. See also F. Zander, Die 
Tannhdusersage und der Minnesinger Vannhauser (1858) ; J. G. T. 
Grasse, Die Sage von Tannhiiuser (1846; 2nd ed. 1861) ; A. Ohlke 
Zu Tannhiiusers Lehen und Dichten (1890); J. Siebert, Tannhiiuser, 

I Inhalt und Form seiner Gedichtr ( 1 894). 

TANNIN, or Tannic Acid, the generic name for a widely 
disseminated group of vegetable products, so named from 
their property of converting raw hide into leather (q.v,). They 
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arc soluble in water, their solutions havini^; an aeid renetion 
and an astringent taste ; the solutions are cohnired dark blue 
or green by ferrous salts, a property utilized in the manufacture 
of ink (/ T’.). I'heir chemistry is little known. Some a]>pcar 
to be gliicosides of gallic acid, since they \ k‘ld this acid and a 
sugar on hydrolysis, c.^. oak tannin ; whilst others yield proto- 
cateehuic acid and phloroglucin, r.g. moringa-tannin ; common 
tannin, however, is a digallic acid. 

Common t.innin. or t.mnic C, ,H, , 0 . ocelli'^ to the 

extent of ;o in aiul also in tt'a. >iiimaoh ami in otluM- 

plants. It may be obtained l)y extraetuii; ]Hnvdereti i».iil-Tint‘< 
with a mixture of ether anti alcohol, whereupon the tannin is t.iken 
n]> in the lt)\ver la\t‘r. which on se]>iratit>u and evaptuation yieKls 
the acid. When pure the acitl t('>rms a colon rlt'ss. aim>rphons mass, 
very soluble in water, less so in alcohol, and practically insoluble 
in ctluT. ('ommoii salt ]M-t't i]iitatt's it trcmi arpietms solutions. 
It forms a pent.i-.icetate. It may bo t)bt. lined artiliciallv bv lu'atinu 
i^allic acid witfi phosphorus oxvchloinlc or dilute arsenic acii! 
(ct. 1 *. 13 i»iiielli. GiCttta, ham). ^), ii, jni. 2(>S tt scq.) ; ami coii- 
ver-^elv on Inailiu.L; with ililute .u ids or alk.dis it takes up a UK>Iei ule 
of water ami yields two molecules of uallic acid. ('dl,;().. It is 
optic. illv active— a fact taken account of in J. Dekker's tormula 
39. p. J.;97). The chemistry It.is also been invesliitatetl 
l)y M. Niereiistein and L. T. lljin (st'e papers in the Jur.. 190S. 
ft srq.). 

The tannin of oak. which is found, mixetl with .i^nllic 

acid, ella.i^ic acid and «|uercitc. in oak lurk, is a rod powder : its 
acpieous solution is coloured dark blue by ferric chloride, and boiling 
with dilute sulj>huric aeid .ui\«*s oak red or phlobajdiene. 'I he 
tannin of coffee, t' , ,11, found in cottoe Ijeaiis. is not pre- 
cipitated from its solutions by ^el.itin. Hydrolysis b\ alkalim* 
solutions jj^ives a sii,i».ir and caheic acid ; whibt fusion with, 
potassium hydroxide eivos jirotoc .itcchuic .aciil. MoriitKa-tannin 
or nracliirin. tonml in d/oms hydrolyses 

on fusion with caustic potash to phl()r().^Iiicin and protocatechuic 
acid Uatechii-tannin occur-^ in tlie extnict ot catechu ; 

ami kino-tannin is the chief iiyaiaalieut <.>f kino (</.. .)• 

Ml DicixE. -Tannic acid is oUicial in both the llritish and United 
Stales Pharmacopoeias. Tt is incompatible with nmuTal acids, 
alkalis, salts of iron, antimony, lead .ind silver, alkaloids and 
Vtelitin. The British pharmrimpoei il preparations .ao- (i ) cnniim 
aciJ> taun'ii: (.») /a a.iJi tanui. i • (U />•'.•///>( irs a. h// 

iaiDnci. I’lie United Sl.ite.s aKo has a <- >!f"(liu'.u .iml an 

ointment, h'rom tannic a^ id is .also made '.lalhc itciJ. which re- 
sembles t.innic acid but h.is no .is1 MU,e'‘!it taste. \\ lien applied 
to broken skin or (‘xnosed surfaces it lo.i.mdates llie .■ill)umen in 
the disch.iri'es, lorinin.i' a proteitim; laser or loat. it is moreover 
ail a'.trin.c,ent to the tis->U'-s, hinderiiii; the further <lischat4;e of 
tliiid, ft is a ]v)werfiil local haemost.iti< but T only theck-. 
hamnorrhas'C wlien liroui^ht direillv in contact with the bleednifj; 
point. It IS used in the treatment ot haemoptysis iji the torm of 
a line spr.ay. or talo.ai internally it will ch<*ck ijasiric Iiai nic*iili.i5.;e. 
In larj;e dose->. lioweva-r, it greatly disorder-^ th« tlHiv-stion. In the 
intestine t.innic acid controls intestinal bleediufj. actiiuj as a power- 
ful astniif^ent and eausim; consU]i ition ; tor this reason it has 
been rcconunended to cheek diarrhoea. 

Tannic acid is largely used in llu* treatment of various ulcers, 
sores and moist eruptions. Tlie glycerin is used in tonsillitis ami 
the lozenges in pharyngitis. For Ideeding haemorrhoids tannic 
acid suppositories are useful, or tannic acid can l»e duste<l on 
directly. The collodium stypticum is a v.aluable external remedy. 
Tannic aci<l is absorbed as gallic acid into the blood and eliminaUxl 
as gallic and pyrogallic acids, <]arkening the iirim*. Oallic aci<l 
does not ( fiagulate albumen w'h<>n used externally. It lias lx-e*n 
u.sed internally in haemoptysis and haematuria. Combined whth 
opium it is an ellicient remedy in diabetes iusifndus. 

TANN-RATHSAMHAUSEN, LUDWIG SAMSON ARTHUR, 

Freiherr von usd vx dicr (1815-1881), bavarian general, 
was born at Darmstadt on the 18th uf June > 5 , the (lay of 
Waterloo. He wa.s desrended from the old family of von der 
'I'anri, which had reprusinuitive.s in Havaria, Alsace and the 
Rhine countries, and a^.>umcd his m(jther’.s name (she being 
the daughter of an Alsatian. Freiherr von Rath.sarnhau.sen) in 
1868 by licenet! (gj^he king of Ikuaria. Ludwig, the first king 
of Bavaria, stoo<SpiN>posor for tlie diild, who received his name 
and in addili'm that of Arthur, in honour of the duke of 
Wellington. He received a careful education, and in 1827 
became a page at the rtflx^arian court, where a great future was 
predicted for him. Entering the artillery in 1853, he was afltT 
some years placed on the general staff. lie attended the 
manoeu\Tes of the Austrian army in Italy under Kadetzky 
(q.v.) and, in the spirit of adventure, joined a French military 


expedition operating in Algiers against the 'lunisian frontitT. 
On his return he bei amc a close personal friend of the ( rown 
Prince Maximilian Joseph (afterwards King Maximilian), in 
1S4S he was made a major, and in that year be distinguished 
himself greatly as the leader of a vSchli'swig-lIoNlein light coips 
in the Danish war. At the close ol the first canijiaign be was 
given the order of the Red Eagle Uy the king of Prussia, and his 
own sovereign gave him the military order of Ma.\-Jos(‘pli 
without his asking for it, and also made him a lieiilenant-i'olonel. 

; In 18 |() he .served as chief of staff to the bavarian ('ontingent 
; at the front, and distingui.shed himst'lf at the lines of DiipjH’l, 
; after which he visited Has nan's hca(l(}uarters in th(‘ Hungarian 
war. and returned to St'hlcswig-Holslcin to servi as v. Williscn’s 
chief ol slalf in the Idstcdt campaign. 'I'hen « amc the threat 
ol war between Prussia and Austria, and von ( 1 (T 'lann was 
reealled to Ikivaria. but the affair ended wdth the “ surre?ider 
of Olmiit/.." and he saw no further active ser\ iee until iShb, 
rising in the UMial way of promotion to colonel (1S51), major- 
general (1855). and lieutenant-general (iSbi). In the earlier 
years of this period 1 h‘ was the aide-de-eamj) and constant com- 
panion of the king. In the war of iSb(> he was t hiei of the slalf 
to Prinre Charles of bavaria, who commanded the .Sontli 
(icrman contingtaits. 'I'he almost entirely unlortunate issue 
of the military operations led to his being vehemently attacked 
in the press. Imt the unreadiness and unecjual i fheieney of the 
troops and the gi‘neral lack of interest in the war on the part of 
the soldiers foredoonual the South (lermans to failure in anv 
ease. He contimu'd to enjoy the favour of the king and received 
promotion to the rank of general of infantry (iSfx)), Imt the 
iiilterness of his disappointment of j8bf) never left him. He 
was grey-haired at (orLv-twu, and bis health was impaired. In 
1869 von der 'rann-Kalbsamhaust n, as he was now called, was 
appointed commander uf the I. bavarian corps. 'Lhis corps lie 
commanded in the Eraneo-Cicnnan War, and tlicrcin he retrieved 
his place as one of the foremost ol (ha'inan soldiers. His 
' gallantry was eonspleuons at Wrath and Sedan. 'I'ransferrcd 
in the autumn to an independent coininand on tlie la ire, be 
' eondmaed the operations against (lAurelle ile Paladines, at 
first with marked suci'css, and foretal the snrrender ol Orleans. 
He had. howev'cr, at (’oiilmievs to giv'e way befori' a mimerieally 
. larger Frcneh force ; lull reinionx'd, he fought si'veral successful 
, engagements under the Orand Duke ol Mei'klenburg iu‘ar 
• Orleans. On the termination of tin* war be was rea])]iointt‘d 
eommander-in-eliief ot the I. Ikivarian corps, a post wliich he 
held until bis death at ^leran on the 2blb of April 1881. He 
had the grand cross i.)f llu' bavarian military orders, and the 
first class ol the Iron ( ross and the />(//(/' le iiurite Irom the long 
of Prussia. In 1878 the cm[)cror named von der 'lann chief 
of a Prussian infantrv regiment, decreed him a grant, and 
named one of the new Strass!)urg forts after him. 

Sec Life by Lieutenant -colonel Hugo von Jlelvig in Mil. Wochen- 
ftlatf. Supj>lemciiL, 1XS2. 

TANSA, a small river in Salsett island, in the 'Jiiana district 
of bombay, which provides the city of bornbay with its water- 
supply. It is embanked by one of the largest masonrv' dams in 
the world, built in 181^2. 'Ihe imibankment is nearly 2 m. long, 
118 ft. high, and no ft. thick at llu^ base. ' 

TANTA, a town of Lower ICgypt, in a ('cntral position iK^arlv 
midway between the two main branches of the Nile, and con- 
verging-point of several railways traversing the Della in all 
directions. It has a population (roo;) of 54,-137, is the eajnlal 
of the rich province of (iharhia, and is nested for its fairs and 
Moslem festivals, which are held three times a vear in honour 
of Seyyid el-Picdawi, and are semtetimes attended by 200000 
pilgnms and traders. 'Fhere an* a large rail wav station a verv 
fine mosque (restored), and a palace of the khedive. ’Se^vi;l 
d-B(u]awi, who lived in the 13th centurv A.i>., was a native' of 
Fez w;h(), after a pilgrimage to Mecca, settled in 'Fanta. He is 
one ol the most popular saints in Egypt. 

TANTALUM |symbnl 'ia, atomic weight i8r-o ( 0 =i 6 )l a 
metallic chemical element, sparingly distributed in nature and 
then almost invariably associated witli coliimhium. Its history 
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is intermixed with that of columhium. In i8oi C. Hatchett 
clcteded a luw element, which he named columhium, in a mineral 
from Massachusetts, and in 1802 A. G. Ekeherg discovered an 
element, tantalum, in some Swedish yttrium minerals. In 
i8o(> \V. H. W ollaston unsiu'ccssfully endeavoured to show that 
columhium and tantalum were identical. In 1844 11 . Rose 
det(‘cted two new elements in the columhites of the liodenmais, 
which he named niobium and jitiopium ; dianium was discovered 
h}' \V. X. 1 '. Kohell in various columhites; and ihnenium 
and neptunium were discov ered hy R. Hermann. 'The researches 
of (’. \V. Dh 'mstrand and others, especially of aMarignac, proved 
the identilv of columhium, dianium and jiiohium, and that 
ilm(‘niimi w.is a mixture of columhium and tantalum. It is verv 
prt'hahle th.it neptunium is a similar mixture. Rerzelius, who 
prcj)ari‘(l taiitalic acid from the mineral tantalitc in 1S20, oh- 
taiiad an impure metal by heating pota.s.sium tantalofluoride 
with [)otassium. In igo2 II. Moissan obtained a carbon-hearing 
metal by fu ang the pentoxide with carbon in the electric furnace. 
The preparation of the pure metal was .successfully effected hv- 
Werner von Holton in 1905, who fused the compres.sed product 
obtained in the Berzelius proce.s.s in the electric furnace, air 
being excluded. An alternative method consisted in pas.sing an 
electric current through a filament of the tetroxide in a vacuum. 
'I’he metal is manufactured, for use as filaments in electric lamps, 
b\ the action of sodium on .sodium tantalofluoride. 

fhe pure metal is silver-white in colour, is very ductile, and 
becomes rrmarkalfly hard when hammered, a diamond drill 
making litih' impression upon it. Its tensile strength is higher 
than that of steel. It melts between 2250° and 2300*^, its 
spe('ifie heat is 0*0365, coefficient of expansion 0*0000079, and 
specifii' gravity 16*64. When heated in air the metal burns 
if in the form of thin wire, and is superficially oxidized il more 
compact. At a red heat it absorbs large volumes of hvdrogen 
and nitrogen, the last traces of which can only be removed 
bv fusion in the electric* furnace, 'fhese substances, and also 
carbon, sulpiuir, si'h'iiiuin and tellurium, render the metal 
v(‘rv brittle. Jantalum is not affected by alkaline solutions, 
but is disintegrated wlien fused with jiotash. Hydrofluoric 
acid is tl'ic only ac'id vvhic'li attacks it. It alloys witli 
iron, molybdenum and tungsten, but not with silver or 
mercury. 

In its cliemic'al relationships tantalum is associated with 
vanadium, columbium and didymium in a siili-group of the 
periodic classification. In general it is pentavalent, luit divalent 
compounds are known. 

'rmiialiDV tetun’idc, is a porous dark grey mass harder than 

j^l.iss, and is ol)taincd hy reducing the j^t'ntoxide witli magnesium. 
It is unaltected 1)\ any acid ov mixture oi acids, but burns to the 
pentoxide vslieii heated. 

laotahtoi />< otoxidc, Ta./)„ is a wliil.* aiiu)r])ln»us infiisi]>lt‘ 
powder, or it may lu- crystallized b\- stnaigly ]i<-atiiig. or by fusing 
with boron tno.vide or microcosmie salt. It is iiisolul»l<' in all 
ackls. It is obtained from potassium tantalolluoridc by heating 
with sulj)lmrie acid to .gx)’, boiling out with water, .and decom- 
posing tlie resitlual compound of the oxide and sulphuric acid hy 
ignition, ])referal)lv with the addition of ammonium carbonate. 

iaotidic (ictd, llTaO.,. is a gelatinous mass obtained bv mixing 
tlie cliloridt? with water. It gives rise to s.dts, terme<l the tanta- 
lat<‘s. The nonnal salts are all insolubk’ in Avater ; the complex 
acid, hexatantalic acid, liyra,;0,}, (which iloes not exist in the free- 
state). lorms soluble salts with the alkaline metals. /*rrranfati< acid. 
II I'aOj, is ol)taine<l in the hydrateel form as a white ]>recipitate bv 
adding snlpluiric acid to ]iotassium pcrtantalate. K..Ta(V f H..O, wdiicli 
is formed wlu n hydrogen peroxide is added to a solution of ])otassium 
hex.itaiitalati-. 

Tanfaliim {h‘ nta fluoride . TaKr,. for a long time only knowai in 
solution, mav lu* obtained by ]Kissing lluoriiie over an allov of 
tantalum and aluminium, and purifying by elistillation in a vacuum. 
It lorms colourless, very hygroscopic prisms, which attack glass, 
slowly at ordinary temperature's, more ra])ielly w'hen heatcel {tier., 
luno. 42. p. 4e^2). Its double salts with the alkaline llimrieles are 
very impeatant, and serve fe'u* the separation of the' metal from 
eolutubinm and titanium. 'I'ajitaliim peutuchloride, TaCfij, is ol>- 
taiiUMl as light yellow needk's In* healing a mixture of the ]>ent- 
oxide anrl carl)on in a current of chlorine. By heating with se)elium 
amalgam anel separating with hydrochle)ric acie.1, the elichliuide. 
ra('l.,-2l l.,()^ is ol)taine*el as eiiu'rald green he.xagonal crystals. 
The pentabromiele exists, hut tantalum and iodine apparently do 


not combine. Tantalum forms a sulphide, TaSj,, and two nitrides, 
TaN.j and d'ayNo, have been elescribenl. 

Marigiiac delermineel the atomic we.'ight to be 181, but Ilcnrichscn 
and N. Sahlbom {Her., 1906, 3e>. p. 2600) obtained 179*8 (H r) 
by converting the metal into pentoxide at a dull rod heat. 

TANTALUS, in Greek legend, son of Zeus (or d'niolus) and 
Pluto (Wealth), daughter of Hiinantes, the father of Pelops and 
Niobe. He was the traditional king of Sipylus in Lydia (or of 
Phrygia), and was the intimate friend of Zeus and the other 
gods, to whose table he was admitted. Jkit he abused the 
divine favour by revealing to mankind the secrets he had learned 
in heaven (Diod. Si(*. i\-. 74), or l)y killing his son Pelops (q.v.) 
and serving him up to the g(jds at table, in order to test their 
powers of observation (Ovid, Mcfam. vi. 401). Another storv 
was that he stole nectar and amlirosia from heaven and ga\e 
them to men (Pindar, 01 . i. 60). According to others, Pan- 
dareus .stole a golden dog which guarded the temple of Zeus in 
Crete, and ga\T it to 'I’antalus to take care of. fhit, when 
Pandareus demanded the dog back, 'lantalus denied that he 
had received it. 'I'herefore Zeus turned Pandareus into a stone, 
and flung down Tantalus with Mount Sipylus on the top of him 
(Antoninus Lil.)eralis, 36). 'I’hc punishment of 'lantalus in the 
lower world was famous. lie stood up to his neck in water, 
which flowed from him when he tried to drink of it ; and over his 
head hung fruits which the wind wafted away whenever he tried 
to grasp them {Odyssey, xi. 582). 'I'his myth is the origin of 
the English word “ tantalize,” and also of the common name 
“ tantalus ” for a set of spirit decanters kept under loek and 
k(‘y. Another story is that a rock hung over his head ready to 
fall and crush him (Euripides, Orestes, 5). The sins of Tantalus 
were visited upon his des(*endants, the Pelopidae. Ancient 
historical reminiscen(*(‘s and natural phenomena, esf)e(*ially 
volcanic (*utastroy3hes. are at the bottom of the legend. 'I'he 
tomb of 'lantalus on Mount Sipylus was pointed out in antiquity, 
and has been in modern times identifled by E. T(‘xier with 
the great cairn beneath Old Magnesia ; but Sir W. M. Ramsay 
inclines to a remarkable ro('k-(*ut tomb beside Magnesia. 

'I'he story of 'I'antalus is an echo of a semi-C^reek kingdom, 
which had its seat at Sij)ylus, Cue oldest and holiest city of 
Lydia, the remains of which are still x’isiblc. 'J'here was a 
tradition in anticjuity that the city of 'lantalus had been 
swallowed up in a lake on the mountain ; but the legend may, 
as Rain.say thinks, liavc lu'cn suggested by the vast rax iiie which 
yawns beneath the acropolis. According to S. Rcinacli {Revue 
ardu'oto^ique, 1003). 'rantalus was represented in a picture 
standing in a lake and clinging to the i)ninches of a tree, which 
gave rise to the idea that he was endeavouring to pluck its 
fruit. 'The punishment of the overhanging rock refers to the 
dangerous position of the tov;n of 'lantalis below the summit 
of .Mount Sipylus. 

Soc I’ki.ops, Puryoia ; Sir \\'. M. Knmsny in Journal of 
IfrlL uic Studies, iii. ; Knizcr’s I^au^auias, iii. p. ';s5, v., p. 392 ; 
J. Hylt-n, Dc I'antalo (IqwAla, iSgO), avIio considers the story of 
the thirst of Tantalus in the underworM to he due to the Orphic 
interpolator in tin' Sikeio. of the Odyssey, and the Pandareus stoiy 
to be an innovation of the .Mcxaiidrine pex-ts. 'I'he essay contains 
a co|)ious list of autlmritios and a history of the lej,5CiKl. According 
to \’. Henry {l\evue dcs /'Judes p^recifues. iiSg2). 'I'antahis is the sun ; 
the fruits which elude his grasp are the stars suspended on the tree 
of heaven, which disap])t'ar at the rising of the sun ; the water into 
which the suii descends without drinking, is the sea. Tantalus’s 
betraval of the secrets of the gods reft'rs to the sun unveiling the 
sc'crets of heaven ; the slaving of l^clops denotes the going-down 
of the snii, Pelops meaning the “ gray one,” an epithet of the gloomy 
sky in which the last rays of the sun are extinguished. 

TANTIA TOPI (c. 1819-1859), rebel leader during the Indian 
]\rutiny, was a .\rahratta Brahman in the service of Nana Sahib. 
He instigated the massacre of Cawnpore, and commanded at the 
battle of Bithur, where he was defeated by General Havelock. 
With the aid of the Gwalior contingent he pres.scd General 
Windham hard at Cawnpore on the 27th and 28th of November 
1857, but was defeated by Sir Colin Campbell on the 6th of 
December, rogether with the Rani of Jhansi he was besieged 
by Sir Hugh Ro.se in the Jhansi fort, but escaped and collected 
a force of 20,000 men wliich vSir Hugh defeated without relaxing 
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the siege. Fliis was the decisive action of the campaign in 
Central India, and lantia Topi was obliged to seek refuge in 
the jungles of Rajputana and Bundelkhand, where he was 
taken by .Major Meade, condemned, and executed on the iSlh 
of April 1850. He was the only rebel leader in the Mutiny who 
showed any conspicuous military talent. 

TAOISM, a form of religion in China, the name of which is 
taken from the ancient treatise called Ttw Teh King, supposed 
to be the work of the sage I.ao-tsze {q.v.). The later charac- 
teristics of 'IVioism as a form of worship represent a corruption 
of the earlier doctrines of Lao-tsze, and the infusion of Buddhist 
and other ideas. 

TAORMINA (ancient Tanronieniwii)y a town on the PL. coast 
of Sicily, in the province of ^Messina, from which town it is 30 m. 
S.S.W. by rail. Pop. (1901) 4110. It has come into great 
favtair as a winter resort, especially with British and German 
visitors, chiefly on act'ount of its fine situation and beautiful 
views. It lies on an abrupt hill 650 ft. above the railway station, 
and was founded by the Carthaginian Himilco in 397 B.c. for 
a friendly tribe of Sicels, after the destruction, by Dionysius 
the Elder of Syracuse, of the neighbouring city of Naxos. In 
395 Dionysius failed to take it l)y assault on a winter’s night, 
but in 392 he occupi(‘d it and settled his mercenaries there. In 
358 the exiles from Naxos, after wandering up and dowm Sicily, 
at last found a home there. Its commanding site gave it ('on- 
sidcrable importanc e. It was the city at which both Timolcon 
and Pyrrhus first landed. During the First Punic. War it belonged 
to the kingdom of Hiero, and after his death it enjoyed an 
exceptionally favoured position with regard to Rome, being 
like .Messana and Xc'tum, a civitas Joederata. During the first 
Ser\-ilc War it was occupied by Eunous and some of his follow’ers, 
but was at length taken by the (onsul Pulilius Rupilius in 132. 
It was one the strongholds of Sextus Pompeius, and after 
defeating him Augustus made it into a colonia as a measure of 
precaution, expelling some of the older inhabitants. In the 
time of Strabo it was inferior in population, as wc should expect, 
to Messana and (aitana ; its marble, wine and mullets w'ere 
highly esteemed. In a.d. 902 it was taken and burnt by the* 
Saracen.> ; it w as retaken in 962, and in 1078 fell into the hands 
of the Normans. 

The ancient town seems to have had two citadels ; one of 
these was probably the hill above the town to the W. now 
crowned by a medieval castle, while the other was the hill 
upon which the theatre was alterwards constructed (E. A. Frc?e- 
man, History of Sicily, iv. 506). There are some remains of 
the city walls, belonging to more tiian one period. It is 
indeed possil.)le that cmc fragment of wall belongs to a period, 
before the foundation of the city, when the Naxians had a 
fortified port here (Evans in Freeman, o^y. cit., iv. 109 n. i). 
The church of San Pancrazio, just outside the modern towm, is 
built into a temple of the 3rd century u.c., the S. wall of the 
cella of which is alone preservcxl. Inscriptions prove that it 
w^as dedicated to Serapis. The other mins belong in the main 
to the Roman period. The most famous of them is the thc^atre, 
largely hewn in the rcx:k, which, though of Greek origin, was 
entirely reconstmeted. The seats arc almost entirely gone, 
but the stage and its adjacent buildings, espc^cially the wall, 
in twm storev's, at the back, are well preserved : some of its marble 
decorative details were removed for building material in the 
middle ages, but those that remained have been rc-erected. 
'i'he view from the theatre is of exceptional beauty, Alount Etna 
being dearly .seen fr(jm the summit to the base on the S.W., 
W'hile to the N. the rugged outlines of the coast immediately 
below, and the mountains of Calabria across the sea to the N.E. 
make up one of the most famous view^s in the w'orld. There are 
also remains of a much smaller theatre (the so-called Odeum), 
and some large cisterns ; a large bath or tank which was ap- 
parently open, known as the Naunuuhia, measures 426 J ft. in 
length and 39 J in width : only one of its long sides is now visible, 
and serves as a foundation for .several houses in, the main street 
of the modeM town. The aqueducts which supplied these 
cisterns may be traced above the town, 'there are remains 


of houses, tombs, &c., of the Roman period, and fine speci- 
mens of Romanesque and Gothic architecture in the modern 
town. 

St‘e Rizzo. Guida di Taormina e dintorni, Catania, 1902. (T. As.) 

TAPACULO, the namc^ given in Chile to a bird of singular 
appearance — the Pieroptochiis alhicollis of ornithologv', and 
applied in an extended .sense to its allied forms, which constitute 
a small family, Ptcropiochidae, belonging to the Claniatores 
division of Passcres, peculiar to South America. About 20 
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species, disposed by P. L. Sdatcr {Ibis, 1S74, pp. i8()-2o6) 
ill 8 genera, are beli(‘ved to belong to this group. 

The sp<*cies of the Fiimily first iiiaile known is Scytulopus 
magcllanii iis, originnlly descrilu'd in 17.S3 by J. Enthnin {Synopsis, 
iv. p. .|.C»4) ns a \Varl»ler. Eva n in J. Gould not unnaturally 
took it for a Wren, when establishinj^ the genus to wliirli it is 
now refrrrtMl ; but souk? ten ymrs alter Johanni's IMiiller found 
that Sryta/opKs, togetlier witli tlu* true Tapaculo, wliicli was lirst 
described by Kittlitz in iS v’j, possesse<l anatomical characters that 
removed them far from any position previously assigned to Ibem, 
and determinetl their true ])lace ns alxive given. In tlie meanwhile 
a kindred form, Hylactes, also first described in had been 

shown by T. C. Eyton to hav^e some very excejitional osteological 
features, and these were found to be also common to Ptcroptochus 
ami Scyfalfipiis. In i.Sbo j. Cabanis recognized the l^trrnptochidae 
as a distinct Family, but made it also include J\Trnura (see Evpe- 
iurd), and in 1874 P. L. Sclater (tti srtpra) thought fh^t A irichia (see 
Scrub-bird) might liolong here. It was A. Garrod in 1876 and 1877 
wlio finally divested the Family of these aliens, but until examples 
of some of the otlier genera have been anatomically examined it may 
not be safe to say that they all belong to tlic Ptcroptochidan, 

The true Tajiaciik) (/^ alhicollis) has a general resemblance in 
plumage to the females of some of the smaller Shrikes {Lanins), 
and to a cursory observer its skin might pass for that of one ; but 
its shortened wings and powerful feet would on closer inspection 
at once reveal the difference. In life, however, its appearance 
must be wholly unlike, for it rarely flies, hops actively on the ground 
or among bushes, with its tail erect or Eiriied towards its head, and 
continually utters various and strange notes, — some, says Darwin, 
are “ like tlie cooing f>f doves, others like the bubbling of water, 
ami many defy all similes.’' The “ Turco,” Hylactes mrgapodius, 
is larger, with greatly developed feet and claws, but is very similar 
in colour and habits. 'I'wo more species of Hylactes arc known, and 
one other of Pteroptochns, all of which are peculiar to Chile or 

* Of Spanish origin, it is intended as a reproof to the bird for the 
shameless way in which, by erecting its tail, it exposes its hinder 
parts. Tt has been sometimes misspelt “ Tapacolo," as by C. Darwin, 
w'ho gave {Journal of Researches, chap, xii.) Ji brief but entertaining 
account of the habits of this bird and its relative, Hylactes mega- 
iiodius, called by the Chilenos “ El Turco." 
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Patagonia. The spcci(?s of Scytalopus are as small as Wrens, 
mostly of a dark colour, and inhabit parts of Brazil and Colombia, 
one of them occurring so far northward as Bogota. (A. N.) 

TAPER (probably of Celtic origin, cf. Irish tapar, Welsh 
tanipr, taper, torch), a small thin candle of tallow or wax (.see 
Candle) ; from its early shape, in which the circumference of 
the top was smaller than that of the base, the word came to 
be used in the sense of “ slender,” particularly of something 
diminishing in size at one end. In architecture the word is 
used of the gradual diminishing of a spire or column as it rises. 
I'he spire tapers almost to a point, where it is terminated by a 
finial or vane : the column tapers only to a less diameter at 
the top, and as a general rule the more ancient the column the 
greater its diminution or taper ; thus in one of the early temples 
at Selinus in Sicily the upper diameter is about half the lower 
diameter, while in the Parthenon it is about onc-fifth. 

TAPESTRY. The Cir. Tawii^ and Lat. tapesiuin, from which 
our word “ tapestry ” is descended, implied a covering to 
both furniture and floors, as well as curtains or wall hangings, 
and neither of them really defines the particular way in which 
such articles were made. The decorations on these Greek and 



Fig. I. — Gobelins high-warp tapestry frame, with 'weaver (i8th 
century), holding in right hand {a) bobbin with weft thread wound 
roiiiul its thick end, and with his left hand taking (r) sonic of the 
lisst's or strings with a loop at one eiul of each of them, through 
which a warp thread is passed, and tlius jnilling forward those 
warp threails in between which he will pass his w'cft. mm is 
the tapestry he has woven, which has been wound round (/>) the 
cylinder. Tlie other letters in this diagram relate to details in 
the frame wdiich are of subsidiary interest. 'Fhc description of 
them would not further elucidate the act of weaving which is here 
in cpiestion. 

Roman coverings were effected by painting, printing, embroidery, 
or a method of weaving with coloured threads ; and specimens 
and other conclusive evidence show that early Egyptians, 
Babylonians, Chinese, Indians, Greeks and Romans employed 
some at least of the means above-named. 

Process The purpose of this article is to give some account 
of tapes- of those decoratcd stuffs which arc produced by 
. weaving coloured threads on to warp threads in a 

manner that differs from shuttle-weaving, and at 
the present day is called tapestry-weaving, such for instance 
as is practised at the famous Gobelins and Beauvais tapestry 
manufactories in France. At the Gobelins, the warp threads 
are stretched in frames standing vertically (high warp or haute 
Itsse) : at Beauvais in frames placed horizontally with the ground 
(low warp or basse lisse). In the one case the worker sits up to 
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his work, in the other he bends over it. In each he is supplied 
with the design according to which he weaves, and notwithstand- 
ing the varied positions the method of weaving is the nigh and 
same. The thread-supply of each separate colour re- tow warp 
quired in the design is wound upon its appointed peg framea, 
or bobbin, which is a simpler implement or tool than a loom 
weaver’s shuttle. Fig. i shows a Gobelins high-warp tapestry 
weaver of the i8th century at work. With his It'ft hand he is 
pulling above his head a few of the looped strings {lices or lisses) 
through which the warp threads (chaine) pass, so as to bring 
forward the particular warp threads, in between and around 
which he has to place the weft threads of the selected colour. 
In fig. 2 the workman’s left hand pulls forward groups of warp 
threads upon the lower part of which the weaving has been 
finished ; and with a comb-like implement in his right hand he 
presses down and compacts the weaving. In the story of the 
competition between Minerva and Arachne {Metamorphoses, 
vi. 55-69), Ovid appears to be describing this very process, and 
a great number of specimens of 2nd to 5th century Eg}pto- 
Roman workmanship corroborate the presumption of its 
existence in Ovid’s time, 'fhe absence of evidence to show that 
loom and shuttle weaving was capable at that period of pro- 
ducing elaborate figured fabrics is remarkable, and supports 
the probaliility that the tapes try- weaving process was that 



Fig. 2. — Gobelins tapestry- weaving, showing (a) the left hand 
of the weaver pulling forward (r) a group of warp threads, into 
whicli with {h) the comb in his right hand he is compressing at 
point {d) the weft threiids which have been passed around and in 
between the warj:) threads ; {e) are various bobbins, hanging at 

rest, suspended by their w'eft threads ; and (/) is the tapestry as 
woven and compressed. 

commonly known and practised for most if not all woven decora- 
tion and ornament. It was certainly as freely used for costumes 
as for hangings, couch and cushion covers and the like (see 
Carpet). The frames in which the work was done varied ac- 
cording to size from small and easily handled ones to large and 
substantially constructed frames. As mentioned in the article 
Embroidery, ornament of tapestry-weaving occurs in a frag- 
ment of Egyptian work 1450 b.c., and Greeks in the 3rd or 4th 
century B.c. also worked in this method, as is demonstrated by 
specimens, now in the Hermitage at St Petersburg, which were 
found in the tomb of the Seven Brothers at 'remriouck, formerly 
a Greek settlement in the province of Kouban on the north- 
eastern shore of the Black Sea.^ The simplicity of the process 
is so obvious that it is found to be widely employed in expressing 
a variety of primitive textile decoration of which pieces from 
Borneo, Central Asia, 1 'ibet, the Red Indians of Anjcrica, and 
the ancient inhabitants of Peru (sec fig. 10) are to be seen in 
museums. 

^ See Comptc rendu. Com. Arch., 1878-79. 

^ See Account of Graves at Ancon, Asher & Co. ; see also specimens 
from C» raves at Lima in the \Mctoria and Albert Museum, London. 



TAPESTRY 


404 


As regards the antiquity of the two sorts of frames (the low' 
and high warp) the Heni Hassan wall paintings (t6oo b.c.) include 
diagrams of horizontal (low war[)) frames, with weavers squatting 
on the ground at work on thcan ; while a vertical or high warp 
frame is represented on a Greek vase of the 5th century n.c. 
found at Chiusi (fig. and corresponds with frames used in 
Scandinavian countries.^ In both these last-named the lower 
ends of the warp threads are merely weighted, thus presenting 



Pii,. — l-ViK*lopc’s tapestry-wea viiiK frame, from a Cireek v.nse 

of tlie t;th century b.c. 'fhe stamlini» figure is that of Tclcmachus. 

some difficulty to the act of weaving, and of subsequently com- i 
pacting the weft upwards, the warp not being taut and fastened ! 
to a beam, according to more ordinary usage, as, for instance, 
in the high warp frame illustrated in the codex of Rabanus ; 
^faurus, qth century A.n., preserved at Monte Cassino (fig. 4). . 
The words dr (Irnecro ” in this illustration point to a mcclitval 
survival of the earlier gunaikonites of the Greeks and tlie 
gynaecea of the Romans, which were the quarters set apart in , 
ti\e houses of the wx‘lbto-do for the spinning, weaving and ; 
embroidery done by women for the household. From such j 
ancient frames to similar haute and hasse lisse frames of the 
French iapissiers nostrez and lapissiers sarrasinois governed 
under edicts (1226-70) of Louis IX., and so on to present-diy 
CL)l)elins and Reauvais frames, the transition can be (‘a^ily 
realized, 'fhe texture of all tapestry weavings presents no 
radical difference in appearance, no matter w'hen or where 
produc(‘d. 

Witliiii reasonaljle limits it is not ])racticablc to sketdi in a 
complete form the hi^>tor\^ from the mid<lle a^es onwards, of the 
prosecution of the art by each of the many European towns that 
fiave become epLja^^ed in tapestry weaving. But the foreeoin«< 
remarks will what seems to have l>een the fact, that a , 

civntinuity in tlu; kiio\vle(l^ro of the art was kept up .so that as 
favourable conditions occurred it would be called 
Roman into ])ractice. Artificers (male and female) sueh as 
tapestry- the Roman plumnrii w'ove ta])estries with figures of 
weavinx» Britons (\'ir^il, Georg., iii. 2^) — “ Purpurea intrxli tollaut 
aitluea Pritanui ," — fjthers with scenes from tlie story 
of Theseus and Ariadne (t'atulhis, xlvi. 2^7). ]>esides many 

more for emperors and the wealthy. The (ieinnud for such pro- 
ductions of the t( xtriuae or trade* workshops, ami of tlie more ]>rivate 
r^xnacfca, as well a'» the organization of workmen’s societies, coUeuut 
opificum, evidence of circumstances lasting for some centuries 
in Rome that were f.ivouraljle to tapestry-weavinj< there. Sug- 
gestive of Roman desij^ns nre the illustrations of part of a curtain 
or weill han'4in^ (fi*'. 5). ajid of a hani^im.? or conch-rover (fig. <*>) ; 
whilst the daintiest quality of tapestrv-w'eavjiiK for the ornamenta- 
tion of a tunic is displayed in (ig. 7. I'he ornamentation in iij;. > 
— a lianj^ing 5 ft. 3 in, by K)} in. — consists of a scrie*s of horizontal 
k'afy bands or garlands and otlier devices : bedw'een the upper 
banrls on a red j^round is a liird on a leafy twig. This is Egypto- 
Roinan work of about 1^*j5rd century A ^jortion of a linen 

cltjth or couch cov'er ornamented w'ith tapestry woven in coloured 

' See modern E'aroesc ffame figured l>y Worsjaae. Afhildiuger 
fra dri K. Museum for Xor<iiskc Old S.'iger. Coj^nhagen, 1H54, 
p. 123. 


w'ools and linen thread is shown in fig. 6. At the top there is a 
fragment of a horizontal border of floral and leal ornament be- 
neath which, ami enclosed by festoons of leaves, are two boys 
floating in the air and holding tlucks ; elsewhere are figures of boys 
running and carrying baskets of fruit, and Inrge and small blossom 
forms <>r rosettes. This also is Egyiito-Roman work, about tlie 
4th century, ami is 4 ft. 5 in. by 4 ft. 1 in. Fig. 7 presents a s^jiiare 
I (fpim a small tunic) of very line w'arp and weft tapestry- weaving, 
with a chiUl mounted on a white horse ; in the border about him 
are ducks, fish and (?) pe»achcs. This too is Egyjito- Roman work 
of about the 2nd or 3rd century and is about 4 inches stjuare. 'The 
s«iuare in fig. .S is from a tunic or robe and is of tapestry- weaving 
in bright -coloured wools, with a representation of Hermes holding 
the caducous in one hand and a jmrse in the. otlier. About his 
head is a nimbus and his nunc in ('.reek characters. This again is 
I'.gypto-Roman work of about the ist or 2nd century and is 
inches sijiiare. 'I'he panel of ta]>estry weaving in fig. g is from a 
couch t>r bed covering, and is wrought in yniqile wools and linen 
tlircads. The design recalls the description of the torulia or coucii- 
covering alhuled to in retronins Arbiter’s account of Triinalchio’s 
banquet. “ on whicli were depicted men in .ambush with hunting 
poles and all the apparatus of the clia.se.” This piece is also of 
JCgyiito-Roman work about the 2nd or 3rd centllr3^ about 12 in. 
by lu in. 

The well-known 6th-century R.avenna mosaics of the ICmperor 
Justinian and the I'.mprcss Theodora are rich w'ith hangings and 
costumes decorated ])resumably with tapestry w^eavings similar 
to those just (lescribcil. From the 5th century and 
for many centuries later, monasteries.- nunneries and Tapestry- 
the like, under ecclesiastical control or infiiience, weaving in 
became centres of activity in this and cognate arts, monaa- 
stiniulatcd by the patronage of the Church and terles, 
courts ; and in the Sth and gtli centuries tin* Em- Stli to 9th 
peror Charlemagne’s borly of travelling inspcctfirs, century, 
niissi domiuici. ap])ears to have exercised for a time 
a helpful influence upon such centres throughout France 
and in parts of Hermany. Two centuries later, free, as distinct 
from bond, handicraltsmen wvre forming local associations for 
their industries, and in this movement the weavers took the le.ad 
througliout England, Flanders and Brabant, F'rance being a little 
later.^ The gilds of weavers in I^ondon and Oxford 
were granted charters by Henry I. In the iith century aUdsof 
gilds of wool w’cavtTs existed at Cologne and Mainz, weavers. 
and in the following century there was a similar 
gild at Spires : it is quite probal)le that some of their 
weaving w'oiild be of tapestry.* The fragment in lig. t i is ('()n- 

sidered by authorities to be of 12th-century north European work, 
])ossibly from some Rhenish place. At one time the whole piece 



Eig. 4. — High warp frame from MS. Codex by Rabanus Maurus 
(gth century). 

® See Rcchrrches .sur V usage rt Voriginc des iapissertes a personnages, 
by ,\. Jnbinal. 1S40, p. 13. 

^ See T^. Brentano's History and Development of Guilds, § lY. 

The Craft Oiiilds.” 

* Kugine Miintz quotes a deed (between 1164 and 1200) witnessed 
by ” Meginwart of Welt in biirch,” a tapetiarius, as well as anotlier 
(1177) in which mention is made of Fredericus, tapifex de familia 
ecclesiae. 





Platk II. 


TAPESTRY 




Fig. ij. An antcpcndiiini, or aliar liaiiLiinj^ of tapc^lry wovoii in < oloiin-fl wools, willi tlu* Adoration of the* Maj^i, probably from a dcsi^j^n 
]>v \\ f)ld'.^<iiiuth fip? 1-1510). I 1 10 taj)cstrv is ifpiitccl tf) have be<-n execiit»<l in a cionvcnt at Hainbeij^ ; below the folils of the 
\ iiajin’s eK)al\, I0 the ri^ht, the “ taj)issicre " has wov'en a ti.unre of herself at work. CaTinan, 15th century, d'his interesting piece 
is ill the museum at Municli. About 5 ft. o in. by 2 ft. 
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in Iho Tr)th century) with coloured wools and silks^ 



Julius Caesar. In another part - — ^-# - . . . 

of Death and Tame, is in the Victoria and Albert Museum : one hanniriK of th<- 'rrium])h of I ime is at Hampton t ourt. 


TAPESTRY 


belongecl to the church of St. Gereon at Cologne ; a large bit of it 
is now in the museum at Lyons ; another at Nuremberg ; whilst 
a small part of the border only is in the Victoria and Albert Museum, 
South Kensington. The pattern consists of repealed roundels 
within each of which is a chimerical bird and bull (? St. Luke), 
elsewhere is a small eagle (? St. John). The style of design, strong 
in oriental and Byzantine character, is frcciucntly found in shuttle- 
woven silks of the period. 

The renaissance of literature in the 12th century, infused with 
romantic, mystical and religious tendencies, supplied suVjjects for 
wall decoration by fresco painting, the practice of 
Tapestries which was revived then and came into vogue in Italy 
from the and the south, whilst its analogue in the northern and 
13th cen- more weather-wearing countries is to be found chiefly 
tury in decorative tapestry weavings. Much tapestry is 

onwards, certainly indebted for its cartoons to wall painting, but 
illustrations in MSS. also furnished subjects from which 
tapestry was made by the tapissiers nostrrs and tapissiers de la haute 
lis'ir in France, Germany and Flanders.' The earlier tapestries 
usually seem to have been narrow and long, e.q. the “ ioile <) hroderie ** 
of Bayeux (see Kmmkoidery) and the 1 2th-(:entury tapestries of 
llalberstadt cathedral. Although the making such narrow, long 
tapestries survived into the 14th and 15th centuries (see lig. 16), 
larger shapes (see tigs. 14 and 15) suitable as curtains and as hang- 
ings to cover large wall-spaces became the more freciuent. From 
this time forward the oul|Hit from many European towns of big 
])ieces, mostly woven with coloured wools, was continuous and 
considerable. 'The more sumptuous examples from the 14th to 
the 17th century were enriched with gleaming silks and metallic 
tJireads.- 

The subjects of the cartoons from which tapestries were woven 
varied of course witli the tastes of the times, the more frequent of 
the earlier ones b<‘ing religious (see fig. 12) <>r illus- 
Varietyot trative of moralities. Types of romantic, legendary 
designs In subjects are displayed in ligs. 14 and 15 of the Siege 
tapestries, of Troy, and lig. 23 of Dido and Aeneas. Historical 
design occurs in lig. 20, which is one of a set of 
tapestries woven ])ossibly at the royal factory of Fontainebleau 
al)ont 1540, to commemorate the If-tes on tlie occasion of the 
marriage of Henri II. with ('atlierinc de Medicis ; and again in 
2.S. of the “ (.'dorious Dehmce of J^ondonderry.” l^astoral 
incidents arc shown in lig. id, and social life episodes and incidents 
in lig. 22, whicli was woven at the celebrat(Ml Medici factory, 
Florence, in 16^:^ by a French weaver — Pierre Kevre — from a 
iksign in the style of F. (TAlbertint) (il Bacchiaca), i6th century, 
('ntitled “ LJinucyno ” (winter). Less human in interest arc 
t.a])estries, mostly <)f the late 15th century, wrought from leafy 
designs, usually termed “ vrrduyes/* of which several were made at 
Brussels during tlic Bith century. Heraldic and floral devices 
were also frequently used, S(‘(* lig. 19, from a piece of the late 
15th century in Winchester College, and lig. 18, wliich is at Haddon 
Half and was woven early in the. lOth century. It is very similar 
to hangings which are at Bern and ar(3 .said to liavc been captured 
from Charles the Bold at the battle of Granson. Many curiously 
designed tapestries of German 15th-century origin are to be seen 
in tlie museum at Basel one of them (lig. 21) displays strange 
beasts, unicorns, stags in the midst of (iothic foliage, and labels 
with legends. Other tap(*strii;s, worked from still later phases of 
ornamental design, arc fantastic with schemes of abstract orna- 
ment into which are introduce<l as subsidiary tletails figure subjects 
set in panels and medallions, 

diie treatment of the compositions in cartoons for tapestry 
follows that adopted by painters. 'I'lius examples from the nth 
to the end of the i 5th century are formal in the drawing of the forms 
introduced into them, and comparatively limited in range of colours, 
lights and shades, in accordance with tlie mannerisms of the earlier 
painters whether illuminators of MSS. or wall and panel painters. 
It has been argued from this that the designers of such early 
tapestry work possessed a sense of the limitations imposed by the 
process and materials. But in their day the relatively small 
number of dyes available involved conventionality in colour, 
quite as much as the earlier styles of ilrawing involved conven- 
tionality in form. 

Fig. 13 is from an interesting design by Jehan Foucquet 
(1415-1485): and is one of a set, made by him to illustrate the 

^ Guiffrey’s Nicolas Bataille contains particulars of the loan 
by Charles V. of France to his brother Louis, duke of Anjou, of an 
illuminated MS. from which Henne([uin or Jean of Bruges, painter 
in ordinary and valet de chambre to the king, made the cartoons 
used by Nicolas Bataille {tnpissicr de Paris) in weaving two hangings 
repre.scnting the Apocalypse (i.VZ)* 

* “ 'Fapis de haute lice de fin fU d' arras ouvre a or de Chipre ’* 
(a.d. 1395). One of the largest and most delicately wrought 
ta])estry hangings in which gold and silver threads are freely used 
IS that of the Adoration of the Eternal Father : on the left of this 
IS the story of the Emperor Augustus and the riburtine Sibyl : on 
the right the story of Esther and Ahasuerus. Il was bought by 
Mr Pierpont Morgan. 
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Trojan War, now in the Louvre. From these drawings tapestries 
were woven at Arras probably in the middle of the 1 5th century. 
One of these hangings in the Victoria and Albert Museum (see 
figs. 14 and 15) is from Foucquet’s design, rejiresenting the arrival 
of Queen Penthesilea and her warrior women at Troy and the part 
she took in a fight in which she vanquished Diomedes. This 
episotle was introduced by Quintus Calaber (or Smyrnacus), a 4th- 
century writer, in his version of the Homeric story. A tape.stry 
from another of Foucquet’s designs displaying King I’riani in the 
midst of his court is in the Palais de Justice at Lssoirc. 

When Raphael, master of a freer and more realistic style in 
rendering form and colour, produced his cartoons of the Acts of the 
Apostles for a set of hangings for Pope Leo X,, a new con- 
dition naturally came into play, and practically became introduce * 
a principal source of the contrast which is observable tionof 
between the designs of tapestries made before his time and realism in 
those made after the early part of the i6th century, designator 
The provision of a bigger scale of dyes for the w'ools and tapestries, 
silks was stimulated to secure success in weaving these 
more realistic representations of forms and greater subtleties in 
colour, as well as the develiiped effects of jierspective : compare, for 
instance, the treatment in fig. 14 with that in fig. 22. The re- 
straint or limitations of the earlier styl(‘s were thus grathially 
supplanted by the comparative com]fiexities of the later ; and it 
is a point of intere.st to note that jirovision for still lurther inventing 
and iin])roving dyes and so helping tapestry to a.ssimilate to jiaint- 
ing is specially included in the regulations (1667) of the state 
manufactory of the Goljclins, where under M. Chevreul (director 
of the dye-works for more than fifty years during the loth century) 
I4,4(X) tones of colour have been used. 

A chronological succession of styles may also be traced in th <3 
borders enclosing such varieties of design as those just referred 
to. As a rule borders consisting of a selvage or plain 
band come first (see lig. 12), followed by those in which Sixes of 
labels with block-letter legends (ligs. 14 and 1 5 and borders 
fig. 17) are features ; after them are narrow borders indications 
filled in with closely and well-arranged floral forms (see of date, 
lower border in fig. 17), to w'hich succeed borders of greater 
widtli containing ekil.>orate detail (lig. 20). Such as these date 
from soon after the beginning of the i(')th century, and those rather 
w'ider and more extravagant in ornament follow' on somewhat 
later (see ligs. 22 and 23). In the i8th century massive rococo 
proscenium frames, as in lig. 25, are sometimes adopted. 

Of tlie notable centres where the industry of tapestry-weaving 
has been in considerable imictice, Arras in the 14th and 15th centuries, 
Brussels in the 15th and lOth, Aliddclburg and Delft in 
tlie late K 41 i and early I7tli centuries,® Paris in the 16th Notabie 
and 17th centuries and diiwn to the present time, with centres 
Mortlakc in tlie i7tli century, probably stand foremost ; of the 
and irorn them tlie services of ex])erienced workmen industry, 
equipped with frames and implements were requisitioned 
and socurcHl at most of the short-lived contemporaneous centres 
in almost all parts of Kurope. Several names of ta pest r\’- weavers 
working during the first half of the 14th century in Arras, Paris, 
Valenciennes, St. Omer anti Reims, for Burgundian, Flemish and 
French nobles, have been recoriled.^ Throughout that century a 
few w'cavers and many tapestries came from Arras into Englantl, 
where the term “ arras " became the generic name for wtiven wall- 
hangings. Arras tapestries also went in quantities into Italy 
where they were called “ .drt/221,” and into Spain where they bore 
the name “ pan nos de razP The ta]ncers of London received their 
statutes in J331, and Edward III. caused an inquiry to be held 
into the mistcra tapiviarorum.^ The imlustry at Arras began to 
decline soon after 14^)0, and was succeeded about this date by works 
at Bruges, Ghent. Tournai, Lille, Oudenardc, but more especially 
at Bni.ssels, at which last city the industry grew to an importance 
even greater than it had enjfiyed previously at Arras or elsewhere. 
The regulations of the Brussels corporation of tapissiers were 
framed in 1451. lender them tapissiers might draw for one another 
the stuffs of hangings or of costumes in their figure compositions, 
trees, animals, boats, gra.sses, Ac., in their “ verdures," or leafy 

® Only one or two of the tapiestries representing the several 
engagements between the English and Spanish fleets in 1588 which 
used to hang in the House of Lords (sec Pine, Tapestry of the House 
of Lords, London, 1739) were saved from the fire (1835), and are 
now at Hampton Gourt. They closely correspond with a set com- 
memorating engagements betw'een the Dutch and Spanish fleets 
(1572 and 1576) which are in the great Assembly Hall of the Pro- 
vincial States of Zeeland. These latter were woven chiefly at the 
tapestry works at Middclburg, 1595-1629 ; the former were woven 
at Francis Spiring's works (or .Spierincx) at Delft. lioth. it appears, 
were designed by H. Cornelius Vroorn of Harlem. For interesting 
details of the Middelburg w'orks see van der Graft's De Tapijt- 
Fahrieken (Middelburg, 1869). and supplementary documents by 
De Waanl (Oud-Holland, xv., 65, 1897). 

See lists in W. G. Tliom.son’s History of Tapestry. 

Rot. Pat. 38 Ed. TIL, Hardy's Record Rvmcr, vol. 3, part 2, 
P- 736. 
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compositions, ami the flowers, (S:c., as in the ground of Fig. i8. supplied considerable sums of money for the Mortlake works, and 
and miglit complete or correct their cartoons with charcoal or tapestries were made there, as fine as any contemporatieously 
chalk, but for every other style of work they were bound to apply at Paris or I^nissels, e.g. those from Raphael’s cartoons of “ the 
to professional painters under pain of finc.» Acts of the Ai)Ostles,” ’ Rubens’s “ Story of Achilles,” and por- 

In 1528 the Brussels tapissivrs and dealers in taixrstries were traits by Van Dyck. After the execution of Charles 1 .. Mortlake 
requiretl to mark their weavinj=;s, and Charles V. ordered all tapestry declinetl, and new life was infused into the industry at Paris under 
makers in the Low Countries to do the same.* This the influence of ('ollwrt, to whose strong personal interest in the 
Tapestry practice was followed in other countries into which arts is due the organization in 1667 of the Hotel dcs Gobelins under 
makers* emigrant Flemish or French weavers had carried the the painter t'harlcs le Brim as the M amtfac ture Rnvnle des Mcubles 
marks, industry, making their tapestries very often from dr la Conronnc, which for large hangings became the premier 
copies they took with them of cartoons ilesigned by tajHJstry-wcaving centre in Europe. Three years previously Colbert 
noted Italian and Flemish painters. Makers’ marks have in so had initiated a similar manufactory, chiefly with low-warp frames, 
niany cases been cut from tapestries that it becomes practically at Beauvais, which is noteil for sofa and chair seats and backs, 

screens and small panels. 

Efforts to establish the industry in Rome were made during the 
17th century, but it is only since the pontificate of Clement XI. 

in 170J that a papal factory has Ix'en successfully conducted and 

is still carried on in the V'^atican. The manufactory of Santa 

j Barbara in Madrid was founded by Philip V. in 1720, and 

^ 00ns Stradanus; this last-named was for many years em- although it was closed in 1S08 it re-opened in 1815 and is still 
. ployed in connexion with the important ” Arrazeria at work. 

Medici ” founiled in Florence by Cosmo I., duke of Tuscany Tapestry-weaving during the i8th century under private enter- 

(1537)* "kich lasted until the beginning of the 1 8th century ; Strad- prise was pursued with success and still continues at Aubusson, 
anus’s style of design is simikir to that of episo<les in the story of Ditlo Felletin ; it was carried on for a short time only at 
and Aeneas shown in lig. 2 ^ from an Oudenarde tapestry of the Fulham. Soho, Exeter, and for rather longer periods at 1 8th and 
early 17th century. Reverting to the i6th century, reference Lille. Carnbrai, Gisors, Nancy, Naples, ruriii, Venice, I9th[cetf 
must l)e made to Cardinal Wolsey and Henry \TII.. who possessed Seville, Municli, Berlin, Dresden, Heidelberg and .St tury 
enormous quantities of the best Flemish ta])estries of their time and Petersburg, maintaining, however, no very prolongt'd tapestry-- 
earlier, and a fair number of them are still preserved at Hampton existence at any of these hitter places. In more modern weaving. 
Court Palace.^ Tlic king had in his service not only agents especially times English tapestries woven after 1878 at the Merton 
in Brussels to buy hangings, but also a considerable staff of “ Arras- works from designs by William Morris (see lig. 26), as well as by Sir 
makers.” In Ireland, the taste for tapestry was evidenced by a Edward Burne-Jones •* and Mr. Walter ('rane, have great dis- 
mamifactory at Kilkenny of “ tapestry, furkey carpets and tinction in vigorous style reminiscent of virile medieval work. 
diai^)ers,” founded early in the 16th century at the instance of Piers. In mere technique of weaving with line war]) and weft they arc 
8th earl of Ormond and his latly, Margaret FitzGerald, and givdng outdone by the comparatively effeminate and delicate painting- 
employment to workmen intro luced Ijv him from Flanders.* At like fabrics now made at the Gobelins and Aubusson. 

a rather later date tapestry works were established by William 't owards the end of the 17th century as well as early in the 18th 

Sheldon at Weston ami Barcheston in Warwickshire, w'ith a view century some tapestry-weaving was carried on in Irelaml. For 
to which he* previously sent Richard Hickes to the T^ow' ('ountries about twenty years at ( hapclizod, near Dublin, taj)estry frames 
to leani tapestry-weaving. few Flemings were probably brought were worked by Christopher and John Lovett, the latter of whom 
over by him and .set to work at Barcheston and Weston, where he had to leave Dublin, bringing with him into England some thirly- 
was appointed ‘‘master weaver.” In his will (15^)9) Sheldon calls eight pieces of tapestry of ‘‘Their Majesties’ Manufacture of 
Hickes, somewhat erroneously perhaps. ” the only auter and be- Ireland.” In the Bank of Irelaml, in College Green, Dublin, are 
ginner of tajxrstry ami Arras within this realm.” His son. Francis twa) large hangings which were executed by Robert Baillie, who 
Hickes, was educated at St Mary Hall, Oxford (1579* 83), and is said to have held the appointment of upholsterer to tlie Irish 
alx)ut 1640 he caused some tapestry maps to be woven.'* Made government in 1716.* One of them re])resents the Battle of the 
before them are a set of hangings of the ” Four Seasons,” now Boyne, the other the ” Glorious Defence of Londonderry ” (see 
preserved at Hatfield. These are most probably from designs by fig.* 25). Lough Foyle and the hill surmounted by the city of 
Francis Hickes. They were bought by the maniuis of Salisbury Londonderry are represented in the lamlscaj)c : to the left in the 
very shortly before the first visit of Queen \’ictoria to Hatfield, foreground is James II., by whom is the ('omrnamler Hamilton 
The borders of these pieces w'ith small medallions and Latin mottoes with his hat off, and near at hand cavalry : on the right arc mortars, 
are attractively amusing and intere.sting. In the lower iMjrder cannon and foot soldiers. The border ol lliis tapestry is fantastic 
(fig. 24) one mav read ” vi.\. vikti ti. e.\cyclopedi.\ ” ; in the in design and rather in the style of an over-elaborated theatre. 
U])])er lx:)rder a date, ” 1611,” cKCurs in one mt*dallion. In the proscenium, upon which hang medallions containing portraits 
upp«T Ixjrder of each hanging is an im])nrtant coat of arms with of Captain Baker, the Rev. Dr WalkiT and the captain of the 
several quarterings, chief of which are those of Tracey of 'foddington frigate •• Dartmouth.” in which the supplies were brought to the be- 
in (jloucestershire impaling those of Shirley of Wiston in Sussex, sieged w^hich led to the relief of the city and tlic defeat of the 5.1 • 
The tlesigner’s inventiveness ami fancy in illustrating attributes, Otc., vesting army. The designs for these Dublin tapestries are credited 
of the " Seasons ” axe almost «.*xuberant, how'cver restricted and to John Vanbeaver, a Flemish w’caver, who seems to have been a 
quaint his graphic power seems to V)e. moderate draughtsman. They are clearly adaptations of designs 

Philip 11 . is mentioned as having encouraged a manufacture of of historical events, by Le Brim and van der Mcnlen, from which 
tapestry by Flemings in Madri<l in i ';82. In 1539, Francis 1 . taj)estries were woven at the Gobelins factory to the order of 
started a royal factorv for tapestry at Fontainebleau (see fig. 20). Louis XIV. at the end of the 17th century. 'I'liese Dublin 
and employed IVimaticcio amongst other artists to furnish the hangings were woven about 173';, and Baillie was commissioned 
necessary desigiLS. Henry II.. wdiilst continuing work at Fontaine- to make tour others representing the landing of the prince of 
bleau. caused a second factory to be .set going in Paris at the Hupital Orange, his army at Carrickfergus, the Battle of Au^hrim, 
de la I'rinite. Hciury IV. continued this royal patronage in lavish and the taking of Cork and Kins:ile by Marlborough.^® These, 
fashion and added yet another factory, tiiat in the Faubourg St however, w'ere not completed, and Baillie was paid ^200 as 
.\ntoine, which in 1603 was transferred to workrooms in the Louvre, compeiisjition. 

As Paris thus came to tlie fore, so Brussels gradually flecliiicd. Tapestry-w'eaving as a possible cottage or home industry is 
Cpon the death of Henry IV. in 1610 Paris tapestry- making practised in a few places in Ireland and England. In the Far East, 
sutfered a check, w'hich may perhaps have contributed somewhat China and Japan, the art, adopted presumably from western Asia, 
favourably to the start made by James 1 . to organize the .Mortlake is sometimes resorted to in making silken robes and intricately 
w'orks, where several foreign w'orkmen were employed under the figured hangings. 'The Japanese call their tapestry-weaving tsu- 
direction of .Sir Francis Crane.® Both James L and Charles 1 . zit-re-ori. 

> Hullain des C(mJl^ssion>i royales d*art et d’ archtoloqie. Wauters, of the Virgin Mary and Jesus Christ, hang at Lord Petre’s, Thorndon 

Les tapM^rs de haUie et bassc lissc a Bruxelles. Hall, Brentwooil. Ancestors of the late Lady Petre were related 

* of tai)estry marks, pp. 472-81 in 'Thomson’s History to the Crane family, as well as to the Markham family with which 

of Tapa^. Edward Sheldon by his marriage early in the 17th century became 

® SoJmIf/'s Hampton Court Palace, 1885. connected. The Sheldon and Markham arms occur in the border 

* ScS^ansaclions of the Kilkciwy Archaeological Society. 1852, of one of the map tapestries in the Boilleian T.ibrary. 

“ .XncieatTapestry at Kilkenny Castle,” by the Rev. James Graves. ’ 'The original cartoons, the property of the Crown, arc exhibited 

® SttojffiiCApcstry Maps in the Museum at York ” (jiapcr read before in the Victoria and Albert Museum. 

Royal ■Hfraphical Society by Rev. W. K. R. Bedford, printed " A very fine set of Merton tapestries made from Burne-Jones s 

if)th DdiP^Qb, and included in vol. i. of the society’s Transactions designs are in the Municipal Museum at Birmingham. 

for 1897), also ill ^lleiaii Library. ' ® References to his ern])loyment in making tapestries occur m 

* A hafWength portrait by Van Dyck of Sir T'rancis Crane the /oiiZMfi/ of the Irish House of Lords, 

w'orked in tapestry, and one or two small fine-w^arp tapestry panels Sec Gilbert’s History of Dublin, vol. iii. p. 79 * 


Kn])ossible to identify the places whore they were made, and the 
dates of their production can only be conjectured from the styles 
of designs, supplied for instance by such artists (or tlieir 
Artists followers) as the \’an ICycks. Roger van der Weyden. 

Mrho de^ Mantegna, Leonardo da N’inci, Raphael. Bernanl v\'in 

Orlov' T .nnrolnt’ "Rlnn^lool rinrl Inliii vnn rU»r r»r 
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Img. i 8. — Brussels, 


-irly ,,,th c.nl.jry, han^inK. coviiv.l 
^o\v ill Hiiddon Ilall. 


S',:?;,;.;:', .'t's,,;;! ■» 


■arin/^' the royal 


arms. 


Pl.ATK VI. 


L'APESrRY 



Fig. 21. (irrinan laixstry hcanf^infj; (about 4 ft. o in. lon^ by 
4 ft. liii^h) for a siibboard or buffet, middle* of the? 15th 
century. In the museum at F.a,sel. 


Fig. 22. lapeslry hatiKin.L' (about 10 ft. hi^h) made at the Medic 
factory in Florence, 1O39. Domestic scene, I'lnvenio, winter. 


TAPESTRY 


Plate VII. 



-,trv. < ;nlv i 7 tli tcniurv. llu* (It si-*!!. " Dido and I'-iua'^, ratlicr in Iht. 
stvlo <>1 ). van Stra« fi ll. 



I'lc.. 24. One of the four lajK'stry han‘2in,L;s of the " Seasons/* of Winter with Ai'olus in the centre, probably woven iindei the 
direction of Francis llickes at William Sheldon’s manufactory at Barcheston, in Warwicksliire, early in the 17th century, and 
now at Hatlield House. 
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TAPEWORMS 


Fine examples of early and later European tapestries arc to be 
seen in the cathedrals of Reims, Bruges, Tournai, Angers, Beauvais, 
Aix, Sens, in the Victoria and Albert Museum, London, 
Places Windsor Castle, Hampton Court, St Mary’s Hall Coventry, 

where flae the Louvre and Cluny Museums in Paris, at Chantilly, 
tapeeiiies Chartres, Amiens, Dijon, Orleans, Auxerre, Nancy, Bern, 
are now Brussels, Basel, Munich, Berlin, Dresden, Vienna and 
preserved, Nuremberg. In Italy the largest collections (mostly of 
i6th and 17th century work) are those of the Vatican 
at Rome, and the Realc Galleria dc^li Arazzi at Florence. Many line 
pieces are in the royal palace at Turin, the Palazzo del 'fi at Mantua, 
the royal palace at Milan, in the cathedral of Como, and the musoum 
at Naples. The collection at the palace of Madrid is one of the 
largest in Europe, and comprises more than one thousand exami>Ies, 
the older of which, of splenditl Flemish design and weaving, be- 
longed to Ferdinand and Isabella, Philippe le Bel and the Emperor 
Charles V.^ The principal cathedrals of Spain also possess im- 
portant tapestries : those preserver! at tlie cathedral of Toledo 
are more than enough to supply hangings for the outside and inside 
of that Imilding on the feast of Corpus Cliristi. 'I'lirougliout the 
European continent, in the Unitr'd States of America, and in Great 
Britain almost uncountable ta])estries arc displayed or stored in 
mansions, castles, chdleatix and palazzi, l)elonging to noble anrl 
wealthy families. A large number of books have been w'ritten 
and ])ul)lishcd on the subjr'ct generally, and many of them, contain- 
ing good illustrations, are of recent date. 

BiiiLiorJRAPHY. — The following works may be mentioned as 
likely to prove useful for investigating the history and character 
of Egypto-Roman and ('optic textiles : — J. Karabacek, Pie Theodor 
Graf'sehen Punde in Aefiypten {“Die Textilien-Groherfunde"), .Svo, 
Vienna, i8S^ ; Alan S. Cole, Catalogue of a Collection of Tapestry 
Woven and Embroidered E^yfdian Te.xtilrs in the South Kensini;ton 
Museum. London, 1887 ; “ Egyptian Tapestry,” Society of Arts, 
Cantor Lectures, London, i88q ; A. Riegl, Die a^vptischen Tc.xtiU 
fiinde im I\. K. (hterreich. Museum, 13 photo-lithographs, 4to, 
Vienna, 1889; K. Gers])ach, Les tapisscries copies, 153 (some 
coloured) illustrations, 4to, Paris, 1890; R. Forrer, Mein Bestich 
in El-.hhmim, i phototype and 36 proetjss illustrations, 8vo, 
Strassburg, 1895; Rbmische xind Byzantinisrhe Seiden-Tcxtilicn aus 
dem Graberfelde von Achmim-Panopolis, 28 pp., 17 (15 coloured) 
idates, and illustrations in the text, 4to, Strasslnirg. 1891 ; 
Wladimar Bock, Coptic Art: Coptic Ei^ured Textiles (in Russian), 
32 jip.,6 phototype plates, 4to, Moscow, 1897 ; W. LowTie, Christian 
Art and Arehaeolocv (pp. 3O.1-82, “Textile Art”), jirocess illustra- 
tions, 8vo, New York and London, fpoi ; A. Gayet, Mart copie {ityt, 
317-27, “ l.es tissus ”), process illustrations, 8vo, Paris, 1902. 

In resp(‘ct of mccliev'al and later ta])estries the titles of the 
following works are cpioled - Jubinal, Ancioiucs tapisscries, Paris, 
(838-30; Ronchand, J.a tapisserie dans Vantiejuite ; Le peplos 
d' Attune, Paris, 1884; INIimtz, La iapis^rie, l*aris, 1882; Boilean, 
Les metiers ct corporations dc la ville de Paris an xiiP sidle, Paris, 
1879; Barbier tie Moiitault, Tapisscries dil sacrc d* Aimers, Paris, 
i 8()3 ; De Farry on the same subjec t, 1873 ; Barraud, Tap, de la 
Caih. da Beauvais, Beauvais, 1833 ; Pinchart, Roller van dcr Weyden 
. . . et les iapisseries de Berne, P>russels, 18O4 ; Loricpiet, Tap. de la 
calhedrale de Iteims, Reims, 1882 ; Giiitirey, Pinchart and Muntz, 
Ilistoire ^cnh'ale de la tapisserie, 187S ; Miuitz, Les fabriques dc 
tapisscries de Nancy, 1883 ; Voisin, Tap. dc la cath. dc Tournay, 
Tournai, 1863; Van Drival, Tap. d*Arras, Arras, 18O4; Gc^rse, 
Tap. dit chateau de Pau, Paris, 1881 ; Dc la Fons-Melicoq, Haut- 
lisscurs dcs an xvi"^^ siecles, l*aris, 1870; Notice siir les Tap. 

dc Beauvais, t.'lermont, 1842; Devillc, Statuts, etc., relatifs d la corp. 
des tap. de 1258 1273, Paris, 1875 ; Darcel, Les manufactures 

nationales de tapisserie des Gobelins dc Paris, 1883 ; van de Graft, 
De Tap: il-Pabrieken der xri. en xvii. F.euio, Middellmrg, 1869 ; Dc 
Montaiilt, Tap. dc haute lisse d Rome, Arras, 1879 ; Conti, Varie 
degli arazzi in Firenze, Florence, 1875 ; Caiiqiori, Uara:.':eria 
Estense, Motlena, 1876 ; Braghirolli, Arazzi in Mantova, IMantua, 
1879; Farabulini, Varie det^li arazzi, Rome, 1884 ; Gentili, L’art 
des tapis, Rome, 1878 ; Miintz, Tap. Italiennes, Paris, 1880 ; 
Dorregaray, Miiseo Espa/lol de Anii<^uedades (Flemish Tapestry, 
vol. vii. p, 47), ^ladrid, 1871-76; Darcel and Giiichard, Les tap. 
dA'oratives, Paris, 1877; Laconlaire, Notice sur Vori*Fne des iapis- 
series des Gobelins, <S'C., Paris, 1853 ; Guillauinot, Manufacture . . . 
des Gobelins, Paris, 1800; R.'ihlenl)eck, Les Tapisscries des Ruis dc 
Navarre (in Messa^cr des Sciences Historiques, Gand, 1868) ; Pera- 
thon, 'Lap. d’Aubiisson, de Eelletin, et de Bellegarde, Paris, 1857; 
Roy-Pierrefitte, lus tap. de I'cUetin, Limoges, 1853; Durieux, 
Tap. de Cambrai, Cambrai, 1879 ; About and Bauer, Tap. apres les 
cartons de Raphael, Paris, 1875 ; Iloiuloy, Tap. dc la fabrication 
Lilloise, Lille, 1871 ; Vergnaud-Romagnesi, Tap. an Musec 
d* Orleans, Orleans, 1859; De St Genois, Tap. d'Oudcnardc, Paris, 
186.J.; Guiffrey, Hist, dc la tapisserie. Tours, 1886; Pine, Tapestry 
of the House of Lords, London, 1739 ; Vallance Aymer, The Art of 
WEliam Morris (see p]’». 83-92) ; \V. G. Thomson, A History of 
Tapestry from the earliest times until the present day, London, 1906. 

LYS. C.) 

* See Report of Sc dor 1 . J\ Riafio to the Director of the South 
Kensington Museum, 1875. 
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TAPEWORMS. The Cestodes or Tapeworms form a class 
of purely endoparasitic Platyelmia, characterized by their 
elongate shape, segmented bodies, and the absence of a digestive 
system. With few exceptions they are composed (i) of a 
minute organ of fixation (the scolex), which marks the proximal 
attached end of the body; (2) of a narrow neck from which 
(3) a number of segments varying from three to several thousands 
are budded off clistally. These segments, or “ proglottides,*' 
become detached in groups, and if kept moist retain their powers 
of movement and vitality for a considerable time. This fact 
gave rise in ancient times to the false idea that the tapeworm 
originated from the union of these segments ; and in modern 
times it has led to the view that the tapeworm is not a seg- 
mented organism (the monozoic view), but is a colony composed 
of the scolex which arises from the embryo and of the pro- 
glottides, which are asexually produced buds that, upon or 
before attaining their full size and maturity, become separated, 
grow, and, in some cases, live freely for a time, just as the 
segments of a strobilating jelly-fi.sh grow, separate and become 
sexual individuals (the polyzoic view). Whetlier this view is 
soundly based is discussed below ; the fact remains, however, 
that a tapeworm is, with few and rare exceptions, not directly 
comparable at all points with a liver-fluke or indeed with any 
other organism. 'The influence of parasitism has so profoundly 
influenced its structure that its affinities are obscured by the 
development of specialized and adaptive features. 

In contrast to these segmented or “ merozoic ’* Cestodes, a 
few primitive forms have preserved a unisegmental charac ter 
and form the Monozoa or Cestodaria. We may therefore 
divide Cestodes into the Monozoa and the Mcrozoa. 

Order I. — Monozoa 

This order comprist^s a few hctcrogciu'ous forms which probably 
constitute at least three families. 

I'ainily I. Amphilinidac. — Oval or leaf-shaped animals found 
in tlie sturgeon and 
certain other fish. 

A mph Hi na foil acca 
(fig. i) is in many 
ways closely allied to 
the Tremalotla, from 
which, liowever, it is 
clislinguislied by tlic 
want of a digestive 
system. One t>ml of 
the body (usually 
designated anterior) 
is provided with a 
glandular jnt (fig. i, 

Aa) which is regartled 
as a sucker or as re- 
lated to the uterine 
o]iening (birth-pore). 

The excretory system 
consists of peculiar 
cells, each of which 
bears several “llames” 
or bunches of syn- 
chronously vibrating 
cilia. These cells are 
iml)eddcd in the peri- 
pheral parenchyma , 
and lead into convo- 
luted excretory tubes 
that form an anasto- 
mosis opening to the 
exterior by a pore at 
the ” hiiuler ” end of 
the body. The epi- 
dermis consists of 
pyriform cells, which 
send richly branched 
processes to the super- 
ficial cuticle. The pa- 
renchyma is made 
up of stellate cells the 
processes of which 
form a reticulum. The 
reproductive organs 
consist of the parts 
shown in fig. i, A. 
and it will be seen that, in addition to tlie openings of the male 



Fig. I. — A, reproductive system of Amphilina 
foliacca : a, glandular pit ; h, opening ol 
uterus ; h', uterus (black) ; c, yolk-gland and 
its duct ; d, ovary ; e, e', opening and duct of 
vagina ; /, sj^ermothcca ; /?, male genital 
opening (gonoporc); A.jjenis; i, vas deferens ; 
j, testes ; k, shell-gland. B, Amphiptychrs 
(Gyrocotyle) urna. Outline of the ventral 
surface to show the external apertures and 
nervous system : a, rosette-organ ; b, uterine 
iWe ; c, terminal sucker ; c, vaginal pore ; 
g, male gonopore ; n, o, p, nervous system. 
(Krt)m Lankester’s Treatise on Zoology, 
part iv.) 
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and of the female (vaginal) diicta. there a disitinct uterine opening 
at the opposite end of the body (/>). Moreover, in Amphihna 
li^tiloulea a fourth tiuct (the anterior vagina) begins close to the 
origin of the female duct, aiul alter running forward a short 
distance ends blindly (see Hg. 7, C). I hc egg gives rise to an oval 
larva, one half of which is ciliated ami bears gland-cells, the opposite 
cml carrying ten hcKiks. The fate of the larva is unknown. 

I'amily II. Gyroco/v/iV/ut*. Leaf-shapetl animals with crenate 
margins. One extremity carries a pedunculate r<.»sette-organ. It 
is traversed by a canal from which a peculiar proboscis- like structiire 
can be exserted. The opposite cml is i^cnntcd ami provided with 
a terminal sucker. Amphiptxchfs ( Cyrocot\lc) unia (tig. i. 1^) 
is tonnd in the intestine of Chir.uurii and Calloylivurhits, ami has 
been almost fully ilescribed by Spencer (7). 'fhe embryo is pro- 
vitled with ten hooks, ami appears to select Lamellibranchs 
{Mactra) for its intenmaliate host. 

Family III. Cary<'>phylIaL'iJdi -. — lilongatcti cylindrical animals I 
either with a single subterminal sucker at the proximal end. or 
with the corresponding end of tlie body converted into a mobile 
undidatorv fold. C(tr\'oph\'Uticu^ tnutahiUs occurs in the roach 
and otlier fresh-water tisli, and passes its earlier stages of (levelop- 
rnent in fresh-water Oligocli.iets [Tiibiicx). A ychiiyfca iihpiiuh- 
culahts lives throughout life in tlic coelein of Tithifrv and (jf 
Litnuodrilus. 

Air/iii^itfs and CayvoplivlliicifS are the onlv Cesto<les that become 
fully dilferentiated in an invertebrate liost. Tlie former indeed 



Fifv. 2. — Various i-'orms of Tapewrirms. A. Tnraia rchiaoon'fus ; ! 
:■ 12 (from Lenckart). li, Archiifytcs sicholdi ; < 60 (from i 

Lenckart), , Kchindbothrimn typus • 10 (from Van Bencden). | 

1 ), CaryophyllacHS mutabilis ; a about 5 (from Cams). | 


is said to produce fully tlevelopc<l gonads, ami if kej)t in acpiaria 
with 'I'lihifi’X. the number of infected worms steadily increases, 
a fact pointing to the whole eyede being ])asscd through, without 
the intermediation of a vertebrate host. Conclusive evidence, 
liowever, has not yet been a (M need to prrrfe this point. The two 
genera agree closely in form ami structure and may possibly belong 
to the cycle of the same or of allie<l species. Archivrtrs: mm. 

long) consists of a subcylindrical body and a caudal aj)])endage. 
The former bears two terminal suckers on the flalteiied dorsal 
and ventral surfaces, the latter six hooks near the tip of the tail. 
The liner stnictnre of the animal has been investigated bv .Mrazek 
(10), wliose aceount, however, is published in the Hungarian lan- 
guage. It shows a close agreement with that of CdvvnphvUnrv'i. 
A well-developed cellular parenchyma forms a matrix in whi( h 
the mu.scular, eji^cretory and generative organs are iml)edded. 
The nervous system consists of a ring below the suckers ami of a 
large number of radially arrangctl tracts running forwards ami 
backwards. Caryophxllaeufi is an elongated, flattened worm ])ro- 
one extremely mobile extremity, the otlier being drawn 
oiitflHring the animal’s sojourn in Tithifr.x into a short liexacanth 
tail>4t becomes fully developed in its invertebrate host, but ap- 
parer^liW caii[iot produce eggs until transferred into the intestine 
of a fish. ,,>*< 

Order TT. — Merozoa 

The Merozoa, to which the ordinary ta]Hnvorms of man and 
domestic ;ii)iinals belong, includes the great majority «>( the ('eslodes. 
They exxur in vertc-brale animals throughonl the globe, tliough 


varying in abundance in different districts and at different times. 
With few exceptioirs tajjcworins select the small intestine for tlu'ir 
station, ami in this situation e.xccute active mov'enuMits of ex- 
tension ami contraction. The botly, or “ strobila,” consists of a 
usually minute organ of attachment (scolex or its representative) 
which is imbedtlt'il in the intestinal membrane, and of a series of 
segments that arise from the base of llic scolex and increase in 
size distally. In one f.imily {Id'i^ulidar) the segmentation is only 
t*xpresso<l in the metameric distrilnilion of the gimeraiive organs 
and the worm is externally unisegmental. In the remainder the 
segmentation involves primarily the genitalia and im hides the 
integiiiiieiit. muscles and part of the excretory system. The 
nervous svsti-m is, however, not segmented, ami the excretory 
system is continuous throughout the worm. 

Srdb v . — The .scolex is l)iradially constructed, the ] >roglottides 
tlatteiual. (piadrangular and bilatiTallv symmetrical. In them a 
ventral surface containing the usually median male ami female 
genit.il apertures is geiUTally distinguish. iblc from il'.e smooth 



Fig. j?. — A natomy of Taenia (from Lenckart). A, portions ot Taenia 
sa^inata ; x 1 . B, hcail of the sanu' ; x S. (', head of T. soliitni, 
showing the crown of hooks ; > 22, D, a segment of 7 \ 
showing the generative organs : 1;., nervous system ; c.i., longi- 
tudinal excretory tubes ; tr., transverse vessel ; f^.p., genital 
]vi])illa ; cl., cloaca ; c.p., cirrus ]u)m:h ; v.d., vas deferens ; 
testes; i>., vagina ; oe. ov., ov.aries ; sli.f,;., shell glam I ; r.g., 

yolk gland ; r.."?., rcceptaciihim seminis ; 7//., uterus ; - 7. F.,the 
connexions of the generative organs, lettering as above : o.d., 
o.d., oviducts ; /., fertilizing canal ; ■ 30. F, «letache‘d segment 
of T. sa^inata, showing ripe uterus; x 2. G, six-hooke«l 
embryo, highly magnified. 

dorsal surface, but in those Ce.stodcs which possess marginal gono- 
pores this distinction of surface is oijscured. In such c.ases tlie 
male organs are regarded .as indic.iting the dorsal surface, flu* 
female organs as belonging to tlu? ventral surface. 

'Ihe scolex is usually a conical muscular structure. It liears 
adhesive organs that are either suckers or hooks, and may develoj) 
into the most varied outgrowths in order to givt' increased firmness 
of attachment to its host. Thus, starting from the two sh.'dlow 
pits, one dorsal .iml the oth(?r central, in the simplest forms, we 
find them l«*coming two elcnigated suckers (botlinn) in the large 
family llolhviiiceUhalidae (tig. 8) ; and by fusion of the lips they 
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arc transferred into two tubes {Solenophnridae) ; and by the closure 
of the lower ajjerture reconstituted into two suckers, the margins 
of which are produced and foldetl so as to resemble the leaf-like 
outgrowths of llie next group. In this division (Tetraphyllidea) 
four suckers or bothria are develot)ed on the scolcx, but their cavities 
are extremely shallow and their lips extremely mobile and variable 
In shape. Hence they are called phyllidia (fig. 4). These organs 

may be raised on a short stalk, 
their cavity subdivided into loculi, 
and provided in some cases with 
hooks. A peculiar modification 
of this type of scolex occurs in the 
Echinobothridac , in which the axial 
part of the organ (the rostellum) 
IS elongated and provided with 
several rows of hooks, w’hilst the 
ph\llidia have jiartially fusetl. 
This elaborate type of scolex 
appears to be an adaptatifin to 
grasp the spiral intestinal valve ol 
sharks and rays. But perhaps tin* 
most elaborate scolex is that of 
the Tetrarhyncha (fig. 5). which 
are also parasitic in Selachians. 
thnum i ivom the" Tor- The four suckers arc here united 

])edo. magniiied to show the fo form two pairs or fused into 
four “phyllidia” each of a single pair. Internal to the 
which has' a sucker. (Prom suckers are the four complex 
Braun, in Bronn’s Klasst n it. hookt'd proboscides. Each con- 
(h'dnmn^rn d. TJiiryrrirh'i, bv sists of an eversible hollow tentacle 
liiTiiiissioii ot ( '.S. Winter'sche provided with booklets and capable 



b'u;. .p— Scolex of Cah'ptoho 


Verlagshandlung). 


of introvtTsion within a mem- 
branous sheath filled with fluid. 
The slieath terminates in an elongated muscular bulb. The muscles 
are arranged in ten or more layers, and arc transversely striated. 
TIu.'se complex organs hav'e apjiaiently arisen l)y the increase in 
deptli and diilereiitiation of an accessory sucker such as is borne 
on the jihyllidia of the former group. Lastly, the scolcx of the 
more familiar I'nruiidttc (Tetrncotylea) carries a rostellum en- 
circled with hooks and four cup-sha])e(I suckers the margins of 
w’hicli do not project beyond the surface of the body. It seems 
probable that these suckers are not the true “bothria” but are 
developed from accessory suckers, the bases of wdiich have dis- 
appeared almost compl^•tel\^ In one genus {Polypoccphahis) the 
placi* of a rostellum is taken by a crown of retractile tentacles. 
This order is almost exclusively parasitic in warm-blooded animals. 

The extraordinary variety of form and complication of structure 
exhibited by the aj^peiidagos of the scolex are adaptations to fix 



I'lo. t;. — Tetrarhyvchits. A. general view of the worm ; ■ 4. B, 

head showing the suckers, proboscides and excretory canals; 

25. (', ])ortion of a proboscis showing the tw'O forms of 

hooks ; highly magnified. (All from Pintner.) 


out. In special cases, however, a proglottis may be detached 
Ijefore attaining full growth, and with its generative organs in an 
imperfectly <levelopcd condition. The minute Taenia (Davainea) 
pro^lottina (*5 to i mm. in length) from the common fowl detaches 
its four or five segments into the intestine, where they attain a 
length of 2 mm., and a breadth of 1-25 ; that is, more than twice 
the size of the parent. The Cestodes of Elasmobranch fish offer 
more convincing examples of independent growth of the pro- 
glottides, for these arc often set free with only the male organs 
develojicd, and each attains twice the size of the parental strobila. 

'I'he form of the proglottides is most generally a rhombic or 
trapezoidal figure. The hinder bonier is often drawn out into 
mobile processes and hollowed out around the insertion of the next 



Fir.. 6. — Diagram of a transverse section tlirongh the body-wall of 
a young Lifjula, illustrating the microscopic structure of tape- 
w'orms. a, cuticle ; h. basal membrane ; c, outer circular 
muscles ; d, e])i(lermal cells depressed below the surface usually 
occupLetl by them in other animals ; c, gland cell ; /, “ flame- 
cell” (the reference line .stojjs a little .short) ; g, outer longitu- 
dinal muscles ; h, a calcareous corpuscle ; i, dorso-ventral 
muscles ; /, a “ parencliyma ” cell (jirobably nervous) ; k, nerve- 
plexus ; i, excretory vessel givang off Capillaries ending in flame- 
cells ; a sense-cell ; ?/, a muscle-cell ; 0, ending of the same ; 
/, ending of sense-cell ; (/, ()j)eniiig of gland-cell ; r, sujierficial 
cuticle. (From Lankester's Treatise on Zoology, part iv.) * 


tlie w’orin and to resist tlie peristaltic action of the intestine in 
which it lives, and are not connected directly with the absorption 
of food. 

Proglottides . — The segments into which the body is divided 
vary considerably in miml>er, siz(‘ and form. Taenia echinococcus 
has only three, Echinohothriiini four, Bothrinccphalus three thousand. 
In every species the segments develop from the scolex distally and 
increase in size wath the maturation of the contained female genital 
organs. When this is reached, growth of the proglotti<les ceases. 
As a general rule the ripe proglottides are detached in chains and 
replaced by others which in their turn become detached, the jjrocess 
being re])eated for a year or so until the worm weakens and is cast 


segment. At this neck-like zone the muscles arc absent, and across 
it falls the line of fracture when the proglottis separates from its 
fellows. 

Structure . — The anatomy of the Ccstoda <liffers in only two or 
three important features from that of Trematodcs. In both classc's 
the body is encased by a thick non-cellular cuticle, the deepest layer 
of which-~thc subcuticle or basal membrane (fig. fih ) — is perforated 
by the branched free ends of the isolated epidermal cells, which have 
sunk into the body, and by the endings of gland-cells and nerve- 
cells (fig. 6). The mass of the body consists of richly branched 
stellate cells — the mesenchyma — and imbctlded in this plasmic 
tissue are the nervous, excretory, muscular and generative organs. 
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The excretory organs consist of flaine-cclls, richly convoluted canali 
culi, and a pair of longitudinal canals lea<Ung to the exterior by one 
or more ]>ores. The nuiscles are composed of outer circular and 
inner longitudinal layers, and of branched dorso-veut ral fibres. 
The geni'rative organs arc of the complex hermaphroditic type 
descril)ed in TrematcKla {q.v.). In tht‘se broad anatomical features 
both classes agree. But whilst in Trematoda a digestive s;ic is 
invariably ]iresont except in the spoiocyst larval stage, the Cestodes 
possess no trace of this organ at anv stage of their ilevelojunent. 
They obtain food entirely by osmosis through the striated cuticle, 
and this food consists not of blocxl, as in Ihikes, but of chvle. by 
which they are bathed in tlieir favourite site, the small intestine. 

The second point of difference btdween tapeworms aiul Tre- 
uiatodes lies in the absence of a dermitely dcriioiistrablo “ brain.” 
'L'he concentration of nervous matter and g.uiglionic substance at • 
the oral cml ot Trematodos is ecpiivalent to the “ brain ” of the 
Blanarians, but the similar tluck<‘tung iii the scolex of ('estodes is 
by no means so certainlv to he called liy that name. It ajipears to 
lx* ]irini.irilv related to tlu' organs ot atlaclimont and to have attainctl 
greater elaboration than the rest of the nervous system because i 
the I iioMiual end is the most specialized and most stiiuulate<l I 
]H)rtioii of the worm. Those Costodes which possess no very distinct 
organ of attachment (such, for example, as Gyroro/v/c) have no 
distinct ganglionic thickening more pronounced at one end of tlie 
body than at the other ; and as these are forms v'hich have retained 
iiioie primitive features than the rest, and show closer alTinity to ' 
the Trematoiles. it seems highly probable that the complicated I 
nervous tliickening found in tlie scolex, and often comjiared with I 
the “ lirain ” of other IMalyelmia, is a structure sui f;t>iicyis developed * 
w it hin the limits of the sub-class. In the opinion of sev^eral zoologists 
it marks the tail-eml and not the head-end of the worm. 

The thinl important ctmtrast in structural features has also 
been ac<piired by the Cestc»da Merozoa, namely, the re])ctition of 
certain organs in a mctanieric fashion. The Monozoa are iinseg- 
mented. ; the Lit:nlid<r have segmented gonads and gono^iores 
without any trace of somatic metamerization except sec«»n<larv 
excretory pores in addition to the usual tt'rminal one ; the remain- 
ing ( estodes arc nnisegmeulal only in their larval stage, and all of 
them show in their later stages repetition of the reproductive organs 
and of the musculature. In addition, some show duplication of 
the gonads and of their ducts, so that we find both transverse and 
longitudinal repetition of these organs, without corresponding 
Tnultiplication of the nervous ganglia incsenchynia, or cxcrctorv 
opening. 

The last structural peculiarity of the group is the o])sence of the 
functions of regulation and reparation which are so highly develo]x*d 
in the more primitive Planarians. This statement is (piite cousislenl 
with the continuous pnxluction of new segments at tlie neck ol the 
scolex, for such a jirocess is analogous to tlie «levelopment of the 
segmi*nls in a C'haeto]iod. which is a ]UTfcctly distinct phenomenon 
from the regeneration of new segments to sujijdy tlx* place of a 
head or tail-end or some other ]K)rti<)u that has been It-sioiu-d. 'PIp- 
replacement of detached mature pniglottidcs at the distal cml ot 
Hie ( estode-body by others is not regeneration, for the re])laeing 
set has already developed, ami in certain cases they can rom])l»'te 
their development quite independent 1\ after being det.iclxMl from 
tlie parent. ^lore convincing evidence of the absence of true 
regeneratitm, luiwever, is the argument from malformatum and the 
jihenorncnon known as ” jiseudo-.scolex.” It has Jong been known 
that proglottides of t!ie same .sjiecies often exhibit sjioradic mal- 
formation from the normal shape, and the cvi<lence goes to show 
that the variation was due to arrested growth or sotne unusual 
stre.ss or pressure which, acting ujion the young slroliila, jirodueecl 
a deformation, and that the proglottides so allected could not regain 
their normal form. The power of reparation, so conspieiioiis a 
feature of Turhellarians, is slight or absent in Cestodes. Moreover, 
injur\' to the scolex, or amputation of that organ, reveals the con- 
comitant absence of a regulative Tiieclianism such as that which 
generally controls the form and fitness of regenerated organs. In 
such an event, a Cestode cannot replace the injured or severed 
portion. The first two or three jiroglottides merely Ix come deformed 
and produce an a])pearance known as tlie pseudo-scole^x. The 
absence of these functions of regmieration and of regiilalifin affords, 
therefore, corroborative evidence of tlie highly specialized nature 
of the Cestode organization. 

Reproduction . — The reproducli%p nitons are usually rej)eate<I in 
each proglottis, and in some fiimiSJs two complete .sets of such 
organs occur in each W^meiit ; few cases, parts only of the 

system are duplica^ft^Thc stnlctfirc of these organs is’ seen in 
figs. 3, and 7, an^BrXve have 'ftftid, agrees closely with that of 
Trematotles. fhe chief differenc:e betwe-en the n*productivc organs 
of the two classes is th^^fecsence in ('(^sto<les of a .sejiarate vagina 
and uterus, eaeli of whr®', opens in .some families to the exterior 
by an indt^x^nfiLMit pore. vagina of (’estodes is undoubtedly 

comparable with the so-<5iilled ” uterus ” of d’rematodes. but the 
nature of the Cestode uterus is not so clear. It has lieen compared 
with the canal of baurer of Trematpdes (tlie vitelkj-inte.stinal duct 
of the ectoparasitic lliilffis), but if wc take the more ])riinitive 
Cestodes, and especially into consideration w'e find that 


they possess, in addition to the uterus, an anterior vagina (usually 
present in Cestodes) and a posterior one. This last tube is probably 
the homologue of Laiirer’s canal (Goto, 8). The single anterior 
vagina is then comparable with the similarly named duct of ecto- 
parasitic Treinatoiles, in which group it is either single or <louble. 
l'he accompanying figure will assist this description. 

Lifc-histotics.— \'\\o life-history of Cestodes consists of larval and 
adult .stages, whicli are usually passed through in iliflerent hosts 
The egg gives rise in the uterus to a six-hooked embryo, which 
reaches the first host in a variety tif ways. It may hatch out as a 
ciliated organism (tig. S, D) capable of living freely in wat( r for at 
least a week {iiothrioccphalus), whicli then, if eaten by a stii kleback, 
throw.s off its ciliated envelope, and en'eps by the aid of the hooks 
thnnigh the intestinal wall into the body-cavity of the fisli. Here 
it develops into a larval, or rather an adolc.scent form. In other 
cases the infection of the first host is brought about by the ingestion 



biG y.^Diagrammatic projections to exhibit the relations of the 
female geniial ducts in d'remalodes w ith those* in Cestodes. A. in 
endo])arasitic Trematodos (IVIalacot vlea). B. in ectoparasitic 
'frematodes (Heterocotylea). C, in Cestoda. (The ovary (^0 
leads into (hh) tlie oviduct, w^hich is joined at (g) by the duct of 
the yolk-glaiids (//, h. Y). In V> it is also joined by a paired 
vagina /•, and by the “ vitello-intestinal duct” (Taurer’s 
canal, /), In the (’estodes llie vagina is present (C) ; the canal 
of Lamer {LC) is now vestigial (pn‘sent in Caryop hr Uncus as 
the ])<jsterior vagina). The uterus (A' in figure (’) bf*gins in 
all cases at the shell gland (r, d) and may exhibit a swelling 
{R S) for the retention of the spermatozoa, ii are sections of 
tlie intestine. (A and B from Lankester’s Treatise on Zooloey, 
part iv.. C. origin d.) 

of proglottides or of eggs which are disseminated along with the 
faeces of the final host and subsecpiently eaten by herbivorous 
or omnivorous mammals, insects, worms, molluscs or fish. Man 
himself, as wi*ll as other maminals, is thi; intermediate host of the 
dangerous parasite, I'acnia cchinocorrus, in countries where cleanli- 
ness is neglected ; the pig is the host of Taenia solium, and other 
cases inay be seen from the table* at the end of this article. The 
transition of the larva from tlie intermediate to the final host is 
accoiiqdished by the habits of raniivorous animals. "J’lu* IClasmo- 
braiu-hs sw'allow infeeteel inolhises or fish ; pike and trout devour 
smaller fry ; birds jiick up sticklebacks, insects and w'oniis which 
contain (.estoeU; larvae*; and man lays liimself o])en to infection by 
eating the uncooked or partially prepanxl flt*sh of many animals. 

1 lie ])e*ruliar feature* of the larval history of ( e^stodes is the dtj- 
vf*lc)]mu*nt in most rases of a cyst or hydatiel on the inner wall of 
which the* scolex is formed by invagination. The cyst is Idled with 
a toxic fluid and may bud off new eir elaughter seailict's. In this 
way bladele'r.s as large* as an orange and containing sccoiulary Idaelders, 
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each with a scolex, may arise from a single embryo. We have, 
in fact, a form of larval irmlliplication that recalls the development 
of <ligciietic Tn mn lodes. . , , , . , 

The eggs of Cestotlcs consist of oval or sphcncal shells in. 



Fig. X. — liothriocc lyhalidiic . A, a segment of liothriocrphahifi latits, 
sliowing the gc-mTativc organs from the ventral surface ; e.w, 
excretory vessels ; c., cirrus ; c.p., cirrus pouch ; vul., vas 

deferens ; v.o., vaginal u})eriing ; v., vagina ; sh.^., shell-gland ; 
o(i.. oviduct; 07)., ovary; y.g., yolk-gland; y.d., its duct; «/., 
uterus; ii.o., uterine opening; the testes arc not visible from 
this side ; x 23 (from Sommer and Landuis). B, C, marginal and 
IntcM'al views of the anterior part of ]i. cordatus, showing the 
bothria ; * 5 (from Leuckart). D, ciliated embryo of B. latus ; 

X 60 (from Jamckart). 

dianicler), containing a fertilized o\nim surrounded usually by 
many yolk-cells. J he shell is thick, and operculate in some forms ; 
thin, and provided with fdaments, in others ; in the latter cases it 
may contain only a few yolk-granules suspended in an albumen-like 
substance. 'Du* «lewlopment of the six-hooked embryo or “ oncho- 



Fk;. o. — D evelo])ment of Taenia (from Leuckart). A, Cvsticercns 
lhwi.<i in beef ; nat. size. B, invaginated head of a Cvsticercns 
before the formation of the suckers ; v 25. C, invaginated 
head of Cysticcvcus celhdosae, showing the l)ent neck and recej)- 
taele v ; x 30. T), stages in the development of the Ijrood- 

capsules in Juliinococcus : a, the thickening of the parenchyma 
of the Idndder; h, sub.se(]uent formation of a cavity in it; 
r, development of the suckers ; d, a capsule with one head 
inverted into its cavity ; e, a capsule with two lieails ; xpo. 

sphere ” takes place in the uterus. The ovum first divides into 
{a) a granular cell, and {/>) a cell full of refringent s]>heniles. The 
former divides into (c) small cells or micromeres, and {,1) large cells 
or im'gameros. (r) forms the body of the embryo, (/i) and {d) 
enclose it and form a covering. The embryo undergoes differen- 
tiation into an outer layer of cells that produce a chitiiioid coat, 


a middle layer of cells, and a central spherical hexacanth body 
closcl}' envelo^'icd by the middle coat. In a few genera the place 
of the chitinoul coat is taken by a ciliary investment and in most 
families the structure of the layers is characteristic. 

Arrived in the intestine of the interme<liate host, the hooked 
embryo is set free and works its way to some distant site. Here 
it undergoes a change into a cystic or “ metacestode *’ state. A 
cavity appears in its centre and it acciuiros a pyriform shape. The 
thicker portion develops a terminal mnscnlar rostellum and two or 
four suckers, the thinner end (‘‘ tail ”) is vesicular, more or less 
elongattxl. and contains the six embryonic hooks. By a process of 
infolding, the thicker end is partially invaginated, the middle portion 
or “ hind-body ” and the organism may now present a superficial 
likeness to a ccrcaria. An excretory system develops, opening at 



Fig. to. — The development of a Ccstode from a cysticcrcus (bladder- 
worm or hydatid). A, the six-hooked embryo. B, jiortion of 
the bkulder (hind-body and tail), showing the invaginated por- 
tion (scolex) and traces of the excretory system. C, further 
stage in the development of tlie scolex. D, the entire bladder- 
worm with scolex everted (drawn from Cysticcrcus pisiformis. 
common in the rabbit): a, scolex; b. fore-hody ; c, hind-body 
and tail. E, K. result of digestion of cysticercus in the stomach 
of the <log. G shows formation of proglottides. (From Lan- 
kester's Treatise on Zoology, part iv.) 

the base of the tail ; nervous and muscular systems arise ; and 
finally the rostellum and suckers become completely enclosed in the 
sac formed by the lateral extension of the “ hind-borly.” When 
swallowed by tlie final liost such a “ cysticercoid " larva evaginates 
its scolex, throws oil its hooked vesicular tail, and begins to bud olf 
proglottides at its tree imd (fig. 10). 

Such is the general history of Cestodes whose intermediate host 
is an Invertebrate. In most other cases the tail is not distinguish- 
able. and the body of the larva is separable only into a scolex in- 
vaginated with a bladder ( — hind-body ami tail). This forin of 
larva is known as a cysticercus. lii some genera a “ urocyst ** is 
formed, the tail of which gives rise to a new cyst and a fresh scolex. 

The most remarkable feature of this cystic development is the 
formation in many genera of several internal buds within a common 
cyst, each of which forms an independent inverted scolex {Coenurus, 
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Polvccrcus ) ; or these internal vesicles may olT a large number of 
scoliccs on their extern.il surface {Staphylocystis), 

MorpholofiV of the Ce^todes.—With regard to the vexed ques- 
tions of the morphological nature and of the athnities of the 
Cestodes. <livergent views are still held. One view, the numozoic. 
reganls the whole development as a prolongoil metamorphosis ; 
another, the polvzoic view, considers that not only is the Cestode 
a colony, tlie proglottides being produced asexually. but that the 
scolex which buds oft' these individuals is itself a biul produced by 
the spherical embryo or onchosphere. On this view, therefore, at 
least two asexual generations (embryo and scolex) alternate with 
a sexual one (proglottides) ; and in the case of Staphyloevstts the 
cyst contains two asexually produced generations, so that m such 
forms three stages (embryo, primary scolex-buds, secondary scohees) 
intervene between the proglottis of a Cestoile and that of its ott- 
spring. riie polyzoic vnew is ably championed by Hraun (2) and ( 
I'he more valuable point of view is undoubtedly the monozoic 
one. Tn accortlance with this we can regard the development as 
an adaptive one and the scolex as invaginated for protective 



Fig. II. — A. a C<ieuurns from the brain of the sheep; the numerous 
scolices arise by invaginations of the bladder. H, fichinocnccus, 
showing at a and h the formation of secondary bladders, which 
at c are forming scolices. At nt the ideal incnle of (.irigiii is 
shown in order to illustrate the fact that the daughter cyst is 
comparable to the fore-body of a cysticcrcus. (From Lankester’s 
Treatise on Zoology , part iv.) 

purposes inside the cyst, which is itself an organ comparable to an 
amnion. On this view, multiple scolices are, therefore, not buds, 
but an example of the unlocalized organization of the embryo 
such as occurs in other groups of animals, and is tlcmcmstrated t>y 
experiment. 'L'he evolution of the cyslicercoid, cysticcrcus and 
other forms of larvae is a varied ailaptivc jihcnomcnon. With 
regard to the adult worm wc have to remember that its two ex- 
tremities, scolex and terminal proglottis, are different from the 
intervening region. The terminal or hrst-formed progloltis is 
sterile, and contains the primitive and (except in a few genera) the 
only excretory prire. The excretory tubes, the nervous system, 
and the parencliyma and integument are continuous from one 
end of the worm to the other. The repetition of the genitalia is 
the real mark of the Cestodes, anrl wc can trace the independence 
of the aiigatic from 1 il(fci 7 |(bnidial metamerism in such forms as 
Triaen^W^^ and -In fact, the whole historv of the 

F’latyelima4s marked freat specialization of the reprotluctive 

evolutioiSary histb#y. iKi^mpaniea by a simple somatic line of 
evoluti<m. tli6refore regard the botly of a Cestcxle as a single 

<jrganism withki^lMch the gonads have become segmented, and the 
segmentationMilPllHif ‘bo<ly as a secondary phenomenon associated 


with diffuse osmotic feeding in the narrow intestinal canal. The 
origin of the repf'tition of the gonads has yet to be investigated. 

The I'.tfectfi of Cestodes on their Hosts (Shipley and Fearnsides [4].) — 

I. By their presence, Tliis depends largely on the station adopted 
by the parasite. Cystieerens cellulosae may be compaiatively 
innocuous in a muscle or subcutaneous tissue, but most hurtful 
in the eye or brain. Of all parasites the one which by its mere 
presence is the most dangerous is the larva of Taenia echinomcens. 
Its bulk alone (e<pial to that of an orange) causes serious disturb- 
ances, and its choice of the liver, kidneys, lungs, cranial cavity 
and other (leep-seated recesses, gives rise to profound alterations. 

2. By their migrations. The migration of the Ceslod* -larvae 
through the walls of the intestine into the blood of their host is 
the cause of grav'e disturbances, due largely to the perforation of 
the tissues, intlammation of the vessels and peritoneum, and other 
effects of these immigrants. 

3. Bv feeding in their host. The loss of nutrient fluid caused by 
the presence of intestinal (’esto<les is probably slight, ind'-ed, the 
sharpcT appetite that accompanies their j^resence may be the means 
of fully compensating for it. The ta]>eworm, Taenia saginata, 
throws off eleven proglottides a day during its mature stage, and if 
this rate of increase were maintainctl for a year the total weiglit 

' of its progeny would be about 550 grammes. The broad worm, 
Dibothriocephahis latns, is similarly estimated to discharg** 15 to 
' 20 metres of proglottides, weighing 140 grammes. The loss of 
substance reiiresented bv this growth is probably only of st rions 
I account when the host is a young growing animal that n«*eds all 
i available nourishment. 

i 4. Itv producing Toxins. It is generally admitted that Cestodes, 
both adult and larval, contain toxins of great virulenee, f hough 
ill what way and in what organs tliesc substances are ]uo«luce;l 
is uncertain. Injection of the lluiil-extract of such worms into the 
blood or coelom of their host causes grave disturbance. Tims 
Echinococci contains a lencomainc which sets up an urticaria ; 
Cystieerens tcnnic<dUs occasions anaemia and death if injected into 
rabliits ; and the cystic, fluicl of the common Coenurus si vinli'i is 
said to he used by Kirgliiz(‘s to ])oison wolves. Hnt the evideiue 
in favour of the view that tapeworms normally excrete toxin into 
the boijy of their host in such amount as to occasion disease is 
not generally accepted as conclusive. I'liis evidence is, hn\\«‘\er, 
strengtheiieti by the results of n*cent work on changes in the bloocl 
of patients suifering from helminthiasis. 'l'he occurrenci* ol the 
broad tapeworm in man is often associated with anaemia of a most 
severe type. The colounal constituents of the blood are most 
aitected. New idements appear in addition to degenerative clianges 
in the normal red corpuscles. Large nucleated red blood -cells 
make their appearance. Tlic wliite blooil-cells, or U‘iicocyt(‘s, 
umlergo other changes. In hydatid disease there is, as a rule, a 
marked increase in the number of those white corpuscles whicli 
])osses.s a spi'cially staining alfinity with the dye eosin, and are 
therefore known as eosiiio]>hile cells. This change, which is called 
<‘osinophilia, indicates the production of a noxious substance in 
the blootl. The fact of this increase*! leucocytic activity tluring 
the early stages, or the whole course of infection by Cestodes. is 
irulirect proof that these parasites do normally discharge toxic 
substances into their liosts. 

Classification of the CesUnla i^Ierozna 

Order I. — Dibolhridiata. Scolex with two " bothria,” or modi- 
fication thereof, usually *levoid laf hooks. Male and leinale cojui- 
latory <hicts open l)y a common jiore. Uterine pore pn'sent. The 
majority parasitic in fish. Selected forms: Dibothriocephalus latns 
in man ; Russia, Switzerland, southern Fraiu e, North America. 
Lignla, unsegiuented (*xternally, occurs in birds. Schistoeephalns 
iM-comes fully segmentfd in Gasterostens and mature in acpiatic birds 
(ilucks, t^c.). Triacnophoriis, indistinctly segmented, occurs in the 
pike. 

Oui>ER II. — Tetraphyllidca (Tetrabothridiata). Scolex with four 
outgrowths forming organs of adhesion and probably talso of loeo- 
motion. Uterine pore abscnit. Almost exclusively parasitic in 
the intestine of Elasmobranch fish. Tlie im'tacestodc-larva occurs 
free in the intestine of fish, C!ephalo])ods and cral»s, and is known 
as Scolex polvmorphns. 

Oki>i-:R III. — Diphyllidca. Scolex with a long head-stalk armed 
with several rows of booklets. A rostelliim and four phyllidia 
united to form a pair. Few proglottides are dcvelopeil. Selected 
form : Tchinobothriiim affine in tlie intestine of Elasmobranchs. It 
occurs immature in the gastropod Nassa. 

Okokr 1\’. — Tetrarhyncha ( frypanorhyncha). Scolex with four 
com])lex eversible proboscides, 'l'he adults occur in Elasmobranch 
fish, the mctacestofle encyst erl in 'I'eleosts. 

Order V. — Tetracntylca (Tacniidae). .Scolex with four siickerf., 
rarely hooked, and with a rostelliim. Mostly parasitic in hoinoio- 
thermic (warm-blooded) vertebrates. Selected forms : Taenia solinm, 
intestine of man (fig. 3, C). 7 '. saginata (lig. 3) without booklets 

on the rostelliim ; intestine of man. 7 '. murina, in the rat and 
mouse, the adult in the lumen of the intestine, the larvae in the 
villi. This species therefore undt*rgoes no cliange of host. Cystn- 
taenia coenurus, intestine of dog and wolf, larva (a coenurus, lig. ii) 
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in the brain ol sheep ; allied forms occur mature in the dog and 
larval in the rabbit. Echinococcifer echinococcus, a minute form 
with only three to five proglottides, in dog, wolf, jackal. Larval 
stage a multilf)c:ular sac (lig. 1 1 B) with many scolices ; found in 
man, nngnlatt*s. carnivores, rodents and monkeys. 


Tahlf of Cfstodfs found in Man 


S})Ot ICS. 

L;irva. 

Intermediate Host. 

Dibothriocephalus latus (L.) 

Pkrocercoid 

Pike, perch 

trout. 

Dibothriocephalus cordatus 

Unknown 

tVc. 


(Lciick.) 




! Diplogonopolus grandis 

,, 



(Blanch.) 




Dipylidimn caninum (fy.) . 

(.'ysticcrcoid 

Trichodectes 

canis ; 

Hxmenolepis diminuata . 
(Hud.) 

//. nana (v. Sicb.) . . . 

C.'ysticercii.s 

Cysticeren.s 

Pulex serruti 
P. irritans 
.1 sopia fav''^ 
inalis 

A nisulabis 
annulipes 
Acisspinosa 
Sea nr us 
striatus 
Inavcts and 

ceps ; 

‘ Insccta 

j 

niyria- ' 

Drepa n idotac nia la nceolata 

Cy.sticercoid 

pods ! 

Cyclops, Duiptomus i 

(Bloch) 




Daiuiinca u ? adaga scare n sis 

Unknown 



(Dav.) 




Davainca ( .■') asiatiea . 

,, 



Taenia solium (L.) . 

Cysticercus cellu- 

Sus sc r of a | 

1 T. saginata (Gdtze) 

losae 

Cysticercus hovis 

Bos tnurus [ 

1 T. africana (v. Ijnst.) . 

Unknown 


1 

r. confusa (Ward) . . 

T. echinococcus (v. Sied).) . 

Echinococcus 

Manainl tlornestic 

T. hominis (v. Linst.) . . 

veterinorum 

E. multi locular is 
Unknown 

cattle, sheep, pig 

_ — 


. 

— 
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vol. ii. (1-894) ; (4) Sliiplcy ami Fearnsides, “ Effects of Parasites.” 
Journ. Heonomic IHolof^v, vol. i. No. 2, 1906 ; (5) W. B. Benham in 
Lankester’s Treatise on /oolo(fy, part iv. 1901 ; (b) .\. E. Shipley 
and J. Horriell, Ceylon Pearl Oy^ster Report, London, The Royal 
Society, part ii. p. 77, part iii. p. 49. part v. ]>. 43, 1903-7 ; (7) 
\V. B. Spencer ” (Tyrocotyle Amphiplyches,” Trans. Roy. Soc.. 
Victoria, vol. i. (18S9) ; (8) S. Goto, ” Homology of Genital Ducts,” 
Centralhl. f. Pact. u. Parasitenkundc , vol. 14 (1893), ]>. 797 ; (9) 
Mrazek, ” Archigetes.” Vrrhandl. d. h,dtm. A had. .SVC (Prague, 
1897). Full references to further literature will be found in Braun’s 
works. (F. W. Ga.) 

Medicine.-~Yov practical purposes wc have only three varie- 
ti(*s of tap(;worms to deal with us inhabitants of the human 
alimentary canal : Taenia .saginata, the l)eef tapeworm ; 
Taenia solium, the pork tapeworm ; and Diboihriocephalus 
latus, the fish tapeworm. 'Fhe first of these is prevalent in 
countries where much and imperfectly cooked beef is eaten, 
and where cattle in their turn are exposed to the infection of 
the tapeworm ova. Comparatively uncommon in Western 
Europe?, the Taenia saginata is common in Eastern Europe, 
Asia and South America. It is calculated that in the North- 
West Provinces of India 5 per cent, of the cattle are affected 
with cysticerci owing to the filthy habits of the people. Measly 
beef (that infected with the Cysticercus hovis) is easily recognized. 
In Berlin the proportion of cattle said to be found infected on 
inspection in 1893 was 1 in 672. Cold storage for a period of 
over three weeks is said to kill the cysticercus. 

The tapeworm most frequently found in man in We.stern 
Europe is the Taenia solium, which is ('onstant wherever pork 
is consumed, and is more common in parts where raw or im- 
perfectly cooked pork is eaten. In North Germany the mature 
tapeworm was found on post-mortem examination once in every 
200 bodies examined, while its embryo, the Cysticercus cellulosae, 
was found in i in every 76 bodies. In France, Great Britain 
and the United States the prevalence is not so great. The 
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Diboihriocephalus latus is not generally found except in districts 
bordering the Baltic Sea, the districts round the Franco-Swiss 
lakes and Japan. In St Petersburg 15 per cent, of the in- 
habitants are said to be affected. The eggs are free in fresh- 
water lakes and rivers, where they enter the bodies of pike, 
turbot and other fishes, and are thus eaten by man. 

In many instance.s the existence of a tapeworm may not cause 
any inconvenience to its host, anti its presence may be only made 
known by the presence of the progloititlcs or mature segments in 
the sttx>ls. In the Taenia solium it takes 3 to 3I montlis from the 
time of ingestitm of the embryo to the passage of the matured 
segments, but in the Taenia saginata the time is only about (yo days, 
riie segments of the Taenia solium are usually given oft in chains, 
those of the Taenia saginata singly. In a number of cases there are 
colicky pains in the abdomen, with diarrhoea or constipation and 
more or less anaemia, while the Dibothriocephalus latus is capable of 
pro<lucing a profound and .severe anaemia closely rc.sembling perni- 
cious anaemia. I'he knowledge of the presence of the parasite 
adversely affects nervous people and may lead to mental depression 
an<l hypochondria. Nervous phenomena, such as chorea and epileptic 
.seizures, have been attributed to the presence of the tapeworm. 

I'he proi)hyla.Kis is important in order to limit the spread of the 
parasites. All segments pas.se<] should be burnt, and they should 
never be thrown where the embryos may become scattered. Atten- 
tion should be paid to the careful cooking of meat, so that any parasite 
present should be killed. Kllicient inspection of meat in the abat- 
toirs should eliminate a large proportion of the diseased animals. 

In tlie treatment of a case where the parasite is already present, 
for two tlays previous to the employment of a vermifuge a light diet 
should be given and the bowels movetl by a purgative. For twelve 
hours previously to its administration no food should be given, in 
ordtT tliat the intestinal tract should be emp^ty so as to expose the 
tapeworm to the full action of the drug. The vermifuge is given 
in the early morning, and should consist of the liquid extract of 
felix mas, male fern, one drachm in emulsion or in capsules to ])e 
followed in half an hour by a calomel purgative. Castor-oil should 
not be used as a purgative. Pomegranate root, or, better, the 
sulphate of pcllctierine in dose of 5 grains with an equal quantity 
of tannic acid, may be used to replace the male fern. In from 50 to 
8ci per cent, of cases the entire tapeworm is expelled. The head 
must be carefully searched for by the physician, as should it fail to 
tx; brought away the parasite continues to grow, and within a few 
months the segments again begin to appear. 

TAPIOCA (a native Brazilian word), a farinaceous food sub- 
stance prepared from cassava starch, the product of the large 
tuberous roots of the cassava or manioc plant (see Cassava). 
Cassava starch, separated from the fibrous and nitrogenous 
constituents of the roots, is spread, while in a moist ('ondition, 
upon iron plates, and with constant stirring exposed to such 
heat as causes a partial rupture of the starch granules, which 
agglomerate into irregular pellets, becoming hard and trans- 
lucent when cooled. In this condition the starch forms the 
tapioc'a of commerce, a light, pleasant and digestible food, 
much used in puddings and as a thickener for soups. 

TAPIR, any existing representative of the perissodactylc 
section of ungulate mammals with five front and three hind 
toes, and no horn, dapirs are an ancient group with many of 
the original characters of the primitive Ungulates of the Oligocene 
period, and have undergone but little change since the Miocene. 
On the fore-feet the four toes correspond to the second, third, 
fourth and fifth fingers of the human hand. The toes are 
enclosed in hoofs, and the under surface of the foot rests on a 
large pad. Tapirs arc massively built, with short stout limbs, 
elongated head, and the nose and upper lip produced to form 
a short flexible trunk. 

The five existing species may be grouped into two sections, 
the distinctive characters of which are only recognizable in the 
skull. (A) With a great anterior prolongation of the ossifica- 
tion of the nasal partition, extending in the adult far beyond 
the nasal bones, and supported and embraced at the base by 
ascending plates from the upper jaw, forming the genus or 
sub-genus Tapirella. To this division belong two species, 
both from Central America, Ta pirns bairdi and T, dowi. The 
former is found in Mexico, Honduras, Nicaragua, Costa Rica 
and Panama ; the latter in Guatemala, Nicaragua and Costa 
Rica. (H) With the bony partition not extending farther 
forward than the nasal bones {Tapirus proper). This includes 
three species, T. indicus, the largest of the genus, from the 
Malay Peninsula (as far north as Tavoy and Mergui), Sumatra 
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and Borneo, distinguished by its peculiar coloration, the head, 
neck, fore and hind limbs being glossy black, and the inter- 
mediate part of the body white, the height at the shoulder 
from 3 ft. to 3 ft. 6 ins., and 4 ins. higher at the rump ; T. 
terresirisy the common tapir of the forests and lowlands of 
Brazil and Paraguay ; and T. roulini, the Pinchaque tapir of 
the high regions of the Andes. All the American species are 
of a nearl\' uniform dark brown or blackish colour when adult ; 
but it is a curious circumstance that when young (and in this 
the .Malay species conforms with the others) they arc con- 
spicuously marked with spots and longitudinal stripes of white 
or fawn colour on a darker ground. 

In habits all tapirs appear to be very similar. 1 'hey are 
solitary, nocturnal, shy and inoffensive, chiefly frequenting 
the depths of shady forests and the neighbourhood of water, 
to which they frequently resort for the purpose of bathing, 
and in which they often take refuge when pursued. They feed 
on various vegetable substances, as shoots of trees and bushes. 


American Tapir (Tapir us). 

buds and leaves, and are hunted by the natives of the lands 
in which they live for the sake of their hides and flesh. 

The singular fact of the existence of animals so closely allied 
as the Malayan and the American tapirs in such distant regions 
of the earth and in no intervening places is accounted for by 
the geological history of the race, for the tapirs once had a very 
wide distribution. There is no proof of their having lived in 
the Oligoccne epoch, but in deposits of Miocene and Pliocene 
date remains undistinguishable generically and perhaps speci- 
fically from the modern tapirs (though named T. priscuSy 
T. arvernensis, &c.) have been found in France, Germany and 
in the Red Crag of Suffolk, lapirs appear, however, to have 
become extinct in Europe before the Pleistocene period, as 
none of their bones or teeth have been found in any of the 
caves or alluvial deposits 4 il Which those of elephants, rhino- 
ceroses and hippopotamOlebf occur in abundance ; but in 
other regions their distribution at this age was far wider than at 
present, as they are known to have extended eastward to 
China {T, sin^dis) and westwards over the greater part of the 
southern Unite 4 ^ States^ of America, from South Carolina to 
California. Thlii there' is no difficulty in tracing the common 
origin in the Miocene tapirs of Europe of the now widely 
separated American and Asiatic species. It is, moreover, 
interesting to observe how slight an amount of variation has 
taken place in forms isolated during such an enormous time. 
See Perissodactyla. (W. h. F. ; R. L.*) 

TAPTI, a river of western India. It rises in Betul district 
of the Central Provinces, flows between two spurs of the Satpura 
Hills, across the^lateau of Khandesh, and thence through the 
plain of Surat to the sea. It hits a total length of 450 m. and 
drains an area df 30,000 sq. m. For the last 32 m. of its course 



it is a tidal river, but is only navigable by ^’essels of small 
tonnage ; and the port of Swally at its mouth, famous in Anglo- 
Portuguese history, is now deserted, owing to silting at the 
outflow of the river. The waters of the Tapti are nowhere 
used for irrigation. 

TAR, a product of the destructive distillation of organic sub- 
stances. It is a highly complex material, varying in its com- 
position according to the nature of the body from which it is 
distilled, — different products, moreover, being obtained ac- 
cording to the temperature at which the process of distillation 
is carried on. As commercial products there are two principal 
classes of tar in use — (i) wood tar, the product of the special 
distillation of .several varieties of wood, anti (2) coal tar {q.v.), 
which is primarily a by-product of the distillation of coal during 
the manufacture of gas for illuminating purposes. These tars 
are intimately related to bitumen, asphalt, mineral pitch and 
petroleum. 

Wood Tar. — Wood tar, known also as Stockholm and as 
Archangel tar, is principally prepared in the great pine forests 
of central and northern Russia, Finland and Sweden. The 
material chiefly employed is the resinous stools an<l roots 
of the Scotch fir (Pinus sylvestris) and the Siberian larch (Larix 
sibirica), with other less common fir-tree roots. A large 
amount of tar is also prepared from the roots of th(‘ swamp 
pine (P. australis) in North and South Carolina, Georgia and 
Alabama, in the United States. In the distillation of wood a 
series of products, inclutling gas, tar, pyroligneous acid, acetone, 
wood spirit (.see Methyl Alcohoi.) and charcoal ma} be ob- 
tained, and any of these may be the primary object of the 
operation. 

The carlx>nizati()n of wood can be effected in two ways : (1) by 
stacking and tiring as in the inanufacture of charcoal : this method 
is very wasteful as it is impossible to recover the valuable by- 
protlucts ; and (2) by distilling from retorts, ovens or kilns (alter 
the manner of coke production from coal) : tliis method is more 
economical as it leads to the isolation of all the l)y*j)rodnrts. 'fhe 
retorts may be horizontal or vertical and the heating eflecled by 
any avaikible fuel, or by the intlammable gases and less valuable 
grades of tar obtained in previous operations. 'I'ht* coiulensing 
plant is also of variable design ; a common pattern consists of a 
connected series of slightly inclined copper pipes contained in a 
rectangular lank of wattT (see Coal Tar). After settling the 
distillate separates into three layers : the lowest consists chielly 
of tar and creosote oils with a little acetic arid ; the middle layer 
consists of water, containing pvrolignt'oiis acid, wood s])irit. acetone 
with a little tarry matter ; whilst the upper consists of light hydro- 
carbons. The tarry layer is run off by means of a cock near the 
base of the tank, and is then distilled from retorts resembling coal 
tar stills. At first, l)ctwcen i 10° and 120^^ C., water and acetic acid 
comes over ; then, between i2o“-23o'’ C., the heavy or creosote oils ; 
the residue in the still is woofl jhtch, which fimls application in 
making briijuettes, .artificial asphalts, certain varnishes, tVc. The 
crude tar and pitch arc also largely used as protective coalings for 
wcxidwork exposed to atmosph(*ric conditions. The heavy oils on 
further fractional distillation yield more acetic acid, and tm*n mix- 
tures of carbolic acitl, creosols, Ac. 

Wood tar is a semi-tluitl substance, of a dark brown or black 
colour, with a strong pungent odour and a sharp taste. Owing to 
the jxeseucc of acetic acid, it has an add reaction ; it is soluble in 
that acid, as well as in alcohol and the fixed and essential oils, etc. 
Some varieties of tar have a granular appearance, from the ])resence 
of minute crystals of ]>yrocatcchin, which dissolve and disappear on 
heating the substance. 

See P. Dumesny and J. Noyer, ll’ee^/ Products, hisiillatcs and 
Extracts (Engl, trans. ignS). 

Medicine. Wood tar is used in medicine under the name of Pix 
liquida. Its preparation tin^ucHtum pkis liquidac is composed of 
woo<l tar and yellow beeswax. Externally tar is a valuable stimu- 
lating dressing in scaly skin diseasi*s, such as psoriasis ami chronic 
eczema. Internally wood tar is a popular remerly as an expectorant 
in subacute and chronic bronchitis. It is usually given as tar water, 
I part of wood tar being stirred into 4 parts of water and fdtered. 
Given internally tar is likely to upset the digestion ; taken in large 
quantities it causes pain and vomiting and dark urine, symptoms 
similar to carbolic acid poisoning. 

Coal tar is used in medicine as Pix liquida preparata. From it is 
made Liquor picis carbonis, prepared with tincture of quillaia. 
Coal tar is rarely ]>rescribed for internal use. Its external use is 
similar to that of wood tar ; the Liquor carbonis dctcr^cns, a pro- 
prietary preparation, owes it.s properties chiefly to the contained 
jihenol. It is used in water as a lotion for skin diseases, and also in 
an inhaler in the treatment of whooping-cough, croup and bronchitis. 
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TARA, VISCOUNTS AND BARONS. The ist Viscount Tara 
was Thomas Preston (15*^5-1655), a descendant of Sir Robert 
de Preston, who in 1363 purchased the lands of Gormanston, 
Co. Meath, and who was keeper of the Great Seal in Ireland 
some yciirs later. Sir Robert’s great-grandson, Robert Preston, 
was created Viscount Gormanston in 1478 ; and the latter's 
great-grandson was Christopher, 4th Viscount Gormanston 
(d. 1500), whose second son was 'I’homas Preston, Viscount 
Tara. The latter wius in the same Irish regiment in the 
Spanish service as Owen Roe O’Neill, and distinguished himself 
in the defence of Louvain against the French and Dutch in 
1635. Between him and Owen Roe O’Neill there was from 
the first intense jealousy. Preston, who was appointed general 
of Leinster, took a prominent and not unsuccessful part in 
the war of fac tions that raged intermittently in Ireland from 
1642 to 1652. In 1650 Charles 11 . while in exile created 
him Viscount 'I'ara ; and after his departure from Ireland 
in 1652 he offered his services to Charles in Paris, where he 
died in October 1655. a Flemish lady of rank, 

by whom he had several children, one of his daughters being 
the scicond wife of Sir Phelim O’Neill. PI is son Anthony 
succeeded him as 2nd Viscount Tara, a title that became ex- 
tinct on the death of 'I’homas, 3rd Viscount, in 1674. 

In 1691 M(‘inhart de Schomberg, 3rd duke of Schomberg, 
second son of William II I. ’s famous general, was created Baron 
Tara, earl of Bangor, and duke of Leinster, in the peerage of 
Ireland, all of which titles became extinct at his death without 
sons in 1719. The title of Baron Tara was again revived in 
1800 in favour of John Preston of Bellinter, Co. Meath, as a 
reward for his vote in favour of the Union in the Irish House 
of Commons, in which he sat as member for Navan. At his 
death without issue in 1821, the peerage became extinct. 

TARA, a village of Co. Meath, Ireland. It is celebrated 
for the Hill of 'I'ara, well known through 'rhornas Moore's 
ballad, and for many centuries a royal residence and the scene 
of great meetings of the people. The hill, upon which five 
highroads converged from different parts of Ireland, is about 
510 ft. in height, and stands isolated. On its summit or flanks 
are six raths or circular earthworks, the largest of which, 
called the king’s rath {rath-na-riogfi) encloses other works, 
among which is the furradh or meeting-place, a flat-topped 
mound. On this (Imt not in its original position) stands a 
pillar stone, which has been held to be the stone of destiny 
on which the Irish kings were ( rowned. An oblong enclosure, 
759 ft. in length by .|6 ft. in breadth, formed of earthworks, with 
entrances at intervals on each side, ref)resents the ban(]uet- 
ing hall. In the middle of the 3rd century a.d. King Cormac 
Mac Art, about whom there are many records in connexion with 
Tara, is said to have founded here schools of military science, 
law and literature. In the time of St Patrick I'ara is in- 
dicated as the chief seat of druidism and idolatry, and in or 
about 560 it was abandoned as a royal residence, having fallen 
under the curse of St Ruadan. In 980 the Danish power of 
Meath was overthrown in battle here ; in 1798 a .severe defeat 
of the insurgents took place here (26th of May) ; and in 1843 
the hill of Tara, as a site sacred to Irish traditions, was the 
scene of one of Daniel O’Connell’s mass meetings in support of 
the repeal of the legislative union (15th of August). 

TARAFA ['Amr ibn ul- 'Abd ul-Bakri] (6th cent.), Arabian 
poet, who, after a wild and dissipated youth .spent in Bahrein, 
left his native land after peace had been established between 
the tribes of Bakr and Taghlib and went with his uncle Muta- 
lammis (also a poet) to the court of the king of Hira, 'Amr ibn 
Hind (died 568-9), and there became companion to the king's 
brother. Having ridiculed the king in some verses he was sent 
with a letter to the ruler of Bahrein, and, in accordance with 
the instructions contained in the letter, was buried alive. One 
of his poems is contained in the Moallakat {q.v.). 

His diwjin has been published in W. Ablwardt’s The Diwans of 
the Six Ancient Arabic Poets (I.,on(lon, 1870). Some of his poems 
have been translated into Latin with notes by B. Vandenhoff 
{Berlin, 1895). (G. W. T.) 


TARAl, or Term {i,e. “ moist land "), the name of the sub- 
montane strip of marshy jungle stretching beneath the lower 
range.s of the Himalaya in northern India. This strip may be 
said to extend roughly from the Jumna river on the west to 
the Brahmaputra on the cast, though the term is now officially 
confined to a subdivision of Naini 'I'al district in the United 
Provinces; area, 776 sq, m. ; population (1901) 118,422. 
At its northern edge, where the waterless forest tract of the 
Bhabar ends, a series of springs burst from the surface, and 
these, increasing and uniting in their progress, form the numerous 
streams that intersect the Tarai. 'I'he Dcoha is the great river 
of the 'I'arai proper, and is navigable at Pilibhit. Elephants, 
tigers, bears, leopards and other wild animals arc found. Every- 
where it is most unhealthy, and inhabited only by tribes who 
seem proof against malaria. A large portion lies within Nepal. 

TARANTO (anc. Tarentum, </.^'.), a seaport of Apulia, Italy, 
in the province of Lecce, 50 m. from that town W. by N. by 
road, and 68 m. by rail (44 m. W. by S. from Brindisi). Pop. 
(1901) 50,592 (town); 60,331 (commune). The city proper 
is situated on a rocky island 56 ft. above sea-level, which in 
ancient times was a peninsula, the isthmus on the west having 
been cut through by Ferdinand 1 . of Aragon. This island 
separates the Gulf of I'aranto from the deep inlet of the Marc 
Piccolo, and is sheltered by two other flat islands, San Pietro 
and San Paolo ; the latter is occupied by a lighthouse. This 
rock is the site of the citadel of the ancient town ; its popula- 
tion is confined within small houses and narrow streets. 'I’he 
Strada Garibaldi along the ^lare Piccolo is inhabited l)y fisher- 
men whose language retains traces of Greek. The cathedral, 
dedicated to San ('ataldo, an Irish bishop, dating from the 
nth century, has externally some remains of Saracenic Gothic ; 
intenially it has been completely modernized, and the shrine 
of the patron saint has been termed “ an orgy of rococo.” 
Below it is an early ('hristian basilica excavated in 1901. 'I'herc 
is a line museum in the former (onvent of San Pasquale con- 
taining antkjuitics unearthed in the neighbourhood. Adjacent 
is the Palazzo degli LIffizi, completed in 1896, containing various 
public offu'es. 'I'o the south, outside the Porta di Lecie, is 
the Citta Nuova, on the .site of the main part of the ancient 
town. 'I'he chief industry is the cultivation of oysters in 
four large beds in the Mare Piccolo ; besides oysters, Taranto 
carries on a hirge trade in cozzcy a species of large black mu.ssel, 
which is packed in barrels with a special sauce. The other 
trades are olive-oil refining, barrel-making and soap-boiling ; 
corn, honey and fruit are largely exported. Excellent fish 
abound in the Mare Piccolo, ninety-three different species 
being found. 'I'he ebb and flow of the tide is distinctly visible 
here, 'faranto being one of the few places in the Mediterranean 
where it is perceptible. In 1861 the strategic importance of 
'I'aranto was recognized by the ludian government, and in 
1864 a Naval Commission designated it as third maritime 
arsenal after vSpezia and Venice. Work was begun on the 
arsenal in 1883 and continued as the finances of the state per- 
mitted ; it is capable of turning out new warships and of exe- 
cuting repairs of all kinds for the Mediterranean squadron, 
'riie arsenal extends for a mile and a half along the southern 
coast of the Marc Piccolo, which constitutes its chief basin. 
'Fhe receiving-dock and the anchorage for torpedo boats, with 
its wide landing-stage, form dependencies. The dock, 655 ft, 
long, J30 ft. wide and 37 ft. deep, is divided into two compart- 
ments, each capable of containing a full-sized battleship, and 
can be pumped dry in eight hours by two 600 h.p. steam pumps. 
'I'he Marc[,Grande is connected with the ^larc Piet olo by a channel 
875 yds, long, large enough to permit the passage of the largest 
battleship ; the channel was bridged in 1887 by an iron swivel 
bridge, which when open leaves a pas.sage w^ay 196 ft. broad. In 
its present form the Mare Piccolo provides a well-sheltered 
anchorage, 36 ft. deep and 6325 acres in extent. The com- 
mercial harbour lies vS. of the railway station outside the Mare 
Piccolo. In 1905 nearly 180,000 tons of shipping cleared the port. 

In 927 Taranto was entirely destroyed by the Saracens, but 
rebuilt in 967 by Nicephorus Phocas, to whom is due the 
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construction of the bridge o\'er the channel to the N.W. of the 
town, and of the aqueduct which passes over it. The town was 
taken by Robert Guiscard in io6^v His son Rohemond bec'anic 
prince of the Terra d’Otranto, with his capital here. After his 
death Roger 11 . of Sicily gave it to his son W illiam llu‘ Had. 
'I'he emperor Frederick 11 . erected a castle (Rocca Irnperiale) 
at the highest point of the city. In 1301 Philip, the son of 
Gharles II. of Anjou, became prince of Taranto. Ihe castle 
dates from the Aragonese period. The tarantula (see below), 
inhabits the neighbourhood of 'laranto. The wild tlance, 
called tarantella, was supposed, by causing perspiration, to 
drive out the poison of the bite. (T. As.) 

TARANTULA, strictly speaking, a large spider {Lycosa 
tarantula), which takes its name from the town of laranto 
(1 arentum) in Apulia, near which it occurs and where it was 

formerly believed to 
be the cause of the 
malady known as 
tarantism.” This 
spider belongs to the 
family Lycosidae, and 
has numerous allies, 
efjualling or surpassing 
it in size, in various 
parts of the world, 
the genus Lycosa being 
almost cosmopolitan 
in distribution. The 
tarantula, like all its 
allies, spins no web as 
a snare but catches 
its prey by activity 
and speed of foot. It 
lives on dry, well- | 
drained ground, and 
digs a deep burrow 
lined with silk to pre- 
vent the infall of 



Galaxies lucasii, an Arachnid of the order particles of soil 

Solifugae, connnonly but ^vr()ngly called . winler it 

tarantula in Kgvpt. 

covers the orifice ot 
this burrow with a layer of silk, and lies dormant underground 
until the return of spring. It also us(‘s the burrow as a safe 
retreat during moulting and guards its cocoon and young in 
its depths. It lives for several years. The mule is approxi- 
mately the same size as the female, but in neither sex docs 
the length of the body surpass three-quarters of an inch. Like 
all spiders, the tarantula possesses poison glands in its jaws, 
but there is not a particle of trustworthy evidence that the 
secretion of these glands is more virulent than that of other 
spiders of the same size, and the medieval belief that the bite 
of the spider gave rise to tarantism has long been abandoned. 
According to traditional acrounts the first symptom of this 
disorder was usually a state of depression and lethargy. From 
this the sufferer could only be rou.scd by miisir-, which excited 
an overpowering desire to dance until the performer fell to 
the ground bathed in profuse perspiration, when the cure, at 
aU events for the time, was supposed to be effected. This 
mania attacked both men and women, young and old alike, 
women being more susceptible than men. It was also con- 
sidered to be highly infectious and to spread rapidly from 
person to person until whole areas were affec ted. The name 
tarantella, in use at the present time, applies both to a dance 
still in V€)gue in Southern Italy and also to musical pieces 
resembling JP their stimulating measures those that were 
necessary tflr" rouse to activity the sufferer from tarantism in 
the middle ages. In recent times the term tarantula has been 
applied indiscTiminatcly to many different kinds of large spiders 
in no w’ay related to Lycosa tarantula ; and to at least one 
Arachnid belonging to a distinct order. In most parts of 
America, for example, where English is spoken, .species of 
Aviculariidac, or “Bird-eating” Spiders of various genera, are 


invariably called tarantulas. These spiders arc very much 
larger and more venomous than the largest of tlie Lyco.sidae, 
and in the southern states of North America the .species of 
wasps that destroy them have been called tarantula hawks. 
In Queensland one of the largest loc'al spider^, known as 
Ilolconta imnianis, a member of the family Clubionidae, bears 
the name tarantula ; and in Egypt it was a common prac tice 
of the British soldiers to put together scorpions and tarantulas, 
the latter in this instance being .specimens of the large and 
formidable desert-haunting Arachnid, Caleodes lucasii, a member 
of the order Solifugae. Similarly in South Africa spcrics of 
the genus Solpu^a, another member of the Solifugae, wcTe em- 
ployed for the same purpose under the name Uirantiila. Finally 
the name 2 \irantula, in a scientific and systematic* sense, was 
first given by Fabrieius to a C'eyloncse species of amblypygous 
Pedipalpi, still .sometimes quoted as Phryyius lunatus. (R. I. 1 *.) 

TARAPAcX, a nc_)rthcrn province of (Tile, bounded N. by 
Tacna, E. by Bolivia, S. by Antofagasta, and \V. b\ the Pac ific. 
Area 18,131 sq. m. Pop. (1895) 8().75i ; (1902, cstimatc*d) 
101,105. It is part of the rainless desert region of the Pacific 
coast of South Ame rica, and is absolutely witlioiit water except 
at the base of the Ancles where streams flow down into the sands 
and arc lost. In some of these places there is vegetation and 
water enough to support small settlements. The wealth of 
'Tarapac^a is in its immense deposits of nitrate of soda (found on 
the Pampa de 'ramarugal, a broad desert plateau between the 
coast range and the Andes, which has an elevation of about 
3000 ft.). 'Fhe mining and preparation of nitrate of soda for 
export maintain a large population and engage an immense 
amount of capital. Silver is mined in the vicinit\ of Tqui(|ue, 
the capital. The ports of the province are Pisagua. l(|uiquc 
and Patillos, from which “ nitrate railways ” run inland to the 
deposits. Tarapaca was ceded to ('hile by Peru alter the war 
of 1879-1883, and w’as organized as a province in 1884. 

TARARE, a town of east-central France, in the department 
of Rhone, on the Turcline, 28 rn. W.N.W. of Lyons by rail. 
Pup. (1906) 11,643. It is the centre of a region engaged in 
the production of muslins, tarletans, embroidery and silk-plush, 
and in printing, bleac hing and other subsidiary processes. 'Fill 
1756, when tlie manufacture of muslins was introduced from 
Switzerland, the town lay unknown among the Beaujolais 
mountains. 'Fhc mannfacturci of Swiss cotton yarns and 
crochet embroideries was introduced* at the end of the j8th 
century ; at the beginning of the 19th figured stuffs, ujicm- 
w’orks and zephyrs were first produced. The manuf.icluro 
of silk-plush fur hats and machine-made velvets was set up 
towards the end of the T9th century. A busy trade is (*arried 
on in corn, cattle, linen, hemp, thread and leather. 

TARASCON, a town of south-eastern France, in the di^part- 
ment of Bouches-du- Rhone, 62 m. N.W. of Marseilles by rail. 
Pop. (1906) tcjwn, 5447 ; commune, 8()72. 'Jaras(*on is situated 
on the left bank of the Rhone opposite Heauiaire, with which 
it is ccjnnected by a railway bridge and a suspension bridge. 
The church of St Martha, built in 1187-97 on the ruins of a 
Roman tcmplcj and rebuilt in 1379-1440, has a Gothic spire, 
and many interesting pictures in the interior. Of the original 
building there remain a porch, and a side portal flanked by 
marble columns with capitals like those of St T’ro{)himus at 
Arles. 'Fhe former leads to the crypt, where are the tomlxs 
of St Martha (1658), Jean dc Gossa, governor of Provence under 
King Rene, and Louis II., king of Provence. 'Fhe castle, 
picturesquely situated on a rock, was begun hy Count Louis IJ. 
in the iqth century and finished by King Rene in the 15th. It 
contains a turret .stair and a chapel entrance, which are charm- 
ing examples of 15th-century architecture, and fine wooden 
ceilings. 'Fhe building is now used as a prison. The hotel-dc- 
ville dates from the T7th century. The civil court of the 
arrondisscmc'nt of Arles is situated at Tarascon, which also 
possesses a commercial court, and fine cavalry barracks. 'Fhe 
so-called Arles sausages are made here, and there is trade in fruit 
and early vegetables. In Tartarin de Tarascon Alphonse Daudet 
has satirized the provincial life of 'Farascon. Its uneventfulness 
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IS varied by the fair of Beaucairc, and it used to be the 
scene of the two fetes of T.a 'Tarasque, the latter in celebration 
of St Martha's deliverance of the town from a legendary 
monster of that name. King Rene presided in 1469, and grand 
exhibitions of costume and strange ceremonies take place 
during the two days of the festival. 'I'arascon was originally 
a settlement of the Massaliots, built on an island of the Rhone, 
file in(‘dieval castle, where Pope; Urban 11 . lived in 1096, was 
built on the mins of a Roman camp. 'I'he inhabitants of 
rara..con prese rved the municipal institutions granted them 
by th(‘ Romans, and of the absolute power (lainied Iw the 
counts of Prova nee they only recognized the rights of sovereignty. 
'I'arascon played a bloody part in the White 'I’error of 1815. 

TARAXACUM, the name usually applied in medical practice 
to the common dandelion {q.v.). 

TARBELL, EDMUND C. (1862- ), American artist, was 

born at West Groton, Mass., on the 26th of April 1862. He 
was a pupil ol the schools of the Boston Museum of Fine Arts 
and of Pioulanger and Lefebvre, Paris, and became a distin- 
guished painter of the landscape, of the figure, and of portraits, 
winning various important prizes and medals at exliibitions. 
in rood h(i was elected a National Aeademic'ian, besides being 
a member of the 'I'cm American Painters, and he became in- 
striielor of painting in the Boston IVIuscum of Fine Arts. 

TARBERT, a fishing village at the liead of East Loch Tar- 
bert, an arm of the sea on the west shore of tlie mouth of Loch 
Fyne, Argyllshire, Scotland. Pop. (190 r) 1697. 'Die harbour, 
though it has a narrow entrance, is absolutely sale and can 
shelter the whole of the Loch Fyne fishing fleet. The pier fur 
the |)assenger steamers that call here is about J m. from tlu* 
village. I'he coast of the bay is rocky and th(^ cliffs arc fringed 
with young firs, the village itself being quite a pretty place, 
fhe herring fishery — including a large' trade in ('uring forms 
the only industry, 'fhe parish church occupies a fine situation. 
Overlooking tlie harliour are the ruins of a c'astle built by 
Robert Bruce in 1326. 'fhe isthmus connecting the districts 
of Knapdale and Kintyre is little more than one mile wide, 
and boats uscvl once to lie draggcvl across to the head of West 
Loch Tarberl, a narrow sea loeli nearly ten miles long. A 
proposal to cut a canal across to shorten the sail to Islay and 
Jura has ncvcT ])rogress(‘d further. 

TARBES, a town of south western France, capital of the 
department of Hautcs-Pyrc'necs, (>S ni. W.S.W. of Toulouse on 
the Southern railway. Pop. (rgoO) town, 20,86b; commune, 
25,869. 'farbes is situated in a beautiful and fertile plain, in 
full view of the Pyrenees, on the left bank of the Adour, streams 
from which are ('ondueted through all parts of the town. The 
lines of the Southern railway from Moreenx to Bagneres-dc- 
Bigorre and Lourdes and from 'I’oulonsc to Payonne cross here. 
Chief among the many open spaces is the Jardin Massey 
(55 acres), given to his native town by a director of tlic gardens 
of Versailles and containing a museum of sculptures, paintings 
and antiquities. Near a small lake stands a (ioistcr (rslh 
century) transferred from the abbey of St Sever-doKustan, 
14 m. iSI.E. of Tarbes, and a bust of I'heophile Gautier, a native 
of Tarbes. The andiitecture of the ('athcdral, Notre Dame de 
la Sede, is heavy and unpleasing, but the cupiola of the transept 
(T4th century), the modern glass in the i2lh-renlury ayise, and 
a rose window of the 15th century, in the north transept, are 
worthy of notice. There is also a modernized Carmelite chiin h 
originally built in the 13th century, 'larbcs is a well-known 
centre for the breeding of Anglo-Arabian horses, much used 
by light ('avalry ; and its stud is the most important in the south 
of France. The industrial establishments include tanneries, 
tile-works, s;iw-mills and turners’ shops, 'riicre are important 
lairs and markets. Well-known racc-meetings are held on the 
Laloubcre course. 

Under the Roman dominion Ttirha^ which was about 11 m. 
S.E. of the present town of 'I'arbes, was the capital of the 
Bigerriones, one of the states of Novempopulania. The 
bishopric of Tarbes dates from the 5th century, and in feudal 
times its bishops held the chief temporal authority, that of 


the counts of Bigorre, of which Tarbes was capital, being limited 
to the (juarter of the town where their castle was built. 'J'he 
English held the town from 1360 to 1406. Jn 1569 Tarbes was 
burnt by Gabriel, count of Montgomery, and the inhabitants 
w'erc driven out. Ibis happened a second time, but in August 
1570 the peace of St Germain allowed them to return. Subsc- 
(yuently I'arbes was s(iveral times taken and re-taken, and a 
number of the inhabitants of Pigorre were forced to take refuge 
in Spain, Imt in 1594 the members of the League were finedly 
expelled, d'he Jinglish, under Wellington, gained a victory 
over the French near Tarbes in 1814. 

TARBUSH (Arab, taybush), the close-fitting, flat-tojiped and 
brimlcss cap, in shape like a truncated cone, made of felt or 
cloth, worn by lyiahommedan men throughout the East cither 
as a separate headgear or forming the inner part of the turban. 
It is worn as the badge of a 'IMrkish subject in Turkey and 
Egypt, where it is red in colour with a black or blue silk tassel. 
Tt is the same as the “ fez ” (see the plate illustrations to India : 
§ Indian Cosiume). 

TARDE, GABRIEL (1843-1904), French sociologist, was born 
at Sarlat (Dordogne) in 1843. Entering the legal profession, 
he was for some time a juge d’inslnietion in his native town, 
becoming afterwards liead of the statistical department of the 
ministry of justice. lie also held the professorship of modern 
philosophy at the College de France in Ikiris, and was elected 
a member of the Academic des sciences morales et politiques 
in 1900. Attracted to the study of criminology by tlie oppor- 
tunities of his prof(;ssi()ii, he gradually built up for himself 
a reputation as an acute observer of the ph('nomcna of the 
subject, while at the same time he made striking and original 
deductions of his own. Spec'ial reference may be made to his 
theory of “ imitation ” as outlined in Les Lois de Cimilaliun 
(r8go), and further elaborated in Logiqne sociale (1895). Me 
also wrote ! 'Opinion el la Joule (1901); Les Transformations 
(III droit (1894) ; Les Transformations dii pouvoir (1899) ; JJ Op- 
position universelle (1897) and Psyckologie vconomique (1902 ; 
Eng. trans., Social Laws, 1899). Me died in Baris in 1904. 

Sec bil)lioj»raphy of tlie soeiolopiical \vTitin{»s of 'lanie in M. M. 

I )avis, Lsvciiohiejcal I ntcrprctdttoo^ of Society (('r)luinl)ia. I'liiversity 
Pn-ss, ; also A. Matay^rin, Tm Psychologic socialc dc Gabriel 

Tardc (Paris, 10 in). 

TARDIGRADA, apparently Arthropodous animals whose re- 
lationship to the great classes of this sub-kingdom is masked 
by degenerative modilication. 'Lhey are mieroseopiral in size 
and live in damp nuiss or water. 'I'he body is elongated and 
furnished with lour pairs of short, unjointed, stump-like legs, 
each terminateil by a pair of ( laws, 'i'he legs of the poslericjr 
pair project from the hinder extremity 
of the body and the anus opens between 
th(‘m. The mouth, situated at the op- 
posite end and armed witli a pair of 
stylets, leads into an oesophagus, into 
wdiich the duels of a pair of so-called 
salivary glands open. Behind this 
p( 3 int there is a mus('ular pharynx or ^ 
gizzard, which communicates with the 
wide int(!stinal trad. No organs of 
circulation or respiration are know 11 ; ' 
but the nervous system is well de- 
veloped, and consists of a pair of 
ganglia corresponding with the limbs 
and connected by longitudinal commis- 
sural chords. Anteriorly these chords 
embrace the oesophagus and unite with 
the cerebral mass which innervatc^s the Milncsium tardigra- 
pair of eves when present. The sexes i 

are not distinct, the sexual organs iK'ing ; d.,' aliinentnry 

represented by a pair of tesUs and a canal; lej^s, 
single ovary, which open together into 

the posterior end of the alimi'iitary canal. Ihe 'lardigrada have 
been regarded as di'generate A(;ari largely on account of their 
possessing four pairs of ambulatory limbs, whic h is considered 
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to be an Araohnidan ('haractcrislic. But tlu'v cannot he albliatcd 
with this order on account of the total suppression of the ab- 
domen, of their hermaphroditism and of the communication that 
exists IxTween the generative organs and the aliinentai v tract. 
These last characteristics also separate them essentially from 
the Pvenogonida, some members of which resemble them to a 
certain extent in ha\ ing only four pairs of limbs, no gnathites, 
no respiratory organs, a ganglionated central nervous systtan, 
and the abdomen rcducctrto a mere rudiment projecting 
between the last pair of legs. 

Several genera and s{)e(Mes of Tardigrada have been described, 
perhaps the best knowm being Macrohioins schultzii and Mil- 
7 jesiiim tariU^radu}}u (B- I* B*) 

TARE AND TRET, in commerce, allowances or do<liictions. 
Tare is an allowance made from the gross weight of goods for 
the box, bag or other wrapping in which the goods are pa('k(‘d. 

It mav be real, representing the actual weight of th(* wrap- 
ping; customary, when a uniform or established rate is allowed ; 
average, when one or two packages among several are weighed, 
and the mean or average of the whole taken ; or super-tare^ ai\ 
additional allowance when the package* exceeds a certain weight. 
Tret is an allu\^ance of 4 lb. in every 104 lb. of ^\cigllt, made as 
compensation for loss by waste. “ I'are ’’ comes through the 
Fr. tare^ cf. Sp. tara^ from Arab, tarlia, tarh, throwing, casting — 
the word meant originally loss, that which is thrown away ; 
'‘tret” is an adaptation’ of I’r. traite, Lat. trahere^ to draw, 
and meant a draught, transportation, also a payment on ex- 
ports, an allowance on exportation. 

TARENTUM (Gr. ra/His), a Greek rit\- of southern Italy 
(mod. Taranto, e/.i'.), situated on the X. co.ist of the gulf of the 
same name, on a rocky islet at the entrance to the only secnire 
harbour in it. It was a Spartan colony founded about the close 1 
of the 8th century n.r. (Jerome gives the date 708) to relieve 1 
the parent slate of a part of its population whi<'h did not 
possess, but claimed to enjoy, full civic rights. Legend repre- 
sents these Parthniiae (so they an* called) as Spartans with a 
‘tain on their birth, but tlie accounts are neither clear nor con- 
sistent, and the facts that underlie them have iKJt been cleared 
up. 'rhe Greeks wi*re not tlie first settlers on the pcahnsula : 
excavaticjns have l^rought to light signs of a pre-Hellcnic settle- 
ment. To the Greeks 'laras was a mvlhi<'al hero, son of 
Neptune, and he is sometimes confounded with the oceist 
(official founder) of the colony, Phalanthus. Situated in a 
fertile district, especially famous for oli\cs and .sheep, with an 
admirable harbour, great fisheries and prosperous manufadun^s 
of wool, puqde 1 and potlciy, Tarentum grew in power and 
wealth and extended its domain inland. EXan a great dirieat 
by the natives in 473 n.c., when mon^ Greeks fell than in any 
battle known to Herodotus, did not break its prosperity, though 
it led to a change of government from aristocracy to democracy. 
A feud with the Thurians for the district of the Siris was settled 
in 432 by the joint foundation of lleraclea, which, however, 
was regarded as a Tarcntine colcmy. In the .^h century 
Tarentum was the first city of ^lagna Graecia, and its wealth 
and artistic culture at this time are amply attested by its rich 
and splendid coins ; the gold pieces in fiarticular (mainly later 
than 360) are perhaps the most beautiful ever struck by Greeks 
(see NuMis.NfATic's). In the second half of the century Tarentum 
was in constant war with the Lucanians, and did not hold its 
ground ^jj^itj^ut the aid of Spartan and Kpirote condoUieri, 
Then followed war with Rome (281) in consequence of the 
injudicious attack of the mol) on the Roman flei;t in the harbour 
of Tarentum and on the Roman garrison at Thurii, the expedi- 
tion of Pyrrhus, whom Tarentum summoned to its aid, and at 
length, in 272, the surrender of the city by its Epirote garrison. 
Tarentum retained nominal lilxTty as an ally of Rome. In the 
Second Punic War it went over to Hannibal in 212, and suffered 
severely when it was retaken and f)lundered by Fabius (209), 
who sold thirty thousand citizens as slaves. After this it fell 
into d^ay, but revived again after receiving a colony in 123 n.c., 

r * .twrfc heaps of the shells of the murex, or piirplc-yic*lding 
muM«;‘were visible on the shore before the extension of the arsenal. 


which received the name of Neptunia. In the lim • of Augustus 
it was essentially Greek and a favourite place of n >()rt (Horace, 
Od.y iii. 5, 53), but it declined afterwards. B(*lis;»rius ordered 
it to be rc-fortified, but it was soon taken by 'fotila, who ivuifle 
it his treasure store. After his defeat by Narses. it was sold 
to the Byzantine ihnpire by its Gothic governor. 

One of the most interesting disi ovcries of recent years has 
been that of a ferramara on the so-called Scoglio di*! Tonno on 
the N.W. of the town, whi('h in its type and in llie (har.icter 
of the objects found there, is exactly idcnti('al with the terremare 
of the Po valley. It seems, however, to be an isolatc'd colony, 
and not to prove a parallel dcvclo[)mcnt in north and south 
Italy (T. E. Pi'et in Papers of the lUitish School a I Pome, iv., 
1907, 285). Almost the only relic of any building of the Greek 
city is a part of a Doric tcm[)le on the island — whicli the modern 
town occupies — two fluted columns, with a lower diameter 
of 61 ft., and a height of 28 ft., and some fragments of the 
enta])lature, belonging probably to the begiiining of the 6th 
century b.(\, so that this is one of the (*arliest ( xtant Doric 
temples. The condition of the siti? was, however, different in 
ancient times; the rock occupied by the modi'rn town was, it 
is true, the citadel, but was connected with the land to the west 
by an isthmus, which was only cut through by f'erdinand I. 
of Aragon ; and it was also a good deal l(*ss exh nsi\ e. 'The 
line of the walls which defended the city on the ea -t (land) side 
lias been traced, and a. few remains of well-cut blocks, with 
Greek masons’ marks, still exist. In the centre c.f the Agora 
was the liuge bronze Zens by Ly.sippus, and facing on to it 
the Ho/KtA/J, or painted portico, with pictorial re])rcsenlations 
of the lift* of Phalanthus, and the foundation of the city, and 
the museum. There was also a fine gymnasium .11 id oilier 
buildings mentioned by ('lassical writers. St ratio’.*; description 
of the site (vi. 3, 1) is a good one. Of all these .structures no 
traces remain. 'I'he Roman amphitheatre, on the other hand, 
and remains of Roman baths by the seashore, have been found ; 
the former perhajis ocrupi(*s the site of the auci(‘nt theatre, in 
which the Roman arnliassador was received in 28 r n.c. 

'three fine mosaics of the Roman pe riod were found in the 
remains of a house in 1899, and transported to the museum 
(A. Avena, lilonuoicnti delP Italia Meridiouale, Naples, J903, 
239). A fine silver jug and drinking-horn, found in 'tarentum 
in 1889 (now in Tricst) arc illustrated by A. Puschi and F. 
Winter in Jahreshefte drs Osterr, Arch, lustitufs, v. (1902) T12. 
Other silver vessels found in 1896 are in the important local 
museum (G. I’atroni in Pioticie dc’^li scavi, i8(/), 376), and at 
Bari (M. Alayer, ibid,, 1896, 547). All seem to belong to the 4th 
century B.c. To the N.W. of the town along the jMassafia 
road, neolithic tombs and a fine Greek hypogaeum in masonry 
were discovered in 1900. 

TARENTUM, a borough of Allegheny county, Pennsylvania, 
U.S.A., on the Allegheny river, about 20 m. N.E. of Jhttsburg. 
Pop. (1890) 4627 ; (i<yoo) 5 ^72 (1173 being foreign-born) ; (1910) 
7414. Tarentum is ser\ed by the Pennsylvania railway and 
by an el(*(:tric line connecting witli Pittsburg. Among manu- 
t faclures are plate glass and bottles, tabli* ware, paper, bricks, 
iron and steel articles, and steel sheets and billets. Coal 
mining is an important industry, and the borough is supplied 
with natural gas. 'rarentum was first settled in 1796, was 
laid out in 1829 at the din ( lion of Henry Marie Brackenridge 
( 1 78^)-! 871),“ who by marri.ige had come into possession of the 
site, and it was im'orporated as a borough in 1842. The first 
glass manufac tory was established in 1872. 

TARGET, GUI JEAN BAPTISTE (1733-1807), French lawyer 
and politician, was born in Paris on the 17th of December 1733. 

® Brackenridge was a prominent lawyer, a native of Pittsl)urg, 
who pr-ietised in Maryland, Missouri and Louisiana, was a district 
judge in Louisiana in 1.S12 1.S14, secretary of the U.S. commis- 
sion sent tf) South America in 1817, U.S. judge for the we.stcrn 
district of Florida from T.X21 to 1832. when he returned to J»eim- 
sylvani.a, and the author of a Voyage to South Awertca in 1817-1818 
(182(4, a History of the iMtc War between the United States and Great 
Britain (1817), Pecnllections of Persons and Places in the lCcs/(l834), 
and a History of the Western Insurrection (1859), 
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He acquired a Rreat reputation as a lawyer, less by practice in 
the courts tliau in a consultative capacity. He strenuously 
oy)posc‘(l the “ ])arlernent Maupeou,” devisiid by the Cliancellcjr 
]^Iaupeou to rrplai'e the old judiciary bodies, and refused to 
plead before it. lie was counsel for the cardinal do Rohan in 
the affair of the Diamond Necklac'e {q,v.). In 1785 he was 
elected to the* Immch Acadcany. In 1789 he was returned 
as one- of the clt puties of the Third Estate in Paris to the .states- 
ceneral, when, he supported all such revolutiemary measures as 
the union of tlic orders, the su.spc'nsive veto, the civil const itu- 
lion of the clergy, te. His exc'essive obesity, which in the 
Constituent Assembly made him the butt of the Royalists, had 
prevented him frcjm practising at the bar for some years before 
r7Sf), and wlan Louis XVI. invited him to undertake his de- 
fonc'e he excused himself on this ground. At the same time 
he published in 1792 some Observations in extenuation of the 
action of the king, from the constitutional point of view, 
which in the < in umstanc'C's of the time argued much courage. 
]<"or the' rest, lu* took no part in public affairs during the Terror. 
Under the Director)' lie was made a member of the Institute 
(1790) and of the Court of Cassation (1798). He lived to colla- 
honitc' in the earlier stages of the nenv c riminal c'ocle. Among 
his writings may 1)C‘. mentionc^d a paper on the grain trade (1776) 
and a Me moire siir Vclaf des Protestants cn France (1787). in 
\vhi('h he pleaded for the rcstora.tion of civil rights to the Pro- 
testants. 

Sec \’ic:tc^r dll Bled, “ Lcs avocats cT I’Acach'mic Praiieaisci.” in the; 
Graoit h'evue (vol. ii. 1S99) ; II. iMoulin, Lc t*iilais o V Academic : 
Tar'f^tt ct Sun fuutruit (Paris, 1884); P. Boulluehi^ Un auoiat an 
sii'rtc (rViHs, 1803)- 

TARGET, a mark to shoot at, so called from its resemblance 
in shape to the “targe” or small round .shiedd, fiartic-ularly 
the round wood and Ictather buckler, with ii\etal bosses, and 
IcMig spike yirotruciing from the central boss, which was carried 
by the Highland clans ; at the back was a leathern sleeve in 
whic'h the left arm was in.sc;rtecl. In tlie 17th century, as body 
armour c'c*ased to be used, the infantry soldier often carried a 
light shield of various forms whic*h was known as a “ targcT,” 
which is a diminutive of large ; such soldiers were known as 
“ targeteers.” “ 'large ” is a word that has been the subject 
of muc'h etymological discussion. On the one hand is Icmncl 
the O.E. tar^e, with hard g, a. shiedd, cf. Texd. tarf^a, shiedd, 
target, and 0.11. Ger. zar^a, frame, side*, border; on the othcT 
is I'r. targCy Sy). and Ikirt. tarja, Ital. tar^a, buckler, shield. The 
soft and hard g’s point to two distinct words. In vSp. and 
Port., is found adan^a, a square target or bucklcir, which is an 
Arabic word, at darhat or darakat, a leather shield. The O.E. 
and Tccl. words caii hardly have come; from an Arab. .sourc:c, 
and the relation between the two words is an c'tymologic'al 
puzzle! (see Skc.!at, Etym. Dict.j ic^io). I'he target as a mark 
to shoot at is, for arcdu*ry, a circailar canvas-coverc'd frame 
stuffc'd with s'traw' and marked with concentric rings surrounding 
thc! centre or bull’s-eye. For shooting with the riile the target 
is usually square. 

In Ihcf clays of thc smooth-lwre musket, and for many years 
after the inlroduction of small arms of precision, the targets 
used in musketry training w'ere of a “ match ” and not a 
“ service ” cdiarac'tc-r. The target was while with a black 
bull’s-cyc (c'ountiug 5 y)c.)ints) and two rings, invisible to the 
fircr, c alk'd thc “ inner ” and the “ magj)ie,” and scroring 4 and 
3; the rest of the target was c'allc'cl the “ outer” and counted 
2 points. 'Phis system was the; basis of all match shooting, 
whether with match c^r service rifles, and (with the trifling 
difference that the bull courilc'cl 4, the inner 3 and the magpie 
and outcT alike. 2) it was followed in military range! praclice. 
i^r c!ollec'tive fire regular rows of black silhouettes c^n white 
screens were! employed. 'Uhese were a compromise between 
bnll’s-cye and servic’c targets W'hich possessc'd thc virtues of 
neither. But after the S. Afric:an war bulPs-eye practices were 
clirninatc!d from the musketry course of the liritish army, and 
in the musketry regulations of 1Q09 they were rc!stricted to 
the earliest stages of recTuits’ training and trained scjldiers’ 


“ refresher ” courses. The use of the bull’s-eye to-day is to 
U'ach thc soldier to shoot uniformly, that is, to “ group ” his 
shots closely. 'J’hc pcjsition of his shot group with reference 
to the biill’.s-cye does not matter ; if his group is comprised 
within a 6 or 12-inoh ring (at 100 yards range) he is passed on 
to more advanced prac tices at servic:e targc.ts. llie latter arc 
no longcT coloured blac k-and-white, but are of thc dull colours 
which are met with in the field, either brown head-and-shoulders 
painted on a green-grey canvas bac kground or brown silhouettes 
held up against the face of the stop-butt. The National Rifle 
A.s.'^ocialion in 1910 followed the lead of thc War Office to some 
extent as regards the targets used at the Bisk!y meeting in 
“ service-rifle ” competitions. For collective practices at thc 
more imy)ortant military stations large areas of ground are 
prepared with silhouettes in entrenchments, dummy guns, &c. 
Mec:hanical “ running-man ” and “ disappearing ” targets are 
also used fur training in snayi-.shooting and rapid fire. Thc 
targcit used in naval gunnery is a large floating frame of timber 
either fixed by buoys or anchors or towed at a distance by a 
ve.ssel (see Ordnanck : § Naval Gunnery). 

TARGUM. 'I'he 'Pargums arc thc Aramaic translations — or 
rather paraphrase.s — of the bcxjks of the Old Testament, and, in 
their earliest form, date from the time when Aramaic superseded 
Hel^rew as thc spoken language of the Jews (.see Hebrew 
Language). In their origin thc!y wc're designed to meet the 
needs of the unlc!arnecl among the people who had ceased to 
understand thc Hebrew of the Old 'J’estament. In thc absence 
of any precise c\'idenc:c on the point it is impossible to give 
more than a rough estimate as to thc period at which Hebrew, 
as a spoken language, was finally displaced by Aramaic. It is, 
however, certain that the latter language was firmly established 
in Palestine in the 1st century a.d. By that time, as wc know 
from many sources, Aramaic was not only the language in 
('ommon use, hut had also received olTicial recognition,^ dt'spitc 
the fact that Hebntw still remained the learned and sacred 
tongue. Hence wc may reasonably infer that the mass of thc 
people had adopt (xl Aramaic at a considerably earlier period, 
prol)ably, as earl)' as the 2n(l century n.r., and that the need of 
Aramaic translations of thc sacred text made itself felt but 
little later. By the Jews- the introdui'tion of Targums is 
ascribed to Ezra ; but this tradition, which probably owes its 
origin to the Taliiiudie explanation of Neh. viii. is incon- 
sistent with the linguistic evideiu'c furnished by thc post- 
exilic literature of the Old 'Pc'stament, and must be rejected as 
uiihistork'aJ, if only because llu* proce.ss by which Aramaic 
took thc place of Hebrew was admittedly a very gradual one. 
'Phe Talmudic tradition, howevcT, is, doubtless, correct in con- 
necting tlie origin of 'Pargurns with the custom of reading 
sections from the Law at the weekly services in the synagogues, 
siiKH! the ne(*d for a translation into the vernacular must first 
have arisen on sin h ocx'asions. As we know from the New 
'Pestament, thc custom of reading in thc ss nagogues both from 
thc Law' and from thc Prophets '' was well established in the 
1st century a.d. : its introduction, therefore, wall date from a 
much earlier period. 'Phe practice of ac'companying these 
readings with a translation into Aramaic is, further, so generally 
recognized by the 2nd century a.d. that thc Mishna*' take.s it 
for granted, and merely inculcates certain regulations to he 
observed by the Meturgemdn (translator), who had by this time 
acquin'd a definite status. From it we learn that the Meturge- 
man, who was distinct from the reader, translated each ver.se 
of the Law into Aramaic as soon as it had been n'ud in Hebrew : 
in the readings from “ thc Prophets ” three vcrse.s might be 
read at a time. Later regulations are also laid down in the 
'Palmuds in order to prevent any appearance of authority 
attaching to the translation, and also to ensure reverential 

^ Cf. Dalman, Die Worte Jesu, i). 2 f. ; Grammatik des jud.- 
paldst. Aramdisrh, 2nd cd., p. 9 f. 

^ Sanhedrin, 2\h. ; Jer. Meg-, i. 

® Nedarim, ; Jer. Meg., iv. — “ .and they read in the book, 
in the law of God, this is thc Scripture, DllSO (R.V. distinctly), this 
is the Targum.” * Acts xv. 21. 

® Luke iv. 16 f. ; Acts xiii. 14, 27. • Meg. iv. 4 6, 10. 
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treatment on the part of the translator.^ Elsewhere,- we only 
fmcl references to certain passages of Scripture, viz., the stories 
of Reiihen ami Tamar (Gen. xxxv. 22 and xxxviii.), the two 
accounts of the golden calf (Exod. xxxii.), the blessing of the 
priests (Xum. vi. 22 f.), the stories of David and Arnmai (2 Sam, 

xi. , xii. and xiii.), which might be either read and translated, 
or only read and not translated, or (aivording to a dilYerent 
tradition) neither read nor translated. It is noticeable that 
none of the passages cited conveys any rules or informat itui 
as to the character of the translation to be employed. Juvlging 
by the contents of our existing I'argums, and the 'rarguinic 
renderings gi\en in Jewish literature, it is improl)able that any 
definite system of interpretation was e\-er formally adopted, 
the rendering into the ^•emacular bi'ing h'ft to the discretion 
of the individual Metwy^enuni. At first, no doubt, the translator 
endeavoured to rcproduc'c the (original as (losely as possil)le, 
but, inasmuch as his objec t was to give an intelligible rendering, 
a nu rely literal rendering would soon be hunul to l)e insufl'u'ienl, 
and he would be forced, espec ially in the more difiicult passages, 
to takc‘ a more' elastic view' of his c>bligatic)ns. To prevent 
misc'onceplion he must expand and explain what was obseiire, 
adjust the ineidents of the past to the idc'as of later times, 
emphasize the moral lessons to be learned from the national 
history, and, linally, adapt the rules and regulatiotis of the 
Old Covenant to the c-ondilions and recpiiromcmts of his own age. 
As time went on the {wactice of introduc ing additional matter 
of an edifying character grew in popular favour, and was 
gradually extended. 'Flius, bv degrees, the reproduction of 
the original text became of seeondarv importance, and merely 
servc.'d as a pretext for the discussion of lO[)ic's that had little 
or no bearing on the context. Tlie method, by which the text 
was thus utilizc'd as a vehic le for c'oavcying homilc'tie discejurses, 
traditional sayings, legends and allegcjries, is abundantly 
illustrated by the Palestinian and later Targums, as opposcrl 
to the more sober translations of Onkclos and the Targiim to 
the Prophets. 

It would, hcjvvever, be incorrect to suppose that the Inmsla- 
tiun (jf the text was left entirely to the? imlividual taste of the 
translator, 'hhe latter is rather to be rc'garded as the' repi’c- 
sentativ'c of the age in whic'h he lived, and his interpretation 
is to he taken as reflecting the exegesis of that period. That 
there were c:c?rtain limits beyond which the translator might not 
venture, without incairring the c'c'nsurc? of the authorities, mav 
be inferred from the few instances of translation which are 
menlioncd with disapprov'ul in the Mishna and .(?lse\vhcre. 
Thus the rendering of Lev. xviii. 21 by “ d'hou shalt not give 
any of thy seed to an Aramcan woman to make hc?r conceive ” 
is censured, pr(?sumably bcruusc the prcjhiliition of Molc^ch 
worship is thereby ignored.'^ In the same ^lishnic passage it 
is forbidden to render Lev. xviii. 7 as if the text had “ his 
father ” and “///T mother.’’ ^ Vet another transhition (that of 
Lev. xxii. 28) is mentioned with disapproval in the Jerusal(?m 
dalmud,"' though it has been preserved in the Targum Pseudo- 
Jonathan ad locf* A definite rule? for guidance in translating 
is apparently pre.servcd in .the Tosejta; where it is slated that 
“ he who translates quit®»iitcrally is a liar, while he who adds 
anything is a blasphemcryff Exod. xxiv. 10, “ and they s:iw the 
God of Israel V^is c:itcd as an example. It is argued that the 
literal rendeiingl of this passage is inadmissil^le, bec ause no 
man has ever aedn God ; on the other hand, the? insertion of the 
word angel ” before God would ])C blasplic?mous. 'I'hc corn?rt 
rendering is statc?d to be “ and they saw the glory of God.” 
But it is doubtful if the rule here given was ever intended to 

' Tos. Mr"., 3 ; Jrr. iv. i -3 ; Sota, 306 ; Si>phcrim, xi. i, 

xii. 7, xiv. 2. 

- Me"., 25, 25/?; cf. CinsburKer, M.G.W.J., \liv. i f. 

'* Me"., iv. 9 ; cf. Jcr. Meg., iv. 9 ; SaidufL, i\. i, where* thc^ 
incrininf^ is ^i^iv'cn as — “ He who marries an Aramcan woman nncl 
raisi'th up chiklren hv her rai.seth up enc?mics tc^ Gotl ” ; for another 
explanation, sec Ginshurger, M.G.W.J., xliv. 5 f. 

* Cf. Berliner, Ton^gum Onkelos, ii. p. 85 f. 

® Meg., iv. K). ® Cf. Ginsburger, l.c, 

^ Tos. Meg., end. 


apply to more than the particular type of pas.sngc* exemplified : 
if it had been applied gcncTally, it would have clashed with the 
whole trend of Midrashic and d'argumic paraphrasi'. 

rhere can l>c little doubt that the 'Lirgums I'xislcd for a 
long time in oral form. They belonged to the class of tradi- 
tional literature whic'h it was forbidden to write down, and, so 
long at least as the 'rarguin tradiliem remained active, there 
would bo little teinj)talic)n to commit it to writing. But it is 
highly probable that this prohibition, in tlic c'asc? of the 'largums, 
w’as mainly c'nforccd with respc'ct to those parts of the Old 
'IVstamont whicL were read in the synagogal serv ices, r.g. the 
Law and the Prophets, and that it was less rigidly observed 
in regard to the other portions of Scripture; a written trans- 
lation of the latter would be of spi'cial value for the purpose 
of private study. Hence there is no need to reject the tradition 
as to the exi.stcnce of a written d’argum on Job in the time 
of Gamaliel (1st century a.d.), especially as rcfcTcnc'cs to 
'larguin .MSS. occur in tlie ^lishna and t'lsewhcre.'’ P>ut, as 
Dahnan has pointed out,^" it was not these maiuiscTipts, but 
the living tradition of the learnc'd which was recognized as 
authoritative throughout the period which close's with the 
compilation of tlu* lalmud. . . . 'I’lic otlicial recognition of a 
written Targum, and tliercforc the final fixing of its text belongs 
to the post-Talmuclic: period, and is not to be })laccd earlier 
than llie 5th century. 

I. 'r.VRC.UMS C’)N' THK Pi- NTATICUCH 

(i) The so-call(‘(l 'I'argum of Onkvlos .aclmittccllv' owes its 
name to a mistnkc'n refcTcnee in the Babyloni.in 'r.ilmud.'^ 
In its original context, that of the jeriisalein Tilnuid,'’'^ the 
])assage relers tt) the (.ireek translation ot Acpiila. AVitli tlu* 
exeeption of this one relerence, the Tnrgnin is iduays intrn- 
(Inc'cxl in the Mal:)vloniian talmnd hv' the plirase “ as we trans- 
late ” (;rc;-in?2i5). or “ our 'rargnm " (p'"I D'l 3 "'n) : it is pro- 
bable. tluTefon*, that the name ol the* author, or authors, was 
unknown to the Babylonian fi ws. It is lirst (]noted iinck'r the 
title ot the Targnm of t)nk<.'los l)y ('.aon Sar Slialoin (< 1 . a.d. 859). 
.•\cror«ling to l)alman.'^ its language* dili'*rs in many matc’rial jmr- 
lienlars irom the* .\ramaic dialc'Cls ot the* Palestinian .and Babylonian 
Talmuds, aiul is nion* closely allic'd to tlu* biblical Aramaic. On 
tlie linguistie sidi>, therelon*, wc* may regard Onkelos “ as a faithful 
ri‘]iresentative of a Targum which had its rise* in Judaea, the old 
seat of Palc‘slinian literary activity.” It is not, 'hnuevi'i*. to bt* 
regarded as a reproduction in written form of a Palestinian trans- 
lation, but rather as an ohicial translation of tin* l.aw, in 
Ju(lac*an dialect, which was rarrif*d out in Bal)ylon. probably 
about tlu* 4II1 century a.d. ; in its final form.' arcc-irding to 
D.alman (/.r.) it cannot be earlier than the qtli cenlnry. 'I'lic 
translation, as a whole, is good, and adherc's vi*ry closely to the 
Hebn*w text, wliicii ha.s not bi'(‘n without its infhience on the 
Aramaic idiom ; at times, especially in tlie jioetieal jiassages. a 
freer an«l nuire paraplirastic method* is employeil, and the version 
shows (‘vident traces of llalakhic ;ind llaggadic (‘.xjiansion. The 
Hebrew text used by the translators ap])(’nrs to have I)ei'n practi- 
c.ally identical with tlu* Alassoretic. 'Hie version was held in high 
cstf*cm in Babylon, and, later, in Palestine, and a sperial Massora 
was ina<le for it. The latest edition is Berliner’s reprint (1884) ot 
the Fu/itiii .Sifhhioiirtii 

Of all the extant largums that of Onkelos affords perhaps the 
most rharaeteristic and consistent example* of tlu* cxc'gelical methods 
em]>loycd in these works. Two iirindples may In? said to have 
guided the translators. On the one hand, they had. as their 
primary ohjcct, to produce a faitlifid rendering of the original 
which at the same time would be intelligible to the ])eople : for this 
purpose a purely literal translalion would bo insulheient. On tlu* 
other hand, they regardi'd it as lU'i essary to present the sacred 
lc*xt in such a manner as best to convf'y the particular form of 
interpretation then current. But later Jewish e.xi*gesis was espe- 
cially concerned to eliminate everything in the sacred writings 
that might give rise to misconcc])tifm with res]u*ct to God on the 
part of the unlearned. Hence we find various exjiedients adopted 
in the Targums for avoiding any refeicncc? to the Deity, which 
might be misunderstood by the ]>eopl(‘, or which involved a]>parenl 
irreverence. Kxampl(*s of this jiecnliarlv Targnmic method are ; 
(i) the insertion of ” word ” ” glory ” (N'T'). “ presence ” 

before tlio divine name, when (iod is referred to in his 

” Tits. Shahb. ; cf. Jcr. .Shahh,, xvi. ; Hah. Shabb., 1 1 ; 

Sopheyim, v. x\’. 

” Jod. iv. 5. and see tlu; preceding references. 

Gramnintik dev jiidiach-pnltisthnschen Arnmaisch, p. 12 f. 

“ Mrs;. 3rt. 12 Meg. i. 9. Qycinim. j). 12 f. 
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• Icalings with rnm ; (2) tlic insertion of the preposition “before” 
(Dip) when God is the object of any action ; (3) the use of the passive 

for the active voice, c.^. Dip '^>3 for yi' or HKl ; "p y'OC? for ; 

for my, NV', 11 ', sn ; I'Dl for IDT ; (4) the use of periphrasis 
for the more pi fmounced anthro])omorphisms, such as “ to smell,” 
“ t:) taste,” or wlu*n the use of tlic status constructus might seem to 
bring God into too close connexion witli men or things; (5) the 
use of dilTeriait »_*xi>ressions, or the insertion of a preposition before 
the divine name, when God is compareil to man, or the same 
action is i^reiHc ated of God and man ; (0) the use of " for ilM' and 

D'n^?S. and tlie leiidering &<^ni or SiyO when D'lli^N denotes heathen 
gocls. Inslances of this endeavour fo maiiitain, as it were, a 
respectful distance in speaking of God occur on every page of the 
'rargums, but » ases also occur, by no means iiifretjuently, where 
human actions and })assions are ast ribetl to God. 'fhe explana- 
tion ol this plu iiomenon is to be found in tlie tact that anthroj)o- 
mori)hisms, as such, wtM'i* not necessarily avoided, but only in 
those cast's wliere they might be misunilerstood by the people. 

(2) In adiiition to {he I'argum of Onkelos two otlier Targuins to 
the I’eiitateuch art* cited bv Jewish authoritit^s, under the titles 
ol the Jfyustuilmi and the Targum of Jonathan ben U/./.iel. 

01 these th(' loriiier contains only portions of the Pentateuch,^ 
and IS tlicr(*torc usually designated the Kragmentary (Jerusalem) 
'rarguiu. In a large numb('r of eases this 'rargum givc's merely a 
variant reiulering ol single words : where longer ])assagcs are given 
it ])resents a very paraphrastic translation, and bears all the marks 
ot a lat(-' Ilagtcidic comjiosition. Its fragmentary charLictcr arises 
from th(‘ fact that it is simply a collection of variac Icctioucs and 
additions to the v(*rsioii (if Onkelos, intended possiblv for use at 
public services ^ That tliis Targum was really intended to supp)le- 
ment that of ( )nkelos is shown by comiiaring the two texts, her 
tlie loriuer is Irecpiently unintelligible witliout the latttT, since it 
oilers no tmuslation of those words, (jr clausi's, for wliiih it gav(‘ 
the same rendering as Onhelos. On tin; otlier hand, the version of 
Onkelos atlords just th(' supplementary material that is reejuired 
to restoie s*'ie.e to the shorter text. Aloreov'er, in not a lew c.ises 
the bTagmeutarv Targum itself attaches to its variant reiidmiug 
the siiccee<lin!{ word troin Onkelos, thus indicating tlial from this 
point oiuvanls the latter version is to be lollowcd. More con- 
clusive still is till' fact tlial in a. number of old .]fnJizor MSS. we 
imd 'Targums to the Song of Moses and to the. Di'calogue, in which 
this jirocess has been fully carried out, tlie text ot Onkelos being 
giv’iMi as well as (he variants ol the Fragnu'iitarv Tiirgum. 

Th(' second Jernsalein 'Targum, or tlie so called jiseiido Jonathan, 
admittedly owes its ascrijition to Jonathan ben IG./iel to the 
incorrect solution of the alibreviated form by wliicli it was fre- 
quently cited, viz. '"H, or Tay^um Jryushalmi (’D^icn* Dinn). 
This 'I'argum represents a later and more successful attempt to 
correct and supplement tie* ‘Targum of Onkelos by the aid of 
variants derived from anotlier source. It is not, however, a 
revision of tlu' Kragmeiitiiry 'Targum — for it is clearly imk'pendent 
of that N'orsion — but is nit her a parallel, if somewhat later, pro- 
duction, in ivhieli the text of Onkelos is already combined witli a 
nuinlier ot variants and additions. It is noticeable that this 'Tar- 
gum has bi'en considerably inlluenced by ttu! Targum of Onkelos, 
and in this respect, as in others, is far k'ss trustwortliv tlian the 
I-'ragmeiitary 'Targum, as a witness to the linguistic and other 
])eculiarities of the source from which they were Iioth derived. It 
exhibits, to a marked degree, tli.at tendency to ex]>aiid the t(‘xt 
by ad(_litioiis of every kind, which lias been already noted ns char- 
acteristic of the later stages of Targuniic composition. Homilies, 
legends, traditional sayings and explanations, in fact every form 
ot Haggadic expaiisicui are utili/.e<l bv the 'Targuinist, so that at 
times his works convey the inqiression more of a late Midrash 
than of a translation. I'liis impression is liillv coiilirmed by {a) a 
comparison of tlie Talmud and later .Midr.ishic works witli whicli 
it has obvious points of contact, and (/>) the historical allusions, 
such as tli(' mention of Constantino])lc (Nuni. xxiv. ii)), of a wife 
and daughter ol Maliomet (Gen. xxi. 21), and the reh'retices to 
I'Lsau and Ishmael as representative wc>rld -powers (Geii. xlix. 26 ; 
Dent, xxxiii. .1 ; cf. I'ragm. 'Tg. to Geii. xlix. 2 ; Dent, xxxiii. 2)? 
In its translation of the Ilclirew pseudo- Jonathan is can'iul to 
avoid anthropomorphisms and to give the sense of all but the 
most simple metaiihurs, though his method is nut so thorough as 
that ot Onkelos. ICvery endeavour is made to gloss over, or 
modify, expressions which seemed derogatory to the ancestexs of 

‘ According to Zuiiz, Gottcsdicnstliclu' Voytyac^r, 2nd ed., p. So. its 
coiittMits bear the following ]iroportions to Genesis, to Exodus, 
about to Leviticus, }- to Numbers, and .} to J )euteronomy. 

“ Seligsohn, iJr duabus Hirv. l*cnt. paraphrusibus (1.S5.S): for a 
fuller discussion see Hassfreund, “Das I'ragnieiiten Targnin ” in 
^^/-G.IL./. xl. 

^ The vif‘w tliat Dent, .xxxiii. ii could only have been written 
by a contemjiorary of Jolin HyreanuS cannot be maintained; 
cf. Dalninn, Gyamm. p. 30 f., and. more fully, Bassfreund, M.G.W.J. 
xliv. (i(>o(.)), pp. .pSi f. 


Israel, and to anqilify everything which redounded to their credit. 
On the other hand, pseudo- Jonathan shows a tenilency to condmise 
those additions which it has in common with the FragmtMitary 
'fargum : in particular lie omits all quotations from Scrij^tiire. 

In regard to the source of tin* two Palestinian Targums to the 
Pentateuch, we must accept the conclusion of Bassfreund * that 
they l)oth ilerived tiieir variants from a complete Targum Jtru- 
shalmi. 'This conclusion is based on the following grounds : 
(i) V'arioiis Jewish works dating from the nth to the T4th century 
contain a larg(^ number ot (piotations under the heading '"n, 
i.c. I'argum Jcrushulmi. Of thi'se ratht'r less than a quarter are 
found in the l-ragmentary Targum, the nanainder being mostly 
takim from passages for which no translation of that Targum 
exists. 'This completer work, however, cannot be idenliiied with 
the pseudo-Jonathan, for more than half of these (piotations are 
missing from tlu* latter ; and further, in passages for which wo 
poss(?ss botli the 'Targums, the text of the Fragmentary 'Targum 
agrees niucli more closely witli the (piotations : the linguistic evi- 
dence also sliows that tlue Fragmentary 'Targnin is a more? faithful 
repres(‘ntativc ol the original source ; (2) the pseudo- Jonathan 

displays a curious inconsistency in its rendering of ]>articiilar words 
an(i jihrases, at one time following Onkelos. at another a dilferent 
sourcA*. 'That this latter source is the Taygum Jcrushalmi is proved, 
in the majority of cases, by a comparison with the Fragmc'utarv 
'Targnin ; (3) (piotations from Scri])tnre ])reserved in the T'rag- 
mentary 'Targum point to a conqileler version than our present 
Fragmt'iitary Targum. Bui though the existence of an older 
'ruygitm Jinis/ia/ini cannot be denied, it is edear that the form in 
wluVli it was utilizi'd by tlie twia Palestinian 'Fargiims cannot be 
of an early date, for many of the latest elements in the Fragmentary 
and psc'udo- Jonathan 'Targums were uiidouliledly dcTived from 
their common souri e. Mcjreover. the existence of a written Pales- 
tinian 'Targum at an (*arly date is ex])ressly excluded by the 
evidence at oiir dispo.sal. fii the middk* of the 2nd century a.d. 
K, Simon hen (iamaliel forbade the translation of the P('ntat(nuh 
in any langiiag** lait Greek ; ^ and tliis command wa.s uplicld by 
R. Johanan in the 3rd I'eiitnrv. Tahmi in tlie lime of the later 
Amoraim there is no mention (^f a written Palestinian 'Targum, 
tlujugh the ollici.il Ikibyloniaii 'Targum is repeatedly referred to in 
tJie Babylonian Talmud, in the .Midrashim, and at times also by 
Palestinian Amoraim. 'Tht'se considerations are sutticient to dis- 
prove tlie tlH'ory ol Geiger,® which lias for so long been ai'cejited 
in one lorm or anotlu-r, that tlie 'Targum of Onkelos was men ly a 
rc'jirodut'tion of tlie old Targum Jcru^Jiahni revised in accordance 
witli the “ lU'w llalaklia” iiilrodiu'(’d by K. Aqiba. N’el it is 
imiios.-iible to liold ttiat tlu* 'Taigiim ol Onkelos was tluj only repre- 
sentative of 'I'argum tradition tlial t'xisted among the* Jews down 
to tlu' 7lh eenlury .\.i)., the ]K'ri(>d to whii li the intcaaial evidimce 
compels ns to assign tlie I'uygtttn ft yuslndiin' as used l)\’ the I'rag- 
nientary 'Targum and tlu* jisi'iujo- Jonat lian. W'e must rather 
assume tliat a toleralily lixcsl 'Tarjpim tradition ('xisted in I’alesline 
from (piit(' (‘nrly times. 'Tlu* language employed in the 'Targum 
of Onkelos is. admittedly. Palestinian or Judaean, and smc(‘ 
langnagt* and thoiiglit are (*v(‘r closely allied, we may conjecture 
that th(* current Jiid.ii'au exeg(‘sis, which, in ]>art at least, must 
go back to the 2iid century .\.n., was not witliout its inlliience on 
ttie Bal»yl(»iii.m translati(‘)n. 'Tliis old 'I'argum tradition, however, 
iK'ver received official recognition in Palestine, and was unabh*, 
therefore, t(_» luald its own wlun the new* Baliylonian version was 
introduced. \Ve may infer tliat, as tiim* wa nt on, a reai lion in 
favour ol the older rendf*riiigs made itself telt, with the result that 
th(*s(' wc*re collecbal in the form of variants and a]ipeii(Ied to Onkelos. 
But the aullioritx’ (‘iijoved liy the latter reiidert'd it seeuie against 
any eiicroacliments ; lienee any later e\]iansions, espcaially those 
of a jiopular Haggadic character, naturally found their way into 
the less sten'otvped Targum It rushalmi. Tbitortunately, we possess 
but little m.alerial for roiiirolling the texts either of the Frag- 
mentary Targum or of tlu* jiseiido- Jonathan. Of the latter only 
one manuscript (Brit. .Museum Xdd. 270H) is known to exist, and 
this has been utilized by ( iiiisburger in his Tscudo- Jonathan (Berlin. 
1003). The same sclicdar has also ('dited the Paris mannsc'rijit (no) 
of tlie Fragmentary 'rargum {Das: I'yagmcntintharguni, Berlin, 
iSc^Q), to w*hich he has add('d the valiants from Cod. S'at. 440 and 
the manuscripts at Nuremberg and Leipzig, In the .same edition 
are colleiTed the various fragments of the Targum Jryushalmi , 
which are to be found in the early editions of the Pentateuch and 
in jiart also in various manuscripts. 

IL 'T.VROUMS (-IN THE PROPHETS 

The official Targum on the Prcqihets is statt‘d by th(3 Babylonian 
Talmud " to liavc been “ said ” by Jonathan ben Tlzziel, the discijde 
of llilkd, and is usually known, lh(‘refore, as the 'Targum Jonathan. 
IClsewhere in the 'Talmud, liowcver. the (piotations from tliis 
'Targum are given under the name Josc*])li bar Chijah, head of 

® M.G.W.J. xl. ® Mrg. i. IT. 

® Vrschrift (1857). pp. ib.Tff.. 4‘;i tf. ; Nachgrlassmr Schriften, iv. 
p. c)8 f. ; JiuUschr Zritsclirift (1S71), ix. ]). 85 f. 

’ Meg. 3rt. 
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tlic school .it Ihimh.iilita in the 4th century a.d. Both in lan»iiaj?o 
— thouj»h naturally then' is some variation of vocal Hilary — aiul 
style it closelv n\scmbles the Tarj^uin of OnUelos, ami appears to 
have been iiiodt'lk\i on that translation : in certain j>assa>ies. 
indeed, it appears to have inaile use of itd ITobably. like Onkelos, 
it dill not assume its hna.l form in B.ibylon before the 5th century a.o. j 
It naturally follows from the character of the orij^inal lliat the 
n’liderinc: of this Targuni is less literal than that of (Onkelos, espe- 
cially ill the prophetic books, but. wlien due allowanc e is made for 
the difticulty of the Hebrew, it may be describetl on the whole as a 
tiithful reproduction of the original text. Its pc'fuliat ities of 
nMid''ring are due to the same juinciplt's which w<‘n' notc'd as 
underlying the translation of the Pentateuch. Anthropomorphisms, 
as a rule, are avoidecl by means of Hie same expedic'iits .as those 
employed by Onkelos. expressions dt'iogatory to tlie dignity of 
God, or of the heroes of the' nation, arc softened down, while 
ligurative language is either boldly tr.uisposed. or its eharaeb'r 
c learly shown by the' introduction ol the' particle “ as ” or “ like." 
There is. further, a tendency to n.irrow down the' seope of llio 
prophetic uttcr.i nces, .iiid to limit tlu'ir applic.ition to Isr.iel and its 
immediate enemies. La'.tlv, in the obscurer passages the Uagg-ulic 
method of interpretation is einployi'd to its fullest c'xlent. while 
the tnui'.laiion tlircnighout shows a marked tendency to ex|d.inalory 
additions. 

Of a l\irquui Icnialudmi to the Prophids but little is known, 
though it is hardly doubtful that such .1 Targum exi.steii. if only 
in oral form. Traces of tliis version liavc' been disecjvered bv ' 


to Zunz* thi.s ".second" Targnm is cpiotc'd by Huslii (to Dent. iii. 4) 
as a Jc'nisalem Targnm. and also (1 Ivings x. ip) as tin* " ] Inggada ’’ 
of the Megilloth Estht'r. The Targum to (ranlicles is of a similnr 
character to th.it of tiu' " second " Esther. Halman assigns these 
rargunis to a date hall -way between the Babylonian Targnms 
(TJnkelos and tliat to the Prophets) and the Jenis iiem Targums 
to the Pentateuch and those' to the .greater ‘Hagiogr.piha. 'Fhe 
British Museum possesses fhn e imporlant Yemen iii.inuscripts for 
fhe live Megilloth and the " second " Esther Targum in MSS. Or. 
130J, 1470. and J^^7s. 

(4) T/tr to the CJiyoniilcs was first edited Irom an Erfurt 

manuscript by M. E. lUrk, ir>.S(>-if)8p A more complete and 
I accurate edition from a ('ambridge maniiseripl was edited by 
I D. Wilkins in 171 s. Tn tlie translation, which at limes is fairly 
j literal, use aiipears to have been made of the jerusdem rargums 
1 to the Pentateuch, .and of the Targums to the books of S.imuel 
i and Kings. 1 'he text represented by the lu-furt manuscript is 
assigned to tin- Slh. tliat of the ( ambridge manuscript to the 
! f)t1i century 

No 'rargums have so far been discovered to D.iniel and Iczra 
and Xehemiah. (J. E. St.) 

TARIFA, a seaport of Spain, in the province ol ( adiz, at the 
extn'mc .south point of Hk' Peninsula, 21 111. by rail W.S.W. of 
Gibraltar. Pop. (igoo) 11,723. rhe town is nearly cjuacl- 
cangular, with narrow, crooked streets, and is still surrounded 


Bacher - in the \ .iriants attached to tlu' naagin c>f the Cdilcx 
Uriuhltuiiinu's. and printed liy Eagardc in his ('(jition of I'tophctuc j 
Chiilittiio: (1.S7J). Tlu'sc Iragments, which liave been jircserved 1 
under the he.idings whY, ’I'i', I' 3'tn. exhibit ciTtain features in 
common with thi' Jeriisak'm Targums to tlie Pent.iti'ucli. and art' ' 
demonstrably of posl- Talmudic date. Accooling to Kohut’s list of | 
Targnm i]uotalions in ‘Arrt/i, a Jeru.salcm T.irgum existed ,dso for ' 
the Psalms, Proverbs, Job, ('nnliclos, L.i mentations. Tuclesinstes ! 
and ICsther, Imt this list is scarcely reliable, and. as Dalman has , 
pointer! out ' the rpiotations in 'An.-k to Kings, li/ekiel, I'roverbs 
and I. iiii'Mit.itions arc tlie only ones that point with certainly to 
the existence of a Tari^um Jcru’^halini. 

111. TarC.IMS to lllK H AOIOf.U VPIIA I 

These L'argums jiossess but little interest lor the student of 
Jewish liter, lUire ns they are almost entirely the work of indi- 
viduals, iii.ade m imitation of the older 'targums. Hespite the | 
reterence to .1 Targum of Job in the ist century (si'c abovt*), all the . 
extant Targums t(j the Hagiogr.apha are later in dale tlian the j 
Targums to tlie Law and the Proplic'ts. j 

(i) / <o'g//;us to the Piialnis mul Joh.~ These Targums iiresent i 
certain features in common and may therefore be treated under j 
the same iieading. Like all the later Targums they « xinbjt a largo | 
amount of e\planat6ry addition, chiellv Jlaggadic in character, j 
At the same time the transl.ation of the original is not n<*glect<il ; j 
and. when sep.irated from the Inter accretions, tliis is found to follow 
the Hebrew tolerably closely. I’eculiar to these Targums are the i 
double transLitions, wdiich tlu'y gi\a' to many versos, one f)f which j 
is usually H.iggadic in character, wliilc* the other is more literal. I 
Bacher-* would assign tlu*se Targums to tiie 4th or 5th century, | 
but, as Dnlman has pointed out.® thev exliibit linguistic leatures j 
in common with the Jerusalem Targums to the P« iitateuch. They ! 
cannot be earlier than the 7th century a.d., and possibly are of a 
considerably' latter date. I 

{2) The to the Proverbs stands apart owing to the ' 

peculiarity of,.t^jlangu.age in which it is wiitten. The imluence of 
the Peshitta.^fjrsion is so clearly marked.'* that i:)aln).an (/.<,) dc- ! 
scribes it as ,*] Jewish revision of that version. But .setting aside i 
the Syriasm 3 ..duc to the use of the T’esliitta, the Targuni shows j 
affinity to the Targnms to the Psalms and fob. The translation I 
literal and almost entirely free from llaggadic ailditions.^ 

GO) ^ Tqygums tn the Meqilloth.— The rliief char.artiTistic of these 
Targums IS their exaggerated use of {lara phrase. They mark the 
final stage in the development of llaggadic interpretation, in which 
the translation of the text has practically disa])])eared in a mass of 
fantastic ani irrelevant matter. The Targnm of E.sther is known 
to us m three recensions (r) that of the Antwerp PrJyglot. almost 
a literal transkition ; (2) that of the T.ondon Polyglot, w'hich gives 
practically the same text with many additions of a ITaggaclic rhar- 
acter ; (3) the so-called second (^hevi) Targnm. a much larger work, 
containing a collection of 1 it.-r Midm^him to tliis book. Acconling 

^ Berliner^ Tari^itm Oukrlos, ii. p. 124 f. 

“ xxviii, and xxix. Grawin. p. 20. 

* Judische Moyjntschrift, xx. 208 f., xxi. 408 f.. 4^2 f. 

® Gramm, p. 34. 

J. Qathe. I)e ratinvr cou^i/usus vcr^ioni^ rhaJdairnc ci syriucar. 
prehmiorum Sntnmonic, ed. Bosenmiiller. 1814 ; cf. Mavbniim and 
Noldekc in Merx A>rhiv., 1871. and Baumgartner, / tude eriliquc 
Stir V etnt du texte d\4 !*rn:)crhs, i8go. 


by its old Moorish walls. On its cast side, just williin these, 
stands the citadel. The rocky island in front of tlie town, 
connected with th(^ mainland In* a causmvay, is strongly lortificd ; 
on the south side there is a modern liglit house. Ancho\'y and 
tunny fishing is ('arriixl on, and there is some (oasting trade, 
chitdly in live stock, salt fish and fruit. Th - manidaclures 
(leather and earthenware) are unimportant. 'The oranges of 
Tarifa are famt'd for their sweetness. 

'Tarifa is the Jtdin Joza of Strabo, between Gadcs and Belon. 
.Vxording to that writi'r, it was colonized by Romans and the 
removed inhabitants of Zelis in Alaurctania 'J’ingilana. 'fhe 
Julia Transducta or Traducta of coins and of Ptokni}' ayipcars 
to be the same pku'e. Its present naiTK', dating from early 
in the 8th century, is derivi'd from 'farif, whom Tariq sent to 
Spain in commaml of the advani'c-guard of the Moorish invaders 
(sec Cai.iphatk and Stain : History). In 1292 'farifa was taken 
by Sancho f\. ol ( astile from Llic Aloors, who made scv(*ral 
suhscqiK'nt att(‘mpls to recapture it. in th(‘ defcnci' of Tarifa 
Alphonso XI. gained the battle of Salado, a short dislanc'e to 
the we.slward, in 1340. Tn 1812 a Erenrh force' of 10,000 men 
under Generals \iclor and Laval vainlv endca\'oured to capture 
'farifa, which was garrisoned by 2500 troops (mostly Brili.sh) 
under General Gough. 

TARIFF (ad;i])ted in English from the Fr(*neh ; the word 
eomes through lh(‘ Spanish tarifa, a list or schedule of prices, 
from the .^rabi^, idrifa. information, an invenlorv, know- 
ledge), a table or list of artiiles on which import or export duties 
arc levied, with the amount of the duty spceificfl, hence often 
used as a collec tive term for the duties imposed, or for the law or 
code of regulations imyiosing such duties or var)ing the scale of 
charges, fhe word is also used quite widely of any schedule of 
prii'cs or charges, and, particularly in America, of the freight or 
other eharges of a railway or steamship line. 

Resort is made to tariffs, or duties on imjiorts, partly to secure 
revenue, partly to alfcrt the course of industry within a ('ountry. 
Stri('tly speaking, th(?.se two objects are inconsistent with each 
other ; sin^'c a customs duty, in so far as it causes a domestic in- 
dustry rathc'r than a loreigm to supply the market, ceases to be 
a source of revenue. Hut in a great number of eases th(* imposi- 
tion of a duty causes only a [)artial displacement of the foreign 
supply, and hence brings some rc'venue from that which remains. 
This cirnimstanc'c strengthens the hoUl of the protective system, 
especially in countries whcTc customs duties are an important 
source of revenue, the eomhination of fiscal convenience and of 
protection to home industry being a highly attractive one. 
Wlierc tarill duties are imposed solely for rcvi'nue, an ('quivah'nt 
excise tax is imjiosed witliin the eoiintry, so as to put the 
domestic y)ro(]urer precisely on the footing of his foreign 


^ rf IMnkuss. Die syri^ehr thbcrsctzimc dcr Provcrbicii, Z.A.T.W., 

1894- 


C. V. p. 8^. 

® Rosenberg and KohV.'r in Geiger’s fiidische /.citschrifl, 1870. 
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competitor ; and tariffs so maintained are in complete con- 
formit)^ with tlK‘ principle of free trade. 

Great Britain . — lielwccn the close of the Napoleonic wars of 
iSi!^ and the year t 80 o, the tariff syst(‘m of Great Britain was 
changetl from daborate protection to practicall}' complete free 
trade. An attempt had indeed been made in 1786 to modify 
ihe rigidly prol(‘ctivc legislation of the j8th century. Jn that 
year Pitt concluded a commercial treaty with France, providing 
for large rediu lions of duties in both countries. But the treaty 
was swept away with the outbreak of the wars with France, and 
accordingly the old system was still in force in 1815. The first 
important ste]), and in some respects the dt‘cisive step, towards 
modifying it was taken in 182,1, under the policy of ITuskisson. 
In that ye;ir, and again in 1825, grt'at reductions were made in 
the duties on raw materials, especially on wool, raw silk, fla\ 
and iron, while consideralde reductions were also made in the 
duties on manufactured goods. 'I'he most sharply contested of 
the changes was in regard to silks, which had been completely 
prohibitccl, an<l were now admitted at a duty of ^^,0 per cent. A 
consideralde broach was thus made in the protective system; 
and some further changes in the same direction were made in 
the next clec'ade, espec ially undcT Lord Altliorp in 1833. But 
in the decade from 1830 to 1S40 the Corn J.aws were tlie chief 
subject of coritcntion. The great increase in population since 
the middle of the j8th eentur)' had made haigland a eorn- 
imporling country, espec ially with the rapid growth of manu- 
lacturc‘S in the early yc-ars of the ic^th century. The first syste- 
matic ('orn Laws imposing dutic^s on grain had been passed in 
1773. From 1861 onwanls a series of measures w'ere passed, all 
designed to maintain the high pric.c of grain, 'fhe Act of 18 r6 
prohil)itc(l the importation of wheat when the price? was less 
than 80s. a quarter ( - ' ’>2.50 a bushc*l). In 1822 tlu* prohibitive 
point was lowered to 70s. In 1828 the sliding scale was intro- 
duced, under whic'h th(‘ duty went up and down as the price of 
grain went down and up ; and it was against this form of the 
Torn Law that the? great agitation led l)y Cobdc'n and Bright was 
directed after 1830. For a long time the anti-Corn Law agitation 
seemed to have no effec't, although conducted with extraordi- 
nary skill and enthusiasm. In 1842, howcvcT, Sir Kobert Peel 
made the first important concession, liy modifying the .sliding 
scale, his opponent, lord John Kussell, having proposed in the 
previous year a fixed duty of 8.s. a (|uarter. In view of the bad 
harvest of 1845-46, and the famine in Ireland in 1846, Peel .sur- 
Corn rendered, and proposed in 1846 the admission of 
Laws re- grain with only a fixed duty of is. a quarter as a 
pealed, registration fec'. This change was carried, but IVel, 
1846 , being able to carry cjiily a fraction of his party with 
him, was ccanpt.llc?d shortly afterwards to resign, 'fhe Corn 
Laws had great politiccil strength, serving as they did the 
interests of the landowners, whose hole] on parliament was still 
\'ery strong ; but the general economic situation in Great 
Britain, from the rapid growth of the manufac turing population 
and the imperative need of more food, made the abolition inevi- 
table. After having been maintained till the middle of the 
century, appjirtmlly with irrc'sistible support, they suddenly 
collapsed under the strain of a season of exceptionally short 
cTops. Both their continued maintenance and their final sudden 
abolition are in some resficcts divergent from the general course 
of British tariff history. 

The remodelling of the tariff system in the direction of free 
trade went on, little retarded by the maintenance of the Corn 
Laws and not much aeccli'ralcd by their abolition. In 1842 
grc'at reductions of duty were made on a large number of 
articles ; in 1846 still further reductions of duty were made ; 
another series of changes came in 1853 ; and finally, in t86o, 
uenerai rc'mnant of prot(‘ctive duties disappeared. 

changes The four acts of 1842, 1846, 1853, i860— the first two 
under Peel’s leadership, the second two under Glad- 
1842 - 60 . guidance— thus carried out gradually the 

policy of free trade in regard to other articles than grain. 
'I'he first of them, in 1842, was sigmilized by the introduc- 
tion of the Income Tax as a means of raising revenue to replace 
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that lost by the diminished import duties. The last o'f them, 
in i860, was largely influenced by the great commercial treaty 
with France. In that treaty the concessions made to France 
were the reduction by (ircat Britain of duties on wines and 
spirits, and the admission, fice of duty, of some important 
French products, notably silk manufacTures, gloves, and other 
products in which the French had superiority. Great Britain, 
instead of limiting the concessions to France, in i860 made them 
applicable to all the world, 'fhe silk manufacture, as to which 
the first great changes liad been made in 1824, and on whose 
products the dutic?s had been kept higher in pre\ious acts than 
on other manufactures, was thus compelled, notwithstanding 
violent opposition, to face unfettered foreign competition. 

Two general features should be noted in regard to the tariff 
history of Great Britain, in the first place, most of the reduc- 
tions of duly on manufactured articles wctc of little practical 
signific'aiicc. 'I'he gieat mass of manufacturc^d commodities 
were produc.ecl in the United Kingdom more cdieaply than in 
foreign countries, and would not havc‘ been imported, with duty 
or without, cxcc'pl in sporadic amounts for some special qualities. 
The c:hang(?s hence involved little real readjustment of industry. 
There is thus some ground for the assertion that the policy of 
free trade was not adoi)ted by the United Kingdom until its 
industries had reachc'd the stage of being independent of pro- 
tection. \k\i this does not hold good of some manufactures ; 
c*specially not of the silk industry, and some parts of the woollen 
and linen traders. Still less does it hold good of raw nuiterials, 
many of which had boi'n really affected by the duties, and were 
largely imported aftc*r their aliolition. Such was the case nut 
only with some mi'tals, such as U'ad, zinc, copper, but still more 
strikingly with tc'xtile materials suc h as wool, flax, and the like, 
and most of all with agricultural products such as grain, meat 
and mc‘al products, timber. In regard to all these, the abolition 
of protection meant a rc-al sacrifice to domestic industries. 'I'he 
second feature to be noted is die simplification \vhic:h rcsultc;d 
in the adiidnistrativc features of the English tariff. A great 
number of articles had been enumerated in the earlier tariff acts, 
each of which was imported in very small quantity and yielded 
an insignificant revenue. The nature of the cliangc*s made 
between 1842 and i860 is indicated by the fullow'ing tabular 
statement : — 



Hutios ivdiu'eil. 

Hiitios nholishcii. 

1842 46 .... 

5«'>3 

300 



1 12 

54 

1853 


^23 

iSOo .... 


371 


After i860 only forty-eight articles remained subjc?ct to duty, 
a number which has been still further reduced, the most notable 
change having been free admission of sugar in 1872. Since that 
date the English customs tariff has been simplicity itself. A 
very few articles (spirits, bec.T, wine, tobacco, tea, coffee, cocoa) 
yield prac tically all of the customs revenue, and. so far as these 
artiedes arc produced within the; c ountry, they are subject to an 
excise duly, an internal tax prc'cisely c.‘(|ual to the import duty. 
In T‘)oi, to aid in meeting the expenses of the South Afric'an war, 
a moderate revenue duty was again imposed on sugar ; and in 
1902 the shilling duty on corn and flour (abolished in 1869) was 
restored, but again taken off in 1903. In this year began the 

'larifT Reform ” movement initiated by Mr Joseph (.'hamberlain 
(fj.v.), hut Free Trade retained a strong hold on the British 
cdcctorate, and the rc'turn of the* overwhelming Radical majority 
to parliamcait in 1906 involved its rctcaition under the fiscal 
policy of that parly. In January 1910 the Liberal government 
was again returned to powder ; but the Unionist party was now 
committed to 'Fariff Reform, whicdi had made great strides in 
obtaining popular support. 

France . — The tariff history of France in the T9th century 
divides itself into three periods ; one of complete prohibition, 
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lasting till i860 : second, of liberal legislation, from i860 to 
181S1 ; thirds of re\ ersion to protection after 18S1. 

(1) During the first period the prohibitive legislation of the 
i8tli century was retained, largely in consequence of the Napo- 
leonic wars. The commercial treaty of 1786 between (ireat 
Britain and France has already been referred to as making a 
breach in the restrictive system of the 18th ( entiiry ; and in the 
(‘arly years of the French Ke\’olution a similar wa^’e of liberal 
policy is to be seen. Hut the great wars led to the complete 
prohibition of the importation of inanufactures, reat hing its 
climax in Napoleon’s Continental system. The system of pro- 
hibition thus instituted, while aimed at Great Britain, was mad(‘ 
general in its terms. Hence the importation into France of 
virtually all manufactured articles from foreign countries was 
('omplctely interdicti‘d ; and sia h was the legislation in force 
when j)eace came in 1S15. 'I'liis system doubtless was nut ex- 
pected to last after the wars had ceased, but, as it happened, it 
did last until i860. Successive governments in France made 
endeavours to break with the prohibitive system, but naturallv 
met with strong opposition from the manufacturing interests, 
not prepared to meet the competition ol Great Ifritain, whose 
industries h;id made, and were coritinualb' making, rapid strides. 
'I'he political position of the go\cnmients of the Restoration and 
of Louis Philippe was suc h that they were unwilling to forfeit 
support by pushing measures in whicF, after all, they were not 
themseUes deeply interested. 

(2) It was not until Napcoleon 111. bclievixl it to be to his 
political advantage to strengthen frjendl\- relations with Great 

Britain by the moderation of the import duties 
onVeo. finally made ; while the despotic 

character of his government enabh'd him, when once 
the new policy was entered on, to bring about a radi(’al change. 
After some secTct negotiations, in which the Kngiish ('orn Law 
agitator, Gobden, and the Fnatch economist, ( luTlniliez, look 


against competition from beyond the sea. 'lb this factor was 
added the re\'ival of national feeling and prejudice, with growl- 
ing political c'omplieatiuns and jealousies. Hence, by gradual 
steps, the (uistoms polic y of Franee has become more and more 
strongly restrictive. 'I'he first important step was taken in 
1881, when a new general tariff was established, in which spc'eific' 
duties replaeed the ad valorem duties c hiefly applied in the* treaty 
tariffs of 1860-66. riu* new rates wt‘re supposed to l)e no more 
than equivalent to those re})la('ed by them, but in fact were in 
some c'ases higher. New treaty tariffs, lt\ss liberal than the 
earlier ones, were concluded with Belgium, Switz(*rland and 
Spain ; while with other c*ountri(‘s {e.g. Great Britain) a “ most 
favoured nation ” arrangement was substituted for the previous 
treaty rc'gime. 'I’hese new' treaty arrangements expired in 
i 8()2 : evc‘n before that date, duties had lu'cn raisc'd on grain 
and meats ; and finally, in iSc)2, a new and more 
highly protective general tariff was established on 
the recommendation of ^1. .Meline, with high duties on 
agricultural j)rnducts and raw^ materials as well as on manu- 
faetures, and with provisiems for limited domestic bounties on 
silk, hemp and flax. Nevertheless, some provision was made 
for negotiations with foreign countries by establishing a mini- 
mum tariff, with rates lower than those of the general or 
maximum tariff, the rates of this minimum tarifi being apyfii- 
eable to countric's which might make concessions to ITancc. 
As a rule the; minimum tariff has been applied, after negotia- 
tion, and thus is the tariff in praetmal effect ; Ml its rales art; 
still high, and, most significant of all, agrirnlt ural j)rodncls are 
granted no rc'diictions whatcaer as compared wjili the maxi- 
mum tariff, there being hca\ y and unrclaxed duties upon grain, 
animals, mc'ats and the* like. 

Germany.— 'V\\Q tariff history of Germany, up to tlu* founda- 
tion of the German Frnpire, is the history of the Zollvercin 
or German c ustoms union ; and this in turn is closely 


an active part, Napoleon was persuaded to enter on the famous i connected with the tarilf history of Prussia. In i8i8 
commercial treaty of 1860, and virtually to fcircc its ac'iTptanc'e i Prussia adopU'd a tariff with muc'h reduced duties, 
by the French legislature. In the trcvity as finally framed duties under the inflncnc'C of the Liberal statesmen then 
on most manufactured c'ommodities were reduced lu a range of still powc*rfiil in the* Prussian government. '[Tu' (‘xcitement 
to or 15 per cent., some iron manufac'tiircs, howevcT, being left and oppejsition in Germany to the Jfi'ussian tariff led to customs 
at slightly higher rates. Before the trc'ats , all woollen and legislation by the othc‘r German states, some* smaller .states 
cotton mamifactiires, all manulac tiircs of leather, of hardware, joining Prussia, while the southern states endeavoured to form 
pottery, all glass ware, had bc'en prohibited, while raw matc*rials independent customs unions. Ffinalb', by gradual steps be- 
and such manufactures as were not prohibited had been sub- tween 1831 and 1834, the complc'te Zollvercin was formed 
jeeted to heavy duties. 1 he treaty thus made* a radic al change, notwithstanding popular o])position. All the German states 
revolutionizing the tariff system of France. It did so wfith reki- | formed a caistoms union, witli free trade lH*tw'ecn them, except 
tiejn not only to the l.nited Kingdom, but, in its after effects, to | so far as diifcTing internal taxes in the several states made scane 
the world at large. 1 he F'reneh government at once sc-t to wmrk modifications nc'c'essary. 'The customs revenue was divided 
to enter into similar arrangcmenls with other countries, and , among the several states in f)ro])ortion to ])c)j)ulation. 'Fhe 
treaties w'erc .successively concluded in 1860-66 with Belgium, j tarilf of the Zollvercin was, in (‘ssenlials, the Prussian tariff of 
with the Zollver(;in (Germany), Italy, Switzerland, Sweden and | 181S, and was modcrat(;*as (ompared with most of the s(‘paratc 
Norway, Holland, Spain, Austria. All these ('onntru-s made ; tariffs previously existing. Within the Zollvercin, after 18^4, 
reductions of duty on French products, while JTance admitted , there was an almost unceasing struggle between the Protec- 
othcr products at the rates of tlie P.ritish treaty tariff. Thus a j tioni.st and FVee 'Lrade parties, Prussia supporting in the main 
network of treaties was spread cjver F.urope, leading to much a Liberal polic y, while, the South German states' supported a 
greater freedom of trade and opening an era of freer international Protectionist policy, d'he trend of the tariff policy of the 
exchange. ^ ^ Zollvercin for some time after 183,1 was towards protection^ 

(3) I his more liberal polic’y, how’cver, probably never had partly heraiise the specific duties of t 8 i 8 bec'arne j)roporti()natcl\' 
deep root in French public c^pinion. ft received a chec k from heavier as manufactured commodities fell in price, partly he- 
the Franco-German War of 1870-71. 'Fhe treaty of cause .some actual changes in raters were made in Vesponse to 
Frankfort in 1871 contained, in place of the previous the demands of (he Protec tionist states. In 185:5 a treaty 
detailed commercial treaty with Germany, the .simple between the Zo]lvcn‘in and Austria brought about rc'ciproeal 
“most favoured nation ” proviso. 'Fhe guarantee reductions of duty between thesse; two i)arties. After 1860 a 
which each countrv' this feave to the other of treatment as change? towards a^ more liberal policy was brought about b\' 
favourable as that givehlWse where became irksome to FYance, the cflorts of Prussia, which c'oneluded independently a com- 
soro after'h^ defeat in the war. More important, however, in men ial treaty with FYance, forcing on the otiier mcmher.s of the 
undcrminji^'fce liberal system, was the change in agricultural Zollvercin the* alternative of cither parting company 
conditions wJilich began to set in in the decade of 1878-88. with lYnssia or of joining her in her relations with 
Then the great ‘improvements in transportation caused compe- FTanrc. 'Fhe sec.ond alternative was accepted, largely low 
tition in agricultural products to be felt, especially from the because Austria did not vigorously support the South 
United States. Agricultural prices declined; agrirultiiral de- German states, nnd in 1865 the Zollvercin as a whole 
pression set in. 'I'he agricultural interest in France, hitherto concluded a commercial treaty with FYance, bringing about im- 
indifferent about duties, now began to demand protection portant reductions of duty. 'Fhe regime of comparatively free 
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trade thus established lasted for about hi teen years. After the 
founrlation of the German Krnpirc, the duties of the Zollverein 
!)caime those of German)', anr] for a time the, liberal regime 
was maintained and extended, with respect to the taritl as with 
respect to other matters. But in (Germany, as in hrance, a 
combination oi political and of economic forces led before long 
to a reaction towards protection. Ihsmarck broke with the 
Xational Libei als, who were the champions of free trade ; at 
tlie same time the agricultural depression set in, and the agri- 
cultural intert st demanded protection against American and 
other foreign competition. 'Fhe manufadurers, especially of 
iron, also mancciivred for protection. The reaction came in 
1879, when duties were increased on manufactured articles as 
Protect well as on agricultural articles. Other advances of 
tionreia- dut\ were made in later years, esi)eeially on grain; 
stated, and thus th(i policy of Germany has become dis- 
J 879 . tinctly Protedionist, though not to the same degree 
as in France. Tn 1892, however, the precise year in which 
Fram e ga\'c up her system of commcndal treaties, some modera- 
tion was brought about in Germany's protective system by 
comrnendal treaties with Austria, Italy, llelgium, Switzerland, 
and shortly afterwards with Russia. 'I'liese treaties })rovided 
lor reductions of duties in all directions, the most important 
concessions being on certain agricultural products. Thus the 
duty on wheat, which had been gradually raised as high as 
5 marks p(‘r hundred kilogrammes (roughly i.s. 3d., or about 
30 c. a bushel) was rcdui ed to 3*50 marks by the tn^aties. The 
rates of the'>e treaties were extended to a number of other 
countries lieving ‘'most favoured nation’^ relations with 
(rennany. 'The tariff system of Germany, howawer, at the; 
bcginiiingof the 20th century, remained definitely Protedionist. 

In other iiuport.iiit countries clian^es in ])olicy have taken ]4ace 
similar to those noted in (ierm<iny and in Frarue. 'I'lie era of 
moderated tariffs, which began with the great treatv of 1 Soo, I.isted 
for about twenty y(*ars, and was followed in Italy, .\\islria, Ikdginm, 
Switzerland and Spain bv a reversion to protection, nllhongb 
e.snally to a less high system of protection than had prevailed 
hefore iSfjo. I'lu* United Kingdom and I Lolland alone held con- 
sistently and nnlalteringly to th(‘ principle of Irec tratle. dlie 
factors which hav(? bronglU a])out this reaction liave been, as was 
aln ady noted, partly economic, jiartly ]>()litical : on the one hand, 
the ])ressun; ot competition from distant countries it) agricultural 
products, a consecpuMice chiotly of improved transportation; on 
ihe other hand, the revival ot national sentiment and pn‘judice. 

The United Slates , — The tarilf history of the United States, 
like that of European countries, divides itself into two great 
periods, before and after the year i860. P>nt it is no more than 
an accident that this year constitutes the dividing line in both 
cases, the cliange in the United States being due to the Civil 
War, which so profoundly influenced the fiscal, economic and 
politic'al history of the country in all directions, 'rhe period 
before t86o may again be divid(;d into three sub-periods, the 
first extending from 1789 to t8i6, the second from 1816 to 
about 1846, the third from 1S46 to t86o. 

(i) The Tariff Act of 1789 was the first legislative measure 
passed liy the United States. 1 'hc Protectionists liavc pointed 
to it as showing the disposition of the first ('ongress to 
tidopt at once a policy of jirotcc'tion ; the Free dVaders 
have pointed to it similarly as showing a predilection 
for their policy. Each had some ground for the claim. The 
dutit‘s of the act of 1789 were very moderate, imd, as compared 
with those which the United States has hud under any subse- 
(luent legislation, may be described as free trade duties. On 
the other lianrl, the spirit of the act of 1789 was protei'tivc. Tt 
had Ixx'u llie di;sign of Madison, and of other firm supyiorters 
of the iu;w constitution, to adopt in 1789 a very simple measure, 
designed solely to secure revenue. But the pressure from the 
represimtatives of some of the states, notaldy TTmnsylvania 
and iVlassai'husetts, compelled him to incori)ornte in the Tariff 
Act ('ertain specific duties borrowixl from the 'Fariff Acts then 
in force in these .states, wdiieh had a distinctly protective aim. 
riius the act of 1789, although the duties levied by it were 
moderate, yet had a protective intent. Such in the main re- 
mained the situation until 1816, duties being indeed raised from 


time to time in order to secure more revenue, but the arrange- 
ment and the general rate of the duties not being sensibly 
modified. Ihcrc was not at this time any considerable public 
feeling on the subject ol protection, cliiefly because during most 
of the years of this i)eriud the Fkistern slates, and especially 
New England; where manufactures might be expected to 
develop first, were profitably engaged in an extensive export 
and carrying trade. 

(2) After the close of the war of 1812, however, a new spirit 
and a new polic y developed. With the end of the Napoleonic 
wars, the opiDortunities for American commerce be- 

came less, while at the same time the expanding 
population nec-essarily led to diversified interests at home. A 
demand arose for two c losely connected measures : protection 
to domestic manufac tures, and internal improvements. Pro- 
tection was demanded as a means both of aiding )oung 
industries and of fostering a home market for agricultural pro- 
ducts. The c-liicf spokesman of the new movement was Henry 
Glay, who rcmainctl throughout his life tlie eonstant advoeatc* 
of tliis so-ealled “American system.” Some disposition in 
this direction showed itself as early as t8i6, when tariff duties 
wi^.re raisc'cl. Still greater changes wctc made in 1824, 1828, 
iincl 1832. In 182*1 duties were c-onsidcrably raised ; and 
thereafter the New' England states, whic'h so far had been 
lukewiirni in supporting the movement, joined in it unreserx edly. 
'I'hc^ tariff of 1828 was aiteeted by some, political manipulation, 
which caused it to contain objec ticjnable j)rovisions, and to 
be clubbed “ the tariff of abominations.” But the so-c*ailed 
abominations were removed in 1832, wiu'n the protective 
sy.stcan was deliberatelN’ and carc.'fiilly rearranged. Bn- this 
time, howevcT, the oppejsition to it in the South had reachecl a 
pitch so intc'iisc that conc essions had to be made. As a planting 
and slave-owning region, the South inevitably had no manu- 
fueturcs : it felt that its cotton was sure to find a forc*ign market, 
and would gain little from the estalilishment of a domestic 
cotton manufacture within the country ; and it judged, rightly, 
that the protective system Iwought it only burden and no 
benefit. The extent of the burden was grc*atly exaggerated by 
the leaders of the South, especially in the heat of partisan con- 
troversy ; and the siil)iect was closely connected with the con- 
trovcTsy as to the rights of the slates, and the endeavour of 
South ( arolina, under the influenc ci of C'alhoun, to nullily the 
Tariff Ac'l of 1832. 'I'he nullific'alion movciiient led in 1833 to 
the well-known compromise, hy which the rates of duty as 
established by the act of 1832 wctc to be gradually reduced, 
rcac'liing in 1842 a general lc\ cl of 20 per cent. The compromise 
served its turn in allaying politic al liitlerness and staving off a 
direct c'onflicl between the United Slates and South ('arolina. 
15 ut the reductions of duty made under it were never effectively 
carricxl out. Tn 1842, when the final 20 pcT cent, rate was to 
have gone into cffecT, the Protectionists again had control of 
(Joiigrcss, and after a brief pcTiod of two months, during which 
this 20 per cent, rate was in force, passed the Tariff Act of 1842, 
which once more restorc'd the prot(‘ctive system in a form not 
much less exlrc-me than that of 1832. 

(3) Four yc'ars later, howcvcT, in 1846, a very considerable 
change was sc'caircd hy the South, and a new era was entered 
on. I'hc Democratic jiarty uonv was in control of 
legislation, and in the Tariff Ac t of i8.t6 established 

a system of moderate and purely ad valurem duties, in whic h the 
prc^tccted articles w'cre subjected, as a rule, to a rale ol 30 per 
c’cnt., in some c'ases to ratc*s of 25 and 20 per c'cnt. I'he system 
them established has often beem spoken of as a free trade sy.stcm, 
but was in rcalitx- only a system of moderated prcjtec'tion. In 
1857 duties were still further reducc'cl, the rate on most pro- 
tected commodities going down to 24 per cent., and remaining at 
this comparatively low level until the* outbreak of the ( ivil W^ar. 

'File sec'cmd great period in the tariff history of the United 
States opens with the Civil War. Tt is true that the first steps 
tow^ards a policy of higher protection were taken just before 
the war began. In the session of 1860-61. immediately pre- 
ceding the outbreak of the conflict, the Morrill 'Fariff Act was 

xxvi. 14 a 



426 TARIFF 


passed by the Republican party, then in control because the 
defection of Soiithi rn members of C'ongress had already begun. 
It siilxstituted spei'itic duties f(M’ the ad valorem duties of 1846 
and iSs7, and made some other changes of signilii'ance, as in 
the higher dulit's upon iron and steel. Ne\*ertlH‘less, the ad- 
vancTS then made were of little importance a> compared with 
the far-reaching increases of duty during the ("i\ il War. 'Fhese 
formed part of the general resort to every possible 
TbeWtr device. I'he great struggle ('ompelletl every 

Ts 62 64 . resource to be strained to the utmost : the issue of 
long-time bonds, continual borrowing in very large 
amounts on short-time inconvertible paper money, an elaborate 
and all-per\ ading system of internal taxes, and, finally, heavy 
import duties. I he internal taxes ot the war were applied not 
only in the form of income taxes, stamp taxes, licence and gross 
re(H‘ipts taxes, but also as direct exi ise taxes on many com- 
modities. fhe import duties were correspondingly raised, 
parti e bv way of otl-set to the internal taxes, part!) as a means 
of getting additional revemue, and finally in some degree be- 
cause of a disposition to protect domestic industries, 'fhe 
most important acts were the great revenue ai'ts ot r<S62 and 
186 p Some further changt's were matle in 1865. and the clo.se 
of the war thus loft the I'nited States with a complicatetl system 
of very high taxes both on imported duties and (>n domestic 
products. 

The main features of the tariff history of the United States 
since the ('ivil War have liecn that the internal taxes have been 
almost entirely swept away, the import duties on purely re- 
venue articles .similarly abolished, while iho.se import duties 
that op(‘rated to protect domestic industries ha%e been main- 
tained, and imleed in many (xises increased. 'The situation has 
had .some analogy to that of France from 1815 to i860, when 
similarly a highly restrictive system established during a period 
of war was unexpectedly retained long after peace had been 
established, 'I'his result in the United Stalt's came about by 
gradual steps and without premeditation. AftiT the close of 
the war efforts wore first directed to clearing the financial situa- 
tion by funding the floating debt, and taking steps (never fnlU' 
consummated) towards contracting the (Mirrency. Next the 
internal taxes were gradually done away with, until nothing 
was left except the excuse on beer, spirits and tobacco. No 
further rcscjrt was made to internal taxes until the revenue act 
of 1898 was passed, at the outbreak of the Spanish War, Kfforts 
were made also to reduce the tariff duties, but thc'se naturally 
came last : they met with strong opposition, and in the end 
they were almost completely frustrated, thus leaving as the 
basis of the tariff the rates whic h had been levied in the course 
and Ml In 1870 some; rearrangements were made, 

conaoU- the duties on iron and on some other articles being rc- 
daHoo duced. In 1872 a more general reduction was carried 
0/ wMt Qut, strongly resisted by the Protectionists, and finally 
duties. ending in a uniform cutting off of 10 ptT cent, frcjiri 
all the import protective duties. In 1875, however, when the 
revenue had become deficient after the crisis of 1873, the 10 per 
cent, reduction wa.s repealed, and duties restored to their 
prcvi(3us amounts. It deserves to be noted that in 1872 an 
important step was also taken towards removing entirely the 
duties on purely revenue articles, tea and coffee l)c*ing then 
admitted free of duty. On the other hand, the maintenance 
of the protective duties, and the gradual consolidation of feeling 
in favour of a permanent policy of strong protection, led to 
other revision.^ and rearrangements in the direction of pro- 
tection. In 1867 an important act on wool and woollens was 
passed, largely increasing the duties on both. In 1869 the duty 
on copper was raised. In 1870, while some duties were lowered, 
others were raised, as, for instance, those on steel rails and on 
marble. JDhus the ten years immediately following the close 
of the wto Ibrought about the gradual tran.sf()rmation of the 
high duties levied on all commodities for revenue purposes into 
a system of high duties almost wholly on protective commodities. 
This transformation met with much opposition, not le.ss in the 
Republican party than in the Democratic party. While the 


feeling in the Republican party had been from the outset in 
favour of protection, so high a range of duties me t with much 
opposition. Ihis opposition led to an important general re- 
vision in 1883, largely influenet'd by the recommendations of a 
special Tariff Commission which Congress created in 1882. 'Vhe 
act of 1883 wa.s passed in the main as a party measure 
by the Republicans, and on the whole served rather 
to put in order the prc)tecti\’e system as it stood than 
to make any c iiange of policy. Certain duties were reduced 
(though in no case greatly reduced) such as thos< upon wool, 
some woollens, cheaper grades of <‘otton cloths, iron, steel rails, 
('opper. On the other hand, on many articles duties already 
high, but believed to ]>e insufficient for the effectixe protection 
of the domestic producer, were raised ; c.g., on finer woollens 
and cottons, somi* iron and steel manufactures. 

'The tariff system as re\ ised and codified in t88j; would pro- 
bably have remained un(‘hanged for many years had it not been 
for the turn taken by political and financial history. The decade 
from 1880 to 1890 was one of great prosperity, consequently 
of rising imports, consequently of sw'clling customs revenue. 
In the second half of the dt'cade a continuous large surplus in 
the Trea.sury ne('('ssarily directed attention to the state of the 
revenue, and gave strength to the protests against excessive 
taxation. In addition, the Demoeratie party, whirh had long 
been committed, though in a half-hearted way, against the 
policy of high proledion, was brought to a vigorous and un- 
compromising attack on it through tlu* leadership j)f President 
rieveiand. In his Presidential Alcssage of December 1887 he 
attacked the protective systcan in unqualified terms ; and in 
the se.ssion of 1887-88 th(‘ Di'moeratii' majority in the House 
of Representatives prepared a bill providing for great reduc- 
tions. l’h(‘ control of the Senate by the Republicans prevented 
any legislation. Hut the Repuidi(‘ans, as is almost inevitable 
umier a party sysUan, championed the policy opposed by the 
other side, and declared themselves not only in favour of the 
maintenance of existing duties, but of the consistent and un- 
(jualified further application of protection. The protection 
c|uesti()n thus became the main issue in the Presidential election 
of rS88, which resulted in the defeat of the Democrats. In the 
next cn.suing scission of (ongrt'ss, in 1889-90, the Republicans 
passed a new' tariff ac t. knowui as the McKinlc}' 'lariff 
A('t, because Mr. McKinley was then chairman of 
the House ('ommittce in charge of the bill. It ad- ® 
vaneed duties materially on a considerable number 
of commodities, both raw materials and manufactured articles. 
The duties on wool were raised, ('orn^sponding ( hanges made on 
woollen goods, the duties on cottons, linens, some silks, and 
velvets considerably raised. A further step towards consolidat- 
ing the protective system was taken by abolishing the duty on 
sugar, mainly a revenue duly. 'The necTssity for reducing the 
revenue and cutting dowui the continued surplus was met in 
this way rather than by lowering the protective duties. For 
consistency in maintaining the protective principle a direct 
bounty was given to the domestic producers of sugar in 
Louisiana. A turn in the political wheel brought an abrupt 
change four years later, in 1894. 'I'he tariff question was again 
the i.ssuc in 1892 : President Cleveland, defeated four years 
Ix'fore, was now again elet'ted, and the Democratic party ('ame 
into pow'er, pledged to change the tariff system. Accordingly 
in the first ensuing session of tlie Congre.ss elected in 
1892 the tariff act of 1894 was pa.sscd, known as the 
Wilson Tariff, bringing about considerable reductions 
of duty. The measure, howcvxT, was less incisive 
than its chief sponsors had planned, because of the narrow 
majority commanded by the l)cmocrats in the Senate. Some 
of the Democratic senators were lukewarm in their support of 
the party policy of tariff reduction, and joined with the Re- 
publicans in mitigating the changes. Nevertheless some crucial 
changes were made. 'The duty on wood, typical among the 
duties on raw materials, was completely abolished, and with 
this change came a great reduction in the duties upon woollen 
goods. Lhanges, hut of le.ss importance, were made on other 
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textile goods. 'I'hc House had proposed to remove also the 
duties on coal and on iron ore, but the Semate permitted only 
a reihietion in these*. A duty was re-imposed on sugar, chiefly 
as a means ol sec-uring needed revenue, but at a less rate than 
had existed l)efore 1890. At the same time the differential 
duty on refined sugar, which operated as protection to the sugar 
trust, was not abolished, as the ardent tariff reformers had 
proposed, but kept in substance not greatly changed. This 
circumstance, as well as the failure to make other desired re- 
ductions, caused the ardent tariff reformers to be greatly dis- 
appointed with the act of 1894 as finally passed, and led 
President ('Icveland to permit it to become law without its 
endorsement by his signature. The next election in 1806 
brought still another turn in the political wheel, the Republicans 
being once more brought into power under the leadership of 
President M( Kinley. 'The currency issm^ had been foremost in 
the campaign, but the Republicans had also pnx'laimed them- 
selves in favnur of a return to the unciualified protective system. 
At the extra session which President McKinley called in 1897, 
almost th(? sole measure considered was the tariff act, known 
(again from the name of the chairman of the House ('om- 
miltee) as the Dinglc}' Act. This reirnposed the 
Dingiey duties upon wool, on most qualities at the precise rates 
ifi97. 1890, on some qiial It U‘S at even higher rates. Neces- 

sarily the duties on woollens were correspondingly 
raisi?(l, and here again made even higher than they had been in 
1890. On other textiles, particularly on silks and linens, similar 
advances w(Te made. As a rule, th(‘ duties of 1890 were either 
retained or somewhat advanc'cd. lo this policy, however, 
there was a signifi('aril exci'ption in th(* iron and st(‘(‘l schedule, 
when? the reduced duties of 189.] were left mainl\’ iinchangt‘d. 
The iron industry in the United States had made extraordinary 
advances, and confessedly was not in need of greater protection 
than had been given in 1894. Some provisions for reeiproeit}' 
arrangements with other countries, oixnung the way for possible* 
reductions ol duty by treaty arrangements, were also ine'or- 
porated in the act of 1897, though with limitations which made 
it improbable that any considerable changes would ensue from 
this policy. Some such provisions had also been contained 
in the act of 1890, l)ut here also without important results. The 
tariff system of I lie United States at the beginning of the 20th 
ceritur}' tlius n'maiiied rigidly and unqualifiedly protective, 
with rates luglu*r than those* of even the most restrictive tariffs 
of the countries of the European continent. 
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Dir I landclspolitik dcs Dcittschrn Reiches, iHgo-igcxj (Leij)zjg, 1901) ; 
IT. Rieludot, Le ZoUeerein (1859) ; J. W. Root, Colonial Tariffs 
(Liverpool, rgr>o) ; E. Stnnwood, American 'Tariff Controversies in 
the Nineteenth Century (London, igoB ; F. W. Taussig. The Tariff 
History of the United States (New York, iSg ?) ; J. Wernicke. System 
der nationnlen Schutrpolitik nach aussen (Jena, (F. W. T.) 

TARIJA, or Tarixa, a department and town of south-eastern 
Bolivia. The department lies on the northern frontier of 
Argentina, and is bounded W. by Potosi, N. by Chuqnisaea, 
and E. by Paraguay. Pop. (1900) 102,887. Area, 33,036 
sip m. The eastern and larger part of the dq^artment belongs 
to the great Uhaco n*gion. 'Fhe Chaco districts are inhabited 
by small nomadic tribes of Indians, and the grassy Llano.s de 
Manzo by the Chiriguanos, one of the strong Indian nations 
of South America. I’hey are considered a branch of the 
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Guarany race, and live in permanent villages, breed horses, 
cattle and sheep, and till the soil. Near the Argentine 
frontier are the less civilized trib(*s of the 'lobas, and in the 
mountainous districts are remnants of the Quichuas, once 
masters of an empire. 

'I'hc capital, San Hkrnardo dk Tarija (pop. 1900, 6980 ; 
1906, estimate, 7817), is the only town of importance in the 
department. It is situated on the Rio Grande de Tarija, about 
TOO m. E. of 'lupiza. It is about 5800 ft. above sea level and 
its climate is mild and healthy. The town was founded in 1577 
by Luiz de Fuertes, by orders of the Viceroy of Peru, as a 
military post to hold the Chiriguanos in check. About the* 
.same time the Jesuits established themselves here, and the 
most important building in the town is their convent, afterwards 
occupied by the Franciscans. 

TARIM, the princ ipal river of ('hincse or Eastern Turkestan, 
in the middle of Asia. It rises in two head-streams, (t) tlu; 
Kashgar-darya, which springs as the Kyzyl -su on the N. versant 
of the Pamir plateau, not far from another Kyzyl-su or the 
Vakhsh, which flows down the Alai valley to join eventually 
the Amu-dar>a, and (2) the Yarkand -dary a, which gushes out 
under the name of the Raskan-darya, on the N. slope of the 
Karakorum Mountains, just under the Karakorum pass. The 
former stream flows almost due E. past the city of Kashgar 
until it joins the Yarkand or Yarkent-darya. 'I'he latter, after 
skirting, in a deep gorge and in a north-western direction, the S. 
foot of the Sughet Mountains and then of the Raskem Mountains, 
both constituent members of the western Kuen-lun, forces 
its way out into the lowlands of Eastern lurkestan and flows 
N. past the city of Yarkand, then turns N.E. and traverses in a 
gigantic arc the N.W., N., and E. margins of the vast desert of 
Takla-makan. Of these two streams Dr Sven Hedin concedes 
the honour of being the mother river to the Yarkand-daiya, 
on the ground both of its length and of its volume ; indeed for 
.some months in the year the Kashgar-darya, mainh' owing to 
the drain made upon it for irrigation purposes after it debouches 
upon the lowlands, fails to get through to the Yarkand-darva, 
whereas the Yarkand-darya, on the otlier hand, never dries up. 

'File K'ashgjir-darya (^nlt'rs tlic* YLirkand-darya by a wide delta 
of anastomosing arms, beginning in the vicinity of Maral-I)ashi 
(3()'’ 49' N. and 78® 33' F.). 'riie conjoint river, t)earing the name 
of tlic Varkand'il.'iry.i, (lows for some 230 111. N.F. unfil it t*nconnters 
the Ak'Sii-darya from tlie N. Along this ]);irl of its course the river 
is full of minor sinuositic's, with a deep, narrow channel, a sluggish 
current, and high stceji banks, bordered by forests of poplars and 
thickets of reeds. The Ak-sii-rkirya, which rises at an altitude of 
11,000 It. as the Ak'S.ii near the SAV. extremity, but on the \V. side, 
of the Kokshal-tau range of the Tian-shan Mountains, soon breaks 
through that range and proceeds to flow E.N.F. along its southern 
foot, blit under the name of the T.iuslikan-darya, until it readies the 
town of Ak-su in 41' K. and .pP 38' N. Tlience it flows S. and 
S.IL and effects a junction with the Yarkand-darya ('Lirim) in about 
81” E. The Ak-su, which is swift and brings down large <juantitics 
of sediment, infuses new vigour into the main river, giving it an 
impulse which carries it all the way down to the Kara-koshun. 

AI)out 20 in. f.irt]i(*r down, tlic Yumalak-darya or Tarim, as th(j 
river then l>egins to be called, is joined on the right or S. by the 
Khotan-tlarya, a stream which rises in the N. ranges of the Kucn-lun 
Mountains, and fights its way across flie all-cnguHing sands ol the 
desert of Takla-makan, but with sucli juktc results that it is only 
about forty days in the year tli.at it makes any contribution to the 
volume of the Tarim. Some 180 to igo m. lielow the confluence 
of the Ak-sn-flarya, the river begins to come into direct conflict 
with the sand-dunes of the great desert, which it has thus far suc- 
cessfully skirted. At the same time it lx*gins to waste its strength 
in filling marginal or lateral lakes, fornnxl in the liollows betweem 
the big sand-fluncs (they reach elevations of as much as 3cxj ft.). 

In about 30' F.., near the station of Karaiil. the river begins 
to break up in deltaic fashion, and in a long secular process, using 
Karaul as a sort of pivot, appears to oscillate backwards and 
forwards like a pendulum from N. to S., and from S. back again 
to N. between the lake of Kara-koshun (N. M. Przhevalsky’s Ixip-nor) 
at the N. foot of the Astin-tagh (see Lop-nor), and the l)asin at the 
S. foot of the Kuruk-tagh (see Gom). which Baron von Richthofen 
and Dr Sven llcdin identify with the ancient Lop-nor of the old 
Chinese geographers. From Karaul down to Ayrilghan or Arghan, 
a distance of over 3(X) m., the Tarim skirts the N.E. front of the 
high sand-dunes of tlie great desert, spending itself in numerous 
marginal lakes all the way down, while on the opposite bank (left) 
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h l(‘avcs numerous interlacim; branclu's bt'hind it, like the Kunche- 
kish-tcirim. L.\sliin-d:ir>a. Vdlim'tarim, Ilek, aud I’okiiz-tarim. 
None of its marginal lakes is round in shape, but all are elom^ated, 
from N. to v^. or from N,\V, to S.K. This is tlu' j;t neral rule, but 
there is a sicoiid senes of lakes besitle the nv(T whieh are drawn 
out from X.h. lo S.W. 'I'hese owe lluar existence ]>nmarily tt) the 
action of tlu* wind. Here too. iu its della, the 'r.inm tn«Tlh^ws 
into more than one chain of a third cati'i^orv of lakes Avullii- 
kol. ]vara*kol. Tavek-kol. and Arkii-kolj. stnin,”; on one or other 
of its anastoinosini^ ilelt.aic arms. These generally .ict as rej^ulatcus 
<ind clariliers, the river emerging from tlumi with c-rysial- bright 
water. 

Near the head of its delt.i the Tarim is joined from tl\e N. by the 
Koncheh-darva, a stream which issues Irom the lakt‘ of Ikagr.ish-knl. 
its ultimate source being the Khaidiognl or Kh.iidyk-gol, whicli 
drains the Vulduz valleys of the eastern Tiaii-slian .Mountains, 
'riiis river, which measures ego m. from the Banrash-kul to tie* 
Kara-koshun, si-rvt's, w ith the hel{' of tlie poplar forest whieh grows 
along its left bank, as .a dam to cheek the wi'stwaol niovenumt of 
tlu‘ destu’t sands. I'iiially th<‘ raiim <-nters. by a number ol arms, 
th*' senes ot sh.allow. dwindling lakes ol Kara-biUMn, whieh serve 
as a sort of laenstrine ante-r-iom to the real terminal ]>aMn ol the 
river, tlie Kara-koshnn. whieh lies a little farther to the K.. in 
go" N., I'l' i:., at an altitude ot lei t above .s(>.i-level. In 

Dr Sven lledin discovere<l several tresli desert lakes 
forming to tlu* N. t>f Kara-koslmn. and braiu.hes td the debaic arms 
t’f the Tarim, or o\vr»lo\vs ol sucli branches, straining out in the j 
same ilireeiion, facts whieh he interpn*ted as a teiidenev of tlu* river 
to revert to its former more nortiu'rly terminal basin of the old ! 
(ChiiieM-) Lop-iior. j 

the river not only dwindles vastly belwetii the continence of the ! 
.\k-sii lO.-.s'o cnh. fi. in the second in June) and its <‘inboiiehure | 
in the Kara*k( i.^hun {505(1 cub. ft. in the s-‘<..)nd). but lou-ps on j 
lifting its bed and its cm rent, like tls* Po an<I the Jlwang-ho. above ' 
the levi'l of the adjacent conntrv. riu* total tall from tli'* e(.>u- ! 
Iluence of tlie \k-su-(! u va ( ^ tSo ft.) to the Kara-k(‘shun (g'*/:; ft.), I 
a distance of s.)!ne or>; m.. onh >5 It,. gi\ ing an average i>f vcrv , 
little more t!i-n a hiot ]ier mil*.', Tlie total leiigtli of the river ' 
i.s prc>bal*lv somewhere near loon m. (.>11 tlu* whole the rariin is 
step by step and year by year steadily but sU)ulv working 
its wav towards the S.W., tor <dl along it-> lower coiirsi* it is accom- 
panied by a b'U, some 50 ni. wide, which lies at a lower level or 
altitude tluin itself. In its actual della lliis tendencv is counter- 
balanced by its incifiient osmll.itioii Ixickward.s towanls tlic N., 
towards the desiccated lake basin ol tlu* old I.op-nor. .\lthongh 
the riviT drains the vast an a of 55 l,o(kj sq. m., it is only from 
172, OCX) sq. m. of this (gSeS cent.) th.it it di-rives anv augmenta- 
tion ot volume. riie remaining iSj.ihki sq. m. (;i*2 juT cent.) of 
the juitential catchment are.i tails to coiitrilnite one drop of water, 
being nothing but arid, rainless desert, riiroughont the catchment- 
basin of the Tarim tin* precipitation is goveriu'd bv the g«‘neral law, j 
tliat it increases from N. to S. and Irom Jh to \V. lienee, in con | 
formity with this, the largest aftluents are in the west. In general j 
shaoe the basin of the Tarim is elliptical, but the lowest jiart lies 
near the extreme E. end of the ellipse. “ Tf the d<*epe.st part of llu* 
basin lay beyond the long axis of the ellipse tlu* symmetry would be 
itleal ; but, situated as it is at the soutlu rn foot of the Tiaii-sliaii, 
it has occasioned a dislocation towards the N. of the main slream 
of the system. ... If we compare the northern peripheral zone 
from the catchment area of the Kashgar-darya to the cati hinent area 
of the Knnik-tagh, both inclusive, with the stuithern perijiheral /.oiu* 
from the catchment area of the Yarkand-darya to the catcliinent 
area of the Astin-tagh, both again inclusive, we lind that the lornier 
has an area of .S’.gix* scj. m., and the latt< r an area of K(>.5:;() sq. m.. 
or. in other words, that they are a])proximately of tlu* same si/.i*. 
In the case of both the breailth decreases on the whole tow.irds the 
E., until they each terminate in a narrow strij), the domain td 
the Kiiriik-tagh on the one hand and that of tlu* \stin-tagh on the 
other. But before they contract in this way the zones swell out 
into the Khaidu-gol arul the ('hercheii-darya and K.ira-murnn 

rc.spectiv'ely V. correspotidiiig symmetry can also U* seen in 

the rivers whieh gatlu*r off the encircling mountains into the de- 
pression," ^ the Kashgar-darya balancing tlic Yarkand-d.irva, the 
Ak-su-darya balancing the Khof an-dar^'a, the Koncheli-ilarya 
balancing the Cherchen-darya, arul so on. 

i'he Tarim begins to freeze about the end of November and the 
freezing advances upwards against the current. When the ice of 
the river thaws in the Ijcginning of March it set.s up a sjaiiig Ihuxl, 
which in magnitude and volume falls little short of the flood caused 
by the melting of the snows on the mOTutains aliout tlie head- 
streams an'l feeders of the river, aiul the 'course of which can be 
traced all down the Tarim during the suirtiuer and autumn. The 
river abounrls in lisli, cspcciallv in the lower part of its course. T'ish 
form-, the sta[)le food of :i l^ge part of the riv^’erine poinilation. 

Sec^ Sven lledin, Sricntf^^esuJl^ nf a - Journey in Central .Ufa, 
i8uq-i0f)2 (v'oE i. and ii,. J^^^kliolm, l9o5-fj6), and Central Asia 
and Tib,‘t {2 vols., Eoiulon, IQQ^). (J. T. 11 k.) 

‘ Sven Hedin, Scientific Results, ii. 524-25. 


TARKANI, or Tarkal.\nki, a Pathan tribe inhabiting the 
whole of JVajoiir {q.v.), on the border of the North-AVest 
Frontier Province of India. Subdivided into J\Jainunds^ J.sazai 
and Lsinailzai, the tribe numbers some 100,000 pennons. 

TARLETON, SIR BANASTRE (1754-1833), Engli.sh soldier, 
was the son of John 'Tarlelon (1710-1773), a Liverpi>ol merchant, 
and was born in Li\ erpool on the 21 si of August 175.1 . i^'ducaled 
at O.xford he entered the army, and in December 1775 J^ailed 
as a volimlt'er to America with Karl, afterwards JManpie.ss, 
Cornwallis, and his services during the American W ar of Inde- 
pendence in the year 1776 gained for him the position of a 
brigade major of cavalry, lie was pre.scnt at the battle of 
Brandywine and at other engagemenls in 1777 and 1778, and 
as the commander of tlie Jlrilish legion, a mixed fon e of cavalry 
and light infanlr}', he proceeded at the beginning of 1780 to 
South Carolina, rendering valualile services to Sir llcnry ( linton 
in the operations which culminated in the capture ol Charlc.ston. 
He was responsilde for a Britisli victory at Waxliaw in ]\Iay 
1780, and he materially helped Cornwallis to win the battle 
of (amdan in tlie sncc(‘ctling August. lie was completely 
victorious in an engagi'ment with 'Thomas Sumter at l^’ishing 
Creek, or ( alawba Tonis, but was not equally suc< e.ssful when 
he encounii'red the .same general at Hlacksto(‘k Hill m November 
1780; then in January 1781, in spite ol inui h pcrsmial valour, 
lie was deleat(‘d with heavy loss at ( owpens. Having luen 
successful in a skirmish at 'Tarrant s Hou.se, and ha\ ing taken 
part in the battle of Guillord in .Alarch 1781, he marched with 
(ornwallis into Virginia, and alter aflording much a.ssistance 
to his eummander-in-chiel lie was insLructt‘d to hold Gloucester. 
'I'his post, however, was .surrender(‘d to the Americans with 
^'orktown in OcLolier 1781, ajid 'Tarli'ton rtdurned lo JOngland 
on parole. In 1700 lie entered parliament as meinlier lor 
Liv'crpool, and with the exeej>tion of a single year lie remained 
in the House of Commons until 1812. In 1794 he btrainc a 
major-general; in 1812 a general; and he lield a military 
command in Ireland and another in England. In 1815 hi' was 
niad(‘ a baronet. He died without issue at J.eintwardinc in 
Shropshire on the 25tli of Januar) 1833. 

For sonu* lime I'arlctou lived with the actress Marv Kohiuson 
(IVrdita), and liis portrait was ])ainti*d both bv Kevnolds and liy 
(daiiisboiough. Sir Banastre w rote* a II isfiu v <>/ tiu-' t'am/utiyus of 
/■/So and ijS/ in the SoutJuni f^tovinces of Sovlh .{nierieu (London, 
17*'^ O' which, altliougli of sonu* v.aluc, is marred b\ llu* author's 
vanity and b\' liis attacks on ( ornwallis. It was t't itii'i/.cd by 
('oli.iu'l Uoderick Mackenzie in his Strictures .m J .leuienant-Colonel 
Tinl,l.>n's History (17X1) and in tiie Conhoa/lis Corn sfuoidciu e. 

TARLTON, RICHARD (d. i588), English actor, was proliably 
at one time an inn-keeper, but in 1583, when he is mentioned 
as one of the original company of queen’s players, was already 
an exp(‘rienced actor. He was JHizal.ieth’s favourite clown, 
and his talent for inifiromptu doggerel on subjects .suggested 
; by his audience has gi\en his name to that form of vcr.se. do 
I obtain the a( Kan tage ol his popularity a great number of .songs 
I and witticisms ol the day were attributed to him, and after 
; his death Tarlton'* s Jests ^ man)- of them older than he, made 
: several volumes. Other books, and s('\’(*i'al ballads, coupled 
his name wdth tlu'ir titles. He is .said to have been the 
Yoriek of Hamlet’s soliloijuv. 

TARN, a river ol southern France, tributary to the Garonne, 
watering the depart ineiits ol L(jzerc, Aveyron, d’arn, Hautc- 
Garoiineand ’Tarn-et-Garcjiine. Length, 234 m. Area of basin, 
573 .^ "'d- Rising on tin* soutliern slope of Mt. l.ozere at a 
height of 5241) It., the Tarn flow.s wi'stward and, having rec(‘i\ed 
the 'Turnon, enters the gorge, famed lor its beaut}', which 
separates the (’ausse do Sauveterre Irorn the Causse Mejan. 
Emerging Irom this canon alter a course of 37 m. it receives Ihi? 
, Jonte on the left and, still llowing through gorges, passes 
1 between the ( ausse Noir, tlic l,arzac plateau and the Causse do 
i St Arfricpic (at the foot of whieh it receives the Dourdou dc 
Vabre) on tlie left and the Levezon range and the Plateau of 
1 Segala on the right. In this part of its coursi* the most impor- 
j tant town is .Millau, where it receives the Dourbie. At the 
I cascade of Sabo, above Albi, the river enters the plains and, 
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ilowiriLj in a dccj) her], passes Albi and Gaillac, some distance 
Ix'low Which, at the confluence of the Agout, it exchanges a 
west-south'Westerly for a nortli-westerly course. At Mont- 
aiihan the 'larii receives the I'escou and 6 m. farther on unites 
with the A\c\ ron. It then reaches Moissac, 2J in. below which 
it hows into tile Garonne. 

TAKN, a dipartrnent of south-western France, formed in 
1700 of the three dioceses of Albi, Castres and J.avaur, belong- 
ing tt) the pro^ ince of Languedoc. Pup. (1006) 330,5^53. Area, 
22 u s(|. 111. Tarn is bounded N. and E. by Aveyron, S.E. by 
llWiiilt, S. b\ Aude, S.W. and VV. by Ilaute-Garonne, N.W. by 
'rarn-i‘L-Garonne. The slope of the department is from cast 
to west, and its general eharaeter is mountainous or hilly; its 
three prineifial ranges, the iMountains of Laeaune, the Sidobre, 
and tlie Montague Noire, belonging to the Cevennes, lie on the 
south east. 'I’he stony and wind-blown slopes of the first- 
named are usi d for pasturage. The highest point of the range 
and of the department is the Pic de Montalet (about 4150 ft.) ; 
si'veral oth(T .summits are not much short of this. The granite- 
sLrewii plateaus of the Sidobre, from 1600 to 2000 ft. high, 
separate the valley of the Agoat from that of its lefLdiand 
attluent the 'Thore. 'The Montague Noire, on the southern 
border of tlu' department, d(‘rives its name from the forests on 
its nortliern slope, and some of its peaks are from 3000 to 3500 ft. 
high, the limestone and sandstone foot-hills are clothed with 
vines and fruit trees, and are broken by deep alluvial valleys of 
extraordinary fertility. W ith tlie cxcc'ption of a small portion 
of th(‘ Montagne Noire, which drains into the Aude, the whole 
d(‘parlment belongs to the basin of the Garonne. 'I’he eastern 
portion of tlie dcfiartment has the climate of Auvergne, the 
severest in h'rance, but that of the plain is Girondin. At 
Albi the mean temperature is 55'". 'I'lie rainfall, 2i) or 30 ins. 
at that place, exceeds 40 ins. on tlie Lacaune and Moiitagne 
Noire. 

The most not {'worthy places in the department are Albi, the 
ca]>ilal, Castres, (iaillae, Lavaur, Marcamet nnd C.ordi.*s, which are 
.s<*parat'’l>- treited. Other ])la< t-s ol iiitert?st are Buriats, which 
has niins of an old clmreh au<l {.:h;it(‘an ; Lishi d'Albi, a hdstiilr 
with a clmreli of the 14th century ; and I’eiine, which has ruins 
of a hne m{‘di{’val chateau. 

TARN (O. Eng. taruc, Scand. Ijam, ijdrn, ljor)i, »S:c.), a name 
applied in England (especially in the Lake l.)istri('t) and in 
St’otland to small lakes or pools in mountaiiujus distrids, 
especially to /SUch as have no visible affluent streams. The 
term is sometinu's used also of a marsh or bog. 

TARN-ET-GARONNE, a depart ment of south-western France, 
formed in j8o<S of dislrieis formerly belonging to Guienne and 
Gascony (Querc), l.oiiiagnc, Armagnac, Rouergue, Agenais), 
witli the addition of a small pieci* of LangU(‘(loc. From 1790 
to TeSoS its territory was divided between tlie departments of 
T.ot, Haute Garonni*, 'Tarn, Ave>ron, Gers and Lot el-Garonne. 
It is bounded N. by Lot, E. b)’ Avevrun, S. by 'I'am and Ilaute- 
Garonne, and \V. by Gers and Lot-eCGaronne. Area, 1440 
sq. m. Pop. (1906) 188,553. The department is watered by 
three rivt'rs, the Garonne, the Tarn, which joins the Garonne 
below Moissae, and the Aveyron, which flows into the Tarn 
between Moissae and Montauban, dividing it inti) three dis- 
tini't ri'gions of hills, 'riiuse to the south-wc^st of the Garonne 
are a continuation of the plateau of Lannemezari ; ramifications 
of the Cevennes extend bdween tlie Garonne and tlie larn, 
and between the 'IVirn and the Aveyron ; the region to tli(‘ 
north of the continuous valley formed by the courses of the 
threi^ rivers belongs to the Central Plateau. 'I’lie causse or 
limestone plateau of Qiierry occaipies th(^ north-cast corner of 
tlie department and includes its highest point (1634 ft.). 'I'hc 
lowest point (164 ft.) is at the exit of the Garonne. The climate 
is mild and agreeable ; tlic mean annual temperature being 
about 56° F. Rain falls seldom, but heavily, e.specially in 
spring, the annual rainfall being 28 or 30 ins. 

The wide alluvial valleys of the three large rivers are m{)st pro- 
ductive. ('ereals, especially wheat, maize and oats, occupy more 
than two-thirds of the arable land of the dep.irtment. The vine 


is everywhere cultivated and large (piantitics of grape.s are ex])ortcd 
as table fruit. l\)tatoi?s an* also grown. Plums and aprietds are 
abundant. 'I'lic breeding of horses, espi'ciallv for cavalry purposes, 
is actively carrietl on ; anrl the rearing of horned cattle, both for 
drauglil and Jor fattening, is also important. Sheep, pigs, poultry 
and, in a minor degree, silk- worms, are also sources of })rolit. 
The manufacturing industry is represimted by hour-mills, metal- 
foumlries. tanneries, various kinds of silk-milL, and manufactories 
of linen, wool aiul papiT. Hie principal ex])orts are fruit, wine, 
flour, tiulfles from tht‘ Koncrgiie, jxndtry, phospliatrs and litho- 
gra])hic stone. lm])orts include raw^ materials for textde industries, 
timber, iron, wooil-})ulp, coal and agricultural produce. The canal 
of the Garonne traverses the tleparlmenl for 48 m. and the 
(iaronne and the Tarn furnish 82 m. iti navigable waterway. The 
<le])artment is sorvccl by the Orleans and the Southern railways. 
The department forms the diocese of Montauban. and lulongs to 
the jurisdiction of the Toulouse court of appeal, to the (untKnn'e 
(educational division) of 'I'oulouse, and to the district {)f the X\'ll. 
corps d’armee ('Lnilonsi'). It has 3 arrondissements (Montauban, 
Moissae and C astidsarrasin), 24 cantons and ip5 communes. 

Montauban, Moissae and Caslclsarrasin are the jirim ipal places. 
Otlier towns of interest are St Antonin, which has tanneries and 
maniifactun's of rough fabrics and is art haeologically important 
for its pos.session ol a massive hiMel de ville t)l tlie I2tli centurv. 
the oldest in France ; Bruniipiel, width is s])lendidly sitnatt'd over- 
looking the valleys of the .\v»-yron and the Vtre, and is dominated 
by a mtMlit'vnl castle willi a donjon of the 1 ith century ; Beauinont- 
dc-I.omagnt'. a. curious Ixistidt^ ol the 13th century \ritli a fortified 
church of the 14th century; .Montpezat-de-(.hiercv. which has a 
church of flit? same ]KTiod, ctintaining many precious anticpiities ; 
Varen, an ancient town of narrow' streets and old houses with a 
remarkable Itomanestiue chiindi and the ruins of a castle of the 
14th and 15th centuries ; and Ginals, wliere remains of the Cistercian 
abbey of Beaulieu, foun<l('{l in 1 141, are still to be seen. 

TARNOPOL, a town in Gabciu, Austria, 87 m. E.S.E. of 
Lendjcrg liy rail. l*op. (1900) 30,368, half of vvhit'h are Jews. 
Industry consists chiefly in corn-milling and tlie preparation of 
wax and honey, 'riic principal trade is in liorses, corn and 
otlier agricultural produci‘, and spirits. Tarnopol was formerly 
a fortri'.ss, and rendered \'alual.)le servie(‘s to Polish kings, who 
in their turn conhuTcd upon it imporlant privileges. 

TARNOW, a town in Galicia, Austria, 164 m. W.N.W. of 
Lenilurg by rail. Pop. (1900) 3i/)9i, about 40 percent. Jew.s, 
It is situated (»n the ri\'er Ilia la, not far from its junction with 
the Dunajec', and is the .seal of a Rtiman (atliolie bishop. Jt 
po.ssc.sscs a cathedral in Gothic style, built in the 15th ( cntury, 
willi monumc^nts of llie Tarnovv.ski and Ostrogski Jamiliis, to 
which the town funiuTl) belonged, and another chunh built 
in 1454. On till.' Marlinsberg, an eminence near the town, 
stands the ruins ol the old lastlc of the d'arnovvski family, and 
a small (liurch ov(;r 800 \'ears old. Worth mentioning also 
is the town hall, an uhj and interesting building. Agricultural 
iiiiplcmi-nts, glass and rhiciiry are inanufaeliired. 

TARNOWSKI, JAN fealled MacxusJ (1488-1561), Polish 
general. After a ('areful education beneath the eye of an ex- 
cellent mother and subseijuenlly at the jialaec of Matthew 
L)r/,(‘wi{dvi, Ijishop ol Przemysl, he oicupied a ('onspimous 
position at court in \hv. ri'igns of John Albert, AlexandtT and 
Sigismund L As early as 1509 'Tarnowski brilliantly distin- 
guished himself in Afuldavia, and took a leading part in the 
great victories of Wisniowiec (1512) and Orsza (1514), wh('re he 
commanded the flower of the Polish chivalry. To complete 
his education he then travelled in Palestine, Syria, Arabia, 
Egypt, and northern and wesLern Pmrope. While in Portugal 
he received from King Emanuel tlie chief command in the war 
against the Moors, and (.'harles V. rewarded his .services in the 
Christian c:ause with the dignity of a count of the Empire. 
Tnde(*d, the empt'ror had such a high regard for 'larnowski that 
he offered him the leadership of all the forces of Europe in a 
grand expedition against the Turks. On liic death of Nicholas 
Firlcj in 1526 Tarnowski became grand hetman of the crown, 
or Polish commander-in-chief, and in that capacity w'on his 
greatest victory at Obertyn (22nd August 1531) over the 
Moldavians, Turks and Tatars, for which he received a hand- 
.some subsidy and an ovation similar to that of an ancient 
Roman triumphator. Pleartily attached to King Sigismund I. 
and his son Sigismund Augustus, Tarnowski took the royal side 
during the so-called Kokosza wojna, or Poultry War^ of 1537 ; 
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and also in 1548 when the turbuU’iit szlachta tried to annul 
by force the marriage of Sij^ismund Augustus with Barbara 
Kadziwill. In 1553, however, we find him in opposition to 
the court and thwarting as miu'h as possible tlie designs of the 
>H:)ung king. Nevertheless Tarnowski was ('inphatically an 
aristocrat and an oligarcii, proud of his aru'ient lineage and 
intensely opposed to the democratic tcndeiu ies of the szlachta. 
A firm alliance between the king and the magnates was his ideal 
of government. On the other hand, thougii a devout Catholic, 
he was opposed to the exclusive jurisdic'tion of the bishops 
and would even have limited the authority of Rome in Poland. 
As a soldier Tarnow’ski invented a new system of tat'tics which i 
greatly increased the mobility and the security of the armed 
camps within which the Poles had so often to encounter the 
Tatars. He also improved discipline hy adding to the authority 
of the commanders. His priiu'iples arc set forth in his Con- i 
silium Ratiouis Hellicae (best edition, Posen, i«S7o), w'hich was 
long regarded as authoritative. As an adminisl rator he did much ; 
to populate the vast south-eastern steppes of Poland. 

See Stanislaw Orzechowski. Life and Death of Jan 'raeno 7 r<;ki 
(Pol.) (Cracow. (K. N. B.) 

TAROK, a game of ('ards \’ery popular in Austria and 
Germany, and played to a limited extent in some parts of , 
France. Special cards arc used, and the rules are complicated. : 
'Phe name Tacoi was originally given hy the Italians to a certain ! 
card in the pack as early as the 13th century, but was afterwards ' 
applied to the game itself. i 

TAROM, a district of Persia, situated on the liorders of ! 
Gilan, north-west of Kazvin. it is divided into upper and ! 
low'cr 'Parorn : the former, on the right bank of the Kizil i-zain j 
(Sefid Rud) river, is a crown domain ; the latter, on the left ; 
bank, forms part of the province of Kazvin. It produces much ■ 
cotton and fruit, and derives a considerable revenue from its i 
alum mines at Zajkanin. Most of the alum is exported to Ru.ssia. ! 
It also has a few olive groves. 'Phe inhabitants are 'Purks. ■ 

TARPAULIN, or 'PARp.MnaNc; (as if tar palling, from far, 
and palling, a covering, Lat. palla, a mantle), a lieavy, wclb , 
made, double warp plain fabric, of various materials, us(‘d 
chiefly in the manufacture of covers for railway and other ' 
waggons and for protecting goods on w'harves, quays, cKre. 'Po | 
make it proof against rain and other atmospluTic influences it . 
is generally treiited with tar, though various compositions of ^ 
different kinds are also employed, cspecMally for the finer fal)rics | 
such as are used for covering motor-cars. 'Phese ('overs are ' 
generally made of flax, hemp and cotton, and arc very similar 
to canva.s — indeed, large quantities of canvas are matle water- ' 
proof, and then called tar{)aulin. A very large quantity of | 
tarpaulin is made entirely of jute. The chief seats of manu- 
facture are Dundee, Arbroath and Kirkevddy. Formerly tlu? ; 
word was used as a sort of nickname for a sailor, the modern 
“ tar ” in the same sense being an abbrev iation of it. 

TARPEIA, in Roman legtmd, daughter of the commander of , 
the ('apitol during the war with the Sabines caused by the raj)c ; 
of the Sabine women. According to the common story, she 
offered to betray the citadel, if the Sabines would give her what 
they w'ore on their left arms, meaning their bracelets; instead 
of this, keeping to the letter of their promi.se, they threw their 
shields upon her and cnished her to death. Sim\lus, a Greek 
elegiac poet, makes 'Parpeia betray the Capitol to a king of the 
Gauls. The .story may be an attempt to account for the 'Par- 
pcian rock being chr)sen as the place of execution of traitors. 
According to S. Reinach, however, in Rnme archflologiqne, xi. 
(1908), the story had^its origin in a rite — the tal)Oo of military 
spoils, which led to tffeiPbeing heaped up on consecrated ground 
that they might ndf^rc touched. Tarpeia herself is a local 
divinity, the manner whose death was suggested by the 
tumulus or .shields on the .spot devoted to her (ult, a crime 
being invented to account for the suppos(*d punishment. 

AuTHORiTiF.s.— Sir George C. Lewis, Credibility ej early Rowan 
History : A. Sc hwegler, Raniischc Gcschichte, bk. ix. 10 ; Tavy, i. 1 1 ; 
Dion. H -Jic.. ii. ys-,:jo ; Flntarcli, Romulus, 17 ; Propertius, iv. 4 ; 
Ovid, J'asti, i. ; C. W. Muller, Frag. Hist. Graec.. iv. p. 367. 


TARQUINII (mod. Corneto Tarquittia, an ancierU city 
of Klruria, Italy, situated on a hill overlooking the S.\\ . ( oast 
of Italy, about 5 m. N.W. of it. The site of the Roman town 
is now (ieserleil, its last remains liaving been destroM'd by the 
inhabitants of Corneto in 1307. .Scanty remains of walling 
and of biiiklings of the Roman period exist abo\ '- ground ; 
traces of a large rectangular platform were found in J876, anti 
part of the thermae in 1829 ; it occupied tlu' summit of a hifl 
defended by ravines, called Piano di Civita. It seems probalde, 
however, that the original .settlement oceupiecl the itc of the 
medieval town of ( orneto, to the W.S.W., on the further side of 
a tleef) vallew Some authorities intleed consider, and \’tTy 
likely with good rea.son, that this was the site of the Etruscan 
city, and that the Piano di (.'ivita, which lies further inland 
and commands but little view of the sea, was onh’ o< eupied in 
Roman times. I he ease would be parallel to others m IClriiria, 
c.g. ('ivita Castellana (am'. FaJerii) whieh also oc('upirs the .site 
of the Ktrusean niy, while the Roman site, some distance away, 
is now abandoned. 'Phe importance of 'Panjuinii t(» archaeo- 
logists lies mainly in its necropolis, .situated to the S.E. of the 
medieval town, on the hill which, from the tumuli raised above 
the tombs, Iumts the name of Monlerozzi. 'Phe tombs Ihein- 
selves are of various kinds. The oldest are lonibc a pozzo, or 
shaft graves, containing the ashes of the dead in an urn, of the 
Villanova period, the oldest of them probal)ly pre-PTruscan ; 
in some of these tomljs hut urns, like those of Lalium.iire lound. 
Next come the various kinds of inhumation graves, the most 
important of which arc rock-hewn chaml.)er.s, many of which 
contain well preserved paintings of various pi riorF ; some 
.show close kinship to archaic* Greek art, while others are more 
recent, and one, the Grolla del 'Pifone (so called from the 
typhous, or w inged genii of death, represented) in which J.alin 
as well as Etruscan inscriptions apj)(?ar, belongs perhaps to 
the middle of the 4th century B.c:. Fine sarcophagi from the.se 
tombs, .some showing traces of painting, are preserved in the 
municipal mu.seiim, and also numerous Pine Greek vases, 
bronzes and other olqects. 

'I arquinii is .said to have been already a flourishing city when 
Demaratus of Corinth brought in Greek w'nrkrncn. It w’as 
the chief of the twelvi* cities of Etruria, and appears in the 
(‘arliest history of Rome as the home of two of its kings, Tar- 
quinius Priscus and 'Par(|uinius Superhiis. From it rnanv of 
the religious rites and ('eremonics of Rome are said to have been 
derived, and even in imperial times a collegium of'sixtv hariis- 
pi('es continued to exist there. Phe people of 'IVirquinii and 
Veii attempted to rest<n*e Tarqiiinius .Superbus to the throne 
after his expulsion. In 35S n.(’. the citizens of 'lanjuinii 
captured and put to death 307 Roman soldiers ; the resulting 
war ended in 351 with a lorty years’ truce, renc'wed for a similar 
period in 308. When d'arqninii cami‘ under Roman domin.ition 
is uncertain, as is also th(‘ dale at which it betame a munici- 
pality ; in i8r h.c. its port, Gravisc ac (mod. Porto ('Icrnent ino), 
in an unhealthy position on Ihi* low coast, bc'came a Roman 
colony. It exported wine and carried on coral fisheries. Nor 
do we hear miK'h of it in Roman times ; it lay on the hills above 
the coast road. I he flax and forests of its cxti'nsive territory 
are mentioned l)y classi('al authors, and we find 'Parfjuinii 
otIcnr\g to furni^i .Scipio with saih loth in r95 n.c. A Ifislu'p 
of 'Parcjiiinii is mentioned in a.d. 15^). 

See L. Dasti, Xoli'ie SloriiJir ayrfifologich'^ di 'Larquinia e Corneto 
(Koiue, fS/S) ; DtMiins, Ci/as and Crweterie'; of L'iniria (London, 
i8Sq, i. ^or S()q. ; Notizie drgli Scftni, pa\'<im, ospeci.'illv 1SX5, 
;i3 S(|q. ; F.. Bonnann in Cnyp. /user. Led., xi. (Bc'rlin. iS.SK). p. qio, 
sc^q. : Ci. l\drU‘, s.v. “ Ftnisker ” in l*auIy-\\'is5;o\va, Rcalcuevfdo- 
vi. 7 -a» sqcp ‘ (!'. As.) 

TARQUINIUS PRISCUS, LUCIUS, fifth legendary king of 
Rome (616-578 B.c.). He is represented as the son of a Greek 
refugee, wdio removed from 'J arquinii in Etruria to Rome, by 
the advice of hi.s wife, the prophetess 'Panacjiiil. Appointed 
guardian to the sons of Aikus Mareius, he succeeded in sup- 
planting them on the throne on their fatherks death. lie laid 
out the Circus Maximus, instituted the “ great ” games, built 
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the great sewers {cloacae), and began the construction of the 
temple of Jupilcr on the Capitol, he carried on war success- 
fully against the Sabines and subjugated Latium. He is said 
to have raised the number of the senators to 300, and to have 
doubled the number of the knights (see Navius, Attus). The 
introdiK’tion of many of the insignia both of war and of civil 
ofllee is assigned to his reign, and he was the first to celebrate a 
Roman triuinph, alter the Etruscan fashion, in a robe of purple 
and gold, and l)orn(‘ on a. chariot drawn by four horses. He 
was assassinated at the instigation of the sons of Ancus Marcius. 

The legend of 'farquinius Priscus is in the main a reproduc- 
tion ol those ol Romulus and 'rullus Hostilius. His Corinthian 
descent, invented by the Greeks to establish a close connexion 
with Rome, is impossible for ( hronological reasons ; further, 
according to the genuine Roman tradition, the Tarquinii were 
of l^^trus('an, not Greek, origin. 'FluTe seems to liave been 
originally only one Tarquinius ; later, when a connected story 
of the legendary period was constructed, two (distinguished as 
the “Elder” and the “ Proud”) were introduced, separated 
by the reign of Servius 'lullius, and the name of both was con- 
nected with the same events. Thus, certain public works were 
said to have been l)egun by the earlier and finished by the later 
king; both instituted games, acquired the Sibylline books, 
an(l reorganized the army. 

For the constit utinnrd reforms attributed to Tarquinius, sec 
Rome: Ancitut History ; for a critical oKaminatiou of the story. 
Schw(*glcr, I\*( inisrh(' Ge^chichtc, bk. xv. ; Sir Cf(X)rgc ( ornewal! 
Lewis, i'rt'dihiliiy of rnrlv Roman History, ch. 11 ; W. fhne. History 
of Rome, i. ; R. Pais, Stovia lii Roma, i. (i8gS). who iilculifics 
Tarquinius with Tarpeiiis, the eponymus of the 'raiqwinn rock, 
suhs(*<|ueiitlv d(‘veloped into the wicked king Tarquinius Superbus. 
Anci<-nt- aiitlu)rilies ; — lavy i. 34-41; Dion. Hal. lii. 4()-73 ; Cic. 
dc Repith., ii. .kk). 

TARQUINIUS SUPERBUS, LUCIUS, son of Lucius Tar(|uinius 
Priscus and son-in-law of Servius 'lullius, the seventh and last 
legendary king of Rome (534-510 B.r.). On his a('ccssion he 
proc(‘eded at once to repeal the recent reforms in the constitu- 
tion, and attempted to set up a pure despotism. iMaiiy s(iialor.s 
were j)Ut to death, and their phu'es remained unfilled ; the 
lower classes were d(q)riv('d of their jirms and employed in 
erecting splendid monuments, while the arm)’ was rccniiled 
from the king’s own retainers and from the forces of foreign 
allies, 'rhe completion of the fortress-temple on the ( apitoline 
confirmed his authority over the cit)', and a fortunate marriage 
of his son to the daughter of Octavius Mamillus of 'Pusculum 
secured him powerful assistance in the field. His reign was 
characterized by bloodshed and violence ; the outrage of his 
son Sextus upon Lucrctia (q.v.) precipitated a revolt, which led 
to the expulsion of the entire family. All Tarquinius’s efforts 
to forte his way back to the throne were vain (.see Porsena), 
and h(^ died in exile at Cumae. 

In the story certain Greek elements, probably later additions, 
may easily be distinguished. Tarquinius a})pcars as a Circek 
“ tyrant ” of the ordinary kind, who surrounds himself with a 
bodyguard and erects magnificent buildings to keep the people 
employed ; on the other hand, an older tradition represents 
him as more like Romulus. 'I’liis twofold aspe('t of his character 
perhaps ac'ccAints for the making of two Tanjuinii out of one 
(see 'lARQUirfiDs Pidscus). The stratagem by which 'bar- 
quiniiis obtain(‘d possession of the town of Gabii is a mere 
fiction, dt*rivcd from (jreek and Oriental sources. According 
to arrangement, his son Sextus requested the protection of 
the inhabitants against his father. Having obtained their 
confidence, he .'cnt a messenger to T'arquinius to inquire the 
next step. His father made no reply to the messenger, but 
walked up and down his garden, striking off the heads of the 
tallest poppies. Sextus thereupon put to death all the chief 
men of the town, and thus obtained the mastery. The stratagem 
of Sextus is that practised by Zopynis in the case of Babylon, 
while the episode of the poppy-heads is borrowed from the 
advice given by Thrasybulus to Periander (Herodotus iii. J54, 
V. 92). On the other hand, the existence in the time of 
Dionysius of Halicarnassus of a treaty concluded between 


Tarquinius and the inhabitants of Gabii, shows that the town 
came under his dominion by formal agreement, not, as the 
tradition states, by treachery and violence. 'Fhc embassy to 
Delphi (see liRUTus, Lucius Junius) cannot be historical, 
since at the time thercj was no communication between Rome 
and the mainland of Greece. 1'he wcll-knowm story of Tar- 
quinius’s repeated refusal and final consent to purchase the 
Sibylline books has its origin in the fact that the building of 
the temple of Jupiter (.‘apitolinus, in which they were kept, 
was ascribed to him. The traditional account of his expulsion 
can hardly be historical. A constitutional revolution, involv- 
ing such far-reaching changes, is not likely to have been carried 
out in primitiv(i times wuth so little disturliance by a .simple 
resolution of the people, and it probably points to a rising of 
Romans and Sabines against the dominion of an PTruscan 
family (Tarquinii, Tarchna) at that time established at Rome. 

For a criticnl oxn ininntion of the story sec Scliwcgler, Romische 
Geschic/ite, bk. xviii. ; Sir (i. Cornew'all Lewis, Crcdiialitv of early 
Roman J/istory, eh. it ; F. Pais, Storia di Roma, i. (iHgS); and, 
for the political character of his rei^n, Rome: Ancient History, 
Ancient autliorities : — Livy i. 21 ; Oirm. Hal. v. i-vi. 21. 

TARRAGONA, a maritime f)rovinee in the north-east of 
Spain, formed in 1833 from the southern part of the province 
of Catalonia, and bounded on the S.E. by the Mediterranean, 
N.E. by Ikircelona, N. by Lerida, VV. by Saragossa and 'reriicl, 
and S.W. by ( astellon de la Plana. Pop. (1900) 337,964 ; 
area, 2505 sq. m. The Ebro flows through the southern portion 
of the province, and the other chief streams arc the Gaya and 
the Erancoli. The.S(* three rivers flow south into the Medi- 
terranean. Below 'Portosa, the Ebro forms a conspicuous 
marshy delta jutting out into the sea, but elsewhere the even 
south-westward curve of the coa.st-line is unbroken by any 
noteworthy headland or indenUition. The province, although 
mountainous, is naturally fertile. 'I'hc hills arc ('lothcd with 
vineyards, which produce excellent wini's, and in the valleys 
are cultivated all kinds of grain, vegetables, rice, hemp, flax 
and silk. Olive, orange, filbert and almond tree's reach great 
perfection, and the mountains yield rieli pastures and timber 
trees of various kinds. 'Phe climate is teni[)crate on the coast 
and in the centre, cold in the highlands, very warm and damp 
in the valle)'S and on the banks of the rivers as they near the 
s(‘a. ^lanufactiires are well advanced, and comprise silk, 
('ottem, line’ll and woollen fabric's, velvet, felt, soaj), leather 
and .spirits. 'Phere are also many pottcTies and cooperages, 
and flcjur, paper and oil mills. Silver, copper, lead and other 
minerals have bccui found, and quarries of marble and jasper 
are worked in the hills. 'Phe fisheries produce more than 
£20,000 ycorly. There are upwards of 250 m. of railways, 
whieh link together all the large towns, and include the im- 
portant main lines along the coast and up the p]brc) valley. 
'Phe cities of Parragona (pop., 1900, 23,423) and 'Portexsa (2.1,452), 
whic h are the prineipal seaports, and the towns of Reus (26,681) 
and Vails (12,625) arc dc'scribc'd in sejiarate articles. Mont- 
blanch (5243) is the only other town with a population ex- 
c'ceding 5000. 'i'hc: people of 'Jarragona are, like almost all the 
inhabitants of (atalonia (c/. 7 c), hardy, enterprising and in- 
dustrious. Although the birth-rate considerably exceeds the 
death-rate, the population lends to decrease slightly, as many 
families emigrate. 

TARRAGONA (anc. Tarraco), the capital of the Spanish pro- 
vince of Tarragona, a flourishing seaport, and the seat of an 
archbishop ; at the mouth of the river P'ranc oli, 63 m. by rail 
W.S.W. of Baic'c'lona, in 41'^ 10' N. and 20' PP J^op. (1900) 
23,423. Tarragona is on the coast railwa)' from Barcelona to 
Valcnc'ia, and is connected with the Pd^ro Valley Railway by a 
branch line to Reus. 'I'l>e picturesque old town, with its dark 
and steep alleys, occupies a ruggc'd hill which ri.ses abruptly 
from the sea to an altitude of about 550 ft. Its highest point, 
where the anc:ient citadel stood, is crowned by the cathedral, 
the seminary for pric.sts, and the palace of the archbishop, who 
shares the title primate of Sj)ain with the archbishop of Toledo. 
Many of the houses in this cpiarter arc very old, and are built 
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partly of Roman mas(>nry ; one such fragment, immured in 
the palace wall, is inscribed with the epitaph of a charioteer 
(auri^a) who, it says, would rather have died in tlie circus than 
of fever. Ma>sive ruined walls encircle the old town, 'i'heir 
lowest course is “Cyclopean,” consisting of unheun blcM'ks 
about 12 ft. kmg and jt. wide ; Roman masonry ot the 
Augustan age is superimposed. 'Fhe six gates and the stpiare 
towers arc also, to a great extent, “ Cyt lo[)can.” I'he palace. 
its('lf a huikling of the early loth centurv, has an old fortified 
tower, and there are barrat ks and forts in tlu‘ city ; but 'farra- 
gona can no longer be regarded as a lortrt‘ss capable ol with- 
standing modern artillery, although it is otTickdiy (lassed as 
such. 

'fhe new town, divided from the old by one brtuul and shady 
avenue, the Rambla de San Carlos, and intersec ted by anothcT, 
the more modern Rambla de San Juan, extends to the west and 
south along a low promontory which juts out into the Mediter- | 
rancMn. Its outlying distriiUs merge into the Campo de Tarra- , 
gona, a plain planted with vines and walnut, almond and olive | 
gro\ es. Tarragona c athedral is one of the noblest examples of 1 
early Spanish art. It is 320 it. long and 103 ft. broad, and con- : 
sisted originally of a nave, aisles, transepts with an octagonal ! 
lantern at the crossing, and an apsidal c hanc el. Several exterior 
chapels were adde d in later times, and on the south-east stands a 
igth-c’cnturv steeple raised on a Rcmuinescjue tower. The east 
encl was probably begun in 1131 on the ruins of an earlier ehiireb, 
but the main body of the building dates from the end of the 
12th c entury and the first half of the 13th, and is of transitional 
character, -the exuberant richness of the sculptured capitals 
being admirably kept in subordination by the Romancscjue .sim- 
plicity ol the general design, (kmsiderable changes were intro- 
duced at a later date ; and the jircsent west encl of the nave | 
cannot have been eompletcfd till late in the Tgth century. On | 
the north-east side is a cloister con tern pejrary with the c'hurc'h, | 
with which it communicates liy a very fine doorway. The | 
cloister contains muc'h remarkable work, and the tracery c.)f the j 
windows bears interesting marks of Moorish influence. 'Two ! 
other noteworth)- c-hurcTcs in the city are San Pablo and Santa 
1 ccla la Vieja, both of the 12th century. 'There is a fine Roman 
acjucduct ; the Roman amphitheatre was di.smantled in igc)! to 
furnish stone for the eastern mole, though a fenv rows of seats 
are left near the sc*a- shore ; and the museum contains a large 
collec.'tion of Roman antiquities. 'The' Torretin clc* Pilatos is 
said to have been the palac e of the Emperor Augustus ; it was 
partly destroved l.iy the Frenc h in 1811 and now serves as a 
prison. Its name is cc^inncTtecl with an old tradition that 
Pontiu-s Pilate was a native of the city. 'Tarragona has also 
many public buildings, including the law' courts, several hos[)itals, 
a provincial institute, training schools for leacliers, and offices 
of the provincial and municipal gcjvernmc'nts. When the* 
monks of the Grande ( hartreiise wctc c*ompcll(.‘cl to k‘avc* 
France, they settled at Tarragona in ic)03. and cstalflishcd a 
liqueur factory : 20,000 ca.ses ol liqueur w’cre exported in rcjo^ 
and 39,000 in 1905. A eharai tcristic* feature of Tarragona is 
the number of its underground storehouse's lor w ine (bodegas) ; 
wine is exported in large quantities. 'There is a Pritish steel file 
factory ; chocolate, soap, flour, ironware, paper, pipes and 
salted fish are also manufactured. 'The harbour is at the ex- 
treme south-west of the luwv Icnvn. It was originally protected 
by a Roman breakwater, which was destroyed in the igth 
century. The easterit ^Wiole, founded in 1491 and frequently 
enlarged, terminates a lighthouse. Its length was 1400 
yards in 1904, when the ecmstrucTion of a new section was 
begun. In each of the five years ic)oi-5 about 870 .ships of 
580,000 tons'' entered the port. Wine, oil, nuts, almonds and 
small quantities of lead and pig iron ;ire cxfiorted ; the imports 
include coal from Great Britain, grain from the Black Sea, 
staves and petroleum from the United States, dried codfish 
from Norway and Iceland, guano and phosphates. Close to the 
harbour and at the mouth of the Francoli is the? fishermen’s 
quarter {barrio de Pescadores), in which most of the houses are 
coloured pale blue. 


AND FEATHERING 

History. — 'Tarraco, tlic capital ol the Iberian Gesse tani, many 
of whose eoin.s are cxtiint, was one of the earliest Roman strong- 
holds in Spain. It was eapturc‘d in 218 R.c. by (inaeus and 
Publius ( orneliu.s Sc'ipio, who improv'ed its harbours and en- 
larged its walls. A Roman monument on a hill 3 m. PT is 
known as the .Sepulcro de los F.seipiones, and loealh believed to 
be the tomb of tlie Scipios, who were defeated and .vlain by the 
( artliaginians under Ihisdrubal Barca in 212 B.C. 'The battle 
took place at Antiorgis, the modern Alcaniz in the {)rovincc of 
'Terncl ; there is no good reason to l)clicve that tlu' bodies ol 
the S('ipios were corueyed to 'Tarragona for burial, nor is the 
monument older than the 1st century a.d. As t!ie (olonia 
Priumphalis, so called to commemorate tlic victorii .s of Julius 
Gaesar, 'Tarraco was made the seat of one of the lour assize 
courts {iouvoitus juridici) established in Ilispania ( iterior. 
Augustus spent the winter of 26 u.<\ here, ant] made Tarraco the 
capital of the whole province, which received tlu' name of 
Ilispania 'Tarraconensis. A temple was built in bis honour. 
It was afterwards restored by Hadrian (a.d. 117-138), and the 
city became the Spani.sh hea(k]uarters of the worship of the 
godtless Ronui and the deified (‘m[)erors. Its flax trade and 
other industries made it one of the richest seaports oi the 
empire ; Martial and Pliny celebrated it.s climate anti its wines, 
and the fragmentary remains ol temples, baths, amphitheatre 
aiul other Roman buildings bear witne.ss to its prosj.ierity. It 
became an archbishopric in the 5th century. 

'To the Romans the V^isigoths under Pairie siu'cccdi'd in 467, 
but on their expulsion by the Moors in 711 the city was 
plundered aiul burned. It was long before the ruins were again 
inhabited, but by 1089, when the floors were driven out by 
Raymond IV. of Barcelona, there must have been a certain 
revival of prosperity, for the primacy, which had l)een remo\ed 
to Vi(‘h, was in that year restored to 'iurragona. In 1118 a 
grant of the fief was made to the Norman Robert I^urdet, who 
converted the town into a Irontier fortress against the Moors. 
In 1705 the city was taken and burned by the Ihiti.sh ; in i8ii, 
after being partly fortified, it was captured and .sacked b) the 
French. 

TARRASA, a town of north-eastern Spain, in the province 
of Barcelona, 6 m. W.N.W. of vSabadell on the Ikircelona- 
Berida railway, and in the midst of a narrow plain surrounded 
by mountains. I’op. (rtjoo) 15,956. 'i'arrasa was a Roman 
j municipality, and a bishopric Irom the 5II1 century to tlie 
I Moorish invasion in the 8th. It was razed by tlu' MOors and 
rebuilt later 'ny the Ghristians. TIutc are three ancient 
Romanesque churches, in one of which, San Miguel, .some 
Roman pillars arc incorporates 1 . 'Tarrasa is now' mostly a 
modern industrial town, with fine pu[)lic buildings, inekiding 
the royal college, built in 1864 for 450 students besides day 
scholars, the? .s('hool of arts and handicrafts, the inciustrial 
institute, chamber of ('omrncree, hospitals, town hall, clubs, 
th(‘alres and many large textile factories. Grain, wine, oil 
and fruit are jn'oduced in the distrk t, and there is a munieipal 
farm, founded in 1885, lor experiments in viticulture, 

TARRING AND FEATHERING, a method of puri.shment at 
least as old as the C riisacles. 'The head of the culprit was 
shaved and hot tar poured over it, a bag of i(‘ather.s being after- 
wards shaken o\er him. 'The earliest nu'ntion oc the puni.sh- 
ment oceiirs in the orders of Richard CVeur de kion, issued to 
his navy on starting for the ^lo]^• Band in 1191. “ ( oneerning 

the lawcs and ordinances appointed b\' King Richard for his 
navie the forme thereof was this . . . itc'm, a thiefc or felon 
that hath stolen, being lawfully convic ted, shai ba\’e his head 
shorne, and boyling pitch poured upon his head, and feathers 
or downe strawed upon the same wiiercl)y he may be knowen, 
and .so at the first landing-place they shall come to, there to 
be cast up” (trans. of original statute in Hakluyt's Voyaf>es, 
ii. 21). A later instance of this penalty being inflicted is given 
in Notes and Queries (scrit's 4, vol. v.), whic?h quote's one James 
Howell writing from Madrid, in r623, of the “ boisterous Bishop 
of Ilalverstadt,” who, “ having taken a place where there were 
two monasteries of nuns and friars, he caused divers feather 
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beds to be ripped, and all the feathers thrown into a great hall, 
kvhither the nuns and friars were thrust naked with their bodies 
oiled and pit('lied and to tumble among these ft'alhers, which 
makes them here (Madrid) presage him an ill-death/^ In 1696 
a T.ondon bailiff, wlio attemi)te(l to serve j)ro('ess on a debtor 
who had tak('n reluge within the pre(‘incts ol the Savoy, was 
tarred and feathered and taken in a wheelbarrow to the Strand, 
where he was tied to the Maypole which stood by what is now 
Somerset House. It is probable that the punishmont was never 
regarded as K'galized, but was always a tyjxt of mob ven- 
geance. 

TARRYTOWN, a village of Westchester county, New York, 
on the E. bank of the Hudson riv(‘r, opposite Nyack, witli 
which it is connected by ferry, and about 25 m. N. of New York 
City. Pop. (1890) 35^2 ; (igoo) 4770, of whom 984 w(ire 
foreign-born and 191 were negroes; (1910, U.S. census) 5600. 
Tarrytown is served by the New York Central and Hudson 
River railwa>', and by intcrurban electric lines connecting it, 
via Whit(i I’lains, with New York City. It is situated on a 
sloping hill that rises to a considerable height above dappan 
Zee, a large expansion of the Hudson river, and is Imilt prin- 
cipally along either side of a broad and winding country high- 
wa\' (laid out in 1723) from New ^'ork to Albany, called the 
King’s Highway until the War of Independ(*ncc, th(.‘n called 
the Albany l*ost Road, and now known (in Tarrytown) as 
Ilroadway. South of the village is ** Lyndhurst,’’ the estate 
of Miss Helen .Miller Gould, and to the N.E. is Kaakout 
(originally ‘‘ Kijkuit,” that is, “ lookout,” the name of a high 
promontor\ ), the estate of John 1 ). Roc kefeller. In the village 
arc* the Hackley School (iSc^g), Irving School (r837), Repton 
Schcxjl and the ^‘Castle” Sc'hool for girls; a \"oung Menks 
Lyc'eum (0899), with a public’ libra r)' (8000 volume's in 1910) 
and the d'arrytown Ilcasj)ital (i8f)2). In the vic init}' there arc 
large nursc'ries and market-gardens, and autcjmobilcs arc* manu- 
factured in the village, darrytown stands on the site of a 
Wec'^cjuaesgeek Indian village, Alipconk (the jdace of elms), 
burned by the Dutch in 1644. The first sc'ttlcment of white's 
was made al.)Out 16.J5. d’here were perhaps a dozen Dutch 
families here in ibSo, when Frc'clerick Philipse (formerly known 
as Yredryk Pdypsci) a<'c|uired title to sevc'ral thousand acres 
in Westchc'ster county, c'alled Philipse Manor. He built, partly 
of brick brought from Holland, a manor-house (on Ji })oint of 
land now known as Kingslandks Point, a short distance above 
the present village), a mill and a ('hurch, at the mouth of 
Slc'C'py Hcjllow, some three-quarters of a mile above the village ; 
Dr Hamilton Wright Alabie has written : “ d’here is probably no 
other loc'ality in Amc iT'a, taking into account history, tradition, 
the old church, the manor-house and the mill, which so entircK' 
conserves the form and spirit of Dutc'h civilization in the New 
World.” During the War of Independence darrytown was the 
centre of the “Neutral d’erritory” between the line's of the 
Hritish and Continental forces, and was the scene of numerous 
conflicts between the “ cowboys ” and “ skinners,” bands of 
unorganized partisans, the former acling in the name of the 
colonies, and the latter in that of the king. On the post road, 
on the 2.ph of September 1780, Major John Andrei' was ca[)lurcd 
by three (.’ontinentals, John Paulding, Da\'id Williams and 
Isaac' Van Wert ; to commemorate the capture a marble shaft 
surmounted by a bronze statue of a Contiiu'iital .soldier has 
l.)een erec'tecl on the spot. Tarrytown is dc'se ribed in the Sketch 
Unok oi Washington Irving, who lived and died at “ Sunnyside,” 
within the limits of Tarrytown, was long warden of old Christ 
( hurch, and is buried in the Old Sleepy Hollow burying-ground, 
which adjoins the Dutch Church, and in which ( arl Schurz 
also is buried. Tarrytown was incorporated as a village in 
1870. Its name is probably a corrupt form of the Dutch 
“ Farwen dorp” (wheat town). 

Sec H. B. Dawson, Wcstchcstvr Countv in the American Revnltt- 
tion (New York. 1886); and an article by H. W. Mabie in T. P. 
Powell's Historic Towns of the Middle States (New York, 1899). 

TARSIER, the Anglicized form of the scientific name of 
a small and aberrant lemur-like animal, Tarsius spectrum ^ 


I inhabiting the Malay Peninsula and islands, and typifying a 
family. The name tarsier refers to the great elongation of 
two of the bones of the tarsus, or ankle, and spectrum to the 
huge gogglc-like eses and attenuated form which constitute 
two ol the most distinctive features of this weird little creature, 
j In organization the tarsier departs markedly from other lemurs 
j as regards several particulars, and thereby approximates to 
monkeys and apes. Rather smaller than a scjuirrel, with dusky 
brown fur, the tarsier has immense eyes, large cars, a long thin 
tail, tufted at the end, a greatly elongated tarsal portion of 
the foot, and disk-like adhesive surfaces on the fingers, which 
doubtless assist the animal in maintaining its position on the 
boughs. Four species of the genus are now recognized, whose 
range includes the .Malay Peninsula, Java, Sumatra, Ikxneo, 
Celebes and .some of the Philippines. The tarsier feeds chiefly 
on insects and lizards, sleeps during the day, but is tolerably 
active at night, moving chiefly hy jumping from plac'e to place ; 
an action lor wfliich the structure of its hind-legs seems par- 
ticularly well adaf)tt'd. It is rare, not more than t\vo being 
generally found together, and only brings forth one young at a 
time. (See PRi MATHS.) (H. L.*) 

TARSUS (mod. Tersous), an ancient city in the fertile plain 
of ('ilicia. 'fhe small river (Vdnus flowed through the centre 
of the town, and its t'ool swift waters were the boast of the city 
(though visitors like Dion Chrysostom thought it far inferior 
to the rivers of many Greek cities). The liarljour, Rhcgma, 
below' the city, W'as originally a lagoon, though it is said also 
to be su})])lied by .springs of its own. The Cydnus flowed into 
the lake (where were the arsenals) and thence into the sea, 
about 10 m. from Tarsus. The city is first mentioned on the 
P)la('k Obelisk, as ('aptured by the Assyrians along with the rest 
of Cilicia about 850 h..c. It was probably an old Ionian colony, 
settled (like Mallus) under the direction of Clarian A})ollo. Tt.s 
importance w^as due (i) to its excellent and safe harbour, (2) to 
its possession of a fertile territory, and (3) to its command of 
the lirst waggon-road made across .M(.)iint I'aurus, whi('h was 
cut Cnroiigh the (*ili<'ian Gates, a narrow gorge loo \ards in 
k'ngth, originally only wide enough to (arry the waters of a 
small nffluent of the (‘vdnus. d'he greatness of 'Farsus rested 
therefore mainly on the two great encinc'i'ring works, the harbour 
and the road. 'I’hat the latter was due to Greek influence is 
shown by the village Mo|:)sn('r(*n(* on th(‘ southern approach to 
the Gates : Mopsus was the proplu'l of ('larian Apollo. Few^ 
mountain })asses have been so irn|)ortant in history as this 
road (sevent)’ mik's in length) over Taurus. Many armies have 
man hed over it ; those ol ('yrus the Voimgt'r, Alexander the 
Great, ('icero, Septimins Sevenis and the First Crirsade may 
speeinlly be mentioned. 

'I'arsus is must accessible from the sea or from the east. FA en 
after the “ (’ilit ian Gate's” were cut, llic cros'sing of 'I'aiirus was 
a cliffie'ult operation for an invading army (as Xenophon and 
Arrian show'). Hence Tarsian history (where not determined 
by Greek maritime relations) has been strongly affected l^y 
Semitic influenee, and Dion ('hrysostom, alxnit a . d . 112, says 
it was more like a Phoenician than a Hellenic city (w'hich it 
laimcd to be). After the Assyrian power decayed, j)rinccs, 
several of whom bore the name or title Syennesis, ruled I'arsus 
before and under Persian power. Persian satraps go\erned it 
in the 4th century n.(\ ; and struc'k coins with Aramaic legends 
there. The Scleucid kings of Syria for a lime kept it in a state 
of servitude ; but it was made an autonomous ( ity with addi- 
tional citizens (probabl}' Argive Greeks and Jews) by Antioehus 
IV. Epiphancs in 171 n.c. ; and then it began to strike its owm 
coins. It became one of the richest and greatest cities of the 
East under the Romans after 104 n.r., and was favoured by 
both Antony and Angu.stus : the* rerej)tion there by the former 
of Cleopatra, who sailed up to the city in a magnifi('ent vessel, 
was a striking historic event. In spite of its oriental character, 
it maintained a university where Greek philosophy was taught 
by a scries of famous Tarsians, who influenced Roman history. 
Chief among them was Athenodorus Cananites (q.v.), teacher 
and friend of Augustus for many years, a man of courage and 
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power, vvlio rcmodelleil the 'larsian constitution (making it 
timocratic an(i oligarchic). The picture which Thilostratus, in 
his biography of Apollonius 'lyanen^is, draws of the 'larsians 
as vain, luxurious and illiterate, represents the general Clraeco- 
Komau (‘onception of the city. I’he legend which was believed 
to be graven on the statue of Sardanapalus at Anchialc (12 in. 
S.^V. from Tarsus) might ha\ (' been the motto of most Tarsian^ : 
“Eat, drink, play, for nothing else is worth this (gesture)” 
(referred to by St Paul, i ( or. w. 32). The statue was pro- 
bably an archaic work, with Hittito or cuneitonn inscription, 
representing a figure with right hand raised ; the letters and 
lIu* attitude were misundiTstood ; the figure was supposed to 
be snapping the fingers and uttering this expression ol ctleminate 
and w’eary sen>ualisni. 

'Parsus diTonded for its greatness on comment, peace and 
orderlv goveninu'nt. It was not a strong f(>rtress, and could 
not b(‘ defended during the decay of the empire against bar- 
barian invasion. The Arabs (‘aptured the whole of ('ilieia 
shortlv after a.T). 660 : aivl Tarsus seems to have 1 >een a ruin 
for more than a century after the eorujiiest. Put llarun al- 
Rashid reiiiiilt its walls in 787, and made it the north-western 
capital of the .\rab jiower in tlie long wars against the iiyzantine 
empire. All th(‘ raids, which were made in Asia Elinor re- 
gularly, year b\ >ear, sometimes twice in one year, through 
the Tilician (iates and past the tortress boulon, issued through 
the north gate ol larsiis, which was called tlu‘ ‘‘ (late of the 
Holy War.” The we>tern gate is still standing, and is mis- 
named “ St Paul’s (date." 'Phe caliph Maniuri died on such a 
foray in a . d . 833, having caught a «. hill at a great spring north 
of the rilician Gates beside Ak-Kcupreu. He was Ijrought to 
Tarsus where (like the emperor 'Paeitus) he died, and (like the 
emperor Julian) was buried. TTis illness re('all.s the fever which 
Alexander tlie Great contracted from bathing in the ('ydnius. 
Xicephorus Idioeas rccon(|uered 'Parsus and all (/ilicia for the 
empire in a.u. In the First (.'nisade Ikddwin and 'Pancred 

captured Tarsus a.d. 1009, and there the two leaders had a 
serious quairel. It formed part of the kingdom of Lessor 
Armenia for great part of the three centuries after a.d. 1180, 
and it was fortified by Leo II. and Ilethoiim I. But 'I'lirkornan 
and Egyptian in^■a(lers disputed its pos.session with the (ireek 
emperors and Armenian kings and with one another. Finallv 
it passed into Gttoman hands about the beginning of the i6tii 
century. 

Most of the successive masters of 'Parsus had their own 
legends about, its origin, usually w'ith a religious charac ter 
justifying and explaining their possession of the city. The 
Assyrian Sardanapalus, the nati\'c god .Sandan, the Greek hero 
Per.-cus, the Greek god Heracles, are all called founder of 
Tarsus. lapetus, i.e, Japhet, father of Javan ‘‘ the Ionian,” 
was called the grandfather of (.'ydnus, who gave name to the 
river. A curious ceremnn\' was practised in honour of Saiidan 
(identified w ith the Greek Heracles) : a p> re was periodically 
erected and the god was burned on it. It is .said that the 
original name of tlie city was Parthenia, which suggests that a 
virgin goddess was worshipped here as in so many shrines of 
Asia Minor and Syria : the v'irgin goddess Athena appears cm 
Tarsian coins. The Baal of Tarsus is named in Aramaic letters 
on many of its coins in the Persian periejd. 

The ruins of the ancient city are vv.vy extensive, but they arc 
(leeply buried, and mak^^^ijilc or no appearance above the 
surface except in the Dunuk Tash ([)opularl\' identified as the 
‘‘Tomb of Sardanapalus,” a monument which, however, was 
at Anchialc, not at 'larMis). 'Phis shapeless mass of concrete 
was probal)ly the .substructure of a Graeco- Roman temple, 
from which the marble ccjating has been removed. 1’hc modern 
town has considerable* bazaars and trade : but the climate is 
very oppressive*, owing to the proximity of vast marshes which 
occupy the site ot the harbejur and the low'cr part of the original 
Cyndus course. 'I'he river was diverteel from its forin(?r course 
by Justinian in the ()th century. 'Phe emperor’s intention was 
only to carry off the surplus waters in time of flood and prevent 
inundations in the city, not to deprive 'Parsus of what was its 


e'hief pride and boast ; but gradually the neglect of .subsequent 
centuries allowaxl the channel in the city to become blocked by 
uceumulation of soil, and now the whole body of water Hows in 
the new' channel east of the city,, exi'cpl wliat is drawn off by an 
I artificial irrigation course to water the gardens on the we.sUrn 
' .side of the city. 'Phe population is about 25,000, including, 
besides 'Purks and S}Tian Moslems, also Armenians, Greeks, 
I Syrian ('hristians, Persians, Afghans, Ansaria (mostly gardeners) 
: and even Hindus. 'Phere is a large Amerii'an ini.ssion school 
i called St Paul’s In.stitiitc, giving a very comprehensive cdu- 
• cation to Armenians and (jrceks drawn from an cxtensi\e 
district. 

I the litcmtuiv r(*gnnling 'I'nrsus is scanty, and few .mcient in- 
! soription.s have been piil)lishe(l, .S('e W. 1 ^. Barker. I.nns unJ 
I : (i. F. Hill in tin* Ihilisli Aiusenin ("atalngue of ( cans ; Six. 

j in \ itnii^uidtic ('ht 1SS4. pp. 152 ff., i So.p ])p. .;jc) it.; !■:. 

i Balu-lon in the ( ataloguo Bibl. Nat., “ Perses A('h< luenulfs " ; the 
' iinniismalie. wtM'ks of B. X'.ilead, h'. I inhoof ] Uuiiu'i*, Ac, ; W addington 
' in IhtUi'tiu Jc Cort. Util., vii. ])|x 2S2 It. ; Kainsay, Citwii .*/ St Paul 
(1007). pp. and “ Filicia, 'I'arsus and tin* (in. it 'I'anrus 

I’ass” in Gcooynhhiral Joiinial (loi^), pp. .^^7-4 10 ; R. Hidierdi'v 
and A. Wilhelm. “ Keisen in Kilikien ” (in the ! ienk'^rUriftru F. 
kuis. Akadcuiic II'/V;;, 1S90, xliv.), with works ot other travellers, 

I es]M‘ciall>' \‘. Langlois and Macdonakl Kinneir. C'allandei m Joitnial 
; id Ih'Ih uic Stiidirs, 1904. pp. 58 ff., studied Dion ('hrysostom's two 
; Tut Stan OratiiUts. (W. .M. Ra.) 

TART, a dish of leaked pastry cfintaining fruit, a fruit pie ; 

, also a small open piece of Ixiked pastry with jam pku ed upon 
: it. 'Phe word was adapted from the O.Fr. tnrie ; the older form 
! must have lieen torlc, as is seen in the mod. Fr. tourir and the 
diminutive lortd or lortam ; the origin is the Lat. iorta, twisted 
i (tarquere. to twist), list'd of a cake in Med. Lat., the paste or 
dough of cakes or tarts being rolled or twisted. 'Phe alteration 
! of the vowel is also seen in iLal. turtcra. In English there is 
i some confusion with “ tart,” sharp, acid, bitter, which eumes 
. from O.E. teartj sharp, severe, properly “ tearing,” from Ivrany 
I to tear; cf. ‘‘ bitter,” from ‘‘ to liite.” 

1 TARTAGLIA, or Taki'alka, Nicxolo (c. i5o6-]559), 
Italian mathematician, was born at Jireseia. His diikllioocl 
was passed in dire poverty. During the sack of Brescia in 1512, 
i he was horrildy mutilated by some Frcmh soldiers. From 
j these injuries he slowly reeovenal, Imt he long continued to 
I stammer in his spei'ch, whence the nickname, adopted by 
j hiiiLself, of “ 'Partaglia,” Save for tlie barest rudiments of 
I reading and W'riting, he tells us that he had no master ; yet we 
lind him at Verona in 1521 an esteemed teacher of matlie- 
I matics. In 1534 he went to Vetiii e. For Tartaglia’s disi'overy 
of the solution of cubii' i*quations, and his contests w ith Antonio 
Marie Idoridas, see Ai-DKUka {History). In 1548 'Partaglia 
accepted a situation as professor ol Euclid at Bri^seia, but 
I returned to Venice at the end of eighteen montlis. lie died at 
I \'eniee in 15.59. 

I I'arlaglia’s first ]'>nntod work, entitled Nitniut sdrnzia (Venice, 
1^37). dealt with the theory and ]irattire ol gunnery.. He found 
the elevation giving the greatest range to be 45'’, but failed to 
ileinonstrate the correctness of his intuition. Imiecd, In* neviT 
I shook off the erroneous ideas of liis lime regarding the paths of 
j j)rojectile.s. further than to see that no part of them could be a 
; straight Jim*. He nevertheless inaiigiirated the scientific treatment 
of the subject. His Oucsiti ct nivcnziani d iurrsc, a collection of the 
aullior’s re])lies to questions addressrd to him bv persons of the 
mr»st varied conditions, was published in i 34^, with a ilodication 
1 to Henry \ HL of Fngland. Broblems in artillery occupy two out 
i of nine books ; the sixth treats of fort ifiea Lion ; the ninth gives 
several e.vamples of th(‘ solution of ( iibic ('qnalions. He published 
in Iii>’<da {^fnrrcdr per sodiratr oi^ni affoudnta nave, intitolatd 

la f ravavjiatff I nvenrdanc (an idhision to his ]iersonal tronliles at 
Brescia), setting forth a method for raising sunken ships, and 
deseril)ing tlx* «living-bell, th<*n little known in western hhirope. He 
]nirsned th<* subject in Radonanirnti supra la I'ravadidita Inven:Aone 
(May His largest work, Trattato t^enerale <li numrri r inisiirc, 

is a com])rehensiv(‘ mathematical treatise, including arithmetic, 
geometry, iiu-nsuration. and algebra as far as quadratic equations 
(N'enice, k:;o. i 5^o). He put)lished the first Italian translation of 
Fuclid (1543). and the earlii'st version from tin* (ireek of some 
of the prineipal works of Archimedes (154.3). 'Phese included the 
tract De insidrntihns aquae, of which his Latin now holds the place 
of the lost (ireek text. Tartaglia claimed the invention of the 
gunner’s (piadrant. 
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Tarla^^^^’^ own account of his early lite is contained in his 
Oucsiti, lih. vi. p. 74. See also Buoncompagni, Iniorno ad un 
i'rstamndo ineditn di N. Tarta^lia (Milan, 1S81) ; Rossi. Elo^i 
di lirrsciana il/ustri, jo. 386. Tarlaglia’s writings on giinnery 
^vere translated into l^nglisli by Lucar in 1588, and into French by 
Rielfcl in 184^. 

TARTAN (from F. tiretaine, “ linsic-wolsie/’ Sp. tirilam, 
a kind of woollen rloth, perhaps so called from its thinness 
and lightness, ( f. Sp. tiritar, to tremble with cold), a worsted 
cloth woven with alternate stripes or bands of coloured warp 
and weft, so as to form a chequered pattern in which the 
colours alternate in “sets” of definite width and sequence. 
The wa'uving of particoloured and striped cloth cannot be 
claimed as peruliar to any sp(.*eia] race or country, for indci^d 
such chiM’ks ari‘ the simplest ornamental form into which dyed 
yarns can be combined in the loom, but the term tartan 
is specially applied to tlie variegated cloth used for the prin- 
cipal portions of the distinctive costume of the Highlanders 
of Scotland. For this costume, and the tartiin of which it is 
composed, great antiquity is ('laimed, and it is asserted that 
the numerous clans into which the Highland population were 
di\’ided had (sieh from time to time a. special tartan by whic'h it 
was distinguiidicd. After the rebellion of 1745 various acts of 
parliament were passed fur disarming the Scottish Highlanders 
ami for prohibiting the use of the Highland dress in Scotland, 
under severe penalties. These acts remained nominally in force 
till r7S2, when they were formally repi'alcd, and since that 
time clan tartan has, with varying fluctuations of fashion, been 
a popular article of dress, by no means ('onfined in its use to 
S('()tland alum? ; and many new and imaginary sets ” have 
been invented by manufacturers, w'ilh the result of introducing 
confusion in the heraldry of tartans, and of throwing doubt 
on the reality of the distinctive “sets” w'hich at one time 
undoubtedly were more or less recognized as the badge of 
various dans. 

Undoubtedly the term tartan w'ns known, and the material was 
woven, “ol one or two colours for the poor and more variecl lor 
the rioli," as early as tlie middle of tlie i qth centurv. Tn the 
accounts of John, bishop of Glasgow, treasurer to Kitig James HI., 
in 1471, there ocenrs. with oilier mention of tlie material, the 
following : “ Ane elne and ane halv^e of bine Tartane to lyne liis 

gow'iie of cloth of Ciolil.” It is here obvious that th(* term is not 
restricti'd to particoloured cheepuTed textures. In 1538 accounts 
were incurred for a Highland dress for King James V. on the 
occasion ol a hunting excursion in the Highlands, in which there 
are charges for “ variant cullorit velvet." for " ane schorl Ileland 
coil." and lor " Hclatul tartane to be hose* to the king<‘’s grace." 
Bishoj) John Lesley, in his Dc innrihits, ct nhus 

Sr(d(U'un], ])nljlished in 1578, says of the ancient and still-used dress 
of the Highlandeis and Islanders, “all. bolli nol)le ainl common 
peo])le, wore mantles of one sort ((‘xcept that the. nobles prefernsl 
those of several colours)." G.eorge Ihichanan, in his h'rruni Sroli- 
enrum ln'st(n'i(i (1582), as translated by .Mc^nypenny (R)i.?). says of 
the Highlanders, “ Tliey delight in marled elolhes, s]M'ri.nlly that 
Ivave any long stripi's of sundry colours ; they love ( hielly jiurple 
and blue, 'riu’ir pretlece.sscu-s used short mantltcs or plai<ls of divers 
('oloiirs sundry ways divided ; and amongst some the same custom 
is t>l)S('rved to this day." .\ hint of clan tartan distinctions is 
given by .Martin Martin in his Wrstcru Isles of SridlaiJd (1703), vvliich 
work also contains a minute description of the dress of the ITigh- 
i.iiulers and the manufacture of tartan. " l^K^ery isle,” lie oliserves. 
" dilfers from eacli other in their fancy of making plaiils, as to the 
stripes in breadth and colours. This humour is as (lilfercnt through 
Hie mainland of Hie Highlands, in so far that they who have seen 
those plaees are able at the first view of a man’s plaid to guess the 
]d.ace of his residtmee." 

riie following liiK's give a brief clescrijition of the colours of the 
tartans of tlu' jirincipal clans. riie kilt-tartan colour is given in 
each case ; the ]>laid -tartans vary in slight ]iartirnlars. 

Campbell of Brcadalbane, light' green, crossed with darker green, 
the stripe.s broad with narrow edging of yellow. Campbell of 
^ly^vll, light green crossed with dark green, narrow independent 
cross lines of white. Cameron, brick-red with broad chccjuered 
cross of same colour, edgeal white and with broad centre of ground 
colour, two inde])enflcnt cross lines of green. Eorbe^, yellow green, 
crossed vvith broad dark-green lines, centred lilack, independent 
cross lines yellow, h'raser, nal groun<l, main cross lines red witli 
deeper red centre edged with blue, mde])endent cross lines blue. 
Gordon, dark blue-green ground, with lu'oad cross lines of ligliter 
green, narrow centre line yellow. Graeme, light green ground, 
cross('d with darker green in small cheepuT, iiuhqiendcnt cross 


lines dark green. Grout, scarlet, vvith broad black-cdged scarlet 
crossings, black indcpciulent cross lines. Macdonald of Glengarry 
and Kcppoch, red, with t>})en broad blue cross lines, and two inde- 
pendent blue crossings. Macdonald of Glencoe, green vvith broad 
<lark-green crossing, tlu; whole covered with line rod lines. Mac- 
donald of Clanranald, light green vvith broad dark-green crossing, 
covered with tine ifd lines. Maii^reffor, sciirlet. with narrow scarlet 
cross lines, edged and centred blue, widely s[>aced. Mackintosh, 
red with lilne-edgcd and (cntred crossings of red. ami independent 
blue cross lines. Mackenne, blue-green, broad cn^ssing of same 
colour with darker edges, inde])rndent cross lines, alternately red 
.and while, over the main crossings. Macleod, green, with dark- 
green crossings, over crossings, evary other scpiare, a red line. 
Maepher^on, pale grey, four flarker grey liars at crossings, the 
whole covered vvith red double indt']H*n(lent lini's. Mnurn, red 
vvith broad green strijie and narrow lines forming a check of Idack 
an<l yellow. Murray, green, close crossings of darker green, indc- 
p(‘ndent lines rt‘d. Stenmrt, scarlet, deep coloured crossings with 
scarled centre, fine widely spaced dark indejiendent lines. 

See W. and .A. Smith. Tartans of the Clans of Seotland (1850); 
J. Sobieski Stuart, ]'esfiarium Scoticum (1842); R. R. MTan, Clans 
of the Scotiish Hif^hlands (1845-46); J. Grant, Tartans nf the Clans 
of Seotland ( Fdinliiirgh. 1885^. 

TARTAR, tlie name commonly applied to crude acid 
potassium tartnile or “ bitartratc of potash” IlK((\jH , 0 ,.). 
During the process of fermentation winc.s deposit a crystalline 
(TList of argol ; this^ after being roughly purified by rccrystal- 
lization, is known as tartar, and when further purified and 
freed from colouring matters becomes “ cream of tartar,” 
also called technically cream.” With the iatrochemists tartar 
was a generic l(‘rm which included both this lartarus vini and 
various substaru'cs obtained from it, and even salts, such as salt 
of .sorrel (potassium oxalate), that resembled it. 'J'hus sal fwum 
tartari was potassium carbonate, which on c.xposure to the air 
deliquc'sc'cs to oleum tartari per deliquium ; neutral potassium 
tartrate was called tarlarus iartarisaluSj because it was prejiared 
by nctulralizing ordinars’ tartar with the sal fixum ; tarlarus 
chalyheatus was a jireparalion with iron ; and spirilus tartari, 
uschI by Paracel.siis, was prepared by dry distillation of tartar. 
Ihiracelsus also used the term in a still wider sense to signily 
alinorinal prec'ipilates or sediments d(‘po.sited from animal 
.secTelions ; th(‘ same idea is apparent in the popular applica- 
tion ol the wcjrd to the salivary calculus which forms on the 
teeth. 

Cream of tartar is prcparecl bv dissolving granulaled ,argol in 
boiling water ,'unl allowing llu' solution loslrtnd. '1 he clear liquid is 
then drawn oft and trvstalhzed. The slightly coloured crystals 
thus obtained an* redissolved in liot waUr, tlie colouring matters 
got rid of by means of ])ipecIavor egg-albuincn. and the solution 
lilfered and crystallized, th(‘ name “ cream of tartar " being originally 
appliiMi to the crust of minute crystals that form on its surface as it 
ccHils. 'I'lic* s.'dt ervstallizes in ni:issc‘s r.'f small, hard, colourless, trans- 
parent, rho!nl>ic prisms. It is prccipitalcsl when an excess of a 
potassium salt is addc'd to a solution of tartaric acid, but it clissolvc s 
in mineral acids, and in alkalis and .dkaline carbonates. Solutions 
of boric acid or bora.x dissolve if freely, forming .solulde cream of 
tartar, which is a while povvdeT ])ermanent in the air when made with 
the acid, but deliquesciait when borax is emidoyed. Its slight solu- 
bility in alrobol expl.iins wliy it i.s di‘]u)sitc*d by wines as they 
mature. One ]>arf Viy weight of tlie salt dissolves in 15 pails of 
l)oiling water, l.uit at lower temperatures the solubility is gn-atly 
diminished, and at o' C. about 416 parts of wati'r aie reejnired. 
When healed it is dec.oinjjo.sed vvith formation of potassinin c;ir- 
bonate and carbon, innammable gases hiv’ing an odour of burnt 
broatl being t volvcd. The s.alt is usc'd tor the manufacture nf 
tartaric aci«l ; it is also employed in tlie mordant bath for vvool- 
dyeing, vvith jiowdered chalk and alum for cl(‘aniiig silver, .and for 
the preparatifm of eflerv'escing drinks and baking-jiovvder. In 
incflicine as fndassii tartras acidus it is of some slight im]u)rtance as 
a diun'iic and purgaliv’e. 'Phe more sohibh' normal salt, K.,(G,,ll40o), 
is used for the same purposes ; it is formed ])y dissolving powdered 
cream of tartar in a hot solution of potassium carl >onnte. If sodium 
carbonate is snbsliluti'd the result is KNa(<' jH jO,.). or RcKhelle 
sail. 

rwr//c(poLassinm antiiuonyl tartrat**) KJSliO) GA-f^Ou* HUO. 
This substance nas been known for a long pcTiod, being mentioned 
by Basil Valentine. It may be pre]iared by warming 3 parts of 
antimonions oxide with 4 parts of cream of tartar, in tlie presence 
of water, replacing the water as it ev^aporate-, ; after digestion is 
complete, the solution is filtered liot. IVnvder of algaroth (q.v.) 
may be used in place of tlu‘ antimony oxide, d'artar (‘inetic crystal- 
lizes in small octahedra, which lose their water of crystallization 
gradually on exposnn* to air, and become opafjue. Tt is soluble in 
14-5 parts of cold water and i y ])arts of hot, the solution showing 



436 TARTARIC ACID— TARTINI 


an acid reaction to litmus. It ]>ossosscs a nauseous metallic taste 
and produces vomiting* wlieii taken intt'rnally, wliilst in lari^e doses 
it is poisonous. It is u.sed medicinally, and also as a mordant in 
<lyeing and ealico-printiny. 

TARTARIC ACID (dihvdroxv-succinic acid), ('411,0,., or 
li0..(:Cll(011)rH(0Il)-(X).;H. Vour acids of this composi- 
tion arc known, namely dextro- and lacvo-lartaric acids, 
racemic acid and mesotartaric acid, the two last bciiiL; oplicallv 
inactive (see Stkreo-Isomkrt.sm). Their constitution follows 
from their formation from tlibromosuccinic aciil and from their 
synthesis from glyuxal I'yanhydrin, tlu‘se two methods pro- 
ducing the inactive racemic form which may then be .split into 
the active components. Dextro-tartarie acid occurs in the free 
state or as the potassium or cak'ium salt in grape juic e and in 
various unripe fruits. During the alcoholic fiTmentation of 
grape juice it is deposited in the form of an impure acid 
potassium tartrate whii'h is known as argol, and when purified 
as cream of tartar. For the preparation of the ac id the crude 
argol IS Ijoiled with hydrochloric acid and afterwards precipi- 
tated as calcium tartrate by boiling w'ith milk of lime, the 
calcium salt being afterwards decoinpo.^ed by sulphuric, acid. 
It may also be obtained (together with racemic ac'id) bv oxidiz- j 
ing milk sugar, saci haric acid, lVc., with nitric acid, and by the ' 
reduction of o.valic ester w ith sodium amalgam (II. ih'bus, Aftfi., 
187.3, lOr), p. log). It crystallizes from water in large prisms 
which melt at 168-170' C., and on further heating gi\es an 
anhydride and finally chars, emitting a characteristic odour and 
forming pyroracemic and pyrotartaric! acids. It behaves as j 
a reducing agent, (dirornii' acid and potassium permanganate ' 
oxidize it to tormic and carhonii' jicids, whilst hydro.gen peroxide ^ 
in the presence of ferrous salts giv(‘s dih\(iroxymaleic acid I 
( 11 . J. H. Kenton, /(?///'. Cheni. Soc.. i8()4, p. Sgg ; 1895, pp. .pS, 
774 ; i8t)6, p. 546). Ilydriodic' acid and phosphorus reduce' it 
to malic acid and finally to suea inic ae id. ('ak'ium e hloridc* | 
gives a white precipitate of calcium tartrate in ncuiral solutions, ! 
the precipitate being soluble in cold solutions ol ('aiistie* potash 
but rc-precij)itatcci on boiling. It prevents tlie precipitation 
of many metallic hydroxides by caustic alkalis. It carl ionizes 
when heated with strong sulphuric ae'id, giving, among other pro- 
duct.s, carlion monoxide and carbon dioxide. A small crystal 
of o.xalic acid added to concentrated sulphuric acid containing 
about I per cent, of resorcin gives a charaderistic violet red 
coloration. 

Laev(^-tartaric acid is identical in its chemical and in 
most ot its physical jirojK-rtics with the (ie.\tro*aci«l, ilillering 
chieHy in its action on ]K)larized light, the plain* ot polarization 
rotated to the Irft. By iiiixin.g erpial qiiantiti(‘S of the two 
forms in aipieoiis sohitioii heat is (W’olved and racemic acid, I 
(('^I b( ) h).,* 2H..O. is olitaiiU'd. this varielv is also foniKsl by the* ! 
hydroly.sis ot glyo.xal cy.mhydriii (f. I’ollak. Mount';.. i.Sc>4. 15’ 
p. 4b >j ; by lieating a solution of desox.ilu- acic.1 ; by tin* o\i«lation 
of fumaric acid with potassium jierm.imj.inate ; by file action of 
silver oxide on dibromosm;cinic acid, and by the oxidation of 
mannite, dulcite, iniilin, X'c,, with nitric acid. In the anhydrous 
state it naelts .it C. .Mosot.irtaiie .leid is hjruied when cin- 

chonine tartrate is heated for some time- at 170^ <'. (L. i’.isleur. 
Ann., 1.S53, S."^, p. 212); by heating tartaric oj- racemic aciil tor 
some time with water to 163'^ C. ; liv tlie oxidation of laeviilose ; 
and by the oxidation of phenol or maleic acid whtli an alkaline solution 
of {lolas.siiini jierinangaiiate (O. Doebner, Bcr.. iSoi, :i.\, p. 17;;; 
A. Kekiile and K. .Anschutz, ihid., iSSi, t .;. p. 714). It crystallizes 
in prism.s, and in tlie anliydrous state melts at i-p/-’ (\ On pro- 
longed boiling with aqueous hydrochloric acid it yields racciuic ai id. 
The .sodium ammonium salt is not capable of <lecornposition into 
its optical antipodes, as is sodium aminoninni racemate. 

Tartaric acid as used in medicine is derived from ])otassium acid 
tartrate. Its impurities are lead, oxalic acid, lime an«l potassium 
t.-irtratc. It is incompatible with potassium, cakiiiin, mercury and 
vegetable astringents. Tartaric acid is rarely iise*d alone, but is 
contained in pilula quininar sulphatis and in Seidlitz powder 
(see Sooilim), ami i.s a constituent of many proprietary granular 
effervescent preparations. If taken in overdose or in a concentrated 
form tartaric acid produces .severe gastro-enteritis. In the'se cases 
lime-water, alkalis and magnesia shoultl be used as antidotes, and 
opium may be n^(]uired. 

TARTARUS, in Greek mythology, the son of Aether and Gaea. | 
father of Typhocu.s and the giants. In the Iliad the word 
denotes an underground prison, as far below Hades as earth is 


]k*1ow' heaven, in wFich those who rebelled against the will 
of Zeus were eoiifined. la later writers 'i'arlarus is tlu* place of 
punishment ot the w'ieked alter death, and is used for the 
umlerworkl generally. Cf. Ahvss. 

TARTINI, GIUSEPPE (1 (u;2-i 770), Italian \'iollnist, I'orn- 
po.ser and musical theorist, was born at 'firano in Islria on the 
i2th of April i 6(;2. In i?arly life he studied, with e(jual want of 
siu'iTss, fur tlie church, the law courts, and the pruh*ssion of 
arms. .\s a young man he was wild and irregular, and he 
■ crowned his improprieties by clandestinely marrying tin* niece 
of Cardinal Cornaro, arelibishop of fadua. 'i'lu* ('ardinal re- 
sented the marriage as a di.sgraeefiil me.sallianee, and denounced 
it so violently that the unhappy bridegroom, thinking his liie in 
danger, lied for .safety to a monastery at A.ssisi, where his 
j character underwent a complete change. He studied the theor} 

! of masic under Fadre Hoemo, the organist of the moiiasii ry, and, 
I without any assistance whatever, taught himself to play tlu 
\iolin in .so masterly a style that his performanees in tlu* ( hun h 
I became the wonder of the neighbourhood. For more than two 
years his identity remained undiseovi'red, but one day tlu* 
w iiul bli w aside a curtain liehind which he was playing, and one 
of his hearers recognized him and betrayed his retreat to the 
cardinal, who, hearing of his changed eliaraeler, readmitted him 
to favour and restored him to h.is wife. 

d'artini next removed to V'eniee, where the fine viulin-plaving 
of V'eraeini excited his admiration and prompted him to repair, 
by the aid of good instruction, the shortcomings of his own self" 
taught method. 11c left his wife with relations and returned to 
Ancona, where he studied lor a time. In 1721 he retiinu'd to 
Ikulua, where lie was afifiointed solo violinist at the i hureh of 
San .\ntonio. From 172,3 to 1725 he acted as conductor of 
Count K insky’s private band in Trague. Jn 1728 he founded a 
>ehool for violin in Fadua. d'he date of his preseiu e in Rome 
dues not s(‘em to be clearly (‘stahlished, but he was in llologna 
in 1739. Afti*rwards he returned to his old post in Fadua, where 
he died on the 16th of Fi bniary 1770. 

'fartini’s compositions arc very numerous, and faithfully 
illustraUt his pa.ssiunate and masterly style of execution, which 
surpassed in brilliancy and refined taste that of all his ('ontein- 
poraries. He frequently headed his piei'cs with an i.xjilana- 
tory poetical motto, such as “ Ombra cara,” or “ Volgcte il riso 
in plant o o mie ptipille.” C'oncerning that known as // Tyilh) 
del Diavolo^ or The Devils Sonata, he told a emrious sttiry to 
I.alandc, in 1766. lie cLreamed that the devil had become his 
slave, and that he one day asked him if he could play the violin. 
The devil r(‘plicd that he believed he could pick (jut a tune, and 
thereupon he played ii sonata so exquisite that d'artini thought 
he liad never heard any musi(' to equal il. On awaking he tried 
to note down llu' composition, but succeeded very imperfectly, 

I Ihougli the JhiuTs Sonata is one of liis liest productions. 

tartiiii is hisloriiwlly important as having eontributcil to the 
srirncf of ncnuslics as wrll as to musical art by bis discovery (iridt*- 
I pendontly of Sortie, 17.10, to wliom the ])rimary rreilit is now ^iveii) 
j ol wlmt are still ealleil “ Tartini’s tones ” (see Sound and Hearini;), 

I or <nlfcrential tones. 

File phenomenon is this : — when any two notes are produced 
sterulily and with great intensity, a third noli* is heard, whose* 
vibration number is the difh'renee* of tliuse of the* two primary note's. 
It follows from this Ih.it any two conse-eaitive meml)e-*rs of a harmonic 
series have the fiirula nn'ntal of that series for tlu’ir difference tone 

— thus. the fonrtli anel tilth hannonie, jireiehice C, the prime or 
generator, at the interval of two octaves under the* lower of those 
two note's ; J:’, Uu? third and tilth hannonie', produce (', the* st'cond 

I . ' ' 

j harmonic, at tlie interval of a 5th under the lower of those two 
1 notes. The discoverer was wont tei tell his pupils that their double- 
stopping was not in tune unless tliey eon Id ht'ar the third note ; 
anel Henry Blagrove (iKii -i<S72) i»av(' the same admonition, 'the 
])henomenon has othe*r than technical significance ; an experiment 
by Sir F. .A. (b Ouse-ley showeel that two pipes, tuned by nieasiire- 
ment to an acute a jiitch as tei render the notes of both inanelible 
by human ears, whim blown together proeliicc the difference tone 
of the inaudible primaries, and this verities the fact of the inlinite 
upward range of sound which transcends the jierceptive power 
of hiiinan organs, 'the oliverse of this fact is that of any sound 
being deepened by an 8th if the length of the string or ]>ixie which 
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DrodLRxs it bo donbkxl. 'fhc law is withoul cxxcption tliroiiKboiit 
iho compass in which onr oars can distiuKiiish })itcli. and so. of 
nocossity, a string ot twict* the Icngtii ol that whose- vibrations 
induce tlic dcep<*st jK-rceivablo sound must stir the air at such a 
rate as to caus<- a t(uie at an 8th below that lowest audible note. 

Tt is hence manifest that, however limited our sense ol the range of 
musical soun<_l, this range extends upward and downward to intiiiity. 
('artini made his observations the basis of a theoretical system 
whicli lu* set forth in his Tndtato di wtondo la vvva scivuiria 

diir Anuania (I\ulua. and Dri Pn'iicipij dell’ Armenia Musi- 

(dll' (Padua, He also wrote a Irattato dclle A ppaffiature, 

posthumously juinted in Erencli, and an unpublisiied work, Ddic 
R(ti;i<>ni r drllc l^roparzioni, the MS. of wliicli has been lost. 

TAS-DE-CHARGE, a F rench term in architecture, for which I 
there is no equivalent in Knglish, given to the lower courses of 
ti Gotliic \'aiilL, which are laid in horizontal courses and bonded 
into lhi‘ wall, forming a solid mass ; they generally rise almul 
one-third of tlie height of the vault, and as they project forwards 
they lessen the span to be vaulted over. 

TASHKENT or 'rAsiiKKND, one of the largest and most 
important citic'S of Russian (x-ntral Asia, and capital of Russian 
'J’urkestan, situated in the valley of th(‘ ('hircliik, some 50 m. 
al)()\ e its continence with the Syr-darya, in 40'^ 20' N., 6(.)^ 18' E. 

It is connected by rail with Krasnovodsk (1085 in.) on the 
Caspian, and since 1905 with Orenliurg (1150 m.). The city, 
fonrierly enclosed by walls (now ruinous), is surrounded by 
luxuriant gardens, and its houses are buried among the fruit 
and other trees which grow .alongside of the irrigation canals. 
The laiildings, which arc of stone and sun-dried bricks, are 
mostly low, on account of the earthquakes which freqm‘ntl\- 
disturb the region. 'Fhe native city in i87r had 78,1 in- 
habitants, and in 1897 156,414, mostly Sails, with ("zbegs, 
Kirghiz, Jews, Russians and Germans. The Russian city, 
to the south-east, dating from 1865, has clean, broad .streets 
lined with poplars, and canals, the low, plea.sant-looking houses 
being surrounded by gardens. In 1875 its population, ex- 
clusi\'e of tlu! military, was 4860, mostly Russians, and in 1900 
abniit 25,000. Tashkent has a public library (‘ontaining a 
valuable collection of WRirks on Central Asia, an astronomical 
observatory and a museum. 

TASHKURGHAN, or Kiiulm, a khanate and town of Afghan 
Turkestan. 'Fhe khanate lies between Knnduz and Halkh. 
The ancient town of Kliiilm stood in the Oxus plain, surrounded 
b\' orchards of famous productiveness ; but it was destroyed 
l)y Ahmad Shah Abdali, who founded Fashkurghan in the 
iniddl(‘ of the i8th century, and took all the inhaliitants away 
from Khulm to populate it. Ancient Khulm is now^ only a 
mass of ruins ; but 'Fashkurghan, lying two or three miles to 
the south of it, has become the great Iradc-marl of Afghan 
Turkestan and second only in importance to Mazar-i-Sharif, 
the? military centre of the province ; while it is much larger 
and more prosperous than the latter place. At 'l'a.shkurghan 
the caravans from India and Bokhara meet, and from here the 
merchandise is distributed all over the country. A hill fortress 
dominates the town and overlooks the debouchment of the 
road from Haibak and Kabul into the plains of the Oxus. 

TASMAN, ABEL JANSZOON (r. 1605-1659), the grealc.st 
of Dutch navigators, the discoverer of Tasmania, New Zealand, 
th(j 'Fonga and the Fiji Islands, and the first ('ircumnavigalor 
of Australia, wa.s born at Luljcgast in Groningen, about 1603. 
In 1634 we first meet with him in the East Indies, sailing from 
Batavia (Feb. 18) to Amboyna. On the 30th of December 1636 
he sailed from Batavia for home ; reached Holland August i, 
1637 ; .started on his return to the Fast April 15, 1638; and 
reappeared at Batavia October ii, 163S. On the 2nd of 
June 1639 'Fasman, along with Matthew* (iMatthijs Hendriexsen) 
Quast, was despatched by Antony Van Diemen, governor- 
general of the Dutch East Indies (1636-45), on a voyage to 
the north-western Bacilic, in cjuest of certain “ islands of gold 
and silver,” siip[)Osed to lie in the ocean east of japan. On 
this voyage Tasman and Quast visited the Philippines and im- 
proved Dutc'h knowlc'dge of the east coast of Luzon ; they also 
discovered and mapped various islands to the north, apparently 
the Bonin archipelago. Sailing on to N. and E. in search of 
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the isles of previous metals, they ranged about fruitlessly in 
the northern F^aiific, at one time believing themselves to be 
600 Dutcrh miles east of Japan. After this the voyage was 
continued almost constantly westward, but in varying latitudes, 
reaching as high as 42"’ N., always without success. On the 
15th of October the navigators decided to return, and, after 
touching at Japan, anchored at the Dutch fortress-station of 
Zcclandia in Formosa on the 24th of November 1639. After 
this 'Fasman was caigaged in operations in the Indian seas 
(sailing to Formosa, Japan, Cambcjclia, Palembang, as a 
merchant captain in the service ol the DuU:h East India Com- 
pany) until 1642, when he set out on his first grc‘at “ South 
I Land ” expc'dilion. 'Fhis was planned and organized hy 
Governor Van Diemen, who cherished great schemes for the 
extension of the Dutch colonial empire. Several Dutch navi- 
gators had already discovered various portions of the north 
and W(‘st coasts of Australia (as in 1605-06, 1616, 1618-19, 1622, 
1627-28, cSic.), l)Ut 'Fasman nenv first showed that this great 
South Land did not stretch away to the southern pole, but 
was entirely encircled by sea within c'ornparativcly moderate 
limits. Sailing from Batavia on the 14! h of August 1642 
with tw'o vessels, the Ilecmskerk ” and “ Zeehaen,” and calling 
at Mauritius (September 5 to October 8), 'Fasman sailed first 
S., then E., almost sewem weeks, and on the 24th of November 
sightc'd (in 42^’ 25' S., as ht‘ made it) the land w*hich he named 
Anthoonij van Dicnicus hindt after Van Dii-men, now callc'd 
'Fasmania. He doubled the land, which he evidently did not 
perceive was an island, coasting it.s southern shores, and, 
running up Storm Ikiw anchored on the ist of December 
in Frederick Henry’s Ikiy, on the east coast of 'Fasmania 
(in 43*^ 10' S., according to his rcic'koning)— so named after 
J’rince Frederick Henry of Nas.sau, then the head of the 
Dutch republic. 'Fherc‘ he set up a ])c>st on which he lioistcd 
the Dutch flag. Quitting Van llieinen’s Land on the 5th of 
December, 'Fasman steered K. for the Solomon Islands, and on 
the T3th of Dec ember discovered (in 42"^ 10' S., as he reckoned) 
a “ high mountainous country,” which he ('ailed Staiai laudt 
(“ Land of the Slates,” /.c., of Holland, now New^ Zc'aland). 
'Fa.sman and his company believed the newly disf'overed land 
to form part of the same great antarctic continent as the other 
Staicn landi which Schouten and Lemaircj had sighted and 
named to the east of 'Fierra dc‘l Fuego. (Vuising up N.E. 
along the west coast of the South l.sland, he anchorc*d on the 
18th of December in 40'" 50' S., at the entrance of a “ wide 
opening,” which he took to be* a “ fine bay ” (Cook’s Strait), 
lie gave the name of Moordenaars {Miirdncrs, now softened 
to Massacre) Bay to this spot, where several of his men waae 
killed by the natives (Dccemlier 19). From Murderers’ Bay 
'Fasman sailed S.E. along the .south shore of Cook’s Strait, 
apparently getting into iJlind or 'Fasman Ray, but not dis- 
covering Iht full (extent of the strait here dividing New* Zealand 
into two m.'iin islands. Returning westward he then coasted 
the west side of the North Island, till, on the 4th of January 
1643, he came to the* northern extremity of New Zealand, in 
34'’ 35' S. (in his rc'ckoning). 'Fhence he bore away to N.N.E., 
at first intending to keep that course for 30*^' of longitude from 
North Cape, New Zealand. On the 19th to 25th of January, 
in 22*^ 35', 21*^ 20', and 20^" 15' S. ('Fastnan’s rcckcmings), 
he discovered various islands of the 'Fonga or Friendly grcjup, 
especially Amsterdam ('Fongatabu), Middelburg (E\a), and 
Rotterdam. Here the ships to(jk in water and provisions, 
which they had not done since lc*aving Mauritius, and the 
crc‘ws wTnt on shore for the first time since lca\ ing Van Diemen’s 
Land. Rotterdam Island they explored with some care. 
Thence 'Fasman steered N. and W., reaching on the 6th of 
Fcbniary the eastern part of the Fiji archipelago (in 17° 2(/ S., 
by his rec'koning), w'hich he called Prince William’s Islands 
and Heernskerk’s Shoals ; on the 22nd of ^larch he sighted the 
islands of Ontong Java (in 5° 2' S., according to 'Fasman, and in 
i5()“ 30' E., Greenwich). On the i.st of April he was near the 
north-eastern extremity of New Ireland (Ncm Mecklenburg), 
mistaken by him for a part of New Guinea, in 40° 30' S., off a 
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point known lo the Spaniards as Cabo S. Maria. 'I'hencc he 
passed westward along the north of New Ireland, New Hanover, 
New Britain (Neii Pommern) and New Guinea. He reaihed 
the western extremity of New Guinea on the i8th of May ; 
Srhou ten’s Islands were noted to the south of the ve.ssels’ 
course on the 12th of May. 'Tasman’s track, lying between 
New Guinea and Halmahera (Gilolo), then brought him south 
to ('cram ; he pass(*d through the narrow strait between 
(Vlehes and lUiton on the 27th of May, and arrived at Batavia 
on the t5th of June 1643 after a ten months’ voyage. 'The 
materials for an account of Tasman's important second voyage 
in 1644 arc scanty, but we know he was instructed to obtain 
a thorough knowledge of Staten I. and and Van Diemen’s T.and, 
and to find out “ whether New ('minea is a ('ontinent with the 
great Zuidland, or sej^arated by channels and islamls,” and also 
“ whether the new Van Diemen's Land is the same continent 
with these two great countries or with one of them.” In this 
voyage 'Tasman had three ships under his command, the Lim- 
men,” “ Zeemeeiuv ” (or “ Meeinv ”), and “ Brak ” (or Bracq ”). 
His course lay along the south-west coast of New (minea ; h(“ 
mistook the westtan opening of 'Torres Straits for a bay, but 
explored (and perhaps named) th(' (iulf of ('arpentaria : for 
the first time the coast-line of this gn'at hay was mapped w'ilh 
fair accuracy. 'Though preceded by Jansz (rfioh) and ( arstensz 
(iT) 23) on the east shore of the gulf as far as 17” S., 'Tasman 
first made known the .south, and most of the wt'st, coast. Be- 
yond this h.e explored the north and west coasts of Australia 
as far as 22'" S., and established the al’isolule continuity of all 
this shore-hue of the “Great Knowm South (.'ontinent ” ; his 
chart gives soundings for the whole of this coast. Tasman’s 
achievements were coldly r(‘ceivcd by the Dutch colonial 
autl'ioriiies ; but on the 4th of October ifi44 they rewarded 
him with the rank of commander (he had fre(]uently enjoyed 
r’ae use of the title already). On the 2nd of November 1644 
pc was also made a member of the ('onncil of Justice of Batavia. 
He was a member of the ('ommittec appointed on the iSth of 
.\pril 1645 to declare a truc e bettveen the Dutch East India 
(.'ompan\' and the xieeroy of Portuguese India. In 1647 he 
commanded a trading fleet to Siam, and in ifi.j.S a war-fleet 
sent against the Spaniards of the Philippines (May 15, 1648, to 
January 1049). 1 >\ 1O53 he had (pi it ted th.e company’s .ser\'iee, 

but still lived, aj)parcntly as one of its wealthiest citizens, in 
and near Batavia. His will, made the roth of April 1657, 
.seems to have but slightly preceded his death, w'hich probably 
happened before October 22, 1^59, and certainly before 
E'ebruary 5, 1061. 

See Si(*V>ol(l's ]vvpt;r iti 7.:’ ilcur (fr-i f nih s-(h !\ niiihb it Occi- 

dcnialt’<i, 1S48-49, pt. i. ]>. tlu> paper on rasiiiaii by M, 

Dozy in liijdra^en /c/ dc I'acil-, Land-. 01 Volkenkundc van 
St'dcrlandsch-Indi , 5tli serif s, vol. ii. ]>. 308 ; K. H. .Major, Early 
Voyages to .. . Aiistraliu {Lfinrloii, Hakluyt S(K:iety, 1 8 y>), especially 
pp. xciii.-ciii., .^-58 (here nn- printed the instructions for Tasman 
and his colleagues on the voyage of 10^4); G. CoHingrid^e, 
Discovery of Australia (Sydney, i8()5), csjux.ially pp. 238-40, 279 
80 ; aii(i, above all, J. 1C. Ileeres aiul others, Tasman*s Journal , . . 
facsimiles of the ori'^inul MS. . . . with . . . life ... of . 
Tasman. (S:c. (Amsterdam, iSo.S — liere the Life of Tasman, with 
its appenflices. is separately pa^ed (163 pp.)- also yI(/;7(/rr/ dcr 

Nedcrlandcrs in dr Ontdekhinc; ran Australit , i(y/)-i765 (in Dutch 
and English, Leiden and l.nndon, 1899), especially pp. vi.. viii., 
\ii.-xv., 72 ; the valuable, summary of the voyage of 1642-13 in 
the anonymous Account of scccral late V()yui^es and Discoveries 
(l)Oginning with Sir John Xarborough’s), Lorulon, 1711, with sub- 
title, Relation of a Voyage ... of Captain Abel Jansen Tasman 
(originally extracted from his journals by Dirk Rembrantse in 
Dutch, publi.shcd in Lnglisli in fir Hook’s collections) ; also The 
Discovery of Van Diemen’s Land in i6.f3, by James Backhouse 
Walker (Hobart, 1891). A draft journal of the voyage of r642--43, 
probably made by a sailor on the expedition, is in the state archives 
at The Hague. 'There are also several copies made from Tasman’s 
official journal; tlie best of thest* (the onginni fair coj^y) is re])ro- 
duced in Ileeres’ Tasman's Journal, 189H, noticed above. 

An original chart of Tasman’s, made after the voyage of 1644, 
has been discovered and is in the possession of T’rince Roland 
Bonaparte. Before this discovery reliance was placed on an ex- 
cellent copy, probably made about 1687, by Captain Thomas 
Bowrey (art. 12 in the miseell. MS. collection marked 5222 in the 
British Museum, London). 'Phis gives the tracks of both the voyages 


i(^2-43 and 1044, and the souuoings ol the hitter. Burgomaster 
Witseii, ot Soord en ()osi l\nti\yye lame (i7(»5), preserved a Indef 
: lecord of certain observations mad<? in Tusm.m’s voyage of i()44. 

I between 13^’ 8’ and 19" 3;' S. (and <ipproximatelv between 129'^ 
50' aiul T2(V K., Greonwicli)' riiis was translated by A. D.drymple in 
iiis Papua (reprinted in R. H. M.ijor, Early Voyages to . . . Australia. 
xcviii.-xcix.). Basil 'Thomson, DiueysioHS of a Primi Minister 
(Edinburgh, 1894), p. 311, v's:c,, records that the remembrance of 
Tasman’s visit to the 'Tonga Islands still remains “ fresli to the 
Smallest details ” among the natives. (C. R. B.) 

TASMANIA, a British colonial state, forming part of the 
Au.slralian Commonwealth. It is composed of the island of 
'Tasmania and its adjoining islands, anti is separated from the 
Australian continent on the south-east by Ba.ss St i ait. 'The 



island of 'Tasmania is* triangular in shape, area 24,331 sq. m. 
(with the other islands 26,215 sep m.), 200 m. from N. to S., 
and 245 m, from E. to W. 

Coastal Features.- 'V\\o. southern portion of the eastern shore 
of 'Tasmania is remarkable for its pieturesque inlets and bold 
lieadlands. 'The prineiy^al inlet is Storm Bay, which has three 
well-defined arms. 'The most easterly is Norfolk Bay, enclosed 
between Forcstier’s rcninsiila iind 'Tasman Peninsula. The 
middle arm is Frederick Henry Bay, and the western the estuary 
of the Derwent. It is on this estuary that Hobart, the capital 
of the island, is .situated. Besides the main entrance to Storm 
Bay, between Cape Raoul and 'Tasman JLcad, there is D’Lmtrc- 
('cisteaux Channel, which divides North and South Ilnmi Lsland 
from the mainland. 'This channel has two branches, the 
easterly forming the (uitrance into Storm Bay, and the; western 
being the estuary of the Huon river. On the east coast lies 
the peculiarly-shaped Maria Island, almost .severed by deep 
indentations on the east and we.st. Above this i.sland is Oyster 
Bay, formed by the projection, Freyeinct Penin.siila. On the 
south are some very prominent h(‘adlan(ls. In the south-west 
lies the firu*. harbour of I^ort Dave.y, which receives several 
small rivers. Proceeding northward along the west coast the 
most conspicuous headlands are Rocky Point, JV)int Hibbs 
and Cape Sorcll, which stands at the entrance of Macquarie 
Harbour, the deep inlet receiving the waters of the river Gordon 
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and several nailer streams. North of this there are several 
prominent headlands. 'I'lie west coast terminates at (ape 
(Irim, opposite which are the group known by the name of 
Hunter's Islands. Ooing eastward along the north coast 
(.'ircLilar Head is met with, a narrow peninsula running out for 
six miles and terminating in a rocky bluh 400 ft. high. Further 
east are Emu Bay, Port Frederick, Port Sorell and Port 
Dalrymple, into which flows the Tamar river, on which 
Launceston is situated. In Bass vStrait are several large 
islands belonging to lasmania ; King’s, Flinders, ( ape Barren 
and Clarke Islands arc the largest. Flinders Island has an area 
of SLLooo Among the rivers flowing northward to Bass 

Strait are the 'I'amar, Inglis, (am, Emu, Blyth, Forth, Don, 
McTsey, Pip(‘r and Ringarooma. The Macquarie, receiving the 
Elizabdh and Lake, falls into the South Esk, which unites with 
the North Esk to form the Tamar at Launceston. Westward 
falling into the ocean, are the Ilellyer, Arthur and Pieman. 
The king and Gordon gain Macquarie Harbour ; the Davey 
and Spring, Port Davey. 'I'lic central and southern districts 
are drainecl l)y the Derwent from Lake St (Vlair - its tributaries 
being the Nive, Dee, Clyde, Ouse and Jordan. The Huon falls 
into D’Entrecasteaux Channel. 'I'he main axis of the Great 
C'ordillera — so termed originally by Sir Roderick Murchison- - 
bordering the eastern coast-line of Australia, may be traced 
across Bass Strait in the chain of islands forming the Furncaux 
and Kent group, which almost continually link Tasmania with 
Wilson’s Promontory, the nearest and most southerly part of 
the Australian mainland. Tasmania is wholly occupied by the 
ramifications of this chain, and in itself may be said to embrace 
one and all of its characteristic features. 

Taking a stand near Lake Fergus, to the east of Lake St 
Flair, the observer will find himself nearly in th(‘ centre of an ex- 
tensive plateau, with an elevation, esjiecially on the northern side. 
r)f between tliree and tive thousand feet above the sea level. This 
i-lev^'ited plateau extends from Dry’s Bluff in the north to thv. Denison 
Range in the south-west, and although often receding at points 
.idjacent to tiie sources ot the principal rivers, invariably presemts 
a bold crested trout to the north, west and east. At its greatest 
elevation it is com])aratively level, and contains many extensive 
fn‘sliw'atcr basins, sucli as Lake Augusta, Lakt; St ( lair. Lake 
Sorell, Lake Echo, Lake Crescent, Arthur’s Lake and theCrreat Lake. 
The marginal crests ot tliis mountain tableland, together with its 
upper surlaee, are known locally as “ Tiers,” and have a very com- 
manding aspect in the neighbourhood of Longford. Westbnry, Delo- 
raine and Chudleigh. The i‘xtent ul the principal elevated plateau 
is liest appreciat(‘d when we consider that it maintains its general 
altitude in a westerly direction from Dry’s Blulf (4257 feet) on the 
north to Cra<lle Mountain (50by feet) in the north-west, a distance 
of nearly 50 miles ; iroin Dry’s Bluff in a south-westerly direction 
to Denison Range, a distance of over (nj miles ; and from Dry’s 
Bluff to Table Mountain in a southerly direction, a distance of 
above. 43 miles. This plateau itself again rests upon a more extended 
tableland, stretching westw^ards, and. with the Middlesex Plains, 
the Hampshire Hills and the Emu Plains, maintaining an altitude 
of 1200 to 2CXX) feet. Its limits follow the coast-line more or less 
closely, the space between it and the sea often broadening out 
into low -lying tracts not much raised above the sea-level. Here and 
there, rising. al)niptly from its snrlacc, are to be seen isolated j)eaks. 
the most characteristic of which arc Valentine’s Peak (3637 Let) 
and Mount Pearse. Ridges and i)lateaus of a similar character, 
but more or less isolated, such as Ben Lomond (.^ioio feet) and 
Mount Welliiigtoii (4106 feet), are to be found in the north-east and 
south-west of the island. Towards the extreme west and south, 
anticlinal and synclinal ri(.lges trend north and south, tlie most 
characteristic being the Huxley, Owen, Sedgwick, Franklin and 
Arthur Ranges. Settlement of ]3opulation has taken place princi- 
pally among the plains and lower levels of the north-western, 
midland and south-eastern parts of the island, following in the 
main the rocks of I'ertiary and Mesozoic age. In the Recent 
Tertiary period the soils of these plains and valleys have been 
greatly criricheil by extensive outbursts of basalt with accom])anying 
tuffs. These basalts produce a very rich chocolate soil, and were 
it not for their influence, the greater part of what is now the most 
fertile part of the island would have been comparatively X)Oor or 
altogether sterile. 

The appearance of the island throughout is w^onderfully beautiful, 
with its open plains, bordered by far-extending precipitous moun- 
laiii tiers, its isolated shaggy peaks and w^ooded ranges, and its 
many noble rivers and lakes. Its coasts lor the most part, especially 
towards the south, arc bold, and frequently indented with splendid 
bays and harbours, affording ample shelter and safe anchorage for 
ships. On the w estern side one is reminded of scenes in the hi.ghlaiids 


j of Ross-sliire and Inverness-shire in Scotland, from the piclure.scjue 
chanu ter ot the bine, white, and pinkish crystalline peaks and the 
I fantastic outlines ot the mountain ranges which rise abruptly to a 
I height of from 2000 to nearly 3(j<x) feet above the Button Grass 
1 Plains. (T. A. C.) 

I 6Vi)/()gv. — 'rasmania, is, geologically, an outlier of the Australian 

I continent. It is most intimately connected with X'ictoria, from 
I whicli it was only separated by the loundering of Bass’s Strait in 
j late J^liocene or early Pleistocene times. 'J'he precise date of the 
I separation is lixetl as later tlian the Miocene, since the Iringe of the 
marine Miocene deposits along the southern coast ui X'i'etoria is 
I broken, Irom Flindtns to .Mberton ; and this gap W'as no doubt due 
; to tlie subskleiice of the land, of wliich the islands in the Bass Strait 
; are remnants, which then connected Tasmania with the continent. 

1 riie latest date for the existence of this connexion is given bv the 
I absence from Tasmania of the ilingo, the lyre-bird and the giant 
j niarsn])ials ; so tliat llu* isolation of Tasmania was earlier than the 
I arrival ot those animals in south-eastern Australia. That it w'ah 
not mncli earlier is shown by tlie fact that some still living species 
ol mammals, such as the thylacine, existed before the separation. 

The geological setjuence in Tasmania is full, and the island contains 
a better series of (.'arboniferoiis rocks than is found in V ictoria. The 
nucleus ot the is land is a block of Archean rocks, which are not. 
so far as is known, extensively exjiosed. The most certain repre 
sentatives of the Archean are the gneiss and schists of the Dove 
river and the uppt^' I'orth, and the horiiblende-.schists, which are 
exposed in tlic river valleys on the margins of the central plateau. 
The Mount Lyell schists which underlie the West ( oast Range, and 
the quartzites ol Port Da^ey on the western coast, have also been 
regardetl as .Archean. The Lower Palaeozoic systems begin with 
the ('ambrian, which are lound in northern Tasmania near Latrobe, 
and contain ('ambrian tossils as Dikrioci phalit.^ Tasmauicus and 
CoiUK if* halites sicf>hensi. d'he Ordovician system has not been 
certainly iflentiiied ; Imt probaldy many of tlie slates and quartzites 
in nortli-western Tasmania and of the mining held of Bcacoiislield 
oil the estuary of the 'fainar, are Ordovician. The Silurian system, 
howevt^r, is well tlevelopttl in north- western Tasmania, and is 
re]>reseiited by slates, limestones and samlstones yielding a dis- 
tinctively Silurian fauna. The rocks are best known by the lime- 
stones ill tht! lead mining held at Zeehaii, and the slates, including 
the tin mine of Mount Bischott. 

The Devonian system is best represemted by the massive con- 
glomerates and quartzites, which form the West Coast Range 
extending from Mouiif Lyell on Maccjuatie Harbour, through Mounts 
Jukes, Owen, Lyell, Murchison and Geikie, to Mount Hlatk. 'I'liese 
mountains consist ot tlctached ummants of a sluid ol (juartz con- 
glomerates, iiiterbt‘(l(letl with sandstones, containing crinoid stems 
and obscure brachiopods. They rest nnconformably on the Silurian 
rocks on the King river and to the vvt'st are faulted against the 
schists by a powerful overt hnist fault, traversing the Mount Lyell 
copjier lield. A northern extension of these coiigluinerales forms 
the Dial Range near Jhnnie. Thv Devonian ])eriod. as in Victoria, 
W'as marked by a si-ries of granitic intrusions, which altered the 
older beds on the contact, while the (jiiartz-pori>hyry dikes, which 
are intrusive in the Silurian rocks at the Mount Bischott tin mine, 
doubtless belong to this jX'riod. The ( arboniferous system begins 
with a series of marine limestones, shalccs and grits, including a 
rich Lower Carbonitertms launa. d'he Carboniferous rocks occupN 
the whole of the south-eastern corner of Tasmania ; and one outlie 1 
occurs on the nortlunn ca)ast in the Mersey Valley. 'Ihis formation 
heljis to build up the central ])latean. and a band outcrops around 
its edge. The Fi>lH‘r ("arl)onifer()us includes beds ol shale anil coal ; 
but though the coal is good, the seams are thin and have not been 
much worked. The Coal Measures are covered by marine shales with 
numerous bryozua ; and, on the horizon of the (ireta Coal Measures 
of New South Wales, is a bed of Carboniferous glacial deposits. 

The Me.sozoic system is not well di'veloped. It is usually regarded 
as beginning with a fresh-water serii's containing the remains of 
lish and lallyrinthodonts ; but as it also contains Vertebraria it is 
probably Palaeozoic. ; and this series is covered by sandstones and 
shales wdiich are prol)ably of Triassic age. The most conspicuous 
member of the Alesozoic group is the sheet of diabase and dolcrite, 
made np of laccolites and sills, which covers most of the central 
lateau of Tasmania, 'i'hcse rocks form the prominent scarps, 
nown as the Tiers, on the edge of the plateau, and its outliers, ^uch 
at Mount Wellington near Hobart, and the Eldon Range. 'J'his 
sheet of lUabase has been regarded as Carboniferous ; but, according 
to W. H. Twelvctrees, it is probably Cretaceous. Tlie Cainozoic 
system iiiolndes at Tal)le ('ape an outcrop of marine beds probably 
of ( 41 igocene age. Lower Cainozoic lacustrine beds with fossil plants, 

' of tlic same age as those which underlie the older basalts ol Victoria, 
occur in the valleys of northern Tasmania. The Cainozoic series 
includes many igneous rocks. The tinguaites and solvsbergites 
of Port Cygnet, south of Hobart, may be of this age ; they are 
intrusive in Carboniferous rocks, and there is no evidence of their 
precise date ; but their resemblance to the rocks associated with 
the geburitc-dacite of Victoria suggests that they may belong to 
the beginning of the Cainozoic volcanic period of south-eastern 
Australia. North-western Tasmania in Pleistocene times had an 
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i-xti’iisive series of glaciers, of \^llich the lower moraines were ile- 
po^ited only about 4 <h) feet above sea level. 

The information as to the geology of Tasmania up to iS8S is 
collccteil in R. M. Johnston’s Systi'mutic Arcomit of the Geology of 
Tastiiauiii, wliich gives a bibliography up to that date. A later 
sketch of the islaiul is by W. 11 . Twelvetrei-s, •‘Outlines th tlie Oeology 
of 'rasin.inia.” /Vnr. R, Soc. Tnsmajiiii, iooo-kjoi, j>]\ >8 74. The 
mining literature is given in the reports of the Mines Depart- 
ment. and special reports issued in the I’arliainentary Papers ; and 
tlie economic and general gt'ologv are described in re]>orts issneil 
periodically by the Oeologieal Survey, under \V. H. d'wtdvetnvs. 
and in papiers published in the /Ve, of the /\ov{tl Society 
I'f Tasm(i}nit. The Mount l.vell mining lield is described, v^ith 
some account of the neighbouring districts t)l Western Tasmania, 
in J. W. (ifegory. The Motftit Lxeil Mining I'iehl (Melbourne, 1004). 
Tlie glacial geology, with a sunim.iry of the literature thereon, is 
described by tlie same writer in the Qitayterly Jottrunl of the Geo- 
loyiral Society. i()(^4. vol. 1\.. jip. 7-8. .^7-vb (J. W. 

Glinhitc . — Tasmania ]x')ssesses a very temperate and healthy j 
climatt‘. The mean temperature of the year, as estimated Irinn i 
observatit)ris extending back to 1841, is about The im-an j 

at Hobart w.as >4‘4'"^. at Taunct-ston 50 0^, .nnd at O.itlands, which is 
in the centre of the island ami 1400 it. above sea-level, 5i7b^\ ■ 
Snow is rarelv seen except in the mountains. The average lem- ; 
jieratiire at Hobart of January, the hottest month, is o^\ and of 
July, which is mid winter, 'Flu' western jxt vailing winds — , 

particul.’irlv the north-western-- carr\' the rain-bearing clouds. : 
The elevation-divide between the western and eastern parts of the ’ 
island rises getierallv to a height of betwein goooaiul It., and : 

conse* jiieiitly the jcirts to the east of •luh heights reeeive much 
less precipit.ition than tliost* to the westward. The genenil average 
for the eastern district over a period of venrs was 22-07 inches ; tor ; 
the western. >7-35 inches ; and itn’ lasmauia 2 <\’ 0 g inches. ! 

Fl'ui. 'fhe veg( 4 .ition wliich ju'evails among the older schistose : 
rocks of the west and extreme south ]'resents a totallv ditterent , 
a])]iearance to that which occurs in the more settled districts ol the 
east. The western vegidation. as compared with that of the oust, i 
jiresents ns marked a contrast as do tlie pia vailing rocks ipion which 
it donrishes. The characteristic trees and shrubs of the west inelmh* 
'lie following genera, viz.: /mgto', Cenarrhenes, A nodopctnluw , 
F.ucvyphin, lUiturn, ll'^y^oiid, A i:;ai>tdLhyi>, Richea, Telopea, (herillra, 
Ayitin, Athyotii\i\, Iha rydiiiui, Jdiyltoclddic^. On the eastern si<le 
the plains and rocky ridges, where not artificiallv clean'd, are 
occupied by shaggy and often sombre forests mainly composed of 
the following genera: Fucalyptus (gum tree), Cdsu(>yind. liinsdria. 
Acacia, l.cptospi. ynium, J.h'iDiys, M cldhotca , Dodotiaca, Ao/e/tv/. 
Fvncaypns. ilakca, Fp(icyi<i, Xanihoyyhoca, Frcaela. Th(‘ mountain 
slopes and ravines ot the east have a well-marked vegetation. In 
character it is more akin to. ami in many cases identical with, that 
of the west. The tree fern {Dich^ojiia antayctica) in the iiijumlain 
ravines is especially remarkalile. The following genera are also 
found in such positions in great luxuriance, viz. : Taguv. Anoptern'i, 
Phfbalium, Eucalyptus, Richea, Cvathodc’s, F^outadeyris, iWostan- 
theya, Tioynuia, Gaultheyia, Coyyea, Bedfordia, A^ttr, Airheyia, 
Athcvn<;pcyma, cS:c. In the extreme w'est the trees and larger shrubs 
do not appear to ascend the schistose rocky mountain slopes of the 
central ami eastern ]iarts. 

Fauna. — .\nimnl life in Tasmania is similar to that in Australia., 
The dingo or dog of the latter is wanting ; ami tlie Tasmanian ilevil 
ami tiger, or w*olf, arc peculiar to the island. The Marsupials include 
the Macropus or kangaroo ; th<* o]iossums, Bhalani^ista vulpnia and 
F. Cookii ; the opossum-mouse, Drotuicia uaua; Bryainrles or bamli- 
coot ; Hypsipyyninus or kangaroo rat; Fha^colnwys or wombat; 
while of ^Fmotremata tliere are tlie Echidna or porcupine ant eater 
and the duck-billed platypus. The marsupial tiger or 'r.ismanian 
wolf {'Thylacjnus rynorrphalw^). 5 ft. long, is yellowish brown, with 
several stripes across the back, hav'ing short stiff hair and very 
short le.gs. \Try few of these nocturnal carnivores are now alive 
to trouble Hocks. The tiger-cat of the colonists, with weasel legs, 
white spots and nocturnal liabits, is a large spei ies of the nntamealile 
native cats. The devil {Da^vuyu^ or Sarcophilus ursinus) is lilack, 
with white bands on neck and haunches. The covering of this 
.savage but cowardly little night-prowler is a sort of short liair, not 
fur. The tail is thick, and the bnll-dog month is formi«lable. 
Among the binls of the isl.and are the eagle, hawk, petrel, owl, 
hneh, peewit, diamond bird, firc-tail, robin, emu-wTen, crow, 
sw'allow', magpie, blackc.ip, goatsucker, <piail, grtiund dove, parrot, 
lark, mountain thrush, cuekof), waftleliird, wdiistlin.g duck, honev- 
bird. Cape Barren goose, penguin duck, waterhen, snifK*, albatross 
and lau.ghing jacka.s.s. Snakes are pn-tty plentiful in scrubs ; 
the lizarcte are harmless. Insects, though similar to Australian 
ones, are lcs.s troublesome ; many arc to be axlrnirtxl for their 
great beatity. 

Population. — At the beginning of 1905, the .state contained 
181 ; 1 00 people, giving a density of 6*9 persons per square mile. 
The population in 1870 was 100,765. The discovery of Mount 
liischoff one year later, though it greatly stimulated speculation 
and induced a large influx of immigrant.s, did not put a stop to 


the out How, for in 1880 the po|)ulalioii was still below 115,000. 
During the next two decades there was a substantial advance; 
in 1S90 it had reached 145,200, and in 1900, 172,980. Like all 
the Australian states, Tasmania .shows a decline in the birth- 
rate ; in 1905 the births were 5256 — 36 less than in 1904 — which 
gives a rate of 2<y^2 per 1000 of mean population. 

Tlie climati- is probably more healthy than tliat of any of the 
Australian states, nlthongh, owing to the large number of old ])eo]ile 
in the colony, the deatli-rale winild ajipear to ]>ut 'I'asni.inia on a 
p.ir with N»‘w Stiiith Wales and Stmtli Australia. The dt-.it li-rate 
per iiHKiof popiilatitm, wliich was ib -52 in the period i8;o So, harl 
f.illen to ri-oi in the period 1901 5. ‘ There lias therefoie been a 
j gradual and siibst.intial improvement in the health conditions ol 
the state. The aimiial marriage-rate was for many years consider- 
ably below ttie average of Australia generally, a condition s'Klicieiilly 
accounted for lyv tlie eontimu'd (“migration of men nnnia 1 tied and 
of marriageable ages; tliis emigration had ceased in ]c)0( . and th(* 
marriage-rate may be taken as 7-8 ])er tlioiisand. The chief towns 
are lloltart (pop. 55,000) and Laiincesloii (po]i. 22,t;o(.)). 

Administration. — As one of the states of Australia, 'rasniania 
returns six .senators and fixe repre.sentatives to the federal 
parliaiiieiil. rhe local ('onstitution re.sembles that of the other 
Au.straliaii slates inasmiicli as the ext'ciitive govt'rnnient ol 
four ministers is res|)onsil)le to the legislature, which consists 
of :i legislative council and a house of a.ssembly. 'ITh: former 
is(*omposed of eighteen rnemliers elected for .six years. Electors 
of the council must be natural-born or naturalized .snbjeets of 
the king, Iwenty-onc years of age, re.sident in Tasmania for 
twelve months, and possessing a freehold of the annual value 
of £10 or a leasehold of the annual value of £30 within the 
electoral district ; the property qualification being waited in 
the ease of persons with university degrees or belonging to 
certain professions. i\Iember.s of the council must be not h.'ss 
than thirty years of age. 'fhe house of assembl)' consists of 
35 members elci ted for three years. Every resident of 'I’asmania 
for a jieriod of twelve months who is twenty-one years of age, 
natural-born or naturalized, is entitled to have his name jdaced 
on the oleetoral roll, and to vote for the district in which he 
rcsifles. The franchise' has been conferred on women. 

Education. — Ibilt the population arc adherents of the ('hurch of 
baiglnnd, and about jier coni. Roman ('alliolies ; \\ esleyans 
mimbcr nearly lO ])er cent., and Pn'sbytcrians about 0] jx'r cent. 
Inslrnction is eoinpnlsory upon children over seven years of age* 
and under thirlccm years in the towns of Hobart and Lannceslon, 
but not in the rural districts. Special religitnis instruction is 
allowed to be given after .scIkjoI hours liy teachers duly antliorizod 
by the various religious denoininations, and this privilege is some- 
what extensively used liy tlie (.hurch of England. The schools 
are not free, as small fees are charged ; but these an' not enlorced 
where parents ran reasonably ]il('ad i»overty. In iqoc; there were 
345 state .scliools, with m.ooo jiiqiils on the roll, and adiiiinistered by 
Ckk) tc'arhers ; there were also i.S(.) ])rivat(‘ schools, with 310 teachers 
and ocHK) scholars. 1 he net ex])endi1ure averages 1 i^s. 2d. per 
child in average attcndane(*, inclusive of what is spent in the iqi- 
koep oi school buildings and on new scliools. 'J lie university of 
Tasmania has an (‘ndowmeiit of ;^4ocx) and a revenue from other 
sources (chiefly fees) of from /i 100 to /.hhjo. The students att('nd- 
ing lectures in 1(^04 wore h2, of whom 51 matriculated, and the 
number of degrees conferred to the closi* of that yenr was iSo, 
the great majority of these degrees being granted ad eundcin 
f^radiun. 

I'inance . — The revenin* is chiefly filitaim.d through the custom- 
house. but the led(-ral tariff has ha.d the effect of considerably 
reducing the receipts from this source. hi i(j()5 the state raistd 
/852,6s i on account of the pulilie revenue, which is eijual I0 
/,|. 13s. 5(1. per inhabitant ; of this sum /jqg.ogg was the (*xcess 
ot roiiimon wealth collections over exfieiidit nre. anti /2 16,05 3 from 
other taxation ; the r.iihvavs returned /245,()4(>, whiie from ])iil)Iic 
lands was obtained /63,oX8, and irom other sources /43,5o.p 'the 
exptmditnre was /«4(>, 183. thus distributed: railway working 
exjienses. /i/i.Ok^; ])uldic inst ruction, /67,.p.)3 ; interest and 
charges upon delit, including sinking funds, /34(gtK>o ; and other 
services £2$2,oy^. 'I'lu* interest and other debt charges come to 
£1, i.Ss. (^(1. per inhabitant, and represent 41*55 per cent, of the 
expenditure of the state. 'I'lie public debt in the year 1006 stood 
at /o.47i,07i, of which //, 850,250 was held in' London ; this 
represents £$2, 6s. per inhabitant. In 1871 it was /i, 51 5,200, in 
1881 /2,(x)5,()(.x>, and in iSgi /7, 110,200, rejiresenting" respeefively 
jf\2, i8s., /lO. i6s. Kxl.. and /46, iis. lod. per inliabitant, the great 
increase in r(.‘Cent years being din^ to the rapid extension of railway 
and other jinblic works. The expenditure upon works may be 
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divided into that on revenue-yielding works, viz. railways. 

and telegraphs, ^^142,410; and that on works not 
yielding revenue, ;^4.()7o.oi8. For local governiiieiit imrposes 
Tasniaiiia is divided into iiuinicipalities, town hoards, and road 
trusts. The rates are assessed on an assumed annual value, which 
in igoo was h ,417,547. correspomliiig to ii ca])ital value of uj)wards 
of 7 jS,i)Oo,(k)<). The hulk of the revenue of the local government 
bodies is ohtainisl from rates. I'lie sources of revenue in 1905 
were: government endowment, ;^5.t55 ; local rates. £71.920; and 
other sources, /S^,i.S7. The outstanding loans of municipalities 
amount to /,^'07, i.t.h of which the greater ])ortion is representetl by 
the indehtedness of the two chiet cities. Hohart and Launceston. 

f)i fi-Hcr. — I asmaiiia being a j)ortion ol the Commonwealth of 
Australia, its <lefence is uiidertakim by tlie fcileral government. 
Tht^ strength of the local forces is about 1500 ollicers and men. 

-Mining is now the foremost industry, the gross pro- 
duction ill 1005 being value(l at £i,858.2i.S as compared with 
/i ,5(-)o.o()(), the value of agricultural production, which is next 
in importance, 'rasniaiiia ])roduces gold, tin, silver, copper and i 
coal, and in 1905 the production oi tliese minerals was valued at: [ 
gold, silver and silver-lead, /4t>5.oo4; rop^ier. /072,i>i o ; | 

tin, coal. £44,10^. Beaoonslleld is the chief goldfield, 

2() iniles north-west of Launceston. There are about 1500 ])ersons 
emploved mining ior gold on the various tields. fhe Mount Zeehan 
and Dundas districts proihice almost tlie wliole of the silv'er at tin* 
jiresiMit time, and most of tlu> ore is sold to agents of the Australian 
and Ci'i’inan smelling works. Tasmania is tlie largest producer 
ol tin 111 Ausl ralasia, and a very large projiorlion of the tin hitherto 
]>rot|iiccHi has been obtained from alluvial depo.sits, tin* lodes, 
except at Mount 13 iseholl, having, com])arat i vt'lv speaking, been 
neglecti-d, The Mount BisehofI mine, which is worked as an open 
(|uarrv, is tlv' largest producer ol tin, and (with an original capital 
ol has jiaid over two millions sterling in divi<h‘nds. 'fhe 

miiiil>er ol tin iiiiiK'rs in tlie stat(‘ is aV,)ont ii7<,). 'I'asmania also 
taka's tile It'ad amongst llie states in copjier jiroducliou : in 1896 
tili n' was ,i Miiall production ol / i()59 ; 111 i.Sgj it grew to ,(317. 137, 
in iS(,s to / >78,5'^'5, in i<S>>9 to ./'/Oi ,880. and in 1000 to /9()i.e»()o; 
and althougli th(' ]>r()duction lias since been consideralilv rediiceil 
it is still a great industry. Tliis expansion was ehielly due to tlu* 
enter])rise of tlu* .Mount Lyell ^Mining and Kailway ('ompatiy, 
whosr mine is situated at ( loniiaiistou. Coal-mining is earri<‘<l 
on in various districts of the island, but the [mncijial mini's are 
at .Mount Nu liolas and ('oniwall. in the Mount Nicholas Range ; 
the output ot the (leld is iuereasing, ljut no exjiort Iratle is 
at jiresent possil)le, the mipcs 1 icing situated too far from the sea- 
bo.ird. The number of men employed in coal-mining, is 151), and 
the output aliont 52,01)0 tons ])er annum. 

Mann tact iires an* 011 a small scale, the Tiiiiiiber ot establishments 
being about 440, and tlie hand-; employed gono, 

— Alter being mncli ni'glected, agriculture reei'ived 
renewed attention in i.Sgj and the following years up to igo.j, when 
the area under crop reai'liol a total ol 250,01 i acres ; since tlie year 
named there has bi'i'ii no increase, and the area cnltivaled mav be 
jilaced at about 25<>.oo<> acres. 'I'he area under crop, at iiiUTvals {)f 
ten vears, was as follows : 1801. 103,385 acres ; 1871, 155,040 acres ; 
1887, f48,4g j acres ; J'^'gi, i08,i ji aires ; and 1 00 r, 224. 352 acres. 
Wheat IS tlie prineijial crop, and tlu'yii'ld is larger per acre and less 
\’;iri.d)le than that of the Australian states : for the (ifteen years 
ending with igo5 the average yield was i8-{i biisliels per acre, 
ranging between 15 bushels in 1894 and 27 bushels in 1899. The 
oat crop is also much above tin* Australian average, .and may ])i* 
si’t down at 30 bushels an acre, but an average ot 5 bushi'ls higher 
is not infreiinent. Tasmania is renowned for its fruit crops, and 
now that this fruit has found an o])ening in the British market, re- 
newed alteiitionis being devoted to the industry. In 1905 there were 
1 2.1)8 acres ol apples, 2(X^8 acres of pears, iiii acres of apricots. 
1123 acres ot jiliims, 426 acres of cherries, .|(i8 acres of peach<*s. 
200') acres of straivberries, gooseberries and raspl)erries, and 1107 
acH's ol curr.ints, fhe crop for the same year included i,ioo,o<m) 
bushels ot a[)ples. /q.cx.jo bushels of pears, and nearly I/o.oim) Inishels 
ot other fruit. Tasmania finds its best markets tor fruits in New 
South Wales and in Great Britain. The total value ol the produce 
oi rasmaiiian farms now exceeds £1,250,000, which is ennivaleiit to 
Gj.. 17s. 5d. per acre cultivated. 

rasmani.i shows a decline in sheep-breeding, yet the state is 
singularly well a<lapted lor sheep -raising, and its stud flocks are 
well known and annually drawn upon to imprfive the breeil in the 
otlier states. .Nor have the other branches of the pastoral industry 
.shown much expansion, as the lollowing talile \vill show : — 


W-.ir. 

Shet'p. 

Ilonx'd ('attic. I 

1 lorses. 

Switie. 

1801 

1,714.49s 

14 1 

22,1 18 

1 40.841 

1871 

1,305,489 

101,540 j 

23.054 

! 

1881 

1,847.479 

130,526 ! 

25,607 

' 49,660 

I8qi 

1 ,662,801 

167,666 1 

31,262 

i 73.520 

1901 

1, 68 3, 95(1 

165,516 

3 Lt »07 

68.291 

; 1905 

1,5X3.561 

206.211 

37.101 

72.810 


441 

Cofumerce . — The shi]4>ing increased considerably after i8g6. 
Hobart is now a place oi call for several of the iCuropean steamship 
lilies, and the stati' is becoming increasingly popular as a summer 
resort for the resulents of Melbourne and Sydney. The growth 
of the shipping trade will be seen in the following table, which also 
gives the imports aiiil exports at ten-yearly intervals : — 


Ye;ir. 

Shipping cnlitrrtl. 

Imports. 

k^xports. 


'IVms. 

£ 

£ 

1861 

113,610 1 

954.517 

905.463 

1871 

107.271 j 

778,087 

740,638 

1 88 1 j 

192,024 i 

1.431.144 

j 1.555.576 

1891 

514,706 

2,05 I ,o()4 

1 1,440.818 

191XJ 

618,963 1 

2.073,657 

2.610.617 

1905 

i,o5(),256 1 

2.65 1,754 

1 3,711,616 


Tasmania does a largi* trade with \ ictoria and New Sontli Wales 
as w(‘ll as with Great ] 3 ritaiii. 'Ihe princijial exports in 1905 and 
their values were: wool, £401,958; gold, £187,873; tin and ore, 
£257,250 ; silver and ore, 7318,971 ; copper, £509,052 ; farm, fruit 
and vegetable products, £477.800 ; timber, £78,380. The imports 
represent £14. 15s. lod. ami tlie exports £20, 14s. per inhabitant. 
The chief ports of tlie state are Hobart, wliere the shipjiing entered 
in 1905 aniountetl to ()45 ,<k)o tons, and Laiiiieeston. 223,000 tons; 
Strahaii on the west c'oast has also a considerable trade. 

liaitwnvs . — rile railways open for tralhc in 1905 liad a length of 
Oig miles, of which 403 were governmt'nt aiul 15b private lines. 
Tlie progress of railwav enlist nictioii will be seen from the following 
tigures : open for tratlic, 1871. .p5 miles; 1881, 1O8 miles; i8i)i, 
.125 miles; and 1905, okj miles. Tlu* railways, bot li state and private, 
are ot 3 ft. O in. gauge. The c.'ij>ital esiu nded on gu\ernment lines 
up to ic^o5 was £3,020. 5o(.» ; the gross I'aniings in that year were 
£2.p3.5b6. and the working expenses £i 71/130; Jc*aving £71,936 as 
tlie net earnings, d'liis last iiientioned sum is eijual to 1-83 ])i*r 
cent, on the capital e.xjiemlit nre ; and as the average interest upon 
onlstandiiig loans is 3*73 3)et cent., the railways an* carried on at 
a loss ol 1*0 pier cent. 'The private railways show somewhat lieltiT 
returns ; the Jhnu Ikiy ami Mount l-tischott line, 103 miles in 
length, constructed at a cost ot £565.365, retnnieil in 190, | about 
3 22 per cent., ami tlie Mount Lyell ('omiiaiiy’s railway, 22 miles 
long, costing £220,333, retunu'd nearly (> per cent. 

'Hu* I'oads maintaiiu'd by tlu* road trusts and boards of tlu' colony 
exteml over 7005 miles, of which 4146 wen* macadami/ed ; the 
annual expt'mhture thereon is over £3 5 . 7(18. 

and yv/egra/)//^:.— 'I'liere were 379 post otlices and receiving 
oltices in 1905. and 327 telegra[>hic stations; 1 2,()i O.ooo postcards 
and lett(*rs. 2,800,000 pai'kils, ami 7,200,000 newspa])ers \\<‘re 
receiv'ed and despateiu'd. Tlu* ]i()stal revemu* amounted 1o£i lO.i 32, 
ami the expeiulit ure to £i<,i>.38o; these sums include teligrapli 
and teleplinne busim*ss. The tel('gra])li nu'ssages sent numbered 
49(1, 000. The te]e[)hoiu’ svsti'in is being rapiiilv extt*ndeil, ami 
at the beginning of i 9 o^>, 1371 miles ol lim* wi'n* being worked. 

Ihnikiui^. Tlu'ie are four banks of issue, of which two are local 
institutions ; tlieir united assets average £3.576,700. 'I'he note 
circnlalion is aliout £150,000, and the deposits £3,520,000, about 
livill bearing interest. 

History ~ dasmania, or, as il was originally called, Van 
Diemcn’.s Land, was discovert'd in 1642 by Ibe Diilrh navigator 
dasman (c/.tt.) ^ho named the territory after his jiatron. Van 
Diemi'n. ddie island was sub.seqnently visited in 1772 by a 
Fn'neh naval oiriecr, ( aptain Marion du Fresne ; in 1773 by 
C'aplain Furneaux, of the British man-of-war “ Adventure ; in 
1777 by the great ein umnavigator ( aptain ('00k ; by Bligh 
in 1788, and again in 1792, when lu* planti'd fruit trees. In the 
same year the Frencli navigator D’Entreeastcaiix visited the 
south portion of the island and surveyed the coast. In 1798 
Bass .sailed through the strait whiidi now bears his name, and 
discovered Van Diemen’s Land was an island. In j8oo the 
J^Vench expilorer Baudin, in command of the ships “ Geographe ” 
and “ Naturalisti',” surveyed the south of the island, and reports 
of his proeeedings ha^’ing reached the British olhcials at Sydney^ 
they determ inofl to forestall the French and take possession 
of Van Diemen’s Land. 

In 1802 the “ Cumlx'rland,’’ a small sehooner, landed at King’s 
Island in Bass Strait, and in 180.3 Lieutenant Bowen was sent 
by Governor King of New South Wales to form it settlement on 
the south coast of Van Diemen’s f^and. He had aboard his two 
ships, the “ Lady Nelson ” of 60 tons and the whaler “ Albion ** 
of 306 tons, three olhcials, a lance-e()q)oral and seven privates 
of the New South Wales Gorps, six free men and twenly*fivc 
convicts, together with an adequate supply of live stock, and 




landed at Risdon, near Ifohart, where he was joined shorth’ 
afterwards by fifteen soldiers and forty-two t:onvict.s. In 1807, 
Coloni ‘1 Paterson oc'eupied Port Dalrymple on tlic mwth side 
of the island. During the same year C'olonel Collins, who had 
failed in an attempt to colonize the shores of Port Phillip, trans- 
ferred his soldiers, convicts and otheials to the neij^hhourhood 
of Hobart, and was appointed commandant of the infant settle- 
ment. Provisions were scarce and dear, ('ommiinication with 
the rest of the world was infre(picnt, and in 1S07 the community 
was threatened with starvation, and hour was sold at £200 
per ton. The difficulties of the st'ttliTs were increased by the 
hostility of the blacks. I he first collision took place at Kisdon, 
a few (lays after the landin'^ of Lieutenant Howen's expedition, 
and for this the white settlers were i-ntirely responsible. 
Hostilities between the races were in( essaiil from 1802 till 1830. 
An attempt was made in the year 1830 to drive the natives to 
one corner of the island, hut without su('C(‘ss. In the iollowini; 
vear, howaw’er, Mr George Robinson induced the remnant of 
•'he bUu'ks to leave thv‘ mainland and take refuge, first in South 1 
Hriini and subsequently in Flinders Island, their numbers j 
having then diminished from 5000, the original estimate of the | 
aboriginal population, to 203. In 1842 there were only 44, in 
1854 they had diminished to ifi, and the last pure-blooded 
Tasmanian died in 1876, at the age of sevcnt\‘-six. There are, 
however, a lew pcrsoi^s peisscssing more or less aboriginal blood 
in some of the islands of llie Bass Strait. 

Some [)ersons who had scttkxl at Norfolk Island when that 
island became a penal depot were transferred to \'an Diemen^s 
Land in 1805. l>ul the growth of population was extremely 
slow, and in 1808 a <'onsus showed that there were only 3240 
people on the islanrl, including oHicials, military and convicts, 
and whatc\'er measure of pr(j>perity was enjoyed by the free 
inhabitants arose from the expenditure by the imperial gin ern- 
ment upon the convict .scttlerniMit. In the \ ear named settlers 
began to arrivi*. To every free immigrant w'as given a tract 
of land in proportion to ti\c amount of capital brought by him 
to the colony -tlu? possession of £500 entitling tlie holder to 
640 acres, and so in proportion, a very lib(*ral view being taken as 
to what constituted capital. To every free settler was assigned, 
if desired, the servii'cs of a number of convicts proportionate 
to the size of his holding. 'ILcsc were fed and elotlied by the 
settler in return for their labour, and the government was re- 
lieved of the expense of their support and supervision. The 
assignment system was eventually abandoned in consequenee 
of its moral and economic evils, but it (‘annot be denied that 
while it lasted the colony made su’ostantial progri'ss. In 1821 
the population had grown to 7400 ; tlu; shcej) numlxTed 
128,468 ; the cattle, 34,790 ; horses, 550 ; and 14,940 acres 
of land were under eroy>s. As the number of free settlers in 
the colony increased an agitation arose; for more political 
freedom and iriiyirovcd administration ; esfiecially was there a 
demand for a free press and for trial by jury. Tliex* requests 
were gradually granted. Courts of jusliic were sul)stituted in 
1822 for courts-martial ; and in 1825 tlie colonv was made* 
independent of New South Wales, ('olonel Arthur being ap- 
pointed governor. In 1828 tlu; Van i)i(‘men’s Land ('ompanx 
commenced sheep-farming on a large scale in the north-west 
district of the island under a charter grantcrl three y(‘ars before, 
and in 1829 tlie Van Diemen’s Land Kstablishrnent obtained a 
gTant of 40,000 acry^jat Norfolk Plains for agriculture and 
grazing. In 1834 Pfl^gqd Bay, on the mainland of .Australia, 
•/as occupied by settlgfj^^from Van Diemen’s I. and, and in 1835 
there wa.s a migratioi^ijirgc when compared with the popula- 
tion of the island, to the shores of IVirt Phillij), now^ Victoria. 
At that date the population was 40^72, a large proportion 
being convicts, for in four years 15,000 prisoners bad been 
landed. The colony was prosperous, but tlu^ free settlers were 
not at all satisfied with the system of government, and an 
ngiliition commenced in Van Diemen’s Land, as well as in New 
South Wales, for the introduction of representalive institutions 
and the abolition of transportation. This system was abolished 
in New South Wales in 1840, after wLich date the island was 


the receptacle for all eunvicts nut only from the United 
Kingdom, but from India and the colonies, and it was not until 
1853 that transportativin to Van Diemen’s Land finally ceased; 
in the .same year representative institutions were intioduced, 
the nanu* of the colony was changed to 'rasnuinia, and three 
years later the colony was granted responsible government. 

'The disi'overy of gold in Victoria produced a x’cry remark- 
able effect upon 'lasmania. All kinds of produce brought 
fabulous prices, and were exported to Victoria in such quantities 
that the exports rose from a value of ^665, 790 in 1851 to 
£1, 50* n883 in 1852, and £i,7.S6oi6 in 1853, while the popula- 
tion diminished in almost equal ratio. It was estimaied that 
in 1842 there were 38,000 adult males in the colony, but in 
1S54 their numbers had diminished to 22,261. For many years 
the island was inhal)iLeil by greybeards and children ; the 
young men anti women of all classes, so soon as they liad reached 
manhood and womanhood, crossed Bass Strait, and entered 
upon the wider life and the more brilliant prospects which first 
Victoria, and subst'qiiently New South Wales and Quet nsland, 
afforded them. It was not till the sixties that Tasmania em- 
barked uj)on a new j)eriotl of prosperity. In the early (lavs little 
I was known about the western half of the island, its mineral 
i wealth was not suspet'ted, althougli as far back as 18^0 coal 
of lair quality had been found between the Dec and the 
Mersey rivers, and gold had been discovered in two i^r three 
localities tluring 1852. In i860 two expeditions were ctjuippcd 
by the government for a st'areh for gold and other minerals, and 
although it was some years befort* thert; was any important 
result, the discoveries of tlicsc explorers directed attention to 
the mineral wealth of the island. 

The political history of the colon}' after the inauguration of 
responsible governnunt, until it bet'anu; in 1901 one of the 
I stales of Federated Australasia, was not important. Slate aid 
! to religion, which was given to anx’ denomination which would 
j rtTcive it, was abolished ; local self-government was extended 
to the rural as well as to the urban districts ; a policy of .semi- 
I protection was introduced ; the island was connected by a 
.siilmiarinc cable to the mainland of Australia, and lliencc to 
I the rest of the civilized world : and the population, which w’as 
I only <>9,328 in 1870, was nearly donhlcd. Like her neighbours, 
Tasmania organized a def(‘ncc fono, and was able to send a 
I contingimt to South Africa in 1900. (T. A. C.) 

I ArTH(.)KiTiKS.— J. Boiuvick. Daily Life aad Oriffiu of the las- 
j nKniiaus (London, iS/c.*); ). lu-nton, A IlisUn yof 'I a'^mania (ll()l)art, 

; i.S-Sq); Sir Joseph Dalton Hooker, On the h'lora of Australia; 

I its Afjiuities, and J fistrihutious. An hitroductory lissny to 

I the I'lora of Tasniauia (London. T. ('. just, Tasnuniiana , 

[ a Descrifdiou of the Island and iD Ju'sourccs (Lannreston, 1X70); 

I J. L. (iernrd Kreitt. x\otes on the Juntna of rasmania (Sydney, 
j 1.S6S) ; George Thomas Lloyd, 1 hirtv three Years in Tasmania 
j and Victitvia (London, 1MO2); Mrs Txuiisa Anne Meredith, My 
\ Home in Tasmania ; or, Nine Wars in Australia (N<‘\v York, 
»8v() ; iasmanian J^riemh and h'oes— Tenthned, hurred, and 
Tinm d (Hobart, iSSi); l^oyal So( it'ty of 'l asmania, Papers and 
lYorretlings (Htjb.arl) ; H. T.ing Roth and M. K. Butler, The 
Ahorioines of I'asmania (2nd ed. Halitax, i8()9.) 

TASSTE, JAMES (1735-1799), Scottish gem-engraver and 
modcll(;r, was horn of humble j)arentage at Pollok.shaws, near 
Glasgow, in j 735. During his earlier years he w orked as a stone- 
mason, hut, hax'ing seen the collection ol paintings brought 
together in Glasgow by Robert and Andrew Foulis, the printers, 
be removed to Glasg<jw. attended the academy which had been 
established there by the brcjthers Foulis, and became one of 
the most distinguished pupils of the school. Subsequently he 
visited Dublin in search of commissions, and there became 
acquainted with Dr Quin, who had been experimenting, as 
an amateur, in imitating anlicjue engraved gems in coloured 
pastes. He engaged Tassic as an assistant, and together they 
perfected the dis('overy of an “ enamel,” admirably adaf)tcd 
by its hardness and beaut}’ of texture for the formation of gems 
and medallions. Dr Quin encouraged his assistant to try his 
fortune in l.ondon, and thither he repaired in 1766. At first he 
had a hard struggle to make his wax'. But he w'orked on st('adily 
w'ith the greatest rare and accurac'v. scrupulously destroying all 
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impressions of his gems which were in the slightest degree inferior 
or defective. Gradually the beauty and artistic character of 
his productions came to he known. Tie received a commission 
from the empress of Russia for a collection of about 15,000 
examples ; all the richest c abinets in Europe were thrown open 
to him for purposes of study and reproduction ; and his copies 
were frequent !>■ sold by fraudulent dealers as the original gems. 
He exhibited in the Royal Academy from 1769 to 1791. In 
177s he published the first catalogue of his works, a thin 
pamphlet del ailing 2856 items, 'fliis was followed in 1791 
by a large catalogue, in two volumes quarto, with illustrations 
etched by David Allan, and descriptive? text in English and 
French by Rudolph Eric Raspe, enumerating nearly 16,000 
pieces. 

In addition to his impressions from antique gems, Tassie 
executed many large profile medallion portraits of his con- 
tcm])oraries, and tlicsc form the most original and definitely 
artistic class of his works. They were modelled in wax from 
the life or from drawings done from the life, and — when this was 
impossible' from other authcintic soiirc(?s. They were then 
cast in white enamel paste, the whole medallion being 
sometimes executed in this material ; while in other cases the 
head only appears in enamel, rclievc'd against a background of 
ground-glass tinted of a subdued colour by paper placed behind. 
Ilis first large enamel portrait was that of John Dolbon, son of 
Sir William Doll.con, Hart., mod(?lled in 1793 or 1794; and the 
scries possesses gri'iit historic interest, as well as artistic value, 
including as it does portraits of Adam Smith, Sir Itenry Raeburn, 
Drs James Heattie, Blair, Black and Cullen, and many other 
cck'hratcd men of the* latter half of tlu; 18th century. At the 
time of his death, in 1799, the ('ollcction of Tassie\s works 
numbered about 20,000 pieces. 

His nej)licw, Wii.ma:\i Iassih: (1777-1860), also a gem- 
engraviT and modelk'r, succcedcid to James 'lassie’s business 
and added largely to his colledion of casts and medallions. 
His portrait of Pitt, in particular, was very ])opular, and cir- 
culated widely. When the Shakespeare Gallery, formed by 
Alderman BoydeH, was disjiosed of by lottery in 1805, William 
'lassie was the winner of the prize, and in the same year he 
sold the pictures h)' auetirm for a sum of over (fiooo. He be- 
queathed to (he Board of IManufai'tures, Edinburgh, an cxt(?nsive 
anti valuable collection of casts and medallions by his uncle and 
himself, along with portraits of James Tassie and his wife by 
David Allan, and a series of water-colour studies by George 
Sanders from pictures of the Dutch and Fli'inish schools. 

(J. M. G.) 

TASSO, TORQUATO (1544-1595), Italian poet, was the son 
of Bernardo 'lasso (i4g3-i56()), a nobleman of Rergamo, and 
his wile Porzia de’ Rossi. He was born at Sorrcjito on the 
nth of March 1544. Ilis father had for many years been 
sc(T(?tary in the si?rvicc of the prince of Salerno, and his mother 
was closely connected with the most illustrious Neapolitan 
families. 'Hk; j)rincc of Salerno (’amc into collision with the 
Spaiiisli gON’crnmcnt of Naples, was outlawed, and was de- 
prived of his h(?reditary fiefs. In this disaster of his patron 
Tasso\s lather shared. lie w^as proclaimed a rebel to the state, 
together with his son 'rorcjuato, and his patrimony was 
scfjucstered. 'riiese things happened during the boy’s cliild- 
hood. In 1552 he was living with his mother and his only 
sister Cornelia at Naples, pursuing his education under the 
Jesuits, who had recently opened a school there. The |)rccocily 
of intellect and the religious fervour of the bo>' attracted general 
admiration. At the age of (Mght he was already famous. Soon 
after this date he joined his father, who then resided in great 
indigence, an exile and without occupation, in Rome. News 
reached them in 1556 that Porzia Tasso had died .suddenly 
and mysteriously nt Naples. Her husband was firmly convinced 
that she had been poisoned by her brother with the; object of 
getting control over her property. As it subsequently happened, 
Porzia’s estate never descended to her son ; and the daiighlcr 
Cornelia married below her birth, at the instigation of her 
maternal relatives. Tasso’s father was a poet by predilection 
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and a professional courtier. When, therefore, an opening at 
the court of Urbino offered in 1557, Bernardo Tasso gladly 
accepted it. The young 'lorquato, a handsome and brilliant 
lad, became the companion in sports and studies of Francesco 
Maria della Roverc, heir to the dukedom of Urbino. At Urlnno 
a society of cultivated men pursued the acstbctic al and literary 
studies which were then in vogue. Bernardo Tasso read cantos 
of his Amadigi to the duchess and her ladies, or discu.ssed the 
I merits of Ilomer and Virgil, 'frissino and Ariosto, with the duke’s 
librarians and secretaries. Tonjualo grew up in an aLnjosphtre 
of refined luxury and Somewhat pedantic criticism, bol.h. of 
which gave a permanent tone to his character. At Vci'-‘ce, 
whither his father went to superintend the printing of the 
Amadigi (1560), these influences continued. He found himself 
the pc?t and prodigy of a distinguished literary circle. But 
Bernardo had suffered in his own career so seriously from addic- 
tion to the ]\Iuscs and a prince that he now determined on a 
lucrative profession for his son. Torquato was sent to study 
law at Padua. Instead of applying himself to law, the young 
man b(?stow'cd all his attention upon philosoph)’ and poetry, 
licforc the end of 1562 he had produced a narrative poem called 
RinaldOj w’hich was meant to combine the regularity of the 
Virgilinn with the attractions of the romantic cpic^ In the 
attainmcait of this object, and in all tlie minor qualities of .style 
and handling, Rinaldo showM.*d such marked originality that its 
author was proclaimed the most promising poet of his time. 
'I'he flatten'd father allowed it to be printed ; and, after a 
short period of study at Bologna, he consented to his son’s 
entering the service of (arciinal Luigi d’Este, In 15O5, then, 
'Ibrcjuato for Ihc first time set foot in that castle at Perrara 
which was destined for him to be the .scene of so many glories, 
and such cruel sufferings. After the pulflication of Rinaldo he 
had expressed his view's upon the epic in some Discourses on the 
Art of Poetry, which committed him to a distinct theory and 
gainc.*cl for him the additional ('clc'brily of a philosophical critic. 
'I'he age was nothing if not critic’al ; but it may bc' c'sleemed a 
misfortune for the future aullior of the (ierusalenune that he 
should have? started with pronounced opinions upon art. 
Essentially a poet of impulse and instinct, he was hampered in 
production by his own rules. 

'I'lu; five years bclwec'ii 1565 and 1570 seem to have been 
the happiest of 'lasso's life, although hi.s fathc-r’s death in 1569 
caused his affc'clionatc nature jmflouncl i)ain. Young, hand- 
.some, accomj)lisIicd in all the exc*rc‘iscs of a well-bred gcntlc'man, 
acc:ustomi'd to the society of flic gre^at and lc?arncd, illustrious 
by his puhlishecl works in \crse and prose, he became* the idol 
of the most brilliant court in Italy. The princiesses Lucrezia 
and Lc.‘onora d’Pksle, both unmarried, both his seniors by about 
ten years, took him under their protec tion. lie was admitted 
to their familiarity, and there is some reason to think that 
neither of them was indifferent to him personally. Of the cele- 
brated story of his lovi- for J.concjra this is not the place to 
speak. It is enough at presemt to observe that lie owed much 
to the constant kindness of both si.slcrs. In 1570 he travelled 
to Paris with the cardinal. PTankness of spec'ch and a certain 
habitual want of tact causcxl a clisagrccmc^nt with his worldly 
patron. He left France n(?xt year, and took service under 
Duke Alfonso II. of PYrrara. 'J'he most important e\ents in 
'Tasso’s biography during the lollowing four years arc the publi- 
cation of the Aniinla in 1573 and the completion of ihe (it rusa- 
lemme Liheraia in 1574. 'Phe Aniinta is a pastoral drama of 
v(*ry simple plot, but of ('X(|uisitc lyrical charm. Jl appc'ared 
at (he critical moment wlien modern music*, under Palc'slrina’s 
impulse, was becoming the main art of Italv. 'Ihe honeyed 
melodics and semsuous melancholy of Awinta exactly suited and 
intcjrpreted the spirit of its age. IVe may regard it as the 
mo.st decisively important of 'J asso’s compositions, for its influ- 
ence, in opera and cantata, was fc?lt through two .successive 
centuries. 'J'he Gerusalemmc Liberata occ?upies a larger space in 
tlie history of i^uropean literature, and is a more considerable 
work. Vet the commanding qualities of this epic poem, those 
which revealed 'lasso’s individuality, and which made it 
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immediately pass into the rank of classics, beloved by the people 
no less than by persons of culture, arc akin to the lyrical graces 
of Amifita. It was finished in Tasso's thirty-first \ ear ; and 
when the MS. lay before him the best part of his life was over, 
his best work had been already accomplished, 'froubles imme- 
diately began to gather round him. Instead of having the 
courage to obey his own instinct, and to publish the Gerusa- 
lenune as he had conceived it, he yielded to the i ritical scrupu- 
losity which formed a secondary feature of his character. The 
poem was sent in manuscript to several literary men of eminence, 
fasso expressing his willingness to hear their strictures and 
to adopt their suggestions unless he could convert them to 
his own views, 'fhc result was that each of these candid 
friends, while expressing in general high admiration for the 
epic, took some exception to its plot, its title, its moral tone, 
its episodes or its diction, in detail. One wished it to be more 
rcgularl}- ( lassical ; another wanted more romance. One hinted 
that the In(]uisilion would not tolerate its supernatural nuu'hi- 
ner}' ; another demanded the excision of its most charming 
passages — the loves of Annida, Clorinda and Knninia. 'lasso 
had to defend I'limsclf against all these ineptitudes and pedan- 
tries, and to ae('oinmodate his prai tice t(^ the theories he had 
rashly expressed. As in the Rinahlo, so also in the ferusaUni 
Dilirtml, he aimed at ennobling the Italian (‘pic stvle In' pre- 
ser\ing strict unity of j)lot and heightening poetic diction. lie 
chose N'irgll for his model, took the first crusade for subjet'l, 
inUiscd tlie fervour of religion into his conception of the hero 
Godlrey. Hut his own natural bias was for romance, in spite 
of the poet's ingenuity and industry the stately main theme 
evinced less spontaneity of genius than the romantic cpisodc^s 
with which, as also in Rinahio, he adorned it. Godfrey, a 
mixture of pious Aeneas and Trident ine Catholicism, is not the 
real hero of the Gtrusalenune. Fier\ and jxis.sionatc Kinaldo, 
Ruggiero, iiielanchoh' impulsive 'Fancredi. and the chivalrous 
Saracens with whom they clash in lo\c and war. divide our 
interest and divert it from Goffredo. On Annida, beautiful 
witch, sent forth bv the infernal senate to sow diseord in the 
Chri.stian camp, turns the action of the epic. She is converted 
to the true laith by her adoration for a crusading knight, and 
quits the scene with a phra.se of the \ irgin Marv on her lips. 
Bmve ('lorinda, donning armour like Marfisa, fighting in duel 
with her devoted lover, and receiving baptism from his hand.s 
in her pathetic death ; Erminia seeking refuge; in the shei)h(‘rd’.s 
hut — the.se lovely ])agan women, so touching in their sorrow.s, 
so romiintic in their adventures, .so tender in their emotions, 
rivet our attention, while we skij) the battles, religious cere- 
monies, conclaves and stratagems of the campaign. The truth 
is tliat Tasso’.s great invention as an artist was tla* f)oetrv of 
sentiment. Sentiment, not sentimentality, gives value to what 
is immortal in the Genisaleninie. It was a new thing in the 
i6th century, something concordant with a growing fct'ling for 
woman and with the ascendant art of nuisir. This .scnliiiK'nt , 
refined, noble, natural, .steeped in melancholy, exquisitely grace- 
ful, pathetically touching, breathes throughout the episo<les ol 
the Gtriisalounte, finds metrical exprc.ssion in the languishing 
cadence of its mellifluous verse, and sustains the ideal life of 
those seductive heroines whose names were familiar as house- 
hold words to all Europe in the lyth and i8th centuries. 

Tasso's scif-chosen critics were not men to admit what the 
public has since accepted as incontrovertible. They vaguely 
felt that a great and beautiful romantic poem was imbedded 
in a dull and not very correct epic'. In their uncNxsiness they 
suggested every co^c but the right one, uffich was to publish 
the Gerusalemnie witnout further (lispiite. 'l asso, already over- 
worked by his precocious .studies, by exciting court-life and 
exhausting' literary industry, now grew^ almost mad with worry. 
His health began to fail him. ift’ complained of headache, 
suffered from malarious levers, anH wished to leave Ferrara. 
The Gertisalenune was laid in manuscript upon a shelf. He 
opened negotiations with the court of Florence for an exchange 
of sen^ice. This irritated the duke of Ferrara. Alfonso hated 
nothing more than his courtiers leaving him for a rival duchy. 


He thought, moreover, that, if 'ra.sso were allowed lo go, the 
Medici would get the coveted dedication of that already famous 
epic. 'I'herefore he bore with the poet’s humours, and so 
contrived that the latter should have no excuse for quitting 
Ferrara. Meanwhile, through the years 1575, i57(), IS77, 
'Fasso’s health grew worse. Jealousy inspired the courtiers 
lo calumniate and insult him. His irritable and suspicious 
temper, vain and sensitive to slights, rendered him only too 
easy a prey to their malevolence. He became the subject of 
j delusions, — thought that his servants betrayed his (Onfidcnce, 
fancied he had been denounced to the Inquisition, expected 
daily to be poisoned. In the autumn of 1576 he quarrelled 
! with a Ferrarese gentleman, Maddalo, who had talked too 
I freely about some love affair ; in the summer of 1577 he drew 
I his knile upon a servant in the presence of Lucrezia d’Fste, 

I duchess of Urbino. For this cxci‘ss he was arrested ; but the 
I duke released him, and took him for change of air to hi.s country 
seat of Belriguardo. What happened there is not known. 
Some biographers liave surmised that a ('om|)romisiny, liaison 
j with Leonora d’Fste came to light, and that 'Fasso ji-recd to 
i feign madness in order to cover her honour. But af tliis there 
is no proof. It is only certain that Irom Belriguardo he returned 
to a Franciscan convent at Ferrara, lor the express j)iirpose ol 
attending to his health. 'Fhere the dread of being murdered 
l)y the duke took firm hold on his mind. He esiaped at the 
end of July, disguised himself tus a peasant, and went on fool 
to his sister at Sorrento. 

The truth seems lo be that Tasso, after the beginning of 
LS7.S- became the victim of a mental malady, whicli. without 
amounting to actual insanity, rendered him fantastical and 
insupportable, a misery to himself and a <iiuse of anxietv lo 
his patrons. 'Fhere is no evidence whatsoever that this .state 
of things was due to an overwhelming ])assi()n for Leonora. 

I I he diik(‘, insleafl of acting like* a tyrant, showed considerable 
I turl)earance. lie was a rigid and not sympathetic man, as 
; epuistical as a princeling ol that age* was wont te) be. But le) 

I lasso he was never crue*l — hard anel unintelligent perhaps, hut 
I lar lre>m being that monster e)f ferocity which has bee-n j)ainted. 

I The subseeiuenl history ol his coniuxie)n with the j)oe‘t, (.)ver 
j whieh we* may |)ass rapielly, will corre)l)e)rate this view. While 
I at Sorrento, 'Fassei hankcreel a.fte‘r Ferrara. I 1 ie court-maele 
man e^oiild ne)t biTathe Ireelv outsiele* its cliarmeel cirele. 11c 
wrote humbly re(jue*sting to be taken bae k. Alfonso consented, 
provide'd 'Fasso wemld agre’e* to unelerge) a medical course e)f 
treatment lor his mclanehe)ly. W'he*n he returned, which he 
did with alacrity nndcr the)sc conelitiems, he was we*ll reeeivt'el 
b;^ the eluc'al family. All might have gone well if his eld 
maladies had not rewived. Se'e*nc followed .scene of irritabili* v, 
me)e)diness, snspie-iem, woundeel vanity and vie)lenl outbursts. 
In the sumine;r of 1578 he ran away again ; trave-llcd lhre)ugh 
Mantua, Padua, Venie'c, Urbino, Lombardy. In Septeinl)e*r he 
re"ae*he.*d the gate.‘s of 'Furin e)n fe)()t, and was courle'oiisly ente'r- 
lained by the* duke ol Savoy. Wherever he went, “ wandering 
like the world’s rcjcctcei gue;st,” he met with the lionemr due 
to his illustrious name. Great lolk opened the*ir houses to him 
glaelly, partly fn com pass ie.m, partly in admiration of his genius. 
But he se)e)n wearied of lh(‘ir society, jind wore their kindness 
out by his querulous peevishness. It seemed, moreover, that 
life was intolerable to him outside F(*rrara. A('cordiiigly he 
once more open(*d ru*g()tiations with the duke ; and in Feljruary 
1579 he again set foot in the; castle. Alfonso was about to 
contrac'.t his third marriage, this lime with a princ'ess of the 
house of Mantua. He had no children ; and, unless he got 
an heir, there was a jwobability that his state would fall, as 
it did subsequently, to the Holy See. The nuptial f(*stivals, 
on the eve of which Tasso arrived, were not therefore the 
occasion of great rejoicing to the elderly bridegroom. As a 
forlorn hope he had to wed a third wife ; but his heart was not 
engaged and his expectations were far from sanguine. 'Fasso, 
preoccupied as ahva\'s with his own sorrows and his own sense 
of dignity, made no allowance for the troubles of his master. 
Rooms below his rank, he thought, had been assigned him. 
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'Fhc princesses did not want to see him. The duke was engaj^ed. 
Without exen ising common patience, or giving his old friends 
the benctit ol a doulH, he broke into terms of open abuse, 
behaved like a lunatic, and was sent off without ceremony to 
the madhouse of St Anna. 'I'his happened in March 1570 ; 
and there he nmiaincd until July 1586. Duke Alfonso's long- 
suliferancc at last had given way. He firmly believed that 
1 asso was insane, and he felt that if he were so St Anna was 
the safest for him. 'lasso had put himself in the wrong 

by his intemperate conduct, but far more by that iiaxmipre- 
hensiblc yearning after the Ferrarese court which made him 
return to it again and yet again. It would be f)leasant to 
assume that an unconquerable love for Leonora led him back, 
linfortunatelv, there is no proof of this, llis relations to her 
sister Lucrc'zia were not l(‘ss intimate and affectionate than to 
Leonora. The lyrics he addressed to numerous ladies arc not 
less respectful and less j)assionate than those which bear her 
name. Had be compromised her honour, the duk(^ would 
ivrlainly have had him murdered. Custom demanded this 
naaliation, and society approved of it. If therefore Ta.s.so 
reallv c*h('rished a secret lifelong devotion to Leonora, it remains 
buried in impenetrable mystery. lie did certainly not behave 
like a loyal lover, for both when he returned fo hVrrara in 1578 
and in t 57() he showed no capacity for curbing his peevish 
humours in the hope of access to her society. 

It was no doubt very irksome for a man of 'lasso’s f)leasurc- 
loving, restless and self ('onseious spirit to be kept lor more 
than seven \ ears in eonfinement. Vet we must weigh the facts 
of the case rather than the fancies which have l)een indulged 
regarding them. After the first few months of his inearccration 
he obtained spacious apartments, rei'eivcd the visits of frieiuls, 
went abroad attended by responsible persons of his acquaint- 
ance, and ('orrespond(‘d frci'ly with whomsoever he cho.se to 
address. The letters written Irom St Anna to the princes and 
cities of Italy, to warm well-wishers, and to men of the high(‘st 
reputation in llic world of art and learning, form our rno.st 
valuable source of information, not only on his then condition, 
but also on his tcmp(*ramcnt at large. It is singular that he 
.spoke ahvays respedlully, even affectionately, of the duke. 
Some critics have? attempted to make it apfiear that he was 
liypocTitically kissing the hand which had chastised him, with 
the view of being released from prison. But no one who has 
imj)artially considered the whole tone and tenor of his epistles 
will adopt this opinion. What emerges clearly from them is 
that he laboured under a serious mental disease*, and that he 
was conscious of it. 

Meanwhile he occupied his uneasy leisure with copious com- 
positions. The mass of his prose dialogues on philo.sophical 
and (‘thical themes, whic'h is very considerable, we owe to the 
years of imprisonmcint in vSt Anna. Kxcept for occasional 
()clc*s or sonnets some written at rcquc’st and only rhetorically 
intcrc^sting, a few inspired bv his keen sense of suffering and 
therefore poignant — he neglected poetry. But everything 
wbic:li fell from his pen during this period was carefully pre- 
served by the Italians, who, while they regarded him as a 
lunatic, somewhat illc^gically .scrambled for the very olTsc'ourings 
of his wit. Nor can it be .said that society was wrong. Ta.sso 
had proved himself an impracticable human being ; but he 
remained a man of genius, the most interesting personality in 
Italy. Long ago his papers had been sequestered. Now, in 
the year 1580, lie heard that part of the (krmalemmc was being 
published without his pennission and without his corrections. 
Next year the whole poem was given to the world, and in the 
following six months seven editions issued from the prc.s.s. 'Lhe 
prisoner of St Anna had no control over his editors ; and 
from the masterpiece whic h placed him on the level of Petrarch 
and Ariosto he never derived one penny of pecuniary profit. 
A rival poet at the court of Ferrara undertook to rcvi.se ami 
rc-edit his lyrics in 1582. This was Battista Giiarini ; and 
T'asso, in his c:ell, had to allow odes and sonnets, poems of 
personal feeling, occasional pieces of cc^mplimcnt, to he c ollected 
and emended, without lifting a voice in the matter. A few 
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years later, in 1585, two Florentine pedants of the Della Criisca 
acadcMiiy declared war against the Gernsalemme, 'Ihey headed 
it with insults, which seem to those who read their pamphlets 
now mere parodies of criticism. Yet Tasso felt bound to rcqily ; 
and he did so with a moderation and urbanity which prove 
him to have been not only in full possession of his rca.soning 
faculties, but a gentleman ot noble manners also. Certainly 
the history of 'lasso’s incarceration at St Anna is one to make 
Li.s pause and wonder, 'fhc man, like Hamlet, was distraught 
through ill-ac'coTiimodaticm to his circumstances and his age ; 
brain-sick he was undoubtedly ; and this is the duke of Ferrara’s 
justification for the treatment he endured. In the prison he 
bore himself pathetically, peevishly, hut never ignobly. He 
showed a singular indiffcrc’nc'e to the fate of his great i)oem, a 
rare magnanimity in dealing with its detractors. His own 
personal distress, that terrible malaise of imperfect insanity, 
absorbed him. What remained over, untouched by the malady, 
unoppressed by his consc iousness thereof, displayed a sweet and 
gravely-toned humanity. 'I'he oddest thing ai)out his life in 
prison is that he was always trying to place his two nephews, 
the sons of his sister Cornelia, in court-service. One of them 
he attaclual to the dukcj of Mantua, the other to the duke of 
Parrna. After all his lather’s and his own lessons of life, he 
had not learned that the court was to he shunned like Circe 
by an honest man. In estimating Duke Alfonso’s share of 
hlaiiic, this willnl idcali/aton of the court by 'las.so must he 
taken into account. 'Lhat man is not a tyrant’s victim who 
moves heavc'n and earth to place his sister’s sons with tyrants. 

In 1586 'lasso left St Anna at the .solicitation of Vincenzo 
Gonzaga, prince of Mantua. He follow'cd his young deliverer 
to the city by the Mincio, i^asked aw'hile in liberty and courtly 
pleasures, enjoyc;d a splendid reception from his paternal town 
of Bergamo, and produced a meritorious Iragc'dy called Tonis- 
niondo. But only a few^ months had passed when he grew^ 
discontcmtcKl. Vincenzo Gonzaga, succeeding to his father’s 
dukc'doin of Mantua, laid sc'ant) leisure to bestow upon the 
pcxl. 'lasso felt neglected. In the autumn of 1587 we find 
him journeying through bologna and Loreto to Rome, and 
taking up his cjuarlers there with an old friend, Sc'ipione Gonzaga, 
now patriarch of JcTusalem. Next year lie wandered off to 
Naples, whcTe he wrote a dull poem on Monte OUveto. In 1580 
he rcTurncd to Rome, and took up his cjuarters again with the 
patriarch of Jerusalem. 'I'hc servanis found him insufferable, 
and turned him out of doors. lie fell ill, and went to a 
hospital. The patriarch in 15(^0 again received him. But 
'las-so’s restless .spirit drove him forth io Florimc.e. 'Fhc Floren- 
tines saicl, “ Actum est det eo.” Rome onc e more, then Mantua, 
then Florence, then Rome, then Naples, them Rome, then 
Naples — such is the weary record of the years i59o-<;4. We 
have to study a veritable Odyssey of malady, indigence and 
misfortune. To 'Fasso eA’crything came amiss. lie had the 
palac es of princes, cardinals, patriarchs, nay popes, alwa> s opcm 
to him. Vet he could rest in none. Gradually, in spite of all 
veneration for the sacer vates, he made himself the laughing- 
stock and bore of Ilalv. 

H is health grew ever feebler and his genius dimmer. In 
T592 he gave to the public a revised version of the Gerusalemme. 
It was c'alled the Gerusalemme Comjuisiata. All that made the 
pcjem of his early manhood charming he rigidly erased. The 
versification was degraded ; the; heavier elements of the plot 
undenvent a dull rhetorical development. During the same 
year a prosaie composition in Italian blank verse, called Le 
Sette Giornaie^ saw the light. Nobody reads it now. Wc^ only 
mention it as one of 'Fasso’s dotages- a dreary amplification 
of the first chapter of Genesis. 

It is singular that just in the.se years, when mental disorder, 
physical weakness, and decay of inspiration seemed dooming 
'Fasso to oblivion, his old age was cheered with brighter rays 
of hope. Clement VIII. ascemded the papal chair in 1592. He 
and ins nephew, Cardinal Aldohrandini of St Giorgio, deter- 
mined to befriend our poet. In 1594 they invited him to 
Rome. There he was to assume the crowm of bays, as Petrarch 
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had assunu'd it, on the Capitol. Worn out with illness, 'lasso 
reached Koine in November. The ceremony of his eoronalioii 
was deferred IxTaiise Cardinal Aldobrandini had fallen ill. Jlul 
the pope assigned him a pension ; and, undcT the pressure of 
pontifical remonstrance, Prince Avellino, who held Tasso's 
maternal estate, agreed to discharge a portion of bis claims 
by payment of a yearly rent-charge. At no time since lasso 
left vSt Anna had the heavens apparentl\' so smiled upon him. 
Capitcilian hemours and money were now at his disfiosal. \et 
Laiunc came too late, llefore the irown was worn or the 
pensions paid he asi'ended to the convent of St Onofrio, on a 
stormy ist of April in 1505. Seeing a cardinal’s coach toil up 
the steep I'rasteverine Hill, the monks came to the door to greet 
it. From the carriage stepped 'Tasso, the Odysseus of many 
wanilerings and miseries, the singer of sweetest strains still 
vocal, arul told the j)rior he was ('onie to die with him. 

In St Onofrio he died, on the 25th of April 1595. He was 
just past tifty-ono ; and the last twenty years of his exist- 
ence had been practically and artistically inelfectual. At the 
age of thirty-one the GerHsaleinme, as we have it, was areom- 
plished. The world loo was already ringing with the music of 
Aminta. More than this Tasso had not to give to literature. 
Bui those succeeding }ears of derangement, exile, imprison- 
ment, powrt}- and hope deferred endear tlie man to us. Elegiac 
and ([uerulous as h(' must always appear, we yet love Tasso 
better because he suffered tlirough nearly a (juarter of a century 
of slow deeline and unexplained misfortune. (J. A. S.) 

Taken t Iter, the complete edition of Tasso’s writings 

is that of (Pisa), in 33 vols. The prose works (in 2 vols.. 

Florence, Le .Monnier. 1S75) and the lett<'rs (111 5 vois., same pub- 
lislu-r. 1S53) were adriiir:ii)iy edited by ('*'sare (di.isti. This edition 
of Tiisso’s I.cttK'ys forms by far the most valuable soiiret* lor his 
biography. No student can, however, omit to use the romantic 
memoir attributed to Tasso’s friend, Marclu'so Manso (printed in 
Rosini’s edition of Tasso's works abort' cited), and the iinjx.irtant 
Vita lii 7'i Tasso by Serassi (Ijer^amo, i7<>o). See also 
Solerti’s Lt'fe (iSf);). his editions of the Operc Muiori in versi (iS()i 
ot setp). and dcrusalrmnu' (iSfi5), and his bibliography, in the 
hW'ista bihliotcchc e archiri (i.St);), on the occasion of the celebration 
of tlie tercentenary of Tasso’s <leath. 

TASSONI, ALESSANDRO (T5d5-i635), Italian poet, was a 
native of Modena, where lie was born and died. From 1599 
till t6o8 he was secretary to Cardinal Aseanio Colonna, and in 
this capacity saw some diplomatic service ; he was afterwards 
emplox'cd for some time in similar oetnipalions by Charles 
F'mmanuel, duke of Savoy. His besl-knowm literary w’ork is a 
burh'sque epic enlith'd La Seech i a Rapiia, or “ The Rape of 
the Bucket ” (1623), the reference being to a raid of the Modenese 
upon the people of Bologna in 1325, when a bucket was carried 
off as a trophy. As in Butler’s JI udihras, many of the personal 
and local allusions in this poem are now very obscure, and are 
apt to seem somewhat pointless to the general reader, but, in 
spite of Voltaire’s contempt, it cannot be neglc'elt'd by any 
systematic student of Italian literature (see Cardueci’s edition, 
1861). Other characteristic works of 'Tas.soni are hi.s Pensicri 
Diversi (1612), in which he treats philosophical, literary, his- 
torical and scientific questions with unusual freedom, and his 
Consider azioni sopra il Petrarcha (1609), a piece of criticism 
showing great independence of traditional ^ lews. 

TASTE (from I .at. taxarCj to touch sharply ; tanm^ere, to 
touch), in physiolog}^ the stmsation referred to the mouth when 
certain soluhle suhstanees are brought into contact with the 
mucous membrane of that cavity. By analogy, the wfird 
“ taste is used also of ai sthetic ajiprcciation (see Akstiietics) 
and a sense of beauty — commonly with the qualifications “ good 
taste ” and “ bad taste.” 

'The physiological sense is located almost entirely in the tongue. 
Three distinct sensations are referable to the Longue— (1) taste, 
(2) touch, and (3) temperature, 'i'he posterior part of its 
surface, where there is a A-shaped group of large papillae, 
called circumvallatc jiapillac, supplied by tlic glosso-pliaryngcal 
nerve, and the tip and margins of the tongue, covered with 
filiform (touch) papillae and fungiform papillae, arc the chief 
localities where taite is manifested, but it also exists in the 


■ glosso-palatinc arch and the lateral part of the soft palate. 

I The middle of the tongue and the surku'C of the hard palate 
are devoid of taste, 'i'he terminal organs of taste u insist of 
|.)eeuliar boilies nanu'd taste-bulbs or taste-goblels, discovered by 
Schwalbe and S. L. Jaiven in 18(17. 'They can be most (‘asily 
demonstrated in the papillae foliatae, large oval prominences 
found on each side near the base of the longue in tlu' rabbit. 
Each papilla consists of a series of laminae or folds, in I hi' sides 
of which the taste-bodies are readily displayed in a tiansversc 
section. 'Taste-bodies are also found on the lateral aspects of 
the circunivallate papillae (see Fig. i), in the fungiform p.apillae, 



Fig. I. — ^'FransvaTSL' st.'ctioii of ii cireiiiiivallatc pLipilla ; W, the 
papilla; v, v, the wall in section ; R, K, the circular slit or fossa; 
K, K, the taste-bulbs in position ; N, N, the lu'vves. 


in the papillae of the soft palate and uvula, the under surface 
of the epiglottis, the upper part of the posterior surface of the 
epiglottis, the inner sides of the arytenoid cartilages, and even 
in the vocal cords. 

The taste-liLilbs are minute oval bodii's, soiiiew'hat like an 
old-fashioned Floreru'e^ flask, about ^ iru h in length by hott 
breadth. Fkirh consists of two sets of cells an outer set, 
nui'leatcd, fusiform, bent like the staves of a barrel, and arranged 
side by side so as to leave a small opening at th(* apex (the 
mouth of the barrel), called the gustatory pore ; and an inner 
set, five to ten in number, 
lying in the centre, pointed at 
the ('nd next the gustatory 
pore, and branched at the other 
extremity. 'The branched ends 
a re (on t i nil ous w i t li n on-mci 1 11 1 - 
lated nerve fibres from tlu* 
giistat(jry nerve. 'These taste- 
bodies are found in immense 
numbers : as many as 1760 
have been eountc'd on one 
circumvallatc papilla in the 
ox. The proofs that these are 
the terminal organs of taste 
re.st on careful olisei-a’a lions 
which have shown (i) that 
taste is only experienced when 
the sapid substani'c is allowx'd 
to come into contai t with thi^ 
taste-body, and that th(‘ sense 
is al)S(‘nt or much weakciu'd in those areas of mucous 
membrane where these ate defK'ient ; (2) that they are 

most abundant where the sense is most acute ; and (3) that 
section of the glos.so-pharyngtal nerve which is known to be 
distributed to the areas of mucous membrane where taste is 
present is followed by degeneration of the taste-bodies. At the 
.same time it cannot be asserti'd that th(?y are absolutely 
essential to taste, as we can hardly suppose that those animals 
which have no special taste-bodies arc devoid of the sense. 

Evidenie is accumulating that taste depends on nervous 
impulses excited by chemical change. Substances that have 
taste must be soluble. Chemical changes are in all probability 
set up in the taste-cells, or in the processes ('onnccted with them. 
Some progress has been made in the attempt to establish a 



Fu.. 2. — Isolated taste - hull) : 
D, sii])j)ortiiitr or protective cells; 
K, under end ; E, free end, open, 
the proji'ctin^j apices ot the 
lasl(>c:ells. 

h'lo. 3. — (/, isfdated protective 
cell ; c, taste-cell. 
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connexion between the chemicul composition of sapid substances j 
and the diilercnt kinds of taste to which tliey may give rise. 
Thus acids are usually sour ; alkaloids have a peculiar soapy 
taste ; salts may be sweet, like sugar of lead, or bitter, like 
sulphate of magnesia ; soluble alkaloids, such as quinine or 
strychnine, are usually bitter ; and the higher alcohols are more 
or less sweet. Substances whi('h taste sweet or bitter often 
contain definite groups in the molecule, especially in the 
hydroxyl (HO) and amido (NIIo) groups. Hy altering the 
chemical composition of a substance having a characteristic 
tasti? (changing the position or relations of the radicles), the 
substance may become tasteless or intensely bitter, 'fhe 
sensation of taste may also be e.xcited mechanically, as by 
smartly tapping the tongue, or by the stimulus of a continuous 
currcMit. in tlie latter case electrolytic change may be the 
exciting cause ; but that the sense organs may be stimulated 
electrically is proved by the fact that rapidly interrupted in- 
duced ('urrents, wliich j)roduce little or no electrolysis, may also 
excite taste. Sensations of taste arc heightened by increasing 
the area of the tongue affected, and by mechanical stimulation, 
as when the tongu(‘ is j)resscd against the lips, ch(‘eks or f)alate. 
A temperature of about 40'' C. is most favourable, either ex- 
treme heat or cold apparently benumbing the sense for a time. 
Gustatory se nsations affect each other : that is to say, a strong 
taste will affect tlie taste of another body taken immediately 
after it. 'riius sweetness will modify bitterness, and sourness 
will modify both. Moreover, the application of a sapid sub- 
staiu'c to the tongue will affect taste in other parts, if the sam(‘ 
taste is (‘X('ited on each side of the tongue, although there are 
two sets of gustatory nerves, one for each lateral lialf, the 
sensations are blended into one ; while if two different sub- 
stuiK’es, say one sweet and the other bitt(‘r, an* simultaneously" 
applied, one to ciich side, the observ(‘r ('an distinctly differen- 
tiate the one from the other. 

Tastes have been variously classified. One of the most 
useful classific'ations is into sweet, bitter, acid and saline tastes. 
Insoluble substances, when brought into contact with the 
tongue, give rise to feelings of touch or of temperature, but 
excite no taste. If solutions of various substances arc gradu- 
ally, diluted with water until no taste is cxpcrieni'ed, G. G. 
Valentin found that the sensations of taste disappeared in 
the following order- -syrup, sugar, common salt, aloes, (juiriinc, 
sulphuric' acid ; and Camcrer found that the taste of quinine 
still continued although dilut(*d with twenty times more wat(T 
than common salt. 'I'he time recjuircd to cxc'itc taste after 
the sapid substance was placed on the* tongue varies. Thus 
saline matters are tasted most rapidly (’17 second), then sweet, 
acid and bitter (*258 second). There arc many enrious (examples 
of substances of very different chemical constitutions having 
similar tastes. For example*, sugar, acetate of lead and the 
vapour of chloroform have all a sweetish taste. A temperature 
of from 50'^ U) go'’ F. is the most favourable to the sense, water 
above or below this temperature cither masking or temporarily 
paralysing it. 

As a general rule, bitter tastes are most acute at the back of 
the tongue, near the circumvallate pa|)illae, and sweet tastes at 
the tip, but there arc considerable individual variations. Some 
persons tast(*. both bitter and swecit substances best at the back, 
while (jthers taste l)itter things at the tip. Many experience 
salt tastes best at the tip, and acid tastes at the sides of the 
tongue. When we consider that there are three kinds of papillae* 
on the surface of th(i tongue, one would expect to mea^t with 
different degrees of sensitiveness to different tastes, even whih* 
we cidniit that the papillae may also have to do with sensations 
of touch and of ternf)erature. Hy experimenting with fine 
capillary tubes containing sapid substances, observations have 
been made with individual papillae. Some are found to be 
sensitive to many tastes, others to two or three, others to only 
one, while others are insensitive to taste altogether. Again, it 
has been found that a mixture of sapid substances, say of 
quinine and sugar, may taste sweet when applied to one papilla 
and bitter when applied to another. The inference must be 


that there are special terminal organs for different tast(\s. 
Assuming that there are diilercnt kinds of taste-cclls, it might 
be possible to paralysis some without aff(.‘('ting others, and thus 
diff(*rcnt s(*nsations of taste might be discriminated. 'J'his has 
been done by the us(^ of the leav(*s of a common Indian plant, 
Gymnema sylvestre. If some of these be chewed, it has been 
hjiind that bitters and sweets arc paralys(?d (neither (juinine 
nor sugar giving rise to sensation), w'hile ac'ids and salines are 
unaffected. Again, ('ertain strengths of d('('octions of the 
leaves app(*ar to paralyse sweets sooner than bitters. These 
observations show the existence of different taste-cells for 
swt*ets, bitters, acids and .salines ; and it is clear that the 
region of the tongiu; most richly supplied with tastc-cells 
sensitive to sweets wall respond bi^st to sw ect substanc'c's, while 
another region, siippli('(l by taste-cells sensitive to bitters, will 
respond l)c*st to bitter substaiK'es. in like manniT the argu- 
ment may be applitd to other tastes. Suppose, again, a set 
of la.slc-cclls sc'nsitive to Inttcr substanc'es : it is conceivable 
that in w^hatever way th(*sc wej-e irritated, a bitter taste would 
result. If so, a substance which, applic'd to one part of the 
tongue, would cause a sw'cct sensation, might cause a bitter if 
applied to a part of the tongue richly supplied with taste-cclls 
sensitive to bitters. 'L'his may explain why sulphate of magnesia 
excites at the root of the tongue a bitter taste, while ap[)licd 
to the Lip it causes a sweet or an arid taste. Saccharine, a 
peculiar toluene derivative, in like manner is swc'ct to the tip 
and bitter to the bark of the tongue. It has also been fejund 
that if the sweet and bitter taste-cells arc paralysed by 
Gymnenia, elei trical irritation of the tip by a weak interrupted 
eurnmt does not give rise to an ac'id taste mixed with sweet, 
as it usually does, but to sensations somcw'hat difh’ri'ut, which 
may be described as metallic or salt or acid. 'I'his experiment 
indicates that the a('tion of the inU‘rruptcd current on the 
terminal organ is analogous to the actiejn of sweet or bitter 
substaru'es (Shore). No dinnl olDservations of importance have 
yet been made on single circumvallate papillae. Further 
experiments with capillar)* tubes sluwv that fungilorm papillae 
destitute of taste buds, and aiTas of the surface of the tongue 
having neither papillae nor taste buds, may still, w*hen stimulated 
by sapid substances, give rise to tastes. 'Faste i^ often associated 
with smell {q.v.), giving rise to a s(*nsation ol flavour, and w'c are 
frc^qnently in the habit of ('oiifoiinding the one sensation with 
the other. Ghloroform excites taste alone, wliilst garlic, asa- 
f()(4ida and v.'inilla excite only smell. This is illustrated by 
the familiar exi)t‘riinent of blindfolding a person and touch- 
ing the tongue suc('i'ssivt*ly with slic'es of an apple and of an 
onion. In these ('in umstances the one cannot be distinguished 
from th(i other when th(^ nose is firmly closed. Taste may be 
ediK'atc^d to a remarkable extent ; and ('areful observation— 
along with the praetice of avoiding all substances having a very 
pronounccxl taste or having an irritating effect- enables tea- 
tasters and wine-tasters to detect slight diff(T(*n('es of taste, 
more especially when eombined with odour so as to produce 
flavour, which would be quite inapprec iable to an ordinary 
palate. As to the action of clc'ctrical currents on taste, 
observers have arrived at uncertain results. So long ago as 
1752 J. G. Sulzcr stated that a constant current caused, more 
cspc'c'ially at the moments of opening and of closing the current, 
a sc*nsati()n of acidity at the anode ( pole) and of alkaliriity at 
the kalode ( - pole). 'Fhis is in all probability due to clectrcj- 
lysis, the decomposition products exciting the taste-bodies. 
Rapidly intc'rruplcd currents fail to excite the sense*. 

Disease of the tongue causing unnatural dryness may interfere 
with taste. Substances circulating in the blood may give rise 
to .subjective sensations of taste. Thus santonine, morphia 
and biliary produc'ts (as in jaundice) usually cause a bitter 
sensation, whilst the sufferer from diabetes is distressed by a 
persistent sweetish taste. The insane frequently have sub- 
jective tastes, which are real to the patient, and frequently cause 
much distress. In such cases, the sensation is excited by 
changes in the taste-centres of the brain. Increase in the sense 
of ta.stc is called hypergetisia, diminution of it hypogeusia, and 



448 TATA— TATARS 


its entire loss ageusia. Karc cases occur where there is a sub- 
jective taste not associated with insanity nor with the circula- 
tion of any known sweetish matters in the blood, possibly 
caused bv irritation of the gustatory nerves or by changes in 
the nerve ( entres. 

For the anatomy of the organs of taste, see the artiiles Mouth 

and ToNau'K. (J. tb M ) 

TATA, JAMSETJl NASARWANJI (iS ^^g-Tgo.f). Parsec 
merchant and philanthropist, was Inun at Xosari, in the state 
of Ikiroda, in iS^g.and went as a boy to Pombay. where he was 
educated at the Elphinstone Colli'gi*. In 185S he entere<l his 
lather’s office, and began a cominen ial career of llu‘ highest 
eminence, beginning with cotton mills at Bombay and also at 
Nagpur, and ending with the formation of a company to work 
the iron ores of the ('entral Pro\'inces on modern principles. 
One of his best-known acliio\ements was the lowering of the 
freights on Indian goods to ( hina and Japan, as the result of ,1 ’ 
long struggle with the Nippon \Lisen Kaisha ( o. Tie also intro j 
dueed a silk industry after Japanese methods into ^fxsore, and 
built the Taj ^lahal hotel in Bombay. But his greatest bene- 
faction is th(“ enelowmeiit of a n'sean h institute at Bangalore, j 
He eiied at Naiilieim, in (icrnianv, on the igth of Mav igop | 

TATAR PAZARJIK, or T.vtar Ba/ardjik, a town of Bui- 1 
garia in Kastern Rumelia : on the river Maritza, and on the , 
Sofia-Ponstantinoplc railwa\\ 74 m. E.S.E. of Sofia and 23 m. \V. ■ 
of Philippopolis. Bop. (ii)Ot)) 17,540. Situated at the junction 
of several roads, i’atar Ikizarjik began to ac(juire commereial , 
importance in the 15th ( cntury. Rice, millet and tobacco are | 
largely cultivated in the surrounding lowlands, and there is | 
some trade in cocoons and wool. ! 

TATARS (the common form 'B.irtars is less ('orrcct), a name ■ 
given to nearly three million inhabitants of the Russian empire, j 
chiefly Moslem and of 'furkish origin. 1 'he majority —in j 
European Rus.sia — arc remnants of th(‘ Mongol invasi(.>n of j 
the 13th century (see Mc)N(;ot.s), while those who inhabit ] 
Siberia are survivals of the once much more numerous 'furkish • 
population of the rral-.\ltaic region, mixed to some extent , 
with Finnish and Samoyedic stems, as also with Mongols. 
The name is derived from that of the 'fa-ta Mongols, who in 
the 5th century inhabited the north-eastern Gobi, and, after 
subjugation in the gth century fiy the Khitans, migrated .south- 
ward, there founding the ^longol empire under [hNoiiiz Kuan 1 
(q.v.). Under the leadership of his grandson (Balu) they moved 
westwards, driving with them many stems of the Turkish 
Ural-Altaians towards the plains of Russia, The ethnogTaphical 
features of the present Tatar inhabitants of European Russia, 
as well as their language*, show that the)' contain no admixture 
(or very little) of Mongolian blood, but l)eloTig to the 'furkish 
branch of the Ural-Altaic stock, necessitating the conclusion 
that only Batu, his w'arriors, and a limited number of his 
followers were Mongols, wUilc the great fnilk of th(‘ i^th l entiiry 
invaders were 'furks. On the Volga they mingled with remnants 
of the old Bulgarian empire, and ebcwliere with Finnisli ms, 
a.s w'ell as with remnants of the ancient Italian and (ireek 
colonies in Crimea and Caucasians in Caucasus, 'fhe name of 
Tatars, or 'fartars, given to the invaders, w\as afterwards ex- 
tended so as to include different stems of the same 'furkish 
branch in Siberia, and even the bulk of the inhabitants of the 
high plateau of Asia and its N.W. slopes, described under the 
general name of Tartary. This last name has alnio.st dis- 
appeared from geographical literature, hut the name 'fatars, 
in the above limited sense, remains in full use. 

The present Tatar inhal»itaiils of the Russian (*mpire form three 
larj?F‘ groups — those of European Russia and Poland, those of 
('aucasus, and tho.se of Siberia. I hf dis< rimination of the separate 
.stems included under the name is still fnr from conudetion. Tlic 
following suhflivisions, however, may he regiirded as establishe<l. 
(i) 'flu* Kazan Tatars, descendants of tlu* Kipdiaks settled on the 
V'olga in the i Uh century, where they mingled willi survivors of 
the old Bulgarians and partly with Finnish sterns, 'riuy nurnher 
al>out half a million in the grivernment of Kazan, ahmit in 

e.Tch of the goveinments of Ffa. Samara and Simhirsk, and ahoiit 
^i)o.(xx3 in \yatka, Saratov. Tamhov, Penza, Nizhniv -Novgorod, 
Perm and Orenl^urg ; some belonging to the same stem have 


migrated to Ryazan, or have been .settled as prisomns ii. the if)th 
and 17th eentiiries in Lithuania (Vilna, t'.rodno and Podolia) ; and 
there are some 21 kk^ in St Petr'rsburg, wliere they pursue tin* callings 
of coachmen and w'aiters in restaurants. In Poland they ( onstitiili* 
1 per cent, ot the population of the district of Ptock. I he Kazan 
Tatars speak a pure Turkish dialect ; they are middli*-siz< (I, luoail- 
shonldered and slnmg, and mostly have Idack eyes, a str.iiglit nosr 
ami salient cheek bones. They are Mahoinmedans ; polygamy is 
practisetl only i'v the wi'altlher classes and is a waning institution, 
kxc»‘llent agriculturists and gardeners, very labcuioiis, and liaviiig 
a good reputation for honesty, they live on the best t('rms aitli theii 
Russian peasant neighbours. The Bashkirs wlio liva* belween the 
Kama. lAndaml \'olga an* jxissibly of Finnish origin, but now speak 
a Tatar languagt* attd have become Mahoinmedans. (2) 'Tlie 
.Astrakhan Tatars (about io.chx)) are, with the Mongol Kalmucks, 
all that now remains t)t the once so powerful .\sfrakhau empire. 
They also are agriculturists and gardeners; while some 12.000 
Kumlrcnsk Tatars still continue the nomadic life of their inr«‘stors. 
(^) The C rimean Tatars, wlio occipiieil tlu* C'rimea in tlie i :?th 
century, have preserve<l tlu? nanu* ot their l(*ader, Nogai. 1 Mirmg the 
i5tli. i(»tliaml 17th lentiiries they constituted a rich empire, whicli 
prospered until it tell iiiuler Turkish rule, wlu'ii it had io sutler niiicli 
from the w<irs fought between 'Turkey ami Russia l(^r the possession 
of the peninsula. The war ot 1S5 ; and tlu* laws of iSOo ami 1S7.; 
caiiseil an extuius of tlu* rrimean Tatars ; tlu‘y al)an«lone(l tlieir 
admiral»ly irrigated lields aiul gardens and moved to 'I 'irkey, so 
that now their number falls below' loo.ooi). 'Tliose ol the south 
coast, mixed with Greeks am.I Italians, are well known tor their 
skill in gardening, their honestv and their laborious haliits. as well 
as (or tluir tint* lealiires. presenting the Talar type at its best. 
The iiumiitain Tatan^ closely reseinbli* those* of Caucasus, while 
tliose of the ste])pt*s the Nogais — are decidedly of a inised origin 
Irom Turks and Mongols. 

The Tatars of Caucasia, who inhabit tlu* upper Kuban, the steppes 
of tlu* low't:*r Kiiina and the Kura, ami the .\ras, miinber about 
Of tliese (4) tlu* Nogais on tlu* Kuma show traces oi 
an intiinati* mixture with Kahnueks. 'They an* nonuuls. siijiport- 
ing themselves by eattle-brt'cding and t'lshing ; few are agrieiil- 
tnrists. (5) 'The Karachais (18,500) in the np]H*r vallews about 
ElVnirz hv'e by agiiLiiltnn*. (o) 'Tiie mountain Tatars (almut 
(S5t).(KK.)), divitied into many tribes ami ot an origin still nndeter- 
mine<l. are scattered througliout the jiroN'inces ol I?akii. I'.rivaii, 
Tillis. Kiitais, Daglu'slan, and partly also of Ikitiim. 'They are 
certainly of a mixed origin, and ]>resent a vanet\' of eflmological 
types, all tlu* more so as all who are neither .\rmcnians nor Russians, 
nor belong to anv «listiiu t C'anc.isian tube, arc olb'ii callc<l 'Tatars. 
.\s a rule they are well built and little behind lh(*ir C aiicasiaii 
brethren. They an* celebratc'd lor their t'xcellema* as gardeners, 
agriculturists, cattle-temk'rs and artis.ins, Althougli most fervent 
Slii'ites, they are tm very good terms lioth with their Sunnite .and 
with tlu*ir l<ussian neighbours. i*olyganiy is rare with lliein, ami 
their women go td work unveiled, 

'Tlu* Siberian 'Tatars are estimated (18(15) at 80,000 of Tiirki 
stock and about .^o.ikki of mixed Finnic slock. They occupy three 
distinct regions — a stri]) running west to cast Iroin 'Tobolsk to 
'Tomsk, the \ltai ami its spurs, an»j South Yenist'isk. 'They 
originated in the agglomerations oi Turkisli stems wliich in the 
region north of the .\llai reaclu*d some degree of culture betwei'ii 
the ,|th and the 8II1 centuries, but were subdued and enslaved by 
the Alongols. They are flitticult to (lassify, for they an* the result 
of somewhat recent minglings of races and customs, and they an 
all more or less in pnx c'ss of being assimilated by the Russians, l»ut 
the following subdivisions mav be accepted jirovisionalK'. (7) 'Tlu* 
Baraba 'Tatars, who take their name from oiu* of their steins 
(Barama). miml)er about 5(),r)(K.) in the government of 'Tobolsk and 
about 5<KK» III Tomsk, .\fter a strenuous resistance to Russian con- 
ipu'st, ami much sullering at a l;it(‘r {.leriotl from Kirghiz ami Kalmuck 
raids, tlu y now live by agric iilt lire, eitlier in separate* villages nr along 
witli Russians. (8) The ('holyin or ( hulyin Tatars on the ( holym 
and both the rivers N'us speak a 'Turkish language with many 
Mongol am^l Yakut w'ords, ami an* more like Mongols than 'Turks. 
Ill last centurv they paid a tril)ute for 2550 arbaletes, but the\ 
now are rapidly iK'Comiiig fused with Russians, (g) 'The Abakan 
or Minusinsk 'T.itars nccupi(*d the steppes on the Abakan and \’us 
in the 17th century, after tlu* witlidraw'.al of the Kirghizes, and 
represent a mixture with Kaibals (whom C astreii considers as partly 
of Ostiak and [lartly Sainoyc'dic origin) and Bellirs- also of Fiimisii 
origin. 'Their language is also ini.xed. They an* known under the 
name of Sagais, who numbered 11,720 in i8f)4. and are the ]nirer 
'Turkisli stem ol the Minusinsk "Tatars. Kaibals, and Kizil or Red 
Tatars. Fornu'rly Shamanists, they now^ are, nominally at least, 
adherents of tin* Greek Orthodox ('liurcli, and siipjxnt theins(*lves 
mostly bv i.attle-bre('«liiig. Agriculture is spr(*ading but slowly 
among them ; they still jirefcr to plunder the stores ot bulbs of 
lAlium Martdi’ou, Parouia, and 1\r\'thv(niinm Dens cani^i laid up by 
the stcjipe mouse (Mus .ser/V/Z/s). The .Soyot(*.s. or Soyon.s, of the 
Sayan mountains (estimated at 8(Xxj), who are Idnns mixeil with 
'Turks, the Fryanklies of north-west Mongolia, who arc of 'Turkisli 
origin but follow' Buddhism, and the Karagasses, also of Turkisli 
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origin aiul muc h like tlic Kirghizes, but retlucccl now to a few 
Immlivils, are akin to the above, (lo) The Tatars of the northern 
slopes of the Altai (nearly 2 (j,0(k) in number) are of Finnish origin. 
They coin])rise some hundreds of Kumandintses, the Lebed Tatars, 
the Chernevvie or Jllack-Forest Tatars and the Shors (ii,tXMj), 
descendants of the Kuznetsk or Iron-Smith d'atars. They are 
chiellv hunters, passionately loving their tai^a, or wild forests, and 
have maintained their Shaman religion and tribal organization into 
siwks. They live partly also on cedar-nuts and honey collected in 
the forests. Their ilress is that of their former rulers, the Kalmucks, 
and tlieir language contains many Mongol wortls. (ii) The Altai 
'latars, or “ \ltaians,” comprise — {a) the Mountain Kalmucks 
(u.oou). to whom thi.s name has been given by mistake, and who 
have notliing in common with the Kalmucks except their dress and 
mode of life, while they Sf>cak a Turkish dialect, and (h) the Telcutes. 
or Telengliites (5 Sckj), a remainder of a lurnierly numerous ami 
warlike nation who have inigr.iteil from the mountains to the 
lowlands, where they now liv^e along with Russian peasants. 
Although Turkestan and Central Asia were formerly known as Inde- 
pendent TarUn V, it is not now usual to call the Sarts. Kirghiz and 
other inhabitants of those countries laVars, nor is the name usually 
given to the Y. dents of Eastern Siberia. 

It is (‘vident from the above that the name Tatars was originally 
applied to both the 'Turkish and Mongol stems which invaded 
]Luro])e six centuries ago, and gradually extended to the Turkish 
.stems mixed with Mongol or Finnish blood in Siberia. It is usetl 
at present in two senses ; (^7) Omte loosely to designate any of 

the (h’al-Altaie tribes, exce])t perhaps Osinanlis, b'inns and Magyars, 
to whom it is not generally applied. Thus some writers talk of 
the Mancha Tatars, {h) In a more restricted sense to dc-signatc 
MaluMnmedan 'Turkish-speaking tribes, especialb* in Russia, who 
never formed part of the Seljiik or Ottoman Empire, Imt made 
inde])(‘TKlent settlements and remained more or less cut off from 
the politics and civilization of the rest of the Mahommedan worlil. 

Authorities. —The literature (t the subject is v(Ty extensive, 
ami biltiographical imU'xt.'s may be, fonml in the Geogruphicai 
Dictnuiary of P. Semenov, aj^pended to the articles devoted re- 
spectively to the names given abo\'‘‘, as also In the yearly Jndews 
bv M. Mezhov and the Orioital Uihlioyniphv of Lucian Scherman. 
llesiiles the well-known works of (^\stren, which are a v('ry ncli 
source of information on the subject, Schiefnor (St Petersburg 
academy of science), l')onner, Ahl(|vist and other explorers of the 
Ural-.'\ltaians, as also those of the Russian historians Soloviev, 
Kostomarov, Restnzhev-Ryumin, Schapov, and Ilovaiskiy. the 
following containing valuable information may be mentiomsl : 
the pnldicaticms of the Russian Geogrn])hicn 1 Society ami Its 
branches ; the Russian ]LtitOi>yaphi('hrshtv Shorvik : the Iuvrstia of 
the Moscow society of the amateurs of natural science ; the works 
of tlie Russian ethnographical congresses ; K<tstrov's n.*searches on 
the Siberian Tatars in the memoirs of the Siberian branch of the 
geogra])hical society; Radlov’s Heise (lurch dm Altai, Aus Sibiritn . 
“ Pictures([ne Russia " {/Aiivopisuuva Rossiyn) ; Semenov's and 
Potanin’s “ Supplements ” to Ritter’s A.'iicu : Hark.avi’s report to the 
congress at Kazan ; llartakhai’s “ Hist, of rrimean 'Tatars," in 
Vvcstiiik i'lanpy, 1 866 and 1867 ; “ Katcliiiisk 'Tatars," in Livestia 
R/z-js*. (Tr<)!^r. Snc., w.. 1884. X'arions sc.ittered articles on 'Tatars 
will be tonnd in the Rci'uc orimtale pour Ics FJudes Oural-A Itahjiics, 
and in the pnblir.nl i«)ns of the university of Kazan. See also E. IT. 
Parker. A Thotmnnd Ycar<i of the Tartars, 1805 (chielly a summary 
of Chine.se accounts of the early 'Turkish and 'Tatar tribes), and 
Skriiie and Ross, Heart of Asia (1890). (P. A. K. ; C. El.) 

TATE, SIR HENRY, Bart. (i8i(;-i8y9), English merchant 
and founder of tlie National Gallery of Britisli Art, was born 
at ('horley, Lancashire, in 1819. His father, a minister of 
religion, put him into businc.ss in Liverpool. He became a 
pro.sperous sugar- broker, and about 1874 remoxed to London, 
where he greatly increased the operations of his lirm and made 
‘‘ date’s ('ube Sugar ” known all over the world. He had early 
in his career begun to devote large sums of money to philan- 
Ibropic and educational purpo.ses. He ga\c £42,000 to the 
Liverpool University College, founded in 1881 ; and a still 
larger sum to the Liverpool ho.spitals. d'hen, when he came 
to London, he presented four free public libraries to the pari.sh 
of Lambeth. His interest in art came with later years. He 
was at first merely a regular buyer of pictures, for which he 
built a large private gallery in his hou.se at Streatham. 
Gradually his gaUery came to contain one of the best private 
collections of modern pictures in F.ngland, and the owner 
naturally began to ( onsider what should he done with it after 
his death. It had alwaxs been his intention to leave it to the 
nation, but in the way of carrying out this generous desire 
there stood several obstacles. The National Gallery could not 
have aireptcd more than a selection from d ale’s pictures, whit h 
were not all up to the standard of Trafalgar Stjiiare ; and even 


when he offered to build a new gallery for them, it was found 
difificult to secure a suitable site. What Tate offered was to 
spend £80,000 upon a building if the government would pro- 
vide the ground ; and in 1 892 this olTcr was accepted. A new 
gallery, controlled by the Trustees of the National Gallery, was 
built on the site of Millbank Prison, ddie gallery was opened 
on 21st July 1897, and a large addition to it was completed 
just before the donor died. It contained sixty-live pictures 
presented by him ; nearly all the Fmglish pictures from the 
National Gallery painted within the previous eighty years ; the 
pictures purchased by the Royal Ac ademy under the (Tantrey 
Bequest, which had previously hung in South Kensington 
Museum ; and seventeen large works given to the nation by 
Mr G. F. W atts, R.A. Mr Tate was created a baronet in the 
year after the late Gallery had been opened. He died at 
Streatham on the 5th of December 1899. 

TATE, JAMES (1771-1843), English classical scholar and 
schoolmaster, was born at Richmond in Yorkshire on the nth of 
June 1771. He was educated at Richmond school and Sidney 
Susse.x C'ollege, Cambridge (fellow, 1795). From 3796 to 1833 
he held the headrnastership of his old school, being then 
appointed canon of St Paul’s and vicar of Edmonton. He 
died on the 2nd of September 1843. The work by which he 
is chiefly known is his Horalius Restitutus (1832). 

TATE, NAHUM (1652-1715), English poet laureate and 
playwright, was horn in Dublin in 1652. He was the son of 
Faithful Teale (as the name was s|:)elt), who wrote a quaint 
poem on the Trinity entitled Ter Tricu Nahum Tate was edu- 
cated at lYinity College, Dublin, graduating B.A. in 1672. He 
published a volume of poems in J.ondon in 1677, and became 
a regular writer for the stage. Brulus of Alba, or The En- 
chanted Lovers (1678), a tragedy dealing with Dido and Aeneas, 
and The Loyal (General (1680), were followed by a series of 
adaptations from Elizal)cthan dramas. In Shakespeare’s 
Richard 11 . he altered the names of the personages, and changed 
tlie text so that every si ene, to use his own words, was “ full 
of respect to Majesty and the dignity of courts ” j but in spite 
of th(\sc precautions The Sicilian Usurper (1681) was suppressed 
on the third representation on account of a po.ssiblc political 
interpretation. Kin^ Lear (1687) wiis fitted with a happy 
ending in a marriage between Cordelia and Edgar ; and Corio- 
lanus became the Ingratitude of a Commonwealth (1682). From 
John Fletcher he adapted The Island Princess (1687); from 
Chapnmii and Marston’s Tlaslward Ho he derix ed the CucJiohTs 
Haven (1685); from John Webster’s White Devil he took 
Injured Love, or The Cruel Husband (pr. 1707); and Sir Aston 
Cockayne’s Trappolin suppos'd a Prince he imitated in Duke 
and no Duke (1685). Tate’s name is chiefly connected with 
these mangled versions ol other men’s plays and with the 
famous Piew I’ersion of the Psalms of David (1696), in which 
he collaborated with Nicholas Brady. A supplement was 
licensed in 1703. Some of tlic-se hymns, notably “ While 
Shepherds watched,” and “ As jiants the liart,” rise above the 
general dull level, and arc said to be Tate’s work. 

Tate xvas commissioned by Dryden to write the Sec ond Part 
of Absalom and Achitophel. I'he portraits of Elkanah Settle 
and Thomas Shadwell, however, are attrihuterd to Dryden, who 
probably also put the finishing touches to the poem. ( 3 f his 
numerous poems the most original is Panacea^ a poem on Tea 
(1700). In spile of his consistent Toryism, he succ.eeded 
Shadwell as poet laureate in 1692. He died within the precincts 
of the Mint, SoiithwTirk, where he had taken refuge from his 
creditors, on the 12th of August 1715. 

TATE, RALPH (1840-1901), British geologist, was born at 
Alnwick in Northumberland in 1840. He was a nephew of George 
Tate (1805-1871), naturalist and archaeologist, an active member 
of the Berwickshire Naturalists’ Club. He was educated at the 
Cheltenham 'Training College and at the Royal School of Mines, 
and in 1861 lie was appointed teacher of natural science at 
the Philosophic-al Institution in Belfast. He there studied 
botany, and published his Flora Beljastinesis (1863) ; and he 
also investigated the Cretaceous and Liassic rocks of Antrim, 
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bringing his results before the Geological Society of J.ondon. In 
1864 wjxs appointed assistant in the museum of that society. 
In 1867 he went on an exploring expedition to Nicaragua and 
Venezuela. In 1871 he was appointed to tiie mining school 
established by the Cleveland ironmasters first at Darlington 
and then at Redcar. Here he made a special study of the 
Lias and its fossils, in conjunction with the Rev. J. F. Blake, 
and the results were published in an important work, The 
Yorkshire Lias (1876), in which the life-history of the strata 
was first worked out in detail. In 1875 Tate was appointed 
professor of natural science in the universit)- of Adelaide, South 
Australia, lie now gave especial attention to the recent and I 
tertiary mollusca of Australia. He was the chief founder of the j 
Royal Society of South .Australia, and was in 1803 president of 
the Australian Association for the Advancement of Science. 
He died at Adelaide on the 20th of September 1901. 

TATI, a district of British South Africa forming, gcopaphi- 
cally, the S.W. corner of Matabeleland, but attached administra- 
tively to the Bechuanaland Protectorate. Area about 2500 sq. m. 
The railway from Cape Town to Bulawayo crosses the territory 
with a station at Francistown, the principal settlement. Francis- 
town stands 3254 ft. abo'x^e the sea and is 126 m. S.W. of 
Bulawayo by rail. The town of Tati, on the river of that name, 
is 18 m. S.E. of Shashi river railway station. 

Tati owes its importance to the presence of gold, first dis- 
covered by the German traveller, Karl Mauch, in 1864. Mining 
began in 1868, but it was not until 1895 work on a large 
scuile was undertiiken, and it has been frequently interrupted 
since that date. The chief mine is the Monarch, situated by 
the railway. A concession to work the gold-mines, and for 
other purposes, was obtained in 1887 by Mr S. H. Edwards 
from Lobengula, the Matabele chief, and the mining rights arc 
vested in a company, thereafter formed, called the 'fati Conces- 
sions Company. (See Bechuanaland and Rhodesia.) 

TATIAN (2nd cent, a.d.), Christian apologist, missionary and 
heretic. Such knowledge as we have of his life is derived from 
(i) his own Oratio ad Graecos (see § 3) ; (2) Irenaeus, adv. 
Haereses, i. 28, i. ; (3) Rhodon, quoted in Eusebius’s Hist, EccL 
V. 13, I ; (4) Clement of Alexandria, Strom, i. i, 11 ; (5) Euse- 
bius, Chronicon anno a.d. 171 ; (6) Epiphanius, Panarion^ 
i. 3, 46. Convenient collections of these passages may be found 
in E. Schwartz’s Taiiani Oratio ad Graecos^ Texte und Unter- 
suchungen, iv. i, pp. 51-55 ; and in A. Harnack’s Geschichte 
der altchristlichen T Alter at ur. i. pp. 485-96. From these data 
the following outline of his life can be re(!onstructed. He was 
a S)man ^ (Clem. Alex, and Epiphanius) born in Mesopotamia 
{Or, 42) and educated in Greek learning, in which he became 
proficient {Or, i. and 42). He was initiated into the Mystenes, 
though into which is not stated {Or, 29), but after this became 
acquainted with the Old 'Festament, and was converted to 
Christianity. He then went to Rome, where he was a hearer of 
Justin, and together with the latter incurred the enmity of a 
certain philosopher Crescens. As this fact is mentioned both 
in Justin’s Apology and in Tatian’s Oratio ad Graecos^ and the 
Apology can be dated with fair security about a.d. 152 (sec 
Justin Martyr), the conversion of Tatian must have been before 
this date. After the death of Justin he became a heretic — 
according to Eusebius’s Chronicon in 173. Among his pupils 
were Rhodon, and perhaps Apelles (sec Victorinus Rcat. 
schol. 44, in Ep, Hieronymi ad Avitum, ep. 1 24) and Clement of 
Alexandria {Strom, i. i, n). He made a missionary journey 
to the East and worked in Cilicia and Pisidia, using the Syrian 
Antioch as the centre of his efforts (Epiphan.). 

According to Epiphanius, Tatian went to the East after the 
death of Justin (c. 165), and then became heretical, and Eusebius 
states that he was recognized as heretical in 173. Zahn 
{Forschungen zur Geschichte des Kanons, i.) and most writers 

* Tatian describes himself as an “ Assyrian,” and though the 
terms ” .Assyrian ” and ” Syrian ” arc used very loosely by ancient 
writers, it is probable that he was bom E. of the Tigris, i.e. not in 
Syria as we unrlerstand it. Epiphanius, in another passage, calls 
him an Assyriiin. 


accept this as in the main correct ; it is generally tliought that 
his heresy wa.s recognized in Rinnc, and it is suggested that 
this was the reason why he returned to the East. 'The state- 
ment in Epiphanius is capable of being interprited in this 
sense, and whereas Tatian was always regarded as heretical 
in the West, he seems to have been unsuspected in the East. 
This fact, however, docs more than support the suggestion that 
’latian’s heresy was recognized before he left Rome : it throws 
some doubt on the theory that after being turned out of the 
Church in Rome he worked as a missionary in the L'ast without 
being suspected, llarnack {Texte und Untersuchungen, i. t, 
pp. 196 ff.) once suggested that the missionary work in the East 
belongs to jin earlier period, and that Tatian left Rome and re- 
turned to it between his first arrival and the death of Justin 
Martyr. But in his Chronologie, i. pp. 284 ff., he has with- 
drawn this, and it is probably too hypothetical ; it is, however, 
the only serious effort to deal with the difficulty, which if not 
insoluble is at least unsolved. 

The Heresy of Tatian , — As in the case of most heresies, we have 
only the partisan statements of opponents. Everything is 
therefore open to some doubt, but the following points seem 
fairly certain. The heresy which Tatian cither founded or 
adopted was that of the Encratiles. 'Fhcir main doctrines 
were the evil nature of matter, an absolute forbidding of 
marriage, abstinence from wine and pcrhfips from meat. It 
w'ould also seem that Tatian believed in the existence of aeons, 
one of whom was the Demiurge of the world. He? denied the 
salvation of Adam. It is also stated that in his celebration 
of the Mysteries {i,e, the Eucharist) he used only water (sec 
Tertullian, De Jejuft, 15 ; Hippolytus, Philos,, 8, 4, 16 and 10, 
18 ; Jerome in Amos ii. 12 anci Iren. ; Adv, Haer,, i. 28, iii. 23). 

IVnUn^s . — According to Ensi'biiis, Tatian wrote many books 
{Hist, EccL, iv. 29) ; of these the namCvS of the following have 
survived : ( 1 ) ITepi (mentioned in Or,, 15); (2) Ibpi 5 ai^ 6 piav 

(mentioned in Or., 16); (5) A6709 7rp6s "EXX»7vav ; (4) i\popX7}^a.7L0P 
piliXiov (bus., V. J.T i — a (juotatjon from Hhodon) an attempt to deal 
with the contradictions to be louiid in the Bible ; (? 5) Ib.ov diro- 
fprivafL^vovs rd irpds OcoO (mentioned in Or., 40 as a book whiclTratian 
intended to write, but there is no evidence that lie carried his ]>lan 
into elfcet ; (6) Ibpi tov rard top 2 )wrv//>tt kanapTKTfxov (t lem. Alex., 

Strom., iii. 12, 80) ; (7) The Diatcssaroyi : (.?8) a recension of the 
Pauline e])islles (Eiis., Hist. EccL, iv. 29) says that he was accnsi'd of 
producing a of the epistles so as to smooth the grammar, 

and in Jerome’s preface to St Paul’s Epistle to 'titus it is stated 
that he rcjectefl some of the epistles, l)uL not that to Titus. Of 
these books only two — the Diatcssaroyi and the irpbs roes 'KAXiyvas 
are still extant. 

The \6yof vpbs robs "EXAT/mr (Oratio ad Graecos) belongs to 
Tatian’s ('atholic period. He has the double purpose in view of 
exposing the weakness of the pagan view of the universe and of 
commending the Christian explanation. For the former purpose 
he seems to have made ust; ol an already existent book, ])erhaps 
the VoTjrwp <popd of (.)cnomaus of Gadara, a Syrian who wrote in 
the time of Hadrian. 'Fhe same source seems to have used 

by Minuc'ius Feli.x and Tertullian. and Eusebius in his IWaep. 
Evan., v. 19, quotes some other fragments of the work of Oenomaiis. 
The main argument employed is an exposition of the contradic- 
tions, absurdities nnrl immoralities of Greek mythology. A special 
attack is made on the doctrine of Fate or Necessity. 'I'atian 
insists that man is a free agent : that his sins and the consequent 
evils in the world are the n^sult of free choice, and that the same 
free choice can remedy tlie evil. 

His positive explanation of the universe is rather difficult to 
follow. He lays great strc*ss on tlic Logos doctrine ; all good is 
to be found in union with the Logos ; all evil is in matter or in 
” spirits of a material nature ” ; the origin of evil in the world 
seems to be the choice of the latter rather Ilian of the former ; and 
redetiqilion consists in the reverse process. But the choice of evil 
was not made only by man but by angels, who by their evil clioire 
became the demons, that is. the gods of the heathen world. Both 
men and angels will be judged at the end of the world, when the 
good will receive again the immortality which was lost through 
sin, and the wicked will receive death through punishment with 
immortality (Bdrarov Sid rifiopLap ip ddavaffi(;i). Tatian does not deny 
the stories of the Greek mythology — indeed he protests against 
any attempt to allegorize it—biit he insists that these stories are 
the record of the deeds of demons aufl have no religious value. 
The truth of his views he rests, rather strangely, on the argument 
that Moses, the writer of the Pentateuch, lived long before Homer, 
whom he regards as the earliest Greek religious writer, and to prove 
this he c|uotes a series of synchronisms, which were made use of by 
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rnnnv subsequent chronoloRers, including probably Julius Africanus. 
who in turn was used by huisebius. 

The omissions in the Oratio are even more remarkable than its 
statements. There is at the most not more than an allusion to 
Christ, who is never mentioned by name, and though there are 
frequent allusions to tlie regaining of life, whioh is accomplished by 
union with the Logos, there is no reference to the doctrines of the 
incarnation or of the atonement. 

Tin* date of the writing of the Oratio cannot be fixed more 
accurately than that it was before 165 and probably about a . d . 150. 
On the hypothesis that 'fatian remained in Rome until the death 
of Justin it must have been written there : but on internal evidence 
Harnack thinks, probably correctly, that it was written in Greece, 
perhaps in Athens, and I'atian made at least one journey outside 
Rome before Justin's death (cf. Texte und Untersuchunf^t-n, I.r., and 
Gesch. d. altchr. Litt., l.c.), (K. L.) 

TATRA MOUNTAINS (Hungarian Tarczal) or the High Tatra, 
the highest group in the central Carpathians, and the central 
group of the whole Carpathian system. They extend between 
the rivers Waag, Arva, Dunajec anci Poprad, and form a sharply 
defined and isolated group, rising abruptly like a gigantic wail 
to an altitude of over 8400 ft. in the midst of a high plateau 
situated 2600 ft. above sea-lcvcl. I'he 'latra Mountains extend 
through the I fungarian counties of Lipt6 and Szepes, and with 
their northern extremities also through the Austrian crownland 
of Galicia, and have a length of 40 m. and a width varying 
between 9 and 15 m. 'Fhe mean altitude is between 6000 and 
7500 ft. The principal peaks are: — the Franz-josef or Gerls 
<lorf (Hung. Gerlachfalvi-Csucs^ 8737 ft.), the highest in the 
Carpathian system : the T-omnifz {Lomniczi-Csi/cSy 8642 ft.) ; 
the Eislhal {Ji^gvolgyi'CsNcSy 8630 ft.) ; the Talraspitze or 
Hohe Visoka (8415 ft.); the Kesmark (8226 ft.); the Meeraii- 
genspitze {Tengerszeni-Csiksy 8210 ft.); the Schlagendorf 
{Szaloki-Csucsy 8050 ft.); and the Krivdn (8190 ft.). The 
principal valleys, which lie at an altitude of 2600 to 3250 ft, 
above sea-levcl, and present some of th(‘ wildest scenery, arc : — 
the Kohlbach Valley, the Fclka Valley, the Valley of Mengsdorf, 
the Javorina Valley, the* Kotlinn. Valley, in which is the stalactite 
cavern of Bela, and the Ihclka Valley. One of the character- 
istics of the 'latra are the numerous mountain lakes (112 in 
number), called by the people “ eyes of th(‘ sea.’’ The largest 
of them arc the Lake of Csorba, in the southern part of the 
group, which has an area of 50 acres ; the Grosser Fisrhscc 
in the Biclka Valley ; and the Wielki Staw, with an area of 
85 acres, the larg(‘st of the Five rdish Lakes, which lie in 
the Roztoka Valley. 

There are many summer resorts in the Tatra Mountains, the 
most frequented being Tatrafiircd (German, Schniechs), three 
small villages situated at an altitude of 3250 ft., at the foot of 
the Schlagendorf peak ; and the environs of the Lake of Csorba, 
which is called the “ Ik'arl of the Tatra.” 

TATTA. or 'Ftiato, an an('i(‘nt town of British India, in the 
Sind province of Bombay, 7 m. from the right bank of the 
main channel of the Indus and 13 m. from a station on the 
North-Western railway : pop. (1901) 10,783. Tatta was the 
capital of the Samma dynasty in Lower Sind in the 16th century, 
and long continued to be the centre of trade in the country, 
to which it sometimes gave its namt! in early European travels. 
An English factory was established here in 1758, but with- 
drawn after a few years. 'Fhere arc two old mosques, dccorjitcd 
with the coloured tiles characlcrislic of Sind. 

TATTERSALL’S, the I.ondon horse auction mart, founded j 
in 1766 by Richard Tattersall (1724-1795), who had been stud j 
groom to the second duke of Kingston. 'Fhe first premises | 
occupied were near Hyde Park Corner, in what was then the | 
outskirts of London. Two “ Subscription rooms ” were re- | 
served for members of the Jockey Club, and they became the 
rendezvous for sporting and betting men. Among the famous 
dispersal sales conducted by ‘‘ Ok! Tatt ” were those of the 
duke of Kingston’s stud in 1774 and of the stud of the Prince 
of Wales (afterwards George IV.) in 1786. The prince often 
visited Richard Tattersall, and was joint proprietor with him 
of the Morning Post for several years. He was succeeded by 
his son, Edmund Tattersall (1758-1810), who extended the 
business of the firm to France. The third of the dynasty, 


j Richard Tattersall (1785-1859), the eldest of Edmund’s three 
I .sons, became head of the firm at his father’s death. He had 
I his grandfather’s ability and tact, and was the intimate of the 
j best sporting men of his time. Another Richard Tattersall 
I (1812-1870), son of the last, then took command of the busi- 
' ness. His great-grandfather’s 99-year lease having expired, he 
I moved the business to Knightsbridge. Richard was followed 
j by his cousin, Edmund 'Fattcrsall (1816-1898), and he by his 
eldest son, Edmund Somerville Jattcrsall (b. 1863). 

A son of the second Richard I'attcrsall, George Tattersall 
(1817-1849), was a well-known sporting artist. In 1836 he 
compiled a guide to The Lakes oj England illustrated with forty- 
three charming line drawings, and he showed .skill as an architect 
by building the Tattersall stud stahics at Wille.sden. His 
[ experience in this and similar undertakings led him to publish 
j Sporting Architecture (1841). In the same year, under the 
! pseudon>TTi “ Wildrake,” he published Cracks of the Day, 
describing and illustrating sixty-five race-horses. He also con- 
tributed illustrations to the Hunting Reminiscences of Nimrod 
(Charles J. Apperley), the Booh of Sports (1843), and the New 
Sporting Almanack. 

TATTNALL, JOSIAH (1795-1871), American naval officer, 
was bom at Savannah, and was educated in England. He 
entered the United States navy in 1812, and was actively 
employed till the beginning of the Civil War. He may be 
said to have gained a world-wide reputation by his use of the 
phrase “ blood is thicker than water ” to justify his interven- 
tion on behalf of the T^ritish squadron engaged in the operations 
against the Peiho I'orts. Tattnall’s flagship the “ 'Foeywan ” had 
grounded shortly before, and had been helped off by the 
British squadron. He was in the Peiho river when the unsuc- 
cessful attack of the 25th of June 1859 was made. Tattnall 
not only brought the Toeywan ” under fire, but lent the aid of 
his boats to land detachments to turn the Chinese defences. 

I When the Civil War began he took the side of the Con- 
1 federacy. He was put in command of its naval forces when 
j Franklin I 5 uchanan resigned after he was wounded in the action 
1 with the Federal squadron in Hampton Road. The Confederate 
j .States were never able to form a .sea-going s(]uadron, and Tattnall 
had no chance to do more than make a struggle with insufficient 
resources on its rivers. He died on the gth of November 1871. 

TATTOO, a signal given b\' heat of drum and call of bugle 
at nightfall for soldiers to go to quarters when in garrison or 
to tents when in the field. Fhe carIi(T word is fapfoo or iaplow, 
and was borrowed from Du. taptoe ; the phrase de iaptoe slaan, 

\ to cl().se the taps, and the parallel Gcr. Zapfenstreich, literally 
I “ lap-stroke ” {Zapf, a tap of a cask), show that it meant 
originally a signal that the “ taps ” or public-houses were 
cIo.sed for the night. 

TATTOOING ('lahitian, faiu, from ia, mark), the practice of 
decorating the skin, by cutting or puncturing, with various 
patterns into which a colouring matter is introduced. Though 
the word is Pohmesian, the custom appears to have been almost 
universal, but tends to disappear before the spread of civiliza- 
tion. The prohibition to the Jews (Lev. xix. 28) under the 
Mosaic Law to “ print any marks ” upon themselves is believed 
to have reference to tattooing, which is still common in Arabia. 
The North and South American Indians, the Chinese, Japanese, 
Burmese, all tattoo. 'Fhe origin of the custom is disputed. It 
was probably at first for purely ornamental purposes and with 
the idea of attracting the o[)posite sex. The di.scovery in the 
caves of Western Europe of hollowed stones which had been 
apparently used for grinding up ochre and other c oloured clays 
is thought evidence that prehistoric man painted himself, and 
tattooing for decorative reasons may easily date back to the 
aive-dwellers. 'Fhe modem savage paints him.sclf as a protec- 
tion against cold, against the bites of insects or the .sun’s rays, 
and most of all to give himself a ferocious appearance in battle, 
as Caesar relates of the ancient Britons. Any of these motives 
may have shared in originating tattooing. Subsequently the 
practice assumed religious and social significance, varying 
with the country and according to the age at which it was 
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performed. in I’olyncsia it is bej^un in or about the 

twelfth year, and becomes thus a mark of puberty ; while 
amonj^ the Arabs and the Kabylcs of Algeria infants are tattooed 
bv their mothers for simple ornament or as a means of recog- 
nizing them. 'I'hc American Indians bore from their initiation 
at [)uberty the mark of the personal or trib.d totem y which at 
i»:iec represented the religious side of their lile. and served the 
pra('ti('al purpose of enabling them to be known by friendly 
tribes. Among the Australians tattooing served as a mark of 
adoption into the family or tribe, the distinc tive emblem or 
kohong being sc'arrcd on the thighs. 

Tattooing is regarded^ too, as a mark of courage. A Kallir 
who has been a siuTcssful warrior has the privilege of making 
a long incision in his thigh, which is rubbed with cinders until 
sufiiciently discoloured. Tlsewhere tattooing is a sign of mourn- 
ing, deep and numerous cuts being made on fac'c, breast and 
limb'^. Among the Fijians and Kskimos the untattooed were 
regarded as risking their happiness in the future world. Some 
of the most remarkable examples of tattooing are those to be 
found among the Laos, whose stomachs, thighs, legs and breasts 
are often completelx' coNcred with fantastic animal figures like 
those on Ihiddhistic monumentN. 

'J'he rudest form of tattooing is that practised specially by 
the Australians and some tribes of negroes. It consists in 
cutting ga,shcs, arranged in patterns, on the skin and filling 
the wounds with elay so as to form raised scars. This tattooing 
by scarring as compared with the more common mode of prick- 
ing is, as a general rule, confuicd to the black races. Light- 
skinned races tattoo, while dark practise scarring. In Poly- 
nesia the art of tattooing rcm'hcd its highest perfection. In 
the Marquesas group of Lslunds, for example, the men were 
tattooed all over, even to the fingers and toes and crowm of 
the head, and as each operation took from three to six months, 
beginning at virility, a man must have been nearly thirty before 
his i)oily was (ompletely co\'cred. In New Zealand the faia; 
was the part most tattooed, and ^laori heads so decorated were 
at one time in much rec^uest f(.)r European museums, but they 
arc no longer obtainable in the colony. In Japan, where it 
Iiecame a high art, tattooing was neither ceremonial or sym- 
bolical. It was in lieu of clothing, and only on tlaxse parts of 
the body usually covered in civilized (ountrics, and in the case 
of those only wlio, like the jinrikisha-mcn, work half naked. 
The colours used are black, which appears blue, made from 
Indian ink, and different tints of red obtained from cinnabar. 
Fine scw’ing-nccdles, eight, twelve, twenty or more, fixed together 
in a piece of wood, arc used. A clever tatloocr can co\’cr the 
stomach or back in a day. As soon as the picture is complete, 
the patient is bathed in hot water. The Ainus, on the other 
hand, tattoo only the exposcfl parts of the body, the women, 
unlike the Japanese, lieing frecjuently patients. The tattooing 
instniments used in Polynesia consisted of pie('es of sharpimed 
bone fastened into a handle, with their edges cut into teeth. 
These were dipped into a solution of charcoal and then driven 
into the skin Iiy smart l)lows with a mallet. During the opera- 
tion, assistants, usually female relatives, drowned the cries of 
the sufferer w'ith songs and the l.ieating of drums. 

Under the influence of civilization tattooing is losing its 
ethnological character, and has become, in Europe at least, an 
eccentricity of soldiers and sailors and of many among the 
low’cr and often criminal cla.sscs of the great cities. Among 
eight hundred convicted French soldiers Lacassagne found 
.;o per cent, tattooed. In the British army till 1879 the letters 
D. and B. C. for Deserter and Bad Character were tattooed with 
needles and Indian ink ; and tattooing has often been used to 
identify criminals and slaves. 

Sec T.acassaj{ii<-, Lrs Tatonaftes (Paris, 1881); General Koblcy, 
Moko ny Maori Tattnoinff (T896). 

TAUCHNITZ, the name of a family of German printers and 
publishers. Karl Christoph Traugott Tauchnitz (1761-18.36), 
l)orn at Grossbardau near Grimma, Saxony, established a print- 
ing business in »Leipzig in 1796 and a publishing house in 1798. 
He specialized on the publication of dictionaries, Bibles and 


stereotyped editions of the Greek and Koman classics. 'I’hc 
business was carried on by his son, Karl Christum Phillipp) 
rauchnitz (1798-1884), until 1865, when the busim ss was sold 
to O. lloltzc. He left large sums to the ( ity of Eei[)zi:-; for philan- 
thropic purposes. Christian Bernhard, Freiherr von rauchnitz 
(1816-1895), the founder of the existing firm of Bcinhard 
'rauchnitz, was the nephew' of the first-mentioned, llis printing 
and publishing firm was started at Leipzig in 1837. hhe Library 
of British and American Authors, so familiar to travt llcrs on the 
continent of Europe, was begun in 1841. In 1908 the collection 
numbered over 4000 volumes. In 1868 he began tlie Collection 
of German Authors, follow'cd in 1886 by the Students’ Tauchnitz 
editions. In i860 he was ennobled with the title of Freiherr 
(Baron), and in 1877 made a life member of the Saxon 
Upper ('hamber. From 1866 to 1895 he was British Consul- 
General for the kingdom and duchies of Saxony. He was 
succeeded in the business by his son, Christian Karl Bernhard, 
Freiherr von 'lauchnitz. 

TAULANTII, in anc'ient geography, an Illyrian j)('ople in the 
neighbourhood of Epidamnus ('rime. i. 24). They w ere origin- 
ally powerful and independent, under their own kings. One of 
those was Glaiicias, who fought against Ale.xander the Great, 
and placed Pyrrhus, the infant king of Epirus, whom he had 
refused to surrender to Cassander, upon the throne (Plutarch, 
Pyrrhus, 3). Later the Taiilantii fell under the sway of the 
king.s of Illyria, and when the Romans were carr\’ing on war 
against the 111) rian queen, 'IVuta, they wTre unimportant. 

TAULER, JOHANN (r. 1300-1361), German mystic, was bom 
about the year 1300 in Strassburg, and was educated at the 
Dominican convent in that city, w’hcrc Mcistcr Kckhart, who 
greatly influenced him, was professor of thcolog)' (1312-1320) 
in the monastery sc'hool. From Strasslxirg he went to the 
Dominican college of Cologne, and perhiips to St Janu's’s 
College, Paris, ultimately returning to Strassburg. In 1324 
Strassburg with other cities was placed under a papal interdict. 
Legend says that Tauler nevertheless continued to perform 
religious services for the people, but though there may be a 
germ of historical truth in this story, it is probabU' due to the 
(lesire of the 16th-century Reformers to enroll the famous 
preachers of the middle ages among their forerunners. In 
1338-1339 Tauler was in Basel, then the headquarters of the 
“Friends of God” (see Mysticism), and w^as brought into 
intimate relations with tlie members of that pious mystical 
fellowship. Strassburg, however, remained his headquarters. 
The Black Death came to that city in 1.348, and it is said 
that, when the city was deserted h\' all w’ho could lea\c it, 
'Laulcr remained at his post, encouraging by sermons and 
personal visitations his terror-stricken fcIlow-citizens. His c or 
rcspondcncc with distinguished members of the Gotiesfreunde, 
especially with Margarclha EbruT, and the fame of his preach- 
ing and other work in Strassburg, had made him known 
throughout a wide circle. He died on the 16th of June \ 361. 

The well-known story of 'raider’s conversion and discipline 
by “ the Friend of God from the Oberland ” (see Nichoi.as of 
B.aski.) cannot be n^garded as historicid. Tauler’s sermons are 
among the noblest in the German language. They are not so 
emotional as Suso’s, nor so spec ulative as Eckhart’s, but they 
arc intensely practical, and touch on all sides the deeper 
problems of the moral and spiritual life. 

Tauler’s sermons w'erc ])rint(i(_l first at Lei])zig in 1498, and re- 
printed with additions from Eckliart and others at Basel (1522) 
and at (.'ologne Tliere is a modern edition by Julius 

Hamberger (Frankfort, 1864), and R. 11 . Hutton published Tanler’s 
Serinons for Festivals under the title of The Joiner Way. See 
Dcnifle, Das Buck von ^cistUchrr Arniuth (Strassburg, 1877) I 
Schmidt, Johann Tauter von Strassburg (Ifamlnirg, 1841) ; S. Wink- 
w'ortli, Tauler* s Life and Serinons (London, 1857) ; R. A. Vaughan, 
Hours with the Mystics, 3rd ed., vol. i. pp. 214-307 ; Preger's Gesch. 
der deutschen Mystik im Mittclalter, vol. iii. ; \V. R. Inge, Christian 
Mysticism : R. M. Jones, Studies in Mystical Religion (1909). 

TAUNG-GYI, the headquarters of the superintendent and 
political ofliccr, southern Shan States, Burma. It is situated 
in 96° 58' E. and 20*^ 47' N., at an altitude of about 5000 ft., in 
a depressed plateau on tlie crest of the Sintaung hills. It is in 
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the Slate of Yawnghwe, T05 m. from I’hazi railway station on the 
Rangoon-Mandalay railway, with which it is connected by a 
cart-road. I'he civil station dates from 1894, when there were 
only a few raungthu huts on the site. I'here were in 1906 
upwards of a thousand houses, many of them substantially 
built of brick. Since 1906 the southern Shan States have been 
garrisoned by military police, whose headquarters arc in 'laung- 
gyi. The stat ion is to a considerable extent a commercial depot 
for the country behind, and there are many universal supply 
shops of most nationalities (except British)— Austrian, Chinese 
and Indian. 'Fhe five-day bazaar is the trading place of the 
nati\'es of the country. A special quarter contains the tem- 
porary residences of the chiefs when they visit headquarters, 
and there is a school for their sons. An orchard for experi- 
mental culti\’ation has met with considerable success. The 
average shade maximum temperature is 84° ; the minimum 39°. 

TAUNTON, HENRY LABOUCHERE, Baron (1798-1869), 
English politician, came of a French Huguenot family, which, 
on leaving France, settled in Holland, llis father, Peter 
Caesar Labouchere, merchant, was a partner in the wealthy 
Amsterdam banking firm of Hope & Company he went to 
live in England, and married a daughter of Sir Franc is Baring. 
Henry was Ids elder son, while a younger son, John, was the 
father of the later well-known Radical member of parliament 
and proprietor of Truth, Henry Labouchere (b. 1831). He was 
educated at Winchester and Christ Church, Oxford, and entered 
the House of Commons as a Whig in 1826. From 1830 to 1858 
he sat for Taunton, Somerset. After filling various minor 
offices, he became president of the Board of Trade in 1839-41 ; 
and in 1846 he was chief secretary for Ireland. In 1847-52 
he was again president of the Board of 'IVade, and from 1S55 
to 1858 se('rotary of state for the colonies. In 1859 he was 
created Baron Taunton, but on his death, on the 13th of July 
1869, the title became extinct. 

TAUNTON, a municipal and parliamentary borough and 
market town of Somersetshire, England, on the river Ton<i, 
163 m. W. by S. of London liy the Great Western railway. 
Pop. (1901) 21,087. Standing in the beautiful valley of 
Taunton Dene, the town is chiefly built on the south side of 
the river. Its three main streets, broad and regular, converge 
upon a triangular space called the Parade, where there is a 
market cross. The parish church of St Mary Magdalene is 
one of the finest and largest Perpendicular chundies in iMigland. 
Remnants of Norman work are preserved in the chancel arch, 
and of Early English work in the north aisles and transepts, 
'fhe tower, noteworthy for its union of elaborate ornament 
and lightness of effect, exceeds 150 ft. in height. There are 
double aisles on eaeh side of tlie nave, and the whole interior 
is admirable in its harmony of design and colour. Little is 
left of an Austin priory established in the reign of Henry I. 
by William Giffarcl, bishop of Winchester, who also built the 
castle, now a museum for prehistoric, Roman and medieval 
antiquities. Taunton castle, though largely rebuilt in 1496, 
embodies the remains of a very early fortress, while its walls 
and keep date from the 12th century, its towers and gatehouses 
from the 13th or 14th. At the Restoration it was dismantled 
and its moat filled in. Among the schools is a grammar school 
founded in 1522 by Richard Fox, bishop of Winc hester. There 
arc also public gardens, assembly rocjms, almshouses, a town 
hall, market hall, a hospital founded in 1819 to commemorate 
the jubilee of George 111., and a shire hall containing a scries 
of marble busts representing, among other Somerset worthies. 
Admiral Blake, John Locke the philosopher, the Puritan leatler 
Pym, Bishop Ken, and Speke the African explorer. The local 
industries arc silk, linen and glove manufactures, iron and brass 
founding, coach building, cabinctmaking, malting and brewing ; 
while Taunton Dene is famous as a rich agricultural district. 

^ The Amsterdam Hopes wore (U'seended from Henry Hope, son 
of a Scottish merchant, and younger brother of Sir Thomas Hope 
(d. 1^)46), the famous Scottish lord-advocate, ancestor of tlie carls 
of Hopetoim (marqurss of Linlithgow, qA).). Among his descen- 
dants was Thomas Hope (1770-1831). father of A. J. R. Beresford- 
Hopc (1820-1887), p(ditician and author. 


• 453 

The parliamentary borough of 'launton returns one member. 
'Fhe town is governed by a mayor, six aldermen and eighteen 
councillors. Area, 1393 acres. 

There was perhaps a Romano-British village near the suburb 
of Holway, and Taunton (I'antun, Tantone, Tauntone) was a 
place of considerable importance in Saxon times. King Ine 
threw up an earthen castle here about 700, and a monastery 
was founded before 904. The bishops of Winchester owned 
the manor, and obtained the first charter for their “ men of 
Taunttm ’’ from King Edward in 904, freeing them from all 
royal and county tribute. At some time before the Domesday 
Survey launton had become a borough with very considerable 
privileges, governed by a portreeve appointed by the bishops. 
It did not obtain a charter of incorporation until that of 1627, 
which was renewed in 1677. The corporation existed until 
1792, when the charter lapsed owing to vacancies in the number 
of the corporate body, and 'faunten was not reincorporated 
until 1877. Parliamentary representation began in 1299, and 
two members were returned until 1885. A fair on the 7th of 
July was held under a charter of 1256, and there are now two 
fairs yearly, on the 17th of June and the 7th of July. The 
Saturday market for the sale of corn, cattle and provisions 
dates from before the Conquest. There is also a smaller market on 
Wednesdays. The medieval fairs and markets of 'faunton were 
celebrated for the sale of woollen cloth called “ 'rauntons made 
in the town. On the decline of the west of England woollen indus- 
try, silk-weaving was introduced at the end of the i8th century. 

See Victoria County History, Somerset ; Toiilmen’s History of 
Taunton, edited by James Savage (1830). 

TAUNTON, a city and one of the county-scats of Bristol 
county, Massa(‘husetts, U.S.A., at the head of ocean navigation 
on the Taunton river, 17 m. a])ove its mouth, about 35 m. S. of 
Boston, and about 14 m. N. of Fall river. Pop. (1890) 25,448 ; 
(1900) 31,036, of whom 9140 were foreign-born, 2844 being 
Irish, 2366 French-Canadinns, 1144 English, and 801 English- 
Canadians ; (1910, U.S. census) 34,259. Taunton is served 
by the New York, New Haven & Hartford railroad (Old Colony 
Branch) and by interurban el(‘ctric railways connecting with 
Fall river, New Bedford, Providence and Ih)ston. Jlie 
channel of the Taunton river has been deepened and widened 
by the Federal government, and in 19 jo vessels of 11 fl. draft 
could reach the city at high water (mean range of tide at 
Taunton, 3*4 ft.). Within the corporate limits of the city, 
which has a land area of 44’25 sq. m., there are six villages — 
Hopewell, Britanniaville, Oakland, Whittenton, East 'lYumton 
and the Weir. Taunton Green, a rectangular stretch of land 
fringed with lofty elms, the “ common ’’ of the New ICngland 
town, about which is the business portion of the modern cit\, 
is 1 in. from the Weir, the port of the city. 

The city contains interesting specimens of colonial or early 
19th-century architecture. Among the modem public buildings 
arc the handsome granite County Court House (1895), facing the 
Green, the Public Library building (given by Andrew Carnegie), 
the registry building, the county gaol, the city hall, the post 
office, an old ladies* home, an emergency hospital, the Mortem 
Hospital, occupying the fine old residence of Governor Marcus 
Morton, and the Y.M.C.A. building. The Bri.stol County Law 
Library and Old Colony Historical Society (incorporated in 
1853 and organized in 185.1) possess valuable collections of books, 
and the latter has a collection of portraits and antiquities. 
Bristol Academy (1792 ; non-sectarian) is a well-known pre- 
paratory school, and there is also a commercial school — the 
Bristol County Business College. At Norton (pop. in 1905, 
2079), directly N. of Taunton, and formerly within its boundaries, 
is Wheaton Seminary (1834) for girls. Among so('ial clubs are 
the Winthrop Club, the Bristol Club, the Taunton Boat Club, 
the Yacht Club, and the Country ( lub. A good water-supply, 
owmed by the city, is obtained from neighbouring lakes and 
ponds, along the shores of which arc many .summer cottages. 
'Faunton w^as one of the first cities in the United States to own 
and operate its own electric lighting plant, which it acquired 
from a private corporation in 1897. Its industrial importance 
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began with the csiablishment of ironworks in 1656 ; the plant 
then opened continued in active operation for about 225 years. 
Brick-making and shipbuilding were two of the early industries ; 
the latter, formerly very important, has now been abandoned. 
The manufactures to-day arc extensive and varied, 'rhe 
aggregate value of the factory product in 1905 was $13,644,586, 
an increase of 18*2 per cent, over that of igoo. Of this amount 
the value of the cotton manufactured was $6,i4t^59i>» 45 

rent, of the whole. Herring fisheries give ot'cupation during 
a part of the year to a considerable number of workers. 
Taunton has a prosperous jobbing trade, and large shipping 
interests, the coastwise trade being particularly important. 

Taunton was founded in 1038, when the territory was pur- 
chiised from Mas&isoit by settlers from the Massachusetts Bay 
Colony, and became the frontier town of Plymouth Colony. 
Myles Staiidish was engaged on the original survey. But there 
had been earlier settlers in the region — at “ Tecticiitt ” 
(Titicut), which later became part of raiinton. The settlement 
at Taunton w’as at first known as Cohannet, but the present 
name — from Taunton, Somerset, England, the home of many 
of the settlers- was soon adopt(‘d. 'rh(? town was incorporatetl 
in 1639. In 1671 it was the scene of a meeting between Gov. 
' 1 ‘homas Prince and King Philip, at which a treaty was drawn 
up. During King Philip’s War, Taunton w.is a base of opera- 
tions for Plymouth Colony troops under Gov. Josiah Winslow. 
In 1686 'Faunton was one t)f the towns which refused to comply 
with Sir Edmund Andros's demands for a tax levy. Eor some 
years 'Fhomas Coram. tlie philanthropist and founder of the 
London Foundling Hospital, was engaged in the shipbuilding 
industry here. In 1774, after the passage of the Boston Port 
Bill, the people of Taunton showed their sympathy for Boston 
by raising on the Green a red flag on which were inscribed the 
words laluTty and Union.’’ The leader of the patriotic 
party at this time was Robert I'reat Paine, to w’hose memor>' a 
bronze statue has been erected. During Shays’s reb(‘llion the 
Taunton court-house was twice besieged by insurgents, who were 
each time dispersed through the resolute action and firmness 
of Gen. David Cobb, one of the judges. The event is commemo- 
rated by a tablet on Taunton Grrccn. In Berkley, which until 
1735 was a part of Dighton (Taunton South Purchase, separated 
from I'aunton in 1712), is the famous Dighton Rock, wdth in- 
scriptions long erroneously supposed to have been made by 
Norse discoverers of America, but now' knowm to be the work 
of Indians. Taunton was chartered as a city in 1864. In 
1909 a new city charter was adopted, under whicli the mayor 
and nine councilmcn (elected at large) were the only city ofticcrs 
elected at any city election ; candidates for these offices are 
nominated by petition ; the mayor appoints, subject to the 
approval of the council, a chief of police and a city solicitor. 

See S. H. Emery, History of Taunton from its Settlnnent to the 
Present Time (Syracuse. N.Y., 1S93) ; D. H. llurcl. History of Pristnl 
County (Philadelphia, 1883); Quarter Millennial Celebration (Taunton, 
1889). 

TAUNUS, a wooded mountain range of Germany in the 
Prussian province of Hesse-Nassau and the grand-duchy of 
Hesse-Darmstadt. It lies between the Rhine and the Main 
on the S. and the Lahn on the N., and stretches some 55 m. E. 
and W. Its southern slopes stand 5 to 10 m. back from the 
Main, but leave only a very narrow strip of low ground alongside 
the Rhine, and from Bingen downwards they overhang it with 
precipitous crags, many of which arc crowned with picturesque 
ruins. It has an average elevation of 1500 ft. The loftiest 
peaks occur in the east, where the imposing cluster of Grosser 
Feldberg (2887 ft.), Kleiner Feldberg (2714 ft.) and Altkonig 
(2618 ft.) dominate the Wetterau and the valley of the Main. 
Above the Rheingau, or the slopes which stretch down to the 
Rhine between Biebrich and Bingen, the altitude averages 
1500 to 1700 ft. The geological core of the system consists of 
primitive argillaceous schists, capped by quartzite and broken 
through in places by basalt. On the northern side, which sinks 
on the whole gently towards the Lahn, the grcywacke formation 
attains a considerable development. The hills are almost 
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everywhere w'cll wooded, the predominant trees being firs and 
beeches. I'he lower slopes are, wherever possible, planted with 
vineyards, orchards and chestnut and almond groves, d'he 
vineyards of the Rheingau are specially famous, and yield 
brands of wine — <?.g. J ohannisberger, Steinberger, Rudesheimer, 
Marcobrunner, Hochheimer, Rauenthaler, Assmannshauser, 
and others —which enjoy the highest reputation amongst the 
vintages of Germany. 'Fhc Taunus is also famous for the 
number and eflicacy of its mineral springs, whit h annually 
attract thousands of visitors to the celebrated spas of Wiesbaden. 
Hoinburg, Ems, Schlangenbad, Schwalbach, Soden and 
Nauheim, while the waters of Sellers and other springs are 
exported in large quantity. The sheltered position and warm 
climate have led also to the establishment of the health resorts 
of Falkensteiii (1875) and Schmitten, and of tourist centres at 
Kbnigstein, Cronberg and Ober Ursel. 

Above Falkenstein stand the ruins of the ancestral castle of 
Kuno. tlie powerful archbishop of frier ; al'ove Koni^stein are the 
remains of a tortress of like name, formerly belonsfing to the 
electors of Mainz, and tlestroye<l by the French in 1796 ; on 
Altkonig are two concentric lines of pre- Roman fortilKations, 4^57 
and 2082 ft. in circumference. Interest also attaches to the once 
celebrated Cistercian abbey of Fberbach, foiimled in mb; to 
Fltville. a favourite residence of the archbishops of Mainz in the 
i+th and iqtli centuries; and to the family seats of E2)pstciii, 
Katzenelnl^ogen anfl Scharfenstein. 

The chief historical monumcmt of this region is the Saalbiirg, an 
ancient Roman tort scTving as a centre of coiniiuinicationH along 
the limes or tortilied frontier-line drawn Irom Rhine to Main by 
Oomitian (see Limes (iKUMANicirs). The excavations, which were 
begun in iXbX. have revealed four diflenmt encampments, the 
earliest of which j>crhaps dates back to the time of the earliest 
Roman compiest. I'he remains now visible are an excellent type 
of the solully constructed pcTinaneiit cam2)s of the inidille imiJcrial 
period (about a.d. 200). JCla borate restorations have been under- 
taken. and the minor remains have been housed since 1904 in the 
reconstructed praelorium or headijuarters. An electric tram con- 
nects the Saalburg with Hombiirg (distance 4 in.). 

Forty miles to the west of the Saalburg there is a modern national 
monument, the colossal figure of (ieTinania, which stands on a bold 
spur of the Taunus 740 ft. above the Rhine. It was erected in 1883 
to commemor iti* tin* War of 1870 71 anti the re creation of the 
German empire in the latter year. The steep crags of the western 
end of the Taunus. where they abtil upon the Rhine, are rich in 
the romantic associations of the gn‘at river. Here are the rock 
of the siren T.nrlc*i or Lorelei ; the old castles of Stahleck and 
Pfalz, whicli belonget.l to the Counts Palatine of the Rhine ; and 
the quaint medieval towns of Caub and St (roarshausen. Schloss 
Friedrichshof. at the toot of the Feldberg and Altkonig, immediately 
north of Kronberg, was built in 1889-97 by the wiilowed empress 
Fretlcrick, and is the ])lace where she died in 1901. The railway 
from Frankfort-on-Maiii to Oberlalinstein skirts the south and west 
foot of the range, that from Frankfort to Cassel the eastern side, 
while the line from Wiesbaden and Hochst to Limburg intersects it 
from south to north. 

See Die Tfeili/urllen des Taunus (published by Grossmann, Wies- 
baden. 1887) ; Sievers, Zur Kenvinis des Taunus (Stuttgart, 1891), 
and the Taunus Clnb*s Guide (4th ed. Frankfort -on-IVIaiu. 1905). 
For the Saalburg see T.,. Jacobi. Das Romerkastell Saalburfj (2 vols., 
Hoinburg, 1897) ; also a small guiile by tlie same author Grcl ed. 
Hombiirg, 1907). 

TAUPO, a township of East Taupo county, New Zealand, in 
the south-west of the Hot Spring district of North Island. It 
attracts many visitors l.)oth as a hitalth resort and on account 
of the magnificent si'enery and reinarkaiile volcanic phenomena 
of the surrounding district. It lies on the north-cast shore of 
lake Taupo, the largc.st lake in the island, having an extreme 
length of 26 m. and a shore-line, not counting minor indenta- 
tions, of about 100 m., and lying 1200 ft. above sea-level. The 
river Waikato, which reaches the west coast not far from 
Manukau Harbour near Auckland, ht‘re leaves the lake. The 
district abounds in geysers, springs, mud volcanoes and other 
phenomena ; some of the waters have petrifying powers, and 
some of the .springs are vividly coloured. On the road nmning 
N.E. to Rotorua (56 m.) are the resorts of Weirakei (7 m.) and 
Aleamuri (31 m.). Lake Taupo is finely situated, hills rising 
over 2000 ft. immediately from the shores, while the mountains 
of Tongariro, Ngauruhoe, an active volcano, and Ruapehu, a 
snow-clad peak, back the view to the south and mark the limit 
of the great volcanit* line which extends 160 m. north-westward 
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to White Island in the Bay of Plenty. The upper Waikato 
enters the lake from the south near Tokaano, where there is 
another collection of springs, &c. The river forms several 
fine falls and rapids below the lake. 

TAURELLUS, NICOLAUS (1547-1606), German philosopher 
and theologian, was born at Mompelgard. Pie read theology at 
Tubingen and medicine at Basel, where he lectured on physical 
science. He subsequently became professor of medicine at 
Altdorf, where he died in 1606. He attacked the dominant 
Aristotelianisin of the time, and endeavoured to construct a 
philosophy which should harmonize faith and knowledge, and 
bridge over the chasm made by the first Renaissance writers 
who followed Pomponazzi. Scholasticism he condemned on 
account of its unquestioning submission to Aristotle. Taurellus 
maintained the necessity of going back to Christianity itself, 
as at once the superstructure and the justification of philosophy. 

His chief works were Phitosophiac Triumphus (1573); Synopsis 
Mctaphvsicae Aristotclis (159^) ; Oc Pi rum Afternitate (1604); and 
a treatise written in criticism of Cacsalpiniis entitled Caesae Alpcs 
(1597). See Schmid-Schwarzenburg, Nicolaus Taurellus (i860 and 
1864). 

TAURI, the earliest known inhabitants of the mounbiinous 
south coast of the Crimea (Herodotus iv. 105). Nothing is 
certain as to their affinities. The}' probably represent an old 
population perhaps connected with some Caucasus stock ; in 
spite of the resemblance of the name Taurisci they arc not 
likely to be ("elts. They were famous in the ancient world 
for their maiden goddess, identified by the Greeks with Artemis 
Tauropolos or Iphigcneia, whom the goddess was said to have 
brought to her shrine at the moment when she was to have 
been sacrificed at Aulis. Orestes sought his sister, and almost 
fell a victim to the 'fauric custom of sacrificing to the maiden 
shipwrecked strangers, a red custom v/hich was the ground 
of the whole myth. His adventures were the subject of plays 
by Euripides and Goethe. Towards the end of the 2nd century 
n.c. we find the Tauri dependent allies of the Scythian king 
Scilurus, who from their harbour of Symbolon Portus or 
Palacium (Balaclava) harassed Chersonese (^.t'.). Their later 
history is unknown. (E. H. M.) 

TAURIDA, a government of southern Russia, including the 
peninsula of Crimea and a tract of mainland situated between 
the lower Dnieper and the coasts of the Black Sea and the 
Sea of Azov. It is bounded by these two seas on the S., while 
it has on the N. the governments of Kherson and Ekaterinoslav. 
'The area is 24,532 sq. m., of which 9704 sq. m. belong to the 
Crimea. The continental part consists of a gently undulating 
steppe (from sea-lcvcl up to 400 ft. in the north-east) of black 
cartii, with only a few patches of saline clay on the shores of 
the Sivash or Putrid Sea, and sand along tlie lower Dnieper. 
The government is drained by the Dnieper, which flows along 
the frontier for 180 m., and by two minor streams, the Moloch- 
naya and Berda. Many small lakes and ponds occur in the 
north, as well as on the K inburn peninsula, at the mouth of 
the Dnieper, where salt is made. There are no forests. The 
climate is continental, and resembles that of central Crimea 
and Kherson. The population in 1906 was estimated at 
1,634,700. The continental portion, although less mixed than 
that of the peninsula, consists of Great and Little Russians, 
who constitute 83 per cent, of the whole, Germans (5-4 per 
cent.), Bulgarians (2 8 per cent.), Jews (3-8 per cent.), and 
Armenians. The chief occupation of the people is agriculture, 
and every available patch of land has been brought under the 
plough. In 1900 no less than 43 per cent, of its area was under 
cereal crops alone. The principal crops are rye, wheat, oats, 
barley and potatoes. Tobacco is also grown, and over 32,000 
acres are under vineyards, while gardens extend to some 15,500 
acres in Crimea. Live-stock breeding is extensively engaged 
in. Salt is the only mineral raised, but the iron industry, and 
especially the manufacture of agricultural machinery (e,g, at 
Berdyansk), has greatly developed. The export trade is con- 
siderable, the chief ports being Sevastopol, Eupatoria, Theo- 
dosia, and Yalta on the Black Sea, and Azov and Berdyansk 
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on the Sea of Azov. The fisheries along the coast are active. 
Manufactures arc insignificant, but there is a brisk export trade 
in grain, salt, fish, wool and tallow. The government is 
divided into eight districts, the chief towns of which are Sim- 
feropol, capital of the government, Eupatoria and I’heodosia, 
in Crimea, and Aleshki, Berdyansk, Melitopol, Perekop and 
Yalta on the continent. 

TAURINI, an ancient Ligurian people, although the name 
may be of Celtic origin, who occupied the upper valley of the 
Padus (Po) in the centre of the modern Piedmont. In 218 B.c. 
they were attacked by Hannibal, with whose friends the 
insubres they had a long-standing feud, and their chief town 
(Taurasia) was captured after a three days’ siege (Polybius iii. 
60, 8). As a people they are rarely mentioned in history. It 
is not known when they definitely became subject to the 
Romans, nor when the colony of (Julia) Augusta Taurinorum 
(Torino, Turin) was founded in their territory (probably by 
Augustus after the battle of Actium). Both Livy (v. 34) and 
Strabo (iv. p. 209) speak of the country of the Taurini as includ- 
ing one of the passes of the Alps, which points to a wider use 
of the name in earlier times. 

See H. Nissen, Italische Landcskuyide, ii. (1902), p. 163 ; and 
ancient authorities quoted in A. Holder, AUceUischer Sprachschatz, 

ii. (1904). 

TAUROBOLIUM, the sacrifice of a bull, usually in con- 
nexion with the worship of the Great Mother of the Gods, 
though not limited to it. Of oriental origin, its first known 
performance in Italy ot'curred in a.d. 134, at Puteoli, in honour 
of Venus Caclcstis. Prudentius describes it in Perisiephanon 
(x., 1066 ff.) : the priest of the Mother, clad in a toga worn 
cinctu Gabino, with golden crown and fillets on his head, takes 
his place in a trench covered by a platform of planks pierced 
with fine holes, on which a bull, magnificent with flowers and 
gold, is slain. The blood rains through the platform on to 
the priest below, who receives it on his face, and even on his 
tongue and palate, and after the baptism presents himself 
before his fellow-worshippers purified and regenerated, and 
receives their salutations and reverence. 

The taurobolium in the 2nd and 3rd centuries was usually 
performed as a measure for the welfare of the Emperor, Empire, 
or community, its date frequently being the 24th of March, 
the Dies Sanguinis of the annual festival of the Great Mother 
and Attis. In the late 3rd and the 4th centuries its usual 
motive was the purification or regeneration of an individual, 
who was spoken of as renatus in aeimmnq reborn for eternity, 
in consequence of the ceremony (Corp, Insc. Lai, vi. 510-512). 
When its efficacy was not eternal, its effect was considered to 
endure for twenty years. It was also performed as the ful- 
filment of a vow^, or by command of the goddess herself, and 
the privilege was limited to no sex nor class. The place of 
its performance at Rome was near the site of St Peter’s, in 
the excavations of which several altars and inscriptions com- 
memorative of taurobolia were discovered. 

The taurobolium was probably a sacred drama symbolizing 
the relations of the Mother and Attis {q.v,). The descent of 
the priest into the sacrificial foss s}Tnbolizcd the death of Attis, 
the withering of the vegetation of Mother Earth ; his bath of 
blood and emergence the restoration of Attis, the rebirth of 
vegetation. The ceremony may be the spiritualized descent 
of the primitive oriental practice of drinking or being baptized 
in the blood of an animal, based upon a belief that the strength 
of bnitc creation could be acquired by consumption of its sub- 
stance or contact with its blood. In spite of the phrase renalus 
in aeternumj there is no reason to suppose that the ceremony 
was in any way borrowed from Christianity. 

Sec Esperandieii, Inscriptions de Acf/owre (1892), pp. 94 tf. ; 
Zippcl, Festschrift zum Doctorjubilaciim, Ludwig Friedlaudcr, 1895, 
p. 489 f. ; Showerman, The Great Mother of the Gods, Bulletin of 
the University of Wisconsin, No. 43, pp. 280-84 (Madison, 1901); 
Hepding, Attis, Seine Mvthen und Scin Kult (Criessen. 1903). pp. 
168 ff., 201 ; Ciimont, Le Taurobole et le Culte de Bellone, Revue 
iVhistoire et de litteraturc religieuses, vi.. No. 2, 1901. (G. Sn.) 
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TAURUS (“ the Bull *’), in aslronoroy, the .second sign of 
the zodiac {q.v.)y denoted by the symbol '6 . It is also a con- 
stellation of very great antiquity, the Pleiades and Ihades, 
two star ( lusters, being possibly referred to in the Old 'I'esta- 
ment ; Aldebaran, a star, is mentioned by Hesiod and Homer. 
Ptolemy catalogued 44 stars, Tycho Pruhe 43, Hev(.‘lius 31. 
'riu' 0 reeks fabled this constellation to be the bull which bore 
Ehiropa across the seas to Crete, and was aftei^\ards raised to I 
the heavens by Jupiter, a Taun\ or Aldebaran, is a brilliant 
star of a reddish colour and magnitude 12 ; this star is the 
principal object of the group named the Ihades, named after 
the seven daughters of Atlas and Aethra— Ambrosia, Coronis, 
Kudora, Pasithoe, Plexaris. Pytho and IVcho- fabled by the 
Greeks to have been transformed into stars by Jupiter for 
bewailing the death of their brother Hyas. Another star group 
in this constellation is the Pleiades. A Tauri is an “ Algol 
variable, varying in magnitude from 3*4 to 4-2. Nebula M.i 
Tauri is a famous “ crab ” nebula, so named by Lord Ros.se 
from its clawlike protuberances ; it is the first of the series of 
nebula on the enumeration of Messier. 

TAUSEN, HANS (1494-T5O1). the protagonist of the Danish 
Reformation, was born at Birkende in Funen in 1494. 'I'lie 
quick-witted peasant lad ran away from the plough at an early 
ago, finally settling down as a friar in the Johannitc cloister of 
Antvorskov near Slagclse. After studying at Ro.sto<k and 
teaching there fur a time and also at Copenhagen, he was again 
sent abroad by his prior, visiting, among other places, the 
newly fixinded university of Leyden and making the at qiiaint- 
ance of the Dutch humanists. He was already a good linguist, 
understanding both Latin and Hebrew. Subsequently lu^ 
translated the books of theses from the original. In May T523 
Tausen went to Wittenberg, where he studied for a year and a 
half, when he was recalled to Antvorskov. In consequence of 
his professed attachment to the doctrines ol Luther he w;uj 
first imprisoned in the dungeons of Antvor.skox- and thence 
transRrrcd, in the spring of 1325, to the Gre)' Lrians’ cloister 
at Viborg in Jutland, where he preached Irorn his pri.son to the 
people assembled outside, till his prior, whom he won (jvtT to 
his v’iews, permitted him to use the [uilpit of the priory church. 
At Viborg the seed sown by 'rauseii fell upon good soil. Sevenil 
young men in the town had studied at Wittenberg, and the 
burghers, in their Lutheran zeal, had aln‘ady expelk^d their 
youthful Bish(;p Jorgen Friis. 'laiisen’s pn^aching was so 
revolutionary that he no longer fell .safe among the FraiU'is('ans, 
so he boldly discarded his mcmastic habit and placed himsc'lf 
under the protection of the imrgesses of Viborg. At first he 
preached in the parish church of St John, but this soon growing 
too small for him he addressed the ])eople in the market-place 
from the church tower. When the Franciscans refused to 
allow him to preach in their large church, the mol) broke in l)y 
force. A compromise was at last arranged, whcrcLy the friars 
were to preach in the forenoon and Tausen in the afternoon. 
The bishop, very naturally averse to these high-handed pro- 
ceedings, sent armed men to the church to arrest 'lauscn, but 
the burghers, who had brought their weapons with them, drove 
back “ the bishop’s swains.” In October 1 52^ King F rcderick I., 
during his visit to Aalborg, took Hans Tausern under his pro- 
tection, appointed him one of his chaplains, and charged him to 
continue for a time “ to preach the holy Gospel ” to the citizens 
of Viborg, who were to be responsible for his safety, thus identify- 
ing himself with the new doctrines in direct contravention of 
the plain letter of his coronatiem oath. Tausen found a diligent 
fellow-worker in Jorgen Viberg, bett(T known as Sadolin, whose 
sister, Dorothea, he married, to the great scandal of the Olholics. 
He was indeed the first Danish priest who took unto himself a 
wife. He was also the first of the rcformiTs who used Danish 
instead of I^tin in the church services, the Even song ” he 
introduc ed at Viborg being of great beauty. Tausen was cer- 
tainly the most practically gifted of all the new native teachers. 
But he was stronger as a preacher and an agitator than as a 
writer, the pamphlets which he now i.ssued from the pnss of 
his colleague the cx-priest Hans Vingaard, who .settled dowm 


at Viborg us a printer, being little more than adaptations of 
Luther's opuscula. He continued to preach in th(' Grey Friars’ 
church, wlulc Sadolin, whom he had “ consecrated ” a pric'st, 
olliciated at tlu‘ church of the Dominicans, who had already 
fled from the town. 'Ihe stouter-hearted Franc iscan.s only 
yielded to \'iolince persistenth' applied by the soldiers whom 
their opponents (]uartered upon them. In 152c; 'lausen’s 
“ mission ” at \hborg came to an end. King Frederick now 
recommended him to ('openhagem to prcarli heiesy at the 
chiirc'h of St Nichola.s, but here he found an able and intrepid 
opponent in Bishop Rbnne. Serious disturbances thereupon 
ensued ; and the Protestants, gelling the wmrst of the argu- 
ment, silenced their gainsayers by insulting the bishops and 
priests in the strec‘ls and profaning and devastating the 
Catholic churches. A 1 1 erred ag, or Assemble of Nobles, wiis 
held at ('openhagen on the 2nd of July 1530, ostensibly to 
mediate bcHwTen the two ccmliicting confe.ssions, but the king, 
from policy, and the nobility, from covetousness of the estates 
of the prelates, made no attempt to prevent the excesses of 
the Protestant rabific, openly cncouragc'd by d'ausi n. On the 
other hand, the preachers failed to obtain the repeal of the 
Odense recess of 1527 w'hich had subjected them to the .spiritual 
jurisdiction of the prelates. On the death of King Frederick, 
Tausen, at the instance of Ronne, was, at the Herredag of 1533, 
convicted of blasphemy and condemned to expulsion from the 
diocese of Sjaelland, whereupon the mob rose in arms against 
the bishop, who wmuld have been murdcTcd but for the 
c'ourageous intervention of 'Tausen, who conducted him home 
in safety. The noble-minded Rdnnc thennpon, froni gratitude, 
permitted Tausen to preach in all his c'hiirches on condition 
that he moderated his tone. On the final Iriumpli of the Re- 
formation 'Tausen was aj)pointcd bishop of Rihe (1342), an office 
he held willi great zeal and fidelity for tw’cnty years. 

See Sulir, Taitsens Lrvnct (Pil)c*, 1H36) ; DioDnarks Nitres Ilisioyie, 
vol. iii. (Copenhagcui, 1.S07 -190!;). (R. N. B.) 

TAUSSIG, FRANK WILLIAM (1859- ), Americ'an econo- 

mist, was born at St Louis, Missouri, on the 28th of December 
1859. He w’as educated in his native city and at Harvard 
University, where he became professor of political economy 
in 1892. He has made a particular study of finance, and has 
written 'Tariff History of the United States (1888); Tlie Sik'er 
Situation in the United States (t8()2) ; and Capital (1896). 

He was for some time editor of the American Quarterly fournal 
of Economics. 

TAUTPHOEUS, JEMIMA, Baroness von (1807-1893), 
British novelist, was born at Scavicwv, Co. Donegal, on the 23rd 
of October 1807, her maiden name being Montgomery. In 
1838 she married the Baron von Tautphoeus of Marquartstein 
(1805-1 885), chamberlain to the king of P^avaria, and in 
Bavaria slut passed most of the rest of her life. She w^as the 
author of several novel:;, written in English, describing South 
German life, manners and history. The Initials (1850), Quits 
(1S37), and At Odds (1863) arc the best known of the.se. She 
died on the 12th of NovcM-nbcr 1893. 

TAVASTEHUS, a province of Finland, hounded by the 
provinces of Nyland, Viborg, Vasa and St Michel. Pop. (1904) 
317,326. 'The provinc'c is largely unproductive, much of the 
surface being composed of hills and lakes, but in favourable 
districts agriculture is successfully pursued, and there is a 
school of agriculture and ari institute of forestry. 

TAVERN, the old name for an inn, a public house where 
lk]uor is sold and food is supplied to travc^llrrs. It is, however, 
now' usually applied to a small ale-house where liejuor only is 
supplied. 'The* word comes through Fr. from l^at. tahernay a 
booth, shop, inn. It is usually connected w'ith the root seen 
in “ tabula,” board, whence Eng. “ table,” and thus meant 
originally a hut or booth made of olanks or hoards of wood. 

TAVERNIER, JEAN BAPTISTE (1605-1689), French 
traveller and pioneer of trade wn'th India, w^as born in 1605 
at Paris, w-liere his father Gabriel and unde Melchior, l^ro- 
I tcslants from Antwerp, f)iirsued the profession of geographers 
: and engravers. The conversations lie heard in his father’s 
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house inspired ravernier with an early desire to travel, and in 
his sixteenth year he had already visited England, the Low 
Countries and Germany, and seen something of war with the 
imperialist Colonel Han.'> T^rcnner, whom he met at Nuremberg. 
Four and a half years in the household of Brenner’s uncle, the 
viceroy of Hungary (1624-29), and a briefer connexion in 1629 
with the duke of Rcthcl and his father the duke of Nevers, 
prince of Mantua, gave him the habit of courts, which was 
invaluable to him in later years ; and at the defence of Mantua 
in 1629, and in Germany in the following year with Colonel 
Walter Butler (afterwards notorious through the death of 
Wallenstein), he gained some military experience. When he 
left Butler to view the diet of Ratisbon in 1630, he had seen 
Italy, Switzerland, Germany, Poland and Hungary, as v/ell as 
FraiK c, England and the Low Countries, and spoke the prin- 
cipal languagi's of these countries. He was now eager to visit 
the East ; and at Ratisbon he found the opportunity to join 
two French fathers, M. de Chapes and M. de St Liebau, who 
had received a mission to the Levant. In their company he 
reached Constantinople early in 1631, where he spent eleven 
months, and then proceeded by Tokat, Erzerum and Erivan 
to PtTsia. His farthest point in this first journey was Ispahan ; 
he returned l)y Bagdad, Aleppo, Alexandretta, Malta and Italy, 
and was again in Paris in 1633. years of his 

life nothing is known with certainty, but it was probably during 
this period that he became controller of the household of the 
duke of Orleans. In September 1638 he began a second journey 
(1638-43) by Aleppo to Persia, and thence to India as far as 
Agra and Golconda. His visit to the court of the Great Mogul 
and to the diamond mines was connected with the plans realized 
more fully in his later voyages, in which Tavernier travelled as 
a merchant of the highest rank, trading in costly jewels and 
other precious wares, and finding his chief customers among 
the greatest princes of the East. The second journey was 
followed by four others. In his third (1643-49) he went as 
far as Java and returned by the Cape ; but his relations with 
the Dutch proved not wholly satisfactory, and a long lawsuit 
on his return yielded but imperfect redress. In his last three 
journeys (1651-55, 1657-62, 1664-68) he did not proceed beyond 
India. The details of these voyages arc often obscure ; but 
they completed an extraordinary knowledge of the routes of 
overland Eastern trade, and brought the now famous merchant 
into close and friendly communication with the greatest Oriental 
potentates. They also secured for him a large fortune and 
great reputation at home, lie was pre.sente(l to Louis XIV., 
“ in whose service he had travelled sixty thousand leagues by 
land,” received letters of nobility (on the r6th of February 
1669), and in the following year purchased the barony of 
Aubonne, near Geneva. In 1662 he had married Madeleine 
Goisse, daughter of a Parisian jeweller. 

'riius settled in ease and afiluence, Tavernier occupied him- 
self, as it would .seem at the desire of the king, in publishing 
the account of his journeys. He had neither the equipment 
nor the tastes of a scientific traveller, but in all that referred 
to commerce his knowledge was vast and could not fail to be 
of much public service. He set to work therefore with the aid 
of Samuel Chappiizcau, a French Protestant litterateur, and 
produced a Notivelle Relation de I'lnh'rieur du Snail du (irartd 
Seigneur (4to, Paris, 1675), based on two visits to Constanti- 
nople in his first and sixth journeys. This w^as follow'ed by 
Le Six Voyages de J. H. Tavernier (2 vols. 4to, Paris, 1676) 
and by a supplementary Recueil de Plusieurs Relations (4to, 
Paris, 1679), in which he was assisted by a certain La Chapelle. 
d'his last contains an account of Japan, gathered from merchants 
and others, and one of Tongking, derived from the observations 
of his brother Daniel, who had shared his second voyage and 
settled at Batavia ; it contained also a violent attack on the 
agents of the Dutch East India Company, at whose hands 
Tavernier had suffered more than one wrong. This attack 
was elaborately answered in Dutch by H. van Qucllcnburgh 
(V indictee Batamcee, Amst., 1684), but made more noise 
because Arnauld drew from it some material unfavourable to 
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Protestantism for his Apologie pour les Catholiques (1681), and so 
brought on the traveller a ferocious onslaught in Jurieu’s Esprit 
de M, Arnauld (1684). Tavernier made no reply to Jurieu ; he 
was in fact engaged in weightier matters, for in 1684 he travelled 
to Berlin at the invitation of the Great Elector, who commis- 
sioned him. to organize an Eastern trading company— a project 
never realized, 'khe closing years of Tavernier’s life are obscure ; 
the time was not favourable for a Protestant, and it has even 
been supposed that he passed some time in the Bastille. What 
is certain is that he left Paris for Switzerland in 1687, that in 
1689 he passed through Copenhagen on his way to l^ersia 
through Muscovy, and that in the same year he died at Moscow. 
It appears that he had still business relations in the East, and 
that the neglect of these by his nephew, to whom they were 
intrusted, had determined the indefatigable old man to a fresh 
journey. 

Tavernier’s travels, though often reprinted and translated, have 
two defects : the author uses other men’s material without dis- 
tinguisliing it from his own observations ; and the narrative is 
much confused by his jdan of often deserting the chronological 
order aiul giving instead notes from various journeys about certain 
routes. The latter defect, it is true, while it embarrasses the bio- 
grapher, is hardly a blemish in view of the object of the writer, 
who sought mainly to furnish a guide to other merchants. A careful 
attempt to disentangle the thread of a life still in many parts obscure 
has been made by Cliarlcs Joret, Jean Baptiste Tavernier d'aprt's des 
Documents Nouveaux, 8vo, Paris, icS86, where the literature of the 
subject is fully given. 

See also an English translation of Tavernier’s account of his 
travels so far as relating to India, by V’. Ball, 2 vols. (1889). 

TAVIRA, a s('aport of southern Portugal, in the district of 
Faro (formerly the province of Algarve) ; at the mouth of the 
river Seca, 21 m. E.N.E. of Faro. Pop. (1900) 12,175. 
harbour is protected by two forts, and the public buildings 
include a Moorish citadel, a Renaissance church, and a ruined 
nunnery founded by King Emanuel (1495-1521). Tavira has 
sardine and tunny fisheries, and carries on a considerable coasting 
trade. ICxccllent fruit is grown in the neighbourhood. 

TAVISTOCK, a market town in the Tavistock parliamentary 
division of Devonshire, England, in the valley of the Tavy, on 
the western border of Dartmoor ; 16J m. N. of Plymouth, on 
the Great Western and the London and South Western railways. 
Pop. of urban district (1901), 4728. There are some remains 
(including a portion in the square, now u.sed as a public library 
established in 1799) of the magnificent abbey of St Mary and 
St Rumon, founded in 961 by Orgar, earl of Devon. After 
destruction by the Danes in 997 it was restored, and among 
its famous abbots were Lyfing, friend of Canute, and Aldred, 
who crowned Harold IL and William, and died archbishop of 
York. The abbey church was rebuilt in 1285, and the greater 
part of the abbey in 1457-58. The church of St Euslachius 
dates from 1318, and possesses a lofty tower supported on four 
open arches. Within are monuments to the Glanville and 
Bourchicr families, besides some good stained glass, one window 
being the work of William Monis. Kelly College, near the 
town, was founded by Admiral Bencdictus Marwood Kelly, 
and opened in 1877 for the education of his descendants and 
the orphan sons of naval ofiicers. Mines of copper, manganese, 
lead, silver and tin are in the neighbourhood, and the town 
possesses a considerable trade in cattle and corn, and industries 
in brewing and iron-founding. The mining industry generally 
has declined, but there is a trade in arsenic, extracted from 
the copper ore. 

'I'he early history of Tavistoc k (Tavistoke) centres round the 
abbey of St Rumon. Both town and abbey were sacked by 
the Danes in 997, but were shortly afterwards rebuilt, and the 
latter at the time of the ('onquest ranked as the wealthiest 
house in Devon, including the hundred and manor of Tavistock 
among its possessions. Tavistock was governed from before 
the Conquest by a portreeve, who in the 14th century was 
assisted by a select council of burgesses, styled m 1660 “ the 
Ma.sters of the Toune and Parish of Tavistock.” It returned 
two members to parliament as a borough from 1295 until de- 
prived of one member hv the act of 1867, and finally disfranchised 
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by that of 1S85, but no charter of corporation was granted until 
1683, when Charles II. instituted a governing Innl}- of a mayor, 
tw('ive aldermen and twelve assistants ; with a recorder, deputy 
recorder, ('oinmon clerk and two sergeants-at-inace, A market 
on Fri(la>' and a three days’ fair at the feast of St Rumon were 
gr.'uitcd by Henry I. to the monks of Tavistock ; and in 1552 
two fairs on April 23 and November 28 were granted by 
Edward VJ. to the earl of Bedford, then lord of the manor. In 
the 17th centurv great quantities <^f (loth were sold at the 
Friday market, and four fairs were held at the fi‘a^ts of 
St Michael, the Epiphany, St Mark, and the Decollation of 
St Jolm the Baptist. The charter of Charles ii. iitslivUlcd a 
Tuesday market and fairs on the 'I'hursda\- after Whitsunday 
and at the feast of St Swithin. In 1S22 the old fairs were 
abolished in favour (jf six fairs on the second Wednesdays in 
^Ia\ , ]ulv, September, October, November and December. 
The Friday market is still held. 'Favistot'k was ojie of the four 
Stannary towns appointed by charter of Edward I., at which 
tin was stamped and weighed, and monthh' courts were held 
for the regulation of mining affairs. It w\is also the site of 
one of the earliest printing-presses, and copic's of the stannary 
laws and of a translation of Boethius issued from the 'I'avistock 
press in the reign of Henry VUI. arc preserved in Exeter College 
library. The decay of the woollen industry at Tavistock was 
attributed by the inhabitants in 1641 to the dread of the Turks 
at sea and of popish plots at home, 'the trade is now' extinct. 
The copper-mining industry has much declined. The Royalist 
troops were (quartered here in 1643 after the defeat of the 
Parliamentary forces at Bradock Down. 

Sec Vittoiiii Couuty History, Dt'i onshiPt- ; A. J. Kcnipc, Ntytices 
of 'I'aristock aud its .Ibbcv (London, 1830) ; R. N. Worth, Calendar 
of Tavistock Parish Pecords (Plymouth, 1S87). 

TAVOY, a town and distrid in the 'renasserim division of 
Lower Burma. The town is on the left bank of the river of 
the same name, 30 m. from the sea. Pop. (1901) 22,371. It 
carries on a considerable coasting trade with other ports of 
Burma, and with the Straits Settlements. The chief industry 
is silk-weaving, but there are also rice and timber mills. 

The district has an area of 5308 sq, m. It lies between Siam 
and the Bay of Bengal, enclosed by mountains on three sides, 
viz., the main chain of the Bilauktaung on tlu* cast, rising in 
places to 5000 feet, which, with its cUmscly wooded spurs, forms 
an almo.st impassable barrier between British and Siamese 
territory ; the Nwahlabo in the centre, whic'h takes its name 
from its loftiest peak’ (5000 ft.) ; and a third range, under the 
name of Thinmaw', between the Nwahlabo and the sea-(X)ast. 
The chief rivers are the Tenasserim and 'lavov, the former 
being formed by the junction of two streams whk h unite near 
Met-ta ; for the greater part of its course it is dangerous to 
navigation. The Tavoy Is navigable for vessels of any burden. 
It is interspersed wuth many islands, and with its numerous 
smaller tributaries affords easy and rapid communication. 
The climate is on the w^holc pleasant. The annual rainfall 
averages 228 inches. Pop. (1901) 109,979, showing an increase 
of 16 per cent, in the decade. The staple crop is rice. Fontsts 
cover an area of nearly 5000 sq. m., of which 960 sq. m. are 

reserved.” 

Tavoy, with the rest of 'fenasscrim, was handed over to the 
British at the end of the first Burmese war in 1824. A revolt 
broke out in 1829, headed by the former governor, which was 
at once quelled, and since then the district has remained un- 
disturbed. 

TAWDRY, an adjective used to characterize cheap finery, 
and especially things which imitate in a cheap way that which 
is rich or costly, or adornments of which the freshness and 
elegance have worn off. The word is first used in combination 
in the phrase “ tawdry lace,” a shortened form or corruption 
of St Audreyls or St Awdrey’s lace. St Audrey was St 
Ethcldreda, who founded Ely cathedral, and it is generally 
accepted that tawdry-laces or tawdries were necklaces bought 
at St Audrey’s Fair on the 17th of October. Narcs {Glossary 
to the Works of Efjolish Authors, 1859) gives as an alternative 


the story that the saint died of a sw'clling in the throat, which 
she took as u judgment for having worn fine necklaces in her 
youth. 

TAXATION (from “ tax,” derived, through the I'rench, from 
l^il. taxare, to appraise, which again is (xmnected with the same 
root as iangtre, to touch), that part of the revenue of a state 
which is obtained by compulsory dues and char^^^es upon its 
subjects. Ihe state may have revenue from projXTty of its 
ow'n. In past times one of the princ ipal sources of the revenue 
of the so\er(‘ign was in fact projicrty of some sort, of w^hich 
the cruviii lands in Great Britain, still adminislt red by the 
government, are a remnant. In other countries, even at the 
present time, there is a large public domain yielding revenue. 
Local aulborilies also largely own property from vvhi('h a re- 
venue is obtained. But as a rule, and in spite of w'bal has often 
been the practice in the past, and of exi'eplions whi('h may still 
exist ill some countries, a government obtains the money re- 
quired for its expenses by means of taxation. Some of the 
apparent ex('(*|)ti()ns, moreover, appear to be only cxc'eptions 
in name. It is contended, for instance, that the revenue from 
land obtained by the gcn erninent of India is in n ality of the 
nature of a land rent— a spec'ies of property owned by the 
government. But the fact of a govcTiiment levying so general 
a charge may be h(dd facto to convert the charge into a 
tax, having mnvh the same economic effects and (onseciuences 
as a tax. When, moreover, a state receives a revenue from 
property, some of the economic consequences may be the same 
as if it received the money by means of a tax. In both cases 
there is absorption and administration by the state of so mueh 
of the income of the community, and it may be a question 
w'hether the private owncTship of the property would not be 
more expedient both for llu? state and its subjects than state 
ownership is, in spite c^f the apparent advantage to all concerned 
in the state getting so much of its income without the com- 
pulsion of a tax. 

The Different Kinds of Taxes — In the economic development 
of states taxes have come to be grouped in different ways, 
according to variations in the method of levying them or the 
means of enforcing compulsion or other differences. One of 
the ni(.>st usual divisions is into direct and indirect taxes. Taxes 
are distinguished as direct, because they arc charged directly 
upon the tax-payer from wh(.isc income they arc supposed to 
be taken. Indirect taxes are those where it is recognized from 
the beginning that the individual who pays in the first instance 
usually passes on the charge to some one else, who may again 
pass it on until it finally reaches the subject who bears the 
burden, 'fhe income lax, a (lirc^'t charge upon all incomes above 
a certain limit, is the principal type in the United Kingdom 
of a direct tax. In France there is a group of taxes known by 
that name— a land lux, a personal and furniture tax, a door 
and window tax, and a trade licence tax. In the United States 
there are mainly assessments of the cajiital value of property, 
always for state and local purposes only, and not for the 
central government. Among tlu^ indirect taxes the most 
important are excise and customs duties upon artic les of general 
consurnptiem, the principal arliclc\s almost everywhere bc*ing 
.spirits, beer and tobacc'o. Sugar, t(‘a, coffee and cocoa are 
also amcjng the articles commonly selected. In essential 
character there is no dilTerencc between excise and customs 
duties, except that excise duties are levied upon articles of home 
production, and customs ujion articles imported from abroad, 
or brought into one part of a country or empire from another 
part ; but excise duties on the whole are considered more likely 
to interfere with trade, in consequence of the necessity of super- 
vising the production of the articles affected. Next in import- 
ance to excise and customs we have duties levied by means of 
stamps upon documents or by charges at the time of registering 
deeds to which registration is necessary for the purpose 
of being valid. The charge in one case upon the article at a 
certain stage of its production, and in the other upon a trans- 
action, is supposed to be passed on by the first payer to others. 
With these have been usually classed in the United Kingdom 
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certain licence taxes upon traders, although such licences 
in France are reckoned direct taxes. 

This division into dired and indirect is, however, far from 
logical. To take first tiie direct taxes. The income lax itseli 
is not, in all cases, really paid to the state directly by the person 
out of whose income it comes. It is paid, in the first instance, 
in the case oi land or hous(‘s, by the occupier, and where tlu‘ 
occupier is a tenant it is recovered by him from the owner. In 
the case of joint-stoc k companies the company pays the state, 
and deducts the amount from the individual owners of stocks 
and shares out of tvhosc incomes tlie amount conies. The 
ultimate payer in th(‘se cases is no doubt reached without 
delay or many steps, but the process is not (|uite direct. It is 
the same with rates. A huuseholdci* is assv'ssed as occupier, 
l)ut he may he “ (‘ompounded fur,” and really know nothing 
of the payment, though it is supposed to come out of his iucoiiie. 
In the case^ again, of a long-cstablish(’(l land tax or rate many 
questions may arise as to whether the person w'ho is considcTcd 
to bear the liurden in the first instancui really bears it in the end. 
It is contended by some that the tax becomes in the nature of a 
rent -charge upon llui property affected, and that the stale 
really acts as landowner in levying tlie charge just as it docs in 
receiving the rent of crown lands, and with simikir economic 
inciilcnts and consequences. Thus the direct ta\i*s so called 
may frequently be no more direct than an}' others. 

As regards indinul taxes, again, tlierc appear to be some 
cases at least where it is by no means ('ertain that the charge 
is passed on ; stamp duties, for instance, especially where 
moderate in amount, may have the effect of diminishing /)re 
ianio the profits in l)usine.ss (jf tlie person paying them, or the 
income which he enjoys. Where they arc hca\ }', as, for instance, 
with the French registration duties on the transfer of property, 
there appears to be little doubt that tlic} constitute a (leduc- 
liori from the price ivhich a seller reccivTS, and thus they arc 
direct enough. Sometimes also, wh(‘n a ehargi? upon a com- 
modity is not of such a figure as to be casil}' divisible among the 
ordinary units of retail (■onsum{)tion, so that it can be passed 
on to a consumer of the articles in the form of an increased 
price, it may rernaifi fixed upon those wlio first f)ay it, at least 
for a time. 'Fhis is supposed to have Jictuallv happened with 
the increase of the beer duly in the llritish l)udg(‘t of 189.^ by 
6d. per barrel — a sum which would not when divided by the 
pints in a barrel amount to the smallest coin of the realm. 
When the multure tax, a tax upon milling grain, was imposed 
in Italy many years ago, it was found lliat no ('orresponding 
increase took plac(‘ in tlut i)ri('e of flour and bread. The trade 
fell into the hands of the millers on a large scale, who paid the 
tax out of their increased profits from larger busine.ss, Avhile 
tlie smaller millers wx*n; crushed out ; so tliat this was mani- 
festly the case of a tax, so called indirect, where the whole 
burden really fell on those w'ho paid the ('harge in the first 
instance, and who in theory w’ere supposed to puss it on to 
oLhens. Even in the case of indirect taxes, therefore, there are 
important exceptions to the rule that they are indirect. 

The division of taxes into direct and indireit is thus ba.sc(l 
on no real intrinsic dilferencc. It is a classification for con- 
venience’ sake, adopted upon a rough observation of ( onspit uous, 
or apparently conspicuous, dinfercnces in the mode of lev} ing 
taxes, and nothing more. The division, nevertlieless, cannot be 
passed over without mention, as it is not only a common one in 
economic writing, but it figures larg(‘ly in budget statements, 
financial accounts, and finance ministers’ speeches — especially in 
the United Kingdom and France. In the United Kingdom the 
distinction has been made familiar by free-trade discussions. 
Direct taxation in the shape of income tax was substituted | 
for indirect taxation jireviously levied, in order to relieve trade j 
from the shackles of duties and charges which had become all- 
embracing, In Frfince the direct taxes above referred to are 
described officially as direct, having been originally , there is little 
doubt, the main sources of government income; and there is 
equally an official designation of certain heads of revenue as 
** contributions et taxes indirectesP Recently in budget debates in 


England there has been much comparison of the amounts yielded 
at different times by direct and indirect taxes respectively. 

Other general classifications of taxes have also been attempted, 
as, for instance, taxes upon real property, and taxes upon 
personal property, and so on. Classification is indeed only 
too easy. Applying a characteristic common to some taxes, 
we can make a grouj) of them, and set them against a group 
of all the other taxes lumped together. Such classifications 
are, however, uninstriicti\a*, and it has been found practically 
necessary in financial writing to take the principal taxes by 
name, or by such a general grouping as that of import or stump 
duties, and then describe their nature, characteristics and 
incidence. In this way each country has a grouping of its 
own, though there is a common likeness, and the experience 
and practice of one count r}- assist the financial study of another. 
As Adam Smith remarks, there is nothing in which govem- 
memts have* been so ready to learn of one another as in the 
matter of new taxixs. 

Deseriplions of Taxes. — Following the practice of authors on 
finance, we nray give a short account of the principal taxes 
in the United Kingdom, Avith references in pa.s.sing to points 
of comparison or contrast Avilh the taxes of other countries. 
See, however, also the article on Kn(;msu Finance. 

The income lax (//. 7 c) for many years has l)een the most 
prominent, and latterly it has been the most iiroductive, single 
tax. Its technical name is the property and income tax, but 
it is essentially a charge upon all incomes or profits, AA'hcthcr 
arising from propert}’, or from the remuneration of personal 
services, or from annuities, income being applied Avilh the 
Avidest possilfle meaning. As originally instituted in April 1798, 
during the great war Avith France, under the nanu* of a “ tripli- 
cate assessment,” it was rather a consolidation of various 
assessed taxes levied upon the luxuries of the rich and upon 
property, than a wholl\' ncAv tax. In Dec ember of the same 
year this impost was repealed, and a true income tax of 10 per 
cent. e.stablishcd on all incomes over £60, Avilh abatements 
betweem £60 and £200. It Avas intended as a temporary tax 
for Avar purposes only, and Avas repealed in 1802, but was re- 
imposed Avhen the Avar re(oruinenc'c‘d in 1803, with the limit 
. of abatc'mc'nt reduced to £150. So odious was it that parlia- 
j menl in 1S15, when the Avar came to an end, ordered the destruc- 
tion of the documents relating to it. Its efficienc y as an instru- 
rnt*nt of prcxlueing revenue Avas, hoAvcver, so great as to lead to 
its revK'al in 1842, an hen vSir Robert Peel inaugurated his great 
free-trade relorni and swc^pl away duties cm exports, duties on 
imported raw material, and other imposts hampering the trade 
of the country. 'The intern! ion again was that the lax shcmld 
be temporary, but although llie free-trade AAork w'as practi- 
cally completed in the earl} ’sixties, and Mr Gladstone Avent 
so far as to dissoh^e parliament in 1874 w'ith a proini.se that 
he would abolish the tax if his party were returned to power, 
it has bec:ome a permanent imj)Ost. The reasons arc that with 
the tax at a low rate it has been found rnucdi less intolerable 
than during the Napoleonic War, when it AA'as at the rate of 
10 per cent., Avhile the pressure of the tax has also been greatly 
mitigtiled by jflacing very high the minimum income subject 
to it, and giving abatements upon the lower taxable incomes. 
These expedients have since been carried much farther. The 
tax, if kept at a low rate, undoubtedly fulfils a u.scful function 
as a revenue reserve for emergencies, on account of the ease 
Avith which it can be put up and down witliout di.sturbing 
trade. But in recent years, by rising to the rate of is. 2d. per 
it has been felt more heavily, and at this height is decidedly less 
clastic. As regards this tax at least there is no question of its 
“ directnc‘ss ” in a sense, as it is sc contrived that it can hardly 
be passed on by those who arc struc k at, though they are not 
ahvays the same as those who pay in the first instance, as has 
already been pointed out. There have been great complaints 
also of injustic!e by the possessors of temporary and precarious 
incomes, who have to pay the same rate of tax as the owners 
of permanent incomes from property, although these complaints 
have been diminished to some small extent by the raising of 
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the minimum limit of the income assessed and the increase of 
the principle of abatements. 

The varieties of income charged being ver>' great, and special 
claims for consideration having been set up at ditferent times, 
the result has been the formation of an income tax code, defining 
the methods and rules for assessing the dilTercnt classes of 
profits and income, and prescribing the way in which abate- 
ments and exemptions are to be obtained. A leading ])eculiarity 
is the avoidance of special inquisition into the aggregate of 
individual incomes. Although it is called a direct tax, the 
method of levy, as far as propert)* is concerned, is upon the 
profits at their source, and not as they are distributed among 
the receivers. The question of the amount of individual 
incomes only comes before the authorities when claims for 
exemption and abatement are made. The character of the tax 
is ai't'ordingly much less odious than it would be if an account 
of i]idi\idual incomes were invariably demanded, as was the 
case in the United States during the Civil War, when an income 
tax existed for a short time. 

Other taxes grouped with the income tax b\' the authorities 
are house duty and land tax, but they are unimportant by 
comparison. The house dut\' replaced a window tax and other 
charges which were formerly not unimportant, especially in 
the interval between 1815 and 1843, when there was no income 
tax. It is a charge upon the occupiers of houses, mainly 
dwelling-houses, according to the amount of rent, the rate upon 
dwelling-houses ranging from 3d. to qd. in the £, and the yield 
being about 1,750, 000 per annum. The incidence is probably 
much the same as that of the income tax itself, though there 
are curious questions as to tlic ultimate incidence as between 
owners and occupiers of houses. The land tax is (^uite un- 
important, being an ancient tax upon an old assessment which 
has long become obsolete, anrl it interests economists most of 
all by the illustration it furnishes of what may be called a rent- 
charge tax — a tax, that is, which has been so long in existence 
and so fixed in its basis that it becomes in reality a charge 

upon the property, and not a direct burden upon the person 

who pays it, as the income tax is upon the person who pays 
it or for whom it is paid. In 1897 the l)asis of the tax was 
varied, but not in any way to affect the principle just stated. 

Tlie next great group of taxes is that of the excise 
and customs duties upon commodities. Excise duties are 
charges upon commodities produced at home on their way 
to the consumer, and customs duties in the United Kingdom 
are charges upon commodities l)rought into the country from 
abroad ; and they are of essentially the same nature. Not 
only so, but excise duties and customs duties are in some cases 
supplementary to each other, like articles being produced at 
home and imported from al)road, so that for the sake of the 

revenue they have both to be taxed alike. Of this in the 

British system spirits are the best instance. 

Export duties, it may be observed, are iK)t important in 
systems of taxation generally, as there are few articles where 
the charge will not really fall on the wages of labour and profits 
of capital within the country imposing them ; but opium 
grown in India is a well-known exception, and in the West 
Indies export duties on principal articles of production, in spile 
of their incidence, have been found a convenient source of 
revenue. 

The list of commodities selected for taxation in the English 
fiscal system, under Free Trade, is very small. Few countries 
have so short a list of import duties, but this is in consequence 
of their design to give protection, which rai.ses totally different 
questions from tho.se of revenue. 

The next large group of taxes is that of the stamp duties 
(q.v.). 'Fhe principal items arc those derived from a stamp of 
id. upon each cheque or receipt for money paid, and from a 
variety of charges on deeds and other instruments, and prin- 
cipally on the price paid for the transfer of real property and 
of stocks and shares, and on mortgages. Included are various 
charges on foreign bonds to bearer, to compensate for the 
advantage they have in escaping the transfer duty on deeds, 


through their passing on sale or mortgage from hand to hand. 
The essence of the compulsion in the case of stamp duties is 
the invalidity of the documents in courts of law unless the 
stamp is affixed, besides liability to penalties for not affixing 
the proper stamps. As things go in matters of taxation, 
EnglLsh stamp duties arc low. In France, besides the stamp 
duties, there are charges on the transfer of real property amount- 
ing to about 6 per cent, on the offic ial registration of the transfer 
which is necessary to make it effective. 

We come next, in dealing with taxation, to a group of charges 
about which the question has been raised as to whether they 
are, properly speaking, taxes or not. 'I'hcsc are tlie post office 
charges, and the charges for telegraph servdee, including tele- 
phones. In the classification of the revenue in En^dish budgets 
and in official returns these charges are deliberately .separated 
from the above sources of the revenue described as taxes, and 
classed with “ revenue derived from other sources.*^ The 
correctness of this procc'durc is c|Ucstionable. According to old 
usage, the post office was made a state monopoly for the express 
purpose of levying taxation by means of it. In France the 
postage on letters is still called the iaxe des lettres. There is no 
doubt also, that when postage on letters is charged at the rate 
of id. each, where the cost of collection and delivc'ry^ as in the 
metropolis, is perhaps not more than a tenth of a penny, it is 
difficult to distinguish the levy from that of any other tax. 
The excuse, as a rule, may hold good, that the postal charge 
is only a reasonable one for service rendered, so that the net 
income of the post office really resembles the profit ol a business, 
but the element of taxation appears undoubtedly to enter. 
The same remark w’ould apply to the charges for passenger 
conveyance and goods freight made by governments which 
carry on railway business, as in Pnis.sia, India and the Aus- 
tralian -states. In strict theory, where the gover 77 ment makes 
a charge, it levies a tax. 'Fhc reasonableness of the chargi; 
in a given case is to its credit, hut the features of monopoly 
and compulsion on the tax-payer make the charges difficult 
to distinguish logically from other taxes. The facts are nol 
in dispute, however they may be desc-ribed. If the govern- 
ment derived a large income from {)ost office and telegraph 
service in excess of the amount expended, the whole income 
would be generally, and not improperly, described an taxation ; 
but consideration, of course, must be given to the difference 
made by the working of the service generally for the public 
advantage rather than for purposes of revenue. 

Another source of revenue in British imperial finance is that 
from fees in courts of justice, patent stamps and the like, which 
is usually classified, like the income of the post office, as revenue 
derived from other sources than taxes. The amount is not 
large, though unfortunately it is not exactly known, owing to 
the fees being treated in many cases as extra receipts, and 
deducted from the expenditure of the departments by which 
they are received, so that this part of the national expenditure 
is not shown in the accounts at all. The proceeding appears 
to be quite incorrect, whatever excuse there may be for treating 
revenue like that of the post office as non- tax revenue. Fees 
levied on proceedings in courts of justice arc not only taxes, 
but taxes of the worst sort, 'fhey received the special con- 
demnation of Jeremy Bentham. It is a blot on British finance, 
therefore, that this part of the taxation is treated as if it were 
not taxation at all, and largely concealed from view in the 
way described. 

East of all, we have to notice among the imperial taxes the 
estate {q.v.) or death duties, as they are called — the charges 
made by government on the transfer of property from the dead 
to the living. These have been considerably increased in 
amount. Various interesting questions arise regarding them. 
Logically they arc apparently taxes upon the dead, as they 
limit the area of becjuest, but they arc felt by the living who 
receive the estate as if the burden of taxation fell fin them. 
Practically, when a stranger receives the estate of a deceased 
man, the proper way of viewing the tax would appear to be 
that it is a share of property claimed by the state against a 
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stranger who has no right in the matter except that which the 
state gives him, so that it is hardly a tax at all, as the word is 
usually understood ; but when the estate is received by the 
near relatives of the deceased who were subsisting upon it 
even before his death, it is undoubtedly felt as a tax by them, 
and operates as a lax. It is even at times a very burdensome 
tax, falling upon a family when its sources of income are other- 
wise diminished, while it has the demerit of striking a small 
number annually instead of being diffused equally. Death 
duties also raise the question as to their being taxes upon 
('apilal. They arc of large amount, even at the lowest rates 
of T to 4 per t ent. upon the capital ('harged, and they have to 
be paid at sucli times as to cause their being paid out of capital 
and not out of income, so that their tendency is to diminish 
the capital available for productive enterprise. 

Local Taxalion. Besides the above revenue from taxation 
for imperial purposes, large amounts arc raised for local pur- 
poses. rhe local authorities derive a large income from private 
property, and from monopolies such as water, gas, electric 
light, telephones and tramway service, which they carry on, 
and on wliich the same observations may be made as on the 
post office and telegraph services ; but in addition there is a 
large amount of taxation. The principal portion of this taxa- 
tion consists of rates, that is, a direct charge u{)on the income 
or rental of real property, such as lands, houses, railways and 
mines, but mainly lands and houses. Rates are even a more 
important fai tor in direct taxation than the income tax, and 
they have given rise to even greater complaints and discussion. 
In 1896 a special royal commission was appointed, under the 
(hairmanshi]) of Lord Balfour of Burleigh, to consider the 
problems of the rates ; it made several elaborate reports, the 
final one appearing in 190 r. The most important questions 
raised in a scientific view appear to be the misconception of 
the whole problem of lo('al taxation by governments. Rates 
were originally imposed, there is little question, when the 
intention was to tax all local incomes equally, and this is still 
the intention in the local taxation of the United States as well 
as the United Kingdom. Rates were impo.scd, therefore, on 
all kinds of property and the income arising from them, just as 
they arc imposed in the United States on the capital of the 
property itself. But it has been found in practice that for 
various reasons only real property, which is visibly local and 
cannot be moved away, can be assessed and made to pay. 'I'he 
owners of real property, however, continually urge that they 
are unfairly treated, and that other property should be rated. 
Next there has been misconception, arising from the same cause, 
in the constant attempt to charge the occupier of lands and 
houses with rates, although the real effect of the rates must be, 
as a rule, to diminish the value of the property affected like an 
old-established land tax, so that rates, properly speaking, do 
not fall upon either owner or occupier. It would be hard, 
however, to persuade the mass of occupiers in England that 
they do not pay the rates, so that the expedient of dividing 
the rates between owner and occupier, though it cannot affect 
their real incidence to a substantial extent, constantly finds 
favour. The confusion has been further increased of late years 
by attempts, as far as towns are concerned, to find a new sub- 
ject of taxation in what are called site values^ as if rates them- 
selves were not in reality an appropriation by the state of a 
portion of the whole value of the property, subject to which all 
the other interests exist. It would be impossilde here even to 
state all the questions that have arisen about rates ; but the 
essential confusion caused by the neglect of practical men to 
study the natural history of taxation, as it may be called, must 
be obvious to every student. The frank recognition that local 
income taxes are impossible, and that taxation on property 
for lo(‘al purposes can only be applied to real property, where it 
becomes, usually or frequently, in the nature of a rent-charge, 
would have saved the legislature and the public an infinity of 
laborious discussion. 

Other taxes for local purposes comprise dues and tolls, such 
as harbour dues, where the money is required for such a definite 
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purpose as a harbour, maintained at the expense of the traffic 
accommodated. Here again the question arises as to whether 
the tax is a mere compulsory charge or payment for a service 
rendered. Among these tolls may perhaps be included some 
charges in the nature of octroi dues, imposed on commodities 
entering a town, but not to a great extent. Such dues, in the 
nature of customs, arc very common in continental cities, and 
yield large revenue to the local authorities, although they have 
lieen very generally, if not quite universally, abolished in the 
United Kingdom. They have been regarded with much dislike 
by most economists, and some dues of the kind whic h existed 
in London, viz., dues on coal and wine imported, and metage 
dues on grain, were much imposed until their final abolition in 
recent years. When of moderate account, however, dues of 
this sort appear no more objectionable than harbour dues 
already mentioned, or any other moderate charges on transac- 
tions. If of large amount and very numerous, they hamper 
trade, as all taxation tends to do, but that is no reason for 
condemning them specially when the choice lies between them 
and other forms of taxation. 

In addition, we have to notice certain taxes which up to 
1910-11 were levied by the British government and distributed 
to the local authorities, just as in France the government 
levies certain direct taxes, or centimes additionnelles^ added to 
its own direct taxes for the benefit of the local authorities. 
These taxes were additional beer and spirit dues (customs and 
excise), excise licences, and share of probate and estate duty. 
The remarks already made on the corresponding taxes levied 
for imperial purposes of course apply to these. Exceptionally, 
it may be added, as regards the licence taxes, which occupy 
quite an inferior place in the British system of taxation for 
imperial purposes, that the question whether some of them are 
not really direct in their incidence on the first person charged 
may also be raised, although they are classed with indirect taxes. 
Many of the licences are those of brewers, distillers and 
publicans, and others in trade, and are paid out of the general 
profits of the business, so that they can hardly be passed tm to 
the consumers, while other licences arc for shooting, for employ- 
ing carriages and men-servants, and for similar olqccts, where 
the charge on the payer is direct. I'his may be the place to 
mention that in other countries, as in France, the licence duties 
on traders arc more general than in the United Kingdom, and 
are levied on an elaborate scale, according to the size of popula- 
tion of the town where the; business is carried on, and the rent 
paid for the premises. 'I'hey take the place, to some extent, 
of the income tax, and arc usually classed with the direct taxes. 

The peculiarity of taxes which arc levied by the imperial 
authority and distributed among the local authorities for dis- 
bursement deserves notice. There must be a general cause for 
such an arrangement when we find it to have been in existence 
in France and other countries, and to have been introduced 
into the United Kingdom. And this cause no doubt is the 
need of the local authorities, and the difficulty of letting them 
have taxes of their own to levy which do not interfere with 
the imperial monopoly. The arrangement is obviously objec- 
tionable on the score of its conducing to local extravagance, as 
local authorities are not likely to be so economical with money 
that comes to them from the outside, as it were, as they would 
be with money directly taken from their own pockets, f.ocal 
authorities receive other subventions and aids from the central 
government besides the proceeds of these taxes, so that their 
appropriation for local needs is related to a large fjiiestion which 
belongs, however, to the gencml subject of local government, 
and not so much to the special subject of taxation. 

Incidence of Taxation, -~\xi describing the principal taxes 
which are employed in the United Kingdom to provide for 
the national expenditure, observations have neces.sarily been 
made upon the incidence, probable or assumed, upon the tax- 
payer, and on the question how far they may fall equally on 
the whole community without any S{)ecial incidence being 
traceable. The incidence of taxation is, however, a special 
subject for discussion, and is connected with various large 
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issues, such as that of Free Trade, which arc of deep interest which the individuals belong, and the property they own, will 

to economic students. be visited in turn, so that this taxation should be credited to 

The starting-point of discussions as to incidence of taxation them in an account of tlie incidence of taxes generally ; but 
is a classii-al passage in Adam Smith\s \V eaWi of Xutions {hook w ^ filly years is altogether too long a period lor such adjustments 
chap, ii.), where he lays down the following maxims with regard i to be made, d'hus a very largo proportion of the total revenue 
to taxes in general : i. "Fhe subjects of every state ought to I cannot l)c made available ior an account showing the incidence 
contril)ute towards the support of the government, as nearly I of taxation. There remain prineipally the income lax and one 
as possible, in proportion to their respective abilities ; that is. in j or two minor “ direct ” taxes, and the customs and excise 
proportion to the revenue which they respectively enjoy under 1 duties, These, it is Siiid, can he distributed among diflerent 
th(‘ protection of the state. 2. The tax whic'h each indi\ idual j classes of tax-payers, heeauso the income lax lalls on the owners 
is bound to pay ought to be certain and not arbitrary, Fvery | of incomes of all kinds of property subjec t to the duly, if their 
tax ought to he levied at the time or in the mai\ner in which , incomes arc above a certain limit, while the incideme of customs 
it is most likelv to he convenient for the contributor to pay i and excise duties can he ascerlaiiud by imjuiries as to the 
it. [Adam Smith spccialh' praises indirect taxes on com- , consumption of dutiable articles by dilTerent clin>ses. Even 
modities under this head, iSccause the consumer “ pays them ; here, !u)\\(‘ver, lornudahle dilliculties are presented. 'J'he 
by little and little as he buys the goods," and ‘‘ it must he his ; payers of income tax, unfortnnat(‘ly, are not one class hut 
own fault if lie e\er siilTers any considerable inconvenicncy i many, and although the rate of duty is the sanu\ the defini- 
froin such taxes."] 4. Every tax ought to he. so contrived . lion of income seems imperfect, so that many pay on a much 
as both to take out and keep out of the pocket.s of the people larger assessment ol income than seems lair in comparison 
as little as possil^le over and above what it brings into the j with other incomes of nominally thi‘ same amount, hut really 

public treasure of the state. [This last passage is .specially of much greater value when all deductions Irom tlu‘ gross sum 

directed against taxes which are expensive to collect, or dis- ' are fairly nxlconed. If all who pay ineorue tax arc lumped 
courage trade, or olfer temptation to smuggling, or subject ; together and contrasted with those who do not pa\ . then there 
people to fn'qiicnt visits of the tax-gatherer.] These maxims 1 is a false division to begin with, and there is so far no means 
have commanded universal assent, as they arc obviously the j of estaldishing equality or inequality. As regards indirect 
common sense of the sulijetT. t taxes, again, there appears no sniall diflu iilty in ascertaining 

It may he observed, however, that while general maxims are j the r(‘lati\e lonsiimplion of different c lasses, for the simple 
easy, tiie application presents diflicultics, and since* Adam | reason that in the same class so called the habits of consump- 
Smith wrote, and espec'iall\' in modern times, new (juestions i tion differ widely. It is only by a wide extension of the term 
of some interest ha\c been raised. Adam Smith docs not go j “ workingman," for instance, that a class which includes a steady 
minutely into the incidence of taxation. 'Taxes in his view j mechanic earning 30s. to £2 a week, who is frecjuently a total 
must come out of rent, or profit, or the wages of labour; and | abstainer, and a labourer of inferior ('apaeity and eha racier earn- 
he observes that every tax which falls finally upon one only j ing 158. to 20s. a week, and who is ;;e/ a total alistaincr. can he 
of the thrc'c sorts of revenue ‘‘ is necessarily unequal in so far j spoken of as one, and credit given to the one class lor so much 
as it does not affec't the other two,’’ and in examining differtmt 1 iaxatic^n on spirits, l)cer, tobacco, wine, lea and sugar. 1'here 
taxes he disregards as a rule this sort of ine(|ualit\. and con- | are also geographical differences of a serious kind. On the 
fines his observations “ to that inc^quality which is occasioned j other hand, tlie consumption by the income tax paying classes 
by a particular tax falling unequally upon that particular sort of customs and excise articles must vary indi^finitely amongst 
of private revenue which is affected by it.’’ Recent discussion, themselves, according to personal habits, size of families, and 

however, has gone rather to the point which Adam Smith I even their geographical dislrihution. A lurlher difficulty is 

neglected, that of inequality generally, not merely as between ; furnished by a f^ui'stion as to whi^tlier the employer ul domestic 
different sorts of income, but as between indiv iduals and ('lasses, servants who gives tlicm tlu‘ir hoard does or doc s not hear the 
The whole burden of taxation, it is maintained, .should fall ’ Tairden of the duties on the articles which they consume, and 
(Equally upon classes an^l individuals as far as possildc, and, , which he buys for their use. 'Theoretically the Imrden falls 
if necessary, taxes falling (.x]ually upon spec ial sources of private | on them as consumers. They would have m(;rc real wages, it 
revenue sliould he balanet*d against cacli other in order to : is said, if the price of the artick's they (onsurne was not raised 
obtain the desired result. Along with this view has arisen | by taxation. But prac tically most employers are convinced 

the question whether the burden of ta.xation should not be | that they pay the taxes for their servants. To establish, 

progressive — the proportion of the sum taken by the slate from i therefore, any fair account of the ineidrnce of indirect taxes 

the tax-payers increasing with the wealth of the individual ; cm dilferent c'lusscs of the eommunit}’, real classes being dis- 
hecause ability to pay taxes is assumed to be not in proportion linguislu‘d, and not a mere rough grouping into so-eallcd classes 
to, hut to increase with the size of, the income. of units who arc* altogether hetcTCjgeweous, is probably be3'ond 

What opinion should he held regarding this modem view ' the skill of man. 
as to equality in taxation, whic'h differs so widely from an\- All this is (‘vident on n view of imperial taxation alone. In 
thing countenanced by Adam Smith, though his language is studying equality, moreover, local taxation must he brought 
echoed in it? The answer must he that, hcjiwcver sound, the into view, witli c\'en more impracticahle differences of opinion 
view is for the most part far too ambitious. One difficulty is as to the real incidence of the taxation. 'The moment rates 
caused by the large proportion of the taxes in almost every arc brought into question it is seen at once how impossible 
system of taxation, and at an\’ rate? in the British s\"stcm, it would be to estalilish ecjuality among tax-p.ayers, when 
where the exact incidence is in no way traceable, or where ownc*rs on one side and cKciipiers on the other claim that they 
there is no sort of general agreement as to the incidence. 'The each bear the hunlim of liic same taxes, and economists favour 
whole of the Hriti.sh revenue from post office and telegraph the opinion that much of the* Inirden is in the nature of a rent- 
service, and the whole of the stamp revcmuc, arc derivf*d from charge on the property, and in any case is equally diffused over 
charges whose exact incidence cannot he traced. We have the whole coiiimimity. 

seen, indeed, that doubt is even fedt as to whether post office Adam Smith was thus not altogether badly advised in not 
and telegraph charges can he treated as taxes at all. Again, carrying his investigations into the equality of taxation farther 
the death duties are in a distinct category, these duties falling than he did. 'There* was another reason for his so doing in the 
each year not on a particular class of the community, or a heaviness of the burden of taxation at thci time he wrote, 
partic'iilar kind of property, htit on a few individuals only, governments exacting as much as they could, and being only 
who are in some cases treated severely, while others may have tlesirous of finding the easiest means of doing so. It is the 
no cause of complaint. In the course of fifty years, it may very lightness of taxation in recc'nt years which has suggested 
be said, the balance will be rectified, and the whole class to the possibility of comparing the relative burdens of different 
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classes, which would have seemed quite hopeless with a high 
taxation and an immense variety of high taxes. The conclusion 
that with good taxes long established the burden of taxation 
tends to become c(|ual over the whole community was certainly 
not ill founded in the circumstances of former times, and may be 
acc(‘pl<^d as true even in the present day. 

As to progri'ssive taxation based on the assumption that 
equality recjuires a larger proportionate charge upon a big 
income than on one of a smaller amount, the practical applica- 
tion of the principle, if true, would be impossible. A great 
deal more would need to be known than is now known as to the 
effect of taxes on different ('lasses, and the aggregate amount 
of different incomes, before such a task could be undertaken. 
If there is a greater proportionate charge already on the larger 
in('om(‘s, nothing more nc^ed be done, and wc cannot know that 
then* is not. As to the justice of such a progressive tax, there 
is a common opinion in its favour among economists, at least 
to lh(^ extent of exempting a certain minimum of subsistence 
from taxation ; but tlie present writer, after accepting this 
view in early life on the authority of Mill, must now express 
the greatest doubt, 'the ideal is C(|uality, and no measure of a 
minimum of subsistence can really be d(ivised. 

Of course there may be single taxes which arc progressive 
in form, such as the licence tax in France, or the income tax 
in Great Hrita in, where progression is established by abate- 
ments, or the death duties, where progression by s('ale is very 
common, but such progression may arise in a different way 
and on differe nt princ'iples from those proposed in defence of a 
general system of progressive taxation. It may be expedient 
for balancing taxation and roughly redn'ssing palpable in- 
equalities, and may be adopted for that purpose and no other. 

Statistieval inquiri(*s as to the inciden('e of taxation or of 
particular ta\(\s, though ideal or even approximate equality 
of a palpable* arithmetical kind is practically unattainable by 
gov('rnments, are not altogether to be put aside, 'riie informa- 
tion thus obtainable may be useful as far as it goes, indicating 
the direc'tions in which the burden of taxation may ])ress, and 
forming a guide of some utility when ('hanges of taxation are 
contemplated. Calculations, for instanc'c, as to what people 
at th(i lower levels of the in(M')me tax must pay bcc'ause they 
happen to be struck by every sort of t;ix as no other class is, 
and ('ilculations as to the freedom from taxation of large 
numbers of other classes whose habits of consumption and 
living enable them to escape the tax-gatherer as the class to 
which they belong cannot generally do, may help a finani^e 
minister in the selection of taxes to be rcpcak?d or redui'cd 
or to be newly imposed. With every effort after equality he 
must fail to satisfy all, hut friction may be diminished and the 
work of carrying on gen ernment (juictly and steadily facilitated. 

Taxes and Free Trade . — Taxatiem ought not to interfere 
willi trade if possible, and the object of Adam Smith’s maxims, 
as we have seen, was largely to erect sign-posts warning finance 
ministers against the kind of taxes likely to harass traders. 
'rh(T(‘ has b(M‘n miu'h dist'ussion, however, on free trade since 
Adam Smith’s time, and the far-reaching nature of his warnings 
is not even yet generally understood. There wall probably be 
gcncTal agreement as to the wisdom of avoiding taxes whic h 
are uncertain and arbitrary, or wdiich involve frequent visits 
of the tax-gatherer ; but so far from there being a general 
assent in all countries to his maxims as to the expediency of 
avoiding taxation which takes more from the tax-payer than 
w'hat comes into the hands of the government, this is the very 
characteristic of duties deliberately imposed by most govern- 
ments for the purpose' of intcTfering with trade, and frequently 
called for even in the United Kingdom wdth a similar object. 
In a question of taxation, however, for the purpose of meeting 
the exyx'nscs of the government, all such duties must be nded 
out. Taxes, as instruments for advancing the prosperity of a 
country, are things unknown to the study of “ taxation ” in 
the proper sense of the word. The only proper object of taxa- 
tion is to meet the expenses of the state, and when taxes arc 
used primarily or mainly for some other object they can only 


be justified by political and economic rea.sons of a different order 
fnjm anything that has been under discussion. 

On this ground, in an account of taxation proper, one might 
avoid discussing altogether the question of irregular or illegiti- 
mate taxation. But the subject is of too much popular interest, 
perhaps, to be passed over altogether. Generally, then, it may 
be affirmed that taxation in its essential nature (annot be 
thought of as a good instrument for promoting trade and the 
advancement of a country. So far as it operates at all, it 
operates by diverting trade from the channels in which it would 
naturally flow into other channels, and this diversion of in- 
dustry, so far as it goes, must involve loss. People are induced 
to do things they would otherwise leave alone, or to leave alone 
what they w'ould otherwise do, because money is given to them 
out of the pockets of the tax-paycTS to make it worth their 
while to do so ; but there is palpably loss and not profit in the 
proceeding. It is urged that in time industries are set up that 
would not otherwise have existed, and population thereby 
attracted, this being especially the argument for protective 
duties in n(.*w countrit^s ; but even so, there is loss to set against 
the final gain, if any, and wc have not yet had an account in 
which a balance of loss and gain is attempted. The presump- 
tion is that on balance thc're is loss. In new countries especially 
the diversion of industry from its natural development cannot 
but be mischievous, wrong manufactures and industries being 
stit up at the expense of the wh(jlc community, instead of those 
manufactures and industri(^s whi(!h would be most profitable. 

There is more to bc^ said for the political argument which 
indu('(*d Adam Smith to fav(jur navigation laws, giving a pre- 
ference to national shipping in national waters, and fijr a 
similar political argument in favour of duties on agricultural 
produce imported into the country, on the ground, as regards 
navigation, that the prosperity of the shipping industry in 
particular was essential to the safety of the country, and on 
the ground, as regards duties on agricultural pnxluce, that tlu^ 
maintenances of ii largcT rural population and of a larger agri- 
('nltural production than would exist under natural conditions 
of perfect free trade w’as essential to thes welfare of the state 
and cx'cn to its very existence in the possible event of a temporary 
defeat at sea and a partial blockade of the coasts. This is not 
the place to discuss such political prohh'ms, but there is no 
question of free trade theory involved if the cost to the com- 
munity of any such taxation is frankly acknowledged. 

Sir John A. Macdonald, the great protectionist prime minister 
of Canada, in a convc'rsation with the present writer in 1882, 
avowed without hesitation that protectionist taxation in 
('anada was indefensible on economic grounds, and he defended 
it exclusively for politic'ul rt'asons. Politic'ally one might differ 
from him, but economists as such must either be silent wlien 
political reasons are alleged for taxes that arc against funda- 
mental maxims, or must be content to point out tlie cost of the 
taxes in order that the communities concerned may decide 
whether the object in view is obtainable by means of the taxa- 
tion, and is worth the price. 

A great deal has been said as to taxes termed “ counter- 
vailing duties,” w'hirh an? ('ailed for in onk'X to defend free 
trade itself against the protectionist bounties of foreign govern- 
ments. Such duties are obviously taxes outsid(i the limits 
to be considered in a question of Uixation proper. 'Uicy are 
to be imposed for other purpos(?s than revenue. As to the claim 
for th(?m that they will r(?st(3re free trade conditions by nullify- 
ing the foreign bounties which have caused a disturbance of 
trade, this is really in the nature of a political reason. A 
country which is so devoted to free trade that it not only 
practises free trade itself but endeavours to convert others by 
nullifying their protectiimist measures as far as it can, even with 
immediate loss to itself, departs from the guidance of self- 
interest so far ; but its political action may be justifiable in 
the long nin by other c(3nsid(‘rations. It seems right to point 
out, h(wvever, that countervailing duties, which arc really 
differential duties of a special kind, are not the good expedient 
they arc supposed to be for nullifying foreign bounties ; that 
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experience of diflerential duties in former times is altogether 
against them ; and that they cannot be enforced without 
certificates of origin and other causes of harassment and con- 
fusion in the conduct of trade. 

'Die extent of the interference with trade, in regard to par- 
ticular taxes, is also a matter of importance. A particular 
tax is not necessarily to be condemned bec ause it takes a little 
more out of the poc kets of the people than what the government 
receives. Such a defect is a ground for consideration in weighing 
a particular tax against others, but it is only one inconvenience 
among many incidental to all taxes. 

Some English applications of free trade theory in recent times 
in the matter of import duties have been pedantic — the abolition 
of the shilling corn duty in 1869 by Robert Lowe (Lord Sher- 
brooke) being typic'al of this pedantry, though it is not the only 
instance. No cioubt, in theory, this duty, being levied on the 
import only and not cm the home production of corn, took from 
the tax-payer a shilling on every quarter of grain prodin cd at 
home which did not go into the exchequer. Per contra the tax 
was wholly unfelt, a shilling a quarter only affecting an average 
family of four persons to the extent of three shillings per annum, 
or about three farthings a week, while it was paid little by little, 
as Adam Smith explains with regard to indirect taxc's in general, j 
The amount yielded, moreover, was ccmsiderahle, bc'ing equal 
to a penny on the income tax, which it is desirable to maintain 
as a reserve of taxatiem. When we balance advantages and 
disadvantages, therefore, the repeal of the corn duty and similar 
measures would appear to have been .sacrifices of revenue 
without adequate reason. 

Rates of -Apart from the merits or demerits of 

particular taxes or groups of taxes, and the questions as to 
inequality, injury to trade, and the like already discussed, the 
aggregate of taxation, or rather revenue, of a state may be con- 
sidered in the most general way, having regard to the propor- 
tion appropriated by the state of the total income of the com- 
munity, and the return made by the state therefor. Here 
there arc the greatest variations. At one time, for instance, 
during the great wars at the beginning of the 19th century, it 
was calculated that the British government expenditure, and 
the corresponding revenue, mostly raised by taxation, were 
each equal to about one-third of the aggr(‘gate of individual 
incomes — that is, as £90,000,000 to about £270,000,000. Pro- 
portions even higher have not been unknown in history, and 
it is probable that in Russia, India, Eg>'pt, and in other countries 
at this moment, in time of peace, the proportion may amount 
to one-fourth or one-fifth. ()n the other hand, some years ago 
in the United Kingdom, before the high expenditure on army 
and navy began, and before the South African war of 1899-1902, 
it is probable that with an outlay of less than £100,000,000 by 
the central government, the proportion of this outlay to the 
aggregate income of the people was not higher than nne- 
fourteenlh. At the beginning of 1902, when the South African 
war was closing, the normal peac'e expenditure, even reckoned 
at £160,000,000, did not exceed one-tenth j while even peace and 
war expenditure together in 1901, taking them as close on 
£200,000,000, did not exceed one-eighth. These varying pro- 
portions, however, mean different things eronomi(’ally, and it is 
of obvious interest that, besides questions as to particular taxes, 
the broad effect of the whole burden of taxation should also 
be discussed. 

The important points in this connexion appear to be : (i) 
Very large appropriations can be made by the state from the 
revenue of its subjects without permanent injury. The com- 
munity thereby suffers, but the land and fixed capital remain, 
and when the high government expenditure ceases individuals 
at once have the benefit, subject to possible disturbance at the 
moment of transition, when many persons employed by the 
state return to private employment. (2) A state which in 
ordinary times appropriates one-tenth or some less proportion 
of aggregate individual incomes is much stronger relatively 
than a state absorbing one-fourth, one-third, or even a higher 
proportion. It has much larger resources, which would be 


available if time were given to develop them. (3) When tlie 
proportion becomes one-tenth or less it is doubtful whether the 
state can do best for its subjects by making the proportion 
still lower, that is, by abandoning one tax after another, or 
whether equal or greater advantage would not be gained by 
using the revenue for wise purposes under the direction of the 
state, such as great works of sanitation, or water supply, or 
public defence. In other words, when taxes arc ver\ moderate 
and the revenue appropriated by the state is a small part only 
of the aggregate of individual ineomes, it seems possible that 
individuals in a rich country may waste individualh resources 
which the state could apply to very profitable purposes. The 
state, for instance, could perhaps more usefully engage in some 
great works, such as establishing reservoirs of water lor the use 
of town populations on a systematic plan, or making a tunnel 
under one of the ('hannels between Ireland and Great Britain, 
or a sca-canal across Scotland between the Clyde and the Forth, 
or purchasing land from Irish landlords and transferring it to 
tenants, than allow money to fructify or not fructify, as the 
ca.se may be, in the pockets of individuals. Probably there are 
no works more beneficial to a community in the long run than 
those like a tunnel between Ireland and Great Britain, which 
open an entirely new means of communication of strategical as 
well as commercial value, but are not likely to pay the itulivadual 
entrepreneur within a short period of time. 

Authoritiks. — See also, for taxation and taxers in difk-rcTit 
countries, the separate articles on the finance under the heading of 
each country; and the articles on Free Trade, Proti ctkjn and 
Tariffs. I'he following short list of authors may be useful to the 
student : -Adam Smith, of Nations ; Ricardo iM'Culloch, 

Principles of Taxation \ Mill, t Principles of Political I'.conamv ; 
Bastable, Public Finance ; E. R. \. Seligman, Shifting and Incidence 
of Taxation (2nd erl., 1899) ; Gamier, Traite de Finances ; ('ohn, 
System der N ational-Okonnmie ; Wagner, Finanzwi^sensehaft ; 
Rose her, System dcr Finamwissenschaft. (R. Gn.) 

TAXIDERMY, the art of preserving the integument, together 
with the scales, feathers or fur, of animals. Little is known 
of the beginnings of the practice of the “ stuffing ” or “ setting 
up ’’ of animals for ornament or for scientific purposes ; and it 
is highly probable, from what we gather from old works of 
travel or natural history, that the art is not more than some 
three hundred years old. It was practised in England towards 
the end of the 17th century, as is proved by the Sloane (ollec- 
tion, which in 1725 formed the nucleus of the collection of 
natural history now lodged in the galleries at South Kensington. 

It was not until the middle of last century that any treatise 
devoted to the principles of the then little understood art was 
published in France, R. A. F. ReuumuFs treatise (1749) being 
probably the first, d'his was followed at intervals l)y others in 
France and Germany, until the beginning of the 19th century, 
when the English began to move in the matter, and several 
works were published, notably those by E. Donovan,i W. 
Swainson,2 (.'apt. Thomas Brown ^ and others. These works, 
however, are long since inadequate ; and at the Grc'at Ex- 
hibition of 1851, the Germans and French taught British taxi- 
dermists the rudiments of scientific treatment of natural 
objects. The demands of sportsmen for the due preservation 
of their trophies, and tho requirements of the great museums 
in every civiliz(?d country, have rapidly transformed a crude 
handicraft into an elaborate art, and the finest modern results, 
as produced by a private firm like Rowland Ward in England, 
or the expert staff of the American museum of Natural History 
in New York, leave almost nothing to be desired. The rapidly 
recurring editions of Rowland Ward’s handbook ■* supply a 
guide to the amateur specially useful as indicating what may 
be done in the field; John Rowley’s little manual^ supplies 

' Instructions for Collecting and Preserving Various Subjects of 
Natural History (London, 1794). 

* The Naturalist's Guide for Collecting and Preserving Subjects of 
Natural liistorv and Botany (T^ondon, 1822). 

® Taxidermist's Manual (Glasgow, 1833). 

* The Sportsman’s Handbook to Practical Collecting, Preserving 

and Artistic Setting up of Trophies and Specimens (London, many 
editions). • The Art of Taxidermy (New York, 1898). 
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morii detail as to what may be done in the workshop ; 
Montague Browne's elaborate treatise ^ remains a standard 
work, whilst William 'F. Hornaday 2 has supplied a very full 
account of the excellent American methods which he has done 
so much to develop. 

The first principle governing the art is that, after the specimen 
has been procured, in as fresh and clean a state as may be, 
it should have the skin stripped from the body in such a manner 
as not to disturb the scales if a fish or a reptile, the feathers if 
a bird, or the fur or hair if a mammal. 'Fo do this correctly 
requires a small stock of tools, as well as a great amount of 
patience and perseverance. The appliances comprise several 
sharp knives (some pointed and some obtuse), a pair of scissors, 
a pair of pliers, a pair of nippers or “ cutting-pliers," some tow, 
wadding, needles and thread, also a “ stuffing-iron," some 
crooked awls, a pair of fine long flat-nosed pliers, and a camel- 
hair brush. The preservative compound is often the original 
(Hccoeur’s) ‘ arsenical soap," made by cutting up and boiling 
2 tb of white soap, to which 12 oz. of salt of tartar and 4 oz. 
of powdered lime (or whiting) are added when dissolved ; to 
this mixture', when nearly cold, 2 lb of pow'dered arsenic and 
5 oz. of camphor (the latter previously triturated in a mortar 
with spirits of wine) are added. 'Fhe mixture is put away in 
small jars or pots for use. Like all arseniciil preparations, 
this is exceedingly dangerous in the hands of unskilled persons, 
often causing shortness of breath, sores, brittleness of the nails 
and other symptoms ; and, as arsenic is really no protection 
against the attacks of insects, an efficient substitute has been | 
invented by Browne, composed of i lb of white curd soap 
and lb of whiting boiled together, to which is added, whilst 
hot, ij oz. of chloride of lime, and, when cold, i oz. of tincture 
of musk. 'Fhis mixture is perfectly vSafe to use when cold 
(although when hot the fumes should not be inhaled, owing 
to the chlorine given off), and is spoken of as doing its work 
efficiently. Solutions of corrosive sublimate, often recom- 
mended, are, even if efficient, dangerous in the extreme. 
Powders consisting of tannin, pepper, camphor, and burnt alum 
arc sometimes used for making skins," but they dry them too 
rapidly for the purposes of “ mounting." Mammals are best 
preserved by a mixture of i lb of burnt alum to J lb of salt- 
petre ; this, when intimately mixed, should be well rubbed into 
the skin. Fishes and reptiles, when not cast and modelled, 
are best preserved in rectified spirits of wine ; but this, when 
economy is desired, can be replaced by “Muller's solution" 
(bichromate of potash 2 oz., sulphate of soda i oz., distilled 
water 3 pints) or by a nearly saturated solution of chloride of 
zinc. The cleaning of feathers and furs is performed by rubbing 
them lightly with wadding soaked in benzoline, afterwards 
dusting on yflaster of Paris, which is beaten out, when dry, 
with a bunch of feathers. 

The ])reparation and mounting of bird specimens, the oh'jccts 
most usually selected by the amateur, are performed in the follow- 
ing manner. The specimen to be operated upon should have its 
nostrils and throat closed by plugs of cotton -wool or tow ; both 
wing-bones should be broken close to the btxly, anti the bird laid 
upon a table on its back ; and, as birds — especially white- breasted 
ones — should seldom, if ever, be opened on the breast, an incision 
should be made in the .skin under the wing on the side most 
damaged, from which the thigh protrudes when pushed up slightly; 
this is cut through eit its junction with the body, when the knife 
is gently used to separate the skin from this, until the wing-bone 
is seen on the open side. This is then cut through by scissors, 
and by careful manipulation the skin is further freed from the back 
and breast until tlic neck can be cut oft. The other side now 
remains to be dealt with ; from this the wing is cut by travelling 
downwards, the remaining leg is cut away, and very careful skinning 
over the stomach and upon the lower back brings the operator to 
the tail, which is cut off, leaving a small portion of the bone (the 
coccyx) in the skin. The body now falls off, and nothing remains 
in the skin but the neck and head. To skin these out properly 
without unduly stretching the integument, is a task trying to the 
patience, but it can be accomplished by gradually working the 
skin away from the back of the head forward, taking care to avoid 

' Artistic and Scientific Taxidermy and Modelling (London, 1896). 

• Taxidermy and Zoological Collecting (London, seventh e<lition, 
1901). 


cutting the eyes or tlie eyelids, but, by cautious management, to 
cut the membranous skin over those parts, so that the eyes are 
easily extracted from the orbits without bursting. The skin should 
be freed down nearly to the beak, and then the back of the head, 
with neck attached, should be cut off. the brains extracted, all the 
flesh cleared from tlie skull and from the bones of the wings, legs 
and tail, the skin painted with the preservative, and ultimately 
turned into its proper position. When “ skins ” only are to be 
made for the cabinet, it is sufficient to fill the head and neck with 
chopped tow, the bofiy with a false one made of tow, tightly packed 
or loose according to the genius of the preparer, to sew up the skin 
of the stomach, and to place a band of pa])er lightly pinned around 
the body over the breast and wings, and allow it to remain in a 
warm position, free from dust, for several days or weeks, according 
to the size of the specimen. It should then be labelled with name, 
sex, locality and date, and put away with insect powder around it. 

When, however, the specimen is to be “ mounted,” the opera- 
tions should be carried np to the point of returning the skin, and 
then a false body of tightly wrapped tow is made upon a wire 
pointed at its upper end. This is inserted through the incision 
under the wing, the pointed end going up the neck and through 
the skull to the outside. When the imitation body rests within 
the skin, pointed wires are thrust through the soles of the feet, up 
the skin of the back of the legs, and are finally clenchefl in the 
body. Wires are also thrust into the butts of the wings, following 
the skin of the under surface, and also clenched through into the 
bofly. A stand or perch is provided, and tlie bird, being fixed 
upon this, is, after the eyes liave been inserted, arranged in the 
most natural attitude which the skill of the taxidermist can give it. 

Mammals are cut along the stomach from nearly tlie middle to 
the breast, and are skinned by working out the hind legs first, 
cutting them off under the skin at the junction of the femur with 
the tibia, and carefully stripping the skin off the lower back and 
front until the tail is reached, the flesh anti bones of which arc 
pulled out of the skin, leaving the operator free to follow or up the 
back and chest until the fore legs are reached, which are cut off 
in like manner. The neck and head are skinned out down to the 
inner edges of the lips and nose, great care being exercised nut to 
cut the outer portions of the ears, the eyelids, the nose or the lips. 
The flesh being cleared off. and the brain and eyes extracted, the 
skull should adhere to the skin by the inner edges of the lips. All 
the flesh should be trimmed from the bones of the legs. The head, 
being shaped, where the flesh was removed, by tow and clay, is 
returned into the skin. A long wire of sufficient strength is 
tightly bound with tow, making a long, narrow body, through 
which wires arc thrust by the skin of the soles of the feet. The 
leg wires and bones being wrapped with tow and clay into shape, 
the points of the uires are pushed through the tow body and 
clenched. They and the body arc then bent into the (fesired 
position, and modelled up by the addition of more tow and clay, 
until the contours of the natural body are imitated, when the 
stomach is sewn up. A hoard is provided upon which to fix the 
specimen, artificial eyes are inserterl, the lips, nose and eyelids fixed 
by means of pins or ” neeflle-points," and the specimen is then 
placed in a warm situation to dry. 

Reptiles, whtm small, have tlieir skin removed by cutting away 
the attachment of the skull to the cervical vertebrae, and by turn- 
ing the decapitated trunk out at the mouth by delicate manipula- 
tion. When large, they arc cut along their meilian line, and 
treated in the same manner as mammals. 

Fishes, after being covered on their best side with paper or 
muslin to protect the scales, are cut along the other side from the 
tail to the gills, and arc skinnefl out by removing ” cutlets,” as 
large as is possible without cracking the skin, which, indeed, should 
be kept damp during work. After being cured with a preservative, 
they are filletl with sawdust or dry plaster of Paris, sewn up, turned 
over on a board, the fins pinned out, and the mouth adjusted, 
and, when perfectly dry, the plaster may be shaken out. 

The new school of taxidermists, with new methods, whose 
aim is to combine knowledge of anatomy and modelling with 
taxidcrmic technique, has now come to the front, all processes 
of “ stuffing " have been discarded in favour of modelling. 
Within the limits of an article like the present it is impossible 
to do more than glance at the intricate processes involved in 
this. In the case of mammals, after the skin has been com- 
pletely removed, even to the toes, a copy is made of the body, 
posed as in life, and from this an accurate representation of 
form, including delineation of muscles, &c., is built up in light 
materials, and known as the “ manikin " ; the model is then 
covered with the skin, which is damped, and moulded to follow 
every depression and prominence, the manikin, before having 
the skin put on it, frequently being covered completely with a 
thin layer of clay ; the study is then suffered to dry ; and, 
models having been made, in the case of large animals, of the 
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mucous membrane of the jaws, palate, tongue and lips, these 
are tmthfully rf])rodiircd in a plastic material. 'I'he ordinary 
i^lass eyes are discarded, and hollow globes, specially made, arc 
hand-painted from nature, and arc rixecl in the head so as to 
convey the exact expression which the pose of the body demands. 
Birds, if of any size, can be mcMlelled in like manner, and fishes 
are treated by a nearly identical process, being finally coloured 
as in a “ still life " painting. 

To give a life-like representation, attention is also paid to 
artistic “ mounting.’’ By this is meant the surrounding of 
specimens with appropriate accessories, and it is well exemplified 
by the work shown in the natural history museum at South 
Kensington, where, for example, birds arc arranged as in a 
state of nature. 

The great American museums have extended a similar method 
to the mounting of even large' mammals, whilst they have made 
bird groups naturally still more life-like by panoramic back- 
grounds and top and side lighting of tlie cases. (M. B.) 

TAY, the longest river in Scotland. Worn its source in Ifen 
Lui (3708 ft.), a moimUiin on the borders of l^Tthshire an«l 
Argvllshire, it pursues a mainly north-easterly dinn tion to 
Logierait, where it curves to the south by cast as far as I lunkold ; 
there its course turns to the south-east to the mouth of the 
Isla, where it bends towards the south by west to the vicinity 
of Scone. From this point it makes a sharp dcsi ent to the 
south by east beyond ihe county town, when it sweeps south- 
east to near Newburgh in Fifeshirc, where it again faces the 
north-cast as far as Thoughty Ferry, whence it llows straight 
eastwards into the North Sea, off Buddon Ness in Forfarshire, 
after a total run of tt; miles. During the first tt miles it is 
known as the P'illan and discharges into Loch Dochart. From 
the lake it emerges as the Dochart (13 m.), which enters Loch 
day at Killin, Flowing through the loch for i.\\ m., it issues 
at Kenmore under its proper name of lay. From hence to the 
sea its course measures 78 J m., from winch we may deduct 
25 m. as the length of the Firth of lay (which begins at Cairnie- 
picr Ferry), leaving 53. V m. as the length of the stream l)Ctween 
Kenmore and the mouth of the Earn. Its principal allluents on 
the right are the I>ran, Almond and Earn, and on the left the 
Lyon, Tummcl and Isla. Along with its tributaries, therefore, 
it drains all Perthshire and portions of Forfarshire and Argyll- 
shire, having a catchment basin of 2400 sep m. In many ])arts 
the current is impetuous, and in flood has occ'asionally wrought 
much havoc, certain of the inundations being historically 
important. Its mean discharge of water every minute is 
estimated to amount to 273,000 cubic ft., a larger outpour 
than that of any other stream in the Tnited Kingdom. Vessels 
make Dundee at all stages of the tide, and the estuary is navig- 
able to Newburgh by vessels of 500 tons, and as far as Perth 
by ships of 200 tons. The navigation, however, is seriously 
obstructed by shifting sandbanks. I’he estuary varies in width 
from I m. at Caimiepier Ferry to fully 3 m. at its mouth. I'he 
principal points on the river arc Crianlarich on the Fillan (with 
^.tations on the West Highland and Callander to Oban railways), 
Luib and Killin on the Docliart, Kenmore, Aberfeldy, Diinkdd, 
Bimam, Stanley, Scone, Perth and, on the north shore of the 
firth, Errol, Dundee, Broughty Ferry and Monifieth, and, on 
the south shore, Newburgh, Newport and Tayport. Tt is 
bridged at Kenmore, Aberfeldy, Logierait, Dunkeld, Caputh 
and Perth (3). The first railway viaduct across the firth at 
Dundee was nearly twm miles long and had beem in use for some 
eighteen months from the date of its opening in 1877. During 
the night of the 28th of December 1879, however, while a great 
gale was at the height of its fury, the passing of a train over 
the central section gave purchase to the tempest and that 
portion of the structure was blown down along with the train 
and the unfortunate travellers. Some 75 to 90 persons are 
supposed to have perished. The second bridge of somew^hat 
lower height, 2 m. and 73 yds. in length, was erected 60 ft. higher 
up stream and opened in 1887. 'Fhe Tay is famous for salmon, 
the annual catch in the river and estuary being the most 
valuable in Scotland. There is a hatchery at Hormontfield, 


('lo.se to Luncarty station, 4 m. N. of Perth, for th(' artificial 
breeding of salmon, the fish being liberated from the ponds 
about th(i age of three years. In respect of riparian scenery 
the Tay as a whole is the most beautiful river in Scotland, tlui 
stretch between Logierait and Cargill, particularly the reaches 
alwe and below Dunkeld, being universally admired. 

TAY, LOCH, the largest lake in Perthshire, Scotland. It is 
.situated about the middle of the county and has a flattened 
ogee form, with a general trend from N.E. to S.W. It is 14. J m. 
long from Killin at the head to Kenmore at the foot, Irom J m. 
to fully X m. wide. The maximum dt'plh is 508 ft., the mean 
depth 200 ft. The lake lies 355 ft. above the sea, < overs an 
area of 6550 acres, ( 3 r over 10 S(|, m., and has a drainage basin 
of 232 S(|. 111., including the overflow from Lochs Do( liart and 
lubhair. It receives at Killin the riv(*r.s Lochay and Dochart 
and discharges by the 'lay at Kenmon\ Ben Lawers (3984 ft.) 
ris(‘s near the left bank. 'Fhere are pi(TS at Killin, Ardeonaig, 
Lawers, Fernan and Kenmore, at which the steamers call during 
the tourist season ; ferries at Ardeonaig and Lawers ; and a 
coaching road fni the left shorts and a somewhat longtT and more 
hilly road on the right. At the foot of the lake is an island 
containing the ruins of the priory which was founded in 1121 
by Alexander 1 . in memory of his wife Sibylla, daughter of 
Henry 1 . She was buried here. T.och 'lay enjoys great repute 
for its salmon-fishing. 

TAYABAS, a town of the province of Tayabas, Luzon, 
Philippine Islands, 8 m. N. of Liicena, the capital. Pop. of 
the municipality (1903) 14,740. 'Tayabas is picturesquely 
situated on the slopes of the extinct volcano Banajao, and 
commands a magnificimt view of the surrounding country, 
which is extremely fertile, and is planted in ric(^ and eoeo-nuls. 
Its climate, although cool, is very unhc'althy, malignant malarial 
fevers causing a high d(‘ath-rate. It has a church and convent 
of large siz(i and massive construction. During th(i revolt of 
1896 a Spanish garrison ocTupying these buildings withstocxl 
a siege of fifty-eight (lays» at the end of which it was 
forced to surrender by lack of food. Tagalog and Bicol are 
the languages spok(^n. Until 1901 Tayabas was the capital 
of the province. 

TAYGETUS (Tarycro? or Tarycroe, mod. St Elias or Pente- 
daktylon), the higliest mountain ridge in the Peloponnese, 
separating Laconia from Mi'ssenia. Height 7900 ft. The 
highest point is H. Elias ; here horses are said to have been 
sacrificed to Helios. 

TAYLOR, ANN (1782-1866), afterwards Mrs Gilbert, and 
TAYLOR, JANE (1783-1824), English writt^rs for children, 
(laughters of Isaac laylor (1759-1829), were bom in London 
on the 30th of Jiinnary 1782 and the 23rd of September 1783 
respectively. In 1786 th(? Taylors went to live at Lavenham 
in Suffolk, and ten y(‘ars later removed to Colchester. Jane wiis 
a lively and entertaining child, and composed plays and po{‘ms 
at a v(Ty early age. 'I'heir father and mother held advanced 
views on education, and under their guidan('c the girls were 
instructed not only in their father’s art of engraving, hut in 
the principles of fortification. 'Pheir poems were written in 
short intervals in the round of ea('h day’s occupations. Ann 
introdiued herself to the publishers Darton and Harvey by a 
rh}Tned answ(T to a puzzle in the Minor's Pocket Book for 1799, 
and Jane made her first appearance in print in the same 
periodical with “ 'the Beggar Boy.” The publishers then 
wrote to Isaac Taylor asking for more verses for children from 
his family, and the result was Orifpnal Poems for Infant Minds 
(2 vols., 1804-5), by “ several young persons,” of whom Ann 
and Jane were the largest contributors. The book had an 
immediate and lasting success. Tt went through numerous 
editions, and was translated into German, Dutch and Russian. 
Ann and Jane Taylor wrote din^'tly for childnm, and viewed 
events and morals from the nursery standpoint. They had 
many imitators, but few serious rivals in their own kind, except 
perhaps Mrs Elizabeth 'Furncr. 'Fhey followed up this success 
with Rhymes for the Nursery (1806)," Hymns for Infant Minds 
(1808, 2nd (*d. i8ro), a less-known collection, Signor Topsy 
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TurvVs Wonderful Ma^ic Lantern; oty The World Turned 
Upside Dawn and Original Hymns for Sunday School 

( i 8 t 2). In 1813 Ann married a Congregational minister, the 
Rev. Josiah (iilbert, and Jane went to live at Ilfracombe with 
her brother Isaac. In i8ib Jane returned to Ongar, where the 
family had been settled for some years, and died there on the 
r^th of April 1824. Mrs Gilbert died at Nottingham on the 
20th of December 1866. Both sisters wrote after their separa- 
tion, but none of their later works had the same vogue. Jane 
showed more wit and vivacity than her sister, notably in the 
Contributions of Q. Q. (2 vols., 1824), and in Display, a Tale for 
Young People (1815) ; but, though she was generally supposed 
to l)e the chief writer of the two, some of the most famous 
pieces in their joint works, such as I thank the goodness and 
the grace,” “ Meddlesome Matty,” “ The Notorious Glutton,” &^c., 
are by Ann. 

The* be*st edition of the Poetical W(yrhs of the sisters is that of 
1877. riiere is an t*xcellciit edition (igo;^) of the Orifrmal Poems 
and Others, by Aim and Jane Taylor and Adelaide O’Keeffe, edited 
by K. V. Luns, with illnstndions by F. I). Bedford. 

Abundant information about Ann and Jane 'Paylor is to be 
found in: Autobiography and Other Memorials of Mrs Gilbert 
(2 vols., 1874). erlited l)y her son Josiah Cilfiert ; Isaac Taylor. 
Alemoirs ... of Jane Taylor (2 vols., TS25), and the collection by 
the same editor entitled The lAunily Pen: Memorials ... of the 
Taylor Family of Ongar, vol. ii. (18O7). 

TAYLOR, BAYARD (1825-1878), American author, w^as bom 
at Kcnnett Square in ('hester county, Pennsylvania, on the 
iith of January 1825. 'the son of a well-to-do farmer, he re- 
ceived bis early instruction in an academy at West Ghestcr, 
and later at Union ville. At the age of seventeen he was ap- 
prenticed to a printer in AVest Chester. A little volume, pub- 
lished at J’hiladclphia in 1844 under the title Ximenaf or the 
Battle of the Sierra Morena, and other Poems, brought its author 
51 little cash ; and indirectly it did him better service as the 
means of his introduction to The Neiv York Tribune, With the | 
money thus obtained, and with an advani'e made to him on 
account of some journalistic work to l)c done in Europe, “ J. B. 
Taylor ” (as he had up to this time signed himself, though he 
bore no other Christian name than Bayard) set sail for the East. 
The young poet spent a happy time in roaming through certain 
districts of England, P'rance, Germany and Italy ; that he 
was a born traveller is evident from the fact that this pedestrian 
tour of almost two years cost him only £too. I'lie graphic 
accounts which he sent from Europe to The Neiv York Tribune, 
The Saturday Evening Post, and The United States Cazetle were 
so highly appreciated that on Taylor’s return to America he 
was advised to throw his articles into book form. In 1846, 
accordingly, appeared his Vieivs Afoot, or Europe seen iviih 
Knapsack and Staff (2 vols.. New York). This pleasant book 
had considerable popularity, and its author now found himself 
a reM'Ognized man of letters ; moreover, Horace Greeley, then 
editor of the Tribune, plac<‘d 'Paylor on tlie staff of that journal, 
thus securing him a certain if a moderate income. His next 
journey, made when the gold-fever was at its height, was to 
California, as correspondent for the Tribune ; from this e.x- 
pedition he returned by way of Mexico, and, seeing his oppor- 
tunity, published (2 vols., New' York, 1850) a highly successful 
book of travels, entitled El Dorado ; or. Adventures in the Path 
of Empire, Ten thousand copies were said to have been sold 
in America, and thirty thousand in Great Britain, within a 
fortnight from the date of issue. Bayard Taylor always con- 
sidered himself native to the East, and it wa-s with great delight 
that in 1851 he found himself on the banks of the Nile. He 
ascended as far as 12° N., and stored his memory with 

countless sights and d(^lights, to many of which he afterwards 
gave expression in metrical form. From England, towards 
the end of 1852, he sailed for Calcutta, pro<'eeding thence to 
China, where he joined the expedition of Commodore Perry 
to Japan. 'Phe results of these journeys (besides his poetical 
memorials) were A fourney to Central Africa; or, Iffe and 
Landscapes from Egypt to the Negro Kingdoms of the White Nile 
(New York, 1854); The Lands of the Saracen; or, Pictures of 


Palestine, Asia Minor, Sicily and Spain (1854) ; and A Visit 
to India, China and Japan in the Year iSjj (1855). On his 
return (December 20, 1853) from these various journey ings he 
entered, with marked succc'ss, upon the career of a public 
ledurer, delivering addresses in every town of importance 
from Maine to Wisconsin. After two years’ experience of this 
lucrative profession, he again started on his travels, on this 
(Kxasion for northern P^urope, his special object being the 
study of Swedish life, language and literature. I'he most 
noteworthy result was the long narrative poem Lars, but his 
“ Swedish Letters ” to the Tribune were also republished, 
under the title Northern Travel: Sumnur and Winter Pictures 
(Lontlon, 1857). His first wife, May Agnew', died wathin a year 
of her marriage, and in October 1857 he married Maria Hansen, 
the daughter of Peter Hansen, the German astronomer. Phe 
ensuing winter was spent in Greece. In 1859 Taylor once more 
traversed the whole extent of the wTstcTn American gold region, 
the primary cause of the journey lying in an invitation to 
lecture at San JTancisco. About three years later he entered 
the diplomatic service as secTcUiry of legation at St Petersburg, 
and the following year (1863) became charge d'affaires at the 
Russian capital. In 1864 he returned to the United States 
and resumed his active literary labours, and it was at this 
period that Uammli Thurston (New' York, 1863), the first of his 
four novels, was published. 'Phis book had a moderate succ ess, 
but ncitlier in it nor in its successors did Bayard 'Paylor betray 
any special talent as a novelist. In 1874 he went to Iceland, to 
take part in the centennial celebration which was held in that 
year. In June 1878 he was acuTcdited United States minister 
at Berlin. Notwithstanding the resistless passion for travel 
whic h had always posscssc'd him, Bayard 'Paylor was (when not 
actually en route) sc*dentary in his habits, especially in the 
latcT years of his life. His death occurred on the 17th of 
December, only a few months after his arrival in Berlin. 

Tavlor’s most ambitious prodiu'tions in poetry — his Mosque of 
the G<mU (Boston, 1X72), Prime Deukaliou ; a lyrical drama (Boston, 
1878), The Picture of St John (Boston, i86C)), Lars; a Pastoral 
of Norway (Boston, 187^), ninl 1 he Prophet : a tragedy (Boston. 
1874) - arc marred by a ceaseless efTort to overstrain his power. 
But he will Ik? remenjhercd by Ins j)ootic and c*xi:ellcnt translation 
of Eaust (2 vols., Boston, 1870-71) in the original metres. Taylor 
felt, in all truth, " tin* torment and the ecstasy of verse ” ; but, as 
a critical friemd has uritttm of hiu), “ his nature w^as so ardent, so 
full-blooded, tliat slight and common sensations into.xicated him, 
an<I lu3 estimated their cTfect, and his pow'cr to transmit it to others, 
lK*yond tile true value.” He liad, from the t'arliest period at which 
he began to compose, a distinct Ivrieal faculty : so keen indeed was 
his car that he became too insistently haunted by the music of 
others, pre-eminently of 'rennyson. Ihit he had often a true and 
tine note of his own. His best short poems are “The Metem- 
psychosis C)f the Bine ” and the well-known Jk'douin love-.song. In 
his critical essays Bayard 'fay lor liail himself in no inconsiderable 
degree what he wre^te of as " tliat ])ure poetic insight W’hich is the 
vital spirit of criticism.” Tlie most valuable of these prose disser- 
tations arc the Studies in German Literature (New York, 187Q). 
Collect (’d editions of his Poet ir at IVorhs and his Dramatic Works 
were published at Boston in 1888 ; his Life and Letters (Boston. 
2 vols., 1884) were edited by his wife and Horace E. Scudder. 

See also .Mbert H. Smyth. I*ayard Taylor (Boston, 1896), in the 
” American Men of betters ” series ; and \V. D. Howclls’s Literary 
Friends and Acquaintances (iqot)). 

TAYLOR, BROOK (1685-1731), English mathematician, was 
the son of John Taylor, of Bifrons House, Kent, by Olivia, 
daughtcT of Sir Nicholas Tempest, Bart., of Durham, and was 
born at Edmonton in Middlesex on the i8th of August 1685. 
He entered St John’s Colh*ge, C ambridge, as a fellow-commoner 
in T701, and took degrees of LL.B. and LL.D. respectively 
in 1709 and 1714. Having studied mathematics under John 
Marhin and John Keill, he obtained in 1708 a remarkable 
solution of the problem of the “ centre of oscillation,” which, 
however, remaining unpublished until May 1714 {Phil. Trans., 
vol. xxviii. p. 11), his claim to priority was unjustly disputed 
by John Bernoulli. Taylor’s Methodus Incrementorum Directa 
et Inver sa (London, 1715) added a new branch to the higher 
mathematics, now designated the “ calculus of finite differences.” 
Among other ingenious applications, he used it to determine 
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the form of movement of a vibrating string, by him first suc- 
cessfully reduced to mechanical principles, fhe same work 
contained the celebrated formula known as “ 'laylor’s theorem 
(see Infinitesimal Calculus), the importance of which re- 
mained unrecognized until 1772, when J. L. Lagrange realized 
its powers and termed it “ /e principal fondement dii calcul 
diffheniieir 

In his essay on Linear Perspective (London, 1715) laylor set 
forth the true principles of the art in an original and more 
general form than any of his predecessors ; but the work 
suffered from the brevity and obscurity which affected most of 
his writings, and needed the elucidation bestowed on it in the 
treatises of Joshua Kirby (1754) and Daniel Fournier (1761). 

Taylor was elected a fellow' of the Royal Society early In 
1712, sat in the same year on the committee for adjudicating 
the claims of Sir Isaac Newton and Gottfried Wilhelm Leibnitz, 
and acted as secretary to the society from the 13th of January 
1714 to the 2 1 St of October 1718. From 1715 his studies took 
a philosophical and religious bent. He corresponded, in that 
year, with the Comte de Montmort on the subject of Nicolas 
Malebranche’s tenets ; and unfinished treatises, “ On the 
few'ish Sacrifices ” and “ On the Law fulness of Eating blood, ** 
written on his return from Aix-la-Chapelle in 1719, were after- 
wards found among his papers. His marriage in 1721 with 
Miss Brydges of Wallington, Surrey, led to an estrangement 
from his father, a person of somewhat morose temper, whii'h 
terminated in 1723 after the death of the Iad\' in giving birth 
to a son. The ensuing two years w’ere spent by him with his 
family at Bifrons, and in 1725 he married, with the paternal 
approbation, Sabetta, daughter of Mr Sawbridge of Olantigh, 
Kent, who, by a strange fatality, died also in childbed in 1730 ; 
in this case, however, the infant, a daughter, survived. Taylor’s 
fragile health gave way ; he fell into a decline, died on the 29th 
of December 1731, at Somerset House, and wiis buried at 
St Ann’s, Soho. By his father’s death in 1729 he had inherited 
the Bifrons estate. As a mathematician, he was the only 
Englishman after Sir Isaac Newton and Roger Cotes capable 
of holding his own with the Bernoullis ; but a great part of 
the effect of his demonstrations w’as lost through his failure 
to express his ideas fully and clearly. 

A posthumous work cntitle<l Cnntemplatio Philosophica was 
printed for private circulation in 179.3 by his grandson, Sir William 
Young, Bart., prefaced by a life of the author, and with an appendix 
containing letters addressed to him by Bolingbroke, Bossuet, A'C. 
Several short papers by him were published in Phil, Trans., vols. 
xxvii. to xxxii., including accounts of some interesting experiments 
in magnetism and capillary attraction. He issued in 1719 an im- 
proved version of his work on perspective, with the title New 
Principles of Linear Perspective, revised by Colson in 1749, and 
printed again, with portrait and life of the author, in tXii. A 
French translation appeared in 175 3 at T.yons. Taylor gave 
{Methodus fncrementorum. p. loS) the hrst satisfactory investigation 
of astronomical refraction. 

See Watt, Bibliotheca Uritannica ; Hutton, Phil, and Math. 
Dictionary ; F6tis, Biog. des Miisiciens ; Th. Thomson. Hist, of the 
R. .Society, p. 302 ; Grant, Hist. Phys. Astronomy, p. 377 ; Marie, 
Hist, des Sciences, vii. p. 231 ; M. Cantor, Geschichte der Mathe- 
matik. 

TAYLOR> SIR HENRY (1800-1886), English poet and political 
official, was born on the i8th of October 1800, at Bishop- 
Middleham, Durham, where his ancestors had been small 
landowners for some generations. His mother died while he 
was yet an infant, and he was chiefly educated by his father, 
a man of studious tastes, who, finding him less quick than his 
two elder brothers, allowed him to enter the navy as a midship- 
man. Finding the life uncongenial, he only remained eight 
months at sea, and after obtaining his discharge was appointed 
to a clerkship in the storekeeper’s office. He had scarcely 
entered upon his duties when he was attacked by typhus fever, 
which carried off both his brothers, then living with him in 
London. In three or four years more his office was aboli.shed 
while he was on duty in the West Indies. On his return he 
found his father happily married to a lady whose interest and 
sympathy proved of pricele.ss value to him. Through her 
he became acquainted with her cousin, Isabella Fenwick, the 


neighbour and intimate friend of Wordsworth, who introduced 
him to VV^orclsworth and Southey. Under these influences he 
lost his early admiration for Byron, whose school, wliatever its 
merits, he at least was in no way calculated to adorn, and his 
intellectual powers developed rapidly. In October 1822 he 
published an article on Moore’s Irish Melodies in the Quarterly 
Review. A year later lie went to London to seek his fortune 
as a man of letters, and met with rapid success, though not 
precisely in this capacity. He became editor of the London 
Magazine, to which he had already contributed, and in January 
1824 obtained, threfugh the influence of Sir Henry Holland, 
11 good appointment in the Colonial Office. He was immediately 
entrusted with the preparation of confidential stale papers, 
and his opinion soon exercised an important influence on the 
decisions of the secretary of state. He visited Wordsworth 
' and Southey, travelled on the Continent with the latte r, and at 
the same time, mainly through his friend and oflicial c olleague, 
the Hon. Hyde Villiers, became intimate with a very different set, 
the younger follow’ers of Bentham, without, however, adopting 
their opinions — young men,” he afterwards reminded Stuart 
Mill, who every one said would be ruined by their independ- 
ence, but who ended by obtaining all their hearts’ desires, 
except one who fell by the way.” The reference is to Hyde 
Villiers, who died prematurely. Taylor actively promoted the 
emancipation of the slaves in 1833, and became an intimate 
ally of Sir James Stephen, then counsel to the Colonial Office, 
afterw^ards undcr-secretary, by whom the Act of Emancipation 
was principally framed. Ills duties at the Colonial Office were 
soon afterwards lightened by the appointment of James Sped- 
ding, with whom he began a friendship that lasted till the end 
of his life. 

His first drama, Isaac Comnenus, Elizabethan in tone, and 
giving a lively picture of the Byzantine court and people, was 
published anonymously in 1828. Though highly praised by 
Southey, it made little impression on the public. Philip van 
Artevelde, an elaborate poetic drama, the subject of which had 
been recommended to him by Southey, was begun in 1828, 
published in 1834, and, aided by a laudatory criticism from 
Lockhart’s pen in the Quarterly^ achieved extraordinary sur(‘css. 
Its great superiority to l aylor’s other works may be explained 
by its being to a great extent the vehicle of his own ideas and 
feelings. Artcvelde’s early love experiences reproduce and 
transfigure his own. Edwin the Fair (1842) was less warmly 
received ; but his character of Dunstan, the ecclesiastical 
statesman, is a fine psychological study, and the play is full of 
historical interest. Meanwhile he had married (1839) Theodosia 
Spring-Rice, the daughter of his former chief Lord Monteaglc, 
and, in conjunction with Sir James Stephen, had taken adcading 
part in the abolition of negro apprenticeship in the West Indies. 
The Statesman, a volume of essays suggested by his official 
position, had been published in 1836, and about the same time 
he had written in the Quarterly the friendly notices of Words- 
worth and Southey which did much to dispel the conventional 
prejudices of the day, and which were published in 1849 under 
the .somewhat misleailing title of Notes from Books, 

In 1847 he was offered the under-secretaryship of state for 
the colonies, which he declined. Notes from Life and The Eve 
of the Conquest appeared in this year ; and an experiment in 
romantic comedy. The Virgin Widow, afterwards entitled A 
Sicilian Summer, was published in 1850. “ 'I'he pleasantest 

play I had written,” says the author ; “ and I never could tell 
why people would not he pleased with it.” Ilis last dramatic 
work was St ClemenPs Eve, published in 1862. In 1869 
he was made K.C.M.G. He retired from the Colonial Office in 
1872, though continuing to he consulted by government. His 
last days were spent at Bournemouth in the enjoyment of 
universal respect ; and the public, to whom he had hitherto 
been an almost impersonal existence, became familiarized with 
the extreme picturesqueness of his appearance in old age, as 
represented in the photographs of his friend Julia Margaret 
Cameron. He died on the 27th of March 1886. His Auto- 
biography, published a year before his death, while sinning a 
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little by the egotism pardonable in a poet and the garrulity 
natural to a veteran, is in the main a pleasing and faithful 
picture of an aspiring youth, an active maturity, and a happy 
and honourt'd old age. 

Taylor’s Arlevelde cannot fail to impress those who read it 
as the work of a poet of considerable distinction ; but, perhaps 
for the very reason that he was so prominent as a state official, 
he has not been accepted by the world as more than a very 
accomplished man of letters. His lyrical work is in general 
laboriously artificial, but he produced two well-known songs — ■ 
“ Quoth tongue of neither maid nor wife ” and “ If I had the 
wings of a dove.” 

'I'aylor’s A iitobioqraphy (2 vols. 1885) should be supplemented by 
his (forrcspondfuce (1888), editctl by Kdward Dowden. Ilis Works 
were collected in five volumes in 1877-78. 

TAYLOR, ISAAC (1787-1865), English author, son of Istiac 
Taylor (1759-1829), engraver and author, was born at Laven- 
harn, Suffolk, on the 17th of August 1787. ITc was trained by 
his father to be an engraver, but early adopted literature as a 
profession. From 1824, the year of his marriage, he lived a 
i)usy but uneventful life at Stanford Rivers, near Ongar, Essex, 
wJicre he died on the 28th of June 1865. His attention was 
drawn to the study of the fathers of the church through 
reading the works of Sulpicuus Severus, which he ha^i picked 
up at a bookstall. He published a History of the Transmission 
of Ancient Books to Modern Times (1827), a study in biblical 
criticism, and some other works, but he attracted little notice 
until, in 1829, he published anonymously a book bearing uj)on 
the religious and political proldcms of the day, entitled The 
Natural History of Enthusiasm, which speedily ran through 
eight or nine editions. Fanaticism (1833), Spiritual Despotism 
(1835), Saturday Evening (1832), and The Physical Theory of 
Another Life (1836), all commanded a large circulation. In 
his Ancient Christianity (1839-46), a series of dissertations in 
reply to the “ Tracts "for the Times,” Taylor maintained that 
the Christian church of the 4th century should not be regarded 
as embodying the doctrine and practice of the apostles because 
it was then already corrupted by contact with pagan super- 
stition. The book met with great opposition, but Taylor did 
not follow' up the controversy. 

Among his other works may be mentioned biographies of Ignatius 
Loyola (f‘'^49) and John Wesley (1851); a volume entitled The 
Restoration of Belief (1H55) ; and a course of lectures on The Spirit 
of Hebrew Poetry (1861). 

TAYLOR, ISAAC (1829-1901), English philologist, eldest son 
of the preceding, was born at Stanford Rivers, 2nd May 1829. 
He was educated at Trinity ( College, Cambridge, and took the 
mathematical tripos in 1853. Ilis interests, however, were 
linguistic rather than mathematical, and his earliest publication 
was a translation from the German of W. A. Becker’s Charicles, 
Though of Nonconformist stock, Isaac 'Faylor joined the Church 
of England, and in 1857 was ordained to a country curacy. In 
t86o he published The Liturgy of the Dissenters, an appeal for 
the revision of the Book of Common Prayer “ on Protestant 
lines,” ‘‘ as expedient for the material interests of the Church, 
and as an act of plain justice to the Dissenters.” His studies 
in local etymology bore fruit in Words and Places in Etymological 
Illustration of History, Ethnology and Geography (1864). Be- 
tween 1865 and 1869, when he was in charge of a Bethnal 
Green parish, his philological studies wore laid aside, and he 
published only The Durden of the Poor and The Family Pen, a 
record of the literary work of his own family, the Taylors of 
Ongar. In 1869 he became incumbent of a church at Twicken- 
ham, and used his comparative leisure to produce his Etruscan 
Researches (1874), in which he contended for the Ugrian 
origin of the Etniscan language. In 1875 was presented 
to the rectory of Settrington, Yorkshire, and began his systematic 
researches into the origin of the alphabet. His Greeks and Goths ; 
a Study on the Runes (1879), which he suggested that the 
runes were of Greek origin, led to a good deal of controversy. 
His most important work is The Alphabet, an Account of the 
Origin and Development of Letters (1883 ; new and revised 


edition 1899). Taylor points out that alphabetical changes 
are the result of evolution taking place in accordance with fixed 
laws. “ Epigraphy and palaeography may claim, no less than 
philology or biology, to be ranked among the inductive 
sciences.” He was largely indebted to the Egyptian researches 
of Rouge, which it has since become necessary to reconsider in 
the light of discoveries in Crete. In 1885 Taylor became canon 
of York, and two years later dean. His paper on the Origin of 
the Aryans, read at the British Association in 1887, was after- 
wards expanded into a book. In the following winter he 
visited Egypt, and his letters from there, collected under the 
title Leaves from an Egyptian Notebook, aroused considerable 
controversy from the extremely favourable view he took of 
the Mahommedan religion. For the last few years of his life 
Dean Taylor suffered from ill health, and was laid aside from 
active work for some time before his death in October 1901. 

TAYLOR, JEREMY (1613-1667), English divine and author, 
was baptized at Cambridge on the 15(11 of August 1613. His 
father, Nathaniel, though a barber, was a man of some educa- 
tion, for Jeremy was “ solely grounded in grammar and mathe- 
matics ” by him. The tradition that he was descended from 
Dr Rowland Taylor, Cranmer’s chaplain, who suffered martyr- 
dom under Mary, is grounded on the unlrustw^orthy evidence 
of a certain Lady Wray, said to have been a granddaughter of 
Jeremy Taylor. She supplied Bishop Hcber in 1732 with other 
biographical data of doubtful authenticity. Jeremy Taylor was 
a pupil of Thomas Lovering, at the newly founded Perse grammar 
school. Lovering is first mentioned as master in 1619, so that 
Taylor probably spent seven years at the school before he was 
entered at Gonville and Cains College as a sizar in 1626,^ eighteen 
months after Milton had entered Christ’s, and while George 
Herbert was public orator and Edmund Waller and Thomas 
Fuller were undergraduates of the university. He was elected 
a Perse scholar in 1628, and fellow of his college in 1633, but 
the best evidence of his diligence as a student is the enormous 
learning of which he showed so easy a command in after years. 
In 1633, although still below the canonical age, he took holy 
orders, and, accepting the invitation of Thomas Risden, a 
former fellow-student, to supply his place for a short time as 
lecturer in St Paul’s, he at once attrac ted attention by his 
elocjucncc and by his handsome face. Archbishop I.aud sent 
for Taylor to prcvich before him at I^mbeth, and took the 
young man under his special protection. Taylor did not vacate 
his fellowship at Caml)ridge before 1636, but he spent, appa- 
rently, much of his time in London, for Laud desired that his 
“ mighty parts should be afforded better opportunities of study 
and improvement than a course of constant preaching would 
allow of.” In November 1635 he had been nominated by 
Laud to a fellowship at All Souls, Oxford, where, says Wood 
(Athen, Oxon., Ed. Bliss, iii. 781), love and admiration still 
waited on him. He seems, however, to liave spent little time 
there. He became chaplain to his patron the archbishop, and 
chaplain in ordinary to Charles I. At Oxford William Chilling- 
worth was then busy with his great work. The Religion of Pro- 
testants, and it is possible that by intercourse with him Taylor’s 
mind may have been turned towards the liberal movement of 
his age. After two years in Oxford, he was presented, in March 
1638, by Juxon, bishop of London, to the rectory of Uppingham, 
in Rutlandshire. In the next year he married Phoebe Langs- 
dale, by whom he had six children, the eldest of whom died 
at Uppingham in 1642. In the autumn of the same year he 
was appointed to preach in St Mary’s on the anniversary of 
the Gunpowder Plot, and apparently used the occasion to clear 
himself of a suspicion, which, however, haunted him through 
life, of a secret leaning to the Romish communion. This 
suspicion seems to have arisen chiefly from his intimacy with 
Christopher Davenport, better known as Francis a Sancta 
Clara, a learned Franciscan friar who became chaplain to Queen 

* An obviously erroneous entry in the Admission Book states 
that he had been at school under Mr. Loyering for ten years, and 
was in his fifteenth year. A dmissions to Gonville and Caius College, 
ed. J. Venn, 1887.) 
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Henrietta ; but it may have been strengthened by his known 
connexion with I^ud, as well as by his ascetic habits. More 
serious consequences followed his attachment to the Royalist 
cause. The author of The Sacred Order and Ol/ices of Episcopacy 
or Episcopacy Asserted against the Aerians and Acephali AVzc 
and Old (1642), could scarcely hope to retain his jiarish, whit'h 
was not, how'ever, sequestrated until 1644. 'Fay lor probably 
accompanied the king to Oxford. In 164^:5 he was presented 
to the rectory of Overstone, Northamptonshire, by Charles 1 . 
'Fhcre he would be in close conni‘\ion with his friend and patron 
Spencer Compton, 2nd earl of Northampton. 

During the next fifteen years 'ra>lor\s movements are not 
easily traced. He seems to have been in London during the 
la^L weeks of Charles L, from w hom he is said to have received 
his w’atch and some jewels which had ornamented the ebony 
case in which he kept his Bible. He had been taken prisoner 
with other Royalists while l^esieging Cardigan castle on the 
4ih of February 1645. he is found in partnership with 

two other deprived clergymen, keeping a school at Newton 
HwdU in the parish of Llanvihangel-Aberbythych, ( armarthen- 
shire. Here he became private chaplain to Richartl Vaughan, 
2nd earl of Carbery (i6oo-t6So), whose hospitable mansion. 
Golden Grove, is immortalized in the title of Taylor's still 
pojmlar manual of devotion, and whose first wife was a lonslant j 
fricid of Taylor. The second Lady Carbery was the original 
of the “ Lady in Milton’s ( \nuus. ^Irs Taylor had died 
early in 1651. His second wife was Joanna Bridges, said on 
\ery doubtful authority to have been a natural daughter 
of Charles 1 . She owne<l a good estate, though probably 
iiapoterished by Parluimentarian exactions, at Mandinam, in 
Carmarthenshire. 

From time to time Jeremy Taylor appears in London in the 
company of his friend Kvelyn, in whose diary and correspond- 
ence his name repeatedly occurs. He was three times im- 
prisoned : in 1654-5 for an injudicious j)reface to his (iolden 
Grove ; again in Chepstow' castle, from Ma\ to October 
on what charge does not appear ; and a third time in the Tower 
in 1657-8, on account of the indiscretion of his publisher, 
Richard Royston, who had adorned his ‘‘ Colledion of 
Offices with a print representing Christ in the attitude of 
prayer. 

Much of his best w ork was produced at Golden Grove. In 1646 
appeared his famous plea for toleration, OeoAoy/d T'.K*AcKTtK>;, 
A Discourse of the Liberty of Prophesying. In 1649 he pub- 
lished the complete edition of his Apology fur authorized and 
set for )ns of Liturgy against the Pretence of the Spirit j as well 
as his Great Exemplar ... a History of .. . Jesus Christ, a 
book which was inspired, its author tells us, by his earlier 
intercourse with the earl of Northampton. Then followed in ! 
nipid succession the Twenty-seven Sermons (1651), “ for the | 
summer half-year,” and the Ticcnty-five (1655), “ for the winter I 
half-year,” The Rule ayid Exercises of Holy Living (1650), The | 
Rule and Exercises of Holy Dying (1651), a controversial treatise ! 
on The Real Presence . . . (1654), the Golden Grove ; or a I 
ManuaH of daily prayers and letanics . . . (1655), and the ! 
Unum Necessarium (1655), wLich by its Pclagianism gave | 
great offence.^ The Rule and Itxcrcises of Holy fAving provided ! 
a manual of Christian practice, which has retained its place 
w'ith devout readers. The scope of the wmrk is described on 
the title-page. It deals with “ the means and instruments of 
obtaining every virtue, and the remedies against every vice, 
and considerations serving to the resisting all temptations, 
together with prayers containing the whole Duty of a Christian.” 
Holy Dying w^as perhaps even more popular. A very charming 
piece of work of a lighter kind was inspired by a question from 
his friend, Mrs Katherine Phillips (the “ matchless Orinda ”), 
asking “ How far is a dear and perfect friendship authorized 
by the principles of Christianity ? ” In answer to this he 
dedicated to the ** most ingenious and excellent Mrs Katherine 
Phillips ” his Discourse oj the Nature, Offices and Measures of 

‘ See an angry letter by Brian Duppa, bishop of Salisbury, on 
the subject {Eden i. xlii.). 


Friendship (1657), His Ducior Dubitantium, or the Rule of 
Conscience . . . (i66o) was intended to be the standard manual 
of casuistry and ethics for the Christian people. 

lie probably left Wales in 1657, and his immediate connexion 
with (joklcii Grove sei'ins to have ceased two years earlier. In 
1658, through the kind offices of his friend John Eveh n, Taylor 
was offered a lectureship in Lisburn, Ireland, by Edward 
Conwa\', second Viscount Conway. At first he declined a post 
in which the duty was to be shared with a Presbyterian, or, 
its he expressed it, “ where a Pri'sbyterian and myself shall 
be like Castor and Pollux, the one up and the other down,” 
and to wdiich also a very meagre salary was attai ned. He 
W'as, how'ever, induced to take it, and found in his patron’.s 
mansion at Portmore, on Lough Ncagli, a ('ongenial rt treat. 

At the Restoration, instead of being recalled to England, as 
he probably expected and certainly desired, he w\as appointed 
to the see of Down and Connor, to which was shortly added 
the small adjacent diocese of Dromon;. He was also made a 
member of the Irish privy council and vice-chancellor of the 
university of Dublin. None of these honours were sinecures. 
Of the university he WTites, “ I found all things in a perfect 
disorder .... a heap of men and boys, but no body of a 
college, no one member, either fellow or scholar, having any 
legal title to his place, but thrust in by tyranny or diancc.” 
Accordingly he set liimsclf vigorously to the task ol framing 
! and enforcing regulations for tlu' admission and conduct of 
; members of the university, and also of establishing lectureships, 
j His episcopal labours waTC still mon; arduous. There were, 
at the date of the Restoration, about seventy Presbyterian 
ministers in tlu; north of Ireland, and most of these w(T(‘ from 
the west of Scotland, and were imbued with the dislike of 
Episcopacy which distinguished the Covenanting party. No 
wonder that Taylor, w’riting to tlic duke of Ormonde shortly 
after his consecration, should have said, “ 1 perceive myself 
! throwm into a place of torment.” His letters perhaps somewhat 
exaggerate tlu; danger in which he lis ed, but there is no doubt 
that his authority was resisted and his overtures rejected. His 
wTitings also wi;ri; ransacked for matter of accusation against 
him, “ a committee of Scotch spiders being appointed to see 
if they can gather or make poison out of them.” Here, then, 
was 'Taylor’s opportunity for exemplifying the wise toleration 
he had in otluT days inculcated, but the new liishup had nothing 
to offer the Presbyterian clergy ])ut the hare alternative — sub- 
mission to episcopal ordination and jurisdiction or deprivation. 
Consequently, in his first visitation, he declared thirty-six 
churches vacant ; and of these forcible possession was taken 
by his orders. At the same time many of tlu; gentry whtc won 
by his undoubted sincerity and devotedness as well as by his 
eloquence. With the Roman (’alholic element of the popula- 
tion he was less successful. Ignorant of the English language, 
and firmly attached to their ancc'stral forms of worship, thev 
were yet compelled to attend a serviei; they considered profane, 
conducted in a language they could not understand. As 
Hclx-r says, “No part of the administration of Ireland by the 
English crown has been more extraordinary and more un- 
fortunate than the system jnirsucd for the introduction of the 
Reformed religion.” At the instame of the Irish bishops 
I aylor undertook his last great work, the Dissuasive from Popery 
(in tw'(j parts, 1664 and 1607), hut, as lie himself seemed partly 
conscious, he might have more effec'tually gained his end by 
adopting the methods of Ussh(;r and ifcdell, and inducing his 
clergy to acquire the Irish tongue. 

I he troubles of his episcopate no doubt shortened his life. 
Nor were domestic sorrows wanting in these later years. In 
i66x he buried, at Lisburn, Edward, the only surviving .son of 
his second marriage. His eldest son, an officer in the army, 
was killed in a duel ; and his second son, Charles, intended for 
the church, left 'IVinity College and became companion and 
secretary to the duke of Buckingham, at whose house he died. 
The day after his son’s funeral Taylor caught fever from a 
patient whom he visited, and, after a ten days* illness, he died 
at Lisburn on the T3th of August 1667, in the fifty-fifth year of 
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his life and the seventh of his episcopate, and was buried in the 
cathedral of Dromore. 

laylor’s fume has been maintained by the popularity of his 
sermons and devotional writings rather than by his influence as a 
theologian or his importance as an e('cl(\siastic. Ilis mind was 
neither scientific nor speculative, and he was attracted rather 
to (questions of casuistry than to the j)roblems of pure theology. 
His wide reading and capacious memory enabled him to carry in 
his mind the materials of a sound historical thet)logy, but these 
materials v\ere unsifted by criti(dsm. His immense leaiming 
served him rather as a stonthouse of illustrations, or as an 
armoury out of which he could choose the fittest weapon for 
discomfiting an opponent, than as a qiuirry furnishing him 
with material for building up a completely designed and endur- 
ing edifice of systematized truth. Indeed, he had very limited 
faith in the human mind as an instrument of truth. “ 'I’heo- 
logy,” he says, “ is rather a divine life than a divine knowledge.” 
His great plea for toleration is based on the impossibility of 
erecting theology into a demonstrable science. “ It is im- 
possible all should be of one mind. And what is impossible 
to be done is not necessary it should be done.” Differences of 
opinion there must be ; but “ heresy is not an error of the 
understanding but an error of the will.” lie would submit 
all minor epu'stions to the reason of the individual member, 
but he set certain limits to toleration, excluding “ whatso(;ver 
is iigainst the foundation of faith, or contrary to good life and 
the laws of obedience, or destructive to human society, and the 
public and just interests of bodies politic.” Peace, he thought, 
might be made “ if men would not call all opinions by the name 
of religion, and siipcrstnictures by the name of fundamental 
articles.” Of the propositions of s(?(‘tiirian theologians he said 
that confideru'e was the first, and the second, and the third part. 
Of a genuine poetic tcmfieraincnt, fen id and mobile in feeling, 
and of a prolific fancy, he had also the .sense and wit that come 
of varied ('ontact with men. All his gifts were made available 
for influencing other men l)y his easy command of a style rarely 
matched in dignity and colour. With all the majesty and stately 
elaljoralion and musical rhythm of ]\f ikon’s finest prose, Taylor’s 
style is relieved and brightened by an astonishing variety of 
feiicitous illustrations, ranging from the most homely and terse 
to the most dignified and elaborate. His sermons especially 
aliound in quotations and allusions, which have the air of 
.spontaneously suggesting themselves, but which must sometimes 
have baffled his hearers. This seeming pedantry is, however, 
atoned for by the clear practical aim of his sermons, the noble 
ideal he keeps before his hearers, and the skill witli which he 
handles spiritual experience and urges incentives to virtue. 

The whole works of .. . Jeremy Taylor with a life of the author 
ayvi a critical examination of his ivritings was publislietl by Bishop 
Keginald llcbcr in 1822, reissued after careful revision by Charles 
l’a{4e Eden (1847 54). Ills most popular works, The liberty of 
Prophesying, Holy Living, and Holy JJying have been often reprinted. 
The Poems and Verse-translations of Jeremy Taylor were etlitcnl 
by Dr. A. B. Grosart in vol. i. of the Miscellanies of the Puller 
Worthies Library (r87c. ). The first biographer of Jeremy Taylor 
was his friend and successor, George Rust, who preached a funeral 
sermon (in 1668) which remains a valuable document. His lift; 
has been wTitten by John Wheeldon (17Q3), H. K. Bouncy (1815). 
T. S. Hughes (18^1), 11 . Willmott (1847). George L. Duyckinck 

(New York, 1760). The chief authority is still Eden’s revision of 
Bishop Ilcbcr’s memoir, which inclutle.s much valualde corre- 
spondence. Sec also E. W. Gosse’s Jeremy Taylor (1904) in the 
Pnglish Men of Letters scries. A Iniiliography of works dealing 
W'ith the subject is included in the article by the Rev. Alexander 
Cordon in the Dictionary of National Biography. S. T. Coleritlge 
was a diligent student and a warm admirer of Jeremy Taylor, whom 
he regarded as one of tlie great masters of English style. A scries 
of comments by ('oleridgt; arc collected in his Literary Remains 
(1838, vol. iii. pp. 203-390). 

TAYLOR, JOHN (1580-1653), English pamphleteer, com- 
monly called the “ Watcr-Poct,” was born at Gloucester on 
the 24th of August 1580. After fulfilling his apprenticeship 
to a waterman, he served (1596) in Essex’s fleet, and was present 
at Flores in 1597 and at the siege of Cadiz. On his return to 
England he became a Thames waterman, and was at one time 


471 

collector of the perquisites exacted by the lieutenant of the 
'J ower. lie was an expert in the art of self-advertisement, 
and achieved notoriety by a series of eccentric journeys. With 
a (xrmpanion a.s feather-brained as himself he journeyed from 
London to Queenborough in a paper boat, with two stockfish 
tied to canes for oars. The Pennyles Pilgrimage, or the Money- 
lesse Perambulation of John Taylor . . . how he travailed on 
foot from London to Kdenborough in Scotland . . . 1618, contains 
the account of a journey perhaps suggested by Ben Jonson’s 
celebrated undertaking, though Taylor emphatically denies any 
intention of burlesque. He went as far as Aberdeen. At 
Leith he met Jonson, who good-naturedly gave him twenty- 
two shillings to drink his health in England. Other travels 
undertaken for a wager were a journey to Prague, where he is 
said to have been entertained (1620) by the queen of Bohemia, 
and those described respectively in A very merry, ^cherry ferry 
voyage, or Yorke for my money, and A New Discovery by sea 
with a Wherry from London to Salisbury (1623). At the out- 
break of the civil war Taylor began to keep a public-house at 
Oxford, but when his friends the Royalists were obliged to 
surrender the city he returned to London, where he .set up a 
similar business at the sign of “ I'he Crown ” in Phoenix Alley, 
Long Acre. At the time of the king’s execution he changed 
his sign to the Mourning Crown, but the authorities objected, 
and he substituted his own portrait. He was buried in the 
churchyard of St Marlin’s-in-the-Fields on the 5th of December 

Taylor gave himself the title of “ the king’s water-poet and 
the queen’s water-man.” He was no poet, though he could 
string rhymes together on occasion. His gifts lay in a coarse, 
rough and ready wit, a talent for narrative, and a considerable 
(command of repartee, which made him a dangerous enemy. 
'Phornas Coryatc, the author of the Crudities, was one of his 
favourite butts, and he roused Taylor’s special anger because 
he persuaded ihe authorities to have burnt one of Taylor’s 
pamphlets dirocTed against him. 'Phis was Lough and be Fat 
(1615 ?), a parody of the Odcombian Bariquet, 

Sixty-three of Taylor's " works ’* a])peare(l in one volume in 
1630. This was ri;i)rinlccl by the SpenscT Sen iety in 1808-9, being 
followed by other tracts not included in the collection (1870-8). 
Some of his more amusing ])roductions w(;re edited (1872) by 
C'harles Iliiidley as The of John Taylor. 'I'hey provide some 

very entertaining reading, but in spite of the legend on one of his 
title-pages, “ Lastly that (which is Rare in a 'I'ravaikT) all is true,” 
it is ])ermissible to exercise some mental reservations in accepting 
his statements, Mr Hindley editerl other tracts of Taylor’s in Iris 
Miscellanea Antiqiia Anglicana (1873). 

TAYLOR, JOHN (1704-1766), English classical scholar, was 
born at Shrewsbury on the 22nd of June 1704. His father 
was a barber, and, by the generosity of one of his customers, 
the son, having received his early education at the grammar 
school of his native town, was sent to St John’s College, Cam- 
bridge. In 1732 be was appointed librarian, in 1734 registrar 
of the university. Somewhat late in life he took orders, became 
rector of Lawford in Essex in 1751, and canon of St Paul’s in 
1757. He died in London on the 4th of April 1766. Taylor 
is be.st known for his editions of some of the Greek orators, 
chiefly valuable for the notes on Attic law, e.g, Lysias (1739); 
Demosthenes Contra Leptinem (1741) and Contra Midiarn 
(1743, with Lycurgus Contra Leocratem), intended as specimens 
of a proposed edition, in five volumes, of the oration.s of Demos- 
thenes, Aeschines, Dinarrhiis and Demades, of which only 
vols. ii. and iii. were published. Taylor also published (under 
the title of M armor Sandvicense) a commentary on the ins(Tip- 
tion on an ancient marble brought from Greece by Lord Sand- 
wich, containing particulars of the receipts and expenditure of 
the Athenian magistrates appointed to celebrate the festival 
of Apollo at Delos in 374 n.r. His FXements of Civil Law 
(1755) also deserves notice. It was severely attacked by 
Warburton in his Divine Legation, professedly owing to a 
difference of opinion in regard to the persecution of the early 
Christians, m reality because Taylor had spoken disparagingly 
of his scholarship. 
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TAYLOR, JOSEPH (c. 1586-r. 1653), English actor, is men- 
tioned in the folio Shakespeare of 1623 as one of the twenty-six 
who took principal parts in all of these plays. There is a 
legend that he was trained by Shakespeare to play Hamlet, 
and that he succeeded Burbage in this and other parts. Certain 
it is that in many of Beaumont and Fletcher’s plays he had a 
leading nMc, and he is one of the ten actors who signed the 
dedication of the first folio of these dramatists (1647). 

TAYLOR, MICHAEL ANGELO (1757-1834), English politi- 
cian, was a son of Sir Robert Taylor (1714-1788), the architect, 
and was educated at ('orpus Christi College, Oxford, becoming 
a barrister at Lincoln’s Inn in 1774. He entered the House j 
of Commons as member for Poole in 17S4, and, with the excep- 1 
tion of the short period from 1802 to 1S06, remained a member I 
of parliament until 1834, although not as the representative of ; 
the same constituenc}’. In parliament Taylor showed himself I 
anxious to curtail the delays in the ( ourt of Chancery, and to 
improve the lighting and paving of the London streets ; and I 
he was largely instrumental in bringing about the abolition of ‘ 
the pillory. At first a supporter of the younger Pitt, he soon ! 
veered round to the side ol Fox and the Whigs, favoured parlia- j 
mentary reform, and was a personal friend of the regent, after- ' 
wards George IV. He was on the committee which managed | 
the impeachment of Warren Hastings ; was made a priv}' . 
councillor in 1831 ; and died in Lomlon on the i6th of July ! 
1834. Taylor is chiefly known in connexion with tho Metro- 1 
politan Paving Act of 1817, which is still referred to as “ Michael j 
Angelo Taylor’s Act.” Often called “ Chicken Taylor ” because 
of his reference to himself as a “ mere chicken in the law,” 
he is described by Sir Spem er Walpole as “ a pompous barrister, 
with a little body and a loud voice,” Taylor’s father, Sir 
Robert, was the founder of the Taylorian Institution at Oxford. 

TAYLOR, NATHANIEL WILLIAM (1786-1858), American 
Congregational theologian, was born in New Milford, Con- j 
necticut, on the 23rd of June 1786, grandson of Nathaniel j 
Taylor (1722-1800), pastor at New Milford. He graduated at 1 
Yale College in 1807, studied theology under Timothy Dwight, | 
and in 1812 became pastor of the First Church of New Haven. 
From 1822 until his death in New Haven on the loth of March 
1858 he was Dwight professor of didactic theology at Yale. 
He was the last notable representative of the New England 
school, in which his predecessors were the younger Edwards, 
John Smalley (1734-1820) and Nathaniel Emmons. In the 
Yale Divinity School his influence was powerful, and in 1833 
one of his foremost opponents. Rennet Tyler (1783-1858), 
founded in East Windsor a 'Fheological Institute to offset 
Taylor’s teaching at Vale. 

Taylorism, sometimes called the *' New Haven *’ theology, was 
an attempt to defend Calvinism from Arminian attacks, and the 
defence itself was accused of Arminianism and Pelagianism by 
A. A. Hodge of Princeton and Leonard Woods of Andover. Taylor’s 
theology was distinctively infra-lapsarian ; it disagreed with Samuel 
Hopkins and Emmons in rejecting the theory of “ divine efficiency ” 
ana in arguing that man can choose the right “ even if he won’t ” 
— distinguishing like Edwards between natural ability and moral 
inability ; it distinguished sensibility or susceptibility as something 
different from will or understanding, without moral (piahties, to 
which the appeal for right choice may be made ; and it made self- 
love (a term borrowed from Dugald Stewart, connoting the inncKent 
love of happiness and distinct from selfishness) tlie particular 
feeling appealed to by the influences of the law and gospel. 

He wrote Practical Sermons (1S58 ; edited by Noah Porter) ; 
lectures on the Moral Government of God (2 vols., 1859), and Essays 
and lectures upon Select Topics in Revealed Theology (1859), all 
published posthumously. 

TAYLOR, PHILIP MEADOWS (1808-1876), Anglo-Indian 
administrator and novelist, was bom at Liverpool on the 25th 
of September 1808. At the age of fifteen he was sent out to 
India to become a clerk to a Bombay merchant. On his arrival 
the house was in financial difficulties, and he was glad to accept 
in 1824 a commission in the service of his highness the nizam, 
to which service he remained devotedly attached throughout 
his long career. He was .speedily transferred from military 
duty to ii civil appointment, and in this capacity he acquired 
a knowledge of the languages and the people of Southern India 


which has seldom been equalled. He studied the laws, the 
gci)logy, the antiquities of the country ; he was alternately 
judge, engineer, artist and man of letters, for on his return to 
England in 1840 on furlough he published the first of his Indian 
novels. Confessions of a Thugy in which he reproduci'd, with 
singular vivacity and truth, the scenes which he had heard 
described by the chief actors in them. This book was followed 
by a series of tales, Tippoo Sultaun (1840), Tara (1863), Ralph 
Darnell (1865), Sect a (1872), and A Noble Queen (1878), all 
illustrating periods of Indian history and society, and giving 
a prominent pkne to the native character, for which and 
the native institutions and traditions he had a great regard 
and respect. Returning to India he acted from 1840 to 1853 
as correspondent for The Times. He also wrote a Student's 
Manual of the History of India (1870). About 1850, Meadows 
Taylor was appointed by the nizam’s government to administer, 
during a long minority, the principality of the young raja of 
Shorapore. He succeeded without any European assistance 
in raising this small territory to a high degree of prosperity, 
and such was his influence with the natives that on tlie occ ur- 
rence of the mutiny in Bengal he held his ground without 
military support. Colonel 'Caylor, whose merits wmtc now 
recognized and acknowledged by the British government of 
India— although he had never been in the service of the Com- 
pany —was subsequently appointed to the deputy commissioner- 
ship of the Western ceded districts, where he succeeded in 
establishing a new assc‘ssment of revenues at once more e quitable 
to the cultivators and more productive to the government. By 
indefatigable perseverance he had raised himself from the con- 
dition of a half-educ:atecl lad, without patronage, and without 
even the support of the Company, to the successful gON crnment 
of some of the most important provinces of India, 36,000 square 
miles in extent and with a population of more than five millions. 
On his retirement from service in i860 he was made a C.S.I. 
and given a pension, laylor died at Mentone on the 13th of 
May 1876. 

Sec Meadow^s Taylor’s The Story of My Life (1877). 

TAYLOR, ROWLAND (d. 1555), English Protestant martyr, 
was born at Rothbury, Northuml3crland ; he took minor orders 
at Norwich in 1528 and graduated LL.B. at Cambridge in 1530 
and LL.D. in 1534. Adopting reformed views he was made 
chaplain by Cranmer in 1540 and presented to the living of 
Hadleigh, Suffolk, in 1544. In Whitsun week, 1547, he preached 
a “ notable sermon ” at St Paul’s Cross, and was given the third 
stall in Rochester cathedral. In 1549 he was placed on a com- 
mission to examine Anabapli.sts, and in 1551 he was appointed 
chancellor to J 3 ishop Ridley, select preacher at Canterbury, 
and a commissioner for the reform of the canon law ; in 1552 
Coverdalc made him archdeacon of Exeter. Apparently he 
advocated the cause of I^dy Jane Grey, for on the 25th of 
July 1553, only six days after Mary’s proclamation as queen, 
he was committed to the custody of the sheriff of Essex. He 
was released not long afterwards, and with the support of his 
parishioners offered strenuous resistance to the restoration of 
the Mass. He w\as consequently imprisoned in the King’s 
Bench prison on the 26th of March 1554. 'I'he sturdy pro- 
te.stanti.sm of Taylor and his flock, who seem to have caused 
various commotions, marked him out for the special enmity 
of Mary’s government ; and he w^as one of the first to suffer 
when in January 1555 parliament had once more given the 
clerkal courts liberty of jurisdiction. He was sentenced on 
the 22nd, excommunicated on the 29tb, degraded by Bonner 
on the 4th of February, and burnt on the qtli at Aldham 
Common near Hadleigh. His blameless character had made 
a great impression on his age, and he was commemorated in 
many popular ballads. He was regarded as the ideal of a 
Protestant parish priest ; he was married and had nine children. 
The alleged descent of Jeremy Taylor from him has not been 
proved. 

See Thomas Quinton Stow's Memoirs of Rowland Taylor (1833) ; 
Diet, of Nat. Jiio^r. Iv. 463*4, and authorities there citecl. 

(A. F. P.) 
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TAYLOR, THOMAS (i 75 ^- 1 English writer, generally 
called “ the Platonist/' was horn in London on the 15th of 
May 1758, and lived there till his death on the ist of November 
1S35. He was simt to St Paul’s school, hut was soon removed 
to Shcerness. where he spent several years with a relative who 
was engaged in the dockyard. He then began to study for the 
dissenting ministry, but an imprudent marriage and pecuniary 
dithcultics c()mj)elled him to abandon the idea. He became a 
schoolmaster, a clerk in Lubbock’s banking-house, and from 
1798-1806 was assistant secretary to the society for the en- 
couragement of arts, manufactures and commerce, which post 
he resigned to devote himself to the study of philosophy. He 
had the good fortune to obtain the patronage of the duke of 
Norfolk and of a Mr Meredith, a retired tradesman of literary 
tastes, who assisted him to publish several of his works. I'hese 
mainly consisted of translations of the whole or part of the 
writings of Aristotle, Plato, Plotinus, Proclus, Pausanias, 
Porphyry, Ocellus Lucanus, and the Orphic hymns. His | 
elTorts were unfavourably — almost contemptuously — received, | 
but, in spite of defects of scholarship and lack of critical faculty, ' 
due recognition must be awarded to the indomitable industry 
with which he overcame early difficulties. He figures as the 

modern Pletho ” in Isaac Disraeli’s Curiosities of Literature 
and in his novel Vaunen, and as England’s gentile priest ” in 
Mathias’s Pursuits of Literature, 

TAYLOR, TOM (1817-1880), English dramatist and editor 
of Punchy was born at Bishop Wearmouth, near Sunderland, on 
the 19th of October 1817. After attending .school there, and 
studying for two sessions at Cilasgow University, he in 1837 
entered IVinity College, Cambridge, of which he became a 
fellow. Subsequently he held for two years the professorship 
of Pmglish literature at University College, London. He was 
called to the bar (Middle I'ernple) in November 1846, and went 
on the northern circuit until, in 1850, he became assistant 
secretary of the Board of Health. On the reconstruction of 
the J^oard in 1854 he was made secretary, and on its abolition 
his services were transferred to a department of the Home 
Office, retiring on a pension in 1876. In his very early years 
Tom Taylor had shown a predilection for the drama, and had 
been in the habit of performing dramatic pieces with a number 
of children in a loft over a brewer’s stable. Four burlesques of 
his were produced at the Lyceum in 1844. He made his first 
hit with To Parents and brought out at the Lyceum 

in 1845. wTote some burlesques in conjunction with 

Albert Smith and Charles Kenny, and collaborated with Charles 
Rcadc in Masks and Faces (1852). Before the close of his life 
his dramatic pieces numbered over 100, amongst the best 
known of which are Our American Cousin (1858), produced by 
Laura Keene in New York, in which vSothern created the part 
of Lord Dundreary ; Still Waters Run Deep (1855) > Victims 
(1857); the Contested Election (1859); the Overland Route 
(i860) ; the Ticket of Leave Man (1863); Anne Boleyn (1875) ; 
and Joan of Arc (1871). He was perhaps the most popular 
dramatist of his time ; but, if his chief concern was the con- 
struction of a popular acting play, the characters in his dramas 
arc clearly and consistently drawn, and the dialogue is natural, 
nervous and pointed. In his Idank verse historical dramius, 
Anne Boleyn and Joan of Arc y he was not so successful. 

Taylor had begun his career as a journalist when he first 
came to London. He very soon became connected with the 
Morning Chronicle and the Daily NewSy for which he wrote 
leaders. He was on the staff of Punch until 1874, when he 
succeeded Shirley Brooks as editor. He occasionally appeared 
with success in amateur theatricals, more especially in the 
character of Adam in As You Like It and of Jasper in A Sheep in 
Wolf's Clothing. He had some talent for painting, and for 
many years was art critic to The Times and the Craphic. He 
died at Lavender Sweep, Wandsworth, on the 12th of July 1880. 

Apart from the drama, 'I'om Taylor’s chief contributions to 
literature are his biographies of ])aintcrs, viz., Autobiography of 
li. A*, llavdon (1853) ; Autobiography and Correspondence of C. R. 
Leslie, R.A, (i860); and Life and Tunes of Sir Joshua Reynolds 
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(1865), which had been left in a very incomplete state by Leslie, 
llis Historical Dramas appeared in one volume in 1877. lie also 
edited, with a memorial preface, Ren Sketches from a Vanished 
Hand, selected from Papers of the late Mortimer Collins. 

TAYLOR, WILLIAM (1765-1836), English man of letters, 
son of a Norwich manufacturer, was lx)rn in that city on the 
7th of November 1765. He belonged to the Unitarian com- 
munity, and went to a school kept at Palgrave, Suffolk, by 
Rochemont Barbauld, husband of Anna Lctitia Barbauld, 
where Frank Sayers (i 763-1817) was among his schoolmates. 
He travelled on the Continent for some years to perfect himself 
in foreign languages. William Taylor and his father were both 
in sympathy with the French Revolution, and belonged to a 
“ revolution society ” at Norwich. In 1791 the disturbed con- 
dition of affairs induced the elder Taylor to wind up his busi- 
ness, and from this time William devoted himself to letters. 
He was an enthusiast for German poetry, and did great service 
to English literature by translations of Burger’s Lenore (1790, 
printed 1796), of Lessing’s Nathan the Wise (1790, printed 
1805), of Goethe’s Iphigenia in Tauris (1790, printed 1793), 
and of four of Wielarid’s Dialogues of the Gods (1795). He was 
a prolific writer of review articles, in which his knowledge of 
foreign literature served as a useful standard of criticism. 
Much of this material was made use of in his most important 
work, his Historic Survey of German Poetry (3 vols., 1828-30^. 
He also edited the works of his friend Sayers with a memoir 
(1823). He died at Norwich on the 5th of March 1836. 

See a Memoir of the Life and Writings of the late W. Taylor of 
Norwich, by John Warden Robbenls (2 vols., 1845) ; Georg 
Herzfeld, William Taylor von Norwich (1897). Taylor is well known 
to readers of George Borrow l)y the portrait of him as the “ elder 
individual ” in the 23rd chapter of Lavengro. 

TAYLOR, ZACHARY (1784-1850), twelfth president of the 
United States, was born in Orange county, Virginia, on the 
24th of September 1784. During the following year his father, 
Colonel Richard Taylor, a veteran of the War of Independence, 
migrated to Kentucky, settling near Louisville, and thereafter 
played an important part in the wars and politics of his adopted 
state. The boyhood and youth of Zachary Taylor were thus 
passed in the midst of the stirring frontier scenes of early 
Kentucky, and from this experience he acquired the hardihood 
and resoluteness that characterized his later life, although he 
inevitably lacked the advantages of a thorough education. 
In May 1808 'laylor received a commi.ssion as first lieutenant 
in the 7th United States Infantry, and for the next few years 
was employed in routine duties. Early in 1812 he was made 
captain, and during the ensuing hostilities with Great Britain 
distinguished himself by his gallant defence against the Indians 
of Fort Harrison, a stockade in central Indiana. For this he 
was breveted major, and in May 1814 received a regular major’s 
commission, but being reduced at the conclusion of the war 
to the rank of captain, temporarily left the service. In May 
1816 he was reinstated as major, and in 1819 was promoted to 
be a lieutenant-colonel ; and in the routine discharge of his 
duties he was stationed at various posts on the western frontier. 
In 1832, as colonel, he took part in the Black Hawk War, and 
was the officer to wdiom Black Hawk surrendered ; later he 
occasionally acted as Indian agent along the upper Mississippi. 

In 1836 Taylor was ordered from Wisconsin to take com- 
mand against the Seminoles in Florida. On the 25th of 
December 1837, after a difficult campaign, he inflicted a severe 
defeat upon the Indians at the battle of Okeechobee, and for 
this was breveted brigadier-general. Then followed four years 
of hara.ssing service in the Florida Everglades, whence he 
pas.scd to the command of the First Department of the army, 
with headquarters at Fort Jesup, Louisiana. 

While at New Orleans in 1845, 'Laylor received orders from 
President Polk to march his troops into Texas, as soon as that 
slate should accept the terms of tmnexation proposed by the 
Joint Resolution of Congress of March 2, 1845. Later in June 
Polk, who assumed that the Rio Grande mthcr than the Nueces 
was the south-western boundary of Texas, ordered him to take 
up a position at the mouth of the Sabine, or at some other 
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point best suited for an ad\'ancc to the former river. By the 
middle of August Taylor had selected a position at Corpus 
Christi, on the west bank of the Nueces and within the disputed 
territory, and here he remained until the following spring. 
Upon the definite refusal of the Mexican government under 
Paredes to resume with the United States the diplomatic 
relations broken off by the annexation of 'fexas, laylor was 
ordered to advance to the Rio Grande for the purpose of anti- 
cipating any hostile incursion from Mexico. He himself 
favoured such a movement if the United States wiis to main- 
tain its claim as regards the boundary. In obedience to his 
instructions he left Corpus Christi on the i2th of March 1846, 
fortified Point Isabel as a base of supplies, and took up his 
position on the disputed river, opposite the Mexican town of 
Matamoras. Here he began to construct Fort Texas, after- 
wards called Fort Brown, upon the present site of Brownsville. 
The commander of the Mexican Army of the North, Ampudia, 
immediately summoned him to retire behind the Nueces under 
the threat of interpreting his advance as an invasion of Mexican 
territory. Taylor not only disregarded this summons, but 
within the following week proceeded to blockade the Rio 
Grande. Hostilities were then una\oidable, and the first 
passage at arms 0('(airred on the 24th of April 1846, when a 
large foree of Mexicans on the east bank of the Rio Grande 
ambushed and captured a small party of American dragoons 
under Captain Seth B. I'hornton (1814-1847). The news of 
this event led President Polk, on the nth of May, to recom- 
mend a formal declaration of war on the ground that it existed j 
“ by the act of Mexico herself,” for that power “ has passed 
the boundary of the United States, has in\aded our territory 
and shed American blood upon American soil.” rhis state- 
ment was incorporated in the bill declaring war, and althougli 
severely criticized during the Senate debate, passed both houses 
of Congress by overwhelming majorities. 

Meanwhile Taylor had strengthened his base of supplies at 
Point Isabel, where he was reinforced by militia from Texas 
and Louisiana, and during the return march from this post 
was fiercely attacked at Palo Alto (about 8 m. N.E. of Browns- 
ville, Texas) on May 8th, by the Mexicans under Arista. The 
latter was easily driven from the field, but on the following 
day threatened Taylor’s advance in a much stronger position, 
Resaca de la Palma (about 4 m. N. of Brownsville). A brilliant 
charge by the dragoons under Captain May decided this contest, 
which Taylor followed up by a pursuit of the ^Icxican general 
to the Rio Grande. After relieving Fort Brown, whic h had 
been besieged since the 3rd of May, Taylor him.self crossed 
the river, and on the i8tli of May occupied Matamoras, from 
which icYrista had already retreated to Monterrey. 

As it was the intention of the administration to wage war 
for the purpose merely of bringing Mexico to negotiate, Taylor 
did not immediately advance southward, from the Rio Grande. 
When, however, Mexico persisted in her refusal to treat, Polk 
decided to conquer her northern provinces. Taylor formed a 
new base of operations at Camargo, farther up the river, and 
from this point, in August began an advance towards Monterrey, 
the capital of Nuevo Leon. After hard fighting he occupied 
this city in the latter part of September (see Monterrey). 
The truce with which he followed up this success was unaccept- 
able to the administration, and upon receiving notic e to resume 
hostilities, he occupied Saltillo, the capital of Coahuila, and 
Victoria, the capital of Tamaulipas, thus completing the con- 
quest of the north-eastern states of Mexico. By this time 
Taylor had been reinforced by some 3000 troops which had 
marched under Gen. John E. Wool from San Antonio directly 
tow^ards Chihuahua, but which had been deflected at MonclOva 
to join his “ army of occupation.” During the war he was 
breveted major-general (May 1846), and Congress thric:e passed 
votes of thanks and ordered the presentation of commemorative 
gold medals. President Polk distrusted Taylor because of his 
supposed Whig views, and now began to express his dissatis- 
faction with the general’s failure to take full advantage of his 
victories and his hesitancy to suggest a plan for the future 


ZACHARY 

(!onduct of the war. Taylor was unwilling to lead his own 
army farther into the desert interior of Mexico and rc^mained 
non-committal upon the projected attempt from Vera Cruz. 
When Polk linally determined upon the latter campaign, he 
scIctTed Gen. Winfield Scott, although the latter was personally 
unacceptable to himself, as its leader, and despite 'I'aylor’s 
vigorous protests detached most of his experienced troops to 
join Scott’s command. Meanwhile through the connivance of 
the American authorities, Santa Anna returned from his Cuban 
exile, and, as the newly elected Mexican president, disregarding 
his pledges to aid Polk in bringing about a satisfactory peace, 
prepared to wage a more effective war against the American 
invaders. Learning of the weakened condition of Taylor’s 
foree he made a sudden advance to the northward, w ith some 
20,000 troops, and on the 22nd of February 1847 encountered 
Taylor with one-fourth that number at Buena Vista, a few 
miles beyond Saltillo. The all-day battle in the narrow mountain 
pass was the most stubbornly contested of the whole war, and 
the brilliant victory of Taylor over such odds made Old 
Rough and Ready,” as he was called by his troops, the hero 
of the hour. With this encounter the serious work of his 
“ army of occupation ” ended, although he was later joined 
by Gen. Alexander W. Doniphan’s troops, who had mjwchcd 
from New Mexico 7^’a Chihuahua, 'faylor’s brilliant victory, 
won when he was so greatly handicapped by Polk, emphasized 
the popular discontent which that president’s policy had already 
aroused, and suggested him to the political leaders as a pre- 
sidential possibility. The general, however, had passed his 
mature yc.irs wholly in military service and had never voted, 
much less strongly allied himself, with any political party. 
Ncvcrthelc.ss when Taylor meetings became the fashion and 
ncw.spapers began to advocate his nomination, party lines 
threatened to disappear despite the frantic eflorts of the old- 
time chiefs of ihe^ two leading organizations to stem the tide 
against the popular favourite. The Democratic party with its 
mom ctfficient machinery prevented a stampede of its rank and 
file, but the Whigs were less suc'c essful. Within a month after 
his victory over Santa Anna a Whig convention in Iowa nomi- 
nated him for the prc^sidencry, and public meetings in Kentucky, 
Ohio, Virginia, Pennsylvania and elsewhere quickly took 
similar action, in many cases without regard to party lines, 
'laylor first adopted a course of discouraging these suggestions 
and emphasized his non-partisan attitude, but later gave way 
to the pressure, and issued a statement that proved satisfactory 
to the majority of the Whig politicians. Yet it required four 
ballots in the national convention to overcome the reluctance 
of Webster’s, Clay’s and Scott’s followers and secure the party 
nomination, 'fhe disaffection of these leaders was more than 
i:oun ter balanced, however, by the split of the New York 
Democrats over the slavery question, which assured laylor 
of the vote of that state. His residence in Louisiana, his 
ownership of a large plantation with its slaves, and his family 
connexion with J effer.son Davis (who had married his daughter), 
rendered him more acceptable to many of the southern Demo- 
crats than their party candidate, i.ewis Cass, an advocate of 
“ squatter sovereignty ” and the representative of the demo- 
cracy of the free North-west. As a result laylor carried eight 
slave states while his opponent secured seven, but in the free 
states the conditions were exactly reversed. He received a 
majority of electoral votes on each side of the Mason and 
Dixon line and was confirmed in his preconceived opinion that 
he was to be the president of the whole people. Both parties 
had attempted to avoid the burning slavery issue,— the Whigs 
by adopting no platform whatever and the Democrats by 
tru.sting to the well-known view's of their candidate, but the 
political leaders in C ongress could not escape the many definite 
questions presented by the possession of the territory newly 
acquired from Mexico. The Wilmot Proviso and the bill to 
organize the territory of Oregon had already aroused both 
sections and had given occasion for Webster and Calhoun to 
state their respective views upon the constitutional questions 
involved. The three weeks’ contest over the election of a 
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speaker in the House of Representatives, in December 1849, 
emphasized the sectional passions already engendered. Under 
the circumstances the lirst message from President Taylor was 
awaited with great interest. While advising Congress to 
" abstain from the introduction of those exciting topics of 
sectional character which have hitherto produced painful 
apprehensions in the public mind,’^ he favoured the admission 
of ( alifomia as a free state, and counselled the legislators to 
await the action of the people of New Mexico and Utah upon 
the slavery (]aestion. As he had already encouraged California 
to form the state government it desired, and later took a strong 
position against the efforts of Texas to possess itself of part 
of New Mexico, it was apparent that he was less inclined to 
favour the radiail pro-slavery programme than his previous 
career had seemed to promise. This was still further empha- 
sized by his marked friendshif) for William 11 . Seward and his 
contemptuous reference to the territorial portion of Clay’s 
compromise measures as the “ Omnibus Bill.” This situation 
militated greatly against that leader’s cherished policy, and led 
him to a bitter criticism of the president on the floor of the 
Senate. Such was the situation when the president, early in 
July 1850, was stricken by the disease to which he succumbed 
on the 9th. His remains were temporarily interred at Wash- 
ington, but afterwards removed to the family cemetery near 
Louisville. 

'The only son that survived him, Richard Tayt.or (1826- 
1879), popularly known as ‘‘ General Dick,” graduated at Yale 
in 1845, entered the Confederate army at the beginning of the 
Civil VVar, and as commanding ofllccr in Louisiana organized 
and administered the western half of the Confederacy, severed 
from the eastern by the fall of Vicksburg. He won the victory 
of Sabine Cross Roads over the Union expedition under Gen. 
N. P, Banks on the 8th of April 1864. He finally surrendered 
to Gen. E. R. S. Canby on the 4th of May 1865. He wrote 
Destruction and Reconstruction (1879). 

II. Montgomery’s IJfe (Auburn, i^^5o) and John Frost’s Life 
(New York and Philadelphia, 1847) art; ;il uost wholly devoted to 
President Taylor’s military career, and are excessively laudatory 
in character. A better biography is that (New York, 1892) by 
Maj.-Gen. O. O. Howard, in the “ Great ('ommanders ” series. 
There is much material about Taylor in the general histories of 
M’Mastcr, Von Holst, and Rhodes. (L J. C.) 

TAYLOR, a town in Williamson county, Texas, U.S.A., 
about 35 m. N.E. of Austin. Pop. (1890) 2584; (1900) 4211 
(1260 negroes); (1910) 5314. It is served by the International 
& Great Northern and the Missouri, Kansas & Texas rail- 
ways. It is in a region especially tlevoted to the growing 
of cotton and grain and to poultry raising, and an annual 
county fair is held here. In the city are machine and car shops 
of the International & Great Northern railway, and cotton- 
compresses, and there are manufactures of cotton-sced oil, &c. 
Taylor, named in honour of (len. Zachary laylor, was founded 
in 1876, and was incorporated in r882. 

TAYPORT, a police burgh of Fifeshire, Scotland. Pop. 
(1901) 3325. It is situated on the Firth of 'lay, here about i m. 
wide, opposite to Broughty Ferry, with which there is com- 
munication by means of a ferry, 5.i m. N. of Leuc hars Junction 
by the North British railway. Its older alternative name of 
Ferry Port on Craig has reference both to its uses and its site. 
Its industries include manufactures of linen and jute, spinning 
mills, engineering works, timber-yard and salmon fishery. In 
other respects it is a residential quarter for Dundee. A mile 
S.W. is the estate of Scotscraig, which belonged to Archbi.shop 
Sharp (1613-1679), of whose mansion there are still some 
traces. Two miles and a half W. by S. is the police burgh of 
Newport (pop. 2869), with stations at Easter and Wester 
Newport, on the North British Railway Company’s loop line 
from Leuchars Junction to Wormit. It lies on the Firth of 
Tay opposite to Dundee, with which there is communication 
by means of a ferry, as well as by rail via the Tay Bridge. Even 
to a greater extent than has Tayport, it has practically become 
a suburb of Dundee. Its small harbour was designed by 
Telford. Two and a quarter miles S.W. of Worinit, the 
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nearest railway station, close to the southern terminus of the 
lay Bridge, is the village of Balmerino (Gaelic, “ Town on 
the seashore ”). Its once considerable shipping trade has 
declined, but some fishery is still carried on. In 1227 Ermcn- 
gardc, widow of William the Lion, and her son Alexander 11 . 
founded a Cistercian Abbey here, but in 1604 the Abbey 
estates were converted into a temporal lordship in favour of 
James Elphinstonc, created Lord Balmerino. 

TAYUG, a town of the province of Pangasinan, Luzon, 
Philippine Islands, near the Agno river, 33 m. E. of Lingayen, 
the aipital. Pop. (1903) 10,400. 'Ihe river furnishes water 
for irrigating the low fields in the vicinity. The town’s in- 
habitants are farmers, and rice is the principal crop. Pan- 
gasinan and llocano arc the languages spoken. 

TAZZA (I tab, cf. Fr. tasse, Ger. TassCy cup ; all from Persian 
tas, goblet), a word generally adopted by archaeologists and con- 
noisseurs lor a type of drinking vessel. It is a shallow saucer- 
like dish cither mounted on a stem and foot or on a foot alone. 

TCHERNAIEV, MIKHAIL GREGORJOVICH (1828-1898), 
Russian general, a member of a noble family, was born on the 
24th of October 1828. Educated at the Nicholas Staff College, 
he entered the army in 1847, distinguished himself in the 
( rimean war and in the Caucasus. After serving as divisional 
chief of the staff in Poland, he went to Orenburg in 1858 as 
assistant to the commander of the line of the Syr-Darya, and 
the following year commanded an expedition to support the 
Kirghiz tribes on the borders of the Sea of Aral against the 
Khivans. He did duty on the staff of the army of the Caucasus 
for a time, and returned to Orenburg as chief of the staff. In 
1864, having reac hed the rank of rnajor-gcncral, he made his 
famous march with tooo men across the steppes of Turkestan 
to Chimkent in Khokand, to meet another Russian column 
from Semipalatinsk, in Siberia, in conjunction with which he 
successfully stormed Chimkent, and them unsuccessfully attacked 
Tashkent, 80 miles farther south. Wintering at Chimkent, he 
captured 'lashkent the following year. This was contrary to his 
instructions, and although he was received in St Petersburg 
with enthusiasm, jincl presented with a sword of honour by the 
emperor, he was not again tnnployed in the military service, 
and retired from it in July 1874. He bought, and edited with 
great success, the Russkiy Mir in Slavonic interests, devoting 
himself to the Pnnslavic idea. In the summer of 1876 he was 
appointed (omnuinder-in-chicf of the Servian army, but on 
entering I'urkcy was driven bac k by Osman Pasha, who followed 
him into Servia, defeating him at Zaycchar and Yavor in July, 
and the campaign in Servia proved disastrous. He rashly 
proclaimed Milan king of Servia in September, and in October 
Alcksinats and Deligrad were in the hands of the Turks, and 
the road open to Belgrade. An armistice was concluded, and 
'rehernaiev resigned his command. In 1877 he visited Austria 
in connexion with his propaganda, but was expelled, and lived 
for a time in France. In 1879 he organized a Bulgarian rising, 
but w;is arrested at Adrian ople and sent back to Russia. He 
succeeded Kaufmann (r/.?;.) as governor of Turkestan in 1882, 
but his aggressive policy led to his recall two years later, when 
he was appointed a member of the council of war at St Peters- 
burg. In 1886 his opposition to the Central Asian Military 
railway caused him to lose his seat in the council. He died on 
the 1 6th of August 1898, at his country seat in the province of 
Mogilev. 

TCHIHATCHEFF, PIERRE ALEXANDROWITSCH DE (1812- 

1890), Russian naturalist and geologist, was born at Gatchina, 
miar St Petersburg, in 1812. He entered the diplomatic service 
and was (1842-44) attached to the embassy at Constantinople; 
whence he visited Asia Minor, Syria and Egypt. In 1844, 
was charged with a scientific mission to the Altai mountains. 
He died at Florence on the T3th of October 1890 (N.S.). 

Ills publications include : Voyaeic scientifique dans V Altai oriented 
et Ics parties adjacentes de la fronticrc de Chine (with atlas. 1845); 
Asie hUnrure ; description physique, statistique et archeologique de 
cette co7itree (4 vols. witli 3 atlases, 1853--^) I Le Bosphore et Con- 
stantinople (1864. anotluT ed. 1877) ; Considerations geolopques sur 
les lies Oceaniqiics (1878) ; and Espagne, Atg^rie et Tuniste (i88o). 
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TEA (Chinese cha, Amoy dialect //), the name given to the 
leaves of ilie tea bush (see below) prepared by decoc tion as a 
beverage, i'he term is by analogy also used for an infusion 
or decoction of other leaves, e.^. camomile tea ; and similarly 
for the afternoon meal at which tea is served. 

Historical. — The early history of tea as a beverage is mainly 
traditional. 'Fhe lac k of accurate knowledge regarding the past 
of the Chinese Empire may possibly some day be supplied, as 
European scholars become more able to t'xplore the unstudied 
stores in the great Chinese libraries, or as Chinc\se students ran- 
sack the records of their country for the facts of earlier 
periods. It may then be leamt who made the first cnip of tea, 
who planted the earliest bushes, and how the primitive methods 
of manufacture were evolved. In the meantime knowltxlge 
on the subject is mingled with much that is obviously mythical 
and with gleanings from the casual references of travellers and 
authors. 

According to Chinese legend, the virtues of tea were dis- 
covered by the Emperor Chinnung, 2737 b.c., to whom all 
agricultural and medicinal knowledge is traced. It is doubt- 
fully referred to in the book of ancient poems edited by Con- 
fucius, all of which are previous in date to 550 n.c. A tradition 
exists in China that a knowledge of tea travelled eastward to 
and in ('hina, having betm intrcxiuc ed 543 a.d. by Bodhidharma, 
an ascetic who c:ame from India on a missionary’ expe^dition, 
but that legend is also mi.xed with supernatural details. But it 
is quite certain, from the historical narrative of Lo Yu, who 
lived in the Tang dynasty (618-^06 a.d.), that tea was already 
used as a beverage in the 6th century, and that during the 8th 
century its use had become so common that a tax was levied 
on its consumption in the i4lh year of 'I'ih Isung (793). 'I'he 
use of tea in China in the middle of the gth century is known 
from Arab sounx^s (Reinaud, Relation des Voyages^ 1845, p. 40). 
From China a knowledge of tea was carried into Japan, and 
there the cultivation was established during the gth century. 
Seed was brought from China by the priest Miyoye, and planted 
first in the south island, Kiushiu, whence the cultivation spread 
northwards till it reached the high limit of 39^ N. 

It is somewhat curious that although many of the products 
of China were known and u.sed in Europe at much earlier times, 
no reference to tea has yet been traced in European literature 
prior to 1588. No mention of it is made by Marco Polo, and no 
knowledge of the .substance appears to hav(* reached Europe 
till after the establishment of intercourse between Portugal 
and China in 1517. The Portuguese, however, did little to- 
wards the intrcxiuction of it into Europe, and it was not till 
the Dutch established themselves at Bantam early in the 17th 
century that these adventurers learned from the Chinese the 
habit of tea drinking and brought it into Europe. 

The earliest mention of tea by an Englishman is probably that 
contained in a letter from Mr Wickham, an agent of the East 
India Company, written from Firando In Japan, on the 27th 
June 1615, to Mr Eaton, another officer of the company, 
resident at Macao, and asking for “ a pot of the best sort of 
chaw'^ How the commission wtis executed does not appear, 
but in Mr Eaton’s subsequent accounts of expenditure occurs 
this item — “ three silver porringers to drink chaw in.” 

It was not till the middle of the century that the Engli.sh 
began to use tea, and they also received their supplies from Java 
till in 1686 they were driven out of the island by the Dutch. At 
first the price of tea in England ranged from £6 to £io per lb. 
In the Mercurius Polilicus, No. 435, of September 1658, the 
following advertisement occurs : — “ 'I'hat excellent and by all 
Physitians approved China Drink called by the Chincans 7 V//a, 
by other nations Tay, alias Tee, is sold at the Sultancss Head, 
a cophee-house in Sweetings Rents, by the Royal Exchange, 
London.” Thomas Garway, the first English tea dealer, and 
founder of the well-known coffee-hou.se, “ Garraway’s,” in a 
curious broadsheet, An Exact Description of the (irmvth. Quality 
and Virtues of the Leaf Tea, issued in 1659 or 1660, writes, “ in 
respect of its scarceness and dearness, it hath been only used 
as a regalia in high treatments and entertainments, and presents 


made thereof to princes and grandees.” In that year he pur- 
chased a quantity of the rare and much-prized commodity, 
and offered it to the public, in the leaf, at fixed prices varying 
from 15s. to 50s. the Ib, according to (juality, and also in the in- 
fusion, ” made according to the directions of the most knowing 
merchants and travellers into those eastern countries.” In 
1660 an Act of the first parliament of the Restoration imposed 
a tax on “ every gallon of chocolate, sherbet and tea, made and 
sold, to be paid by the maker thereof, eightpence ” (t.’ ( ar. II. 
t'. 23). 

Pepys’s often-quoted mention of the fact that on the 25th 
September 1660, ” 1 did send for a cup of tec, a C'hina drink, 
of which I never had drunk before,” proves the novel tv of tea 
in England at that date. In 1664 we find that the East India 
Company presented the king with 2 Ib and 2 oz. of “ thea,” 
which cost 40s. per lb, and two years afterwards with another 
parcel containing 22 J lb, for which the directors i)aid 50s. 
per Ib. Both parcels appear to have been purchased on the 
Continent. Not until 1677 is the Company recorded to have 
taken any steps for the importation of tea. The order then 
given to their agents was for “ teas of the be.st kind to the 
amount of too dollars.” But their instructions were con- 
siderably exceeded, for the quantity imported in 1678 was 
4713 lb, a quantity which seems to have glutted the market 
for several years. 'I'hc annals of the Company record that, 
in February 1684, the directors wrote thus to Madras : — “ In 
regard thea is grown to be a commodity here, and wc have 
occasion to make presents therein to our great friends at court, 
we w'ould have you to send us yearly five or six canisters of the 
very best and freshest thea.” Until the Revolution no duly was 
laid on tea other than that levied on the infusion as sold in the 
coffee-houses. By i William and Mary, c. 6, a duty of 5s. per lb 
and 5 per cent, on the value was imposed. For sevtTal years 
the quantities imported w'ere very small, and consisted ex- 
clusively of the liner sorts. 'I'he first direct purchase in China 
was made at Amoy, the teas previously obtained by the Com- 
pany’s factors having been purchased in Madras and Surat, 
whither it was brought by Chinese junks after the expulsion 
of the British from Java. During the closing years of the 
('entury the amount brought over sc'cms to have be(‘n, on the 
average, about 20.000 lb a year. 'I'he instructions of 1700 
directed the supercargoi's to .send home 300 tubs of thv^ finer 
green teas and 80 tubs of bohea. In 1703 orders were given for 
“ 75,000 lb Singlo (green), 10,000 lb imperial, and 20,000 lb 
bohea.” 'I'he average price of tea at this period was i()S. per Ht. 

As the 1 8th century progressed the use of tea in England 
rapidly increased, and by the close of the century the rate of 
consumption exceeded an average of 2 lb per person per annum, 
a rate in excess of that of to-day of all people except those of 
Mongol and Anglo-Saxon origin. 'I'he business being a mono- 
poly of the East India ('ornpany, and a very profitable one, 
the company at an early stage of its development endeavoured 
to ascertain whether tea could not be growm within its own 
dominions. Difficulties with China doubtle.ss .showed the ad- 
visability of having an independent source of supply. In 1788 
Sir Joseph Banks, at the request of the directors, drew up a 
memoir on the cultivation of economic plants in Bengal, in 
which he gave special prominence to tea, pointing out the 
regions most favourable for its cultivation. About the year 
1820 Mr David Scott, the first commissioner of A.s.sam, sent to 
Calcutta from Kuch Hehar and Rangpur — the very districts 
indicated by Sir Jo.seph Banks as favourable for tea-growing 
— certain leaves, with a statement that they were said to 
belong to the wild tea-plant. 'Lhe leaves were submitted to 
Dr Wallich, government botanist at Calcutta, who pronounced 
them to belong to a species of Camellia, and no result follow’ed 
on Mr Scott’s communication. These very leaves ultimately 
came into the herbarium of the Linncan Society of London, 
and have authoritatively been pronounced to belong to the 
indigenous Assam tea-plant. Dr Wallich’s attribution of 
this and other specimens subsequently sent in to the genus 
Camelha, although scientifically defensible, unfortunately 
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diverted attention from the signilicance of the discovery. Jt 
was not till 1834 that, overcome by the insistence of Captain 
i'Vancis Jenkins, who maintained and proved that, called by 
t he name Caniellia or not, the leaves belonged to a tea-plant, 
Dr Wallich admitted “ the fact of the genuine tea-plant being 
a native of our tcTritories in Upper Assam as incontrovcrtibly 
proved.” In the meantime a committee had been formed 
by Lord William Bentinck, the governor-general, for the intro- 
duction of tea culture into India, and an oflicial had already 
been sent to the tea districts of (diina to procure seed and skilled 
(diinese worlxirien to conduct operations in the Himalayan 
regions. The discovery and reports of Captain Jenkins led to 
the investigation of the capacities of Assam as a tea-growing 
( ountry by Lord William Bentinck’s committee. Evidence 
of the abundant existence of the indigenous tea-tree was ob- 
tained ; and the directors of the East India Company resolved 
to institute aii experimental establishment in Assam for cultivat- 
ing and manufatluring tea, leaving the industry to be developed 
b) private enterprise should its practicability be demonstrated. 

In 1834 the monopoly of the East Iridk Company was 
abolished and an era of rapid progress in the new industry 
began. In 1836 th('rc was sent to London t lb of tea made 
from indigenous leaves ; in 1837 5 lb of Assam tea were sent ; 
in 1838 the quantity sent was 12 small boxes, and 95 boxes 
reached London in 1839. In iS-^jo there were grown, and 
offered at public auction in Calcutta early the following year, 
35 packages, chiefly green teas, stated to have been manu- 
factured by a cliicf of the Singpho tribe aided by the govern- 
ment establishment. In the same auction catalogue were 
included 95 pru'kages, “ the [)roducc of the Government Tea 
Plantation in As.sam,” many of which I)orc the ( hubwa mark, 
one well known to this day. I'liis aiu tion is most interesting 
as being the; first of British-grown tea, and it included about 
6000 lb. It is of interest also for the reference to the Singpho 
tribe, who are even now in small numbers in the same district, 
Avherc they still produce in a primitive manner tea plucked 
from the indigenous trees growing in their jungles. 

In January 1840 the Assam Company was formed to take 
over tlie early tea garden of the East India Company, and 
this, the premier company, is still in existence, having pro- 
diK'ed up to T907 no less than 117,000,000 lb of tea and paid 
in dividends £1,360,000 or 730 per cent, on ('apital. It is no 
longer the first company in extent of yield, as the Consolidated 
'lea and Lands Company produced in 1907 about 15,000,000 lb 
ol tea, besides other products. 'Fhe introduction of Chinese 
scfd and Chinese methods was a mistake, and there seems little 
reason to doubt that, in clearing jungle for tea planting, fine 
indigenous tea was frequently destroyed unwittingly in order 
to plant the inferior China variety. 'Flic period of unlearning 
tlie Chinese methods, and replacing the Chinese plants, had to 
be lived through. Vicissitudes of over-production and inflation 
( arne to interfere with an even course of success, but the industry" 
developed and has incrca.sed enormously. From its point of 
origin in Assam, it has gradually spnjad to other districts with 
varying commercial success. 'Fhe aggregate total of capital of 
the tea-producing companies in India and Ceylon now' amounts 
to about £25,000,000. 

Fhe Dutch were rather earlier than the English in attempt- 
ing to establish tea growing in their eastern possessions. A 
licginning was made in Java in 1826, but probably because 
of the even more marked influence of Chinese methods and 
Chinese plant, the progress was slow and the results indifferent. 
Of late yeais, however, by the introduction of fine A.ssam seed 
and the adoption of methods .similar to tho.se in use in India, 
a marked improvement has taken place, and there seems little 
reason to doubt that, with the very ric'h soil and abundant 
cheaj) labour that the island of Java posse.sses, the relative 
progress there may be greater in future than in any other 
producing land. 

Somewhere about i860 the practical commercial growing of 
tea was introduced into the island of Formosa, The methods 
of cultivation and manufacture followed there differ in many 


w^ays from those of the other large producing countries, but 
the industry has been fairly successful throughout its history. 

Attempts were rejieatedly made to introduce tea culture in 
Ceylon, under both Dutch and British authority. No per- 
manent success w'as attained till about 1876, when the dis- 
astrous effects of the coffee-lcaf disease forced planters to give 
serious attention to tea. Since that period the tea industry 
has developed with marvellous rapidity, and now takes first 
rank in the commerce of the island. 

Several plantations have been successfully put out both by 
the Russian government and private enterprise in the Caucasus, 
but it is doubtful whether tliey could exist long but for the 
high rate of duly on tea entering Russia from foreign countries. 
Natal has now about 5000 acres under tea giving a fairly large 
yield, but of quality not highly esteemed outside of South 
Africa, where it benefits to the extent of 4d. per pound of 
protection in the tariff. A small plantation exists in South 
Carolina under circumstances not conducive to financial success 
on a large scale of production. Attempts at tea growing have 
been made in the West Indies, Brazil, Australia, Nyassaland, 
Mauritius, the Straits Settlements, Johore, Fiji and at San 
Miguel in the Azores without marked success. In addition to 
favourable conditions of soil and climate, abundant cheap labour 
is an ab.solutc necessity if satisfactorj^ commercial results arc 
to be obtained. 

Botany. — 'Fhe tea bush or tree is a member of the natural 
order Fernstrocmiaceae and is closely allied to the well-known 
ornamental .shrub the camellia. As cultivated in China it is 
an evergreen shrub growing to a height of from 3 to 5 ft. The 
stem is bushy, with numerous and very leafy branches ; the 
leaves arc alternate, leathery in texture, elliptical, obtusely 
serrated, strongly veined and placed on short channelled foot- 
stalks. The fiow'ers are white, axillary and slightly fragrant, — 
often two or three together on separate pedicels. 'Fhe calyx 
is small, smooth and divided into five obtuse sepals. 'Fhe 
corolla has from five to nine petals, coh(‘ring at the base. 'Fhe 
stamens arc .short, numerous and inserted at the base of the 
corolla ; the anthers are large and yellow, and the long style 
ends in three branches. The fruit is a woody capsule of three 
cells, each containing one large nearly spherical seed, which 
consists mainly of two large hemispherical cotyledons. 

As is ('ommonly the case wath plants which have been long 
under (ultivation, there has been some doubt as to specific 
distinctions among the varieties of tea. 'Fhe plant was origin- 
ally described by Linnaeus as one species, Then sinensis. 
Later Linnaeus established two species, viz. Thea Bohea and 
Thea viridis. and it was erroneously assumed that the former 
was the source of black leas, while Thea viridis w’as held to 
yield the green varieties. In 1813. however, Mr Robert Fortune 
found that, although the two varieties of the plant existed in 
dilferent parts of China, black and green tea were produced 
from the loa\'es of the same plant by varying the manufacturing 


proce.sscs. 

vSir George Watt {Jounial of the Royal Horticultural Society, 
vol. xxxii.) describes with ample illustrations the recognized 
varieties, placing all of them under Camellia Thea, with the 
following .subdivision : — 


A. 


B. 

C. 

D. 


Variety Viridis : — races 


Bohea. 

Stricta. 

Lasicx^alyx. 


' I. Assam Indigenous. 

I 2. Lushai. 

’ 3. Naga Hills. 

4. Manipur, 
j 5. Burma and Shan. 

6. Yunnan and Chinese. 


Of the foregoing, the teas of commerce arc derived almost 
entirely from the varieties Viridis and Bohea. 'Fhe Assam 
Indigenous, in its two sub-races of Singlo and Bazalona, and 
the Manipur, originally found wild in the jungles of the native 
state of that name, have, with various intermixtures and 
cros.sings, been used to ( cn er the greatest ' eas of all the more 
modern planting in India, Ceylon and Java. The great size 
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of leaf when fully developed (4 to 9 ins. in length and 2 to 3^ 
in breadth) has made them in demand because of the heavy 
yields. From the ^’ariety Bohea, or from hybrids of descent 
from it, came the China teas of former days and the earlier 
plantings in In<. ‘a grown from imported China stock. The 



Fig. I. — Bohea variety. 


leaves of this variety arc generally, roughly speaking, about 
half the size of those of the As.sam Indigenous and Manipur 
sorts. The bush is in every way smaller than the Assam types. 
The latter is a tree attaining in its natural conditions, or where 
allowed to grow unpruned in a seed garden, a height of from 
30 to 40 ft. and prospering in the midst of dense moist jungle 
and in shady .sheltered situations. 

The Boliea variety is hardy, and 
capable of thriving under many differ- 
ent conditions of climate and situation, 
while the indigenous plant is tender 
and difficult of cultivation, requiring 
for its success a close, hot, moist and 
equable climate. Tn minute structure 
it presents highly characteristic appear- 
ances. 

The under side of the young leaf is 
densely covcr(‘d with fine onc-ccllcd 
thick - walled hairs, about i mm. in 
length and -015 mm. in thickness. 
These hairs entirely disappear with 
increasing age. 'I'he structure of the 
epidermis of the under .side of the leaf, 
with its contorted cells, is rcpre.sented 
( y 160) in fig. 3. 

A further characteristic feature of 
the cellular structure of the tea-leaf is 
the abundance, c.specially in grown 
leaves, of large, branching, thick-walled, 
smooth cells (idiobla.st.s), which, although 
they occur in other leaves, are not found 
in such as are likely to be confounded with or substituted 
for tea. The minute structure of the leaf in section 
illustrated in fig. 4. 

Constant controversy has existed as to what is the actual 
original home of the tea-plant, and probably no one has given 
to the subject more careful study than Professor Andreas 
Krassnow, of Kharkoff University. By order of the Russian 
government, he visited each of the great tea-growing countries, 



Fig. 2 . — Bohea Tea- 
leaf, full size. 


and the results of his observations were published in a book 
entitled On the Tea-pr()diui}ig Districts of Asia, He holds the 
opinion that the tea-plant is indigenous, not to Assam only, 
but to the whole monsoon region of eastern Asia, where he 
found it growing wild as far north as the islands of soutliern 
Japan. He lonsidcrs that the tea-plant had, from the remotest 
times, two distinct varieties, the As.sam and Chinc.sc, as he 
thinks that the period of known cultivation has been too short 
to produce the differences that exist between them. 

Chemistry. - What may be termed the chemistry of production, 
viz., that relating to soils, manures, mnnufneturinj; proersses, At., 
has of recent years received great attention from the scientific 



experts appointed in Imlia and ('eylon to assist and guide the tea 
planters. The chemistry of the completed teas of commerce does 
not ajijH'ar to have betui subjected to adequate scientilic study. 
There cannot be said to be any standani or recognized analysis. 
Many such have been made, and they may be found in chemical 
tc.xt-books of high authority, but tliey are defective because of the 
Lack of commercial knowledge in association with the chemical 
skill. More attention seems to have been given to the matter in 
the (.Tnited States of America, and in Germany and Russia than in 
ICngland, but the infinite variety of samples known to the commercial 
expert, and the impossibility of standardizing those in such a 
manner as to make reailily recognizable what the cliemist has 
treated, n*nders most of the recordcti analyst's of uncertain value. 
There seem.s to be no relationshi]) between the commercial value 
and the analysis, the arbitrary ]K'rsonal methods of the 
expert tea-taster btaiig controlle'd by factors that chemistry 
tlocs not appear to deal 
with. One reason may l>e 
that analyses an* generally 
made of tea liquors ])ro- 
tluced by distilled water, 

■which is the very worst 
possible from the ]>oiul of 
view of tlic commercial 
expert or in domestic 
usage. 

The ]>rincipal chemical 
constituents of tea of 
practical interest an; : 
caffeine, tannin and essen- 
tial oil, on which depend 
respectively the physio- 
logical effects, the strength and th(; llavour. 'flu* commercial value 
appears to depend on the essential oil and aroma, not on the 
amount of caffeine, tannin or extract. 

The ff)llowing is suggested as a typical analysis of an average 
sample of black tea : — 

Per < cnl. 



Fig. 4. — Section through 'fea-leaf. 


.Mbuniinous inatlers 2 /\ 

Gummy matters ....... 4 

Cellulose ........ 20 

Chlorophyll and wax ...... 2 


v.aiieine ........ 3 

Tannin 10 

F.ssential oil . 0*75 

Resin . 3 

^lincral matter (ash) .... . . 6 

Moisture ........ 7 

Extractive matter 20*25 


100 


Also a trace (i to *2 percent.) of boheic acid, a vegetable acid peculiar 
to tea. The amount of tannin found in green teas appears to be 
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about half as tnucli af»ain as in black, and the former always yield 
less moisture, doubtless because of the harder iilire prodiiccil by the 
method of iiianiifar.tnre and the frc(juent use of a facing medium. 
A large perctMitage of moisture found in any sample would indicate 
improper condition. At the stage of final firing, tea is supposed to 
be tlesiccated as completely as possil:)le, and it'is then sealed up to 
exclude air entirely. It is, however, most liable to absorb moisture 
upon subsequent exposure. Caffeine (formerly known as theine) is 
the alkaloid of tea. and is identical with that of coffee, guarana, 
mate and kola nut. It is closely allied to theobromine, the alkaloul 
of cocoa, and also to uric acid. In large quantities it is a poison, 
but in smaller quantitit's it acts as a stimulant. It exists in greater 
percentage in Indian and Ciiylon teas than in those from Java, and 
is lowest ill ('hina and Japan teas. Tannin is a hardening and 
astringent sul>stance, and in large (piantities impairs digestion. 
Prolonged infusion increases the amount extracted. The essential 
oil of tea is of a citron yellow colour ; it is lighter than water and 
possesses the distinctive odour of tea. Extract varies from 26 to 
40 per cent , and is no guide to quality. Ash averages 5-7 per 
cent., about half of which is soluble in water. About 8 per cent, 
of ash is proof of adulteration. 

Co mmr ye There is probably no article of large consumption 
the eonimtuve in which has been so revolutionized during a single 
gentiration. In 11877, except to the initiated, tea meant China tea. 
India and java were producing a little, but practically for use only 
in Creat Britain and Holland. Formosa and Jaj)an were beginning 
to .attract attention in America, but China supplied the world, and 
almost entireb' through the medium of the London market. The 
days of sailing shi])s from China had not entirely passed, aiul the 
steamers of the period were built for rapiility of transit to London. 
The Australasian colonies got their sup])lies direct, and part of the 
Kussiaii supj^lifis went by the caravan routes. 

By 1907. liowcvor, the greatly increased production in India and 
Ceylon, with the willingness of many nations to drink siicli teas, in 
preference to those of China, had left to her Russia as a customer 
for nearly half her export of the article, a proportion rapidly diminish- 
ing, as that country too turned in the direction of using the stronger 
varieties. 

China and Japan have hitherto been regarded as the chief pro- 
ducers of tea, and tlie reput(*d large domestic consumption of thost^ 
Mongolian peoples has led to assumptions of vast internal pro- 
ductions, There exist absolutely no data, and it is doubtful 
whether such can ever be gathered, for forming trustworthy esti- 
mates. In l)Otli of those countries tea is grown princijxdly in a 
retail manner, and much of it simply for family consumption. The 
country cultivator has, as a rule, only a small area — perhaps a 
corner of his farm or garden — planted with tea. the produce of 
which is roughly sun-dried and cured in a primitive manner. Any 
surplus not needed for the family is sold in its sun-dried state to 
the collector, who takes it to the hong, where it is fired, blended and 
packed for exportation. Excluding therefore from any re*corfl the 
quantities ])ro(luced for internal consumption in ('hina and Japan 
(that from the. former alone has been estimated at a total of 
2,ooo,fXK),ono lb), the following arc the acreage and production of 
the world as taken from the la.tt?st recorded statistics available in 


1908 : — 

Acreage under lea. 

Production. 




lb 


China . . . 

1 

(Brick tea for Tibet) 

T<88,37i,a^i 1 

* I9,fKX),CK'K) 

quantities 

exported 

only. 

Japan . . . 

I2I,2U2 

39,778 .(xxi I 

Formosa 

79,858 

20 , 300 ,fX K) 

Imlia . . . 

531.808 

240.41 I, CM M) 


,, (Burma) 

1 .498 2 

3,249,CM_xn 


Shan States 

(mostly pickled ten) ‘ 

Th,rxx),<X)0 


("eylon ... 

390, OCX) 

i7o,527,fHX) 


Java . , . . 

45,000 

2b, 2 1 5, OCX) 


Natal . . . . 

5,000 

2,7j;o,cx_xj 




726,601, OCX) 


The quantity 

from China includes 

about i6,cxx).cxx:) Ib im- 


ported from India, Ceylon and Java, and worked up with China 
teas into bricks and tablets. 


'Fhe modern developments of production and consumption have 
rendered the subject of (?hina te.a one of subordinate interest, except 
China students of commercial evolution. In several of the 

** earlier editions of this work very ample details are fur- 
nished regarding tlic same, with many interesting j)ictorial illustra- 
tions of the processes of production. The conservative tendeniaes 
of the Chinese people have prevented them adopting the modern 
methods of extensive cultivation based on scientific principles, and 
the manipulation of crops by machinery in place of hand labour. 
Consequently, their e.xport trade has been for m;i.ny yenrs a 
China diminishing one. Of the exported quantity referrcfl to 
black tea. only 81,000,000 Ih were the ordinary black tea 

known to the English consumer (collectively described 
in the United States of America anil Canada as “ English Breakfast 

* Areas unascertained. ® Official figure, but accuracy doubtful. 
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Tea ”). Out of that total, Great Britain consumed only about 
5,000,000 H), against a consumption of i26.(X)o,ooo It) of China tea 
in 1879. Green tea is represcntcil by 28,cxx),ooo lb, and this went 
chiefly to the United States of America, to Central Asia and to 
North Africa. The remainder, 8o,cx)o,(xx) lb, is brick 
and tablet tea sent entirely to Asiatic and European 
Russia, 'fhe method of compressing tea into tablets 
>r bricks is unfamiliar in western Europe. It doubtless arose from 
the necessity of reducing bulk to a minimum for conveyance by 
caravan across the great trade routes of Asia, and now 
that the railway anil the steamship have supplemented 
more primitive methods of transit, the system is still 
continued to meet the wants of the consumer who would not recog- 
nize his tea in any other shape, fhe preparation of the tea in the 
requisite form has. howevi'r, largely left ('hinese hands. The 
Russians have themselves cstablislied several important factories 
at Hankow, which is the chief seat of this industry, and to which 
place they import in large quantities tea-dust and sm.all broken tea 
from India. Ceylon and Java. fhose are freely used in the pre- 
paration of small tablets, compressed to such a condition of hardne.ss 
as to resemble wood or stone, and commonly passed round as 
currency in certain districts of Russia. Of a somewhat different 
nature is the brick tea prepared chiefly at Ya-chou in 
the province of Ssu-chuan tor overland transit to Tibet, 
to investigate the commerce in which Mr James Hutchi- 
son. M.A., was sent in iis a special commissioner for the 

Indian 'I'ea ('ess ('ommittee. 'I'his tea is mostly prepared from 
exceedingly rough lenf, including even bush primings, which 
would not be plucked for mamifacturing piirjioscs in India or 
Ceylon. It is “ panned.” rolled, fermented and dividctl into various 
ckisses or qualities. It is th(*n steamed and placed in a moulding 
frame of wood to compress it into the size and shape of brick wanted. 
The bricks arc wrapjied in paper bearing hong marks, or some 
writing in 'I'ibetan. b\)r transit they are packed twelve together 
in hides sewn up wliile moist, which contract to make a strong 
tight package of 60 to 70 lb weight. These bales are carried on 
the backs of coolif‘s for great distances across very high passes into 
Tibet, and the trade is estimated at an average" of ig,ofX).ooo lb 
per annum, of which 8,tx*K),ixx) is a subsidy from the emperor of 
China to the Tibetan monasteries. 

'fhe Japanese production is almost entirely green tea for North 
Amei'ican use. It is prepared in two distinctive classes named by 
the final process of mamifactiire applied in each in- 
stance. viz. basket -fired, z.r. dried over a hot stove in •'*!**"• 
a basket, and pan-fired, i.c. in machine-made pans, 'fhe industry 
is a declining one, because of change in the American taste, and 
the area under cultivation has diminished by nearly 20 jier cent, in 
tilt* ten years since 1896. The mulberry leaf for thi? more jirofitable 
silk trade has taken its place. 'I'he export production of the island 
of Formosa is limited to a ]>articular class of tea termed 
Oolong, practically all produced for the Unitetl States 
of America. It is scarcely known in England save by " 
experts. The Tea Cess Committees of Inrlia and Ceylon have both 
.sent representatives in rt'cent years to study the manner of growth 
and production, hut in neither country has there been so far any 
successful attempt to produce commercially tea of thi? class. A 
ratlical difference exists in connexion with the method of growth, 
in that the plants are never grown from seed, but are always propa- 
gated from layerings. Soil, situation and climatic conditfons have 
doubtless much irilluence on tin? jieciiliar character of the tea pro- 
I duced. The manufacturing methoils are elaborate and careful, and 
the product has in its choicest qualities a ])articular delicacy and 
bouquet possessed by no otlier variety of tea. 

As the planting, productive ami inamifncturing processes of 
Tiuiia may be t.aken to be generally riqiresenlative of 
(Y^ylon and Java also, and therefore of the tea of modern ^ 
commerce in most lands outside of ('hina and Japan, the 
melhods followed will be described with some fullness. 

A rich and exuberant growth of the plants is a first essential 
of successful tea cultivation. This is only obtainable in warm and 
moist localities where rains are frequent and copious. 

The climate indi'ed which favours tropical profusion of ^""’**®* 
jungle growth -still steaming heat— is that most favourable for the 
cultivation of tea and such climate, unfortunately, is often trying 
to the health of Europeans. It was formerly supposed that com- 
paratively temperate latitudes and steep slojiiiig ground afforded 
the most favourable situations for planting, and much of the 
disaster which attended the early stages of the tea enterprise in 
India is traceable to this erroneous conce])tion. Tea thrives lx?st 
ill light friable soils of good depth, through whirh water percolates 
freely, the ])lant being specially impatient of marshy situations and 
stagnant water. Undulating well-watered tracts, where the rain 
escapes freely, yet without washing away the soil, are the most 
valuable for tea gardens. Many of the original Indian plantations 
were established on hill-sides, after the example of known districts 
in China, where hill slojies and odd corners are commonly occupied 
with tea-plants. 

The methods described hereafter are those generally followed in 
India and Ceylon in the manner of the most modern application. 
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but variations must lako placf' according to district and elevation. 
Propagation is from seed only. The seed is rather larger than 
;i hazel nut, with a thicktT and tiaikrr shell and per- 
PMttag spherical shape. When ripe (alu»iit the month of 

Xuvember) the seeds are placed a few inches apart in 
carelully prepared nurseries, whicli are watered, shaded and weeded 
till t lie regular rains of May and June admit of the sliading being 
removed. The seedlings should then be 6 ins. to 8 ins. high and 
ready to plant out in the tields. These art' prep.ired by cutting 
down and burning tin* jungle, whicli is afterwards hoeil. lined and 
staked in parallel rows running both ways. The iiiterv.d.s of jilantiiig 
v'ary. but 4] ft. l^y .|.l ft. is a very common di.Nt.iiict'. I’its 1 5 ins. to iS 
ins. deep arc dug for each plant, and reiilletl loosely — then the seed- 
lings are carefully ]ilaced in them. With f.ivourahle weather they 
should be 15 ins. to 18 ins. high by tlie t nd of the lirst year. Some- 
times the plants are grown in the nursery for a whole year or more 
and put out during the cold weather. Aftt'r two years’ growth 
the bushes should be 4 to o ft. high. They are then cut doan to 
about 8 ins. and are allowed to grow again up to 2 or ^ ft. before, 
tow\'irds the eiul of their thini year, being pluckeil regularly. I he 
object of this cutting down is to cause the bushes to spread out 
ami cover the ground area usually allowed to each plant, i.c. about 
20 S(|. ft. The yield in the third year is small, probably less than 
I oz. tinislied tea per bush. \t 7 to 10 yciirs old, when in full 
bearing, 4 to ; oz. would be consitlered a good return. The annual 
production per acre from matured plants was in lyoti in the prin- 
cipal pnxiuciiig districts of India : — 


Darjeeling 

.Assam 

Travancore 

Sylhet . 

(?achar 

Dooara 


317 h) 
4t)-i .. 
4.S- .. 
5^5 .. 
54 -’ .. 
5f>9 .. 


Cultlva 

tioa. 


Individual estates of large area gave as much as 1280 Ih per acre. 
In Ceylon the average yield per acre was 440 lb, but there are 
verified records ot 990 Ih per acre within the year from an estate 
of 458 acres. On the same property an area of loo acres gave 
1 1 IX) tt> per acre on the average over a period of 18 years. 

Cultivation in the northern parts of India is done by digging 
over the soil— locally termed hoeing —once in the winter (piartcr am! 

six times in the nine months of the harvesting season. 
To keep an estate clean an<l in good cultivation it re- 
quires to be gone over e\'ery six weeks. The labourers 
being barefooted, a spade is useless, so a ” kliodalee ” or hoe (much 
like a very heavy and long-bladed garden Dutch hoe) is used. It 
is raised well over the head and dropped forcibly into the ground, 
then p.ulled towards the w’iehier to turn over the soil Tn southern 
India and Ceylon clean hand-weeding is the metluxl of cultivation, 
almost no hoeing being done. In northern India the plucking 
season begins in April. During the first llush (f.c. the breaking 
out of young green shoots after pruning and the re.st of winter) the 
bush is encouraged to grow by leaving 3 or 4 fully developetl leaves 
after removing the tip of the shoot. It takes about 6 weeks to 
remove entirely the whole of the first and .succeeding flushes, going 
rountl tlie estate once a week. In the second ilnr.h two leaves only 
arc left. In the third and fourth Hushf^.s onlv one large leaf, and 
after that — say during October, Xovemlicr and part of Dcccnii)er — 
no soft leaf growth is left that can be liarvested in good order. In 
northern India, where the w rather in the w inter months is cold and 
dry, gro\/th practically ceases, and tlion the w'hole area is pruned 
and cut dowm to about ib ins. high all over, but in Travancore and 
Ceylon it grows continuously a nd is only ])nined w hen fouiul expeilient 
at intervals of 15 months to 2 years. In certain cases of high- 
lying estates, where the growth is slow*, it is allowed to run 3 years 
from pruning. The finest teas are iirmluced at high elevations in 
Darjeeling and Ceylon and in the plains of Assam, but the quality 
from individual estates varies mnr.h from season to season, and even 
from week to week. There are at times marked differences between 
the produce of afijoining estates, with apparently identical con- 
<Iition.s of soil and situation. Tea grows and thrives from al)ont 
sea-level in the trojiics to /(xx.) ft. in more temperate coiulitions. 
The life of a w'ell-cared-for Imsh has been estimated at ^o years, 
in spite of its numerous enemies. Those inrhule mites, termites 
(or white ants), thread blight, grey blight, caterpillars (naked or 
in bags) and caterpillars armed with stinging hairs to protect them, 
and borers, red and black, some? of which eat the core out of the 
w’oo<1, while others content themsc'lvcs \vitli eating only the bark. 

During recent years in India a mwv development has taken place 
in planting tea upon what arc termed “ bheels,” -lands resembling 
to a great extent the peat bogs of Irelantl and Scotland. When 
opened up by an elaborate and complete systimi of drainage, they 
have I'leen found to possess the power of producing cnorinonsly 
heavy yields, and it is from such e.state.s that the greatest yields in 
India have come. 

Tn Ceylon, and to some extent in India, the careful and syste- 
matic application of chemical manures, compounded on .scientific 
liiu s, has been found to increase largely the yield of leaf, and much 


intcrplanting of nitrogen-protlucing growths has been doiu* with a 
view to restoring to the soil the most necessary constituents. 

In the early days an attempt was made to copy the ChitU'se 
methods, and the various proce.sses were manual. Now, from the 
].)hicking stage onwards, almost everything is done by „ 
machinery. During the .season of yield the flushes arc 
phicketl every 7 to 10 days, and, as a ride, in India the 
opening bud aiul two leaves below it are })lucked. 'fo takf more than 
this would be consulereil coarse and less would be fnu' plucking. 
rhe.se are of course quite immature, the longest rareh Ix'ing oiu- 
inch in length. Tlie lower leaves on the young shoots .ire too old 
ami hanl to manufacture into tea. 'I'he plucking is tlom by women 
and children, and is now' jiractically the only part ol the work 
where the tea is touched by hand, 'fhe plucking season continues 
in .some ilistricts ol India till December. As they are plucked, the 
green leaves are thrown into baskets, and twice daily tlu' pliickings 
are t.ikeii into the factory. They are thim spread out thinly on 
trays or racks made of bamboo, canva.s or wire netting, under covi r, 
lor some 18 or 30 hours (according to the temporary wcatlier con- 
ditions) to w'ither, after which they are in a soft, flaccnl condition 
ready for rolling. On a siicce.ssful wither the amount of the tta 
iiTment or enzyme is dependent. The object of rolling is to crush 
fhe leaves and to break their cells so as to liberate the juices. Ihe 
leaves are pas.sed repeatedly through a inacdiine driven by steam 
or other power giving a rotary motion, the operation occupying 
about 40 to 60 minutes. Tlie next proce.ss is familiarly ternu'd 
fermentation, but is really an oxidation of the leaves. Should tlie 
leaf be intended to be cured as green tea, the fermenting process is 
omitted ami .some other processes applird, but in Imlia very little 
green tea is manufactured. Many people still cherish the antiqnattxl 
belief that black anti green teas arc grown iipion dilTerent varietu'S 
of the tea-plant, which is quite a mistake, the ilillerence being merely 
one of preparation. After being rolled, the It'aves are sprearl out 
in layers of i to 2 ins. thick in a cool house, and left to undergo 
the chemical action resulting from their condition. 'Fhis process is 
checked after frc)m 2 to 3 hours, according to climatic conditions 
A further brief rolling to close up the open leaves is followed by the 
first firing, which is effected by subjec ting the leaves to tlie gradual 
action cf hot air up to a temperature of 240" K. Various applica- 
tions of the same system are in use, but llie most popular is to place 
the leaves on trays of wire network in a liigh temperature for about 
twenty minutes, after whicli tliey are firm and crisp. Up to this 
point of the manutacture the leaf has been in the stalk, the leaves 
and bud being unseparated. 'I'hey are now’ broken apart and 
sorted by mechanical sillers into the various grades or (jiialilits, 
which are described as Orange Pekoe, I-’ekoe, Pekoe Souchong and 
Souchong, eacli ot w hich names represents approximately the leaf-laid 
and the three lower leaves. In addition to tlu'se four chesses, out of 
each are sifted all the smaller fragments of leaf broken in the process 
of manufacture, which are termed Brokni Orange Pekoe, Ac. 'I'he.se 
liroken gradi's are frequently objected to by the consumer, nnrler 
the impression that tliey are inferior in quality, but in the opinion 
of experts, the more the leaf is broken up, the belter is the liqurr 
upon infusic.n. Upon completion of the sifting, the tea is again 
fired, and while warm it is packed tightly into lead-lined chests, 
and the lead covers coiiijiletely soldered over it, so tliat it may be 
kept jMTfectly air-tight until required for use. 

The machinery in use is very varied in character, and it has been 
evolved principally by practical planters of a mccbanical turn. 
Many estate superintendents have begun their careers 
as engineers, and it is nut unusual for a large estate, or 
group of estates, to have one member of the Kuropcan stall who is 
a qualified engineer. The motive power is generally a steam engine, 
but the greater ('conomy and lacility of oil engines have led to their 
fairly wide rulojhion. W here water power is available, turbines of 
a variety of types are in use. The machines to be driven are air- 
fans, rollers, roll-breakers, sifters, cutters and packers, and there 
arc besides numerous types of driers or desiccators. The names 
as.sociated with the most successful and widely used machines an' 
those of the Messrs Jackson (makt'rs. Marshalls of Gainsborough) 
and Mr S. C. Davirlson, of the .Sirocco Works, Belfast. The pro- 
duction of the empty boxes for packing, called chests or half-chests, 
is in itself a large industry. 1 lu* heavy old-fashioned country-made 
packages are rapidly being rejilaccd by light-tared boxes made from 
several thicknesses of veneer pressed closely together, most of 
whicli come from Rns.sia. 

A production temporarily in excess of the world’s demaiul of 
several years ago, led to the offering of bonuses for the production 
in India and Ceylon of green teas, with a view to les.sening the black 
tea output. Tlie methods adoptetl were successful, and ^ 
after sonic vicissitudes a satisfactory business has been 
established, esjiecially with the United .States of America and 
Canada, 'fhe methods of producing this tea arc not so complicated 
as those followed in China and Japan. The principal dilference 
from the manner described of making black tea lies in the omission 
of the withering and fermenting, and the substitution for those of 
a steaming or panning jiroccss. The effect of either is to destroy 
the possibility of fermentation by subjecting the leaf, as .soon as it 
is plucked, to a brief period of great heat. I'liis completely destroys 
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the ferment or (mzyme, ami remders it possible to conserve the tea 
in wh.it is really nearer its natural form than the black tea that is 
so well known to the consumer. 

Tc'i Cousum lotion , — I'he following taldc gives ])artirnlars relativ'^e 
to th(' ]>rineipal consuming countries, from which it will be seiui that 
(^reat Britain and its Knglish-spcaking dependencies are the great 
consumers ; — 


Tea Con:^iim lotion of Chief Consumivg Countries in iyo6. 


(liiu.i 


Japan 






Rate per 



Total 

Person 

Rate of Duty 


per Annum. 

of Popu- 

per lb. 



lation. 


United Kingdom . . . 

Ill 

26f),5()3,(x)() 

6-17 

5d. 

KiLssia 

i3';,4cx).(xx) 

0-94 

Certain kinds free 




for Asiatic Rus- 
sia or over 
Asiatic frontier 
— others 2^d. 
to IS. iifd. 

Uiiibnl Stales of America 

84.842,0x1 

o-8q 

Free. 

Dominion ol ( a.nada . . 
Commonwealth of Aus- 

23, gOi.cKxj 

4M4 


tralia 

27,95g,fXMi 

6-88 


Dominion of Xew Zealand 

6, 14 1,000 

6’5 : 


(iennany 

6,354,cxx) 

O’l I 

(if Britisli grown) 




i'35<l- 

I 'h a nee 

2, 428, » XXI 

0‘o6 

gd. (surtax 2jd. if 

Holland ' 



not direct im- 
port). 

7, 874, OCX) 

1*45 

2.1 d. 

South Afrii' i ' 

7,572,<x)o 

1*4 

4(1 .( N ata 1 tea free' ) 

Argentine Kepublic. . . 

2,87o,(kk ) 1 

0-40 1 

4bl. 

Tibet 

l9,(X)o,()(X) 

1 ^ V Ih 

high, but uncertain 

India (estimated) . . . | 

7,24o.(x)o 


Free. 

Burma (average about) . 

10,000,000 

> 


Persia (average about) . 

6, OCX), 000 

? 

4 Id. to 7d. 


626,1 52, cxio 


1 

1 


The countries of smaller consumption absorbed about 25 ,(x.i(j,oc) 01T), 
but there is a considerable excess in the returns of production over 
those of e.onsnmptioii. 'I'his arises jiartly from the latt(T relating 
ill certain iiistancc.s to an t‘-arlicr period, and jiartly from the fact 


British 

Guiana . . . .8(1. 

Bulgaria. .. .4] (1. plus 4|d. ex- 
cise and octroi 
lid. 


Chile 

. .‘Ml. 

('yprns . . . 

..4d. 

Denmark . 

..4d. 

Ecuador. . . 

. .2bl. 

Egypt 

. . 8 % ad val. 

Fiji 

..6d. 

Gibraltar . 

. .Free. 

Greece .... 


(Grenada . . . 

..6(1. 

Honduras . 

..2.UI. 

Italy 

. . liid. 

Jamaica . . 

. . IS. 

Lagos .... 

. . id. 

Malta 

. . Free. 

Mauritius. . 

. .3d. 

Mexico . . . 

. .6(1. 

Morocco . . 

. . 10% ad Vcd. 

Newdoundla 

'id -id val. 

Nigeria .... 

. . uxf. 

Norway . . . 

. . IS. 


Peru 

• 65% ‘'id val. and 
10%. 

I'orlugal . , . 

. 3 S. old. 

Rumania . . . 

.3jd. and 4|d. ex- 
cise. 

Sierra Leoiic 

10% ad val. 

Spain 

.61(1. (if tran- 

shipped in fi 
European port 
IS. 7 Id. cwt. ad- 
ditional). 

St Helena . . 

. I'Tee. 

Straits Settle- 

merits . . . 

.Free. 

Sweden . . . . 

.3d. 

Switzerland 

'I'obago and 

.In receptacles 
weighing less 
than 5 kilos. 
ij|d. over I’Kjd. 

Trinidad . 

.6(1. 

Turkey 

.M%. 

Uganda . . . . 

.10%. 

Unignav . . . 

■ Cld. 

Venezuela . . 

.6(1. 


'Hie rate ])er head of population witliin the United Kingdom has 
not increasetl much during recent years, and in the Australasian 
colonies it has apiiarent ly fallen greatly as coinjiared with recorded 
averages of 12 II) ])er head in N'ictoria and 9 lb in New South 
Wales in 1884. d'ho modern statistics of the commonwealth may 
be more accurately kept, and there may be less waste in use, but it 
is not supposed that tluTC is any diminution in the free use of the 
beverage Vvhich lias always ch.iracterizcd the antipodean colonist. 
One important factor in keeping down the amount ])er person is 
the substitution in use, wliicli for a generation has been in ])rogress, 
of the stronger tens of India and (‘eylon for the old-fashioned weaker 
proiluce of (diinn. flie ])rugiossive increase in the consiimjilioii of 
tea in Great Britain and Ireland during 50 years from 1836 to 1886 
is shown in the table Ixdow. The dotted line represents the 
average monthly consunijition in each year ; the lluctuations in 
price of good sound ('hiua congou are traced by the black line ; and 
the years in which reduced customs duty came into operation are 
imliJaled along tlie base. From i860 onwards, the amount of Indian 
tea entered for hoim? consumption is shown in monthly average by 
a l)lack column. 'Diis column brings out the remarkable fact that 
the Indian tea alone consumed in 1886 o.qunllerl the consumption of 
all kinds in 1860, and was double the qnnntity of all kimls in 1836. 
The table, howev(T, show’s merely the general devcloiiment of con- 



Fig. 5. 


that much of the yield of 1906 was afloat or iindespatched at the 
close of that year. 

The following table gives tln^ approximate rates of duty per 
Englisli lb during 1007 in places not referred to above : — 


Austria and l 94 <1. imported bv 
Hungary 1 sea, by land i id 
Bahamas ...6d. 

Barbados ...3d. and 20% ad 
val. 


Belgium ....Free. 
Bennuda , . .6;f % ad val. 

Brazil 50% ad val. 

British E. 

Africa .... 10% ad val. 


sumption, but a similar one on next page, bringing the figures up to 
1907, show’s the gradual and almost total displacement of C'hina tea by 
that grown in the Knglish dejiendencies. In both, the price fluctua- 
tions and fiscal changes are shown that their effect upon consump- 
tion may be judged. The jirices below are the annual averages 
for all Indian teas sold in the L<uidon public auction inaiket during 
the years stated. Lowness of ]>rice has not been the only factor 
in increasing the rate of coiir.umption. The lean yi^ars and the fat 
years of the general labour market always tell, and the low range 
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of prices for sugai’ during rocont tinus umlouUtcdly nssistetl in 
increasing the amount available for expenditure on tea. In Russia 
tea costs more to the consumer than in any country where motlern 
transit by railway and steamer exists. The reason is the enormous 
proportion of the retail selling price whieli is exact t'd by the govern- 
ment by way of iluty. 15 nt in return the go\ernment, with a 
pateriivd care for its people, makes absolutely certain tliat the tea 
reaelies their hands as pure ai\<l unadulterated as when it first 
enttTcd tlic country. Hiissiaii tea has alwavs liad a high re]mta- 
tioii — largely a sentimeutal out', however. The <.piantity taken by 
the country is very large, but when spread over the enormous 
population the rate of consumj)tion per pm-son is not great. The 
extreme poverty of the great botly of the people and the higfi price 
doubtless expUin this. I'hc inethoil of use ditters miiel\ from that 
followx'd in England. The Siiinovar, or urn for boiling the wxiter, 
is ahvavs much in t'videnee. Tea tliat makt's a dark, strong liquor 



Indian Tva otbhm Ceylon Tea ezr: : j China Tea .a/wwu Jaea Tea 


Fk;. b. — Diagram showing the alteTations in the relative propor- 
tions of ditfeia-nt growths of tea consuincfl during tlie ji years 
ended the 31st of December iqf)/ ; the variations in the London 
average prices for Indian teas, and the changes in the English 
rate of duty. W-rtical lines show the average monthlv con- 
sumption ill Great Britain and TreUind in millions of pounds. 
The diagonal line shows the average price per lb of all Indian 
tea sold in the London public auctions. 

probably a more healthy one than that followefl in many parts of 
the L^nited Kingdom, where .strong infusions of })ow'erful tens arc 
indulged in too freqnently\ 

'I'he United States of America and the great colonial dependencies 
follow generally the English way of using the bevtTage. 

France, considcTing that it is EngLind's nearest neighbour, li.as a 
remarkably small tea consumption: 'c/i lb per person per annum, 
or about jJoth only of the English rate, 'fhe increase in con- 
sumption there has been .so small that it ])roliably arises mainly 
from the increasing number of English and English-colonial visitors 
that spend portions of each year in the country. 

Germany, and the Germanic peoples, take slightlv more per 
person, but the statistics arc rather indefinite. Holland, in luirope, 
comes next to EngLand, and uses principally the product of her 
dependency Jav'a. The other nations of Europe an* very small 
consumers. Some of the peoples of eastern Europe take their tea 
with an admixture of rum. In .Morocco and generally throiigliout 
North Africa there is a considerable demand L>r green tt*a, which 
is drunk hot out of glasses, the liquor being almost .saturated with 
sugar and stronglv flavoured with mint. 

In China and Japan tea is generally drunk without any other 
cjualifying or flavouring addition. Exceedingly delicate teas can 
therefore be used unimpaired. Tn Jajian the ceremonv of serving 
tea has, among the lx*ttcr classes, been raised to a high .art, which 
the girls have to study at school for protracted periods. 

In Mongolia and other parts of Central Asia tea is made into a 


kind of soup, somewhat on the lines of the following written regard- 
ing tea in fibet by Colonel Waddell in his book JJiasa and its 
Mvsterirs. W riting of the 'I'ibctaii h<? stat»*s : " As .1 beve-age he 
drinks, all day long, cupfuls of hot buttered tea, wliieh is really a 
soup or broth made by boiling teadeaves with ram id butter ami 
balls of dough, and adding a little salt, ami .strainin;; — a decoction 
which was invariably nasty to our taste, though 110 doubt it is 
wholesome ; for it is not merely a stimulating hot drink in the cokl, 
but overcomes the danger of drinking iinlioiled watei in a country 
where tlu^ wat(‘r .sup[)ly is ilangerously polluled.” 

Ct'in^ntldiv of /'i'll. — 'flu* succi'ssful commercial j>r()( Iiiction of tea 
on a large seah* is conlined to a strictly limited an a cm losed l)y 
about of latitude (5"’ S. to 3<;'' N.) and about ; < ’ of longitude 
((>7*^ to 140^* IL), while the consunij)tioii shows itsi If to a large 
extent to Ii.ive strii tly gt:ographiral limitatitms. flie southern 
hemisphere ranks liglitly in the matter of consunipl ion, tin* only 
otlier conntrv' worth mentioning there besiiles tin Australasian 
and ('ape d»*pen(h*ncies l)eing Argentina. A slr.aight lim* ol latitude 
runs through all of these. In the northern hends])h< re (excluding 
the races \vho consume their owm produce) tlu; material consum])tion 
of tea is in ri'gions lying .p)° N. and above it, but here there is an 
interesting siilxlivision to be made. In the United Stall's of America 
and ('anada, in some ]^ortions of Euroj^e and of Asia, and along the 
north of Africa, there is a free nsi* made of green or mdi'iinented 
teas with pale, jiungent infusions. The demand tor such, as a 
general rule, lies jnincipally in lowir latitiidi's, while tlie farther 
north the consumer livi'S he .seems to recpiire more ol the black or 
fermented tea of India, ('I'vlon or China, with the dark, thick, 
heav'y litpior its infusion produces. 

I'ransfyortatioii . — In the early part of tlie iqth century the tea 
shipped to England was destim'd to sii])]dy many countries, as 
I.omloii was then, and until i omparatively recent times, liie common 
warehouse ami central market for the world, and Juiglaml the 
common carrier. Tlironghoiit that centnry fairl\ steady and 
rapid progress Avas shown— especially in its earlier prriods — in the 
tr.ade from ('hina, which rerirlu*d its maximum in Ami it is 

hero that some of the romance of commerce comes in. .As the 
trade grew in im])ortance, the advantages of rapid Iransit lor the 
lea of mwv season’s |>MKluetion began to be a]>preci.ite«l, and the 
slow' and stately progress of tlie old liast Imliaman became out of 
date. A type ot vi'ssel, specially designi'd for the rapid carrying 
of tea from China, to England via. the ( ape of (iood Hope, was 
introduc«‘d, known as the “ China ( lipper,” and the com]K*tition was 
alwavs keen as to which shiy) should make the most ra])id jxissage. 
This cnlminateil in tin* year iXob, when nine sliips saih'd almost 
simultaneously from I'oochow, three of them crossing the bar in 
coin]>any. d'iiese thret*. were, all built by the same builders in 
(ireetiock, and came in ahead of all the otliers, making the long 
voyage of fully lO.ooo m. in 99 day.s. 'I'lu'y eaih docked in a 
separate <lo< k in Lomloii upon tlie sami' ilay, ami all within two 
hours of each otlier. The two leading ships had not seen eai'li oHht 
fc)r 70 davs and met (.'•h tlie Li/ard, from wliich point they ran a 
iieck-aml-neck race before a strong westi'rly wind, with every rag 
of canvas set. 

The opening of the Suez Canal in iSbg soon changed the course 
of all trade with tlu; ICast, and in a few- years the sending of tea 
]>er sailing ship round the Caj>e of (iood Hojic anus a thing of Hut 
p.ist. Romance was no more, altljoiigh there was extreme ronqie- 
titiou in building steamers with great jioAver ami speed to land 
their cargoes rapidly by the new route. This reached its height in 
1.S.X2, when the s.s. " Stirling Castle ” made the jihenomenal run, for 
those times, of 2.X da\s from Woosnng to .London. 

But b'.nglaml, which formerly siqqdied almost everything to her 
own colonies and to many foreign countries be.sidcs, has, under the 
modilii-d conditions of abundant steam tonnage everywiiere, become 
less and less of a distributive country, ('onsequently, direct shi]i- 
ments an; made now* from the countrii's of jinxliiction to tliose of 
consumption. America gets its tea largely through its Avestern 
seaboard from (.'Ihna, Japan, ( eylon and India, Avhile not a little 
is reaching it of recent years by steamers running dir(*ct from those 
countries via the Suez Canal to New* ^'ork. The Australian demand 
is fed by steamers from Calcutta and Colombo, Avith some additions 
direct from China and Java. 

The extensive Rn.ssian trade is now* largely conducted over the 
Siberian railroad, and this, next to the transit to London, ri;pre- 
sents the largest volume of tea tralTic passing in one channel. This 
route has tlisplaced much of the ]m)tracled caravan business through 
Maiichuri.'i and Mongolia. A most inten'sting and adv(*ntnrons 
episode in connexion with Russian trade was the effort repeateil 
over several successive A^ears by the late Ca|)tain Wiggins to convey 
tea entirely bv sea from Chinese ports around the North (.'ape and 
througli the Kara Sea to the Obi and Yenisei rivers. ^\'hen 
successful, the journey, although about sevc*n times the mileage of 
the old direct caravan route, took four months inst(;ad of eight(*en, 
.and w'.as of course much le.ss <;xpensive. 

The only ]>rotracted camel or mule caravan journeys remaining 
in connexion with tin; lea trade are thosi; in Persia and Morocco, 
Avliere the conservatism of race delays the introduction of even 
AvheeJ roads, not to mention railways. 
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Tea AduUi'i idion. — In the earlier days of the tea trade, adultera- 
tion, cs]K'cially prior to importation, was frecpu-'iit, because the 
prices obtainal^le made it remunerative. Now, intentional adultera- 
tion is practitally non existent, chiefly l)ecaiiso of the fact that in 
th(} plac(‘S ol ])rodn('tion the price obtainable is so low that any 
i>ossible adult'Tant woulrl be too costly to collect. Most countries 
have a close i-heck upon tliis at the time of importation, and the 
customs authorities in threat J 3 ritain submit to analysis all samples 
of a tioubttul character. Impure teas are not permitted to pass 
into consumi'tion, but the quantity condemned after analy.sis as 
unlit tor foot] in the year was 41 packages, out of a total of 

I 7 ,( K)(),(J(K) ll>. 

lUh'ct on Health. -The elfcct of the use of tea upon health has 
been much discussed. In tlie days when China gri'en teas were 
more used than now, the risks to a professional tea-taster were 
serious, because of the objectionable facing materials so often used. 
In the inoilern days of machine-made Idack tea, priKluced under 
British su]H’ 1 vision, lioth tlic tea-taster and the ordinary consumer 
ha.V(' to deal with a product which, if carefully converted into a 
beverage and used in mo<l(‘ration, shouM lie harmless to all normal 
human lieings. 'I'liere has been constant controversy as to whether 
( hina tea is better titan that of other growths, but ihe verdict first 
of all of Great Britain, and subsequently of all the other large 
consuming countries, has relegatetl the produce of the t'elestial 
ianpire to a very subordinate position. A limited section of 
iiK'dical opinion has n‘commended China tea for reasons of health, 
and imdoubledly the inferior strength it possesses reduces the risk 
arising from improper use, but it also retluces the stimulating and 
comforting effects the ordinary tea-drinker hojies to experience. 
Next to water, tea is the beverage most widely in use throughout 
the world as regards tin; number of its votaries as well as the total 
litjuid quantity consnnu'd. 

1 li 131. lociKAPHY.-- Idle statistics given are taken as far as possible 
from official returns, and where such are unavailable they have 
lieen candully com])iled from reliable data. 

I'lu* literature of tea is very copious, but scattered in jiamphlet 
form to a great extent. In addition b) the books quoted in the 
ie\t, the following may be mentioned : — Bontekoe, I'radat van het 
cxcrllrnate hruvd r/zee (The Hague, 1O79) ; .Sylvestre Dulour, Tyaitc^ 
Nonveanv 1/ Cni'trnv du Ca/e, da The, et du Chorolat (2nd ed., 
lOXS ; translation of ist edition by Jolm (‘'hamberlayiK*. London, 
rbSs ; translations also in Spanish and Latin) ; ]. G. Houssaye. 

Monoi^yaf^hfe du ‘Hie (Paris, 1*^43) ; Bobert Fortune, Three Years' 
Wtinderin^s in China (London, 1S47) ; Id., A Journey to the Tea 
Countries of China (I^fuidon, i<S52) ; S. Ball, Tea Cultivation in China 
(London, 1S4S) ; J. J. L. 1 ^. Jacolison, llandlioek voor do Kuttuur en 
I'ahrikatie van Thee{i vols., 1^143); S. A. Schwarzkopf, 

(ienussniittrl — i. Der Thee (Halit*, 18S1); Lieut, ('oloiiel IL Mon(‘y, 
Cultivation and Manufacture of Tea (3rd <*d., London, 1S78) ; F. T. K. 
De.is, Voiiui* Tea Planter's Companion (London. 1X86K See also 
parliamentary pa]3ers and official fjublications of Indian government ; 
Monograplis on brick tea, Formosa tea aiul citiier special stutlies, 
prt'pared for the L'ea Cess (.'oinmittees of India and Ceylon ; Journals 
('/ the Poval Asiatic Society, Journal of the Society of Arts, Geof^raphical 
Journal, Tea and Coffee Trade Journal (New York), Ax. For 
practical planting details, see lea : its Cultivation and Manufacture, 
bs' Havid ('role (1897), with a full bibliograpliy ; also Kutherford’s 
Planter’s Handbook. I'or scientific aspe’cts see Chemistry and Ai,'ri- 
culture of Tea, by M. Kelway Bamber (i«8o3). (J. JMcF.) 

TEA-CADDY, a box, jar, canister or other receptacle for 
tea. I'lie word is believed to be derived from catty, the Chine.se 
pound, equal to about a pound and a third avoinlupois. The 
earliest examples that came to Europe were of (diinese porcelain, 
and approximated in shape to the ginger-jar. 1'hcy had lids 
or stoppers likewise of china, and were most freciuently blue and 
white. Tlie English kilns at first imitated them, but speedily 
tlcviscd forms and oniamcnt of their own, and there was hardly 
a ceramic fac'tory in th(3 ('onnlry which did not compete for 
the suf)ply of the new fashion. But tea-caddies were not for 
long confined to porcidain or faience. 'I'hey were presently 
made in a great variety of materials, and in an equal variety 
of shapers. Wood, pewter, tortoise-shell, brass, copper and 
even silver were employed, but in the end the material most 
frequently used was wood, and there still .survive vast numbers 
of Georgian box-shaped caddies in mahogany, rosewood, satin- 
wood and other ('hoice timbers, often mounted in brass and 
delicately inlaid, with knobs of ivory, ebony or silver. Although 
many examples were made in Holland, principally of the earthen- 
ware of Delft, the finer varieties enamelled, enriched with 
ciphers, and emblazoned with henddry, the tea-caddy w^as a 
typically English product. As the use of the jar waned and 
that of the box increjised, the provision of different receptacles 
for green and black tea w^as abandoned, and the wooden caddy, 


with a lid and a lock, was made with two and often three 
divisions, the centre portion being reserved for sugar. Chippen- 
I dale’s caddies in Louis Quinze fashion were delightful, with 
their claw and ball feet and ex(|uisite finish. On the whole 
the mahogany or rosewood caddy of the latter part of the j8th 
and the early years of the 19th century was, from the artistic 
point of view, the most elegant and satisfying. The wood 
was rich and well-marked, the inlay simple and delicate, the 
form graceful and unobtrusive. Even when it took the shape 
of a miniature sarcophagus, imitated from the massive wine- 
coolers of the Empire period, with little claw feet and brass 
rings, it wiis a decidedly pleasing olqcct. The larger varieties 
were known as tea-chests. As tea grew cheaper it became less 
importiint that it should be kept constantly under the mistress’s 
eye, and the tea-caddy gradually fell into desuetude. It has, 
however, never gone entirely out of use, though handsome 
examples are now most commonly regarded iis ornaments or 
preserved in collections. 

TEACH [ rHATcii OR Thach], EDWARD (d. 1718), English 
pirate, popularly known as Blackbcard, is l)elieved to have 
been born at Bristol, lie is said to have gone out to the West 
Indies during the war of the Spanish Succession, to have engaged 
in privateering, and after the declaration of peace (1713) to 
have turned pirate, but he is not actually heard of in this 
capacity till the end of 1716. I'he following year he captured 
a large French mcn hantinan, rcchristcned her “ Queen Anne’s 
Revenge,” and converted hc^r into a warship of forty guns. His 
robberies and outrages in the Spanish main, the We.st Indies, 
and on the coasts of Carolina and Virginia, cjuickly earned 
him an infamous notoriety. He made his winter quarters in a 
convenient inlet in North Carolina, the governor of which 
colony was not above sharing in the proceeds of his crimes, 
but the governor of Virginia at last despatched two sloops, 
manned from the British warships on the station, to cut him 
out. On the 22nd of November 1718 Lieutenant Maynaid, 
commanding the attacking forces, boarded 'leach’s sloop, after 
a sharp fight, and himself shot the pirate dead. IVach seems 
to have been an ignorant rufiian. His personal appearance 
was remarkable. His nickname was due to his haijit of lying 
up the ends of his long and bushy black beard with ribbon 
and curling them back over his ears. John.son in his (ieneral 
History of the Pyraies gives his name as 'leach, but according 
to the offii'ial records it was reall)’ That(’h or 'I'hach. 

TEAK,^ the most valuable of all known timbers. For use 
in tropical countries it has no equal, and for certain purposes 
it is preferable lo other woofls in temperate climates also. Its 
pri('e is higher than that of any other timber, exc ept mahogany.**^ 
(Ireat efforts have been made to find .substitutes, but no timber 
has been brought to market in sufficient quantities ('onibining 
the many valuable qualities whii h teak posse.sses. 

The first good figure and dcscrij^tion of tlie tree was given 
by Rhcede,** the best modern picture being that given by 
Brandis.* 'I'hc younger Linnaeus called it Teciona grafidis. It 
is a large deciduous tree, of the natural order Vcrbcn.accac, 
with a tall, straight but often buttressed stem, a spreading 
crown, and the branchlets four-sided with large quadrangular 
pith. It is a native of the Indian pcnin.siila, Burma and Siam, 
and is also found in the Philippine Islands, in Java and else- 
where in the Malay Archipelago. In India proper its northern 
limit is 24° 40' on the west side of the Aravalli Hills, and in 
the centre, near jhansi, in 25° 30' N. lat. In Burma it extends 

' The Sanskrit name of teak is saka, and it is certain that in 
India teak has been known and used larp^ely for considerably more 
than 2t.xK) years. In Persia teak was used nearly 2(x)0 years ago, 
and the town of Siraf on the Persian Gulf was entirely built of it. 
Saj is the name in Arabic .and Persian ; and in Hindi, Mahratti and 
tlie other mcxlern languages derived from Sanskrit the tree is called 
s(uf, sagwan. In the Dravidian languages the name is teka, and the 
Portuguese, adopting this, called it teke, tcca, whence the English 
name. 

The rate in the London market since i860 has Iluctuated be- 
tween f\o and ;(2o per loatl of 50 cub. ft. 

* Hortus Malaharicus, vol. iv. t.ab. 27. 1683. 

* Forest Flora of North-West and Central India, 111 . t. 44. 



484 TEAK 


to near ^lyitkyina, in lat. 25° ,^o'. In Bengal or Assam it is 
not indigenous, hut plantations lia\'c been formed in Assam 
as far as the 27th parallel. In the Punjab it is grown in gardens 
to the 320(1. 

Teak rc<}uircs a dry tropical climate, and the most important 
forests arc lountl in those districts of India where, during the 
summer months, heavy rains are brought by the south-west 
monsoon, the winter nuniths being nearly rainless. In the 
interior of llie Indian peninsula, where the mean annual rain- 
fall is less than 30 in., teak is more scarce, and it thri^f^s 
best with a mean annual fall of more than 50 in. The 
mean annual tenipcTaturc which suits it best lii‘s between 75'" 
and Falir. Near tl\e coast the tree is absent, and inland 
the most valuable forests are on l<nv lulls up to 3000 ft. It 
grows oil a ureat variet\' of s(uls, but I lu re is one indisptaisal'le 
condition perfect drainage or a dry subsoil. On level grouiul, 
with deep alluvial soil, teak does not always form regularly I 
shaped stems, probably because the subsoil drainage is imper.'c< t. 

During the dry season the tree is leafk'ss : in hot localities 
the leaves fall in January, but in moist placi*s the tree remains 
green till March. At the end of the dry season, when the first 
monsoon rains fall, the; fresh foliage c'oiucs (Uit. llic leaves, 
whic'h stand opjjosite, or only whorlerl in \ c‘r\- young .specimens, 
are from t to 2 ft. in length and from 6 to 12 in. in breadth. 
On coppic'c .slu.'ots the leaves are much larger, and not rartdy 
from 2 to 3 ft. long. In sh.ipe they somewhat rcscml)lc; those 
i^f the tobacco plant . but thc'ir suhstaru'C is hard and the surface 
rough, fhe small white flowers arc very numerous, on large 
erect cross-hraneh.ed piinicles, which terminate the branches. 
They appear during the rains, generally in July and August, 
and the seed ripens in the succeeding January and Felaniary. 
On the east side of the Indian peninsula, the teak flowers during 
the rains in Oi tober and November. In java the plantations 
arc leafless in September, while during March and April, after 
the rains ha\'e commenced, they arc clothed with foliage and 
the flowers opem. During the rainy season the tree is readily 
recognized at a considerable distanc:e by the whitish flowcT 
panicles, which overtop the green foliage, and during the dry i 
season the feathery seed bc'aring panicles distinguisli it from 
its associates. The small oily seeds are enclosed in a hard, 
l)ony, 1-4-cclled nut, which is surrounded by a thic k covering, 
consisting of a dense ft‘lt of matted hairs. Tlie fruit thus 
formed is further enclosed in the enlarged mc‘ml>ranous calvN. 
in appearance like an irregularly plaited or crumplc'd bladclcr. 
'I'hc tree seeds freely every year, but its spread by means of 
self-sown seed is impeded by the forest fires of the dry season, 
which in India generally occur in ^Jarch and April, after the 
seeds have ripened and have partly fallen. Of the seeds whic h 
escape, numbers arc washexl down the hills by the first heavy 
rains of the mon.soon. 'rhese collect in the valleys, and it is 
here that groups of seedlings and young tn‘('s arc frequcmlly 
found. A portion of the si'cd remains on the trc'c ; this falls 
gradually after the rains have comnuaic'c'd, and thus escape-s 
the fires of the hot season. I'lic germination of the seed is 
slow and uncertain ; a large amount of moisture is notalcd to 
saturate the spongy c'overing ; many .seeds do not germinate.* 
until the second or third year, and many do not germinate, at 
all. Where the teak tree is associated with dense c lumps of 
bamboo, natural reproduction is almost absent, except when 
the bamboo flowers and di(*s, and even then, if the dry bamboos 
and the resultant bamboo seedlings are not Inirnt, suc'h young 
teak a.s may gc.*rmin.ite are likely to be smochered at onc;e. 

The bark of the stem is about half an inch thick, grey or 
brownish grey, the sapwood while ; the heartwoexj c:)f the 
green tree has a pleasant and strong aromatic fragrance and 
a beautiful golden-yc*ll env colour, wdu'rh on seasoning soon 
darkens into brown, mottled with darker streaks. I’hc timber 
retains its aromatic fragrance to a great age. On a tran.sver. >e 
section the wood is marked by large pores, which are more 
numerous and larger in the spring wood, or tlie inner belt of 
each annual ring, while they arc less numerous and smaller in 
the autumn wood or outer belt. In this manner the growth of 


each siiccc.ssivo year is marked in the wood, and the age of a 
tree may be dc'tt'vmined by emmling the annual rings. 

'the priiu'ip.il v.iluc* of teak timber for use ill wimn countries is 
its extraonliirirv duriiliility. In liulia ami in i’mrin.i beams of thi; 
w'ochI ill good j>reservation are olten loimd in l)mldiii;4s several 
centuries old, and instances arc kiiowai of teak beam having lasted 
more than a ihousand years.* Deiiig one ut tie* most ilurablc of 
Indian timbers, teak has alway‘> been usetl ha* bui]« lings, particu- 
kirlv tor temples, and in India it has been the eliief tindu'r employed 
for 'sliif)bnildini;. When iron commenced to be extt'iisively used 
for the last-named purpose, it was siipj)osi'd tliat the demand for 
teak would decn a.se. lliis, liowt'ver, was not tlie cast . for the wood 
w'as for loni; very l.ir.'^t'ly nseil in shipbuilding, and tliongli its 
employment in war-vess(‘ls h is diminislu'd, it is still in very great 
demaml lor “ liners ” and similar shi]>s. It is also used for turni- 
tiire, for doix- ami window' frames, lor the const rncl ion of railway 
carriage's, ami tor many other jairjioses. White ant , eat tlu* saj)- 
wfxxl, bat r.mly attack the heart wood of teak. It is not, Iiowever, 
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proof .against tlu* borings of the tiTedcc from wlio.se attailvs the leak 
piles of the w’Jiarvi'S in tin* linngoon river liavc^ to be prolei ltd by 
a. sheathing of metal. 

Oiw'e sc'asoned, teak timber does not S]>lit, crack, shrink, or 
alter its shape. In these fjualities it is superior to most limbers. 
Til contact wath iron, neither the iron nor llu* teak sudiss. ami 
in this respect it is lar superior to oak. It is not \eiy hard, is 
ea.sily worked, ami l.ikes ;\ lieantifnl polisli. It has gre.'it elasticity 
.ami strength, and is not very heavy. Tlie average av( iglit of 
perfectly seasoned wood thictiiates Ix-lwiam ^.S and 4(1 Ih per cub. 
ft.- Its w'eiglit, therefore, is ;i littk' hss than that of b'.nglisli 
oak. (ireen teak timber, however, is lu'avier than water, so lliat, 

^ In one of the oldest Vmildimjs among the ruins of the ohl city of 
Vijayanagar, on the banks of the Tnngal)hadra in southern India, 
the superstructure is supi)ortcd by jilaiiks of teakwood ij in. 
thick, d'hese planks were examined in 18.S1 ; they were in a good 
slate of preservatifm and showed the jiecnliar strut lure of teak 
tindier in a vfry marked manner. Tliey had ])een in tlie bnikl- 
ing for vears {Indian Fnrcatcr, vii. 2^0). Tn the wall of .a 

palace tif the I’ersian kings near Bagdad, whicli was ]ullagt'(l in the 
7t!i century, two Americans fonml in iSii piecis of Tmlian teak 
which were )>erfeclly sountl (Oiiseley, Travrls in I'ayions Conntyirft 
of the h'ast, ii. 2S0, n. 67). Tn the t)M c.ave tem))les of Snl- 
sette and elsewhere in western Intlia pieces of teak have been 
foiintl in gootl preservation which innst liavc been more than 2CK)t> 
years old. 

* At 44*8 11 ) per cub. ft. a load of 50 cub. ft. weighs a t'Ui 
(2240 Ih), hence in the Biinna ports a ton of teak timber is taken 
as equivalent to a load of 50 ciil:). ft. 
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thorouf^hly seasoned, the wood cannot be floated. In Burma, 
theiefore, wlu re Ui(‘ rivers are used to float the timber to the sea- 
ports. till* method of st‘:isoning teak l)y girdling has been j)r.ictised 
fi'om time imnu-morial. (drilling consists in making a deep circular 
cut through b.irk and sap into the heartwood, so as completely to 
sever communication bidween bark and sa])vvood above and below 
the cut. In teak, as in oak and other trees with well-marked 
heartwood. the circulation of the sap only lakes place in the sap- 
wooil. and the girdl'-d tree therefore dies after a Jew days if the 
O]ier.ition has been eMectually performed. But if even the smallest 
band of sapwooil is left connecting the outer layers of wooil above 
and below the girdle, the tree is not killed, and often recovers 
complettdy. flu* girdled tree is alloweil t <3 si am I one or two years, 
and longer if a \ i ry large? sized tri'e*. Ileirig exjiosed to tlie wind 
and to till' a* tion of the sun. the timber of a girdled tri*e seasons 
more rapidly and more compl(?tely than tliat of a tree fi'llod green, 
riie teak ])rnduced in the presidem ies of .Madras and lionfljay and 
ill the ('eiitr il Provinces is as a rule felled gr m. ami even when 
dry it generally is a little heavier than the timber Irom Burma.* 
F()i a long time to come, the rivers of Ihirma and Si.am will continue 
to .ilford the most conv<*iiieul and most economical nmtes for the 
cxtr.'ictioii ot t(.*ak timber from those countries. Tiulecd, the forests 
drained l)V Hie Salwiii ,'ind its feeders are not likely ever to be 
worked othci wise than on the jiresent ])laii. under which the logs 
are float(‘d singly over thi? rapids nnd are caught and rafted lower 
ilown, at the kyodan or rope station. 70 miles above Monlrn'.in. 

.'Vs already mentioned, teakwood contains an aromatic oil. which 
gives it a ]icculiarly pleasant smell ami an oily surface when fresh 
cut. To this oil may probably with justice \)C a^crilH'd its great 
durability. In Burma the oil is extracte{l from the timber on a 
small scale, to be iiseil tor medicinal purposes, by Idling an earthen 
pot, which is ])lace<l inserted iiiioii another, with chips of wood, 
iind putting tire round it, upon w'hich the oil rims down into the 
lower vesu‘1. 

According to the colour and texture of the wood, s<*veral varieties 
of teak are distinguished in India, Burma nnd Java ; in the timber 
trade, however, tliese distinctions .'ire of no importance. Teak, as 
well as oilier trei's, when standing isolated, forms side branches 
far down the stem, and the wood of such trees is more knotty and 
wavy, ami gem‘rallv heavier and darker-colour(*d than that of 
trees which have grown ('lose together in a dense hjrest. .Apart 
from the maimer in which the tree had grown up in the forest, 
soil, elevation and climate hav<* a great inilm'iico u])on (ho grain 
and the mechanir.il (jualities of t<‘ak ns of other limbers. Most of 
the larger logs brought to m.irket have an irregular crack or hollow 
in the centre, which commences at the butt and often runs up a 
long way. 'I'here is little doubt that this is generally due to the 
action of tlio (ires, whioli .scorch and often ilestroy the bark of 
young trees. Such external injurii's are apt to induee decay in the 
wood. Moreover, most teak seedlings which come up naturally 
arc cut dow n to the ground by tlie tires oi the hot .season ; some 
are killed, l)iit many sjirout again during the rains, and (his is 
generally rejieatcd yi'nr alter year, until a sapling is produc(.‘fl 
strong ennugli to outlivi' llu* tire. Such sajflings have a very large 
pith, which dries u]), causing a hollow in the heart ; or a piece of 
the old shoot killed by the lire is eni losed by the new wood, and 
this also is apt to giv'e rise to a hollow. 

The leaves of the teak tree contain a red dye, which in Malabar 
was formerly used to dye silk and cotton. Na lives of Burma use 
the leaves ns pl.ites, to wrap up p.ircels. ami for thatching. 

Tn its youth the tree grows with extreme rapidity. Two-year- 
old sc(?dlings on good soil are 5 to 10 ft. high, and instances of 
more rapid growtli arc not uncommon. In the plantation;^ whicli 
h.'ive been made since 1856 in Burma, the teak has on good soil 
attained an average heiglit of 60 it. in yc.irs, with a girth, 
breast high, of 19 in. 'I'his is between UP and I«S“ N. lat., 
with a mean annual temperaturi' (fl 78" I-', and a rainfall of 
UK) in. In the Burma ]flant;itioiis it is estimated that the tree 
will, under favourable circumstances, attain a di.n meter of z.|. in. 
(girth 72 in.) at the age of .80. Timlier of that size is mark«‘t- 
able, but the timb(‘r of the natural forests which is at ])resent 
brought to market in Burma has grown much more sknvly, the 
cliii t reason being the annual forest fires, which h.arden and ini- 
pov'erish tlu; soil. In the n.itural forests of Burma and India teak 
timlxT witli a diameter of in. is never less than 100 ami 
often more than 2r)<) years old. In future, the timber grown in 
pl.intations and in forests under regular m.in.'igement may be ex- 
])ecled to be mucli faster grown ; and there is no ground for antici- 
pating til. it rapidly grown timber will be less valuable than that of 
slow' growth, w'hich is at pri^sent brought to market. 

Take the other trees of the dry deciduous forest, teak does not 
attain any e.xtraordin.iry size. The trees are not generally more 
than 100 to I qo ft. high, even under the most favourable circum- 
stances, and stems more than kx) ft. to the first branch are imt 
often found. Exceptionally t.all trees were measured in 1861 in 
the Clvvaythay forest in Pegu, east of the Silang river, on gneiss. 


1 It h as been erroneously .stated that the tree in Burma is tapped 
for its oil before felling. 


The .stems had 106 to 114 ft. to the first branch, with a girth, 
at b ft. oft the ground, from 7 to 16 ft. Larger girths, up to 25 ft., 
are not uncommon. 

The teak tree does not usually form pure fore.sts. It is as.sociatcd 
with bamboos and witli a great varitty of other trees, 'which have 
little market value, and, as a rule, thrives best in such company. 
Hence in the plantations estalilished in Burma the object has been 
to raise forests of teak mixed with bamboos and other trees. 

Most of the teak timber protim ed in India is used in the country. 
The produce of the forests of Travancore, ('(xhin. the Madras 
presidiMicy, ('oorg, Mysore, Bombay, Berar and the (Amtral Pro- 
vinces is all so consumed, l-'ormerly there was a considerable 
export from the ports of the western coast- Malabar. Kanara, 
Surat and Broach — but the country at present requires all the 
teak which its forests can produce ; indeed the demand is in excess 
of the supply, and considerable ([iiantities are imjiorted from 
Burma to Calcutta, Madras, Bombay and other Indian jxirts. 
Small (piantities are still ex])orted from the ports of the western 
coast to Arabia and tlie coast of .\frica. The chief export is from 
Burma, jiriiicijially from Rangoon and Moiilmein. Of the other 
ti'nk-prodncing countries, Java exports a little ; tluTe have also 
been exports from .Saigon ; and since 1882 Bangkok luis sent con- 
siderable <]uantities to Europe. But the Burma coast is the chief 
source of supply at present. Rangoon was for a long time an 
important place for shipbuilding, teak being the chief timber n.sed ; 
between 1786 and 1825 111 European vessels were built at Rangoon, 
ag.grcgating tons. At the same time timber w'as exported, 

ami. when the country was taken by the British in 1852, teak was 
the chief article of export. Moiilmein became British territory at 
the close of the flrst Burmese war in At that time the place 

was a large? fishing village, and it was mainly through the ex])ort 
of teak timber and the slii])biiildiiig trade that it attained its 
present imjiortance. From 1829 to 1841 ujiwards of 5o,ixx) loads 
of t(‘ak timber wen? exported, and. in addition, 98 ves.sels were built 
oiiring that period, aggn'gating i^/ySo tons, and e^imatcxl to have 
ret|iiired for their construction 24,1)00 loads of teak timber. 'I'he 
forests from which .Moiilmein lirst derived its siijiplies are situated 
on the Attaran riv(*r, a feeder of the Salwin. In 1839, however, 
timber began to come? down from more distant forests, and in 1841 
one-fourth only of tlie supply was ])rought from the Attaran forests. 

The inert'ase in the e.\])ort of timber from the Burma ports was 
slow at flrst, but has gone on ra]>idly since Rangoon became a 
Britisli port. Since that time tin? timlier lirought to tlie Burma 
])orts has come from tlie following sonn'i'S (i ) from the forests 
in the British coast provinces, IVgn and 'reiiasserim ; (2) from the 
fiarests in the former kingtlom ol I 3 urma, floated to Rangoon down 
the Sitang and Irrawaddy rivers ; (3) from the forests in the Shan 
states formerly tributary to Burma, from the Kareiini country, 
and from western Siam, whence it is floated to Moiilmein by the 
Salwin river. 

The following tal>le shows the flgiires of tlie import.s and exjiorts 
of British India for llic years i9()i-*2 to 191)5-9: — 



Imports. 


Exports. 


C’lil). 'runs. 

Value Rs. 

('ill), Ton.s. j V.ilm: Rs. 

I 90 I- 2 . . . . 

17M2 

13.03.998 

(>0,971 

71 . 53.^^55 

1902-3 — 

32,081 


57.500 

98 ,(>7,879 

1903 4 .... 

34. 

30. 5. >95 

73.013 

91 .45.905 

i 9 «) 4-5 

.|.(). 9 i 5 

42,49.1(90 

4<>.9I2 

90,05,383 

1905 9 . . . . 


17.33* 

5 *J. 7 <">fl 

I 70 , 4 I, 96 (j 

1 9( )() 7 ... . 

9 i,(> 9 () 

1 <">0.71.557 ; 

41.^02 

61 . 48,291 

Average . . 

44.13.3 

1 3 '' 3 . 9 «. 4‘^3 i 

55.994 

, 7o.9o.445 


^Z'-\ 59,«99 1 


1 - Z 47 o/ 39 f> 


Nearly the whole of the imports came from Siam, and of the ex- 
ports foiir-tifths were from Burma. The balance of the im])orts 
consist(*d of timber from Java, that of the exports of su])plies sent 
from peninsular j)orts. Two-tliirds of the exports went to the 
United Kingdom, the other chief markets being ordinarily Uennauy, 
Ceylon and Au.stralia. The recent great increase in the general 
teakw’ood trade is cviiU'iiced by the fact that the imports increased 
in six years from 17,842 tons to 9 i,(k/) tons. But it is noticeable 
that, whereas in k^di 2 the timber exported very largely exceeded 
the imports, in ioi)5-9 and the imports w’ere larger than 

the exports, evidence of the great increase in Indian demand for 
teak timber ; ami, in all ^irolxibility, of tin? .stixidy regular outturn 
of the Indian forests, in com])aris6n with increased imports from 
Siam. 'Where the fort?sts arc not. like those in Burma, under regular 
working plan, designed to give a permanent annual yield and avoid 
any danger of exhaustion of the forests. 

In BritLsh India, including Burma, a large portion of the teak- 
producing tracts have since 1856 been placed under conservancy 
management with the object of preventing overcutting and main- 
taining a permanent and gradually increasing supply. This is the 
object of the working plans referred to. The area of teak forest 
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available in India and Burma is consideralde, and evtTV endeavour is 
made to conserve it and increase its ]naHiuctiun. Siniil.ir measures 
have bet-n taken in Siam uiuler the ailvice of otlicers l»ono\ved trom 
British India ; and in the teak-prod iicinj^ nativt' states in the 
peninsula tin? necessity for careful management is now well under- 
stooil. The teak plantations in Java had come into bearing by 
1908 and it was expected that the teak areas in the Philippine Islands 
would be similarly developed. (D. Bh. ; J - f L\.) 

TEAL (O.E. tele), a variety of duck, whose name is of un- 
certain origjin, but doubtless cognate with the Dutch Talin^ 
(formerly Talingh and Telingh), and this apparently with the 
Scandinavian Alteling-Ami (l^runiiieh, OrnithoL Horealis, p. 18) 
and Ailing. It seems impossilile not to ('onneet tlu' latter with 
the Scottish Atteilr or Atteal, to be found in many old records, 
though this last word (however it be spelt) is generally used in 
conjunction with teal, as if to mean a diffeniit kind of liird ; 
and commentators have shown a marvellous ineptitude in 
surmising what that bird was. 

The d'eal is the Anas crecca of Tannaeus, Nettion crccca of 
modern ornithology, and the smalhst of the European Analidae, 
as well as one of the most abundant and highly (‘steemed for 
the table. It breeds in many parts of the Ifritish Islands, 
making its nest in places very like those chosen by the Wild 
Duck, A. boscas : but there is no doubt that by far the greater 
number of those that are taken in decoys, or are shot, during 
the autumn and winter are of foreign origin. While the female 
presents the usual inconspicuous mottled plumage of the same 
sex in most species of .Analinaej the male is one of the hand- 
somest of his ^:ind. His deep chestnut head and throat are 
diversified on either side liy a line of buff, which, springing from 
the gape, runs upward to the eye, in front of which it forms a 
fork, one prong passing baekw'ard above and the other below', 
enclosing a dark glossy-green pati.h, and both losing themselves 
in the elongated feathers of the hind-head and nape. The back 
and sides of the body appear to be grey, an effect produced 
by delicate transverse peneillings of black on a dull white 
ground. The outer lanceolate scapulars have one-half of th(‘ir 
w'ebs pure white, forming a conspicuous stripe along the side 
of the back. The breast is of a pale salmon or peach-blossom 
colour, each feather in front bearing a roundish dark spot, but 
these spots lessen in number and size low'er down, and the w'arm 
tint passes into w'hitc on the belly. The tail coverts above and 
below' are velvety black, but those at the side are fiale orange. 

The teal inhabits almost the w hole of Europe and Asia, - 
from Iceland to Japan, — in winter visiting Northern Africa and 
India. It occasionally occurs on the western shores of the 
Atlantic ; but its place in Nortli America is taken In' its repre- 
sentative, A. carolincfisis, the male of whirh is easily to be 
recognized by the al)S('nce of the upper buff lini? on the side of 
the head and of the white scapular stripe, while he presents a 
w'hitish crescentic bar on the sides of the lower neck just in 
front of the w ings. 

Species more or less alli(‘d to those; tw’o arc found in most 
other parts of the world, and among such species arc some (for 
instance, the N. gibberifrons of the Australian region) in whie'h 
the male W'cars the same inconspicuous plumage as the female. 
But the determination of the birds wbic'h should be technically 
considered “ Teals,” and belong to the genus Neilion, as distin- 
guished from other groups of Anatime^ is a task not yet success- 
fully attempted, and much confusion has been caused by 
associating with them such species as the Garganey {q.v.) and 
its allies of the group Querquedula, Others again have not yet 
been discriminated from the Wigeons (q.v.), the Pintail-Ducks, 
Dafila, or even from the typical form of Anas (sec Duck), into 
each of which genera the Teals seem to pass without any great 
break. In ordinary talk ‘‘ Teal ” seems to stand for any Duck- 
like bird of small size, and in that sense the word is often applied 
to the members of the genus Nettopus, though some systematists 
will have it that they are properly Gccsc. In the same loose 
sense the word is often applied to the two most beautiful of 
the family Anatidae, belonging to the genus Aex (commonly 
misspelt /BT)— the Carolina Duck of North America, Ae. sponsa 
(not to be confounded with the above-named Anas carolinensis 
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or \eltion carolinense), and the Mandarin-Duck of China, 
At\ galcriiidata. Hardly less showy than these aic the two 
species of the subgenus Eunetta , - - iXw. Eak aled Duck, Ii.Jalrula, 
and the Baikal IVal, E.fonnosny - both from l^kislero Asia, but 
occasionally appearing in Europe. Some British authors have 
referred to the latter of these well-marked spec ics certain 
Ducks that from lime to time occur, but they an- doubth'ss 
hyl)rids, though the secTct of their parentage may be un- 
known ; and in this way a so-called Ihmaculaled JUick, yinas 
binuiciilata, was for many years erroneously admitted as a 
good species to the British list, but of late lliis has been 
properly disc'arded. (A. N. > 

TEANO (anc. Teanunt Sidicinnm), a. towm of (ainj)ania, 
Italy, in the provinc'o of Caserta, 21 m. N.W. cT that town 
cn the main line to Rome frejm Naples, forming conjointly 
with C'alvi an episcopal see. Pop. (ujor) O067 (town); J 3,505 
(commune). It stands at the S.E. foot of an (‘xtimt volcano, 
Rocoa Alonfina (321)7 ft.), 643 it. al)ovo sea-lcwel. 'J'lu‘ c-athedral 
dates from 1530, but has many columns obtaiiU‘(l Ironi tb.e 
ruins of the ancient town. There is a feudal ca'^lle built by 
the dukes of Sessa in the 15th century. Below the town on 
the S.kb is the old church of S. Paride. 

The anc ient 'I’eamim Sidicinum (there is a Teaniuu Apulum, 
q.iK, in Apulia) was the capital of the Oscan tribe of the Sidieini 
which drove the Aurimei from Roc'ca Munfina. 'Phey probaldy 
.submitted to Rome in 334 n.r. and their troops were grouped 
w'ith those of Campania in the Redman army, 'bhus the garrison 
of Regiuin, whii li in 280 attacked the citizens, consisted of one 
cohort of Sidieini and two of Campanians. Tike Calcs, 'iVanuin 
continued to have the right of c'oinage, and, like Suessa and 
Cales, remained faithful to Rome in both the Hannilialic and 
the Social wars. Its position gave it some military importance, 
and it was apparently made a colony by ('laudius, not by 
Aiigu.stus. Strabo speaks of it as the most im[)ortant town 
on tlie Via Latina, and only coming after (Vipna among the 
towns in the interior of Campania. It lay on the Via Latina, 
here joined by a branc h road from Suessa, of whi('h remains 
still exist, and which continued E. to Allifac. Reiniiins of a 
theatre and an amphitheatre still exist, and some cxtensi\e 
baths, conUiining several statues, and some Roman dwellings, 
l)Oth some way below the modern town, were excavated in 
rc)o8. A tomb w'ith a Christian mosaic represtmting the visit 
of the three kings to Bethlehem was fejund in 1907 (\ . Sf)in- 
azzcjla in Nolizie degli Scavi, 1907, 697 ; P). Gal)rici, ibid., 
1908, 309). 

TEANUM APULUM, an ancient town of Apulia, Italy, on 
the road hetw'ccn Larinnm and Sipontum, 18 m. iC. of the 
formc?r, at the crossing of the P'ortore near the modern village 
of S. Paolo cli Civilate. It was call(;d 'J'eate in earlicT times, 
as appears from its numerous coins, which ha\e Oscan Ic'gends. 
It submitted to Rome in 318 b.c., bcang then the chief towm 
of .\pulia. It was afterwards known as Tc'unnm Apulum, and 
was a munifi piiim. Some ruins and an old bridge over the 
P'orlore still c'xist. 

TEA-POY (Hindustani iepni), a small table, supported upon 
a tripod, or even upon four legs, for holding a tc‘a-service or 
an urn. The word was also sometimes applicxi to a large porce- 
lain or earthenware tea-caddy, and more frecjiiently to the 
small bottles, often of Ikitlersea (mamel, which fitted into 
rccc'ptacdes in the caddy and actually contained the tea. 

TEAR, a drof) of the liijuicl secretion of the lachrymal gland, 
constantly produc ed in a c c^rtain quantity and flowing through 
the nasal duc't without notice, Init, when slimulalcd by })ain, 
emotion or artificial excitation, inc:re;using so that it flows 
over the eyelids and runs down the c'hceks and is the visible 
re.su It of crying or weeping (sec PA'e). The O.Pb tear, iaer, is 
represented in other Teutonic languages by Dan. iaar ; Swed. 
tdr ; Goth, tagr, Siv. The O.TI.G. was zaliar ; the mod. Ger. 
Ziihre was formed from the M.H.G. plural Zahere. 'Phe com- 
moner word in Ger. Thriine, cf. Dn. Iraan^ is closely allied. 
"I'hc original root is seen in Gr. ^aKfw, Lat. lacrima, lacruma, 
for dacruma, whence Er. larme, and It., Sp., and Port, lagrima. 
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The geneniil\' accepted Indo-Gcrm. root is dak-y to bite, cf. Or. 
SaKvcLVy and Skt. dac, to bite, tears being “ biting or “ bitter ” 
things. 'I’he Du. Iraan, in the sense of tear-drop, was parti- 
cularly apj)lied to the blubber of whales reduced to oil by 
boiling, whence has come the tautological English “ train-oil,” 
often identified with the lubricant used for the wheels of rail- 
way trains, h'or the so-called “ tear-vessels,” which are pro- 
perly small N ases containing unguents, see I^acrymatory. 

“ Tear ” (( > 1 *'. teran)^ to pull apart violently, to rend, is, of course, 
a distinct word ; it is co^^natt? with Gr. Mpciv^ to flay, pull off, ami 
the root is s» eii in Gr. skin, whence ” “dermatology,” “ epi- 

dermis,” cS:c. 

TEASEL. Wild teasel is a common plant of the English 
copses and hedges, with a tall, stout, rigid, prickly stem, bearing 
large spreading opposite leaves, the midrib of which is prickly, 
and conspic uous oblong heads, the purplish flowers in which 
arc subtended by very long, narrow, stiff, upright bracts. The 
plant is known botanically as Dipsacus sylvestris. Fuller’s 
tease], D. Fidlomiw, in which the bracts are hooked, is prol)ably 
a cultivated form of the wild species ; the dry heads arc used 
to comb up th(i nap on cloth. The genus Dipsacus gives its 
name to the family Dipsaccae, to which also belongs the Scabious 
(Scahiosa), represented in Britain by several spec'ics. 

TEATE MARRUCINORUM [mod. Chieti, q.v.], the chief 
town of th(; Marrucini, the whole of whose territory was placed 
under its municipal jurisdiction by the Romans, after the 
“ Soc:ial War.” It was thus a town of some importaiK e. 
Under the church of SS. Pietro e Paolo and the adjoining houses 
are extensive substructures (in opus rdiculatuui and brickwork) 
of the ist century a.d., belonging to a building erected by 
M. Vectius Marcellus (probably mentioned by Pliny, //.iV., 
II., 199) and Helvidia Priscilla. There are also remains of 
large reservoirs and of a theatre. 

TEBESSA (the Roman Thevestc), a town of Algeria in the 
department of Constantine, 146 m. S.E. of Bona by rail and 
T2 m. W. of the 'I’linisian frontier, on a plateau 2950 ft. above 
the sea. Pop. (1906) 5722. The modern town, which is 
within the walls of the Byzantine citadel, boasts nothing of 
interest save a church built out of the ancient ruins. The 
Byzantine walls, pierced by three gates, are in tolerable pre- 
servation. Thfjy arc strengthened by numerous S(juarc towers. 
One of the gales is formed by the quadrifrontal an'h of Cara- 
calla, a rare form of construction. 'Ihc arch, erected about 
A.L). 2 r 2, is in good preservation. A pair of monolithic columns, 
disengaged, flank each facade. An inscription on the frieze 
gives the history of its construction ; it was built by two 
brothers as a condition of inheriting the property of a third 
brother. The. most important ruins are those of the great 
basilica, d'his building, one of the finest Roman monuments 
in Algeria, bears evidence of having been built at various 
epo('hs ; the earlier portions probably date from not later 
than the beginning of the 2nd c'cntury a.d. The basilica was 
partially destroyed by the Berbers in the 5th century, and 
was rebuilt in a.d. 535 by the Byzantine general Solomon, 
who surrounded it with a wall about 25 feet high, still standing, 
ddie main building, consisting of a nave with apsidal end and 
two aisles, was approached through a peristyle, which was 
surrounded by an arcade. Many of the columns of the basilica 
have fallen, but the bases of all arc in their original positions. 
A quatrefoil chapel on the east side of the basilica is a Byzantine 
adilition. The tessellated pavement which covers the bjisilica 
proper is in almost perfect condition. It is kept covered, for 
purpose's of preservation, by a layer of earth. Next the basilica 
(and within the same enclosing walls) are the ruins of the forum, 
converted into a monastery in the 4th or 5th century, and 
regarded by Sir R. Lambert l^layfair as the oldest known 
example of the monasteria clericorum. The whole of the 
basilica and its dependencies have been cleared and are kept 
in order by the Service des Monuments historiquesy the principal 
work having been accomplished by Heron dc Villefossc. Note- 
worthy among the buildings within the ancient citadel is a 
small tetrastyle temple, variously ascribed to Jupiter and 


Minerva, the portico supported by six monolithic columns of 
cippolino, four being in front. After the French occupation 
in 1842, the building was used successively as a soap factory, 
a prison, a canteen, a parish church, and, lastly, as a museum. 

Theveste was founded towards the close of the isl century 
A.D. In the succeeding century it was connected with Carthage 
by a great highway. In the 5th century, under Vandal 
dominion, it declined in importance. Refounded by the 
Byzantines in the 6th century, the city disappeared from 
history at the time of the Arab conquest of the country in the 
7th century. In the i6th century the Turks placed a small 
garrison of janissaries in the place, but Tebessa continued to 
be but a small village until the establishment of French rule. 

Nine miles from dVbessa are the extensive phosphate quarries 
of Jebel Dyr, where is also an interesting megalithic village. 

See Sir R. Lambert Playfair, Handbook for Trai'clleys in Ah^cria 
and Tunis (London, 1805), ]>p. 233-40, Guides- Joanne, Alg^yie et 
Tunisie (Paris, i<)06). 

TECHNICAL EDUCATION. 'Fhe term now generally adopted 
to designate the special training of persons in the arts iind 
sciences that underlie the practice of some trade or 
profi'-ssion, is called “ technical education.” Schools 
in which this training is provided are known as technical 
schools. In its widest sense, technical education embraces all kinds 
of instruction that have direct reference to the career a p(Tson is 
following or preparing to follow ; but it is usual and convenient 
to restric t the term to the special training which helps to qualify 
a person to engage in some branc'h of productive industry, 
and the instruction so })rovidcd is generally^ kno^n as ** tcchno- 
logic'al instruction.” This specialized (‘ducation may consist 
of the explanation of the proc(?sses concerned in production, 
or of instruction in art or science in its relation to industry, 
but it may also include the acquisition of the manual skill which 
production necessitates. 

i'he terms ‘‘ tec hnical ” and “ technological ” (Gr. rexn;, 
art or craft) as applied to education, arose from the necessity 
of finding words to indicate the special training which was 
needed in consequence of the altered coiulilions of production 
during the 19th c'entiiry. Whilst the changed conditions of 
production, consequent mainly on the applicalicm of steam 
power to machinery, demanded a special training for those 
who were to be engagc'd in productive industry, the prexalont 
system of education was not adapted to the requirements of 
these persons, and schools were w.'inted in which the necessary 
instruction could be obtained. Other circumstances resulting 
mainly from the apj)lication of steam power to 
machinery rendered technical education necessary. condH^ 
Production on a large scale led to a great extension Uonsot 
of the principle of the division of lal)our, in conse- 
quence of which it was found economical to keep a man 
constantly engaged at the same kind of work, since the more he 
practised it tl)e quicker and more skilful he became. Thus 
employed, the workman learned little or nothing of the process 
of the manufacture at which he assistefl, or of other departments 
of the work than the particular one in which he was engaged, 
and his only opportunity of accjuiring such knowledge was 
outside the workshop or factory in a technical school. 'I'hc 
economy effected by the division of labour led to the exten- 
sion of the principle to other industries than those in which 
machinery is largely employed, 'there arc many trades in 
which manual skill is as necessary now as ever, but even in 
these the methods of instruc tion prevailing under the old 
system of apprentic eship arc now almost obsolete. 

In many industries, including trades in which machinery ‘is 
not as yet extensively employed, production on a large scale 
has increased the demand for unskilled labour, 
numbers of hands being required to prepare the work 
to be finishc^d l)y a few skilled artisans. Rapidity of 
execution is attained by keeping a workman at the same work, 
which after a time he succeeds in mechanically performing and 
continues to do until some machine is invented to take his 
place. In most trades, as formerly practised, the master 
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employed ii few apprentices who assisted him in liis work, and 
who learnt from him to understand the details of their craft, 
so that, when tlic term of their apprenticeship was over, they 
were competent to practise as journeymen. Hut now the 
master frequently has neither time nor opportunity to instruct 
yoiin^ lads, and the old relation of master and apprentice is 
changed into that of niamifa('turer and workman. In const‘- 
(juence of these altered relations between employer and em- 
ployed, there has arisen an acknowledged want of properly 
trained workmen in a number of trades in which skilful hand 
work is still needed ; and in these trades a demand has arisen 
for technical schools, or some other substitute for what was 
formerly done by apprenticeship, as a means of suitably train- 
ing workmen and foremen. 'I'he ever-increasing competition 
in production has led to the employment, in many trades, of 
children to do work of a mechanical kind requiring little skill ; 
but, whilst thus employed, these young people have little oppor- 
tunity of learning those parts of their trade in which skill and 
special knowledge are needed ; and when they are grown up, 
and seek higher wages, they are dismissed to make room for 
other childivn. Numbers of young people arc thus thrown 
upon the laliour market, swelling the percentage of the un- 
emploved, who are competent to do nothing more than 
children’s work, and to (‘arn children’s wages, and who know' 
no trade to wluc'h they can apply their hands. 'I't) remedy this, 
by creating some substitute for the old apprenticeship, is one 
of the ol»jecis of a system of technic'al education ; though in 
suitable trades an independent movement for reviving ap- 
prenticeship (^-c'.) under improved conditions has also made 
some way. 

.\ complete system of technical education should provide 
the necessary instruction for the different classes of persons 
engaged in produc tive indiistr)’. It is usual to divide these 
persons into three classes : — (i) workmen or journeymen ; 
(2) foremen or overseers ; (3) managers or masters. 

The industries in which they are employed may be grouped 
undea- four heads (1) those involving the use of extensive 
machinery, such as iron and steel manufacture, 
worken^^ machine-making, the textile industries, and some of 
the chemical trades ; (2) those which mainly require 
the use of hand tools, as cabinet - making, brick -work, 
plumbing, and tailoring ; (3) those depending on artistic skill, 
as w'ood and stone carving, metal-chasing, enamelling, de- 
corative W'ork, and industrial designing generally ; (4) agri- 
culture in all its branches, and forestry. These industries will 
be referred to as manufactures, handicrafts, art industries 
and agriculture. The foregoing classification comprises groups 
which necessarily, to some extent, overlap one another. Every 
factor}^ contains a carpenter’s and smith’s shop, and handi- 
craftsmen of group (2) arc recjuircd in every manufacturing 
concern. Whilst the industries in which hand labour is ex- 
clusively employed are becoming fewer and fewer, there are 
many trades winch, owing to the frequent invention of labour- 
saving appliances, are passing gradually frcjm the class of 
handicrafts to that of manufactures. In these trades, of 
which watch- and clock-making and boot- and shoe-making 
may be taken as example's, there is still a demand for goods 
largely if not entirely profkiced by hand work. In suc h trades, 
owing to the absence of facilities for instruction in the ordinary 
shops, there is a want of skilled hand labour which there is 
an increasing difficulty in satisfying, and to supply this want 
technical schools of different kinds have been established. 
Then, again, there are many branches of manufacturing in- 
dustry whic:h greatly depend for their success upon the de- 
signer’s art, and it is necessary that the industrial designer 
should possess a knowledge of the prcxresses of the manufacture 
in which his designs will be utilized, as well as of the properties 
and capabilities of the material to whic;h they will be applied. 
Indeed, it is the possession of this knowledge which mainly 
distinguishes the industrial designer from the ordinary artist. 
To determine the best training for such designers is one of 
the problems of technical education. There arc many trades, 
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too, in which the handicraftsman and the designer should he 
united. This is the case in such industries as silversmith’s 
and goldsmith’s work. In these and other trades the true 
artisan is the artist and handicraftsman c^ombined. 

In order to reconc ile some of the different views which are 
held as to the objects of tec'hnical education, it is necessary to 
keep in mind the broad distinction, above referred to, 
between the cemditions of productiem on a large scale, tunsnnd 
as in those industries in wliic h goods are manufa( - handle 
tured by the use of ('xtensive labour-saving machinery, 
and in those trades in whic'h hand work is chiefly employed. 
Mueh of the dixersily of opinion regarding the olqec Is of tec h- 
iik'al education is due to the difference of standpoint Irom whic h 
the problem is regarded, d'he volume of the trade and ('ommerce 
of Jlritain depends mainly on the progress of its manufacturing 
industries. It is these which chiefly affect the exports and im- 
ports. 'I'he aim of manufacturers is to produce cheajrer and 
better goods than can be produced by other manufacturers at 
home or abroad ; and technic al education is valual^le to them, in 
so far as it enables them to do so. It also helps to widen tlie 
arc'a of productive industry, and lo encourage varieties of activity 
which the free and unfettered conditions of competition tend un- 
duly to restrict. On the other hand, the artisan engaged in hand 
industries loc;)ks lo technical edneation for self imj»ro\'enient, 
and for the means of acquiring that general knowledge of the 
principles and practice of his trade, which he is unable' to obtain 
in the commercial shop. Hence the artisan and the munu- 
faerturer approach the consideration of the question from 
different sides. 'I'o the spinner or weaver who almost ex- 
clusively employs women to tend his machinery, or to the 
manufacturing chemist whose workpeople are little more than 
labourers employed in carrying to and fro materials, knowing 
little or nothing of the sc ientific principles underlying llie com- 
plicated processes in which they arc engaged, the technical 
.•ciucation of the workpeople may .seem to be a matter of little 
moment. What such manufacturers require arc thc^ service's 
eff a few skilled engineers, artistic designers or scientific chemists. 
From the manufacturer’s point of view, therefore, technical 
instruction is not so muc'h needed for the hands he employs in 
his work as for the heads that dirt'ct it. but in trades in which 
machint'ry plays a subsidiary part, technic al teac hing supplies 
the place of that instruction which, in ffirnier times, the niustc*r 
gave to his apprentice, and the workman is encouraged to 
attend technical classes with a view to acquiring that know- 
ledge of the iht'ory and practice of his trade, on the ac quisition 
of which his individual suc cess greatly depends. In the foriiuT 
('lass of industries, technical education is needcxl mainly for 
the training of managers ; in the latter, for the training of 
workmen. Hence has arisen a doul)lc cry, — for the teaching 
(ff art and of the higher branches of science, with a view to 
their application to manufacturing industry, and for the 
specialized instruction in drawing, and in the scientific facts 
which help to explain the j;rocess(;s and methods connected 
with the practice of different crafts and trades. 'I'his (l{)ii])le 
cry has led to the establishment of technical iinixTrsitics and 
of trade sc hools. 

Owing to tlic conditicjiis under which manufacturing industry 
is now carried on, it is difficult to selecT. compe tent foremen 
from the rank and file of thc^ workmen, bhe ordinary foremen 
hands gain a very limited and circumscribed ac- and 
quaintance with the details of the manufacture in ^nanagers, 
which they are engaged, and have little opportunity of 
acquiring that general knowledge of various departments of 
work, and of the structure and uses of the machinery em- 
ployed, which is essential to the foreman or overseer. It is in 
evening technical classes that this supplementary instruction, 
which it is the workman’s interest to acquire and the master’s 
to encourage, can be obtained ; and it is from the more in- 
telligent workmen who attend these classes that masters and 
employers will select as foremen those students who arc found 
to possess the essential qualifications. The history of invention 
shows how frequently important improvements in machinery 
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arc made by the workman or minder in charge of it, and adds 
weight to the arguments already adduced for giving technical 
instruction to persons of all grades employed in manufacturing 
industry, do these advantages of technical education, as 
affecting the workmen tliemselvcs as well as the progress of 
th(i industry in which th(‘y are engaged, must be adcled the 
general improvement in the character of the work produced, 
resulting from the superior and belter-trainetl intelligence of 
those who liave had the benefit of such instruction. 

It will be seen from the foregoing that a ('omplete system 
of technical edu(‘ation must make provision for the training 
of those who are to be occupied as journeymen or fonmicn in 
diffi'reiit branches of trade nr industry, and also for those who 
aim at bei'oniing managers or masters or heads of manufacturing 
firms, scientific advisers or pn.ifessional engineers. As technical 
Profes- education necessarily implies specialized teaching, the 
cniTiculurn and methods of instruction adopted in 
f^cnerat the elementary and secondary schools, where students 
educa- rc( civc thcir preliminary training, are matters closely 
related to any scheme of technical instruction, and the 
trend of educational opinion is in favour of associating the gene- 
ral instruction given in those schools with the sjiecialized teai'hing 
of the technical institutions. Indeed, it is daily becoming more 
difficult to draw any hard-and-fast line Ix'tween professional 
and general education. It is now universally recognized that 
the foundations of technical instructicxi must be laid in the 
(‘lemtMitary and th(^ secondary schools, and many of the changes 
which havi‘ been made in the organization of those schools had 
their origin in the rcquircmimts of tec hnical institutions. 

A short survey of the methods adopted in difTerent (‘ountries 
to provide! thv. specialized tc'aching applicaldc to different 
pursuits, and of its relation to the general school system of 
those eountries, will serve as a filling introduction to the con- 
sid('ration of the legislative and other changes which have 
study of gradually been made in the British school system 
foreign with a vi(!W to modern industrial conditions. The 
systems, study of foreign systcans of educ'ation is serviceable, 
ns showing the relaticm of such systems to the indus- 
trial ncc'ds of each country and to the genius and character 
of the p(‘()pl(‘. fn the organization of Ica'hnic'al education in 
England, full advantage has been taken of foreign experience, 
although no attempt has been made to imitate too c'losely 
foH'ign methods. Detailed information as to what has been 
done abroad is found in \hv, puldished reports of the several 
English coninii^raons which have been apjxiinted to inquire 
into the subject, and in the valuable scries of special reports 
issued from the B.oard of EdiK'ation. LTom these reports, 
which show how varied have been the attempts to adapt school 
training to modern industrial requirements, certain general 
princiy.)l(;s may be inferred, wliich are equally applicable to 
tlie conditions under which the trade and commerce of different 
countries is now carried on. 

These g('n(!ral prin('if)U!S may be briefly enunciated as 
follows : — 

T. 'Fhe education of all persons who may expecT to be occupied 
General in Some form of productive industry may be con- 
pr//i- sidered as consisting of two parts, (a) general, {h) 
ciples. spc('ial. 

2. Tlie g(?neral education is the preliminary training pro- 
vided in elementary and secondary schools, and the curriculum 
of those schools should be varied so as to have some reference 
to the future pursuits of the pupils. 

3. The special or supplementary instruction should be adapted 
to the requirements of diffcn'ut grades and classes of workers, 
and to different trades or occupations as practised in different 
localities. 

A ('omplete s\'stem of technical education would afford 
facilities of training adapted to e\ery kind and grade of in- 
dustry ; but, owing to the complexity of the problem, such a 
system is nowhere to be found. In every country the scheme 
of education and method of instruction have varied from time 
to time, as the conditions regulating trade and industry have 
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changed. But recently in all civilized countries, the effort has 
been made to provide a general and specialized education 
adapted to different j;ursuits for each of these great classes 
of workers : (i) operatives, (2) foremen and overseers, (3) masters 
and managers. 

I. Workimn. — Many att(‘mpls have been made to provide a 
substitute for apprenticeship, but hitherto witli no f^reat success. 
I'wo classes of workpeople have to be consider etl - (1) those env.agccl 
in manufacturing industries, and (2) those cn;xiged in handicraft 
industries. I'he education of all classes of vvorlvpeoj)le begins in 
the public elementary schools ; and, in view of the future occupation 
of the children, it may be taken for granted that primary instruction 
should be practical, and should include drawing and elementary 
scienc(‘. It should ind(;ed lx; closely associated with manual training, 
consisting of workshop ('xercist's and field work in the ease t)f boys 
in urban and rural seliools resp(;ctively, and of instruction in the 
doiiu'stic arts in the case of girls. The lessons in tlrawing anil in 
elenu'iitary science should form part of the manual 
training, and the school currieulum shoukl be nnifu'd 
so that all the subjects of instruction should be grouped 
togetluif as parts of an organized system. The desired ’ 

diversity should be found in the dilfereiit kinds and grades of manmil 
work. Reading, w riting and arithmetic would be taught incidentally 
in close connexion wdth the practical exercises. In nearly every 
country of Kur()])e, and in tin; United States, the trend of education 
practice is in thi.s direction. In ETance, Belgium, Holland and 
Sweden hamlicraft instruction is generally includeci in tlie curri- 
cnhiin of elementary schools. Rudimentary science is also taught 
in nearly all the primary schools of Europe. Modelling is taught 
both to l)oys and girls in many Continental schools ; ami in Sweden 
“ .sloyd ** (Sw sttfjd, manual dexterity, cf. Rug. “ sleight a system 
of inaminl training, in which siinpli* and nsi'fnl articles, esjiecially of 
wood, arc constriicte<l with the fewest ])os.sible tools, is taught with 
considerable success to children of both sexes. 

In Germany and Switzerland, there exists an excellent system 
of evening coni in nation .schools, known as Forlh'ldungs- or 
nn^s-Schulcn^ in which the instruction of th(! rhildri*n who leave 
school before fourteen, and of tliose who leave at that age, is con- 
tinued. In all these schools drawing is iauglil with special refenmeo 
to local industries. In England great progress has been made in 
recent years in developing eviming classes in which Iluj pupils’ 
elementary instruction is continued w ith a \ iew’ to the 
speeiali/ed tc.aching provided in the teelmical school. 

The teaching in these continuation schools is geiuTally "wa on 
varied according as the pii})il is occiijiiod n trade' or office ** 

work, and the juaclice is becoming general of re(]niring liim to pass 
a (|ualil'ving examination tose'cnre admission toclas.sesin teclinology. 
It will be .seen, therefore, tliat the training of most workpeople, and 
of nearly all those who are engageel in mannfaclui ing industry, 
consists of : — (t) primary ti'acliing in elemeiitaty .schools; (2) 
])racliee in the faetoiy or sliop, supplementc'd by further elementary 
teaching ; (3) (‘veiling instruction in technology. 

In ail the principal towns througlioul h'.uropc cvc'ning classes 
have been c.stablj.shed for ti'aching drawing, painting and designing, 
and the elcinenls of .science in thc'ir ajqilicatiun to sjiecial industries. 
The instruction, however, is less practical than that jirovided in 
the corresponding schools in h'ngland. The classes abroad arc 
mainly supporteil by the municipalities, by the chamber.s of com- 
merce, by industrial or trade societies, by county boards, and in 
some cases by the fees of pupils. They receive little (jr no supjiort 
from the slate. They are wi'll attc'iided by workpeojde of all grades, 
wdio are encouraged by Ha ir enudoyers In ]>i(ilil by these oppor- 
tunities of iiislruction. In I'.Mt*l:ind evening technical instruction 
is moni sysleinalicallv organized than in any other country. It is 
under tlu! general direction of the Hoard ol Education, and of the 
City and Guiids of London Institute. 

The Hoard of Education prescribe the c.(/iiditions under w’hich 
grants are ]iaid to schools providing technical instruction. In 
former years these grants were paid on the n'siilts of the examination 
of individual students; but this iiu'thod of apportioning 
stale aid has been almost ( nt irely a ba ndoned. The Hocin 1 
still hold annual exam inat ions in .scu'uce and art and in ccr- 
tain branches of applied science ; but th(! more specialized 
examinations in teehnol(')gv and trade sulijccts are held annually 
by the City and Guilds of London Institute, through its d(!partmcnt 
of technology. These latter examinations arc ul:liz('d by the 
Hoard, and the certificate's granteel on the re.siilts are recognized 
in the appointment of teachers. Tlie* technic.il schools in which 
these classes art* held arc under the direct control of the local educa- 
tional autlioriti 's, and are*, largely supported by grants from local 
rales. Year bv year a larger share of resjjonsibilily is being thrown 
upon the local aulhoritic'S, witli a vic'w to encouraging greater 
variety of instruction and further adai^ation of the teaching to 
local needs. The Hoard continue, however, to indicate the range of 
su])jects to be tneeght in preparation tor the'ir animal examinations, 
and the City and G.uilds of London Institute issues each year a 
programme* containing sugge.^ted courses of training in nearly a 
hundred trade subjects. 

XXVI. 16 a 
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Tn the evenin}< classes in science, art and technnlogy, which Ikivc 
been established throughout the United Ivingdom, the workman or 
foreman engaged in any manufacturing industry has theo})t)ortunity, 
by payment ot a \'ery small fee. oi studying art in all its branches, 
science theoretically and practically, and the teclinology ot any 
particular industry. Provided hi^ early education enables him to 
lake aiivantagc of this instruction, no Ix ller system has been 
suggcstotl of enabling workmen, whilst earning wages at an early 
age^ to acouirc manual skill by contin\ious practice, and at the same | 
time to gam a knowledge of the iwinciples of science connected with 
their work and explanatory of the processes of the manufacture in 
which they are engaged. 

For those engaged in handicraft trades this evening instruction 
is eijually valuable, and not only in England, but e(iually in other 
parts of Europe, there exist evening trmle schools in which the 
workm.'in is able to supplenieiit the “ sectional ’* practice he acquires 
in the shop by mort' gem'ral practice in other branches of lus trade. 
In Vienna, tor examjde, and elsewhere in .\ustria, there are fouiul 
])iactic.d evening classes for carpenters, turners, joiners, metal- 
workers and others. Throughout Europe schools for weaving, 
with practical work at tlio loom and pattern-designing, have existetl 
for many years. 

To provide a training more like the old system of apprentice- 
ship, schools have been (*stablisbe<l in many ]virts of luiropc and 
in the United Slates which are known as jirofessionnl, 

’fc frado or apprenticeship sc]ux)ls (tVo/rs profc^siout'llts, 

sc 00 8 , (fr^ I'adxsilutl' u). The object is to train 

workmen ; and llie pupils, after completing their eotirse of instruc- 
tion in such a school, are supposed to have k'arnt a trade. Th<‘ 
school is the substitute for the shop. In such a school the piijuls 
have the ailvantage of being taught Iht'ir trade syslmnatically and 
leisurely, .and production is made subsidiary to instruction, i’nder 
such an artificial systtun of prcwlnetion, the pupil is less likely to 
acquire excellence of workmanship an<l smartness of habit than in 
the mercantile shop, under the strain of seveie competition. More- 
over, the cost of maintenance cd these schools renders it impossible 
to look to them as a general substitute for ajiprenticeship. Hy 
sending into the laliour market, however, a few highly traimal 
workmen, who are absorbed in various works and exert a bene- 
ficial influence on other workmen, the.se schools serve a useful 
pnirpuse. Scliools <if tliis kind liave been tried with inon* or l(‘ss 
success in different countries. In Paris there is the well-known 
Ivcole Diderot for the training of mechanics, fitters, smiths. cS:c. ; 
anti similar schools have been established in edher jxirts c)f France. 
For many years a society of ( Utistian Jtrethron has directetl a large 
school situatcil in the Hue \ aiigirard, l^aris. in which different 
trades are taught. .\11 the secular and general instruction is given 
gratuittmsly bv the brothers, and in the sevt*ral shops attached to 
the school skillctl w'orkrnen are emploved, who instruct the pnjul 
apprentices, anti utilize their laltour. This system coml)ines many 
of the Lulv'antage.s of shop work and school vsoik, but it clejieiuls 
financially for its sucress upon the religious s])int wliich actuates 
its ])romoters and supporters. The Artane S( iiool. near Dublin, is 
conducte«.l on somewhat similar principles, but is intended for a 
lower class of cliildren. In .Austria, particularly in the rural tbs- 
tricts, there are numerous day schools for the training of carpenters, 
joiners, turners, caljinetmakers, workers in stone an<l marble, in 
silver and other metals, Ac. Schools of the same class are found 
in Germany, Italy anti Iloll-ind. and schools vtTv similar in char- 
.acter have been org.mized to a limitt d extent in England. I'lie 
demand that called them into existence in other parts of Europe 
and in America has lieen felt in the United Kingdom. 'I'he tlifli- 
cully of securing for apprentices in a comnurcial slio]) systematic 
training in handicraft has lefl to the estal dish men t of a few trade 
schtxds which receive children from the ('lementary school about 
the age of thirteen for a three years’ course of instruction. In these 
schools the time is about equally divided between ordinary school 
subjects and the practice of some handicraft, such as cahintd-making, 
upholstery, waistcoat-making, millinery. Parents are eiu:onrag«-d 
to allow their children to receive this further education by the 
offer of free teaching an<l maintenance grants. Such schools, how- 
ever, must he reganied as educational experiments, to be superseded 
if found necessary by reason of changes in the conrlitions under 
which the trade is practised. .Any system of technical education, 
however, should he sufficiently clastic to permit of such experi- 
ments and of the introduction of types of instruction to meet special 
and even temporary needs. It is only in ciTtain eases th.it appren- 
ticeship schools can be said to .answer satisfactorily the piir])osc 
for which they liave been established. Where a new industry, 
especially in rural districts, has to he created ; where decaying 
industries need to be revived ; wIhtc machinery is superseding 
hand work, and. owing to the demands for ordinary haiifls, then; is 
a dearth of skilled workmen ; where llirough the effects of compe- 
tition and other causes the tr,ade is carried on under conditions 
in which compettmt \vorkim;n cannot be ])rnj)erly trained in the 
ordinary shop, -in these cases, and in various art industries, an 
apprenticeship .school may i)rove to be flic best means of train- 
ing workmen and of advancing particular trades. Gencr.ally, 
an apprenticeship school should be looked upon as a temporary 


expedient, .as a form of reli<‘f applied at the birth of n new industry 
or to meet some special condilions und(T which a trade is pr.actiscd. 
The proper tr.iining school for workmen is tlie factory t)r shop. 

In the United States there are only a few scliools w'hich have 
been sjM'ciallv organized with a vuwv to the tniining of workmen 
for special trades, d'he lir.e between leclinieal and gi neral ednea- 
lUm is very clearly detined in any of the sfati s’ si luxds. It 
is also ilifficiilt to give any such geiier.il review of 11. e s\stem of 
ediieatiou in .AuK'Hea .is can be prt'sented in coniu'xion with b'rance 
or Germany or Italy, owing to the fact that each st paiate .stale 
has its own organization, ovit which the Federal government 
exercises no direct control. In none of the states is technical 
education 4lifferentiatt*d l)y class disliiiciions to the same t'xtimt as 
in continental countries. Tlie ambition of every workman is to 
become ii master, and this geniTal ambition gives rise to an 
enthusiasm for education among all elassi's, wbicli dors not exist 
to th(‘ same extent in any other country. In the I nited States 
are fouiul evening technical schools and selicx)ls of design for those 
who liave passtxl from the common schools into commerd.al work ; 
hut the tlesire for further instrnctioii is so rnarkc'd tli.at many ol 
those who liave received only an elementary education endeavour, 
by wcirking during the v.acations, or liy other means, to save ( nough 
money to attcuid the higher technical schools, and so acquire the 
nc'cessary skill and knowledge to improve their position in the factory 
or work^'hop. 

2. Fnrt'inr )!. — The foreman must be familiar with tlie various 
branches of work he is to overlook; and the trainini’, wliich the 
workman receivt's in tlie factory or shop affords Jiim hut «... 
scanty opportunities of obtaining this grneral knowledgi'. . , ^ 

The foreman needs also a gcmerally snperic)r c'llnration. ® ® * 

How then arc foremen to Ix* trained ? Tin; problem is 
somewhat easier than that of training workmen, liecanse the number 
recpiired is fewer. The variety of .schools in Eiirojx* dc \ c/ted to tliis 
pur])ose is very gnxit. Tliere are tlina; distinct ways in w liich foremen 
are being trained. 

(</) Ihe evening technical classes in Brit.ain anti on the continent 
offer to ambitious workmen an opportunity of .aecjniring a know- 
ledge of other departments of the trade th.in those in which they 
are engagcsl, as wc'll as of the scitmtific })rineiplcs underlying their 
work. Tliese classes servo the double purpose of ini proving the 
workpeople and of .nltordiiig a means of discovering those -vvlio arc 
best fitted to occ upy higher posts. 

(fc) Spc'cial schools have bten established for the tniining of fore- 
men. 'I'licTc are many schools of this kind in wliich sc'leeted boys 
are rc*c:eivc‘d after leaving the higher (‘IcMucntary or secondary school. 
The best known .are those at ( halons, Aix, Ne\t*rs. Angers and 
Lille in Erance. TIu'se schools are intended for the* training of 
forc-ineii in engineering trades. Tliey are state instilntions, in which 
jwartical mechanical w'ork in the shops is siipplenientccl by theo- 
retical instnirtion. d'he first of these schools was founded in 1803. 
The course lasts llirc'c years, and the students sjxuid from six to 
seven hours a day in the; worksho]-). and an* trained as fitters, 
lound(*rs, smiths and pattern-makers. As in all such schools, 
salealile goods are procluced, l)ut, as prodiietion is subordinated 
to instniction, the school does not bind itself to deliver work ..t a 
given date, and tlierelbn* docs not compete with .'iny mannfnc tming 
establishment. The students on Jeaving these schools are com- 
]x*tent at once to undertake the duties of foremen and diaiiglits- 
iiien. At Komotaii, Steyr. Klagenturt, Ferlacli .and many otheu* 
places scliools have been established on somewhat similar prin- 
ci])les. Tn Germany there arc sjiecial schools for the tiaining of 
forcMiien in the* building trade, wliicli are chiefly frequented in the 
winter, and numerous schcxils are found in all parts of the c'ontineia 
for the training of weavers. At Winterthur in Switzerland a sc hool 
lias been esl.d.hslual the main purpose of which is the training of 
for<*mc*n. In Italy there are numerous technical institutes, the 
oljjcM’t of w'hicli is to train young inen for intermediate jiosts in 
industrial w'orks. In London, the Eiiisbiiry technical college of the 
Uity and Guilds of London Institute lias a day dcjiartment, the 
main juirposc of which is the training of youths .as foremen, works 
managers, Ac. ; but in this school the character ot the instruction 
deviates consideral )ly from that givc*n in Urench schools, and aims 
rather at preparing youths to learn, than at teaching tlieiii their trade. 

(c) .A third metliod adopted for tlie tr.iining of foremen is by 
encouraging selected cliil(ln*n of the ordinary c'lementary scliools to 
contiime their education in scdiools of a higher grade of a tc'clmiral 
character. It is tlioughl tliat, by developing to a higher degree 
the intelligence and skill of lho.se children who .show aptitude for 
sc'ientilic and piactical work, they Avill be aide, when they enter 
the shop, to learn their trade mon; quickly and more thoroughly, 
and to acquire th.at general knowledge of their work, and to exhibit 
those sp(>('ial a])titu(ies, wliich inav qualify them for the ]jositioii 
of foreman or overseer. The (‘diication given in these schools, 
although having some bi.is tow'ards the future cart'cr of tlie juipil, 
is disciplinary in character, and consists of flic subjects of primary 
instruction further ]>iirsue<l,- of drawung, modelling, science, 
mathematics aiul manual exercises. The curriculum is varied 
according to local requirements, the technology of the staxdc in- 
dustries forming in many cases part of the instruction. Such 
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scliools, under varied forms, have been established in most European 
countries, some o£ the best examples of them being found ill Paris, 
Lyons, Reims, Rouen, and in oilier towns of ITance. One of the 
old(*st of tliese scliools is tlie fscole Martiniere at Lyons. The school 
was founded in iSjt) by a bequest from Major-( reneral Martin, 
who liad founlit against the Englisli under Tippoo Sahib. In this 
school, in w]ii< h the education is gratuitous, as in nearly all the 
liighcr (dmiientarv sc hools of ITance, instruction is given in draw- 
ing. modcdling. cliemistry, mechanics and physiCvS, in the working 
of wood and iron, and in German and JTiglish in addition to tlie 
subjects of an ordinary scliool education. Surveying is also taught 
to some of th'- ]mpils, and the instruction generally is of a very 
practical chaiMrtt'r. The students visit factories un<ler the guidance 
of tlie masters, and on their return they write out full descriptions 
(.)f their visits. The sc liool lionrs are from seven till elev'eii in the 
morning am I born one till seven in the afternoon, llie boys from 
this scliool raj (idly obtain places in the commercial and industrial 
houses of L\<>ns, and many of them, after a time, succeed in 
obtaining high positions. A very similar school, on more modern 
liiK's, has been establisluid at Reims, and is accommoda-ted in a 
laiikling especially adapted to tlie purpose. In this school instruc- 
tion is (lirccted towards the staple industries of the district, namely. 
w'ea\ ing, dyeing and engineering. There are many otluT similar 
schools in hT.incc, the object of which is to give the children of 
artisans and small shopkeepers a higher practical education in order 
to lit them tri c)ccui)y the jiosts ot foremen, overseers and superior 
clerks in manufacturing and comiiuTcinl linns. In Germany the 
real schools, in which Latin is not taii.ght, known as Ohnclatcin 
Rt'iilschulcn, ha,ve very nearly the same objects as the higlier ele- 
mentary schools of I'ranc'. '['he instriicl ion in these ( ierman schools 
is not so praclical as in the schools of ITance. Drawing is always 
\c('ll taught, and the schools generally contain good chcmit'al 
laboratories, as well as collections of jihysical apparatus and 
museums, hroni the pupils of tliese schools the ranks of foremen 
are largely rccrniterl. Tliey receive no special tra<le instruction, 
but the general training is so arranged as to qualify them for higher 
posts in industrial works. 'I'lie cost of this higher education seklom 
e.xcet'ds ])er annum. In Ravaria. there is found a type of school 
called ! ndustric-SchuIc, which S(‘rves v('ry w('ll for the training of 
t'ligineers and industrial chemists, who aim at oeciipying inter- 
mediate posi and desire to enter upon comnu'reial work at an 
earlier age tli in stndi'nts attending a university or technical collegi*. 
The instruction in tliese Indu^tvicschidcn is largely practical, luit 
is combined with some amount of litt'rary and linguistic training. 
Some of the students proceed to the technical univ'crsity, but the 
majority (ind posts as forem^m or overseers soon after comjileting 
their school course. In most of these schools, as well as in the 
cliief intermediate coinmerci.il schools, the O'iit ccrfificale exempts 
a lad from t wo of tlie three years’ conqmlsory military service, and 
this regulation, to w-liich nothing corresjumds in England, is an 
incentive to ]i:irents to allow their children to receive higher instruc- 
tion, wliich o|)erate.s very forcibly in l.irgely increasing the number 
of well-educated s'Oiiths in Germany. 

A spi'cial feature of the education provided in the United States 
is what is known as the manual training ” school. 'This is a school 
adniirablv adaiiled for the tniining of foremen, although 
not espei:ially intended for .iiiy particnLir in<histrial class. 
Th(; manual training scluiol is a secondviry school in wdiicli 
a large part of the time is given to workshop exercases. 
The whole subject of manned Ir lining is more scientifi- 
cally developed in some of the stales of America than in any Eun^- 
jieaii country. T'lie school is pervaded liy the kindergarten spirit, 
and leads up, without Ineak of continuity, to coiirsi*s of instruction 
given in the higher technical colleges. The movement in favour 
of manual training in tlie United States is j.^imeral ami extends 
even to the private scliools w'here youths are ]>repared for the 
university. At the same time, llie purely ])ractic.'il teaching is 
invariably combined with scientilic and literary instruction. In 
these, as in other schools, the principle is fully recogiiizc<l that the 
])riinary aim of education is to make citizens and not tradesmen, 
it is (Uriicnlt to tak(5 any one m.iniial training school as typical of 
others, seeing how the curriculum varies in iliffi'i-eiit states. The 
juvictical Avork includes exercises in carpentry, joinery, wood-turn- 
ing, wooil -carving, forging, foundry-work, machine fitting, stonc*- 
work, and weaving and appropri.atc exercises for girls. The 
general idea underlying the scheme of instruction in these schools 
is that the teaching must be educative till the .age of fifteen, and 
should then, and only then, develop into specialized and profes- 
sional training. 

3. Masters. — Some of the best schools for tlie training of future 
masters, managers, engineers, mannfacturias and indiistri.al chemists 
are found in Germany and Switzerland, and are known 
Training technical liigh schools. Schools of a similar character 

of man ~ found in other countries. 

agers ana 

masters. Germany the Hnchsrhttlr. or Polytcchnicuin 

is an institution of univ’^ersity tyyie in which the education 
has special reference to industrial yairposes. In many respects the 
teacliing coincidt's with that given in the universities. The chief dis- 
tinction consists in the arrangement of courses of instruction in the 
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several departinenls, in the admission of students having a non- 
classical preliminary training, and in the aliscnce of certain faculties 
found in the university and tlie addition of others, it is not correct 
to say that the technical liigh school is a professional school as distin- 
guishctl from the university ; for the faculties of law, medicine and 
theology giv'c to the university as distinctly a yirofessional character 
as the faculty of engineering gives to the technical high school. 
Nor can it l)C said tliat the scientific studi(‘s at the universities arc 
less practic.'d than at the technical high scliool. For, wliilst work- 
shojis for instruction in the use of tools are found in very few of the 
German high schools, the laboratories fi^r the practical study of 
chemistry and physii's are as well eqiii])})ed at some of the German 
universities as at the technie.il higli schools. At the s.nue time, 
engineers of every tlescription, arcliiteets and builders, besides a 
gre.'it nuinl.ier of manufacturing cliemisls, find in the technical 
liigh school the scientific and special training which tin* future 
lawyer or physician, and in many cases the industrial chemist, 
seeks in the university. 

In some of the lirge cities— in Berlin, Vienna and Munich, for 
instance — the Iw'o institutions co-exist ; and in ctTtain cases, in 
which a very speei.al training is retjiiired to fit a youth 
for his career, the GiTinan student, after s])ending three ' 
or four years at a technie.:d high school, passes on to 
another institution, such as a dyeing scliool, in which 
his studies are furthe?r syiecialized witli a view to his 
future work. schools. 

Taking the technical liigh scliool of Munich as a type 
of other similar institutions, we find that it consists ot seven depart- 
ments : (1) the general ; (2) the civil engineering ; (3) the building ; 

(4) the mech.'inieal engineering ; (5) the industrial chemical ; (^>) 

the agricnltnrai, and (7) electrical ti'i hnology. In other institutions 
there are ardiilectural, ydiarmaci'uUcal and mining srhocils. The 
})i*ograninu‘ of the Miinieli school givi-s a list of a]»out 200 ditlerent 
courses of insirnetion dislribute«I over the sca tTal dejiartmcnts. A 
sepiarate professor is (‘iigaged to lecture on that jiarticular subject 
Avith Avhicli he is specially conversant, and the iimnber of such jiro- 
fessors attached to a t(*ehnical high school is very large. In the 
cngine(!ring ilcpartment there are several distinct courses of lectures 
uikIit the direction of professors aaIio are ex])erts in their special 
subject. The largest of all tlu'se institutions is that of Berlin, 
wliich was compli'ied in tSS.) at a cost of .about ^1 is 

situated in what was a suburb of ]->erlin, and is generally knoAvn as 
the Cliarlotteiiburg Institution. It includes departments for the 
highest specialized instruction in nearly all branches of technology. 
Other schools in (h*rmany are less coinpJete, but most of them have 
one or more dep.irlment.s which are spiH'i.jlly organized with a view 
to the highest grade of technical insirnetion. Both in the univer- 
sities and in tin* technical higli schools tacililies for scientific re- 
search are jirovuh'd, and the students are emouraged to undertake 
original investigations. The leehiiie.il high schools are now jilacecl 
on the srime educational ])kiUorm as the universities and have the 
j)OAver to confer the digrei* of Doctor of ICngineering 011 sludent.s 
lulfilling tlie reipiired ccuiditions. 

In France, the institutions in Avhich the highc.st technical instruc- 
tion is given are com entratod in ihe c.ipi^al. There an^ a large 
number of jirovaiicial colleges such as the^ Jicole Cenlrale 
at l^yous, llie l^cole dis M incurs at St Elienne and the , 

Instiiut dll Nord at Lille, Avhere the education is some- 
Avhat more practical, but where the niatheinalical and 
s(. ieiilifie tom hing is nut carriefl to so high a point. Se\ eial 
of the French jirovincial colleges in Avhich the higher foniis of 
technical instruction a’'c well developed Ixcaiiie in under the 

law' of iStif), sejiarate universilies. 'Ihe Ecole Centrale of Paris, 
in Avhich the majority of French engineers avIkj are not employed 
in tlie government service are trained, is a rare iiistaiici' of an institu- 
tion for higher technical instruction which i.'. self-siqiporting and 
indejiendent of government aid. Other special institutions in 
Baris,^ some of Avlnch are associated Avith the university of Paris, are 
tlie Ecole des Miii'^'s, the Kcole des l\)iits el Chauss6cs, ami the 
College de France, an old found.ation in which facilities are afforded 
for tile highest scientilic researcli. 

In S\''itze-rland the fetleral ^polytechnic of Zurich is in many ways 
sinnl.'ir to the sciiools ol ( icrm.iny e.nd Austria. Italy has three 
superior technical inslitutc's one at Mikin, one at Turin 
and one at Na]ples, in Avhieh tedmical education is given 
on tile same lines as in German ptilylcchnic schools. 

Holland has an excellent institiiiioii at Delll, which Avas 
opened in T8O4. In each of the stale universities of 1 -Jelgiuin 
there is a faculty of applied science, and degrees are granted on 
a course of training in .science and teclinology ; and in Jiussia the 
imperial technical school at Moscow is a high-class engineering school 
ill which the llieorctical studies are su^ipk ineiiietl, to a greater extent 
than in the German schools, by workshop ]iraclice. It Avill be .seen, 
thereture, that in lU'arly all European countries, instruction in 
c'ligineering in all its branch(?s and in chemiad teclinology has 
become a recognized part of a university course, and that the faculty 
of applied science has been so enlarged as to provide technical 
education of the highest grade. 

Some of the be.sl .schools for the higher technical instruction— for 
the training ol masters and of tho.se Avho are to occupy the position 
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of n^nnrigcrs in onginoorlnc; nnd industrial works — arc found in 
the Unitcil States. On lecivin}; the secondary .seluxd, the AnuTican 
student niav go at once into hiisiiu ss : or he may procee«l 
Higher with a four years’ course of general instruc- 

technlcat may enter a profession.d or technical school. 

Some students prolong their eilucetiou by taking the 
a general course helore proceeding to the technical institu- 

StHtes. As in the lower, -o in llie higher grmles of instruction, 

the distinction between general and technical education is not very 
clearh' di'finv'd. 'There are si'uue ii\stitiiliot\s ilevotetl .ilniost ('x- 
chisively to professional training ; whilst in others the engineering 
facultv exists side L>v sitle with other laciillies of university rank. The 
general inti'H'st in higher education which is shown by the desire 
of students of all classes to obtain it, in many cases at considerable 
individual sacrifice, and by the value which masters and employers 
attach to a college-trained youth, is partly due to the large j>roportuu\ 
of pupils from the ordinary scliools who juoceed to the secondary 
or high si. hnoN. It is e-li nab d that the pupils betwivii the ages 
<'f fi)'!rt( eii end eighteen in attendance at lliese schools constitnti' at 
Ica-t oni* JUT cent, of tlu' entin' jiopulation of the I'nited States. 
In sc\ii.i! of the Amerii'.in institutions known as colleges, but not 
easily disUnguirdiable from the liaivi-rsilies, eoursi's of giuieral or 
technical iu'^truction aia* ]’Tovided of all inlcnncdiate grades, but 
above th.at given in the h gh scluxds. In addition to these thiTC 
are some wi'll-known institutions which ]:)ro\id<‘ courses of pro- 
I’essioiial and general instnictioii of tiu' iii :hest gra<it‘ under pro- 
fessors of eminence and distinction, and t.u'ililies for rc'search whicli 
are not surpass' I in aii)' (h.-rman university or technical high school. 
To the foundation and maintenance of th«*a.' schcxils wealthy citizens 
have given (W b*''|ui-athed enormous sums of monev, and they further 
onjov tlie proceeds of the sale of lands which were set apart umler 
1!ie ^lo^nll Act of i.SOa to give assistant* to institutions providing 
instruelioa in agriculture and the mechanical arts. Several colleges 
whose work was mainly littrarv took advantage of this act to 
establi-h seienlific and technical coursi's in order to secure the 
incoiiK' to be obtained bv coraplinnee with its provisions. 

Without (‘utering into great detail, it may b(‘ said that the schools 
providing advanced technical instruction may be grouped under 
threi' h.radings : (i) tbose which are fri'c from state or government 
conlrol and are maintain'' 1 from funds ari^'ing out of endowments 
and -tirl'Mts* fi is, such as the M.i^sachu ' its instiLiiti' of technology 
and the Steveiis institute of technology, Moboki'ii ; (2) schools 

which form part of, it are atTdiati'd to, the universities, which arc 
cijually in li-pen lent c)f ]mblic control, such as ('olumbia I'niversity, 
New S'ork. and the Sibley coik'ge of nuH'ha nical arts, Cornell Uni- 
versity ; (3) schools and colleges attached to state nniv’ersities, 
receiving grants Iroiii the state, sncdi as tlie universities ot Illiiiois 
and Michigan. 

Contributions from private sources towards the establishment and 
equi|»nient of tlu se institutions are far in excess of those in any 
other part of tfie world, iielweeri the years i8qo and 1901 thi'^ie 
ccjntribntions amounted to about 000, 000. 

TIm' American univer.dties, with which the ti'chnical institutions 
are in mai'.y cases clo-iely assoeiateil, <litfer from th«>se in the Uuib'd 
Kingdom in their examinations for degrees. In tliis respect they 
have a.loptcd the jir ietice of llu' German and oihiT continental 
universities. The cxaminatii ms are almost unitormly coni.Iueted 
liy the teachers. 'The external examiner is practically unknown. 
This system allows consideralde freedoin to the teacher, and is sakl 
by competent judges to be alleiided with ex-, elleill results. In 
many of the states, jjarticularlv in the east, even the matriculation, 
c-r ( Ti trance examination, is being siiperscikd by a system known as 
tTi(* " accrediting ” system ot the secondarv of high schools, where 
the .students receive their general education, .\cccjrding to this 
.system, tin* schools arc inspected by the pirofessors of the iiniviTsity, 
and those in which llie eqniprnimt, tlie courses of instruction, aiul 
the method of teaching are tound tr» be salisf.u lorv, are included in 
a list of “ accredited “ or appro', ed schools, and the pupils of such 
schools, who produce a certiiic ite id having f;atisfaclonly attended 
the jircscribcd course of study, . re admitted to tlie nnive?-sily with- 
out passing any entrance examination. An advantage of this 
system is that it brings the profess'Ts of the nnivarsity into direct 
relationship with the scliools in which the students receive their 
preliminary training, and closely connects the instruction provided 
in the school with the higher and more speciali/isl leaching of the 
university. 

The widespread appreciation of the advantages of the higher 
education among all classics of the American people, and the general 
recognition among m.anufacturers, engineers and cmph>yers of 
labour, of the value to them, in their own work, of the services of 
college-trained men. has largely hel])ed to increase the numVjcr of 
students in attendance at the universities and technical instilutions. 
anrl to encourage in every state the foundation of schools for advanced 
professional training. 

d'he institutions in which the highest technical instruction is 
provided are those devoted to the teaching of engineering in all 
its branches, including mining engineering, and of chemistry in its 
apidication to manufacturing imlustry ; besides .schools of agri- 
culture and forestrv and schools of design. 

Of these the Massachusetts Institute of Technology at Boston is 


the most typical. It was founded in 1859 with a vii'w to supplying 
a coinjdete system of industrial education, supplenii iitary to tlie 
general training of other institutions. In iSbi an m t was passed 
incorporating a body of persons for tlie imrpose, ivtrr ulia, of aiding 
in the advancement of science in its application to ilie arts, agri- 
lulture, inanulactnres and commerce. 'The institute . llors thirteen 
distinct courses. Of these, eight are rlevotcd to euginei'Hng. in- 
cluiliug naViil arcliitei tiire ; four to clu'inistry. jiliysit biologv and 
geology, and one to preparation for professional teaching. In 1904 
there were iS^ instnietors on the permanent statf of tins institution. 
As indicating the jiraetical character of the teacliing 111 this and in 
other similar schools, it slioiild be noted that ilie railway companies 
co-0]HT.ite in making provision for tests on a large scale, and in 
permitting the use of locomotives on their line for the purpose of 
giving practical training to tlie students. 

At Goliiinbia University, New York, the school of aitplied science 
was established in 18^)4, and consists of a fairl)’ coinj lcte .school of 
technology with a four years’ course of instruction. .\ii interesting 
department at (..'oliirnlua is the professorial school for the study of 
education and the tr.iining of teachers. The iniportniua' of manual 
triining is recognized by the fact that th(' professor of tliis subject 
has a seat in the faculty of applied science. 'Two schools of obsetva- 
lion and practice are maintained -th(‘ Horace Mann S- hool and the 
Experiment.il School. The former comprises three di jxirtuK'nts, a 
kindergarten, an elementary and a high school. The experimental 
sch(K)l is under the iinmedi.'.te direction of the prnlrssoi* of the 
theory and practice of teaching. 'The facilities ]To\idefl for the 
professorial and ti'chnical training ot teachers are oiii- of the most 
valuable fe.itures in tlie educational system of the I’nited States. 

In England there is a growing tendency to assot iale ti clinical with 
secondary eilneation. 'The central technical college of tlie City 
and (biilds of London Institute, was an iuslilulion 
established exclusively for the pur])osc of jirovidiiig the 
higlicst grade of engineering education. In this resjuxt 
it compared more nearly Ih.in any otlicr iiistitulion with 
the technical high .schools of Germany. The Koval , 
Sclioolof Mines, connected with the Koyal College of Scieiu e, ” * ''' 
was a similar institution, providing the highest teaching for mining 
engineers. In Binninghani, Leeds and Shellield, scliools of applied 
science were established under the nanu's respectively of the Mason 
College, tlie Vorkshire Coll'gc of Seience, and birth C'ollege, which 
gradually ilcveloped into teclmical colleges to whicli a literary side 
w.is attached with provision for advanced humanistic studies. The 
oldest of tiK'se colh^ges was tlie Owens ("olh'ge, Maiiche.ster, which 
I combined the curriculum of a university with that of a technical 
high scliool. Its school of apjilied clu'mistry was, lor many years, 

I one of tlie most nourishing in the country. In 18S2 a somewliat 
similar school was fonmU'd in Livi'rpnol as a nnivi'rsity college, 
.and the Yorkshire (V)llege of .Sciem (i similarly widi'iied its cim-iculuni. 
To this college, a textile school, including a dejiartmeiit for dyeing 
and design for t(*\tiles, was added by the mnnilicenee of the (doth- 
workers’ Company of faindon. This department soon d('velo|)ed 
into one of the l)i‘st-(‘quipped institutions in the country for tlie 
.study of the technology of textile mnnnfacturc. 'I'lu' tliree colleges 
at Manchester, Liverjiool ami I.,eeds wi'rc incorporated in the year 
1.8.S5 into tlic federal Vii (ori.i University. Otlier texlih' schools for 
day students, providing .a full course of adv.incid instruction, were 
fonndi'd at Bradford, ilndderslicld, Halifax, JJollon, and in other 
]vu-t-, of Yorkshire and T.ancashire. In 1903 Uiiiversilv College, 
\I.inrhest(*r, received a royal charter ns tlie Victoria I’niversity of 
Manchester, and the University College of TJverpool ber.atne a. 
separate university. In the following year the ’S'orkshire (Ollege 
received .a charter of incorporation as the university of Leeds. 
These three universitii's jirovide full courses of instruction in en- 
gineering and in the industrial apjilications of science. Charters of 
ineorporation .as univc'rsities were also granted to the; colle‘>,es at 
BirminglKim and ShelQf ld. 'The Birmingliani Hniversity, coveiing 
an area of over twenty live acres, contains blocks of 1 niildings devoted 
to the tc' ieliing of mining .ami enginee ring, and at Sliellicld tliere is 
a s^iecial school de.aliiig with the nietalhirgy of iron and steel. 

'The University of Manchester soon after its incorporation entered 
into arningemeiit.s with the imiaicipal school of ttx hnology in that 
city, by whicli tlie faculty of terhnologv was in part carried on in the 
weU-equi])pcd buildings of the munici]ial school, the largest institu- 
tion of the kind in Great Britain. It w.is publicly opened in the 
year 1902. In these new universities ample provision is made for 
the teaching of electric al engineering and cdectro-technics generally, 
and the labonatorics iirovidod for this purpose are well equipped with 
machinery and aj)pnratus, .ami compare luk unfavourably with sonic 
of the most recently erected in Germany. Scliools for mining 
enginecTs have been c*sta])lishecl at Wigan and ( andiorne and Kcd- 
nilh. In Wales, at diTlerent time's, loc.'il c'ollc'ges of nniversily rank 
w'TC 0]ienc‘d in ('ardilf, Bangor ;ind Aberystwilh, and those Ihrc’c* 
collc'gi's wcTc siibsecjuc'ntly miilt'd in the* University of Walc's. In all 
thc'se local univc'rsities the tc*chnical instruction forms part of llic^ 
ordinary university courses in which degrees are granted. 

Other c'ollc'ges outside London, bcsicles those named, which par- 
ticipate in tlui government grant allocatc'cl to iinivcnsities and 
collc'gcs, giving higher grade instruction of a tcchmc.al character. 
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are University Colle»^a\ 1 Bristol; Armstrong College, Newcastie-on- 
Tyne ; niul llie university colleges at Nottingham, Reading and 
Southainidun. 

riie University of ('atnbridge has a school of engineering with 
well-equipped laboratories for the teaching of pure and applied 
sciences. Tht- iinivtisilies of Pdinburgh and Clasgow recognized 
at .'III early date, as jxirt of a university courst;, the teaching of 
science in its np])lication to engineering ; and at University College. 
Uiimlce, there is a good schofjl for the teaching of the technology of 
spinning and weaving, more particularly with reference to the manu- 
faeture of juti' and linen. 

In London. University College and King’s C'ollegc fulfilled for many 
years the fini' tion of a nni\a rsity and lecliniral high school. Soon 
after the reorgani //ition of the University of I.ondon in 
The Uni^ by which tliat institution was changed from an 

yersity of ^.x.imining l)ody into a teaching university. University 
Lou ju. College and King’s ('ollege, which were named in Ihecharler 
as schools of tlic university, transferrt'd their funds, buildings, Ac., 
to the university an<l became incorporated therein. The East 
[..ondon Colf .ge, originally founded as a technical school in connexion 
witli the People’s Rilace at JMilc I'.iid, was admitted in 1907 as a 
sch«K)l of till- univcirsity, and under the statutes of the university 
cerlnin teachers in the Polytechnic institutes became recognized 
teacliiTS, and their students were admitted to graduation as internal 
students. Most of the stud(‘nts so admitted graduate in the faculty 
of engineering. For several years it was apparent tliat the work of 
the ( ity (iiidds Ci'iitral College and that of the Royal (College of 
Science and School ot Mines overlapped to some extent, and that 
the teaching in each separat(* institution w'as iiicor!ipl<-te and needed 
to be snp]ileinented by tliat provided in the others. A departmental 
committee was accordingly appointeil by the president of the Hoard 
of Education in llu? year lyo^. to consider the working of the govern- 
ment ('ollege C)f Scienei' and the School of INIines and their relation to 
other similar schools, and as a n'snlt of the report of that committee', 
publis!ie«l in rgoO, a charter of in('or]K)r:ition was granted in 1907 to 
a. new institution under the name of tlie Imperiid College of Science 
and 'rechiiology, in wliicli the teaching given in the tliree schools 
would be CO ordinated und(*r a. new governing bod\', consisting of 
members appointe<l by the ('rowm, the Hoard of lulucation, the 
City and (biilds of Lonrlon Institute, the University of London and 
the ])riucij.)al engineering sor.iotit's, with ])OW(‘r to negotiate with the 
univiTsity for the transfer to the new institution oi the engineering 
departments of University (.'ollege and of King’s ('ollege. The 
Exhibition ('omniissioners of 1851 agn'cd to grant unoccupied sites 
of land at South Kensington for th<‘ extension of, and the addition 
of new departments to. tlie existing colk'ges, and large annual 
endowments were promised by tlic government and tlie London 
('ounty (^onncil in addition to sums of money from priv.ate sources. 
Tlie new Imperial ('ollege of Science and 'fechnology is constituted 
by charter a school of tlie university, and is intended to provide the 
higlicst instruction in engineering and ap]ilied science, with facilities 
for a<lvaiiced research work. Tiio scheme was intended, wlien 
complete, to supply the imdropolis with a technical school of the 
highest grade, similar to some extent to the welt-know'ii institutions 
in Berlin (Charlott(*nburg) and ^lassachusetts, but adajited to the 
.special industrial needs ol the British enquire. 

Legislative Enaclnien/s , — The state organization of lecliniral 
education in tlie United Kingdom is mainly the result ol enact- 
state ments passiMl in and after the year i8()0. Before 
orguniza- that date, however, as early as 1877, tlie Livery 
tionof Companies of London, with a view to fullllling tiic 
^educli^on P^rposcs for wliich by charter they were originally 
in United incorporated, began to consider how best they could 
Kingdom, initiate a national scheme of technical education, 
for whi('h, owing to the depression of trade and the 
changed conditions under which Hritisli industries were c(m- 
dueted, a strong demand had aris(m. 'Flicy consulted leading 
manufacturers and some of the best-known scientific autho- 
rities, and in 1S80 an assoc'iation was formed of the City corpora- 
tion and some of the wealtliier ('ity companies under the name 
of the City and Guilds of London Institute for the advancement 
of t(?chnical (uliu'alion. The scheme of the instituU^ was to 
establish a central institution at South Kensington, somewhat 
on the lines of the high schools of Germany, and one or more 
technical schools of intermediate grade in London, and to 
eric(jiiragc by means of grants of money and by examinations 
for certificates t(;chnical classes and trade sc'hools in different 
parts of the United Kingdom. In March t8So, an organizing 
director and secretary was appointed to develop and give 
effect to the scheme. As indicrating the importance of the 
movement King Edward VII., then prince of Wales, accepted 
the ofTice of president of the institute, which thus led the way 
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to the establishment, under the direction of the government 
and under the control of local auUiorilies, of a national system 
of technical education. 'J'he successive steps by which 
the system was evolved, and how it was gradually Livery 
incorporated into the general scheme of education, Com- 
are matters of interest in the history of education. 

A definition of “ technical instruction applicable to 
the varied teaching of the United Kingdom was, in the first in- 
stance, fixed by act of parliament. 'JLc term included instruction 
in science, art, and technology, and also in manual training ; 
and by ‘‘ technology ” was understood the jiractical application 
of different kinds of knowledge to a particular trade, or industry, 
or employment. 

The progress of technicrl education was very much helped 
by the formation of the “ National Association for the I'romo- 
tion of Technical Education,’’ which was inaugurated at a 
meeting held on the 1st of July 1887 and dissolved 
when its objects had been fulfilled, in June 1007, alter NatUmai 
twenty years of useful work, 'fhe general objects Assceia^ 
of the association were to promote and watch Icgis- 
lation, to spread information, and to discuss and assist in giving 
elTect to the recommendations of royal commissions appointed 
to inquire into educational methods and organization. To its 
activity the development of technical education in England 
has been largely due. 'fhe first legislative effort to give effect 
to the recommendations of the Royal Commission on Technical 
instruction, whose iTport was published in 1884, was a bill 
I itroduced into parliament in July 1887. The purpose of this 
biii was to enable school hoards and local authorities to jjrovide 
out of the rates tcchni('al schools, or to contribute to their 
support. A special provision of tlie bill was tl.at a poll might 
be demanded by fifty ralepa>crs before any action could be 
taken under the powers it conferred. Technical instruction 
was so defined as to include subjects aided or sanctioned by 
the Science and Art Department. ILe bill was read a second 
time on qth of August 1887, Init never reached the committee 
stage. In the following March a new bill W'as introduced on 
behalf of the ‘‘National Association.” It empowen'd jehool 
boards to provide ittclinical instruction in schools under their 
management, and to contribute to the maintenance of higher 
technical institutes. The definition of teclinical instruction 
was widened so as to include the use of tools, commercial 
subjects, modern languages, and any subjects sanctioned jointly 
by the Ealucation J.iepartmcnt at Whitehall and the Science 
and Art Department at .South Kensington, which at that time 
were practically separate governna'nt departments. I'he bill 
g.ave very extensive powers to sc'hool boards. Jt was with- 
I drawm without a scH'ond reading, in view ol the a\owed inten- 
tion of the government to deal with the subject. On the 
T7th of May 1888 the g(.)vernment bill was introduced. It 
ccmlaincd several new h'aturcs which pointed in the direction 
of siil)s(;(jucnt h'gislation. Whilst school boards wxte again 
(anpowered to provide technical instriKlion in their 
own S('hools, they were also recjuircd, under certain 
conditions, to aid in the sup])Iv of technical and manual 
training in voluntary sclmols. At the .same time the local 
control of .secondary technical instruction was placed in the 
hands of a separate authority, viz., the ” authority eiiijjowered 
to carry out the Public Librari(*s Acts.” Additional rales, 
limited in each case to id. in the £, might be levied. 'I’he 
bill bristled with difriculti(\s. It aimed at placing the voluntary 
schools, as regards technical instruction, under the control of 
school boards, but sgt up a new authority for the ('ontrol of 
technical instructi(m higher than elementary. I'herc was a 
growing belief, however, that sc'hool b(xirds were not the most 
suitable bodies for the direc tion or control of technical education. 
This belief aro.se from the dilhculty of devising means for 
securing equal advantages to both classes of elementary schools, 
and from the general unwillingness to extend school board 
authority beyonci the limits of elementary instruction. 

No reference was made to technical education in the Queen’s 
Speech in opening the parliamentary session of 1889, but the 
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subject had been fuily discussed during the recess. 'I’he dith- 
culties in the \va\* of legislation on the lines previouslv attempted 
were now ( learl) understood, and it was recognized that separate 
and distinct measures would ha\e to be adopted for providing 
tec hnical instruction in elementary schools and in sv hools ol a 
higher grade, louring the year 1S89 three bills were introdneed 
by private members. Two onl\- of these hills were considered : 
the one dealing with elementary ediu ation. and enabling school 
boards to give technic al leac hing in sc.hools under their manage- 
ment ; the other enabling local authorities to estal.dish or con- 
tribute to technical schools and c lasses, i'he lorrner bill was 
fully discusiscd, but in the absimce ot any practical settlement 
of the voluntary sc hool diiru ulty the gcjvernnu'nt withdrew its 
support, and the bill was droj)f)eci. About this time the passing 
of another legislati\ e measure helped very eonsiderably tenvards 
the solution of the ditlicailty. The I.oc'al Government bill, 
which became law in iSSS. enacted that “a c'ounoil shall be 
established in everv administrative county . . . and beentrustc'd 


Karly in 1.S86 the Scdiool Hoard for London, finding that it 
was unable to c'\y>encl on technical instruction arn part of the 
.sc'hool hoard rale, applied to the City and (iuilcls of 
London In^litiile for financial help. 'I'he applicaliuii 
was lavourahly receiNed, and in the following yc‘ar a Board 
joint-committee was formed, consisting of represen- Joint 
tatives ot the Hoard, of the institute and of the 
Drapers’ ( ompany. W ith the funds supplied by the 
('ompany and the Institute', the committee were enabled to 
try some intc'resting c'diicational experiments. Six centre's for 
workshop instruction were ec|uipped, and children were received 
into the elas.scs from voliintarv and board sc hools. A scheme 


of instruction was prepared with the object ot biinging into 
prominence the ciisc-iplinary character of the teaching, and of 
distinguishing it from the rule-of-thumb methods adopted in 
the workshop of commerce ; and the experience of fcjrcign 
sc'hools, ('specially thexsc in hVanre, was utilizc'd. 'iT.e fc'ars of 
trade unions Ic'sl tlie action of the .s('hool hoard would lia\e 


with the management of tlie administrative and financial busi- 
ness of that cc.nmty.” A number of new’ rcpreser.tative bodices 
Local known as c'ount)' councils were thus created, with 

aovero- powt'rs similar in character to those posst'ssetl by 

meat Act, the old boroughs. I'o these newly constituted 
bodies were transferred all business previously con- 
ducted by the cyihuler se.ssions. 'fhe act conferred similar 
powers on certain buroughs, according to Uieir population, 
which were! known as county boroughs. Hy utilizing these 
county municipal bodiexs for educational purposes the necessity 
of entrusting t<'('hnical instruction to school boards was n\'oided ; 
and accordingly, c^n thc^ 24th of July 1889, the goxernnient 
introducc'd into the House of ('ommons a bill conferring upon 
county and county borough coiinc'ils, and also upon urban 
sanitary authorities, the power to levy a rate not exceeding 
id. in the f for the purjiose of promoting technical and manual 
instruction in their district. This bill met with serious opposi- 
tion from school board authorities and their friends, who 
resented the limitations it imposc:*d on their cduc'ational aspira- 
tions ; but the government was resolved to pass it, and after 
much obstruction it became law on the 19th of August 1889, 
having passed through all its stages in the Hejuse of Lords in 
a single .sitting, 'fhe hill marked an epoch in the history of 
education, lacing the first legislative enactment dealing with 
technical instruction in England. 

The act ('fcchnical Instruc tion AcT, 1889) provided that : 

The expression " technical in.st ruction ” shall mean iiistriiclion 
in the principles of science aiul art applicable to industries, and 
in thf* .application of spfcia] Lranches of and art to specific 

industries or emyilovmcnls. It shall not include tc.aching the 
practices of any trade or industry or employment, but, save as 
aforesaid, shall include instruction in the branc hes of .sciemee and 
art with rc'spect to whicli gnints are for the time being made bv 
the Dc^partment of Science and Art, and any other fca*ni of instruc- 
tion (including modern languages ;ind commercial and agricultural 
subjects), which may lor the time being Im* sanctione«l by that 
department hy a minutv' laid before parliamc*nt, ami made on the 
rcprc.sentation of a local autiiority th.il such a form cd in-.tructi-.>n 
is required by the circumstances of its distne t. 

Although at first received with no great favour, the act 
proved useful, and is important as representing the outc'omc 
of a number of abortive attempts at legi.slalion, occupying 
three years, and intendc'd to give practical cfTect to .some of 
the recommendations of the Royal ( ommission of 1884. The 
act definitely settled the quc.stion as to the local authority 
for technical instruction, and decided it against the school 
board. It contained no provision, however, for the .supply 
of technical instruction to children in either voluntary or board 
.schools, and even expre.ssly excluded from any share in its 
benefits all scholars receiving instruction in the obligatory or 
standard subjects. A way was soon found, however, of pro- 
viding for technical in.struction in elementary schools without 
any fresh act of parliament, and the difficulty of reconciling 
the interests of voluntary and boarrl schools, which had im- 
peded previous attempts at legislation, was thus avoided. 


the effc'ct of increasing the minilu'r of trade' laiptiitiTS were 
minimizc'd, and the real value of manual training ns a part of 
general education was for the first time illiistrntc'd. 'I'hc 
experimcait proved .so successful that II.M. inspeclois reported 
most favourably on the usefulness of the teac hing, and on the 
value of the instruction in improving the general intclligenc'e 
of the pupils, and particnilarly in nmdering them more skilful 
and observant. Indeed, it was found that their pn^gress in 
ordinary seh(3ol studies was quickened by the pradic al training 
of the shop. As the result of the.se experiments the ‘‘ use of 
tools” was recognizc'd in tlui government code ot iScjo as a 
subjc'ct of school instruction on which grants were to lx* paid, 
and towards the cost of which the sc'hool board rate was applic- 
I able. Later, following further experiments by the joint-c'om- 
! miUtx‘, laundry work and hou.sewnfery were inc luded in the 
cairriculum, and the problc'm of introdueing so-^ allc cl leehnic'ul 
teaching into elc'mc'ntary schools was sulvc'd without any sj)eeial 
Rgislalion. Since tSqo manual training has lorniei] a part of 
the elenu'ntarv school system. 'I'he instruction inchiclcs the 
use of wood-working and metal-w'orking tcxds, but stops short 
of teaching any particular trade, and is thus chffc'rcntiated 
from the teaching given in the munic'ipal schools of Paris. 
The new ccxlc* also provided lor a ir'orc rational system of 
object-lessons and of rudimentary .science teaching, encouraging 
praclic^al exercises and experiments to be; worked bv the* pupils 
themselves. 'Fhe joint-cominittce having completed its work, 
ceasc'd to exist in jc^oo. 

'Fhe ad of i8S«^ and the code of i8c;o enabled local authorities 
and school boards to provide out of the rates tcehnic'al instioic- 
tion for the working c'lasses. 7 Te rate available under the 
act W'as limited to one yienny in the jxxind, and vctv gradually, 
and with some hc'sitalion, certain loc'al authorities put the act 
in force. 'Fhe motive {)o\v(t required for promoting technical 
instruction, othi-r than that in elementary schools, w'as, how- 
ever, still wantimj^, and miglU have remained so for some time 
longer if it h^al not been for tlu* aecidemt that in the following 
yc'ar, during the discussion in parliament of the question of 
compensation relating to public'-houses, the rc.sicluc of the beer 
and spirit duty was found to lie unappropriated, and was 
alloc'ated to county and c'ounty borcxigh councils and made 
available for the purposes of technical education. The Local 
Taxation (( usloms and Excise) Act, whic'h became law on the 
i8lh of August .i8c)o, was “ an ac t for the distribution tocai 
and application of certain duties of ('ustoms and Taxation 
excise,” and it provided that the resiclue of the 
English share of these duties should be distributed between 
county and enunty borough funds, and made applicable 
“ for the purposes of lochniral education within the mean- 
ing of the 'Feehnieal Instruction Act, i88g.” By the express 
terms of this act this disposition of the residue, wLich then 
amounted to £743,000 for England and Wales, was revocable 
by parliament, and the allocation of the fund to education 
was left to the discretion of the loc'al authorities. The grant 
acTordingly was not generally regarded as permanent, and hxal 
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authorities hesitated to commit themselves to any definite educa- 
tional sc'hcnu'S. Indeed, it was seriously doubted whether such a 
winilfall was likely to be made a permanent annual contribution 
from the sialt; to the purposes of technical education. JUit 
j^radually suiall sums were provisionally voted in aid of existing 
schools ; and when the then Chancellor of the Exchequer 
declared that, if the “whisky’^ money (as it was commonly 
called) were found to be well and (carefully exjiended, no future 
Chanc'ellor would be able to divert it to any other purpose, 
local authorities began to consider how the money that had 
fallen into their hands might be best employed to meet locixl 
educational needs. Special committees were accordingly 
formed, consisting in many cases not only of members of the 
county or ( ounty borough (’ouni il, but also of other persons 
Technical educational matters, to whom the prepara- 

Ittstruc- tion of schemes of instruction suitable to the several 
iion com- districts was referred. I'he committees so con- 
mittecs. <;titut(‘d, known as technical instruction committees, 
were established in dilTerent parts of the country, and to these 
Ixidics was delegated, subject to periodic niports to the council, 
the responsibility of dealing with the moneys at their disposal, 
'fhe tijchnical instruction committees proeoeded in nearly all 
cases to cle('t as secretary a gt‘ntleman of seholarly attainments 
and edueational experienee, capable of advising as to the 
()rganizati(in of schools and classes in accordance with the terms 
of the act and the special requirements of the district. As a 
result of the acts of 1889 and rSejo local edu('.ational authorities 
altogether distinct from school boards came into existence, 
each with an organizing secr(.‘tary acting as educational olTu'cr 
for the district. The creation of these educational authorities, 
with functions, however, limited to technical instruction, marks 
the most important step in the organization of education 
since the establishmcmt of school boards. 

by sp(H’ial minutes of the Science and Art Department 
new subjects were from time to time included under the term 
Curri- “ technical,’' ancl the dctfmition of technical education 
culum. was gradually widened. Among the subjects first 
added to the list were those included in the programme 
of technological examinations ” of the City ancl Guilds of 
London Institute, and the teaching of technology, as distinct 
from science, was thus for the first time officially recognized 
and aided by grants from public funds. Later, commercial 
subjects and modern languages, the theory and practii'e of 
agriculture, and tlic arts and crafts underling various cottage 
industries were accepted as branches of techni('al instruction ; 
and whilst, on the one hand, the definition was so widened as 
to include nearly all that is comprised in the curriculum of a 
secondary school, the teaching of certain technological subjects 
approached so near to trade teaching that the provision ex- 
cluding “ the practice of any trade or industry or employment ’’ 
from the teaching sanctioned by the act appeared likely to 
be overlooked. Practic-al instruction in engineering, weaving, 
printing, photography, plumbing, carpentry, brickwork, book- 
binding and othcT subjects was encouraged by the City ancl 
Guilds Institute, acting as a c:entral authority for cduc:ation c)f 
a distinctly technological character ; hut notwithstanding the 
continued iiierease in the nuinber of practical classes in diffc*rcnt 
l^ranc'hes of technology, the teaching of technology as distinct 
from that of science ancl art reexaved at this time no direct 
support by means of grants in aid from the slate. Under 
the new conditions, however, of assessing the gcjvernment 
grant, introduced into the Directory of iQoi-02, instruction 
in technology received some form of rccc:)gnition. 

The county of London remained for some time behind other 
counties in utilizing the provisions of the d echnical Instruction 
Schemea -A.ct of 1889, by devoting to educational purposes the 
for funds placed at its disposal by the Local Taxation 

London. (Customs and Excise) Act, 1890. The funds applic- 
able to London, whic:h in the first instanc'e amounted to 
about £163,000, but soon reachc'd a total of about £200,000, 
were wholly employed for a period of two years in relief of the 
rates. The wants of London were not at first understood ; 
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and it was thought that sufficient funds for educational purposes 
might be obtained from other sources. A scheme for the 
utilization of a fairly large income arising from the City parochial 
charities had been under the consideration of the Charity 
Commissiemers. It was first published in 1888, and, after 
some discussion and modification, was sanctioned by parlia- 
ment. According to that sc:heme a capital sum of about 
£150,000, supplemented by a like amount obtained from the 
City companies and other sources, was made available for the 
building of technic;al and recreative institutions for the poorer 
classes of the working population of Lemdon, similar to the 
Polytec:lmic in Regent Street and the People’s Palace in Mile 
End Road. I'he scheme created a central governing body for 
the general supervision of these institutions, and placed at its 
disposal an income of about £50,000 availalde for educational 
purposes, which, with the falling-in of leases, was certain to 
increase. Provisiejn for the endowment of eight polytechnics 
and of other educational institutions was made in the scheme, 
and the Goldsmiths’ C'ompany undertook to erect and maintain 
from its corporate funds a ninth, which has since been presented 
by the Company to the University of London, and under the 
name of the Goldsmiths* College is used mainly as a sc'hool for 
the training of teachers. Since then other similar but some- 
what smaller institutions have been established. 

Jkdc^rc the erection of these new institutions was completed 
it was ascertained that the annual income at the disposal of 
the trustee's for the purposes of maintenance and equipment 
was altogiithcr inadequate ; and a conirnittee of inquiry having 
been appointc.'d by the London ('ounty (.biincil, an exhaustive 
report on the cducaticmal needs of the metropolis was prepared, 
which led to the formation of a Tcclmieal Education board for 
London, consisting of members of the (bounty Council, who 
formed the majority of the board, and also of representatives 
of the ('ity Parochial 'rrustees, of the City and Guilds Institute, 
of the Sc'hool Board, and of other bodies ; and to the board 
so constituted the council entrusted the spending of the funds 
available under the Loral Taxation Act, 1890. I'he board held 
its first meeting on the 28th of April 1893, but ceased to have a 
separate CNistence in 1903 on the passing of the London Educa- 
tion Bill. During those (‘leven yc'ars the board, with 
the assistance of its organizing secretary, succeeded 
in arranging a comijrehrnsivc and \’aried scheme of nicaiEdu- 
scholarships, whii h, among other benefits, enabled cation 
children from the cl(*mentary schools to continue their 
ediK'ation in intermediate schools, and to pass on to 
the higher technical institutes and universities. It supplemented 
by large grants the income of the polytechnic institutions ; it 
established or assisted in establishing new trade schools ; it 
provided laboratories, and aided in the teaching of practical 
science in a large numljcr of secondary schools ; it encouraged 
the teaching of modern laiigmiges and commercial subjects ; 
it assisted in founding a school of economics, which has become 
a cxmstitiient p)art of the new University of London, and utilized 
in nearly all instances with the b(‘St possible results the large 
annual income allocated by the County Council to teclmical 
education. 

The close connexion between technical and secondary education 
was clearly indicated in the coinj)rehensive definition of the former 
term given i?i the act. But it soon becann* manifest 
that no gre I progress could 1 m* made in technical cduca- ^ 
tion unless further provision were made for secondary 
education and unless some improvement could bo cdfecled 
in the methods atlopted in secondary schools. The cry 
of Matthew Arnold for the Ixdtcr organization of secondary educa- 
tion had, so far, met with no afle(]uate re.sponse. There was still 
an insufficient supply of sccond.ary schools, and a complete absence 
of advice or control l)y any central autlK)rity. The urgency of this 
need was recognized by the “ National Association for the I’ro- 
niotion of Technical P.ducation,” which at a meeting held in July 
1880 resolved to alter its title by the addition of the words “ and 
Secondary " after “ Technical.” This verbal alteration repre.senled 
a widesprcafl conviction that technical and secondary education 
are of ncccs.sity closely associated, and that future efforts sliould 
be directed towards the improvement and organization of secondary 
education and the union ot different grades and branches of educa- 
tion under a single government department. That the Technical 
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Instruction Act wiujld iu’ihI to he followcxl by n Second. iry l-ilucti- 
tion Act was j^etunilly recoi^nized. Accordingly, alter much dis- 
cussion, the government in the year iSoii intvod\ieed into parliament 
a eoniprehensive measure dealing with cilucalion as a whole and 
embodving La' principal recoinmeiulalion of the Ko\al Commission 
on Secondary Juhication. dhe hill was well recci\ed, and, if the 
government had persevered with it, wouUl have passed into law, 
and the question would have been settleil for a generation. It was 
wrecked owing to the diiiicnlty of satisfying the aspirations of the 
smaller boroughs to be ctmstitiiti'd as local education authorities. 
Xo further action was taken till when a new bill was intro- 

<luced by the government, creating a Board of h^ducation, and 
eoni Lining under one department the functions of the ICducation 
department at Whiti'hall and t)f the Scimice and Art 
creaoiii/ p^-parlment at South Kensington, with ci-rtain powers 
rel.iting to tlie educational work of the Charity Commis- 
ot Izauta- fully di.sciissed during the recess, 

and in a slightly alltTt'd form it became law in the early 
])art of the \ oar 1809, and came into (^pt'valicm in A]iril ii)Oo. d'he 
Board of iXlucatkm called into existence by the act thus became 
the ecntr.^il authority for elementary, secondary and tet hnological 
instruct i( ai. V’rovision w’as imnle in the act lor the cr«\\tion of a 
consultative committee of educational ex]K‘rts to bo appointed by 
the president, whose special duty was to prejxare and keep a register 
of all tjualitie<l teachers. .\s then constituted, the board consist(*d 
of the secretary, responsibU* to the presiilent l<.>r the administration 
of lx)th primary and secondary education, of two principal assistant 
secretaries, and of suborilinato oificers. An assistant secrelary for 
secnndarv and another for technological instruction were appointed, 
both under tiie <Iireotion of the principal assistant secretary at the 
South Kcn.sington branch. With a view to ctvi>rdinating the 
technologic, il instruction to be carried on by the board with that 
imdertak<.n by the t'ity and CUiil.l.s of Lemdon Institute and otlier 
bodii'.s, a departmental conouitteo was ap]->ointe<l in XovemlxT 
1900 on which those bodies were represonti'd. As a result of the 
recommendations oi that committee arrangements were made for 
co-ordinat ing to some extent the work of the City and (iuilds 
Institute with that of the Board of Education. In the regulations 
issued in i'j02 for assessing tin' amount of state aid to l.»e given by 
way of grants to technical sclu.ols it was ])rovide<l that tlie whole 
instruction given in any school, in technology as well as in science 
and art, should be considered ; formal recognition w'as given to 
the certificates issued by the Institute, and tin* ICxainination Board 
of the Technological Depart rnent ot the Institute was strengthened 
by till' addition of four members nominated by the Board ot ICduca- 
tion. The teaching of science and art, as appli(?d to specific trades 
and industries, was thus brougdit under the direct supervision of 
the central educational authority. 

It was, however, the Faluration .\ct ot 1902 which freed technical 
education from the re.strictii/n which had prevented its natural 
development. E'or some time the opinion had bi’en gaining strength 
that all grades of education .should be Cuiit rolled by the same local 
^ authorities. The distinction between elementary and 
secondarv” education had been bridged over by various 
edacatlj/t higlu-r grade schoo's, and the diltJCuUy of assign- 

uiidvr /\ct school boards tlie control of elemi iitary schools, 

oii902 municipal bodies, al^o jKijiularly elected, tlie control 

of education other than elementary, w as found to be almost 
insuperable. A comprehensive measure of reform was regardv'd as 
intlispen.sable. This necessity was emphasize<l l)V tlie lad that 
the managers of many voluntary .schools, notwithstanding the state 
aid which they received as governriunt grants, tound tin? .strain 
almo.st intolerable of meet ing the evor-iiicreasing requirements of 
the government as regards oleinentarv education bv means of 
private snbscription.s. The new ICducation Act traiish'rred to the 
local authorities, acting through edne.ition conimittee.s to be coii- 
btiluted by .sciienies to be a[)[.)rove. I by the autliorities at White- 
hall, tlie functif»ns a.iid duties of school branh., the separate exist- 
ence of which, after a life of thirty-two years, was llms terminated. 
The s.ame act threw upon t!ie ralC'. tlie burden of contributing to 
the support ot voluntary .schixds, wdiieh, under certain conditions 
of management, were placed, as regards .secular instruct ion. entirely 
under the contnd of the local authorities. Scl.ool education ot all 
grades was tlnrs brought under the control of the same bodies, 
both as regards central and local administration, and the; goviTii- 
ment and local authorities were free, under certain limitations 
imposed l)y the act, to prepare schemes for elementary, streondary 
and technical instruction, and for the award of scholarships enalding 
children to proceed from llie clemcmtary schools to the nniversities. 
By this act a national and unified system of education was cflcctcd 
for England and Wales. 

In accordance with the act, whli h did not apply to London, 
municipal b<xlif;s were expected to ap])ninl education committees 
from among their members and to co-opt a certain number of 
persons, including .some women, versed in educational matters or 
rc])resenting educational interest. TJic London fkjuiity Council, 
which had not regarded with favour the abolition of the school 
boards, showed no disposition to accept the aid of persons from 
outside who were not directly elected to represent the raterpayers, 
and although in 1903 an act was passefl for the direction of 
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t'diication in London, the Board of Education reluctantly avS.sented 
to a scheme prepared by the London County Council which ve.st(‘d 
the control of education in the hands of a coinmilte(' coa- 
se-nm: exclusively of inemljers ot the council with tht' . 
aildiiion ol stimo women. At the inunici])al elections cl 
0)07 the Progressives, who had hitherto formed the 
majority of the council, w’cre dt'leated, and the Municiji.il 
Keformers revi'rsed in this respect the ]>olicy of the prevu>us council. 

The Act of 1902 w'as strongly opposed by N<mconfcnnists and 
by the Liberal party generally, and at the geiUTiil election of 1906 
a parliament was returned pie Igetl to effect such clianves in it as 
would give to the loeal iiiithorities a more direct contn l 
over vtduntary schools. Acci»r(lingly, one of the hr^ t ^ 

mt'asiires intnxluc(‘d was a lU'W h'diiration Bill, \vhicli, ^ 
after a protracted di.scii.ssion, w'as passed by the House ol Commons 
and amended in .several particulars by the LI])per ( handn'r. The 
amendments of the Lofiis wa‘re rejected vn hloc and the bill was 
withdrawn. In the following yi'ar .some of the less ( ontenlions 
clauses were embodied in the Ealucation (Administr tiva* ITovisions) 
Bill, which received the royal a.s.sent, and . mong its « lanscs w.is 
one which widened the definition of eclucation, so as to mcliule any 
kind of training which might be pronounc d by the board to be 
educational in character. By an administrativt' act ( i yu a a 
the board, a new department nndiT a se|>arate secretary, 
but responsible to the Ministi'r ol ICducation, was ereatod ^ 
for Wales, which tlius, witliuul any act of parliament, jiractically 
acquired independent control of its educational machim i v. 

'hie foregoing statements refer more parlimlarly to hhigland and 
Wales, to w'hich prior to 1907 all acts of parliament (]■ aliiig witli 
education subjects were generally applicable. In Scotland and in 
Ireland the organization of technical instruction )>ro- ^ 1 a 

ceeded on ditterent lines. A Tcclinical Schools Act, 
applicable to Scotland only, w\'is passed in 1887. This act <'nabU-d 
school btiards by means ot the .school funds to provide and maintain 
technical schools. The act has piovtsl to be jiractically ino])erti- 
tive. In Scotland, howevt'r, school boards have been entrusted 
with much largiT powers, and jiossess greater influence, than in 
England. Many of tlu' .secondary .schools of Scotland are under 
the direction and ccnitrol of school board authorities. I he ri'sidue 
of lilt; beer and .spirit duties under the Local Taxation Act aiv]flicable 
to Scolhind was iiuich Ic.ss, even relatively to the ]X)[nilation, than 
in I'.ngland, and was, inoreovtT, divided directly among .so many 
<li'.<.T(‘nt anlhoritit s as to lx* in most cases of little or no real value 
lor educational ]nirposes. Rcctmlly attenq>ls have been nunle to 
ctmibine the funds distributed among clitfensit neighljonring anlho- 
rities, so as to bring them undtT the control of a single bo<ly for the 
benefit of a larger area. In the yi*ar 189O-97 the JCdiication De- 
partment of Scotland was entiri'ly separated from that of I'.ngland, 
and there was a consc'ipient traiisfiT of functions and grants from 
the latter to the former. By the passing ot the Local 'I'axalion 
(Scotland) Act, 189S, the residue grant was reliexed ot carlain 
clinrges, and additional funil-, thus becaim' available for tcclinical 
education. Xo grants for .scitsice or art iiistniction are made to 
Scottisli schools trom the JCnglish Board of Education ; but si;veral 
of the leclinical schools avail lliemselves of the examinations of 
the board, and also of those of the City and Cnilds ot LomUm 
Institute. Among the ecpiiuped technical colleges in Scotland may 
be mentioned the I leriot-\Vatt ColU'ge of Edinburgh, tlu; Glasgow 
aiifl West of Scotland Technical Ci)lkgc, Glasgow, the Robert 
Gordon College, Aberrlcen, and the 'Icchnical ('ollege, Dundee. 
'I hese do not diller in any essential ])oints from corresponding .schools 
in JCngland. The systt.'in ot instruction is very similar, and among 
tlu' subjects taught wall lx; found most of those included in the 
Regulations of tlu; Board of Education and in tlie programme of 
the City ami Guilds of l.ondon Institute. S[m cial altentinn is 
given in some of these .schools to the teaching ot the primaples and 
practice ».»f the dillcrcnt branches of textile nuinutacture. Manual 
training forms an Important part of the curriculiini of primary 
anil secondary schools, and the inslrnetioiis o inspectors on science 
teaching i.ssucd by llic Scottish liducation Ik'partment show a 
just recognition by the di'partment of the proper inetliods to Ix; 
adonted in the teaching ol sciv nee as a part ot general education, 
l/nder the Scottish system leaving certilicates an; aw'ardt'd on the 
results of examinations held at tlie close' of tlu; rdinary school 
course. Tliese examinations causi' tlu; minimum of interferenci; 
with the ordinary school work. At the univ('rsilies of Edinburgh, 
Glasgow and Aberdeen the higher technical instruction in such 
subjects as engineering and naval archiUr.ture is well develoiH'd. 

Ireland remained behind ('.reat Britain as regards facilities for 
technical efiiication. Although the Technical Instruction Act (18S9) 
apfiliecl to Ireland as well as to England and Wales, very . * ^ 
little use was at first made of its provisions. Moreover, ^ * 

the Irish share of the funds available under the Local Taxation 
Act is definitely allocab'd to intermediate; education. A committee 
known as the Recess Committee published in 1896 .some valuable 
and important recommendations, which led to the passing of the 
Agriculture and Technical Instruction (Ireland) Act of 1899. The 
reports of two commissions, one on manual and practical instruc- 
tion in primary schools, and the other on intermediate education, 
contained suggestions which gave encouragement to the practical 
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tokening (>1 t(‘Lln)olu;>v and la Ipcd to promote a better systi'in of 
in d nicti*)!! in Irihii 

'riu‘ wva’k was sikh i N-'liilly comnu'iiced iiiidi'r the direction of 
the luwly ci-nstiluli-d 1 >e|Kirt!nent of Agritmllnre and 'leehnic'.d 
lij.ntruciion, I i.nsi.sl ing ol an Aerieiiltural Hoanl, a Jioard of 'i echnical 
lust i iu-Liou, a C'oiiticil (d A-.-ricaU are, and a Consultative Committee 
(d lAluealit-n. 'I'he (l(r[;arijnent had an endowment of /i06,ooo a 
y(.‘nr, whicli was distributed among the sevcTal brancdies. It to(dc 
ov(.*r tlie diiti^ of s(;veral other administrative' bodies, and the grant 
for scienee and art for Ireland, and tlie grant in aid of technical 
instriu tlcai ia Ifeliind as defined by the 'rechnical In'^lruction Act 
of 18.S0, ]»n\iou'-;ly administered from Soutii Keie>ington, was 
transfcrre(l the new di'partiiu'nt. Among the industries iur 
which tin' (lej)artment is now occij[d('(l in organizing conrsi's of 
instruction arc cngini?ering, textiles (particularly linen mannfao 
tun), shiplnnlding, agriculture and the lisheries. The ojieratioiis 
ol the de[>. lit meat extend to all graiKs til schoeds, from the Royal 
Ctdlege ol Si leiice, Dullin, organized as a Central Technical College', 
to the elementary and secoiulary schools which the (le])arlTnent 
ent( I S for tlie administration of the scienee and art grants to the 
evening tt'chuical classes conducted by local authorities. 'Ihc first 
aniiiud rc])Oi-i of the deparliiu'iit, published No\i-niber looi, showi'd 
that sun I SSI 111 elforts had been madi* to imtirove science teaching 
as a |)ait oi gent'ral cilucation, and to develop on correct lines 
m.inii.il training and tecdinological instruction. The nninicipal 
scliool ot te, linology at Hi lfast, opened in 1007, is an institution 
.similar in many res|.ii'i:ls to those of Alauchi'st.er and Jhrmingham, 
and [.rovidmg technical instruction in connexion with a great 
varii'tN’ of industries. Thi*ro is also a large school at 1 )iiblin,~ and 
schools have bi'eii established in Cork, Idrnerick and elsewhere. 

Resulls of Kxperience. — Experience has helped to establish 
certain prini'iples as applicable to technical education. It is 
Changes generally admitted that whilst the age at which 

in the the ordinary sidiuol training should ('ease, and teehnieul 
coat op- (,r professional (‘diu'ation should commenc'e, must 
whnt^ vary for different classes of workers, llie ti'acdiing 
technical sjXM.'ial to aiiv industry or employment should supple- 
education nient, and not form part of, general ('ducat ion. 1'he 
should be. subjects (‘utering into the school ('urriculum may be, 
and in certain cases should l)c, seUs'U'd with reference to 
their applicability to certain ('allings, but they should be .so 
taught as to become instrumental in tlic formation of mental 
lialiits and tlie devi'Ioj)ment (jf ('hara('ter, llui mere knowk'dge 
or skill ac(|uired l.)cing of sei'ondary imponarux*. In the Leach- 
ing of .scien('e tliere has been a marked change in inctlmd. 
luirmcrly the usefulness of tin; knowledge to be derivc'd from 
the study of nature gave to physii'al .science its (dief claim to a 
place in the school ('iirriculum, but it is now held that tlu* real 
value of the study consists in the opportunities it affords of 
exercising the pupil in accairate observation, and of developing 
resourcefulness and powers of indcp(mdent tltought and rea.son- 
ing. Whilst the ojiinion in f.ivour of post polling as long as 
('iivumstaiK'cs permit all spccializc'd instniction has become of 
late years more pronouiu'cd. there has been a growing tc'ndeiicy, 
not only in England liut also 011 the Continent and in the United 
Slates, to ass()(’iatc technical teaching more clo.sely witli work- 
.shop practice, 'fhe professional or trade tem'hing, which is 
supplemenlarv to jirimary or sec'ondar)' education, is more 
pra('ti('al and l('ss (xisily distinguishable by the ordinary ifo- 
server from the training of the ficloiy or workshop. 'Hiis 
It'ndency is shown in all grades of technii'a! education. The 
technical institutes cstabli.shed in T.ondon and in the large 
Eaiglish manufai tiiring towns, attended mainly by evening 
students, are provided not only with exjiensivc Laboratory 
apjiaratus for the leaching of applied science, Init also with 
tools and mea liines for the teaching of ttv'hnology ; and .some 
of tlici departments of these schools are cciuipped so as to 
resemble a. small factory. This is the case in the departments 
devoted to the teaching of mechanical and electrical engineer- 
ing, weaving and spinning, watch- and clock-making, boot and 
shoe manufacture, and the different branches of the building 
and printing trades. 

So far, however, no attempt has be(m made, except in very 
special cases, to teach the pra('ti('e of any sp( ('ial trade. The 
teaching of technology is distinct from trade teaching. In all 
the technical institutes of London, and in most of those of other 
towns, none but persons actually engaged in the industry, the 
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technology of which they are desirous of studying, arc admitted 
to the workshop classes, riic instruction given in such classes 
is very different as regards method, and also in its aims and 
objects, from the training of apprenlic(;s in the factory (;r trade 
shop. 'The tools and appliances are the same, but they are 
used rather as a help to the teachers in illustrating principles 
than as a means of enabling the stud(?nt to acquire that 
dexterity and skill which cemstant pra('tice can alcjnc secure. 
With the general c(xssation of apprenticeship, as formerly under- 
stood, it is only in the school workshop that the yajung artisan 
has any opportunity of learning the use, and tlu? principles 
underlying the use, of the instruments and appliances cunneeled 
with his trade ; and in those industries in which automatic 
machin(?ry is gradually displacing hand labour he is altogether 
d(‘pend('nt upon school teaching f(jr any kn(3wledgc he may 
wish to acquire of the processes involved in the fiartic'ular 
manufacture, in some small section of which he is exclusively 
engaged. Modern tec’hnologieal tea('hing is essentiall)’ practical, 
but it is ncvcrtluik'.ss diffenmt in kind from the mechanical 
and sectional practice of the factory of commvrvv. ; and except 
in some few, mainly artistic, (Tafts, there is no /Relations 
entrance to a trade through the door of the school with 
workshop. In other countries, particularly in Erance, practical 
the case is different. 'The school, in many branches 
of industry, is accepted as a substitute for the shop, and the 
lad is so trained that he acquires in tlu? school nut only a know- 
ledge of the principles of the trade, luit sufiieient dexterity 
and skill to enable? him, on leaving sc'hool, to tak(? his place 
among wage-earning (Operatives. It is only in day schools, in 
which tlu' pupils spend the greater part of their time in work- 
shop exen’ises, that trade tc'aclnng can be so developed. There 
are schools in ICngland in which manual training in wood and 
metal work is carried beyond the limits of mere educational 
discipline ; but cn en in those schools no special trades arc 
taught, and the experitmee of re('ent years has only tended to 
cmpba.size the principle, that the (?(]ucation giv(*n in the 
ordinary day schools, whether primary or secondary, should 
be formative and geiu'ral, ratlu'r than te('hnical or professional. 

Owing ])artly to climatic (‘onditions. and partly to the fact 
that the hours of lalunir arc somewhat shorter in England 
than abroad, evening s(']u)ols of technology are likely to occ'upy 
a permanent place in the English system of t(*chnical education. 
In these s('ho()b all grades of workmen will continue to rec'eive 
th(.‘ir special suppl(?mcntary instruction ; and it is from among 
the wfTkmcn so trained tliat for(?men and works managers will 
generally he sek*«'t(‘(i. Some intermediate teaching, however, 
is ne('('ssarv hetw(?eii that of tlie elementary school and the 
techni(':il ( lass as a pn paration fur U‘('linologicaI instructi(jn. 
A knowledge of workshop arithmetic and geometrical drawing 
is irulispcnsable, and it is in the evening continuation classes 
that siicli knowledge may be best a('(juired. 'fhe.sc classes 
sn])ply the teai'hing which niev be n g.irded as the ('(mneeting 
link between clenumtary and tcchnologk'e.l instruction, an(l 
attendance at such classes will gradually bcccjme a necessary 
condition of enlrv to a techmjlogiral course. 

I>y means of s('lu)larships a large number of children from the 
elementary schools arc now enabk'd to continue and complete 
tlu.-ir general edm atjem in day .schools of a higher grade. Nearly 
ev(Ty county has its scheme of s('holar.ships, providing facilities 
for the fnrtlu r ediuation of ( liildrcn v/ho show .special abilities 
and aptitudes. These scholarships are awarded under con- 
ditions which differ very widely in different localities. Pupils 
from the higher-grade schools enter industrial life at a later 
age than those frean the elementary schools, and, by reason of 
the more advanced instruction they have received, arc at once 
qualified to enter ('lasses in technc)k>g>g In these schools 
practical tea('hing is further desc loped, both in the laboratory 
and w(3rkshop, but as a part only of the ordinary school course ; 
and it would be inc(Tre('t t(.) describe such schools as technical 
in the strict sense of the term, 'the p(^sition of these higher- 
grade schools in the general educational scheme was the subject 
of an important action {Rex v. Cockerton, 1901) in which it was 
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decided by the law courts that the school boards were unable 
to apply the rates to the support of such schools. 'I'hey were 
accordingly withdrawn from the sphere of elementary educa- 
tion, and have since been treated as schools of a secondary 
type. The judgment on appeal was conclusiNc, that the si'hool 
board rates could be employed only for the provision of ele- 
mentary eduiation for children, whether in the day or evening, 
and this decision paved the way for the dissolution of school 
boards, and to the transfer of their duties and functions to 
the county and borough councils under the A(‘t of 1902. 

As regards secondary schools pro[)er, in their relation to 
technical education, it is important that the (urriculurn of 
Types oi schools should be suihcicntly varied to afford a 

second- sound liberal and preparatory training for the 
•*y different branches of professional work. It is 

schools, generally admitted that at least three types or de- 
partments of schools are needed -(a) the classical, (/;) the 
mathematical, and (r) the modern language type ; and that 
each of these divisions should contain sub-departments. I'hc 
first of these varieties would be availalile for the gimeral training 
of students wishing to enter the legal, theological or literary 
professions ; the second for those preparing fur engineering, 
manufacturing or agricultural pursuits ; and the third would 
be found best fitted as a preparation for a commercial calling. 
These S(']'iools would correspond to some extent to the three 
kinds of secondary schools found in (lermany, and would be 
available for students preparing to enter one or other of the 
faculties of a modem uni\ ersity. The organization of different 
types of secondary scliuoLs, and the curriculum appropriate 
to each, are matters which continue to (K'cupy thi? attention 
of educational experts. In accordance with the regulations 
for secondary schools issued by the Hoard of Kducatiori in T907, 
substantial grants w'cre made; to secondary schools w'hirh ('on- 
formed to certain conditions as regards local control and un- 
denominational religious instruction, or the direi'tivc influence 
of the board as regards curriculum and management over all 
such schools was strengthened. At the same time, manual 
training and domestic science were made essential parts of 
the curriculum in boys’ and girls’ schools respectively. 

The demand for technical education, which originally led 
to the formation of the City and Guilds of London institute, 
directed attentiem to the methods of teaching scien('e, drawing 
and other subjects, and to the net i^ssity of including science 
in the curriculum of all grades of schools. The methods of 
science teaching ha\'e been greatly improv('d. Experimental 
work has become (‘ssential. and methods of invcstigati(m and 
research have been applied to the teaelung of a number of 
subjects to which formerly they would have seemed inapplir- 

workshop and the classroom, and practi< al instruclicjn is now 
regarded as a necessary part of general cduealion both eh:- 
mentan^ and set'ondary, and as no less disc'ipl inary than the 
merely literary and oral t(?aching it has partly superseded, 
'fhis change in the school curri('ulum and in the methods of 
instruction has naiT( 3 W'ed th(! true significance of th(‘ term 
“ technic al ” as applied to edui'ation. l^y the term “ technical ” 
as commonly used is now undcTstood “ techncjlogical ” or 

professional,” and whilst tec'hnological instruction may 
supplement cither primary or secondary education, it is 
necessarily distinct from either. 

The conviction has been sti^adily gaining ground that success 
in manufacturing industry, in the higher walks of commerce, 
and in every pursuit rc([uiring technical knowledge, depends 
very largely upon the thorough and complete training of those 
who are charged with the control of the different kinds of work 
in which the army of operatives arc engaged. Intelligent and 
highly skilled workers are indispensable ; but unless they arc 
properly direc ted by effi('ient and expert oflicers they can efh^ct 
but little. It is undoubtedly due to the careful training of 
Oerman the masters and leaders of industry that the Ger- 
exmmph. mans have achieved so large a measure of success 
in different technical pursuits. The recognition of this 


fact is slowly but surely influencing educational thought 
and action in Great Britain ; but Germany is still ahead in 
the facilities atl'ordcd for higher education, and in the ad- 
vantage taken of the facilities that exist. 'The numluT of 
students in her universities and technical high schuols is still 
in excess of those receiving a similar training in Gr^ at Britain. 
'I'he establishment, luwvever, of local universities and the 
schemes for the award of scholarships adopted by local educa- 
tion authorities, wall tend year by year to lessen this disparity. 
Meanwhile, Germany has relaxed none of her former efforts, 
l)Ut is steadily oeeupied in the enlargement and improvement 
of her educational institutions. New schools have be en erected, 
wherever and for whatever purpose they are needed, equipped 
w’ith every modern applianc'e for scientific investigation and 
reseandi. Each professional career has its corresponding high 
school or university department. I'hc eccjnomy of a wise and 
liberal expenditure on higher education is a rccogni/x'd fact in 
German statecraft. 

For those who are intended to occupy the highest posts 
in industrial life, a sound secondary education, su|)plcmented 
by appropriate university training, is the best preparation. It 
is only in the university or tertiary grade of education that 
specialized or technological training for the higher industrial 
posts should commence. At this stage of education, gcrntTal 
and professional teaching are more closely associated, and the 
names of the laciikies of tlie new universities in the United 
Kingdom will in future indicate the several branches of pro- 
fessicmal work to which the different courses of university study 
are intended to lead. Of late there has been a marked develop- 
m(*nt of distinctly technical instruction in connexion with the 
c()ll(‘ges of university rank. I'he error of restricting university 
studies to a certain limited rangci of subjects, which led in 
Germany to the establishment of technical high sc'hools as 
institutions distinct from the universities, has been a\(.)idcd. 
Engineering, in thti broadest sense; of the term, has beiai rccog- 
niz(.;d as a branch of university ediu'ation of the same order 
as medicine or law. Laboratories and workshops have for 
many years formed part of the equipment of the principal 
universitv colleges. In the statutes of the university of London 
a s(.‘paratc faculty is assigned to engineering, and part of the 
work of the pfdy technic institute's is correlated with that of the 
reconstituted university. A survey of the; field of education 
shows that w^hilst the difference between technical and general 
educ'ation is well marked in the primary and secondary stages, 
it is the functiem of the university to liberalize professional 
teaching, and to afford opportunities for specialized study and 
rcscari'h in the higher branches of knowledge applicable to the 
practical work of industrial life. 

Autiiuruti.s. — See Sir Philip Magnus, Industrial Education, 
1888, and })rLsi(I(>ntial addre^ss to i?ducation section of British 
Associati(3n, 1007 : Schdnhof, Industrial Education in Erante, 1888 ; 
Hol/apld, Uir technisi hen Schulevi, (1807) ; Report of British 
Royal Comiiiissif)!! on technical Instruction, 188, j, and later special 
rejiorts issued by the Board of lOrlucalion ; annual Ke])orts o! 
United States Coniinissioner of ICducation and of the lJnil(‘d States 
roniTnissioiU'r ot Labour; Keport of h'.nglish Departmental Coin- 
mittee on the Royal C ollege of Science and School of Mines. 

(P. M.*) 

TECK, a ducal castle in the kingdom of Wurttemberg, 
immediately to the N. of the Swabian jura and S. of the town 
of Kirchheim, crowning a ridge (2544 it.) of the same name. 
It w'as destnn vd in the Peasants’ War (1525). 

'rhe du('hy of Teck was acquired early in the nth century 
by Berthold, count of Zithringen, whose great-grandson Albert, 
or Adalbert, styled himself duke of 'leek. In 1381 it passed 
both by conquest and purchase to Wurttemberg. The title, 
which had lapsed with the extinction of the Ziihringcn line in 
1439, was r(;vivcd in 1495 by the German King Maximilian L, 
who bestowed it upon the dukes of Wurttemberg. The dignity 
was renounced l)y Duke Frederick William Charles upon 
his elevation to the rank of king in 1806. In 1863 the title 
“ prince of 'lock ” was conferred by King William I, of Wurt- 
temberg upon the children of Duke Alexander of Wurttemberg 
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(1804-1885) by his morganatic marriage with Claudine, countess 
khccley, ennobled as countess of llohcnstcin ; in 1871 Trince 
Francis, the (‘Idcst son of Duke Alexander, was created duke 
of 'Feck. Ilis eldest son Adolphus (b. 1868) was in 1910 the 
holder of the title. 

TECUCI {TecuLiu)y the capital of the Tecuci department of 
Rumania, picturesquely situated among wooded hills, on the 
right bank of the river Bcrlad, and at the junction of railways 
from Bacau, Bcrlad and GaLatz. Pop. (1900) 13,401. 'lecuc i 
has a large transit trade in grain, timluT, cattle and horses, 
on their way from northern and eastern Moldavia to the 
Danubian ports. "I'he neighbourhood of Tecuci was the scene 
of a fierce battle in 1476 between Stephen the Great and the 
Turks. 

TECUMSEH, Tkcumthe, or Trcumtiia^ (c. 1768-1813), 
American Shawnee chief, was probably born in the old Shawnee 
vilkige of Pi(]ua, near the site of Springfield, (3hio, between 
1768 and 1780. While still a youth he took part in attacks 
on settlors passing down the Ohio and in widely extended 
hunting ex7)i‘(litions or predatory forays to the w(;st and south ; 
and he served in the Indian wars pn'ceding the 'freaty of Green- 
ville in 1795. About 1800 his elo(jucnce and his .self-control 
made him a leader in conferences between the Indians and 
whites. After 1805 the fndians of the North-West became 
aroused by a series of treaties calling for new cessions of their 
territory and by the prospect of war between Great Britain 
and the United States. This presented to 'recumseh and to 
his brother 'Fenskwatawa (/>. the Open Door), popukirly 
CJilled “ the Proj)hel,’' the opportunity to put into operation 
a scheme w'hich follow'ed the ambitious dream of Pontiiic. 
With some scattered Shawmie ('Ians as a nucleics, the brothers 
proceeded to organize, first near (jreenvillc, Ohio, and later on 
the White and 'Fifiptranoc rivcjrs in Indiana, “the Prophet’s 
town,” which was based on a sort of communism and was 
a})parently d(ivoled to peace, industry and soliriety, but their 
actual j)lan was to combine all of the Indians from Canada 
to Florida in a great democratic confederacy to rc'sist the 
eruToa('hm(‘ril of the whites. 'Fribal organizations were to be 
disregarded, but all warriors were to be represented at periodical 
asscMiiblagos where matters of intc^rest to all Indians wt‘re to 
be definitely d(icided. The tw'ofold influence llial was to 
dominate this league was the clofjucnce and political ingenuity 
of Tei'umseh and the superstitious revererue aroused by “ the 
Prophet.” 'Fhis programme alarmed the whites along the 
north-w'cstern border. Tn the counse of the next three years 
Governor William Henry Harrison of Indiana held interviews 
with each of the brotlua-s, and during one of these, at ViiK'ennes 
ill iSio, the respective leaders narrowly avoided a hostile 
eiieounter. NevtTthcdess “ the Prophet ” and 'Feeumseh re- 
iterated their determination to remain at peace with the IJnitc'd 
.States if the Indians were unmoh'sled in their territory, and 
if all ('(‘ssions licyond the Ohio were given up by the whites. 
'Fhe treaty of Fort Wayne in 1809, which called for the cession 
to the whites of sianc thn_‘e million acres of land in central 
Indiana, was a direct challenge to this programme, and when, 
during Tecumsch\s absence in the South, Harrison made a 
hostile move against “ the Prophet’s” town, tiic latter ventured 
to meet him, but was defeated on the i7lh of Novcmlier 181 t 
in the famous battle of Tippecanoe, which broke the personal 
infliuaice of “ the Prophet ” and largely destro) cd the conf(‘de- 
racy built up by Tecumseh. Tcciimseh still professed to be 
friendly toward the United States, jirobably because his Ikitish 
advisers were not ready to open hostilities, but a scries of 
border outrages indicated that the fatal moment could not 
long be postponed. When, in June 1812, war broke out 
Tecumseh joined the British, was commissioned a brigadier- 
general in the British army, and i)articipatcd in the skirmishes 
which prec'cded General William Hull’s surrender at Detroit. 
He took an active part in the sieges of Fort Meigs, where he 
displayed his usual clemency toward his prisoners. After the 

* The name is said to mean “ meteor," or " flying panther." 
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battle of Put-in-Bay, when Colonel Henry Proctor began to 
retreat from Malden, 'Feiumsch bitterly reproached him for 
his cowardice and finally forced him to join battle with Harrison 
on the Thiunes river on the stli of October 1813. In this battle 
Tc('umseh was killed, as traditionally reported, by Colonel 
Richard M. Johnson of Kentucky, although thi.s has never 
been fully substantiated. Like Pontiai;, whom he doubtless 
imitat(xl ('on scion sl>', he had a wrmderful elo(|ucncc and a 
p()W(;r of organization ran! among tiie Indians. His brother, 
“ the Pro})het,” remained with a small band of Shawnees and 
(lied west of the Mississippi in 1834. 

See Benjaiiiiii Drake, i he Life of Tecumseh and of his Brother the 
Ptofiket (( inciiinati, 1.S41); and 1 [oiner J. Webster, Harrison* s 
Administration of Indiana i'erritory (Indianapolis, 1907). 

TEDDINGTON, an urlian district in the ILxbridge parlia- 
mentary divisic^n of Middlesex, England, close to the 'Fhames, 
13 m. W.S.W. of St Paul's Cathedral, London, on the London 
and South-Western railway. P(jp. (1901) 14,037. The dis- 
trict is residential and the town is a resort of visitors both 
to the river and to Bushey Park, which lies imirn'diately soutli 
(see Hampion). The National Physii al Laboratory, for making 
.scientific investigations of industrial importance, and for 
mechanical testing, was (jpened in Bushey Ilouse in 1902. 

TEES, a river of J'aigland, rising on the eastwartl slope of 
Cross Eell in the Pennine (diain, and traversing a valley about 
85 m. in length to tlie North Sea. In the earliest part of its 
course it forms the boundary between the counties of West- 
morland and Durham. The lu'ad of the valley, of which the 
upper portion is known as Teesdale, is not without (i(\solate 
grandeur, the hills, exc(‘eding 2500 ft. in height at .some points, 
consisting of Ifleak moorland. A surc'cssioii of falls or rapids, 
where the river traverses a hard serii's of black ba.saltic rocks, 
is known as ('aldron Snout : and from a point immediately 
bcl(jw this to its mouth the Fees forins the boundary between 
Durham and Yorkshire almost without a break. The dale 
becomes bolder below Caldron Snout, and trees appear, con- 
trasting with the br()k(‘n rocks wIktc the \\atcr dashes over 
High Fore(‘, one of the finest falls in luigland. The scenery 
becomes gentler but more piclurcs(|iie as the riv(‘r descends 
past Mi(kilelon-in-'Fecsdale (Durham), the terminus of a bran('h 
of the North-Eastern railway from Darlington. In this locality 
lead and ironstone are worked. I'hc ancient towm of Barnard 
(astle, Eggleston Abb(*y, and l<ok(‘bv Hall, well known through 
Sir Walter .Scott’s poem, arc })asscd ; and then the valley 
begins to open out, and the ri\'er travers(*s in sweeping curves 
the rich plain east and south of Darlington. 'Fhe course of 
the valley hitherto has been generally E.S.E., but it now turns 
N.E. anci, nearing the sea, be('omes an important commercial 
waterway, having on its banks the ports of Stoekton-on-'Fecs, 
Thornaby-on-'Fees and Middlesbrough, and forming an outlet 
for the rich ironworking district of Cleveland in the North 
Riding of Yorkshires It is also navigable for barges up to 
High Worsall, Ji m. above Stockton. F'or the last five miles 
the course, below Middlesbrough, is estuarine. The drainage 
ar(*a is 708 s(|. m. No important trilaUarv is received. 

TEETH (0.10. ; plural of tooth, O.iO. /(>]’), the modified 

papillae cjr elevations of the mucous membrane of the mouth, 
ijnpregnated with lime salts. Each tooth has a biting part or 
(Town coven'd by enamel, a nec k where the gum .surrounds it, 
and one or more roots or fangs fitting into sockets (ah coli) in 
the jaw bone. F'or surgery of the teeth see Dkn j istry. 

Tliere arc thirt)-two pcrnuincnt teeth in man, sixteen in the 
upper and sixt(?cn in the lower jaw ; they are also arranged in 
symmetrical sets of eight teeth on each side. 'I'hc two teeth 
on each side of the mid-line in front arc “ incisors ” and have 
chisel-shaped crown.s. I'hc mesial or central incisor of the 
upper jaw is broader than any of the others, con.se(juently it 
bites against the central and lateral incisors of the lower jaw, 
and the same want of exact adaptation continues throughout 
the series, so that every tooth in the upper jaw except the last 
molar bites against its corresponding tooth of the lower jaw 
and the tooth behind that. 
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Centra] incisor 


ij ul prcmolar 


Lateral incisor ist prcmolar 


3r(l molar 


Next to tl\e incisors comes the “ ranine tooth,” the crown ninth month, or even later ; then, after a few months, come 
of which is somewhat pcs-shaped. while behind this arc the the central and lateral upper incisors ; again a h\v rnontl.s’ 
two “ preinolars " or “bicuspids,” whose crowns are llattened rest and the lower lateral incisors appear, lollowed closely by 
from before backward and bear two cusps, the larger of which the first molars. After another rest of four or lice months 

come the canines, the eruption of which is a slow 
c entrai incisor Canine itl picuiolai 211 near process, while by about the cikI of the Si’cond year 

Lateral incisor | ist prcmolar isi moUir 3 ^^ n'o second molars have appeared, and the milk den- 

^ j tition is com{)letc. It will be seen from the above that 

f\ /I /I ' ^ (\ f^'cth are cut in batches with rcstiiiLj intervals 

M /I j i j m ft// jJf / 1 / 1 /I'm [)oints out, we do not Know what 

11 IN il ll if ^ I73I fc/ 1 causes the eruption of the teeth; the {growth of the 

r 1 \ / a r routs is not of itself enoup:li to at'count for it. It is 

I M I M i \ possible, howt'ver, that blood- jiressure nmy be the 
Vflr Vf determining cause. The first permanent tooth to be 

cut is the first molar, and this hapjiens during or soon 
— -J r — X /Oh after the sixth year. It does not displace any of the 

v 'i f t ^ m L ' V teeth, but comes down behind the .se c ond milk 

yj y.J Y'l \ t molar. During the s(‘venth \ear the central milk 

III ' il I I 1 ^1 t \ tS\ fall out and tiu‘ir place is taken b\’ the per- 

I 1 I i i 11 I f \ l\\ \\\J ones; the sheel teeth are rviere .shells of the 

I 1 I \1 I I ^ crown, all the rex)t ha\ ing been a b.sorbed, though not, 

y yi vj \j ^ as might be thought, owing to direct pres.su re of the 

I ^ succeeding tooth. 

I The lateral ine iseirs suereed their milk prcdecesse)rs at 

Latcnil iiicibor ibt premolar tst molar 3rd molar about eight years old, llic first premeiKir take.s the plae-e 

Ccniral inci:,or Canine 2nd prcmolar 2nd molar of the first temporary molar about nine, the see-eind jirc- 

l.v.„n Ambrose Bl,.„in.;ham. i„ c .■/ .-hn.'tomy. that ()f the scrond temporary molar about ten, 

^ ,p the ranine about eleven, while the second molar comes 

Liii'ninl AstAoet. oown behind the first about twelve, and so is known as 

The U|.per row - hows llie app.-r t.-cih, llw Inw.-r row the lov. r l.-.-th. The tbc “ twelve-ycar-old tooth.” 'The lliird molar, or wisdom 

rin-!uhr,n is dii the vipp< r iiu:ist,rs ;ind both canines, the Uncial tooth, usually appears between eighteen and twenty, but 

cusp on the upper latM’al inci-,i)r and the upper c ' nine. may be much later, indeed it is sometimes never cut 

at all, and when it is, it often does not ci.nne down to 
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I Latcr.d incibt>r j i^t premolar | tst molar j 3rd 

Ccniral inci:.or Canine 2nd prcmolar 2nd molar 

Er«)U\ Ambrose Hiiminijham. in C 'lmnitigh.im's Text-Book of Anatomy. 

h'u;. 1, — The I’eniianoni^ 'feeth of the Kight Side, Inner or 
Lini',unl Asipoct. 


is the external or labial eusp, while the smaller is the internal 
or lingual. As a rule there is a single root, though sometimes 
in the first upper premolar it is double. 

The three “ molars ” arc placed behind the premolars, and 
the upper and lower sets can be easily distinguished because 
the upper have three roots while the lower have only two. 
Of the three roots tvhicli tlie upper molars Ixar two are lateral 
or external and one mesial (see iig. i), so that it is easy to tell 
the outer from the inruT side of an upper molar. The front 
can, as a rule, be identified by the fact that the roots are gene- 
rally bent a little l^iackward at their tips, and this applies to 
other teeth than the up{)er molars. In the lower jaw, owing 
to the two fangs being antero[)osterior, it is not i) 0 ssible to 
tell the lateral lioin the mesial surface of the molars by them, 
although the baekward inclination of their tips sliows the front 
from the b.'ick. When it is remembered that the upper teeth 
overlap the lower externally it is reasonable to expect that the 
lower molars would show some rounding due to wearing away 
of the edge of the crown on the outer side, and this is the case. 
The grinding surface of the crowns of the upper molars shows 
three or four cusps, while on that of the lower four or five arc 
found. 

Of the three molars the first is the largest, and the third, 
or wisdom tooth, the smallest, while the upper wisdom tooth 
i.s smaller than the low'er. 

In the “ milk teeth ” or temporary dentition of the child 
there are only twenty teeth, ten in each jaw and five in each 
segment. I'hey are two incisors, one (xininc, and two .so-called 
molars, 'bhese molars oc c upy the position whic:h the permanent 
premolars later on take, and it is held by many that the adult 
molars really belong to the milk dentition, although they cannot 
appear until the jaw has grown b.ickward suffic:iently far to 
make room for them. The temporary teeth differ from the 
permanent in their smaller size, their whiter colour, the greater 
constriction of their necks, and in the fact that the roots of 
the molars are widely .splayed. 

The dates at which the milk teeth arc cut arc very variable. 
The lower central incisors come first between the sixth and 


a level with the other teeth. It is believed that man is gradually 
undergoing a suppression of his last molar tecdh, whic h, if the 
process continue, will lead to our successors having a different 
dental formula from our own. it is interesting to notice that 

l.st molar 



ist mol.'ir 

From Ambrose nirmirigham, in ( ‘iinningham’s 'Text-Book of Anatomy. 

Fic,. 2. -Tim Milh 'IVi ih of the fmft Side. 

The? masticating surfaces of tin* two n])p(S' molars arc^ shown ahovi*. 
In the second row tin? upper tec'th are viewed from tin* outer 
or labial side. In tlu‘ tliird row the lower teeth are shown 
in a .similar manner ; and below are tin? masticating surfaces 
of the two lower molars. In the specimen from which the 
first ii])])er molar w\as drawn the two outer or buccal cusps 
were not distinctly scpanited, as is often the case. 

in .some of the lower races of mankind the List molar tooth i.s 
nearly a.s large a.s those in front of it, and this is the case in 
the anthropoid apes. A. Keith and D. Hraden Kyle have 
pointed out that the second and third molar teeth are .suc- 
cessively formed in the posterior wall of the maxillary antrum 
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and their crowns look backward. It is owing to the gradual 
growlli backward of this antrum and the maxilla that they 
are rolaled round a quarter of a circle and so at last look down- 
ward (see A. Keith, British Journal oj Dental Science, vol. xlv., 
June i6, 1902). 

l^xtra teeth arc occasionally met with in the incisor, premolar 
and molar legions; their significance will be better realized 
afttT the einbr)'(jl()gy and comparative anatomy of the subject 
ha\e been sketc lied. 

For an aemrate and detailed di-scription of man’s teeth see A 
Manual of Dental Anatomy^ hy C. S. Tomes, London, 1904, 

Histology. 

If a secli(^n be made vertically through a tooth all the exposed 
pnrl or cro'Mi is seen to b(‘ covered with enamel, which, microscopi- 
callv, is composed of a niind)er of line hexagonal prisms arranged 
at right aiigl' s to the surface of the tooth, and formed chiefly of 



From Ambrose Birmingham, in Cunningham’s Tcx 1 ~liook of Anatomy, 

Fig. 3. —Vertical Section of ('anine Tooth, to illustrate 
its various parts, and its structure. 

r,d( ium ])hosphntc with small amounts of calcium carbonate, mag- 
Ti'-dum plios]>li.it(? and calcium llnoride, l)ut containing ])ractically 
no organic matfi'r. Th(‘ enamel rests on the “ <lentine," of which 
lianl y(‘t elastic suhstaiK'e lyv far tlm greater part of llie to<»tli is 
com])OS(sl. It is m.tde of the same salts as 1 he enamel, hut contains 
in addition a good deal of organic matter and forms a structureless 
mass through which the line “ dentinal UiIkcs ” run from the jnilp 
cavity to the pi'riphery. 

Suiroundi'd By tlie dentine is the “ ]>ulp cavity,” which is tilled 
hy the tooth ])uip. a higldy vas(’ular anrl nervous mass of braiiche<l 
connective tissue cells, whicii, in a young tooth, has a layer of 
epithelial cells, the “ odontoblasts,” lying close against the wall of 
tiio cavity and forming new ilentine. Slender ])roresscs (” Tomes’s 
fibrils”) ])roject from these ci’lls into the dentinal tubes, and arc 
probably sensory. A nerve and artery enter the apex of the root 
ol tlie tooth, hilt it is not nnderstofxl how the nerve ends. 

Surrounding the dentine Avhere it is not covered by enamel is the 
” cement ” or ” cnista petrosa.” a thin layer of lione which is only 
separated from the bony sochet hy the alveolar ]>eriosteimi. 

EMHRYOI.OGY. 

'fhe lip is marked off from the rest of the month region hy a ” lip 
groove,” which, in the case of the lower jaw, grows oblicjuely down- 
ward and backward, anti the mass of ectodermal cells bounding it 
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penetrates for some distance into the surrounding mesoderm below 
the; bottom of the groove. This is known aS the ” tooth band.” 

On the under surface of tliis oblique tooth ban<l (still taking the 
lower jaw), and close to its cilgr, appear ten thickenings, below' each 
t)f which the mesotlrrm rises up into a ” dental papilla,” and so 
inoukls the thickening into a cap for itself— the ” enamel organ.” 
The superficial cells of the dental papilla liecome the ” odontoblasts ” 
and manufacture the dentine*, while those cells of the cap (enamel 
organ) which an; on its concave surface ami therefore nearest the 
dental papilla are called ” amelohlasts,” and form the enamel. The 
cutting or grinding part of the tooth is flr.st formed, and the crown 
gradually closes roiiml the dental papilla, so that at last, when the 
root is fornwd, the; central part of the pajiilla reunains as the pulp 
cavity surroundt'el hy tlentine except at the apex of the root. The 
roots, howa;ver, are formed slowly, and as a ride are not complete 
until .some lime after tlie; tooth is cut. 'I'he me'soblastic connective 
tissue sniTonmling the developing tooth becomes conde’nsed into a 
fibrous bag which is called the tooth-sac, and round this the lower 
jaw' grows to form the alveolus. 'J‘]ie crusta petrosa which eovcis 
the root is eleveloped from the tooth-sae. It will therefore be seen 
that, of the various structures which make U]> a iootli, tin; ciiaira l 
is clerivcel from the ectoderm, while; the dentine, pulp and criusta 
petrosa or cement arc mesodermal. 

So far only the milk dentition of tlio lower jaw' has been accounted 
for. 

Kotnrning to the tooth hand, it was noticed that the enamel 
organs were formed not at the extreme edge hut a little way frotii it. 
h'rom the extreme edge, whicii, it w ill he reineinhered. points inward 
toward the tongne, the permanent tooth germs are derived, and it 
is therefnie clear that tin* ]H'rmanent teeth must come up on the 
lingual side of their milk predecc'ssors. 

h'or further tlelails and literature Denial Anatomy, by C. S. 
'romes, London, 1904 ; and Development of the Human Body, by J. P. 
McMurrich, London, ipof). 

CoMPARATIVK .A.N ATOMY. 

'I’he details of the teeth vary so greatly in different animals and 
groups of animals, and, on account of their being the most durable 
tissues of the body, are so important for cla^sincatory ]>urposes, 
that they are dealt with freely in the various zoological articles. All 
(Iiat can he done Iktc is to give a broad general suivey of tlio. suliject, 
taking thi; details of man’s dentition, nlr(*ndy set forth, as a point of 
departure. 

In some fishc-s tlic* teeth are continuous over the edges of tlie jaws 
with th<* scales on tlie surface of the hofly, and tlierc is no donlit that 
teeth shoiikl he n'gardt'd as modified scales wliich have migrated 
into the montli. 

In the ('yclostomata (lampreys and ha.gs) the teeth arc horny 
cones, blit heiu'nth them Hktc are jiapillae of the mesoderm covered 
witli eclodenii whicii ii'semble the dental papillae and enamel organs 
although no ca lei lica firm orrnrs exce])t in LdcHostoma. In th<; 
IClasmohrinchii (carlilnginons flslu's) the teeth are arranged in 
seviTal rows, and ns those rif the front row fall out tin; hinder 
rows take the ir place; sometimes they are triangular and very sliarp 
as in the sharks, sometimes tlalteiud' and arranged liki* a jinvement 
for crushing ns in rays, 'riu-se treth only rejiresent the crowns of 
man’s teeth, and tluw' are not embedded in snekets except in the; 
case of the teeth in the saw of the saw'-lish (1‘ristis) ; moreeiver tlie 
dentine of which tliey are largely composed resembles hone and 
fills up the whole pulp cavity, h'rom its structure it is known as 
ostcodentinc. 

In the Telcostomi (teleostean and ganoid fishes) fhere is gn^at 
variability: sometimes, as in the sturgeon, there are no teeth nt 
all. while'at ofliers every hone hounding the mouth, including the 
hram hial arches, hears teelli. As an examide of a vcTy full tooth 
armature the pike’s mouth and ]diarynx may he instanced. Both 
in the pike and the hake hinged beth occur; these heml hnekward 
(Iiirinf^^ the ]iassage of iirey down the throat, hut are re -erected hy 
elastic ligaments. As a rule, tlie dentine of the* Tefostomi is of flie 
variety already descrihed as osteodeiitine, hut sometimes, as in the 
hake, it is vascular and is know 11 as vasodimtini'. 

In the Anqfliihia leelh aie not so numerous ns in the fislies, 
though like them they are not confined to the jaws, since vomerine 
teeth are very constant. The load is eilentnlous, while ilie frog 
has no tcetii in the lower jaw. An extinct order of tailed ani- 
idhbians, the Slegocephali, are often called lahyrinthodonts^ on 
account of the coiniilex way in which the enamel is involuted into 
th(‘ interior of the fi'cth. Amphibians' teeth are usually anchylosed 
to the jaw, that is to say, directly uniled hy bone. 

In the Ke]dilia many and various arrangements of the teeth are 
found. In tin* Chelonki (turtles) there are no letdh, although the 
ectodermal ingrowth (dental Imml) from wliich they are developed 
in other animals is jwcs^ait in tlie embryo. Tin* iilacu of the teeth 
in lliese reptiles is taken bv luirny jaw-eases. 

In the (.)]ihidia lh(* non-poisiaiotis snakes have tw'o row’S of teeth 
in the upper jaw, one <>n the maxillae and another on tlie palatine 
an<I pterygoid htiui’s, while in the lower jaw there is only one row. 
Tliese teeth are sharp ]>egs anchylosed to the bones and so strongly 
rccurvc<l that one of the.se snakes would be unable, even if it wished 
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to do so, to lot any prey which had once entered its monlh escape. 
The poisonous snakes have a special poison fang in tlie maxilla of 
each side ; thest* have* a deep grenn e or canal running down them 
which transmits the poison from the poison glaml. In the cohi- 
brine snakes, such as the cobra, the poison fang is always erect, 
but in the viperiuc, such as our own adder and the rattlesnake, 
there is a inechauism by which the tooth is only erected when the 
jaws are opened for striking. At other times the teeth lie Hat in 
the nx^t of the mouth. 

In the lizards or Laeertilia the teeth usually consist of a series 
of pegs in the upper and lower jaw, each resembling the om* in trout 
of it ; sometimes, as in the chameleon, tliey are anehylo^i'd by 
their bases to the bone, but at others, as in the iguana, they are 
tused by their sides to a, ridge of bone which forms a low wall on 
their lateral surface. In the toriner case the dentition is spoken of 
as “ acroiloiit,” in the latter as “ ])lourodont.’* 

In the Crocodilia the teeth are titled iiitt) definite sockets as in 
mammals and are not anchylosiil with the jaws. I'his arrange- 
ment is spoken ot as ” thecocioiit." 

F.xi'-ting birds are tcxitliless, Imt palaeontology shows that they 
originallv h.id teeth of a re[)tilian character. 

in all these low er vertebrates, tlu n, the teeth are similar or nearly 
similar in character ; at least they are not <livided into delinite 
incisor, canine, premolar and molar regions. Their tleiitition is 
thendore known as “ homotlont.” .\nother charactt'ri.stic is that 
in almost all oi them there is an arrangement for a continiioiis 
succession of teeth, so tliat when one is lost another from behind 
takes its plact*, and to this arrangt iiu iit the term “ polyphyodont ” 
is applied. With a few exception?! a homodtint dentition is also 
poly|,!iyodont. 

In the Maiinnalia the different groups of teeth (incisor, canine, tVc.) 
already notiied in man an* loiiml, and the.si' animals are character- 
ized, with some exception^, by having a “ h< tero(kmt " as. f»pposed 
to a homodont deTitilion. In the mammals too the polyphyodont 
or continuous succession of teeth is redmied to a “ (lijdivo<lont “ 
flentition, wlneli means that there is onlv one relav of te(‘th to 
replace the first set. In the marsnpiaH the reduction of the sue- 
cc.ssion is carried still further, tor only one T^remolar in each segment 
of the jaw’ is ro[)laced, while in the Uxdluxl whales there is no 
succession at all. When one set has t(^ do duty throughout life 
the (U«ntition is (.ailed " luonophvodont,” There is a great de.il of 
discussion as to how the complex back teetli of mammals with their 
numerous cusps were derixa'd from the simple conical tetth wliicli 
are generally assumed, thougli not by all, to haxe beim the primitixa* 
arrangement. One simple way of accounting lor the change is by 
the concrescence theory, namely that ral conical homodont 
teeth have fused and so formed a single rnultitubeicular tooth; but, 
although this proct'ss may be partis tiue, it do(?s nut account for 
all the facts at our di-^posal. Another tlux^ry, which Is mon* 
lavourecl at the pre.sent time, is known as tlie “ tritnbercular,” and 
is largely based on the researches of bk D. Ccjjx' and H. F. Osborn, 
two American pal'K'ontologists. According to this theory a .simple 
jieg-like, or, as it is called, “ haplod(jnt,” tooth develops two addi- 
tional smaller pegs or cones, one in front and one behind the 
original main cone, possibly owing to the irritation ot the teeth 
against which it biles in the other jaw. 'Ihis is known as th(* 
Iriconodont stage, and it is found in some of the oldest extinct 
mammals. As a later ailaptation it is found that the two small 
cones, the antermr of wliich is called the " jhuracone " and the 
j)ostt-rior the " melacuiie,” become esternal to tlur original “proto- 
cone ** in the njiper jaw and internal in th(? lower. 

The surface ot the tooth has nc.nv a triangular sha])e with a cone 
at each angle, and this is the “ tritubercular tooth ” which is of very 
common occuirenee among the ance.stral inaininals. Other cusps 
may be dtweloped later, and so the qnadrinispid and (juimpie- 
cuspid molar terdh of man and other mammals arc accounted for. 
T his theory, although in a brief outline it .sounds feasible enough, 
has really many points of difficulty, and tho.s(! who are intercstecl 
in the subject will find a fuller accotint in C. S. 'lomc.s’ Dental Ana- 
tomy (London, and in W. L. H. Duckworth’s Morf^holoc;y 

and Anthropology (Fambridge, iqo-j), in lx)th of w'hich references to 
the original literature, which is now very voluminous, are given. 
Marett Tims [J . Annt. and P/n.s , vol. xxxvii. p. 131) suggests that 
the evolution of the mammalian teeth is to be explained partly 
by the tritubercular and partly by the concre.scence theory. 

It is impossible, in the s})ace assign(*d, to give even a brief review 
of mammalian odontology, but it may cleiir the ground for the 
special zoological articles if an attempt is made to define what is 
meant by the different classes of teeth. 

Incisor teeth are those which in the uf)per jaw have their sockets 
in the premaxillary bone ; they are generally chisel-shaped, and 
with their opponents of the lower jaw act like scissors. They are 
.specially well marked in the rodents, and in these animals the pulp 
throughout lif(? continues to form fresh dentine, so that the teeth 
are ever growing, anrl it is al^solutely necessary for their owners 
to be continually gnawing in order to w’ear them away at their 
cutting edges. Tlie tusks of the ele]ihant and the single tusk of 
the mah; narw'hal are rnotlified inci.sors, while in the ruminants the 
incisor teeth arc wanting in the upp(.*r jaw. 

The canine tooth is the first tooth behind the premaxillo-maxillary 


suture, ]m>vided it be not far behind it; it is almost .dways the 
lirst of the jirernaxillarN' series, .speaking accurately, winch is elon- 
gated and .sharply }H)inted. As its name implies it is well marked 
in dogs and ntlur C'arnivora, but is found in many other orders. 
If is the special ofleii.sive and dcfen.sivo weapon of many mammals, 
and is greatlv developed in somt* of the ungulates which .ire w'iihoiit 
horns, the mii.sk devr. The lu.sks of the walrus and wild boar 
are canines. In many of the Insectivora, especially tin mole, the 
canine is very hard t(_> identity, as in these animals an incisor or a 
premolar may take on caninilorm characters, or there may be no 
lotdfi at all with tlu'st* characters. 

ihe pteniolar teeth are Uiom* m the maxillary bone whiili are 
]>ree(“de<l by milk teeth, 'fins definition of course, iiu hides the 
canine as a modified promolar, and so it should no doubt be eon- 
sidered, though, ii it is desired to keep it distinct, “ bi^hiiul tlu* 
canine ’* must Iw* added. 

Unfortunately lor an accurate definition the first prcnuilar behind 
the canine is not always prc-cedt'd by another tooth, and so it bi'coiiK's 
an nns«‘tlled (piestion wlu'ther, m tlu'-e cases, tlu* tooth is a retained 
milk tootii or a permani'nt one which has had no pvodocessor ; 
it is probat>le, however. 1 h.it the alter is the light iiittT[)i ctalion. 

file molar teeth are those, behind tlu* preniolars, whi< h are not 
preceded by ti'm]iorary teeth. As was pointed out. in m.iii’s denti- 
tiem lh(*y are probably teeth of the first or milk dentil ion which 
appear late. 

In Iront of the premolar teeth, and between them and the canine, 
it it be present, or the incisors if it bt* absent, there is ohm ;i ^pa^'e 
called the “ dia.Tema.” It is best marked in the orders (»1 Kode.itia 
and I'ngiilata, and in the hor.se is familiar as the iilace where Ihe 
bit lies. 

In recording the teeth of any particular mamma it savi s time ami 
space if a dental formula be used. This .simplv means .setting down 
tile number ol each kind oi tooth in one side of the upper and lower 
jaw in tlirir order from before backw^ard. Thus man’s formula 

would be, incisors canines i, premolars molars 'Ihis is coii- 

densed into 

2. I. 2.3 

Souk* other tvpes of dental formulae arc — 

('atarrhiiH' (old world) monkeys 

JTatyrhine (new world) monkeys 

Marmosets ..... 


Most lemurs 


or 

- • > • 

Insectivorous bats (full series) . . . . V * 

('I’he upper incisors and both promolars may *^ * ^ * '^ • *' 
be reduced by one) 

bnigivcroiis bats . . 2 . i . 2 . 3 

('J'hc molars may be n'duced) “ • ^ • 3 

Insectivora (teeth variabU; and .somcwdiat iim ertain) 
Hedgehog ....... 

Mole 

(Five different dental formulae have lictui 
.assigned to this animal) 

Carnivora — 

Cat family (Felidae) ..... 

Dog family (( anidae) ) 

Rear family (Ursidae) • 

Civet family (Vivi rrid.'u*) ) 

Racoon family (Frocyoiiidae) j’ * 

Hyaena family (Hyacnidac) 

Weasel family (Mustelidar) 

Earcfl seal family (Otariidac) 

S(*al family (Phocidae) .... 

Walrus family (Trichechidae), adult . 

In a young animal (probably) 


]■ '.3.3 

J. f .2.3 
3 -I. 4 . 3 
3-1 •4-3 


3 ^.3-1 
3 . 1 . 2 . 1 

3.1.4-- 

3- ^ -4-3 
3 - I . 4 . 3 
3. r .4.2 
3-I-4.I 
3-I-3. I 

3. 1.4. 1 

3.1 .4.2 

3 . 1 . 4 . 1 or 3 

2. 1.4. 1 
3; f - 4- 1 
3- I -4. r 
T . 1 . 3 . o 
o. 1.3.0 
3 • I • 3 - 2 


2 . I . 2 . 3 

2 . I . 2 . 3 

2 . 1 . 3 . ^ 
2 . I . 3 • 3 

'2 . I . 3 • 2 
2 . I . F 2 
2 . I . 2 . 3 
2 . I . 2 . 3 

- • I • 3-3 
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Ungulata. — 

Hip[)c)potain\is . 

Pig family (Suiclae) 

Caiiu'l 

Clicvrotain ('rragulidae) 


3. r.4-3 

2. r.4.3 

3.1-4-3 

3-i-4-3 

1-I-3-3 

3-I-2-3 

1.3-3 

3. «.3.3 


Det'r family (( crvuUu*) 
Hollow-horned ruminants (Bovidae) 


Ta])ir . 

}iorse (liquidac) . 
Kliinoceros 
I’rocavia (Hyrax) 
Elephant 


d . i . 1 . i . 1 . c 
0 ( j 


o.(oor 0.3.3 

‘ 3. 1.3.3 

0.0. 3 

3. 1. 3 . 3 

3.1 .4.3 

3. 1.3.3 

3. 1. 3. 3 

3. 1.3.3 

(0-2). 0.4. 3 

(o-0.(^> 0.4.3 
(I - 2 ) if ^^3 

2.0.4. 3 

.o.d . m . (3-4) m . 3 
■f> 7 


In this aniin.'il Iheio are no preinolars. hut the milk molars (tl.ni) 
and true in<dai\s gradually replace one another from l)efore back- 
ward throughout life, so tliat there are never more than two back 
teeth ill eacli segment of the jaw at any one time. 


R()flrtifia — 

Typical rodents (Simplicidentata) . . 

Hares and rabbits (Duplicidontata) . . * ^ 

Cctncca . — In the living toothed whales (Odontoceti) the denti- 


tion is homodnnt and may l)e as great ns 


(K) 


'I here is 


ev(Ty reason to believe, Iiowever, that they are derived 
from heterodont ancestors. Tn the whalebone whales 
(Mystacocc't i) the teeth are rrplnr(*d by the whalebone in 
the adult, but in the emlirvo slightly calcihed teeth are 
])resent which are atterwards absorbed. 

Till’ liomodoiU dentition of the whak's is a retrograde process, 
and is therefore not eomj)arable to the hornodonl dentition of the 
vertebrates below mammals. 

Siri.’uut . — llie ilentition is mono})hyodont. The manatee has 

1. , c. bark teeth .. 

20 T I 

In till’ Edentata the ant-eaters (Myrmccojdiagidac) and pangolins 
(Manidac) are loolhless, though the latter Iihm’ loetal tooth germs. 
'I'hi^ aard varks (( )rvi terojKKlidae) are somewhat heterodont, while 
the aniKidillos (i)a.sy))odid;ie) and sloths (Bradypodidae) have a 
homodont dentition, which, like that of the whali’s, is retrogrts- 

sive. In the giant armadillo (PriofJnn the formula is 

25 

'riiis aniin.d therefore has a Imndred teeth. In none of the 
h!dentala are the teeth covered with enamel. 

Tn the Marsupialia the typical foriniila is They are 

, -2 
divided into di pvotofJont, in whicli there are not more than - incisors, 

3 

Q 

often as in kangaroos, and polyprntodont^ in which the incisors 


are more than 


as in the Tasmanian wolf ('riiylacimis) and Tas- 


manian devil (Sarcophilus). The marsupial teeth are often re- 
garded as all milk teeth, yet the order is not really monophyodont 
because the germs of the permanent teeth arc fomuMl and aiwwtcd. 
Modern research, however, casts grave doubt on the accuracy of 
this view. 

In the Monotremata the Echidna or spiny ant-eater is quite 
edentulous, while the duck-mole (Ornithorhynchiis) has functional 
molar teeth in youth, though in the adult these are lost, and their 
place is taken by horny plates. 

Keviewing the various tooth forniulat; of mammals the following 
is usually regarded as typical : 


3. 1 - 4. 3 
3 ."i. 4.3 

This, it will be notici'd, is the formula of the pig, and it is also 
that of almost all the Eocene Ungulata. Although the majority 
of mammals are diphyodont, or, in other words, the working teeth 
belong to two dentitions, evidences have lately been submitted of 


ve.stiges of two other series, one on the labial side of the milk 
teeth and one on the lingual side of the permanent series. If 
these are substantiated there would be four dentitions -(i) pre- 
milk ; (2) milk ; (3) permanent ; {.\) post-permanent. 1'he theory, 
though it bridges over tht^ gap between the polyphyodont low’br 
vertebrates anil the apparently diphyodont mammals, is not by 
any means establi.shed. As the teeth are of such importance in 
tin? cla.ssihcation of animals, it will .save continually repeated 
explanations in other articles if .some of the chief terms by which 
they are described are recapitulated and briefly defined here. 

1. Acrodod, a lootli which is anchylosed by its base to the summit 
of a parapet on the jaw\ 

2. Bilophodont, a molar tootli having two transverse ridges on 
its grinding .surface, as in the tapir. 

3. Brachyudont^ a low-crowned molar tooth — the opposite of 
hyp.sodont. 

4. Bunodon\ a tooth bearing conical cu.sps. 

5. Diphyodont, having two .series of feetli (milk and pennanent). 

6. Diproiodont, a marsupial with not more than ^ incisors, often 

only one on each side of the mandible. 

7. Haplodont, a tooth having a simple conical crown with a single 
root. 

8. Ueioodont, a dentition in wliicli the teeth arc not all alik(% 
chiefly characteristic of the Mammalia. 

0. Homodont, a dentition in which the teeth are all alike as in 
many of the lower vertel^ratcs ami some mammals. 

10. Hypsodont, a high-crowned molar tooth, such as that of the 
horse, the opposite to brachydoiit. 

11. Lophodont, a transversely ridged molar tooth; cf. biIo]iho- 
dont. 

12. Monophyodont, having only one dentition (cf. diphy- and 
poly]>hy-odonl). 

13. Multiliiben vlutc, a tooth, the crown of which bears numerous 
conical cusji.s ; held by some to be the primitive condition of tlic 
tnaniinalinn teeth. 

14. Plenrodont, a tooth anchylosed to the inner side of a parapet 
on the jaw. 

15. Poiyhunodont, a synonym for muItitubiTciilatc. 

i(». Polyphyodont, having an endless succes.sion of tmth, as in 
most vertebrates below the mammals. 

17. Polyprotodont, a marsupial haAung an incisor formula of more 

tha n \ 

iK. Proiodont, a stage mi t with in fossil mammals which is an 
advance on the haploilont tooth in that two small cusps are added 
to the main rone. 

K). Sciodont, a back tootli adapted to cutting as in many of the 
Carnivora. 

20. Selenodont, a molar tooth with crescentic ridgi's on its grind- 
ing Kurlace as in nu)^! ruminants. 

21. Thrrodont, a tooth embeddi’d in a socket or alveolus, as in 
mammals. 

22. Pricoiwdont, a fos.sil stage in advance of the ^notoilont. 
'fhere are three w ell-marlced cones in an antero-posterior line. 

23. Trituhcrcnlov, a fos.sil stage siicci'i’ding thi* triconodonl. 'flio 

main cone is ixternal in the lower tei tli and internal in the upper. 
A very connnun form ot bae.k tooth in io.ssil forms and one wliitli 
gives its name to the “tritubiTcular tlieory.” (F. C. J\) 

TEETOTALISM, the pnudicc of total ahstiru-nre from all 
into.Kii'iiling liipiors, himi'c that form of the ternperiince move- 
ment of whii'li the bnsi.s i.s the “ pledge ” to abstain from all 
intoxicating licjuors (.see 'I’jiMrKRANi 'J'here seems no doubt 
that the word, whatiiver its actual origin, is a strengthened form 
of total,” probably influeiieed by “ teetotum ” (7.7k). Ac- 
cording to the Century Ditlionaryj the seiTctary of a New York 
temperance .soriety introdui ed a total absliiience pledge among 
its members, who were thus divided into those who had taken 
the old pUdge, the O.P.’s, to aljsl.iin from spirituous liquors, 
and tlie 'I'.’s, who had taken the new or toUil pledge. 'The 
English version, taken from the account by Jo.scj)h Tavesey 
in the Staunch Teetotaler, January 1867, is that one Richard 
Turner, a Preston artisan and popular temperance speaker, 
declared at a meeting about 1833, that “ nolliing but tee-lee- 
tolal Avould do.” 'I'his repetition of the initial letter does not 
appear to liavc been due to his stammering hut to have been 
a mere emphasis on the word, 'riu* e.\pres.sion seems to have 
obtained instant recognition and popularity. Roth versions 
are apparently authentic, and there .seems no reason to sujipose 
that they are not indepcndint. 

TEETOTUM, a form of lop, used in various games of chance ; 
the body is of polygonal shape, marked with letters or numbers, 
which decide the result of the game, according to the side which 
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remains uppermost on the fall of the top after spinning. Strutt, 
who was horn in 1749, mentions {Sports and Pastimes) the 
teetotum as used in games when he was a boy. It seems that 
in its r.irliest form the body was square, marked on the four 
sides by thti letters A. (Lat. aiifer^ take up or away), indicating 
tliat the player takes one from the pool, D. (Lat. depone^ put 
down), when a fine has to be paid,N. (T>iit. nihiL nothing), and 
'r. (Lat. tottim)y when the whole pool is taken. Other accounts 
give such letters as F.N.D. {dimidinm, half), or H. and T. or 
other combinations of letters. 

TEGEA, an ancient Greek city of Arcadia, situated on a 
plateau which is enclosed by Mts. Parthenium and Maenalus 
vn E. and W., and by two transverse ranges which separate 
it from the plateau of Orchomenus and the Fairotas valley 
respectively. 1'he 'regean territory occupi('d the southern 
part of this spa('e ; the northern half, sundered by projecting 
spurs from the parallel ranges, belonged to iMantineia. The 
entire plain was well adapted for pasturage and corn-growing, 
but was liable to floods owing to the lack of free outlets for its 
water-courses. TIence the regulation of the zetethra or sub- 
terranean conduits which drained away the overflow southward 
was a matter of vital importance iKith to 'legea and to Mantinein, 
and a cause of frequent quarrels. P>y its vicinity to the watcr- 
slicds of the Eurotas and Alpheus, and its command over the 
main roads from Laconia to Argos and the Isthmus, legea like- 
wise was brought into conflict w ith Sparta. 

Tegea was om* of the most ancient cities of Peloponnesus ; 
tradition ascribed its concentration (synoccisni) out of eight 
or nine primitive cantons to a mythical king Aleu-s. From the 
fact that se\’cral Cretan townships passed for colonies of Tegea, 
it may be inferred that this city had oversea connexions in pre- 
historic days. The prominence which legend assigns to its 
king Echcmu.s in opposi^ig the nera('lid invasion shows that it 
was one of the chief Peloponnesian (!ommunities in the pre- 
Dorian epoch. For sevcnil ('c nturics Tegea served as a bulwark 
of Arcadia against the expanding power of i ; though 

ultimately .siilHlued about 550 n.c. it was allowed to retain 
its independence and its Arcadian nationality. During the 
Persian invasion the d'egcans displayed a readiness unusual 
among Peloponnesian cities ; in the battle of Plataea they 
were the first to enter the enemy^s camp. A few years later 
they headed an Arcadian and Argive league against Sparta, 
but by the loss of two pitched battles (l\‘gea and Dipaca) were 
indiu’cd to resume their former hnalty (about ^68-467). In 423 
they broke out into open war with the Mantineians, and when 
the latter rcbelk;d against Sparta and allied themselves with 
Argo^^ and Athens, the Tcgeiins stf>od linnly by Sparta’s side : in 
the decisive battle C)f Mantincia ( \ 18) their troops had a largesharc 
in the overthrow of the coalition. During the early 4th century 
before Christ Tegea continued to support Sparta against the 
Mantincians and other malcontents. After tlie battle of Lcuctra 
the philo-Laconian party was expelled with >Jantineian help. 
Tegea henceforth took an active part in the revival of tiie 
Arcadian League and the prosecution of the war in alliance with 
I'hcbes against Sparta (^:;7 1-362), and' the ultimate defection 
of Mantineia confirmed it in its federalist tendencies. The 
f(;iindation of the ne\v federal capital Megalopolis threw Tegea 
somewhat into the shade. It showed itself hostile to the 
Macedonians, and in 266 joined the Chremonidean League 
against Antigonus Gonatas. I’o the incjjrporation of Mantineia 
into the Achaean League (233) d'egea replied by allying itself 
with the Aetolians, who in turn made it over to Clcomenes III. 
of Sparta (2 28). From the latter it was transferred by Anti- 
gonus Doson to the Achaean T.eague (222) ; in 218 it was again 
occupied i)y the Spartans but reconquered in 207 by the Achaean 
gcncTnl Philopocnien. In Augustus’ lime Tegea was the only 
important town of Arcadia, but its history throughout the 
Homan and Byzantine periods is obscure ; it ceased to exist 
as a Greek city after the Gothic invasion of 395. During the 
h'unkish occupation its place was taken by the fortress of 
Xik/j. At the time of the 'lurkish conquest (145^) Nikli had 
l)cen superseded by a fair-sized town called Mouclili, which in 


turn disappeared when the new city of Tripolitsa was founded 
about 3 ni. N.VV. 'fhe site is now occupied by the small 
village of Piali. 

Authorities. -Strabo pp. 337, 3S8 ; Pausiinias viii. 44 -49, 
53 54 ; Herodotus i. 05 11., ix. 35, 70; Thucydides v. 32-73; 
Xenophon, HtilouL ci, vi., vii. ; i'olybius ii. 46, 54 It., v. 17, xi. 18 ; 
W. M. Leake, I 'rurels in the Morea (I^ondon, 1830), i. pp. 88-100, 
ii. 328-334 ; E. Curtins, Peloponncsos (Gotha, 1851), 1. pp. 247- 
264; W. Loriiig in Juiirnal of Hellenic Studies^ xix. (1899) pp. 
25-89; Seiiwedler, De I^rhus Tcf^caticis (Leipzig, 188b) ; 'laropLA ttjs 
T€7^as. uttA toO Tf7€aTCKoO ii'PotV /xou (Athens, 1890) ; for coins: 

B. V. Head, llistoria Xunwnan (Oxford, 1S87), pp. 350-351 
and art. Numismatics, section Hvcck^ § " Arcadia." 

(M. O. B. C.) 

Archaeology. — -The temple of Athena Alca at Tegea is (k’srrihcd 
by Pausania.s as excelling all others in the Peloponncsc both 
in size and in beauty of construction. The original tciri[)le 
was said to have been built by Alcus, the founder of tlu* city ; 
it was superseded by a larger one which was destroyed by fire 
in 395 B.c. 'the rebuilding was entrusted to S('opas, tlie great 
sculptor; anil it is probable that he not only acted as architect, 
but also provided the sculidiiral groups which ornamented the 
]vcdiments. Like tlie temple at rhigalia, it combined the forms 
of all three orders— Doric', Ionic and Corinthian. Pansanias 
asserts that the outer order was Ionic ; but cxca\alions have 
proved that it was Doric. The jiedimcntal groups of llie temple 
represented at the front, the hunt of the Calydonian boar, and, 
at the hack, the battle of Achilles and Tclephus. Both subjects 
were intimately associated with the temple, for Atalanta had 
dedicated in it the faci* and tusks of the hoar, which had been 
awarded to her as the first to wound it ; and d'elephns was 
the son of Heracles and tlie pric.stess Auge. I'wo lu‘ads of 
heroes and that of the boar wen' found before i88o ; later 
exiavation, in 1883, showed the plan of the temple, which 
had .six columns at front and back, and thirteen at the side.s. 
In 0)00 the FTcncli school at Athens recovered more fragments 
of sculpture, including a head of Heracles and the toi’so and 
possibly the head of Atalanta, these last two of Parian marble. 
The other heads are badly damaged owing to the fact that the 
white marble from Doliana, of wliich they arc made, docs not 
resist damp. But they still show in the iiitcnsity of their 
c:\j.»rcssion the power of expressing passic^m for wliich Scopas 
was famous beyond all other ancient sculptors. Sia Grickis. 
Akt, fig. 63. 

See it. Ireu, Mitthcil. d. dcutsch. Inst. Athcn., vi. 18S1 ; \V. 

I)or|)lt‘Id, ibiik, viii. 1883 ; i). Miaulel, Bulletin de enn'cs/u-ndcnirr 
hellcuiiqite, \xv. i<)Oi Pausanins viii. 4S-,^7. (IC. (lu.) 

TEGERNSEE, a lake of Germany, in the province of Upper 
Bavaria, situated in a beautilul mountain country, 23*82 ft. 
above the sea, 34 m. S. from Munich by rail to Gniund, a 
village with a station on the north shore. The lake is 4 m. 
long, averages i] in. broad, and is about 235 ft. deep. Its 
waters discharge through the Manglall into the Inn. 'fhe 
.southern part is environed by high and well-wooded hills, 
while on the northern side, where it del^oiiclics on the plain, 
the banks arc flat and less attractive. Prosperous villages and 
handsome villas stud its shores, and it is one of the most fre- 
quented .summer resorts in the vicinity of Munich. 

The village of 'fi'grrnsce (pop. 1742 in 1905), on the cast 
bank, has a parish church dating from the 15111 century, a 
ducal castle which was formerly a Boned ii'tinc monastery, 
and a hospital, founded in connexion with the large ophthalmic 
practice of the late Duke Charles Theodore of Bavaria. 

Sro Frcyherg, Aelteste Gcschichte von Tegcrusee (Munich, 1822) ; 
Hack, Teaernsee (Munich, 1S88) ; Brcni, Dcy TegernseCy Unuwlogische 
Stiidie (Munich, 1906). 

TEGETTHOFF, WILHELM VON, Baron (1827-1871), 
Austrian admiral, son of Lieutenant-Colonel Karl von Tcgett- 
hofl, was born at Marburg, in vStyria, on the 23rd of December 
1827. After passing through the naval college at Venice, he 
finst scrvTii afloat in 1845, and in 1848 was made an ensign. 
In 1849 he was present at the blockade of Venice, re.sulting 
in its surrender. In 1852 he was promoted to be a lieutenant, 
and during the Crimean war was employed on a sort of police 
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duty at the Sulina mouth of the Danube, which brought him 
to the favourable notice of the Archduke Maximilian, who in 
1854 had been appointed head of the navy with the style of 
rear-admiral. After some time in a semi-oflicial scientific 
expedition in Kgypt, Arabia, and the Red Sea down to the 
island of Socotra, 'regettholf was promoted to the rank of 
captain of the third class, and in 1858 he commanded the 
corvette “ Erzherzog Friedrich” on the coast of Morocco, 
then in a very disturbed state. The corvette returned to 
Trieste on the imminence of the war with France ; hut during 
18159 the k'rcnch fleet commanded the Adriatic in vastly superior 
force, against which the Austrians were pow(?rl(iss. After the 
peace 'i'cgetthoff made a voyage to brazil as aide-de-camp to 
Maximilian, and in 1860-63 commanded a large frigate in the 
Levant during the disturbances in Syria, and on the coast of 
Greece or in the Piraeus at the time of tlie Greek revolution. 
Towards the end of 1863 he was sent to th(‘. North Sea as com- 
modore in command of two frigates, with whi('h, together with 
three small Prussian gunboats, he fought an action with the 
Danish squadron, and though without any decisive success, 
succeeded in raising the blockade of the mouths of the Elbe 
and Weser. The Austrian emperor answered 'regetthoffs tele- 
graphic despatch by another j)romoting him to be rear-admiral, 
and conferring on him the Order of the Iron Grown. In 1865 
he commanded a small scjuadron in the Mediterranean, and in 
the war of i8()6 \vas j)laced in command of the whole effective 
lorce of the Austrian navy. Witli all his efforts, howcv(‘r, 
this was markedly inferior to the Italian force opposed to it, 
and when the two fleets met off Lissa on the 20th of July, the 
decisive victory of tlie Austrians was entirely due to the personal 
superiority of 'ri'gelthoff and the oflicers whom he in great 
measure had trained. In numbers, in ships, and in armament 
the Italians were muc h the more powerful, but they had neither 
a capable chief nor cflicicnt officers, 'fegetthoff was immedi- 
ately promoted, by telegraph, to the rank of vice-admiral, and 
among the many decorations conferred on him was one from 
his former commander, the unfortunate Maximilian, at this 
time emperor of Mexi('0, whose body was in the following year 
brought liomc by Tegelthoff. In March t868 he was appointed 
head of tlic naval section of the War Offlro and commander-in- 
chief of the navy, which offices he luld till his death at Vienna, 
after a very short illness, on the 7th of April 1871- — in the 
words of the semi-oflicial notice — “ zu friih fiir Osterreich.” 

(J. K. L.) 

TEGGIANO (anc. Te^ianumj formerly called Diano), a town 
in ('ampania, Italy, in the province of vSalerno, 45 m. S.E. of 
tliat town. Pop. (1901) 5095. It is situated 2090 ft. above 
sea-level on an isolated eminence above the upper part of the 
valley of tlic Negro (ane. Tmnv^cr), to which it gives the name 
of Val di Diano. It represents the ancient 'IVgianum, a muni- 
cipal town of Lucania, made into a colony by Nero, of which 
the ruins can be traced at the foot of the hill, with an ancient 
Roman bridge. An Osc'an sepulchral inscription in Greek 
letters has been found here (cf. W. Corssen in Kphenicris Ejn- 
^raficiiy ii. 153). If possesses a ('asllc, several churches of some 
interest, and three conventual buildings. Tn 1497 it was 
strong enough to resist, under Antonio Sanseverino of Salerno, 
the siege undertaken by Frederick of Aragon. (T, As.) 

TKGNl^R, ESAIAS (1782-1840), Swedish writer, was born on 
the 13th of November 1782, at Kyrkcrud in Wermland. Jlis 
father was a pastor, and his grandparents on both sides were 
peasants, llis father, whose name had been Esaias Lucasson, 
took the surname of Tegnerus — altered by his fifth son, the 
poet, to Tcgner — from the hamlet of Tegnaby in Sm&land, 
where he was horn. Tn 1792 Tegnerus died. In 1799 Esaias 
TcgiK^r, hitherto educated in the country, entered the university 
of Lund, wh(ire he graduated in philosophy in 1802, and con- 
tinued as tutor until 1810, when he was elected Greek lecturer. 
In 1806 he married Anna Maria Gustava Myhrman, to whom 
he had been attached since his earliest youth. In 1812 he was 
named professor, and continued to work as a lecturer in Lund 
until 1824, when he was made bishop of Vexio. At Vexio he 
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remained until his death, twenty-two years later. Tegner’s 
early poems have litth^ merit. He was comparatively slow in 
development. His first great success was a dithyrambic war- 
song for the army of 1808, which stirred every Swedish heart. 
In 1811 his patriotic poem Svea won the great prize of the 
Swedish Academy, and made him famous. In the same year 
was founded in Stockholm the Gothic League {(iotiska forbun- 
del), a sort of club of young and j patriotic men of letters, of 
whom Tegner quickly became the duif. 'fhe (lull published 
a magazine, entitled Iduna, in which it printed a great deal 
of excellent poetry, and ventilated its vit ws, part i( \ilarly as 
regards the study of old Icelandic literature and history. 
'Icgner, Gcijcr, Afzelius, and Nicander became the most famous 
members of the Gothic League. Of the vcr\’ numerous poems 
written by 'fegner in the little room at Lund which is now 
shown to visitors as the 'fegner museum, the majority are 
short, and even occasional lyrics. His celebrated lo the 
Sun datt.'s from 1817. He completed three poems of a more 
ambitious character, on which his fame chiefly rests. Of these, 
two, the romanc'c of Axd (1822) and the delicately-chiselled idyl 
of Nativardsbaruen (“ 'fhe First ('omriiunion,” 1820), translated 
by Longfc^llow, take a secondary place in romjiarison with 
Tcgnc*r’s niaslcrpicce, of world-wide fame. In 1820 he pub- 
lished in Iduna ce rtain fragments of an epic or r\c;lc of cpic'al 
pieces, on whic h he was then working, FV/V/z/c/i' saga or the Story 
of Frithiof. In 1822 he published five more cantos, and in 1825 
the entire poem. Hefore it was completed it was famous 
throughout Europe ; tlie aged Goethe took up his pen to 
commend to his cciuntrymcn this ‘‘ alte, kriiftige, gigantisch- 
barbari.sche Dichtart,” and dc'sired Amalie \’on Jmhoff to 
translate it into German. This romantic paraphrase of an 
ancient saga was composed in twenty- four cantos, all differing 
in verse form, mcxlelled somewhat, it is onl\' fair to say, on 
an earlier Danisli masterpiece, the JJelge of ( fhlensrhlagcr. 
Frilhjofs saga is ihc.^ best known of all Swedish productions ; it 
is said to have beem translated twenty-two times into Engli.sh, 
twenty times into German, and once at least into every 
European langage. It is far from satisfying the demands of 
more recent antiquarian research, but it still is allow'cd to give 
the freshest existing impression, in imaginative form, of life in 
•arly Scandinavia. In later years 'Fegner bc'gan, but left un- 
finished, two important epic'al poems, Gerda and Kronbruden, 
'Fhe period of ll'.e j)ublication of Frith jofs saga (1825) was the 
critical epocL of his career. It made him one of the most 
famous poets in Eiircjpe ; it transferred him from his study in 
Lund to the bishop’s palace in Vexio ; it marked the first 
breakdown of his health, which had hilherto I^een excellent ; 
and it wdtnessc cl ii singular moral crisis in the inner history of 
the poet, about which much has been written, but of which 
little is known. Tegner w'as at this time pa.ssionatc'ly in love 
with a certain beautiful Euphrosyne l^ilm, the wife of a town 
councillor in Lund, and this unfcjrtunale passion, while it in- 
spired miieh of his finest poclry, turned the poet^; blood to 
gall. From this time forward the lieartlessiu*ss of woman is 
one of TegneVs principal themes. It is a remarkable sign of 
tb.e condition ol Sweden at that lime that a man not in holy 
orders, and so little in possession of the religious temperament 
as 'I'egncjr, should be offered and should accept a l)ishop's 
crosier. lie did not hesitate in accepting it : it was a great 
hejnour ; he was poor ; and he was anxious to get away from 
Lund. No sooner, however, had he begun to study for his new 
duties than he began to regret the step he had taken. It was 
neverthciless too late to go back, and 'legncV made a respectable 
Ifishop as long as his health lasted. But he became moody and 
melancholy ; as early as 1833 he complained of fiery heats in 
his brain, and in 1840, during a visit tcj Stockholm, he suddenly 
became insane. He was sent to an asylum in Schleswig, and 
early in 1841 he was cured, and able to return to Vexio. It was 
during his convalescence in Schleswig that he composed Kron-’ 
bruden. He wrote no more of importance ; in 1843 he had a 
stroke of apoplexy, and on the 2nd of November 1846 he died 
in Vexio. From 1819 he had been a member of the Swedish 
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Academy, where he was succeeded by his biographer and best 
imitator Bottiger. 

Soe Bokigor, Teckninq af Tcqmrs I.efnad : tioorg Brandfs, 
Usaias Teqtier ; I'hommandcr, Tankar orh J.ojen. (I*-. G.) 

TEGUCIGALPA, the capital of Honduras and of the depart- 
ment of TcgiK'igalpa ; situated 3200 ft. above sea-lc\ el, on the 
river Choluteca, and at the head of a railway to the port ol San 
Lorenzo on Fonseca Bay. Pup. (1905) about 35,000. 'IVguci- 
galpa is the largest and finest city in tlie republic. 'Fhe majority 
of its houses are of one storey, built roiiiKl a central court ; the 
windows are usually unglazed but protected by iron bars which 
project into the narrow cobble-paved strt'ets. The ttxais of 
civic life is near the central park, in which stands a bronze 
equestrian statue of EVancisco Morazan (1792-1842), the 
Hondurian statesman and soldier. ETonting the park is a 
domed cathedral, one of the largest and most ornate churches 
in Honduras. Other noteworthy buildings are the government 
olfices, university, school of industry and art, national printing 
works, and law courts. A lofty ten-arched bridge over the 
CholutC('a ('onnec'ts the city with its priiK'ipal suburb, Con- 
cepcion or Comayaguela. Tegucigalpa became capital of 
Honduras, a status it had previously shared with Comayagua, 
in 1S80. During the iSth centur\' the neighbourhood was 
famous for its gold, silver and marble, but in modern times 
the mines and quarries have greatly declined in value, and 
farming is the chief local industry. In 1907 Tegucigalpa was 
occupied by the Nic araguan invaders. 

TEGULA, the Latin term for the convex covering tile of a 
roof, as distinguished from the imbrex ^ the concave tile (see 
Tilks). 

TEHERAN (more properly Tehran), a province of Persia, 
with capital of the .same name (which is also the capital of the 
Persian empire). It pays a yearly revenue of about £100,000, 
and comprises the distri('ts of Saujhulagh, Shahriar, Feshaviyeh, 
Shimran, Kasran and Veramin. The first throe, .situated 
north-west, west and south of the city of 'rcheran, arc very 
fertile, and supply the capital with grain, grapc's and melons. 
Shimran, the distru t north of the city, and on the slopes of the 
Elburz (rising to an elevation of 12,600 ft.) has 63 villages (one, 
Tajrish, the seat of the governor, with a population of over 3000), 
whidi are much frequented during the snmnuT months by the 
inhabitants of the city .seeking relief from the great heat. One 
of the villages, Oulhek or Gulahck, but correctly Kulhek (with 
a guttural K, and meaning a small, reedy mere), situated 800 ft. 
above the city of Teheran and 6\ m. from it, was given in fief to 
the British government by Tmth Ali Shah about 1830 for the 
.summer quarters of the British legation. Zergendeh, a village 
adjoining Gulhek, is held in a similar manner by the Russian 
government, and the Russian legation stays there during the 
summer. Kasran is a hilly district north-cast of Teheran, 
with numerous coal mines (inferior coal of the Jurassic period) 
and streams abounding with salmon trout. 'I'he Veramin 
district, south-east of 'Fcheran city, has 123 villages, and su|)- 
plies the ( ity and surrounding districts with wheat, barley and 
rice. It is watered by the Jajrud river, and is considered one 
of the most fertile districts of Persia. 

TEHERAN, the capital of Persia and of the province of 
the same name, 70 m. S. of the southern shore of the Caspian 
Sea. It is situated on an immense gravel deposit which slopes 
down from the foot of the Elburz mountain (rising to an alti- 
tude of 12,600 ft.) 8 or 9 m. N. of the city, and extends for 
16 m. to near Shah-abdul-Azim, 5.I m. S. of it. Teheran was 
formerly a kind of polygon about 4 m. in circumference, with 
a mud wall and towers, a dry ditch and six gates, but in t86q 
Nasr-ud-din Shah decided upon enlarging the city ; the old 
wall and towers were demolished, the ditch was filled up and 
used for building sites, and an enceinte consisting of a ditch 
and 58 unequal bastions according to Vau ban’s first system 
was constructed and completed in 1874. The city then took 
the shape of an irregular octagon, and its circumference (a line 
through the salient angles of the bastions) measures 19,596 
metres, or 12*18 m. The area within the bastions is about 


7-1 S(j. m. There arc twelve gates, which are closed from two 
hours after sunset to im hour before sunrise. According to 
observations taken in 1895 British officers in ronnexion 
with determining the longitude of Madras, the longitude of 
leheran (pillar at the north-western corner of the British 
legation grounds) is 51° 25' 2*8" E. d'hc latitude of the old 
telegraph office, which was situated almost due S., is 35° 41' 
6-83" N., and its elevation 3S10 ft. The northern gates of 
the city are 282 ft. above the southern ones. Teheran has 
little to distinguish it in geiuTal outward appearance from 
other cities of the country, though in recent years (since the 
above-mentioned extension) many broad and straiglit streets 
and a number of buildings of western architecture, shops with 
show windows, cdectric' lamps, cabs, Nx., have been introduced. 
“ We arc in a c ity which was born and nurtured in the Ehast, 
but is beginning to clothe itself at a West-End tailor^s 
(Curzon). Most of the innovations are to be seen only in the 
northern part of the town where the Europeans and many 
well-to-do natives reside. The ark or citadel, situated ncmly 
in the centre of the town, contains the shah’s palace and a 
number of modern buildings of respectable appearance, for 
instance the foreign office, the war olTice, c-ustoms, telegraph 
station, arsenal, &c. Immediately north of the ark are the 
Alaidan 'luplchaneh (Artillery Scpiare), 270 yds. by 120, and 
the great Maidan i Mashk (Maidan of drill), the military parade 
ground, 550 yds. by 350. South ot the ark are the bazaars, 
the central arcade and caravanserai built c. 1850 by the prime 
minister Mirza Taki Khan, commonly known as the amir, and 
bcycjnd them, as well as on the c^ast and west, are the*, quarters 
of the old town, with narrow, crooked and mosth iinpavcd 
and unc:lc*an strecTs. Tclicran has 6.J in. of lram\va\s (.single 
lines) and is c:onnec:ted with Shah-abdul-Azim by a single line 
of railway of one-metre gauge and 5J m. long (the only railway 
in Persia). Water is freckly .supplied to the town by means of 
about thirty undcTground c'anals {kmjats), led from the slope 
of the northern hills and running 5 to ro m. at eonsidc.TabIc 
depths below the surface. Tlic water supply would be amjjlcj 
for the re(]uirements of the population if it c'ould I'lc regularly 
and ec|ualiy distril)iitc‘d ; but the supply in the months of 
October and Noveml)er i> cmly about one-half of that during 
March, and mucli water is lost through open ditch(‘s and by 
leakages 'The distribution thcrelore is irregular : in winter 
and early spring, when the gardens require very little water 
from the canals, the siip])ly is too great, and in summcT it is 
too little. It has been calc ulated that the mc'an water supjily 
amounts to the enormous quantity of c)2i,ooo gallons per hour 
all the year round, but that, alter clc'ducting the quantity 
wasted in clistribiilion, irrigation ol garclc*ns, filling tanks and 
baths, watering streets, l\:c., there remain forty-two gallons jxa* 
hc^ad daily during the month of April, scvciitc*en during [ulv, 
August and Sc'ptemher, and ten during October and November. 
Even the last (juanlity would sulhi e if evcoly distributed, but 
as most of the canals are private properly and indepcodemt 
of govcxnnu'iit or munic ipal c’ontrol. the clislribiition is unequal, 
and it frequently happens that wheo some jiarts of the city 
have w^atcT in abundance olhcTS have hardly any. Teheran 
has many inos(]uc*s. all of recent date, the finest being the one 
eallc'd Ma.sjcd i Sipahsalar, built by Mirza Husain Khan Sipah- 
.salar Azam, who was prime minister lor t(*n years until i88.|. 
It is situated in the new part of the city and adjoining it is 
the Raliaristan palace, once thci rc*sidencc of Sipahsalar, after- 
wards occupied by the national as.scmbly. Another notable 
mosque is the Masjed i Shah, eompletecl c. 18^0. There are 
al.so many colleges and sc'hools, .some* of them w'ith ENiropean 
teacdiers, including the “ German Sc hool ” (i()07) with a yearly 
subsidy of £2200 from the .shah. Before Nasr-ud-clin’s first 
voyage to Europe in 1873 only four western slates had legations 
and consulates at 'leheran : now twelve states are represented. 

I’lie present population of Teheran is about 280,000, including 
600 Europeans, 4000 Jews, the same number of Armenians, 
200 Zorocistrians, and a garrison of 3000 to 4000. The climate 
is considered unhealthy, particularly in the summer and early 
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autumn, when typhoid, aj^ue and other fevers arc prevalent, 
hut something in the way of sanitation has been effected and 
there is a di‘tin('t improvement. The author of the Zinat 
el majifliSy writing in 150^, states that cholera frequently 
visite(l the rilv, and, the north being shut off by high moun- 
tains, the air was hot and evil-smelling and the water un- 
wholesome, in fact the climate was so bad that even the Angel 
of Death ran away from it. ITe mean yearly temperature 
calculated from oi)servations taken for a number of years 
ending £Q02 was 62‘6‘^ I^\, the higliest temperature observed 
was Tii°, the lowest 3°, giving a difference of 108° between 
extremes. 'I’lie hottest month is July, with a mean of 85*2"*, 
the coldest January, with a mean of 34*25°. 'I'he mean annual 
rainfall during a period of 15 years ending 31st December 
J907, was 10 ins. 

In the J dhinkusha i Jiwaini, a Persian history written in 
the 13th renlury, the name of the town is written Tiran, wdiilc 
other works have the name as it is now written, viz. Tehran. 
The latter spelling is due to Arab influence, old Persian names 
being fre(|uently Arabicized and sometinu's becoming unrecog- 
nizaljle. Two villages in the neighbourhood of Isfahan appear 
as 'riran in old documents, while in modern revenue accounts 
and lists tlu v are written Tehran. d'he Muinn cl Buldan, 
a geograf)hi( al dictionary written in I22.t, describes Teheran 
as a village 4 m. distant from Rai (Rhages). Pietro della 
Valle, who passed a night (June 6-7, i6tS) at 'leheran, writes 
“ Taheran (perhaps thinking it to be a plural of taheVy “ the 
pure ”), and Sir 'I'homas Herbert, who visited it on the 14th of 
June 1^27, ('alls it “ 'Pyroan,” and states that it contained 
3000 houses built of sun-dried bricks and had its water supply 
from a littk^ river whi('h flowed through it in two branches. 
Almost the whole of the city was deslroycxl by the Afghans in 
J723, and 'leheran did not n'gain any importance until the 
close of the century when Agha Mahommed Khan, the founder 
of the Kajar dynasty, made it his ('apital and residence. Dr 
Olivier, who visited 'Peheran in 170b, says, “ In spite of Agha 
Mohammed Khan’s efforts to indu('(‘ people to settle and mer- 
chants and manufacturers to establish thcanselves there, the 
population of Teheran does not amount to 15,000 souls, includ- 
ing a. garrison of -5000.” (A. H.-S.) 

TEHRI, a native state in North(irn India, in political sub- 
ordination to the United Provinces : area, 4200 sq. m. ; pc.ipu- 
lation (igoi) 268,885 ; estimated nwenue, £28,000. Tt lies 
entirely amid the Plirnalayas, containing ranges from 20,000 
to 23,000 ft. above sea- level, and also the sources of both the 
Ganges and the Jumna, with the plac'c^s of pilgrimage associated 
with thean. 'I’he f(^rests, which have lunn leased to the Piritish 
government, are very valuable, yielding several kinds of pine, 
oak and cedar. 'Phe cre^w are rice, small millets, wheat, 
potatoes and a little t(*a. The (diief, whose title is raja, is 
d(‘si'(*nded from a Rajput family which formerly ruled over all 
Garhwal. 'Phe existing state was ('reated by the Rritish after 
the war with N(.‘pal in 1815. The town of 'Pehri, on the river 
Hhagirathi (as the Ganges is here calliMl) has a pop. (iqoi) of 

TEHUANTEPEC (from ieniaiii-telyec — jaguar-hill ”), the 
town which gives its name to the isthmus, gulf and railway, 
stands on the; 'Pehuantopec river about 15 m. from its mouth 
and 13 m. by rail from Salitui Cruz. Pop. (i<)0.t, estimated) 
10,000. It is a typical, straggling Indian town, occupying the 
slope of a hill on the Pacific side of the divide, wn'th a beautiful 
vi(iw of the riv(‘r valley and the. distant sierras to the N. 'I'he 
streets are little more than crooked paths up the hillside, and 
the habitations arc for th(^ most part thatched, mud-walled 
huts. The population of the t(^wn and of the surrounding 
district is composed almost wholly of Indians of the gr(*at 
Zapotcca family. The 'Pehuanas of 'I'chuantcipec arc noted 
for the beauty and graceful ('arriage of their women, who are 
reputed to be the finest-looking among the native race.s of 
Mexico. 'I'he women are the traders in 'i'ehuantepec and do 
little menial work — a result, apparently, of the influence of 
beauty. 'Phe local industries include the making of “ caha,” a 
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canc spirit, and the weaving of cotton fabrics, dyed with the 
juice of a marine shell-fish {Purpura patnla) found on the 
neighbouring coast. Indigo was formerly grown in the vicinity 
and cochineal gathered for export, but both of these industries 
have declined. 

TEHUANTEPEC, an isthmus of Mexico lying between the 
Gulfs of Campeche (('ampeachy) and Tehuantepec, with the 
Mexican states of Tabasco and Chiapas on the K., and Vera 
Cruz and Oaxaca on the W. It includes that part of Mexico 
lying between the Q4th and 96th meridians of W. longitude, or 
the south-eastern parts of Vera Cruz and Oaxaca, wdth perhaps 
small districts of Chiapas and 'I'abasco. It is 125 m. across 
at its narrowest part from gulf to gulf, or 120 m. to the head of 
T.aguna Superior on llui Pacific coast. The Sierra Madre 
breaks down at this jioint into a broad, plateau-like ridge, 
whose elevation, at the highest point reached by the Tehuan- 
t(‘pec railway (Chivela Pass) is 735 ft. The northern side of 
the isthmus is swampy and densely covered with jungle, which 
has been a greater obstacle to railway construction than the 
grades in crossing the sierra. 'Phe whole region is hot and 
malarial, except the open elevations where the winds from the 
Pacific render it comparatively cool and healthful. 'Phe lumual 
rainfall on the Atlantic or northern slope is 156 in. (Knock) and 
the maximum temperature about 95° in the shade. 'Phe 
Pacific slope has a light rainfall and dryer climate. 

Since the days of C.'ort(;s, the 'fehuan tepee isthmus has been 
considered a favourable route, first for an interoeeanic canal, 
and then for an interoeeanic railway. Its proximity to the 
axis of international trade gives it some advantage over the 
l^inama route, which is counterbalanic'd by the narrower 
width of the latter. When the great cost of a ('anal across the 
isthmus compelled enginci^rs and capitalists to give it up as 
impracticable, James H. Eads proposed to construct a quadruple 
track ship-railway, and the scheme received serious attention 
for some lime. 'Phen came proji'cls for a.n ordinary railway, 
and several c(;nccssions were grantt'd by the Mexican govern- 
ment for this purpose from 1857 to 1882. In the last-named 
year the Mexican governnK'nt resolved to undertake the enter- 
prise on its own account, and entti'ed into contracts with a 
prominent Mexican contractor for the work. In 1S8S this 
contract was n.tscinded, after 67 m. of road had been completed. 
'Phe next contract was fruitless through the death of the 
contractor, and the third failed to complete the work within 
the sum spe('ifie(l (£2,700,000). 'Phis was in 1893, and 37 m. 
remained to lie built. A fourth contract resulted in the com- 
pletion of the line from coast to coast in 189.^, when it was 
found tiiat the terminal ports werf^ deficient in facilities and 
the road too light for heavy traflic. 'Phe government then 
entiTcd into a ('ontract with the London firm of contractors 
of S. Pearson & Sim, Ltd., who had constructed the drainage 
works of the valley of .Mexico and the new port works of Vera 
Cruz, to riibuild the line and construct terminal ports at 
Coatzacoalcos, on the Gulf cixist, and Salina ('ruz, on the Pacific 
side. 'Phe work was done for account of the Mexican govern- 
ment. Work began on the i6th of December 1899, and was 
finished to a point where its formal opening for traffic was 
possible in January 1907. 

The railway is 192 m. long, with a branch of 18 m. bctweim 
Juilc and .San Juan tCvangelista. TIic niinimuin tloplh a I low 
water ill botli ports is 33 ft., and an extimsivc system of (juays and 
railw^ay tracks at both terniinals alfords anqdc facilities for the 
expeditious handling of heavy cargoes. The general olhees, shops, 
hospital, are locaterl at Rincon Antonio, at the entrance to the 
Chivela Pas.s, where the li*mperaUire is ccwil and healthful conditions 
prevail. At Santa l.ucrceia, 109 m. from Salina Cruz, connexion 
IS ina<le with the Vera Cruz and Pacific railway (a government 
lim*), 2T3 m. to Cordova and 31 1 m. to Mexicf) city. 

TEHUELCHE, Chuelciie, or PIuii.uche (“ Southern 
People ”), th(i generic name given by the whites of Argentina 
to the Indian tribes of Patagonia {q.v,), 

TEIGNMOUTH, JOHN SHORE, ist Baron (1751-1834), 
governor-general of India, was born on the 8th of October 1751, 
the son of Thomas Shore, a supercargo in the service of the 
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East India ("onipany. Tic was educated at Harrow, and went 
out to India as a writer in the Civil Service in 1769. IFc 

became a membiT of the Supreme Councdl (i787-S<>), in which 
capa('ity he assisted Lord Cornwallis in introducin.e: many reforms, 
but did not approve his permanent settlement ()f Heni^al. On 
the retirement of (.'ornwallis, he was aj)poinled governor- 
general (1793-98), adopting a policy of non-inlerlerence, but 
deposed \Vazir Ali, for wimin he suhstitiitt‘d Saadat All as 
nawab of Oudh. His len.i of orlice was also signalized by a 
mutiny of the ofTicers of the Indian army, whic h he met with 
coiu'^assions. Me was created a baroned in 1702, and liaron 
'IVignmouth in the peerage of In'Iand in 1798. On his retire- 
ment from India he was appointed member of the board of 
control (1807-28), and was for many years president of the 
briiish and Foreign Bible ScKiety. He died on the I4lh of 
February 1834. 

Ste MiDioiis of f.oyd rrfqnnfonfh, by his sou (iS.j -j). 

TEIGNMOUTH, a seaport and market town in the Ashburton 
parliamentary division of Devonshire, England, at the mouth 
of the riviT I'eign, on the English ( hannel, 15 m. S. by K. of 
Exeter, by the Greac Western railway. Pop. of urlxm distrid 
(1901) 8636. 'I’wo parishes. East and West 'IVignmouth, form 
the town. It lies ])artly on a peninsula betwecai tiu' river and 
the sea, partly on the wooili d uplands which enclose the valley 
and rise gradually to the high moors bemeath Heytor. 'I'he Den, 
or Dene, forms a promenade along the sea-front, wdth a small 
lighthouse and a pier. St Michael’s church in East 'reign- 
mouth was rebuilt in 1824 in Decorated style, but retains a 
Norman doorway and other ancient portions; of St James’, 
in West 'reignrnouth, the south poreh and tower are Norman. 
'Fhcre are a theological college for Redemptorists, and a Bene- 
dictine convent, dedicated to St Scholastica. 'I'he taitranct* to 
the harbour has been improved by dn'dging, and tl\e two quays 
accommodate vessels drawing 13 ft. at neap tides. Pipeclay and 
china clay, from Kingsteignton, are sliippcd for the Stafford- 
shire potteries, while coal and general goods are imported. 
Pilchard, herrings, whiting and mackerel are taken, and salmon 
in the 'Feign. Malting, brewing and boatbuilding arc also 
carried on. East 'reignrnouth was formerly called 'IVignmouth 
Regis, and West 'Feignmouth, 'I'eignmouth Episeopi. 

'Feigrirnouth (Teineinue, Tengcniue) possesses! a chun'h of 
St Miehacl as early as 1044, when what is now Fkist 'Fcign- 
moiith was granted by luhvard th(^ Confessor to Leolric', bishop 
of Exeter, and an allusion to salterers in the same grant proves 
the cxisterif'e of the salt industry at that date. 'Feignmouth 
is not mentioned in the Domesday Survey, but in 1276 what 
is now West 'Feignmouth appears as a mesne borough held 
by the dean and chapter of Ex.jter ; what is now 1 ‘kist Teign- 
mouth continuing with the bishop, who was accused in that 
year of holding in his manor a market which should Ik; held 
in the borough. 'Fhe bishop’s manor was alienated in 1550 
to Sir Andrew Dudley, but West 'Feignmouth remained with 
the dean and chapter until early in the igth century. In the 
rnidfile ages 'IVignmouth was a flourishing f)ort. able to furnish 
7 ships and 120 mariners to the Calais expedition of 1347, and 
depending chiefly on the fishing and salt inrlnslrit's. In the 
early part of llie 17th century the town had fallen into decay’, 
but it speedily recovered, and in 1744 could (ontribute tweniy 
vessels to the Newfoundland shipping trade. 'Flu; borough 
was never represented in parliament, nor incorporated hy 
charter. The Saturday’ market, which was held up to the 
19th century, is mentioned in 1220, and was confirmed by 
royxd charter in 1253, together with a fair at Michaelmas. 
Teignmoulh was burned by' French pirates in 1340, and was 
again devastated by’ the French on the 26th of June 1690. 

Si;e Victoria County History, Devonshire : The Teignmoulh Guide 
and Comp'.ete Handbook to the Town and Neighbourhood ('IVignmouth, 
*875). 

TEIRESIAS, in Greek legend, a famous Theban seer, son 
of Flueres and Chariclo. He was a descendant of Udaeus, one 
of the men who had sprung up from the serpent’s teeth sown 
by Cadmus. He was blind from his seventh year, for which 


various causes were alleged. Some said that the gods had 
blinded him because he had revealed to men what tlu*y ought 
not to know. Others said that Athena (or Artcmi.s) blinded 
him h('cause he had si'cn her naked in the hath ; when his 
mother prayed Athena to restore his sight, the godek'ss, being 
unable to do so, purged his ears so that he could understand 
the speech of birds, and gave him a staif wherewith to guide 
his steps (Apollodoriis iii. 0). Ac('ording to Sostratiis, author 
of an elegiac poem called Tciresias, he was originally a girl, 
but had been chang(‘(I into a boy by Aiiollo at the age of .seven ; 
after undergoing ses eral more transfon nations from one sex to 
the other, she (lor llie final sex was feminine) was turned into 
a mouse and her Arnehniis into a weasel (Faistalhius on 
Odyssey, p. 1665)- 'IViresias’ grave was at tin; 'Filphusian 
spring ; hiit there was a (’(‘uotaph of him at 'I'hebes, and also 
in lalcT times his “observatory,” or place for wati hing for 
omens from F)irds, was jiointed out (Pausanias ix. 16 ; 
Sophocles, Antigone, 999)- He had an oracle at On homenus, 
hut during a plague it l_)ecame silent and remained so in 
IMutarch’s time {De Dvfectu Orocidoruni, 44). Aeeording to 
Homer {Od. x. 492, xi. 90), 'IViresias was the only person in 
the world of the dead whom I’roserpine allowed to ictain his 
memory and intelleet unimpaired, and ('irce sends Odxsseiis to 
consult him concerning his return home. He figured in thi; 
great paintings by l^obgnotus in the J.eschc at Delphi. 

TEISSERENC DE BORT, PIERRE EDMOND (iS 14-1892), 
French writer and })olitician, was born at Chfitcauroiix on the 
17th of September 1814, [ind entered the civil service after the 
completion of his educ'ation at the lOcole Polyteehnipue. He 
was a railway’ expert, becoming secretary-general of the Rail 
way Commission established in 1842, government commissioner 
to the authorized railway companies, iidministrator of the 
Lyons-Mediterranean railway, and (‘ommissioncr to examine 
foreign railways. In 1846 he was returned to the ( liamber 
of Deputies for Heraiill, but the revolution of 1848 dixne him 
into private life, from whic'h he only emerged after the down- 
fall of the Empire, when in F(‘bruary 1871 he wa.s returned 
to the National Asscunbly. He supported the government of 
Thiers and was minister of agriculture and commen'c* in 1872-73. 
He sat in the Left Centre, and steadily supported ref)iibliean 
principles. He eritenxi the Senate in 1876, and was minister 
of agriculture in the Dufaure-lbeard cabinet of that year, 
retaining his portfolio in the Jules Simon ministry which lell 
on the i6lh of May 1877. In 1878, when he joined the new 
Dufaurc cabinet, be opened the J^iris exhibition of agricultuie 
and manufactures, the original suggestion of which had been 
made by him during his 1876 ministry. In 1879 he was sent 
as aml.uissador to Vienna, whence he was next year reealled 
on tlic .s<'orc of health. Tw'o years lat(;r he rc-ent(‘red the 
Senate, wliere he did good service to the cause of ” Ke[)ublican 
DciVnee ” during the Boiilangist agitation, ife; died in Paris 
on the 29th of July 1892. His works ('onsisl of diseussions of 
railway policy fiom the technical and economic side. 

TELAIaOhSS (Cr. tcA(///(iji/, supportcT, Irom to bear), 

in an'hiteclure the term used by th(‘ Romans as e(|ni\alent 
to Atlantcs (the Greek term) lor male figures employ’cd to 
carry’ anhitraves and cornii'es. 'I'lie best-known examples arc 
those ill the t(‘pidariiim of the liaths of Iknnjieii. which consist 
of small figure's in terra-cotta, 2 ft. high, placed between niches 
and carrying a ('orniee. 

TELANG, KASHINATH TRIM.^AK (1850-1893), Indian 
judge and oriental scholar, was born at Bombav on the 30th 
of Avigusl 1850. By protessiun an advocate of the high court, 
he also took a vigorous share in literary, social, municipal 
and political work, as well as in the affairs of the university 
of Jh)mbay, over which he presided as viee-chanccllor from 
1892 till his death. At the age of five 'IVlang was sent to the 
Amarchaud Wadi vcrnaeular .school, and in 185(1 entered the 
high school in Bombay which bears the name of Mountstuart 
F'lphinstone. Here he came under the influence of Narayan 
Mahadev Purmanand, a teacher of fine intellect and force of 
character, afterwards one of Telang’s most intimate friends. 
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From this school he passed to the Flphinstone College, of which 
lie bcM'amc; a fellow, and after taking the degree of M.A. and 
LT..B., decided to follow the example of Hal Mangesh Wagle, 
the first Indian admitted by the judges to prai'tise on the original 
side of the high court, a position more like the status of a 
barrister than a vakil or pleader. He passed the examination 
and was enrolled in 1872. Ilis learning and other gifts soon 
brought him an extensive practice. He had complete com- 
mand of the English language, and his intimacy with Sanskrit 
enabled him to study and quote the Hindu law'-books with an 
ease not readily attained by European c:ounscl. 'IVIang, finding 
his career assured, declined an offer of olfu ial employment. 
Hut in i88() In; accepted a seat on the high court liench, where 
his judgments are recognized as authoritative, espcciallv on 
the Hindu law. He was syndic of the university from i88t, 
and vice-chancellor from 1892 till his death. In that year 
also he was electc*cl president of the local branc'h of the Royal 
Asiatic Society, 'fhese two offices had never been held by a 
native of India before. The decoration of C.I.E. conferred 
on him in 1882 w^as a recognition of his services as a member 
of a mixed commission appointed by the government to deal 
with the ediu alional system of the whole of India. He was 
nominated to the Icoal Ic^gislativc council in 1S84, but declined 
a similar position on the viceroy’s council. Along with P. M. 
Metha, he was the originator of the I 3 ombay J’rcsiclenc;y Associa- 
tion. When a student lu‘ had won the Hhugwxmdas scholarship 
in Sanskrit, and in this language his later studies were profound. 
His translation of the Bhagwadf^iia into Icnglish prose and verse 
is a standard work ; and he cTitic izccl Professor Weber’s hypo- 
thesis that the story of the Raniaynna was influenced by the 
Homeric cijiic'S. While devoted to the sac:rcd classic's of the 
Hindus, Tclang did not neglect his own A’crnacular, Mahratti 
literature bc'ing enric'hc'd by his translation cif Lessing’s Nathan 
the Wise, and an essay on Social Compromise, He died at 
Bombay on the ist of September 1893, 

TELAV, a town of Russian 'rnmsc'aucasia, in the government 
of 'I’iflis, 63 m. N.K. of the town of Tiflis, on the river Alazan 
and at an altitude of 2420 ft. I^op. (1897) n,8io, chielly 
Armenians (9000) and Georgians (2000). 'Pelav is a very old 
town, fcmnclcd in 893, and until 1797 it was the c'apital of 
Kakhetia, and has ruins of old forts. In the neighbourhood 
arc the Ikaltoi monastery (bth c'cutury), the' Shuanty monastery 
(rbth century), and the origiiiall\^ Toth c entury Alaverdi church, 
visited by many pilgrims. Winci is exported. 

TELEGONY (Gr. tt/Ac, f;ir, and offsfiring), the name 

now' given to the hypothesis that offspring sometimes inherit 
c haractcTs from a yirevious mate of their dam. Until rc'crnt 
years the supposed inhcritanc'c? of characters ac'quired by a dam 
from one or more of her former mates was usually designated 
by brcedcTs threnving back ” ; by physiologists, “ inieclion 
of the germ,” or sinq.ly “ infc’c'tion.” 'hhe doctrine of “in- 
fection,” like the somewhat allied doctrine; of “ maternal 
impressions,” seems to be alike anc’ient and widespread. 
Evidence of the ant iejuity of tlie belief in “ maternal impressions ” 
we have in Jacob placang peeled rods before Lal.nin’s cattle tc. 
induce them to bring forth “ ring-straked spc'c'klcd and .spotted “ 
lispring ; evidence; of the antiquity of the “ infection ” doctrine 
w(* have, according to some writers, in the practice amongst 
the Israelites of requiring the childless wudow to marry her 
deceased husband’s brother, that he might “ raise up seed to 
his brother.” Whatever may have been the views of stock- 
owners in the remote past, it is c'ertain that during the middle 
ages the lic'lief in “ infccticm ” was common amongst breeders, 
and that during the last tw'o centuries it met with the general 
approval of naturalists, English brec'ders being especially 
satisfied of the fac't that the offspring frequently inherited 
some of the ir charac ters from a former male of the dam, while 
both English and (.'ontinental n.Uuralists (apparently without 
putting the assertions of breeders to the test of experiment) 
accounted for the “ throwing hack ” by saying the germ cells 
of the dam had been dir(;ctly or indirectly “ infectc*d ” by a 
former mate. It is notew'orthy that L. Agassiz, C. Darwin, 
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W. H. Carpenter, and G. J. Romanes were all more or less firm 
believers in the doctrine of infection, and that a few years ago, 
with the exception of Professor A. Weismann, all the leading 
biologists had either subscribed to the telegony doctrine or 
admitted that “ infection of the germ ” was well within the 
bounds of po.ssibilities. lOven Professor Weismann did not 
deny the possibility of the offspring throwing back to a previous 
mate. The widespread belief, he admitted, “ may be justifiable 
and founded on fact,” but he was candid to add that “ only the 
confirmation of the tradition by methcjdical investigation, in 
this case by experiment, could raise tidc'gony to the rank of a 
fact.” In assuming this attitude; Professor Weismann de- 
cidedly differed from Herbert Spencer, w'ho some years ago 
mentioned that he had evidence “ enough to prove the fact of 
a previc 3 us sire asserting his influence on a subsequent progeny.” 

The importance of cictermining whether there is such a thing 
as telegony is .siiflicicntly evident. If a mare or other female 
animal is liable to be infected ” by her first or by subsequent 
mates, telegony will rank as a cause of variation, and breeders 
will be jnslified in believing (i) that pure-bred females are liable 
to be “ corrupted ” whim mated w ith sires of a dilTercnt breed ; 
and (2) that inferior or cross-bred females, if first mated with a 
high-class sire, will thereafter produce superior offspring, how- 
ever inferior or cross-bred her subserjuent mates. If, on the 
other hand, “ infcctiiiii of the germ ” is impossible, telegony 
w'ill not count as a factor in variation, and breeders will no 
longer be either justified in regarding mares and other female 
animals as lialde to be “corrupted” by ill-assorted unions, 
or benefited by first having offspring to a high-class, or it may 
!)(• more vigorous, mate. 'lEough, according to breeders, 
cviden(;e of t(‘legony has been found in ni*arly all the different 
kinds of domestic mammals and birds, most stress has been laid 
on instances of “ infection ” in the horse and dog families. 

Telegony in the Horse Family r ifcccher at the end of the i7lh 
century pointed out that “ when a mare has had a mule by an 
ass and afterwards a foal by a horse, there are evident marks 
on the foal of the mother having retained some ideas of her 
former paramour, the ass.” That mares used in mule breeding 
arc liable to be infected is still widely believed, but irrefragable 
evidence of the inflneru'c of the ass persisting, as Agassiz 
assumed, is consj)icii()US by its absence. Darwin says, “ It is 
worth notice that farmers in south Brazil . . . are convini'ed 
that mares which have once l)ornc mules w'hen subse(|ucntly 
put to horses are extremely liable to produce colts striped like 
a mule ” {Animals ami Plants, vol. i. p. 436). Baron dc Parana, 
on the other hand, says, “ I have many relatives and friends 
who have large establishments for the rearing of mules, where 
they obtain from .^oo to 1000 mules in a )’ear. In all these 
cstahlishnients, after two or three crossings of the mare and iiss, 
the breeders cause the mare to be put to a horse ; yet a purc-hred 
foal has never been produci’d resembling either an ass or a mule.” 

'Flic prevalence of the b(‘lief in telegony at the present day 
is largely due to a case of supposetl infection reported to the 
Royal Soc'iety in 1820 by J.ord Morton. A chestnut marc, 
after having a hybrid by a quagga, produced to a black Arabian 
horse three foals show'ing a number of stripes — in one moie 
stripes were present than in the quagga hybrid. 'I'hc more, 
however, the case so intimately associated wnth the name of 
Lord Morton is (onsidcred, the less convincing is the evidence 
it a fiords in favour of “ infection.” Stripes are freijuently 
seen in high-caslc Arab hors(*s, and cross-bred colts out of Arab 
marcs sometimes present far more distinct bars ac ross tlie legs 
and other zebra-like markings than characterized the subse- 
(|uent ofispring of Lord Morton’s seven-eighths Arabian mare. 
In the absenc'e of control experiments there is therefore no 
reason for assuming Lord Alorton’s chestnut mare would have 
produced less striped ofispring had she been mated with the 
black Arabian before giving l)irth to a quagga h)'brid. To 
account for the stripes on the; subsequent foals, it is only 
necessary (now that the principles of cross-breeding arc better 
understood) to assume that in the cross-bred chestnut marc 
there lay latent the characteristics of the Kattiawar or other 
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Indian breeds, in which stripes coiiiiiionly occur. Darwin and 
others huN'ing regarded Lurd Morton's mare as affording very 
strong evidence in support of the infection hypothesis, it was 
considered some years ago dt'sirablc to repeat Lord Morton’s 
experiment as accurately as possible, 'bhe quagga having 
become extinct, a number of mares were put to a richly striped 
Burchell zebra, and subsequently bred with Arab, tliorough- 
bred and cross-bred sires. Other marcs were used for control 
experiments. Thirty marcs put to a Burchell zebra produced 
seventeen hybrids, and subsecjuently twent)' pure-bred foals, 
'riie mares useil for control experiments pro(iiiced ten pure- 
bred foals. Unlike Lord Morton’s quagga hyl.irids, all the 
zebra hybrids were richly, and sometimes very distinctly, 
striped, some of them having far more stripes than their z.ebra 
parent. Of the subsequent foals, three out of Highland mares 
presented indistinct markings at birth. But as e(jually dis- 
tinct markings occurred on two purc'-bred Highland foals out 
of mares which had never seen a zebra, it was impossible to 
ascribe the stripes on the foals l)orn after zebra hybrids to 
infection of their respective dams. Further, the subsequent 
foals afforded no evidence of infection, either in the mane, tail, 
hoofs or disposition. Of the pure-hrod foals, i.e, the foals by 
pure-bred sires out of mares w hit ii had nevt'r been mated witli 
a zebra, two were striped at birth and one acquired stripes 
later "they were rcNealid as the foal's eoat was shed, ^fure- 
over, while the faint markings on the foals binm after hybrids 
completely disappeared with the foals’ coat, the stripes on the 
three pure-bred colts persisted. One of the permanently 
striped c:o!ls, a ba\', was out of a black Shetland mare by a 
black Shetlaml sire, one was by a dun ^^.)rwegian pony out of 
a roan-col ouretl Arab mare, while th(‘ third was by a Norw’cgian 
pony out of a half-bred bay Arab mare. It has been asserted 
by believers in tclegony that evidence t)f infection may appear 
in the second though not present in the first generation. By 
way of testing this assumption, a bay filly, the half-sister of a 
richly striped hybrid, was put to a cross bred Highland pony, 
and a Highland mare, w’hile nursing her hybrid foal, was put 
to a colt the half-brother of a hybrid. 'I he result was two 
fillies which in no single point cither suggest a zebra or a zebra 
liybrid. Similar results having been obtained w'ith horses and 
asses, there is no escape from the conclusion that the lelegony 
tradition is not confirmed by .such metliodical investigations 
as w'cre suggested some )ears ago by Professor Weismarm (sec 
Cossar Ewart, The Pcnycuik Experiments, iSqq). 

Telegony in Dogs. — Breeders of dogs are, if possible, more 
thoroughly con\anced of the fact of telegoriy than breeders 
of horses. Nevertheless, Sir JAerett ]\lillais, a recognized 
authority, has boldly asserted that after nearly thirty years’ 
experience, during which he made all sorts of experiments, 
he had never seen a case of telcgony. Recent experiments 
support Millais’s conclusion, 'i’wo of the purest breeds at the 
present day arc the Scottish deerhound and the Dalmatian 
(spotted carriage-dog). A deerhound after having seven pups 
to a Dalmatian w'as put to a dog of her ow'ii i)rccd. The result 
w'lis five pups, w hich have grown into handsome hounds without 
the remotest suggestion of the previous Dalmatian mate of 
their dam. A similar result was obtained with a deerhound 
first mated with a retriever. Many accidental experiments 
on telegony are made annually with dogs. 'I'wo such experi- 
ments may be mentioned. A black- ijrindled Scottish terrier 
belonging to a famous breed had first a litter of pups to a 
curly-haired liver-and- white cocker-spaniel. The pups were 
spaniel-like in build, and of a brown-and-whitc colour. Sub- 
sequently this terrier had pups to a blaek-brindled terrier. 
All the pure-bred pups were t)q>ical terriers, and evidence of 
their dam having escaped infection is the fact that three of 
them proved noted prize-winners. The subject of the second 
undesigned experiment was a wire-haired fox-terrier. In this 
('^ise the first sire was a white I^omcranian, the sec ond a cross- 
bred Irish terrier. Having had ample opportunity of being 
“ corrupted,’* the fox-terrier was mated with a prize dog of 
her own strain. The result was three pups, all in make and 


markings pure terriers, and one of the three was re garded as 
an unusually good specimen of the breed. 

Experiments with cats, rabbits, mice, witli sheep and cattle, 
with fowls and pigeons, like the experiments with horses and 
dogs, fail to afford any CN’idence that offspring inhe rit any of 
their characters from previous mates of the dam ; i.e. tlu‘y 
entirely fail to prove that a female animal is liable to be so 
influenced by her first male that, hcjwcver subseciiienlly mated, 
the offspring will either in structure or disposition give some 
hint of the previous mate. Jn considc'ring telegonx it should 
perhaps be mentioned that some breeders not only lielieve the 
dam is liable to be “ infected ” by the sire, but also that the 
sire may accjuirc some of the characteristics of liis males. 
This belief seems to be especially prexalcnt amongst breeders 
of cattle; but how^, for example, a long-horned Highland bull, 
used for crossing with black hornless Cialloway cows, (ould 
subsct|uenll\' get Gallovva>’-likc calves out of pure Highland 
heilers it is impossible to imagine. 

In conclusion, it may be poinleil out that it was only natural 
for breeders and physiologists in bygone days to in count for 
some of their results lyv the “ infection ” hypothesis. Even 
now we know siir[)risinglN little about the causes of variation, 
and not many years ago it was frequently asserted that there 
was no su(‘h thing as reversion or throwing back to an ancestor. 
But even were the laws of heredity and \'arialion better under- 
stood, the fact remains tliat we know little of the origin of the 
majority of our domestic animals. On the other liand, from 
the experiments of Mendel and others, we now' know that cross- 
bred animals and plants may present all the eliaracters of one 
of their pure-bred panmts, and we also know that tlu‘ offspring 
of what are regarded as pure-bred parents sometimes revert 
to remote, it may be quite different, ancestors. 'Fhe better 
we understand the law's of heredity and variation, and the 
more we learn of the history of the germ (clls, the less need 
w ill thcTc be to seek for explanations from telegony and other 
like doctrines. ( |. ('. e:.) 

TELEGRAPH (Gr. T'ijXe, far, and yp(l<l)uv, to write), the 
name given to an a})paralus for llie transmission of intelligence 
to a distance. Etymologically the word implies that the 
messages are wTittem, but its earlic'st use was of aj)pliancc‘s 
that depended on visual signals, such as th(‘ semaphore or 
optical teli'grapli of Claude C'happc. The word is still some- 
times employed in this sense, as of the ship’s telegraph, by 
means of which orders are mechanicMlly transmitted from the 
navigating bridge to the engine roenn, but when used without 
(|ualificati()n it usnall\’ denotes telegraphic apparatus workc'd 
by electricity, whether the signals that express the words of 
the message are visual, auditory or written. 

J^and and Submarine Telegraphy will be considered in I’art L, 
with a section on the commerc ial aspects. In Part IL Wireless 
Telegraphy is dealt with. 

Part L — Land anj> Suhmarink Telegraphy 

Historical Sketch.- -Although the history of practical electric 
telegraphy does not date muc h further bac k than the middle 
of the iqth century, the idea of using electricity for telegraphic: 
purposes is mucli older. Ft was suggested again and again as 
each new disc:ovc*ry in electricity and magnetism seemed to 
rendcT it more fc'asible. Thus the: discovery of Sl(‘])hcn Gray 
and of Granville Wheeler that the e1cctric*al influence of a 
charged Leyden jar may lie conveyed to a dislance by means 
of an insulated wire gave rise to various proposals, of which 
perhaps the earliest was that in an anonymous letter* to the 
Scots Magazine (vol. xv. p. 73, 1753), in which the use of as 
many insulated conductors ns there are IctlcTS in the alphabet 
was .suggested, faich wire was to be usc‘d for the transmission 
of one letter only, and the message was to he sent by charging 
the proper wires in succession, and received by obscrvn'ng the 

' ^ From c.cirrc-sjMHKliMu e found among Sir David BrcwsltT’s pajicTs 

after his deatli it seems highly ]>robal)le that the writer of this letter, 
which was signed " C. M.,'* was Charles Morrison, a surgeon and a 
native of Grecncxik, but at that time resident in Renfrew. 
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movements ol small pieces of paper marked with the letters 
of the alphabet and placed under the ends of the wires. A 
very interesting modification was also proposed in the same 
letter, viz. to attach to the end of each wire a small light ball 
which when charged would be attracted towards an adjacent 
bell and strike it. Some twenty years later G. L, Le Sage 
proposed a similar method, in which each conductor was to be 
attached to a pith ball electroscope. An important advance 
on this was proposed in 1797 by Lomond,^ who used only one 
line of wire and an alphabet of motions. Besides these we 
have in the same period the spark telegraph of Reiser, of Don 
Silva, and of ( avallo, the pith ball telegraph of Francis Ronalds 
(a model of which is in the collection of telegraph apparatus 
in the Victoria and Albert Museum), and several others. 

Next came the discovery ol Galvani and of Volta, and as a 
consecpience a fresh set of proposals, in which voltaic electricity 
was to be used. The discovery by Nicholson and Carlisle of 
the decomposition of water, and the subsequent researches of 
Sir D. Davy on the decomposition of the solutions of salts by 
th(; voltaic ( urrent were turned to account in the water volta- 
meter tclcgraj)h of Sdmmering and the modification of it pro- 
posed by Sc'hweigger, and in a similar method proposed by 
Cbxe, in which a solution of salts was substituted for water. 
Then came the discovery by G. C. Romagnosi and by H. C. 
Oersted, of the action of the galvanic current on a magnet, 
'i’he application of this to telegraphic purposes was suggc.sted 
by i.aplace and taken iqi by Ampere, ancl afterwards by 'I'ri- 
boaillct and by S('hilling, whose work forms the foundation 
of much of modern telegraphy. Imraday’s discovery of the 
induced current produced by passing a magnet through a 
helix of wire forming part of a closed circuit was laid hold of 
in the telegraph of Gauss and Weber, and this ajiplication was 
at the reejuest of Gauss taken up by Steinheil, who brought 
it to considerable perfection. Steinheil communicated to the 
G(')ttingcn Academy of Sciences in September 1838 an account 
ol his telegraph, whi('h had been constructed about the middle 
of the preceding year. 'J'he currents wxre produced by a 
magneto-electric machine resembling that of ( larke. The 
rci'eiving apparatus consisted of a multiplier, in the centre of 
whi('h were pivoted one or two magnetic needles, which cither 
indicated the message by the movement of an index or by 
striking two bells of dilTerent tone, or recorded it by making 
ink dots on a ribbon of paper. 

Steinheil appears to ha\'e been antii ipated in the matter of 
a recording telegraph by Morse of America, who in 1835 con- 
structed a rude working model of an instrument ; this within 
a few years was so perfected that wuth some modification in 
detail it has been largely u.sed ever since (see below). In 1836 
( ookc, to wliom the idea appears to have been suggested by 
Schilling’s method, invented a telegraph in which an alphabet 
WMS worked out by the single and combined movement of three 
needles. Subsequently, in conjunction with Wheatstone, he 
introduced another form, in which five vertical iiidc.x needles, 
each worked by a separate multiplier, were made to point out 
the letters on a dial. 'I'wo needles (for some letters, one only) 
were acted upon at the same time, and the letter at the point 
of intersection of the direction of the indexes was read. This 
telegraph required six wires, and was shortly afterw^ards dis- 
plact^d by the single-needle system, still to a large extent used 
on railway and other less important circuits. The single- 
needle instrument is a vertical needle galvanoscope worked 
by a l)attery and reversing handle, or two tapper keys, 
the motions to right and left of one end of the index corre- 
sponding to the dashes and dots of the Morse alphabet. To 
increase the .speed of working, tw'o .single- needle instruments 
were sometimes used (double-needic telegraph). This sy.st(?ni 
re(pnred two line wires, and, although a remarkably serviceable 
ap[)aratus and in use for many years, is no longer employed. 
Similar instruments to the single and douldc needle apparatus 
of Cooke and Wheatstone were about the same time invented 
by the Rev. H. Highton and his brother fldward Highton, and 
^ See Arthur Young, Travels in France^ p. 3. 
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were used for a considerable time on some of the railway lines 
in England. Another series of instruments, introduced by 
(.'ookc and Wheatstone in 1840, and generally known as “ Wheat- 
stone’s step-by-stej) letter-'^howing ” or “ABC instruments,” 
were worked out with great ingenuity of detail by Wheatstone 
in Circat Britain and by Breguct and others in France. The 
Wheatstone instrument in the form devised by Stroh is still 
largely used in the Mritish Postal Telegraph Department. 
Wheatstone also described and to some extent worked out 
an interesting modification of his stej^-by-step instrument, the 
object of which was to produce a letter-printing telegraph. 
But it never came into use; some years later, however, an 
instrument embodying the same principle, although dillering 
greatly in mechanical detail, was brought into use by Royal 
E. House, of Vermont, U.S., and was very successfully worked 
on some of the American telegraph lines till i860, after which it 
was gradually displaced l)y other forms. Various modifications 
of the instrument are still employed for stock telegraph purposes. 

Consiruriion of 7 'cle^raph Circuits.- The first requisite for 
electro telegraphic communication between two localities is an 
insulated conductor extending from one to the other. This, 
with jiroper apparatus for originating electric currents at one 
end and lor discovering the effects produced by them at the 
other end, constitutes an electric telegrajih. Farada)’’s term 
“ electrode,” literally “ a way (/hSos) for electricity to travel 
along,” might bo well applied to designate the insulated con- 
ductor along which the electric messenger is despatched. It 
is, however, more commonly and familiarly (ailed “ the wire” 
or “the line.” The apparatus for generating the ekrtrie action 
at one end is commonly called the transmittifig apparatus or 
instnimenty or the semling apparatus or iuslnwieuty or some- 
times simply the trafismitlcr or sender. I'he apparatus us(?d 
at the other end of the line to render the effects of this action 
perceptible to the eye or ear, is called the receiving apparatus 
or instrument. 

In the aerial or overground system of land telegraphs the 
use of ro[)per wire has become ver\' general. The advantage 
of the high conducting power which copper possesses over- 
is of (‘Special value in moist climates (like that of ground 
th(‘ United Kingdom), since the effect of leakage over 
the surface of the damp insulators is much less notice- 
able when the conducting power of the wire is high than 
when it is low, especially when the line is a long one. (upper 
is not yet universally emi)loN-e(L price being the governing 
iact(3r in its employment ; moreover, the conducting quality 
of the iron used for telegraphic purposes has of late }cars been 
very greatly improved. 

In the Hrilish l\istal T'el(*>^ra])li system five sizes of iron wire are 
in ^eneral list*, ^vei^iling resj)iH:1ively 200, 400 450, Ooo and 800 Jl) 
|.iT statute mile, and having electrical resih anccs (at 60“ F.) of 
2(j*(j4, i ’,'3-, iiTiy and 0 60 standard ohms per statute mile 

respectively. The sizes of coj)per wire employed have weights of 
100, 150, zoo and 400 lb per statute mile, and have electrical 
resistances (at Oo" F.) of 8-782, .5 855, 4*3(0 and 2 i(j5 standard 
ohms r(*spe( tivciy. (.'opper wire weighing 600 and 800 lb ])er 
mile has also l)een used to .some extent. T he copjur is “ hard 
drawn,” and lias a breaking strain as high as 28 tons per s(p in. ; 
the test strain recpiired for the iron wire is about 2-2 J tons. The 
particular sizes and descriptions of wires used are dependent upon 
the character of the ” circuits,” the longer and more important 
circuits recpiiring the lieavier wire. 

The line.s are carried on poles, at a suflicient height above 
the ground, by means of insulators. These vary in form, but 
essentially they consist of a stem of porcelain, coarse earthen- 
ware, glass or other non-('onducting substance, protected by 
an overhanging roof or screen. The form in general use on 
the British postal lines is the “ Cordeanx screw,” but the 
“ Varley double cup ” is still employed, especially by the 
railway companies. 

The latter form consists (fig. i) of two di.stinct cups (c, C), wTiich 
are moulded and fired se])aratelv, and aftcrw'ards ccnient(’d together. 
The double cup gives great security against loss of insulation due 
to cracks extending through the insulator, and also gives a high 
surface insulation. An iron bolt (b) cemented into the centre of 
the inner cup is used for fixing the insulator to the pole or bracket. 
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Phis form of insulator is still largely used and is a very serviceable 
pattern, though possessing the defect that the porcelain cup is not 
removable from the iron bolt on which it is mounted. I he Cortleaux 
insulator (fig. 2) is made in one piec;e. A coarse screw-thread is 
formed in the upper part of the inner cup, and this screws on to 
the end of the iron bolt by which it is supported. Between a 
shoulder, a, in the iron bolt aiui a shoulder in the porcelain cup, <, 
is jilacfd an iudiaruljber ring, which forms a yielding washer ;ui(l 
enables the cup to be screwed firmly to the bolt, while preventing 



Fin. T . — Varlc y’s Uoubic 
Cu]) Insulator, one- 
fourth lull .si/e. 



Fig. 2. — Cordcaux 
Insulator. 


the abrasion of the porcelain against the iron. The advantage ot 
the arrangement is that the cup can at any time be readily removed 
from the bolt. At the termination of a line a large insulator 
(fig. 3), !noiintc<l on a strong steel bolt having a broad l^ase flange, 
is emploved. Connexion is made into th<‘ olhee (or to Ibc un<le*r- 
ground system, as i.-^ otUa the ca.se) from the aerial wire by means 
of a copper conductor, insulated with gutta-percha, whicli passes 
through a “ hvuling in ” cuj), whereby leakage is prevented between 
th(? wire ami the pole. The insulators are ])lanled on cn'OSotcHl 
oak arms, 21 iii. sq. and varving in length from 24 to 48 ins., the 
24 and 33 in. .inn., tailing two, and the 48 in. tour, insulators. The 



unequal lengths of the 24 and 33 in. arms are ado])tcd for the pur- 
pose of .allowing one wire to fall clear of that bimeath it, in the case 
of an insulator breaking or the securing binder giving way. The 
poles arc of red fir, creosoted, this method of preserv.ation being 
the only one now used for thi.s purpose in the Uniti^d King(Iorn. 
The nniiiber of poles varies from about 15 to 22 per ni. of line ; 
they are planted to a deptli of from 2 to 4 ft. in the ground. For 
protection from lightning each pole has an “ earth wire ” running 
from the top, down to the base. 

Gutta-percha-covered copper wire.s were formerly largely used 
for the purpose of underground lines, the copper conductor 
Uader- weighing 40 Ih per statute mile, and the gutta-percha 
ground covering 50 lb (90 Ib total). The introduction of 
lines, paper cables, i.e, copper wire.s Insulated with carefully 

dried paper of a special quality, has practically entindy super- 
seded the use of wires insulated with gutta-percha. 'Fhe paper 
cables consist of a number of wires, each enveloped in a loose 
covering of well-dried paper, and loosely laid up together with 


a slight spir.il “ lay ” in a bundle, the whole being enclosed in 
a stout lead pipe. Jt is essential that the paper covering he 
l()0.se, so as to ensure that each wire is enclosed in a coating 
not of paper only, but also of air ; the wires in fact arc really 
in.sulaLed from each other by the dry air, the loo.se p;iper acting 
merely as a separator to prevent them from comin.i:; into con- 
tact. " 'Ihe great adsantage of this air insulation that the 
electrostatic capacity of the wires is low (about one-tliird of that 
which would be obtained with gutta-jiercha insulation), w'hich 
is of the utmost iniportanee for high-speed wairking or for long- 
distance telephonic communication. As many as 1200 wires 
arc sometimes enchased in one lead pipe. 

Between London and Birmingham a p.'iper cable 116 m. long 
and consisting of 72 copper comlnctors, each weighing 1*50 Ih jjcr 
sbltnie mile, was laid in looo. I'lie comlnctors are enclosed in :i 
lead pipe, 2.[ in. in outside diameter and ] in. thick, winch itself is 
enclosed in c.ist iron sjagot-ended inpes, 3 in. in intern. d dianu t(T, 
and buried 2 ft. below the surface of the* roadway. \t intervals 
of 2 in. “ test pillars ” are ]ilaced for the purpose ot enabling po.ssible 
faults to be accurately located. JCach comluclor has n re.sistance 
(at oo"* F.) of 5 74 ohms per .statute mile, and an aver.igo electro- 
static capacity per mile between adjacent wires i)f o ob microlannl, 
or betweim wire an«l earth of 01 mierofarad ; the insni.ition resist- 
ance ot each wire is about 5000 megohms per mile. The nmler- 
giound system of paper caldcs has been very largely extendi'd. 
C.ables betwei'ii Loiulon, Glasgow, ICdinburgh, Liver] -ool, Leeds, 
Bristol, Exeter and f)thi‘r important towuis have bee n laid, ai.d 
eventually telegr.aiihic communication between every imporl.anl 
town in tlu' United Kingdom will be rendered safe from inlcrruplions 
caused by gales or sno\vstf)rms. 

'I'hc one disadvantage of paper cables is the fact that any 
injury to the load covering which allows moisture to penetrate 
causes telegraphic intiTmption to the whole of tin*. I'neloscd 
wires, w^hereas if the wire.s are each individually coated with 
gutta-pen ha, the presence of moisture can only affect tho.se 
wires whose covering is defective. There is no reason for 
doubting, however, that, proN’idt'd the lead covering remains 
intact, the paper insulation is imperishable ; this is not tlie case 
with gutta-pcrcha-covcrcd wires. 

In order to maintain a system of telegraph lines in good 
working condition, daily te.sts arc essential. In the British 
Postal 'I'elegraph Department all the most important . 

wires are tested every morning betw’een 7.30 and * 

7..|5 A.M., in .sections of about 200 miles. The metliod ado})led 
consists in looping the wnres in pairs between Iw'o te.sling offices, 
A and B (fig. 4) ; a current is sent from a battery, E, through 



one coil of a galvanometer, g, through a high resistance, r, 
through one of the wires, i, and t lienee hack from oflii i? B (at 
which the wires are looped), through wnre 2, through another 
high resistance, /, through a second coil on the galvanometer, 
g, and thence to earth. If the looped lines arc both in good 
condition and free from leakage, the current sent out on line i 
will be exactly ecjiial to the current rcci'ivcd back on line 2 ; 
and as these currents will have ef|iial but opposite effects on 
the galvanometer needle, no deflection of the latter will be pro- 
duced. If, however, there is leakage, the current received on 
the galvanometer will be less than the current sent out, and the 
result wall be a deflection of the needle proportional to the 
amount of leakage. 

Tho Ralvannm(‘1rr beinrj so adjusted that a current td definite 
strength through one of the coils gives a definite defit'Ctioii of the 
needle, the amount of leakage expressed in terms of the insulation 
rt-vsislauce of the wires is given by the forninla 

'Potal insulation resistance of looped lines— 1 R(D/^/- A) ; 
in which R is the total resistance of the looj)ed wire s, including 
the resistance of the two coils of the galvanometiT, of tlu^ l.)attery, 
and of the two resistance coils r and r' (1'iserti‘d for the purpo.se 
of causing the leakage on the lines to have a maximum ctfecl on 
the galvanometer deflections). In practice llie lesistances r, 1' are 
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of 10,000 ohnis each. Tlic defection observed on the galvanometer 
w’ncn the lines are lenky is e/, while D is the deflection obtained 
through one coil of the! galvanometer with all the other resistances 
in circuit; and asuiiiiiiig that no leakage f?xists on the lines, this 
defleclion is c.'dculuted Iroiii the “constant" of the instrument, 
i,e., lioni the laiown ch'flection obtained with a definite current. 
For the purpose of avoiding calculation, table's arc provided show- 
ing the values of tlie total insulation according to the formula, 
coiTes})onding fo various values of d. If the insulation per mile, 
/.c., the tot.il in ulatioii multiplied by the mileage of the wire loop, 
is louud to bc! less than 200,000 ohms, the wire is considered to be 
faulty. The climatic conditions in the l^rilish Islands are such 
that it is not ])o-.sible to maintain, in unfavourable weather, a higher 
slandaiil than that named, which is the insulation obtained wlien 
all the insulators are in perfect condition and only the normal 
leakage, due to moisture, is prc'sent. 

Tlicrc arc throe kinds of priinaiy batteries in general use in 
the ] 5 ritis]i 1‘oslal Telegraph Dej)arlnieiit, viz., the Danicll, 
the bichromate?, and the Lcclanche. The Danicll 
Batter es, consists of a teak trough divided into five cells 

by slate partitions coated with marine glue. Each cell contains 
a zinc plate, immersed in a solution of zinc sulphate, and also a 
porous ( liambcr containing crystals of coj^per sulphate and a 
copper plate. 'I'he electromotive fon'e of each cell is 1*07 volts 
and the resistance 3 ohms. 'Hie Fuller bichromate battery 
consists of an outer jar containing a solution of bi('hromate of 
potash and sulphuric acid, in which a plate of hard carbon is 
immersed ; in the jar tiiere is also a porous pot containing dilute 
sulphuric acid and a small quantity (2 oz.) of mercury, in which 
stands a stout zinc rod. 'The electromotive force of each cell 
is 2’ 1 4 volts, and the resistance 4 ohms. The Lcclanche is of 
the ordinary type, and etich c(‘ll has an electromotive force of 
iTiq N'olts and a resistanc e of 3 to 5 ohms (according to the size 
of the complete cell, of which tla re are three .sizes in use). Dry 
cells, i.e, cells containing no free liquid, but a chemical paste, 
arc also largely employed ; they have the advantage of gi*cat 
puitahility. 

Primar}' l>ntt cries have, in the case of all large offices, been 
displaced by accumulators. Tlu* fon'e of the set of accumu- 
Accumu^ lator cells j)rovldecl is siu'h as to give sulTicicnt power 
tators. for the longest cin'uit to be worked, the shorter 
circuits being brought u]) appro\imat(‘ly to a level, as regards, 
resistance, by the? insertion of resistance cfiils in the circuit of 
the transmitting ;ipy)aralus of ca('h slan'tcr line. A spare set 
of accumulators is provided for e\ery group of instruments in 
('asc of th(‘ failure of the working set. J'br working “double 
current,” two sets of ac'cumulators are provided, one set to 
send the positive and the other set the negative currents ; that 
is to say, when, for example, a double curn'nt Alorsc key is 
pressed down it sends, say, a positive current from one set, but 
when it is allowed to risi; to its normal position then a negative 
riirrent is transmitled from the second sot of accumulators. It 
is not possil)le to work double current from one set alone, as 
in this ('ase, if one key of a group of instruments is up and another 
is down, th(? battery would be short-circuited and no current 
would flow to line, 'hhe size of the accumulators employed 
varies from a cell capable of an output of 8 ampere-hours, to a 
size giving 750 iimpcrediours. 

Suhnarine Cables.- A submarine cable (figs. 5-7), as usually 
iiKinufaclured, ('onsists of a core a in tlie centre of wTiich is a 
strand of copper wires varying in weight for different cables 
l)elween 70 and 650 lb to the nautical mile, 'fhe stranded 
form was suggested by W. Thomson (Lord Kelvin) at a meeting 
of the Philosophical Society of Glasgow in 1854, because its 
greater flexibility renders it less lilcely to damage the insulating 
(‘nvciopc' during the manipulation of the ('able. The central 
conductor is covcnxl w'ith .several continuous coatings of gutta- 
percha, the total weight of whic h varies between 70 and 650 II) 
to the mile, 'riicorctically for a given outside diameter of 
core the greatest speed of signalling through a cable is obtained 
when the diameter of the conductor is ’fioio (t/^A) the diamc'ter 
of the core, but this ratio makes the thickness of the. gutta- 
percha covering insuflicient for mechanical strength. Owung to 
the high price of gutta-perc'ha the tendency, of rcc'ent years, has 
been to approximate more closely to the theoretical dimensions. 
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and a thickness of insulating material which formerly would 
have been considered quite insufflc'ient is now’ very generally 
adopted with complete .siu'c'ess. Of tw’o transatlantic cables 
laid in 1894, the core of one consisted of 500 lb copper and 
320 lb gutta-percha per mile, and that of the other of 650 lb 
copper and .\oo lb gutta-pen'lia ; whereas for the similarly 
situated cable laid in 1866 the figures were 300 lb copper and 
400 11 ) gutta-])ercha. The core is served with a thick coating 
of wet jute, yarn or hemp (//), forming a soft bed for the 
sheath, and, to secure immunity from the ravages of submarine 
boring animals, c.g. Teredo navedis, it lias been found necessary, 
for depths not exceeding 300 fathoms, to protect the core with 
a thin layer of brass tape. The deep sea portion is sheathed 
with galvanized iron or sti.'el wires (in the latter case ofloring a 
breaking strain of over So tons per sq. in., with an elongation 
of at least 5 per cent.), the si parate wares being first covered 
with a firm coaling of tape and Chatterton’s compound (a 
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Fios. 5-7. — Sections of lluec types of Submarine Cables, full 
size. Fig. 5. — Type of shore end. Fig. 6. — Intermediate type. 
Fig. 7. — Deep sea type. 

mixture of gutta-percha, rosin and Stockholm tar). Sometimes 
the w’in'S arc covered with the compound alone, and the whole 
cable after being sheathed is finally covered with tarred tape. 
The w'eight of the iron sheath varies greatly ac'cording to the 
depth of the water, the nature of the sea bottom, the pre- 
valence of currents, and so on. Fig. 5 show’s the intermediate 
type again shc'alhed with a heavy armour to resist wear in 
the shallow water near sliorc. In many cases a still heavier 
type is us(?d for the first mile or tw’o from sliorc, and several 
intermediate types arc often introduced, tapering gradually to 
the thin dccp-walcr l)’pc. 

The co.st of the calile before laying depends on the dimensions 
of its core, the gutta-percha, which still forms the only trust- 
worthy insulator known, constituting the principal item of the 
expense; for an Atlantic cable of the most approved construc- 
tion the cost may be taken at £250 to £300 per nautical mile. 

In manufacturing a cable ffiy. S) th(' copper strand is passed 
through a vessel A containing melted C'haltcrtonVs c(^m])ound, then 
through the cylindtT C, in whicli a quantity of gutta- 
pcrcha, purified by repeated washing in hot water, by 
mastication, and by filtering through wirc-gau^e filters, is 
kept warm bv a steam-jacket. As the wire is pulled through, a coating 
of gutta-percha, the thickness of which is regulated by the die D, 
is pres.scd out of the cylindtr by applying the requisite pressure 
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thi! drum 1’, round which it jmsuos scvcrul tiiiu s to jwvent 


Which ire eliminated. The coated wire is treated in the same way put in gear with a j^worful engine for the purpose o haulnig hack 
IS the copper sUand— the die D, or another ot tlie same size, being ; the calile should it l.e found ue. essury to do so. lie' lenKlli paid 
daced at the back of the evlinder and a larger one substituted at out and the rate ot paying out are ob.amed appioxiuiMely from the 
he front. A second coating is then laid on, anil after it passes number of turns iii.ide by the drum l> and its rate of t uniinK. this 


through a similar process of examination a third coating is applied, 
and so on until the requisite number is rom]deteil. 'I he tinishetl 


is checked by the mile marks, tlit' known ]xisition of the jointvS, t'tc., 
as they pass. 'I’he sy>eed of the ship can be roiigldy cstimatc(l 
from the speed of t!ie engines; it is more acciira t tdy obhaiiu'd 


core changes rapidly ill its electric qualities at lirst, aiul is gent*rally from the speed of t!ie engines; it is more accurattdy obhained 
kept for a stated interval of time before being subjerted to the Iiy one or other of tlie various forms of log. or it imu be ineasiired 
specified tests. It is then idaceil in a tank of water and kept at a by jxiying out oonfimiously a si eel wire over a men iiring wheel, 
certain fixed temperature, usually 75° F., until it assumes npproxi- The average speed is obtained very acciiratidy froin sol.ir and stellar 


inately a constant electrical state. Us conductor and dielectric obstnvations lor the ]H)siti()n of the sliip. Tlie diffeo nee between 
^ file spet‘d of fhi‘ ship ami the rate of paving out givi . Ihe amount 

n of slack. I'lie amount of slack varie.s in different t.ises bi'tweea 

/ 3 and 10 percent., but some is always allowed, so that the cable may 

■; M easily adapt itself to inequalities of the bottom and may be more 

; readily lilted for repairs. But the mere paying out of siifheirnt 

p, , "■ i slack is not a guarantee that the cable will always lie closidy along 

- El i/ ^ - T the bottom or be tree from sjxins. Wliilst it is being ])ai(l but the 

f( OB '.) — s // ^ >. \ portion between the surface of the water and the bottom of tlu' sea 

\ /] lies along a straight line, the component of the weight at right 

■p o V*--' y angles to its length being siqgxirted by the frictional resistance to 

^ sinking in the water. If, then, tlie speed of the ship be v, the 
resistance and its electrostatic capacity are then measured. These rate of paying out h, the angle of immer.sion /, the dejith of the 
tests are in some cases repeated at another temperature, say 50" F., wntt‘r tlie weight per unit length of the c.able u\ tlu‘ pull on the 

for the purpose of obtaining at the same lime greater ct'rt'ainty of cable at the surface B, and A, B constants, we have — 


the soundness of the core and the rate of variation of the comluctor 
and dielectric resistances with temperature. The subjection ol the 
core to a hvdraulic pn‘ssure of four ton.s to the square inch and an 
electric pressure of 5000 volts from an alternating-current trans- 
former has been adopted, by one manufacturer at h'ast, to .secure 
the detection of masked faults W'hich might develop themselves 




and u) cos i-V>f{v sin i) (n), 

whiTe / stands for “ function.** Tlie factors A/ (n n cos /) and 
B/ {0 sin i) give the frictional resistance to sinking, ])('r unit length 
of the cal)lf‘, in the direction of the length anil tran-.veise to tlie 


after submergence. Should thc.se tests prove satisfactorv the core length nspectiyely.^ It is evident Irom equation (.-i) that the 
is served with jute yarn, coiled in water-tight tanks, and surrounded anglt' of immersion depends solidy on the s])ee(l of tlie ship ; hence 
with salt w’at IT. the insulation is again tested, and if no fault is in la\ing a cable on an irregular bottom if is of great importance 
discovered the served core is passed tlirough the sheathing machine, that the speed .should be sutlicicntly low. This may he illustrated 
and the iron slu'ath and the outer covering are laid on. .As the vary simply ns follows: suppose a n (fig. 10) to be the surface of 
cable is sheathed it is stored in large water-tight tank.s and kept tlie sea. h c the bottom, and c c the straiglit line made by the calile ; 
at a nearlv uniform tenqx-rature by means of watiT. then, if a hill 11, which is at any part steeper tlun the inclination 

When (he cable is to be laid it is transferred to a cable shi]>, of the calile, is pnsse«l over, tlu- r:d>l'- touchi's it at some point t 
provided with water-tight tanks similar to those used in the factory before it touches the part immefliah ly bidnw' i, and if the friction 
for storing it. 'I'hc tanks are nearly cylindrical in form between the cable and the ground is snflicieiit the r.able will either 
Laying* truncated conc fixed in the centre, as shown break or be left in a long span ready to break at some future time, 

at C, fig. 9. The cable is carefully coiled into the tanks in It is important to obstTvc lint tlie risk is in no way oliviated by the 
hori/.ontal flakes, each of which is begun at the outside of the tank incri'asing slack paid out, exce])! in so far as the amount of slitling 

-s. ^ whicli the strength ot tlie ('able is able 

/r * ■ ~ to produce at the points of contact with 

^ (I n Yy To uter^rx. p»tLr^ t lic groiuid m.'iy be thiTcby iiicriaased. 
^ \\ p - V ll ship must therefore be 

^ i r 1 so rcgulati'd that the angle of immer.sion 

^ v V AI/ vjy ^ ^ is ns great as the inclination of the 

: st(*epe.sl slope passetl over. In ordinary 

e drcLiinst.-mces the angle of immersion i 

\ , varies between six and nine degrees. 

\ ; c i T h'T*'- 9 - -Diagram of Cabh- Tank and Paying-uut Apparatus Tfie “ slack indicator " of Messrs 

I ; ; Submarine Cable. Siimicns Brothers iS: Co. yields a con- 

» ■ -J iiiiuons indication and record of the 


-Diagram of Cabh- Tank and Paying-uut Apparatus 
of Submarine Cable. 


and coiled towards the centre. The different coils arc- ]>n‘vcnt(?d 
from adhering by a coating of whitewash, and the end of each 
nautical mile is carefully marki-d for future refen-nce. After the 
cable has been again subjected to the j)ro)xT eh-ctrical tests ar.«l 
found to be in perfect condition, the .ship is taken to the place 
where the shore end is to lx? lamled. A suliieient length of cable 
to reach the shon? or the cable-house is paid overboard and coih'd 
on a raft or rafts, or on the deck of a steam-launch, in order to 
be connected with the shore. 'I'hc end is taken into the testing 
room in the cable-house and the conductor (onnected with the 
testing instruments, and, should the electrical tests continue .satis- 
factory, the ship is put on the proper cour^^^e and steams slowly 
ahead, paying out the c.ablc ovt-r her stern. The cable must not 1 
be overstrained in the proce.ss of sulunersion, and must be ]vud 
out at the proper rate to give the rcipiisite slack. This involves 
the introduction of machinery for measuring and coni rolling the 
.speed at which it leaves the ship and for measuring the pull on the 
cable. The essential parts of this apparatus are shown in fig. 9. 1 
The low'er end c of the cable in the tank T is taken to the l( sting | 
room, so that continuous test.s for electrical condition can be made. I 
The upper end is passed over a guiding quadrant Q to a set of 
wheels or fixed qiiadrant.s 1,2, .b • • • tken to the paying-out dnim P, j 
from it to the dynamometer D, and finallv to the stern pvill< y, j 
over which it passes into the .sea. The wheels t, 2, 3, .. . are so j 
arranged that 2, 4, 6, . . , can be raised or low^ered so as to give 
the cable less or more bend as it passes between them, while 
L 5. . . . are furnished with brakes. The whole system provides 
the means of giving sufficient back-pull to the cable to make it 


actual slack paid out. U consists of a 
long .screw spindle, f:ouj)I('d liy siiil.ilile gearing witli the cable 
drum, and thus rotating at tlu? speed of the outgoing cable ; on 
this screw -works a nut which forms the centre of a thin circular 
disk, llui edge of which is pn-ssed ag.ninst the surf.acc of a right 
circular cone, the line of contact, as the nut moves along the screw, 
being paralhd to the axis of the latter. This com? is ilriven by 
g*-ariiig from the wire dnim, so tli:it it rot.iti'S at the sjieeil of 
the outgoing wire, tlu? direction of rr- ilion b' ing .sueh ns to causi? 
the nul to travel tow'ards the smaller t nd of tlie cone. If Vxith 
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nut and screw arc rotating at the same speed, the po.sition of the 
former will remain fixed ; and as the nut is driven l)y friction from 
the surface of the conc, this cijuality of speed will obtain only wlien 
the pro<lnct of tlie tliameler {d) of the cone at that position miilti- 
plierl into its .speed of rotation (w) ecjuals the jiroiluct of the 
diameter (r/) of the disk multiplied into the S])eed of rotation (N) 
of the screw, or Nfn~dfa, and thus the ratio of calile paid out to 
that of wire paid out is continuously given by a ])ointer controlled 

' See Sir W. 'riiomson (Lord Kelvin), M athcinatical and Physical 
Papers, vol. ii. p. 165. 
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bv lh(‘ disk, foi' any dilfcrcnCt* in speed between nut and screw will 
cause the nut to move alonj; the screw until the diameter of the 
cone IS ieache<l which Jullds the above conditions for equality in 
speed. In t'lK- of disk siTves ns the pointer and the 

scale i^ives the percenlap; of slack, or {N-n):n. Tlie wire beins 
iiaid out without slack measures the actual distance and speed 
over tlie ‘’round, and the enr^ineer in charne is relieved of all anxiety 
in esi imatinjjf the depth from the scattered .soundings of the pre- 
liminary siirve\ \ or in calenlnting the retarding strain required to 
])rodnce tlie specilied slack, since the brakesman merely has to 
follow tlie. ill! in ations of the instninumt and rognlatc the strain so 
;is to Ue»']) tlie pointer at the ligure reqainxl — an casv task, seeing 
that the ratio of speed of wire and cable is not a fleeted by the 
motion ot the ship, wha1ev(‘r be tlie slate of the sea, whereas the 



I'K;. II.— Slack Indicator. 


strain will in heavy weather be varying 50 per cent, or more on 
each sidi* ol the iiiean value. Idirlher, llie ]ircliminary survey 
over the ])rop()sed route, necessary for deciding the length and 
types ol ('abi< reipiireil, tan allord iiKTeh* an a])pro.\imation to the 
depth in wliicli the cable actually lies, since acculenl.s of vsind and 
weather, or l.iek of observat i(j>iis for di'terniiiiiiig Uu' ]»osition, cause’ 
deviations, otten of consic livable importance, from the proposed 
route. From tlie* eouLimious records of sku'k and strain combined 
with the w(. i'j.lil of the cable it is a simjile matter to calculate and 
plot tlie de])llis along the whole route of the rahle as actually laid, 
log. 12, ('onijuK’d Irom the actual roceirds obtaiiu’d eluring tlic laying 
of file (',iiiso-k’a\Ml section of the ComnK'reial ('able ('ompanv’s 
system, shows by the lull line the actual strain recorded which 
secured the ev'cn distribution of S ])er cent, of slack, and by the 
dotted line the strain that would liava' been ap])lied if tlie soundings 
taken during the preliminary snrvi’y had been the onlv sourre 
available, althougli tli«* tonditions of sea and weather favoured 



Fio. 12. — Records of Strain anti Depths. 


close adherence to the proposed route. 'I'lie ordinates of the curve 
give the strain in ewts., and the ab.scissae the distance in miles 
measured from the ('anso end ; as tlie strain is proportional to the 
de]ith, iS ewts. corresponding to 1000 fathoms, the black line 
represents to an exaggerated scale the contour of the sea bed. 

Owing to the cxpcrieniu; gained with many thousaiuls of miles of 
cable in all tleplhs and under varying conditions of weather and 
„ climate, the risk, and consecpiently the cost, of laying 
^ has iK'i’ii greatly r( «lucH’d. But the cost of elteeting a 

repair stijl remains a. very unceilaiii quantity, success being «Ie- 
pendiait un {juiel coiidiLions of sea and weather. TJie nnuliis 
ofyrKUKli is brielly as follows : 'I’lie position of the fracture is 
determined by electrical tests from both ends, with more or less 
accuracy, depeniiing on the nature of the fra.cture, but with a 
probable error not exceecling a few- miles. The steamer on reach- 
ing the given ]iosition lowers one, or perhaps tw’o, mark bnnys. 
mooring them by mushroom anchor, chain and rope. Using these 
buoys to giii(](‘ the direction of tow, a grapnel, a species of live- 
pronged anchor, attached to a strong compound rope formeil of 
strands of steel and inanila, is lowered to the bottom and dragged 
at a slow speed, as it wen’ ploughing a furrow in the sea bottom, in 
a line at right angles to the cable route, until the liehaviour of the 
dynamometer shows that the cable is hooked, 'the ship is then 
stopped, and tlie cable gradually hove up towards the surface ; 
but in deep w'atcr, unless it lias been cauglit near a loose end. the 


cable will break on the grapnel before it rcaclies the snrf»acc, as the 
catenary strain on the bight will be greater than it will stand. 
Another buoy is put down marking this ])osilion, lixing at the same 
time the actual line of the cable. Grappling will be recommenced 
so as to hook the cable near enough to the end to allow of its being 
hove to the surface. When tliis has been tlone an electrical test 
is applied, and if the original fracture is between ship and shore the 
heaving in of cable w'iJI contimu’ until the end comes on board. 
.\n<)thcr buoy is thi’ii lowered to mark this spot, and the cable on 
the other side of the fracture grap^ded lor, brought to the surface, 
and, if communication is found perfect with tlic shore, buoyed 
with sullicient chain and rope attaelied to allow^ of the cable itseU 
reaching the bottom. Tin; ship nenv returns to the position of 
original attack, and by similar ojierations brings on board the end 
which secures communication wdth the other shore. The gap be- 
tween the tw’o ends has now to be closed by splicing on new cable 
and paying out until the buoyed end is reached, which is then 
hove up ami brought on board. After the “ final splice,” as it is 
termed, betwven these ends ha.s been marie, the bight, made fast 
to a slip rope, is lowererl overboard, tlie sli]) rope cut, and the cable 
allowed to sink by its own weight to its resting-place on the sea bed. 
The repair being Bins completed, the v’arious mark buoys arc picked 
up, and the ship returns to her usual station. 

The grappling of the cable and raising it to the surface from a 
de])t!i ol 2000 fathoms seldom occupy less than twenty-four hours, 
i and since any extra .str.iin <hie to the ])itching of the vessel must 
be avoided, it is clear that the state of the sr’a and weather is tho 
jiredominating factor in the time necessary for eliecting the long 
serie.s of operations which, in the most favourable circumstances, 
are retjuircil for a rejiair. In aildition, the intervention of very 
heavy w'catlier may mar all tho w'ork already acconqilished, and 
recpiirc the whole series of operations to be nmlertaken ilc iiuvo. 
.\s to cost, one transatlantic cable repair cost I the repair 

of the .\den-Bombay cable, broken m a depth of ipix) fathoms, 
was etfeeted with the expenditure of 176 miles of new cable, and 
after a kqise of 251 days, 103 being spent in actual work, which 
for the, remainder of the time was interrupted by the monsoon ; a 
repair of the Lisbon-Portheurnow calde, broken in the Bay of 
P.iscay in 2700 fatlioins, eleven years after the cable wais laid, took 
215 days, with an i xpeiiditiirc of 31K-) miles of cable. All inter- 
ruptions arc not so costly, for in sliallower waters, with favourable 
comlitions of wi'ather, a repair may ho only a matter of a few hours, 
and it is in such waters that the majoiity of Im’aks occur, but still 
a large h'sitvc fund must be laid aside for this piirpiKSi’. As an 
ordinary inslanci’, it has been st.ited that the cost of repairing the 
Direct Uiii1<Ml ealdr* up to 1900 Iroiii its snbmergencfi in 

1S74 averaged /Snoo jier annum. Nearly all the cable companiwi 
]>ossess their own sle.imei’s, of surficient dimensions and specially 
e(nii[>ped lor in. iking ordinary rejviirs ; but for exceptional cases; 
where a consider.’. ble <pi.intity of new' cnlih? in.iy have to be inserted, 
it may be necessary to cli.irter the .servici’s of one of llui larger 
vessels owned by a cable-in.unif.ictnring conqi.in}', at a certain 
sum per day, wliich may well n’.ieli to Ibis fleet of 

cable ships now' niimliers over birly, ranging in .size from vessels 
of 300 Ums to lo.ooo tons carr\ing c.q)aci(y. 

■J'he life of a cable is usually consj«Iered to continue until it is no 
longer cap.ible of being lifti'd for repair, but in some cases the 
‘luration an<I frequency of inlcrnqdions as alTeeting 
public I’Onviiniencc, with the loss of revenue and cost of ^ 
repairs, imi.st It gellier decide tlie ((uestion of ('ithcr making very 
extensive renew. ds or even abandoning the whole cable. The 
possibility of repair is alTeiTed by so many circunistances due to 
the eiivirounienl of the c:d>le, that not even an ap])roxiinate term 
of years has yet been aiitlioritalively fixed. It is a well-.ascertained 
fact that the insulator, gutta-])ereha, is, when kept under water, 
practically ini])eiishable, .so that it is only the original strength of 
the sheathing wires and the deterioration allowable in them that 
have to be considereil. ('.ables have Irecjnently been picked up 
showing after many yi'ars of submergenci’ no ajqirccialdc deteriora- 
tion in tills respect, while in other cases ends have been picked up 
wliich in the course of twelv'c years luul been corroded to needle 
]Hjinls, the result ])robably of metalliferous deposits in the locality, 
it is .scarcely jiossilile from the jireliniin.iry survey, w'itli soundings 
si’vi’ral miles apart, to obtain more than a general idea as to the 
average depth along the route, while the nature of the constituents 
of the sea bed can only be revealed by a few small specimens brought 
up at isolated spots, tliniigh fortunately the globigerine ooze winch 
covers the bottom at all the greater ocean de])tlis forms an ideal 
bed Fir the cable. The experience gaine«l in the earlier days of 
ocean telegrapliy, from the failure and abandonment of nearly 
50 jier cent, of the deeji-sea cables within the first twelve years, 
placed the prob.able life of a cable as low as fifteen years, but the 
weeding out of unserviceable types of construction, and the general 
improvement in materials, h.ive b>' dc;grees extended that first 
estimate, until now' the limit may be safely placed at not less than 
forty years. In di'pths beyond the reach of w'avc motion, and 
apart from suspension across a submarine gully, wliicli w'ill sooner 
or later result in a nqiture of the cable, the most fretpicnt cause of 
interruption is seismic or other shifting of the ocean bed, while 
in shallower waters and near the shore the dragging of anchors or 
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fishing trawls has been mostly responsible. Since by international 
agreement the wilful damage of a cable has been constituted a 
criminal oltence. and the cable companies have avoitled crossing 
the Jishing l)anks, or have ado]>ted the wise jiolicy of ri fnnding 
the value of anchors lost on their cables, the nuinber of siicli 
fractures has greatly diminislicd. 


hisirumenis jor Laud Telegraphy . — At small country towns 
or villages, where the message traffic is light, the Wheatstone 
“A B C” instrument is used. In this apparatus electric' 
ABC currents are generated by turning a handle (placed in 
Ittsiru- front of the instrument), which is geared, in the insfru- 
ments of the most recent pattern, to a Si(‘mens shuttle 
armature placed between the two arms of a powerful hors('“ 
shoe permanent magnet. When one of a .series of kc'vs (each 
corresponding to a letter) arranged round a pointer is depressed, 
the motion of the pointer, which is glared to the shuttle arma- 
ture, is arrested on coming opposite that particular key, and 
tlie liansmission of the currents to line is stoj)ped, though the 
armature itself can continue to rotate. 'Phe depression of a 
second key causes the first key to be raiseil. 'Phe currents 
actuate a ratchet-wheel mechanism at the reieiving station, 
whereby the hand on a small dial is ino\*ed on letter by letter. 
A noticeable feature in the modern A C indicator, as well 
as in all modern forms of telegraph instrumi'nts, is the adoption 
of “ induced magnets in the moving portion of the apparatus. 
A small permanent magnet is ahva\ s liable to biM'ome demagnid- 
ized, or have its polarity reversed by the action of lightning. 
This liability is o^'crcoIlle by making such movable parts as 
require to lu' magnetic of soft iron, and magnetizing them 1)V 
the indiK'ing action of a strong permanent magnet. Althougii 
formerly in very extensive employment, this instrument is 
dropping out of use and the sounder ” (and in many cases 
the telephone) is being used in its place. 


single 

needle 

lastrum 

meat. 


\i ollues where tln^ work is henvii r Ilian can be dealt with by 
the A B (' a]>paralus, the “ Sinj^le Needle ’* instniinent has been 
very 1 in^ely iMiqiloyed ; it has the advantage of slij^ht 
liabilitv to deraneeiiieiit, and ot retjiiiring very little 
adjustment. A fairly skdletl ojuTator can signal witli it 
at the rate of ?o words ])(‘r minntt'. The needle (in the 
modern ]) ittern) is of .soft ir(.)n, and is kept magnetize<l in- 
ductively by the action of two permanent steel magnets. The coils 
are wound with copp»T wire (covered with silk). lo iniK. in diamet* r, 
to a tntil resist, inee of 200 ohms. The aetn.d fntrent reipiired xo 
work the instrument is milliamperes (equivalent ap])roximat< Iv 
to the current given by i Daniell cell through 3300 ohms), but in 
practice a current of lo milliamperes is allowed. A simple, but 
imjKJttaiit, addition to enable tlic reading from the instiuineiit to 
be effected by sound is shown in fig 13 ; in this arrangement the 
needle strikes against small tnlx'S tcrinedi 
of tiu-])hile. AlLhuugh a most s«Tviceable 
instrument and cheap as regaials main 
tenanee, the “singli- n'*e<lle” lias (exce])t 
for r.iilway t«jlegraph p'lrposes) been 
discarded in favour of the “ sounder,” 
lo secure the advantage of using one 
general patti-rn of app.iratns, as far as 
]iossible. and to avoid tlie neci*ssity of 
two ditlerent types of instniiiieiit being 
learnt by the teli*gra])liist. 

The well-known code of signals (tig. 14) 
introduced by Morse is still enqiloyi'd in 
the United States and ( .inad.'i, and tlv* 
international code in vogue in Turopi' 
diller.s only slightly from it. 

The instnimints used for land tele- 
graphs on this system arc of two types — ” sounders,” which indi- 
cate by soiincl, and ” reronlers,” which record the signals. 

Recorders vary in cletnils of construction, but all have the same 
object, namely, to record the intiTvals during which the current is 
applicfl to the line. In the earliir forms of instrument the record 
was mafic by embossing lines on a ribbon of p.ipi r by means of .1 
sharp St;, le fixed to one end of a lever, which carried* at the olli« r 
end the armature of an electromagnet, 't he form of Morse recorder 
„ almost universally used in ICurope makes the record in 

ink, and hence is sometimes called tie- “ink-writer.” 
writer ^ method has the advantage of distim tness. and so is 
* less trying to the eyes of the o])ernto!s. .\ltliongli the 
“ink-writer” is slill in use it is jiractically an obsolete instrument, 
and has been displaced bv the “ sounder.” 

Operators who used the recorder soon learned to re;id the message 
hy the dirk of the armature against its stop, aiifi as this leil the 
liaiifls and eyes free to write, reading by sound was usually 



Rig. 13. — Single Needle 
with sounding arrange- 
ment. 


I ]>referred. Tims, when it i.s not necessary to keep a copy, a much 
I simpler inslrument may he employed and llie nie.ssage read 
j bv sound. riit* earliest snccessiiil form was “ llriglit’s 
j bell” sountler, which consisted of twaa b(‘lls of di‘iinct tone or 
pitch, one of whicli was .sounded when the current was sent in one 
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ilirection and the other wlum it was reversed, 'I'his instrument 
was capable of giving \'ery coiisiflerable sjx-ed, but it w’as imuv 
conq'licated tlian that now' in use, which consists only of an ek'i'tro- 
magnet. with its armature lever arranged to slo]) against an anvil 
or screw' in such a, wav as to give a distinct and soiiu'what loud 
soniifl. r)ots arifl dashes are distingnislied l)y th(‘ interval between 
the soiiTifls of the instrument in precisi'ly the same w'ay as they 
are distinguishcfl when readitig from the reeordm* by sonmi. 
Eig. 15 shows the modern pattern of “sf)under” as used by tlio 



Fig. 15. — Modern “Sounder.^* 


British Post Oftice. Tla* ma|;iiet is wound to a resistance* of 
40 olniis (or 900 ohms w'hi'n worki'il from aci nmnlntors), and the 
instrument is work«*d with a current of 4 (xj milliamperes (25 milli- 
amjxTes witli accumulators). 

Mcthnd<; of Wot'kiui: Land r/;r loVs'.- -The arrangeTnent on the 
“ ojK-n-circuit ” syste.n for single-current working is shown in 
fig. lO, in which L, n prf'sents the line, G a galvanometi'r, 
usimI siin])ly to shiAV tliat the currents are going to lino 
when the message is being transmitted, K the trans- gintrle* 
nutting key, 1 ^ the battery, I tlie receiving instrument, current 
ami V. the earthqikiti*. '^b(^ conqilete circuit is from the system 
]dat(.' b'. through the inslrnmeiit I, the k<*y K, and the 
galvanoscope G to the line T,,. then through the corresponding 
instruments to the earthqdate Ic at the other end, and back through 
tlu* earth to the plate K. 1'he earth is alwaavs, e.yaqit for some 
s])eriid reason, nsial .as a ri'tnrn, because it otters little resistance 
aiifl saves the c*xpense and the risk of failure of the return wire. 
The eartli-])late K ought to be buried in moist earth or in water. 
In towns the water and gas pipe systems form excellent earth 
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plates. It will be observed that the circuit is not in this case 
actually open ; the ineanin}< of the expression “ open circuit ’* is 
“ no battery to line.” In normal circumslauces the instruments 
at both ends arc reaily to receive, Ixdh ends of the line l)cinj^ to 
earth through tlit^ receiving instruments. signal is sent by de- 
j)ressing the key J\, and so changing tlu; contact from a to /i, ami 

thus quitting the battery 
to line. On circuits 
where the trallic is small 
it is usual to make one 
wire serve several sta- 
t ions. At an inlermo<li;ite 
or wayside station W, a 
“ switeli ” S, consisting 
of tlircc blocks of brass 
fixed to an insulating 
base, is sometimes used 
(not in Great Britain). 
\\’ Tuay be made the 
terminal station of L, 
by inserting plug 3. and of L., by inserting ping 2, or the instruments 
may be cut out of circuit by inserting jdiig 1. In ordinary circum- 
stances the messages from all stations are sent tlirougli llu^ whole 
line, and thus the operator at any station may transmit, if the line 
is iioe, by manipulaling his key. 

'The connexions for single-current working 011 the closed-cir- 
cuit ” system are shown in lig. 17. Ji tliffers from the open circuit 
in only recpiiring one battery (although, as in the figure, 
half of it is often i)laced at each eml), in having th(‘ rc- 



L-D 

. — Open Circuit, Siiigle- 
( urrent System. 



Closed’ 

circuit 


) 

A , 





^ cciving instrument between tlie line and the key, and in 
* having tlie ballery conlimmuslv to the line. The battery 
is kept to the line by the bar c, which sliort-circuits the keys. 
When signals arc to be sent from cither station the o]xTator turns 
the switch c out of contact with the stop h, and then operates 

precisely as in op('u circuit send- 
ing. 'I'liis .system is more- e.\.pen- 
sive tlian the ojicai-circuit syst<-m, 
as the ballery is always at work ; 
but it oilers sonu! advantages on 
, circuits wlaav there are a number 
^ of interuuxHate stations, as th(' 
circuit is under a constant electro- 
motive force and has the same 
-ip jrC resist:] lice no mailer which slat''m 

I I is sending or receiving. The 

r^l arrangmuent at a wayside station 
is shown at W. When the circuit 
is long and contains a largo 
number of stations, the sending 
battery is .sonudimes divided 
among them in order to give greater uniformity of current along the 
line. Wiieii only one liattery is used tli(‘ current at flu; distant end 
may be cousi(lt*rably altected by the k-ak.ige to eat 1 li along the line. 

If long circuits were worked direct with onliiiary instruments, 
high battery ])ower would be retpiircd in order to send sulTicitml 
current to actuate the a])pnratn.s. In sucli cases it is 
usual to einpkiy a local battery to jiroducc Hie .signals, 
and to close the local battery circuit by means of a 
circuit-closing apparatus calk'd a rrhiv, whicli is practi- 
cally an electromagnetic key which has its lever attaclied 
to the armature of the magiK't and which can be worked by a very 
weak current. The arrangement at a slation worked by relay 
Bi on the .single-current *’ 

system is shown in lig. 
18, where is tlu; line 
wire, joined tlirough tlie 
key K to one end of the 
coil of the rt'lay magnet K, 
the other end of wliich is 
put to earth. When a 
current passes through Iv 
tlie armature A is attracted 
and the local circuit is 
closi’d tlirough tlu; arma- 
ture at b. The local 
battery Bj tlieii sends a 
current tlirough the in- 
strument I and records 
tlu; signal. In the form 
irmature is lield ag.ainst the 


Fig. 17. — Closed Circuit, Single- 
current System. 
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Fig. 18.- 




Single-current Relay 
Working. 

of relay indicated in the ligure the 
stop a by a spring S. 

“ Single-current ” working by means of a non-polarized relay 
(fig. 18), although general in America, is not atlopted in Pmglaiui. 

In the latter country, when siicli working is resortecl to, 
a “ polarized O'lay " (lig. 20) with a bias is used, but on 
all important lines worked by sounders the '* double- 
current ” system is emjiloyed. In this the tongue of the 
relay i.s kept over to the spacing sifle by means tif a current llowing 
in one direction, but on the depression of the signalling key the cur- 
rent is reversed, moving the relay tongue over to the marking side. 


Double- 

current 

system. 


The Siemens polarized relay, shown in fig. 19, consists of an 
armature a, pivoted at one end h in a slot at one end N of a 
permanent magnet m. the other pole of which is fixed to the 
yoke r of a horse-shot; electromagnet M. The iirmaturc is placed 
between tlic poles of the electromagnet, and being n • ^ ^ 
magnetized by the magnet m it will oscillate to the 
right or left under the action of the poles of the electro- ^ 
magnet M according as the current jiasses through in one direction 
or the other. This form t)f relay is largely list'd, but in Great Britain 
it has been entirely dis})laced by the form shown in fig. 20, which 
is the lunst mtwlern jiatti'rn of relay usetl by the British Post Office, 
known as the “ Post Office Statulard Relay.” In this instrument 


U 



E'lti. ly. — Su. mens 
I’olarized Relay. 



1 2u. — Post Oifice 
.Standard Relay. 


tlu're are two soft iron tongues, n, s, ii.xeil uiion and at right angles 
to ail axle a, which works 011 ])ivots at its ends. '1 hvse tongues are 
magnetizeil by the inducing action of a strong liorse-shoe ]x;rmanent 
magnet, S N, which is mack' in a cnrveil shape; Icir the sake of com- 
]);ictness. 'I'lu; longue jdays between the poles of two straight 
electromagnets. The coils of the t'lectromagiiels are differentially 
wound with silk-covered wire, 4 mils ( ‘oo.t inch) in diameter, to a 
total resistance' of .px) ohms. 'This dilterential winding enables the 
iustrument to be used for ** dujdex ” working, but the connexions 
of the wires to the terminal screws an* such that the relay can 
be usetl for onlinary single working. Although the relay is a 
” polarized ” one, so that it can be used for ” double-current ” 
working, it is ecpially suitable for ” single-current ” purposes, as 
the tongue can be givc'ii a l>ias over to tlu; ” spacing ” siile, i.c. to 



Fig. 21. — Connexions for Double-cuiTent Working. 


the side on wliich no current passes through the local circuit. The 
standard relay will work single current with a current of 3 niilliam- 
peres, though in jiracticc about 10 woukl be used. Worked double 
current — that is, with the tongue set neutral, having no bias either 
to the spacing or marking side -the relay will give good signals 
with i\ milliam]>erc of current, though in jiractice 10 inilliamperes 
are provided. The lightness of the moving part enables great 
rapidity of action to be obtained, which for fast speed w'orking is 
very essential, d'lie relay tongue, being ];erfef'tly free to move, 
can be actuated by a comparatively \v(’ak current. Normally a 
switch attached to the key cuts the battery off, and connects the 
line direct through the receiving relay ; this switch is turned to 
“send” wlu'u transmission commences, and is moved back to 
“ receive ” when it ceases : this m(W(;ment is done quite mechani- 
cally bv the tc'legraphist, and as it is practically never forgotten, 
automatic devices (which have often been suggested) to effect the 
turning arc wholly unnecessary. 

Fig. 2 1 shows the general arrangement of the connexions for double- 
current Avorking ; the galvanometer G is used for the purpose of 
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indicatinK wlu-tticr a station is calling', in <ase thn roLiy sticks or is 
out of adjusttiu'iit. lilt* key K (siiowii in gcnoi.il plan), whrn 
worked, sends reversetl currenis from the ballory Ik In cases w here 
“universal batteiv ” wtnkini];. /.e. the werkiiij^ of several instru- 
ments ireiii one set of batteries or aeeunuilators. is adopted, the 
positive and iiegalivt* currents li.ive to lu' sent troin iiideiiendeiit 
batteries, as shown by lii;. Hie stop a of the ke\ K is con- 

nected thro\igh a switch S with out' pole of tlie batti'ry H. ami the 
stop b in the usual way with the other pole. Su]>]u)SO the arm c 
of the switch S to be in contact with 2 ; thini when the key is 
manipulated it sends alternately jiositive ami negative currents 
into the line. If the positive is called the signalling current, the 
line will be charged positively eai'h time a signal is sent ; but as 
soon as the signal is completed a iiegalive charge is communicated 






Fig. 22. — Universal Battery Working. 

to the line, thus hastening the discharge and the return of the 
relay tongue to its iiisnlited slop. 

When a local instniinent such as a sounder ((ig. 15) is worked 
from a relay, the dying aw’ay of tlie magnetism in the iron cores of 
the electromagnet, w hen tlie relay tongue moves from the 
marking to the spacing side, i.e. wlu'n the loc-al batterv' is 
cut off, sets up an induced current of high tension, which 
causes a spark to jump across the contact points of the nday, and 
by o.xidizing them makes it ncc<‘ssarv for them to be frequently 
cleaned. In order to avoid this sparking, every local instrument 
in the British Postal Telegraph Deiiartnumt has a “ spntk ” cc>il 
connected across the terminals of the electromagnet. The spark 
coil lias a resistance about ten times as go'at as that of the electro- 
magnet it .shunts, and the wire of wliich it is composed is rloublc 
wound so as to have no retarding effect on the induced curreiil, 
which circulates through the spark cnil instead of jumping in the 
form of a spark across the contact points. The device is a most 
effectual one. 

On long circuits w’orked by the Wheatstone fast speed appiaratus, 
and especially on those in wliich a submarine cabh^ is included, it 
is tomul necessary to introduce “repeaters" halt-way, 


In lig. 2 }. ri'presLMitiiig the “ dillereutial " method, B is the 
.sending battery, B^ a resistam'e equal to that of the hallery, R a 
rheu.slat and t' an adjustable condenser. Sujiposc the 
key to be depresst'd, then a current llows through one 
winding of the ditferential rekiy to line ami through the ^ 
other winding and rheostat to earth. Now if the values of ® ** * 
iJie rheostat and condenser are adjusted so as to maki- tlu' rise and 
fall o[ tlie outgoing cmreiit tlirough both windings of tlu‘ relay exactly 
e<pial, then no ellect is priHliici*d on the armature of the relay, as 
the tw’O currents neutrali/e each otlier’s magneti/ing i lied. 

Incoming currt'uts pass fiom line tlirough one coil of the relay, 
the key, and ('ither the battery or battery resislanci', according as 
whether the key is raised or de]>ressrd. 'I'he result is that llu' arma- 
ture of the relay is attracted, and currents are sent through the 
sounder from the local battery, luoiluciiig the signals from the 
distant st.ition. When the key is in the middle posiiion, that is, 
not making connexion with either the front or back < ontacts, the 
received curn'iits jiass through both coils of the relay and the 
rheostat ; no intertenmci' is, howover, felt from this extra resistance 
because, although the current is halved, it has double the efh'ct on 
the relay, because it passes through tw'o coils instead ot one. 


Una 



Fi(i. 23. — Duplex Working : diflerential metliod. 

In the "bridge" method (fig. 24), instead of sending the currents 
through the two coils of a dillcrentially wound ri'lay or receiving 
instrument as in l^rischeii's inetluKl, two resistances 
a and h arc insertc<l, and the receiving instniimaU is ^ 

joined between P and Q. 'I'he currents thus divide at ® ‘ 

the point I), and it is clear that it the difference of potential be- 
tween P ami Q is uiiaffi^tetl by closing the .sending key, then no 
changt! of current will take idace in the instrument circuit. The 

/ ine 


in order to enable a high sp<-ed to be maintained. The 
speed at which a circuit can be wtirked tlepi-mls ujion what is known 
as the " KK " of the line, i.c. the product of the total capacity and 
the total rLsist:in(.e, both the capacitv' and the resistance having a 
retarding etlect on the signals. Bv dividing a line into tw'o liadves 
the wtirking speed will Ijc dependent upon the KH of the longest 
half, and as both K and R are directly jiroportional to the length 
of the line, tlie KR prodm t for llie halt of a circuit is but one 
qu.arlcr that of the wdiole length of tlie circuit, and the retardation 
is correspondingly sm.all. Tims the S])eed <;ii a line at wliicli the 
repeater is situated exactly midway will ])e lour times tJiat of tlu* 
line worked direct. Rcpe.ilers (or transl.itors, as they are some- 
times tennetl) are in (Treat Britain only used on last-speetl circuits ; 
they are in no case found necessary on circuits workctl by liaiul, or 
at " key speed " as it is called. 

Duplex telegraphy consists in the simultaneous transmission 
of two messages, one in each direction, over the same wire. 
Duplex i solution of this problem was attempted by J. \V. 

Gintl of Vienna in 1*^53 and in the iollowing )ear by j 
graphy. Frischcn and by Si(‘mens and Ifahske. Uathin a few j 
years several methods had beim proposed by different inventors, | 
but none wus at first very sneressful, not from any fault in | 
the principle, but because the effect of electrostatic rapacity 
of the line was left out of account in the early arrangements. 
The first to introduce a really good prai tical system of duplex 
telegraphy, in which this diflicult}’ was suificienlly OMTcome 
for land line purposes, was J. B. Sle.arns of Boston (Mass.). 
In order tliat the line between two stations may be worked 
on the duplex system it is c.sscntial that the receiving instru- 
ment shall not be acted on by the outgoing currents, but shall 
respond to incoming currents. The two methods most commonly 
employed are the differential and bridge methods. 



rclntive- pfitiuitird of T’ mid (J is not nflcded by the m.miijuilation 
of the sending key if the resist.anci' o1 ti bears the same proportion 
to that ol b as the resistance ot the line dotrs to that of the 
resistance R ; h(*nce that is the arrangemmit used. Om? very great 
.advantage in this method is that the. instriimeiil used between F 
and may be of any onlinarv lorm, /.c. relay, Hughes, sijilion re- 
corder. «N:c. 

Most important cables, such as those of the hkistern Telegraph 
( ompany aiul the vaiioiis Atlantic eahics, arc worked duplex on 
Mnirhead's plan. Wh.nl m.ay be calk’d a merlianicnl 
nnttliqd of dii])lexing a cable was describeil by f.ord 
Kelvin in a jxiteiit taken out by him in 1.S58. In this, as 
in the ordinary methods, a differentially wound receiving 
instrument w.as usi’ri, one coil being connected with the cable 
and the other w’ith the (‘arth ; but it difEred from other methods 
in requiring no “ artificial " or balancing cable, 'fhe compensation 
wais to be obtained by working a slkle resistance included in the 
circuit of the compensating coil, cither by the sending la y or by 
clockw'ork released by the key, so as to vrir\' tlie n’siht.ine** in that 
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circuit iiccordini^ to any law which might be required to prevent 
the receiving instrument being ahectcd by the outgoing current. 
Four years later Varley patented his artificial cable, which was the 
first near approach to a successful solution of the duplex problem 
on thi* princi})l<‘ now adoplctl. It was not. however, a siilTiciently 
perfect re])resentatioii ol a laid cabli' to serve for duplexing cables 
of more than a few hiindrt'd iniles in length. By a modification of 
the bridge iiietliod. applied with exc(*llent resnlts by Dr Miiirhead 
to submarine work, condensers are substitute<l for a and h, one being 
also ]fiaced in the circuit between P and Q. Jn this case no current 
flows irom the battery through the line or instruments, the whole 
action being iiuluctive. As we have already stated, the distri- 
bution of tlie I apacity along the resistance R must in submarine 
cable work be made to correspond very accurately with the distri- 
buti(jii of the ca])acity along the resistance of the cable. This is 
accomplisheil by Dr Muirhead in the folk)w'ing manner. One side 
of a sheet of p.iralfined paper is covered with a slieet of conducting 
substance, say tinfoil, and over the other side narrow strips of the 
same substaiu e arc arrangetl gridironwise to form a continuous 
circuit along tlie strip. 'I'he breadth and thickness of the strip 
an«l the thickness of the paraffined paj)er are adjusted so that the 
relative resistance and capacity of this arrangement are the same 
as those of tlu- cabk^ witli which it is intended to be used. A large 
number of su( h sheets are prcpare(.l and placed together, one over 
th(‘ otlur, the end of the strip of the first sheet being connt'ctcd 
with tlu; beginning of the strip of the second, and so on to the last 
sheet, the whok; representing the c.on<liictor of the cable. In the 
same way all the conducting sheets on the other side of the paper 
are connected together and tonii the earth-plate of this artificial 
calile, thus rcjneseiiting tlie sea. The leakage through the insulator 
of tlie cable is compensated for by connecting high resistances be- 
tween dilTerent points of the strip conductor and the earth coating. 
Faults or any oilier irregularity in the cable may be rejirescntetl by 
jiutting resist. iiices of the projier kind into tlie artificial line. This 
system of duplexing cables has proved remarkably successful. 

QuadrupUix telegraphy consists in the simultaneous trans- 
mission of two mc.ssagcs from each end of the line. The only 
new problem introduced is the simultaneous transmission of 
two messages in the same direction ; this is sometimes 
('ailed “ diplex tran.smission.” The solution of this 
problem was attempted by Dr J. B. Stark of Vienna 
in 1855, and during the next ten years it was worked 
at by Bosseha, KramcT, Maron, Sehaak, Sc'hredcr, Wartmann 
and others, 'riie first to attain practical success was Falison, 
and his method with some modilications is still the one in most 
general use. 

The arrangement is showm in fig. 25, and indicates the general 
principle involved. Kj and Ky are two transmitting keys ; the 
former reverses the direction of the line current, the latter increases 
the strength irres])ective of direction, by joining on another battery 
when the key is depre.sscd. Rj and R.^ arc relay.s for rctuiiving the 
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ETg. 25. — Qiiadniplex Working. 


currents ; tlie former is polariziid and responds to reversals of 
current, while the lattcT is mm- polarized ami responds only to the 
increased current from K.j irrespective of the direction of that current. 
This arrangement can be diiplexcil in the way already explained, 
by providing ditterential relays and arranging for the outgoing 
currents to clivide difterentially through the two relays at each cad. 

'f'hc “ multiplex " system devised by Patrick B. Delaiiy (which 
was adopted to a limited extent in Great Britain, but has now been 
„ entirely discarded) had for its object the working of a num- 

Mutuplex instruments simultaneously on one wnre. Tht^ general 

Jtraoh principle of the arrangement of the apparatus is shown by 
^ fipr. 26. Arms a ami 6, one at each station A and B, 

are connected to the line w ire, and are made to rotate simnllanconsly 
over metallic segments, i, 2, 3, 4, and P, 2', 3', 4', at the two 
stations, so that wfiicn the arm a is on .segment i at A, then h is on 
segment 1' at B, and so on. At each staticyi sets of telegraph 
apparatus are coimectetl to the segments, so that when the arms 
are kept rotating the set connected to i becomes ])eriodically con- 
nected to the set connected to i', the set connected to 2 to the set 
connected to 2', and so on. In practice tlie number of segments 
actually employed is much greater than that indicated on the figure, 
and the segments are arranged in a number of group.s, a.s shown 


by fig. 27, all the segments i being connected together, all the 
segments 2, all the segments 3, and all the segments 4. To each 
group is connected a set of apparatus ; hence during a complete 
rev()lution of the arms a pair of instruments (at .station A and 
station B) will be in communication four times, and the intervals 
during which any particular set of instruments at the two stations 
are not in connexion with each otlier become much smaller than in 
tlie case of fig. 26. In pr.ictice this subdivision of the 5>cgmcnts is 
so far extended that the intervals of disconnexion become extremely 


A B 



small, and each set of apparatus works as if it were alone connected 
to the line. As many as i()2 segments in eight groups art; practi- 
cally used. The arm which moves round over the segments rotates 
at the rate of three revolutions per second, anti is kept in motion 
by means of an iron tootlied wheel, the rim of which is set in close 
proximity to the poles of an electromagnet. Through this electro- 
magnet pass impulses of current regulated in fr(;(piency by a tuning- 
fork contact breaker ; these impulses, acting on the teeth of the 
iron wheel, by a series of pulls keep it in uniform rotation. If the 
rates of vibration of the two tuning-forks at the two stations could 
be maintained precisely the same, the tw^o arms would rotate in 
synchronism, but as this uniform vibration cannot be exactly 
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Fig. 27. — Grouping of Segments in Multiplex System. 


preserved for any length of time, a means is prewided w'hcreby the 
rate of vibration of l ither of the forks can be slowed down, so as to 
retard the rate of rotation of one or other of the arms. This is 
eHected by means ol “ correcting " segments, of which tlierc are 
six sets ctmtainiiig three each. Should the rotating arms fail to 
pass over these correcting segments at their synchronous positions, 
correcting currents pass to a relay which cuts oH momentarily the 
current actuating the tuning-fork, thereby altering the rate of 
vibration of the latter until the arms once more run together uni- 
forndy. Tiie actual number of sets of apparatus it was possible 
to work multiplex depended ujxin the length of the line, for if the 
latter were long, retardation efiects modified tin; working conditions. 
Thus between London and Manchester only four st'ts of apparatus 
could lx* worked, Init between London and Birmingham, a shorter 
distance, six sets (the maximum for wliich the system is adapted) 
were used. 


Chemical Telegraphs , — A method of recording signals in the 
Morse code, formerly used to a considerable extent, was to 
use a chemically prepared ribbon of paper. Suppose, for 
instance, the paper ribbon to be soaked in a solution of iodide 
of potassium and a light contact spring made to press con- 
tinuously on its surface as it is pulled forward by the mechanism. 
Then, if a current is sent from the spring to the roller through 
the paper, a brown mark will be made by the spring due to 
the liberation of iodine. 'I'his was the principle of the chemical 
telegraph proposed by Edward Davy in 1838 and of that 
proposed by IJain in 1846. Several ingenious applications of 
his method were proposed and practically worked, as, for 
example, the copying telegraph of Bakewell and of Cros, by 
m(!ans of whi('h a telegram may be transmitted in the senilefs 
own handwriting ; the pantelegraph of Caselli ; the auto- 
graphic telegraphs of Meyer, Lenoir, Sawyer and others ; and 
the autographic' typo-telegraph of Bonelli ; all forms of the 
apparatus have, however, fallen into djsu.se. 

Automatic Telegraphs . — It was found impo.ssible to make 
the Morse ink writer .so sensitive that it could record signals 
sent over land lines of .several hundred miles in length, if the 
speed of transmission was very much faster than that which 
could be effected by hand, and this led to the adoption of 
automatic methods of transmi.ssion. One was proposed by 
Bain as early as 1846, but it did not come into use. That 
now employed is, however, practically a development of his 
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idea. It consists in punching, by means of “ a puncher,’’ a 
series of holes in a strip of paper in such a way that, when 
the strip is sent through another instrument, called the “ trans- 
mitter,” the holes cause the circuit to be closctl at the proper 
times and for the proper proportionate intervals for the message 
to be correctly printed by the receiving instrument or recorder. 
The most successful apparatus of this kind is that devised by 
Wheatstone ; others were dex ised by Siemens and Ilalske, 
Gamier, Humaston, Siemens, and Little. 

In the Wheatstone automatic apparatus three k‘vers are 
placed side by side, each acting on a set of small punches and 
Wheat' on mechanism for feeding tlie pa[)er forward a step 
stone after each o{)eration of the levers, 'fhe punches are 

system. arranged as shown in fig. 28, and the levers are 
adjusted so that the left-hand one moves b, c and 
punches a row of holes across tlie paper (group 1 in the figure), 
the middle one moves h only and punches a centre hole (2 in 
the figure), while the right-hand one mo\ es a, />, d, e and punches 
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ITo. 28. — Wht'al stone Puneliing Apparatus. 


anil then a positive current are sent to the line, thv' elfect of the 
current continuing during the time requiretl for ttie ]).iper to travel 
the space between two holes. Again, suppose groujvs 3 and 4 to 
be punched, 'i’he first part will !h‘, as lu fiMc', 7ine to tlie Jiiu* ; 
at the next lialf stroke of the luMin M will nut ]>a -i througli, as 
there is no hole in the ])aper ; but at tlu* tliird half stroke it passes 
through and cop|)er is put to the line. rhus for a <lash the interval 
between the }>ositive and tlie negativ'e current is eiju.d to tlie time 
the paper takes to travel over twice the S]iacc between two suc- 
cessive holes. Hence for seiuliiig lioth a dot and a dash, reverse 
currents of short duration are sent tlirough the line, but the interval 
l)etween the reversal is three times as great for the dash as for 
till* dot. 

In the receiving instrument the electromagnet is i onstructed in 
precisely a similar way to the relay (lig. 20). so that the artnature, 
if pulletl into any ])osition by either current, remains in that posi- 
tion, whether the current continues to How or not, until a reverse 
current is m.ade to act on the magnet, h'or the dot tin? armature 
is deriected by tlie lirst current, the ink-wheel lieing l>rought into 
contact with the paper and after a short interval ])uHe<l liack by the 
reverse current. In the case of the dash the ink-wheel is brought 
into contact with the ])a]U'r by the first current as before and is 
pulled back by the reverse current aft(*r tlin*e times the interval. 
Tile armature acts on an inking disk on the princijile described 
above, save only that tlie disk is su])]ilied with ink fiuiii a groove 
in a second wheel, on wliich it rolls: the grooved wheel is ke]it 
turning with one eilge in contact with ink in an ink-well. Hy this 
method of transmission the battery is always to the line for the 
same interval of time, and alternately with ojiposite ]udes, so that 
the effect of electrostatic induction is reduced to a minimum. 


four holes (^3 and 4 in tlic figure). 'I'he whole of this operation 1 
represcats a dot and a dash or the letter “ a.” Tlie side rows 
of holes only are used fi)r transmitting the message, the centre ! 
row being rccjuired for feeding forward the paper in the trans- | 
mitter. 'fhe perforation of the paper when done by hand is j 
usually perfomied by means of sm;dl mallets, but at the central 
telegraph office in London, and at other large offit'es, the keys 
arc only iisetl for optming air-valves, the actual punching being 
done by pneumatic pressure, in this way sevtual thicknesses ' 
of paper can be perforated at the same time, which is a great ; 
convenience for press work, since copies of the .same me.ssage 
have often to be transmitted to several newspapers at the 
same time. 

I’he mode of using the paper ribbon for the transmission of the 
message is illustrated in fig. 20. An ebonite beam B is rocked up 
and down rapidly by a train of mechanism, and moves the cranks 


Perforated Slip 



Flo. 29. — -Wlieatstonu Automatic Transmitter. 


A and A' by means of two metal pins F, P'. A and A' carry two 
ligjit vertical rods S, M, the one as much in front ot tlie other as 
there is space Lietw^een two successive lioles in tlie ])erforated ribbon. 
To the other ends of A, A', rods H, H' are luosely hinged, their 
ends passing loosely tlirough holes in the end of file bar L. By 
means of two collars K, K', the lever L is made to oscillate in unison 
with the beam B. The operation is as follows ; the paper riVibon 
or perforated slip is moved forward by its centre row of holes at the 
]iroi^r speed aliove the upper ends of the rods S. M ; shoidd there 
be no lioles in the ribbon then the cranks A, A' will remain 
stationary, although the beam B continues to rock, since the rods 
S, .\I are pressing against the riblion and cannot rise. Shoidd, 
however, a row of holes, like group i. fig. 2S, be in the riblion, 
the rod M will first he allowed to pass through the paper, and the 
corresponding movement of crank A' will, through the agency of 
collet K, throw' over lever 1 ., and the battery zinc will he put t«> 
the line ; at the next half stroke of the beam, S will pass through, 
and crank A by its movement will, tlirough the agency of collet K'. 
throw over lever L in the reverse direction, so tliat the battery 
copper will he put to the line, d'hiis for a dot, first a negative 


j Although it is quite possible to olitain good signals at a rate 
I corresponding to 600 letters per minute, in practiei' it is found 
I that .such a high speed is not advisable, as it is diflicult or im- 
I possible lor even the most skilled operators properly to handle and 
j transcribe from the “ slip ” on which the signals an* recorded. 

In Stpiier and Crehore's “ Synclironograph " system “ sine waves ” 
of current, instead of sharp “ makes anil breaks," or sharp revensals, 
are eniployi'il for transmitting signals, the waves being 
pnxluccd by an altornating^mirrent dynamo, and regu- Squjeraad 
ialed by means of a jierforatcd paper ribbon, as in the 
Wheatstone automatic system, d'lie arrangement has 
betMi found under certain conditions to give better results than 
those obtained with sharp reversals. 

Ill the undulator apparatus, which is similar in gcniTal principle 
to the "siphon recorder" used in submarine telegraphy, a sirring 
or falling w'ciglit moves a pajH'r strip beneath one end of 
a fine silver tulie, the oliu r end of which tlips into a 
vessel containing ink. '(‘he siplion is sup]iorted on a 
vertical axle carrying two armatures which are acted upon by two 
electromagnets. It is in fact the eleetroiiiagiiet and spindlt? of a 
! telegra])h relay wHth a siphon in ])lace of the tongue. Screw' adjiist- 
i ments arc provirled for closing or 0]iciiing thi* air gnji between the 
I electromagnets and armatures, for raising or lowering the siplion, 

! ami for adjusting the juiint of the siphon to the centre or side of the 
paixr strip. '1‘lie received .signals are recorded on the jiaper .strip 
in an undulating continuous line of ink. and are distinguislu-d by 
the length oi deviation Irom zero. The amplitude of tlie signals 
can 1 h‘ varied in several ways, either by .1 sliimt across tlie elect ro- 
I magnet, or by alttTing the tension of fhe controlling bprings or liy 
altering the air gap betwi'cn electromagnets and armatures. Up 
to 100 words per minute the .signals are easily readable, but beyond 
that sjieed they are more diKieiilt to translate, although cxjierts 
can read them when received at jcmj words per minute. 

I\)U<ik-Vir(U^ System.— In the improved Poliak- V’irag system the 
received signals are recorded in characters similar to ordinary hand- 
writing. 'fhe operator actiiat(!s a typewriter form of Ticrforator 
which punches varying groipis of holes, representing the different 
characters, in a paper strij) about one inch wide. I'liis sli]i is then 
passed through a transmitter fitted with brush contacts and con- 
ncctefl to the tw'o line wires of a metallic loop. One? circuit is formed 
by the loop itself, and a secoml, quite independent, by the tw'o 
wires in parallel, earthed at e.irh end. At the reci'iving end there 
are two telephone receivers, one joined in the loop circuit, the other 
in the earth return circuit. 'Die di.'iphrngms of these are mechani- 
cally connected to a small mirror and control its movement in 
accordance with the strength and direction of the receivi^l currents. 
One diaphragm gives tlie mirror a movement in a vertical direction 
wJiilc the other gives it a horizontal motion. The two acting to- 
gether can thus give the mirror any desired movement within 
limii.s. A ray of light is direeterl upon tlie mirror, anil the motion 
of the latter, due to the varying strengths and direction of the 
received currents, is made to write the transmitted signals upon a 
strip of bromide pliotogr.aphic paper about three inches vvid**. 

The line of writing is of course continuous, there being no break, 
although tliere is^ a sjinco betw'cen W'ords. Tin? wTiting, although 
not well formiul, is sufficiently distinct for ordinary messages ; the 
figures 3, 5, and 8 arc, however, liable to be mistaken for ’ each 
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other, beinpf very siinikir in appearance. The bromide paper is 
automatically passed throiiRh a developing bath, a fixing bath, 
and drying rollers. This operation occupies about twelve seconds, 
giving a message written in column form ready for delivery. It 
is not a svstem likely to have general application. 

Type Priiitniif TclcsiYaphs . — The first considerable improvement 
in type printing telegraphs was made by D. K. Hughes in 1855. 

In tlui Hughes instrunumt two trains of clockwork 
Hughes niei hanism, one at each end of the line, are kept moving 
lastru- same speed. Each instrument is provided with a 

tneat. , i-,oanl, resembling that of a small piano, the key levers of 
which communicate with a circular row of vertical pins. A horizontal 
arm fixed to a vertical shaft in gear with the mechanism sweeps 
over these pins at the rate of about two revolutions per second. 
When a k<!V is depressed, slightly raising one of the pins, the 
horiztmtal arm will pass over it and in doing so will momentarily 
join the baU(Ty to the line. The current thus sent to the line may 
be made citlujr tc) act directly on the printing instrument or to 
clos<' a local circuit by means of a relay. For simplicity wc will 
sup].)Ose direct action. The current then passes through the coils 
of an electromagnet, which releases the printing mechanism. The 
electromagmT consists of two coils, each wound on a soft iron core 
fixed to the jioles of a strong permanent horse-shoe magnet. 'I'he 
armature of the electromagnet is normally attracted by the effect 
of the permanent magnet, but it is furnished with two antagonistic 
springs tending to throw it upwards. These springs are so adjusted 
that they are not quite able to release the armature. When a 
current conn s in from line it passes through the electromagnet in 
such a direciion as to weaken the effect of the permanent magnet : 
hence the s] wrings arc able to release the armature, which rises 
smartly and in its turn releases the printing mechanism. Either 
a weight or a motor is used for making the movements of the 
mechanism retjuired to effect the ])rinting of the signals. The 
type-wheel is carried round continuously by the mechanism to 
which it is attached by a friction disk and ratchet drive. An axle 
carrying four cams is normally at rest, Init it is thrown into gear 
with the mechanism when the armature rises, makes one complete 
revolution, and comes to rest ready for the next signal. In its 
revolution one of its cams engages with the correcting wdieel 
attached to the type-wdieel in order to ensure that the latter is in 
the correct position for printing a coiTi])lete letter ; the second cam 
lifts the paper against the tyjie-wheel and ])rints the letter ; the 
third moves forward the paper tape one space to be rea<ly for the 
printing of the next letter ; and the last cam replaces the armature 
on the cores of the electromagnet. This complete operation octu- 
pies about onu-twclfth of a second. It is of course necessary that 
tw'o instruments working together shoukl have the same speed. 
This is obtained by causing one of them to send a series of signals 
from one particular key. wdiik^ the operator at the other station 
«a(ljnsts his speed until he receives the same signal aft(T short- 
circuiting his electromagnet for ten revolutions. Both type-wheels 
are then set to zero by the lever provided for that purjjose, and 
released by the current from the letter-blank key ; then all subse- 
quent signals wall be recorded similarly at the sending anrl re- 
ceiving ends. If by any chancti wrong signals are printed or the 
instruments get out of phase, the sender is stopjied by the receiver 
sending a few signals, after which both type-whe(‘ls are again set 
to zero and correspondence continued. This system of telegraphic 
printing has a great ailvantage over the step-by-step system in 
avoiding the necessity for the rapidly acting electric escapement, 
which, however skilfully plannee! and executed, is always liable to 
failure when worked too rapirlly. In Hughes’s instrument almost 
perfect accuracy and certainty have been attained ; and in actual 
practice it has proved to be decidedly superior to all previous 
type-printing telegraphs, not only in speed and accuracy, but in 
less liability to mechanical derangement from wear and tear and 
from accident. It involves many novel features : the receiving 
electromagnet is of peculiar construction and remarkable efficiency, 
and the transmitting apparatus has a contrivance to prevent unin- 
tentional repetitions of a letter through the operator holding his 
finger too long on a key. This instrument was for some years 
extensively used in the United States, until superseded by G. M. 
Phelps’s modification of it, known as the “ American combination 
printing telegraph,” because it embodied part of Hughes’s and part 
of House’s instruments. With this modified form somewhat 
greater speed was obtained, but it was found difficult to drive, 
refjuiring the use of steam or some such motive-pow'er. In a subse- 
quent modification introduced in 1875 an electromotor was applietl 
to drive the printing mechanism. This allow'ed a shorter train 
and stronger wheelwork to be used, securing more certain action, 
aiul involving less risk of derangement. Hughes’s form was taken 
up by the French government in 1860, aiul is very largely in use 
not only in France but in all European countries, including Great 
Britain. 

The system brought out in 1874 by 6milo Baudot and since 
considerably developed is a multiplex system giving from tw’o to 
Baudot channels on one wire, each channel giving a working 

system Speed of thirty words per minute. The channels can be 
worked in either direction according to the traffic require- 
ments. 'Phe line is joined at each end to distributors which arc 
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arranged to maintain uniform speed and to control their respective 
receivers. Each channel consists of a keyboard and receiver both 
electrically connected to certain parts of the distributor. The 
keyboard has five keys similar to those of a piano, and the letters 
and figures are obtained by the different combinations which can 
be formed by the raised and depressed keys. In the raised position 
a negative battery is connected to the distributor and in the de- 
pressed position a positive battt*ry. At regular intervals a rotating 
arm on the distributor connects the five keys of each keyboard to 
line, thus passing the signals to the distant station, wdiere they 
pass through the distributor and certain relays which repeat the 
currents corresponding to the deprcssctl keys and actuate electro- 
magnets in the receivers. Each receiver is provided with five 
ek'ctromagncts corresponding to the five keys of the keyboard, 
and the armatures of the electromagnets can thus repeat the various 
combinatitms for all the signals allocated to the different combina- 
tions of the keys. When a combination of signals lias been received 
and the armatures have taken up their respective positions corre- 
sponding to the tran.smitting kej' board, certain mechanism in the 
receiver translates the position of the five armatures into a mechani- 
cal movement which lifts the paper tape against a type-wheel and 
prints the corresponding letter. The movement for any particular 
combination of armatures can only take place once per revolution 
of the type-whf'el and at one particular place. The signals must 
therefore be sent at regular intervals, and to ensure this being 
done correctly a telephone or time-tapper is provided at each key- 
board to warn the operator of the correct moment to depress his 
keys. The Baudot apparatus can have certain channels extended 
so as to form a means of continuous communication between one 
station and two or three others by means of one line. It can also 
be duplexed or repeated similar to any other telegraph system. 

In the Murray system the messages are first prepared in the 
form of a strip of perforated paper about lialf an inch wide. l*er- 
forating machines equipped with typewriter keyboards 
are used for the preparation of the messages, two or 
three keyboard perforators being employed at each end 
of the telegraph lines on wliich the Murray system is used. The 
messages in the form of perforated tape arc then passed through 
an automatic transmitter, something like a Wheatstone transmitter, 
at a speed of about icx) words a minute. At the receiving station 
electrical mechanisms record the signals once more as perforations 
in a ]>aper strip forming an exact replica of the transmitting tape. 
This received perforated tape is then used to control what is knowm 
as the printer or automatic tyjiowriter, a machine that translates 
the tape perforations into letters and prints the messages in Roman 
type in page form. 'Miis printer is purely mechanical, and its 
sjieed is very high. An experimental ]>rinter constructed about the 
middle of 1908 by the British l^ost Office, operated successfully at 
the rate of 210 words (i2bo letters) per minute. 'Phe usual working 
speed is from 100 to 120 words per minute. The Murray auto- 
matic system was designed specially for dealing with heavy traffic 
on long lines. As it uses the Baudot telegraph alphabet it has an 
advantage in theory over the Wheatstone using the Morse alphabet 
in regard to the speed that can be obtained on a long telegraph 
line in the ratio of eight to five, ami this theoretical advantage is 
more or less realized in practice. The Murray automatic system 
is not regarded as suitalile for short telegrajih lines or moderate 
traffic, printing telegraphs on the multiplex principle being con- 
sidered preferable in such circumstances. One of the longest 
circuits upon which it has been successfully w’orked is that between 
St Petersburg and Omsk, a distance of approximately 241x1 miles 
of iron wire, with three rejieating stations. As in some other 
systems retransmission is effected from the received perforated tape. 

The Creed system is a development of the Morse- Wheatstone 
system, and provides a keyboard perforator which punches Morse 
letters or figures on a paper strip by denressing t>’pc- 
writer keys. The slips are passed through an ordinary 
Wheatstone transmitter and actuate Wheatstone receiving *y^*^*"* 
apparatus which in turn controls a ” Creed receiving perforator.” 
This machine reproduces a copy of the original transmitting slip, 
which can be passed on to any otlier Wheatstone circuit or can be 
run through a ” Creed printer,” which is a pneumatic machine 
actuating a typewriter by means of valves. Messages are thus 
typed upon a slip which is gummed to the telegraph form. The 
speed of the receiving perforator ranges from 20 to 150 w'ords per 
minute. 

In the Rowland multiple methotl of telegraphic working, the 
transmitter consists of a mechanical keyboard provided with a 
scries of levers, which effect certain combinations of 
positive and negative currents for each letter. These ^ 
currents are furnished by an alternator which transmits ^ 
sine currents over the line and operates a motor at the distant end 
of the line, both machines ninning in synchronism. At the re- 
ceiving end of the circuit a shaft is coupled to the motor ; this is 
proviilcd with gearing which rotates four combining commutators 
and four type-wheels, wdiich print the letters on the band of paper. 
There are four transmitters and four receivers, which are operated 
independently by means of an adaptation of the multiplex system 
of working, and each circuit is provided with a number of segments 
set apart for its own use. 1^'ach transmitter is therefore able to 
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transmit a separate series of positive and negative currents in dilTc- 
rent combinations; these are distributed, by suitably arranged 
distributors and relays at the receiving end of the line, into their 
respective receivers. The function of the “ combiner ” in each 
receiving instrument is so to group tlie received combination of 
positive and negative currents tluit they o])erate ]>olarized relays 
in such a manner that the position of the tongues corresponds with 
the operation of the levers on the transmitter. Since each letter 
is represented by a specific combination of positive and negative 
currents, it is possible, by means of the combinations, to close a 
local circuit at any given interval, and so cause the paper to be 
pressed against the ])eripliery of the type-wlieel at the time wht*n 
the letter reijuired is opposite. The paper is also caused tt) ad- 
vance automatically for each letter, start a fresh line, aiul also to 
commence a fresh form at the completion of each message. 

Telautograph —Hmtrumonis such as the telautograph and 
telewriter arc apparatus for transmitting a facsimile of hand- 
writing inscribed on a paper at one end of a line, the reproduc- 
tion being made automatically at the other end of the line at 
the same time that the message is being written. 

A successful apparatus for effecting this was devised by Cowper 
aiuI was known as the writing telegraph. The telautograph is 
a similar principle to the Cowper apparatus, the inoliou of the 
transmitting pencil or .stylus used in writing being resolved In' a 
system of levers into two component rectilinear motions, which are 
used to control and vary tlie currents in two distinct electrical 
circuits. By tlie action of the t\NO variable currents on the clectro- 
magiietic tiiechanisni in the receiver, the two component motions 
arc reproduced and by their combined action on a second system 
of levers the receiving pen is caused to duplicate tlie motions of 
the transmitting pencil. The motion ctmiinunicated to rollers by 
the pencil serves to cut rcsi^t.inet? in or out of the two line circuits 
which are connected to the rollers, and thus two independent 
variable line currents are olitainetl. In the receiv'er there is a 
strong electromagnet, excited by a local current, wliich has in its 
circuit two annular air gaps, across which the magnetic field is 
practically uniform and constant. Tn those annular spaces there 
are suspended by springs two liglit coils of line copper wire, capaldc 
of being moved vertically, and connected in such a manner as to be 
traversed by the two variable line currents from the transmitter. 


Tliese (’ods are drawn down, by the magnetic action of the held on 
tlie currents in the coils, into the annular spaces, against the pull of 
the springs, more or less strongly, according to the strengths of the 
two lino currents. I'.ach coil is attached to a shaft by a 1 h ‘11 crank 
arrangement, and to these shafts there is s<>ciued a system of 
levers similar to that at the transmitter carrying the rectaving 
pencil at the junction. The shafts are turned by tlie pull of the 
inagnet upon the coils, and tlie motions of the transmitting pencil 
arc thus reproduced. 

The Korn telephotograpliic apparatus is based on the [irinciple 
of an apparatus devised by Shelfonl Hitlwell in 1.SS1 for the 
electrical transmission of pictures to a <listaiice, in whicli 
use was made of the change in electrical resistance which 
teepboto~ jjtileniuin undergfx's when acted upon by light. In the 
SYiSem apparatus the light from a Siernst electric lamp is 

^ ' concentrate<] to a point by means of a lens on the original 

picture, which is wound on a glass cylinder in the shape of a trans- 
parent photographic film. A totally rellecting prism placed inside 
the glass cylinder projects the light whicli penetrates the lilm upon a 
selenium cell situated at the end of the cylin<ler. An illumination 
of variable intensity (according to the tleejier or lighter shades of 
the portion of the picture on which the light falls) thus takes place 
on the selenium cell. As the glass cylinder, tlriven l.»y a motor, 
revolves upon its axis while also advancing (by means of a srrew^ 
thread on the axis), all portions of the picture are successively 
brought under the beam or pencil of light and cause a beam of 
varying intensity to fall on the selenium cell. Owing to the 
variable illumination of the selenium thus produced, the resistance 
of the latter, and therefore the intensity of flic curnait sent through 
the line to the receiving station by the battery, w ill be altered accord- 
ingly. At the receiving station a cylinder — which revolves syn- 
chronously with the transmitting cylinder — is covered with a 
photographic him or paper, upon a point of which a pencil of liglit 
from a Nernst lamp is concentrated. Before reaching the paper 
the light passes through perforations in two iron pkites which are, 
in fact, the pole pieces of a strong electromagnet ; between these 
is an aluminium shutter which is attached to two parallel wires or 
thin strips. When there is no current tlie shutter covers the per- 
forations and no light passes, l>ut when a current traverses tlie 
w'ircs the}^ are depressed by electromagnetic action, carrying the 
shutter with them, and a quantity of light proportional to the 
current strength is admitted through the perforations. By^ means 
of this light-relay ” the intensity of the light acting at any moment 
upon Ihci sensitized paper is made proportional to the illumination 
of the sedenium in the transmitter. To eliminate tlie sluggish action 
of the selenium transmitter a selenium cell similar to that at the 


transmitting station is arranged at the receiving apparatus, and 
exposed to precisely similar variations of light, the arrangement 


being such that the lag of this cell counteracts the lag of the trans- 
mitting cell. The synchronous n'volutions of th<^ transmitting 
cylinders are clfected by making one cylinder revolve slightly faster 
than the otlier ; after each revolution the cylinder whic h is ncceler- 
ateil is arrested for a moment by means of a s]iecial relay until 
the diherence of sj^eed is accurately compensated for. 'I'his device 
was originally adopt etl in the d’Arlincourt copying telegraph. 

Submarine Telegraphy.- For working long .submarine cables 
the apparatus ordinarily employed on laiul lines cannot be 
u.sed, as the retarding effect of the electrostatic capacity of the 
cable is so marked that signals fail to be recorded except at a 
t'crv' slow .speed of working. 'Fhe transmitted signals or electric 
impulses, which on a land line are sharply dcfimd when re- 
ceived, become attenuated and prolonged in the case of a long 
cable, and are unable to actuate the comparatively heavy 
moving parts of which the land line instruments are formed. 
Other patterns of apparatus arc therefore necessary. 

The arrangement c>f the apparatus for w'orking some of the most 
recent cables is shown in Fig. 30. The cable is siq^posed to be 
worked duplex ; but, if S, C,. and .\(' are removed and the key 
connected directly with C'.^, tin" arrangement for siin]'lex w'orking 
is obtained. 'Ihe a])paratns consists of a sending battery B, a 
reversing transriiitting key K, a slide of small resistance S, tliree 
comlensers C,, C.j, C.^, an artilicial cable AC', the receiving instru- 
ments I ami (r, and one or more resistances R for a<ljusting the 
leakage current. Tlie peculiar construction of A(' has lieen already 
referred to. The conductor of the cable is practically insulated, as 
the condensers in the bridge liave a very liigli resistaurt- ; hence no 
appreciable current ever flows into or out of fbe line. Tw'o re- 
ceiving instruments, a siphon recortler and a mirror galvanometer, 
arc shown ; one only is absolutely necessary, but it is convenient 
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to have the galvanometer ready, so that in case of accident to the 
record(‘r it may be at once switched into circuit by the sw'itch .■>, 
When one of the lev’ers of K is de])ressed. the condenser and the 
cable, ami the comlcnser C;j and the artificial cable, are simultane- 
ously charged in series ; but, if the capacity of (!, bears the same 
proportion to the capacity of the calile as the capacity of C.j bears to 
the capacity of the artificial cable, and if the other adjustments 
arc pro]>erl\’ made, no charge wall bi* communicated to ('.j. After 
a VI ry short interval of time, tlie length of wiiich depends on the 
inductive retardation of the cable, the condensers corresponding to 
(.*, ami at the other end Ix'gin to be charged from the cable, and 
since the charge of (', jiasses through the receiving instrument I or 
(r the signal is recorded. The charging of C'.j at the receiving end 
will take place, no matter w^hat is the absolute potential of the 
condensers, consec:[ueiitly the incoming signals are not affected by 
tliose which are being transmiltt'd from that end. In actual prac- 
tice the receiving insfniincnt is so smisitivc tliat the diJlenMicc of 
]H)tential between the two coatings of the condenstT C, jiroduced 
by the incoming signal is only a very small fraction of the potential 
of the liattery JL When the key is rehoused the condensers and 
cabkis at once begin to return to zero potential, and if the key is 
depre.ssed .and released several times in rajiid succession the cable 
is divided into sections of varying })ot<-ntial, wliicli travel rapidly 
tow'ards the receiving end, and iiidiratc their arrival tliere by pro- 
ducing corresponding fluctuations in the charge of the condenser C,. 
All cables of any great Icingth are worked by reverse currents. A 
modification (known as the cable code) of the ordinary single needle 
alphabet is used ; that is to say, currents in one direction indicate 
dots and in the other direction dashes. 


The general principle on whicli the instruments for w'orking long 
sulimarine cabk*s are based is that of making the moving parts very 
light and perlectly free to follow the comparatively slow rise and 
fall of the electric impulses or waves. The .simplest form of re- 
ceiving instrument (formerly much used) is known .as the “ mirror.’^ 


In this instrument a small and very light mirror, about 
3 ill. in diameter, attached to a stretched fibre and having a 
.small magnetic needle fixed to its back, is arranged within a 
galvanometer coil so that the influence of the latter causes 


Mirror 

inBtru’ 

mentt. 


the mirror (through the action of the magnetic netalle) to be turned 


tlirough a small angle in one direction or the otlic*r according to 
the direction of the current tlirough the coil. A ray of light from a 
lamp is tlirown on the mirror, whence it is reflecteil upon a white 
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surface or scule sot at a dislancc of alxmL 3 ft., forming a bri»bt 
spot on the surface ; tlie slightest anjj;ular (lolloxion of the mirror, 
owing to its distance from the scale, moves the spot i)f light a very 
appreciable distance to the right or left according to the direction 
of the anipdir movemeut. 'these indications form the telegraph 
aljihabet and are read in the same manner as in the case of the 
“ single neeille " instrument used on land. 
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Fio. 31. — Lord Kelvin’s early Siphon Recorder. 

The S])ark recorder in some resjiects loresluK lowed the more 
perfect insirnintMit — the siirhon recordr'r — which was introduced 
. some yc'ars latrT, Its action was as follows. 'I'o an 
indicator, suitably snjtportc'd, a to-and-fro motion was 
reco er, electromagnetic actions due to tlie electric 

currents ronstiliitin'- the signals. 'Lhc indicator was connected 
with a Pulmikorh coil or othcT c'(|uivalent a])paratus, designed to 
cause a continual succession of sparks to pass between the iinlicator 
and a metal plate situated lieiioath 
it and liaving a plane surface ])aiallel 
to its line of motion. Over the sur- 
face of tile plate and between it and 
the indicator tliere was passed, at a 
regularly uniform S]H'ed, in a direc: 
tion ]XTjM'ndi('idar to the line of 
motion of the' indicator, a material 
capable of being actc'd on ])hysically 
by the sparks, through eilher their 
chemical action, their heat, or their 
jHTloratiiig force, 'riie record of thti 
signals given by this instrument w'as 
an undulating liiui of line ])erforatinns 
or spots, and the character and succes- 
sion of the undulations were used to 
interpret the signals desired to be 
.sent. 

In the original form of th(* siplion 
recorder (lig. 31), for which Lord 
Kelvin ol)tained his first 
Siphon ill i::o7. the indi 

recorder. consisted of a light 

rectangular signal-coil of line wire, 
sus])ended ]>e1 ween the ])()les of two 
])owerful clectromagtK'ts M, M so as 
to be free to move about its longer 
axis, which is vi rlical, ami so joined 
that the electric signal cmrenls 
through the cable pass through it. 

A line ghiss siphon tube is sus- 
pended with freedom to move in 
only one degree, and is connected 
with the signal-coil and moves with 
it. The short leg of th.e sijdion lube 
dips into an insidateil ink-bottle, so 
that the ink it contains becomes elcclrifiod, while tlie long leg 
has its open end at a very small distance from a brass table, 
placed with its surface jiaralki to the plane in which the 
mouth of the leg moves, and over wiiich a slip of paper may 
be passed at a unilorm rate, as in the spark recorder. 'Jiic 
ink is electrified by a small induction elect riral machine K 
placed on the to]) of the instrument ; this causes it to fall in very 
minute drops from the open end of the siphon tube upon the Vu'ass 
table or the paper slip passing over it. When therefore the signal- 
coil moves in obedience to the electric signal-cuiTents passed through 
it, the motion communicated to the siphon is recorded on the 


moving slip of paper by a wavy line of ink-marks very close 
together, 'i'lic interpreUilion of the signals is according to the 
Mor.se ctxle, — the ilot and dash being represented l)y dcllexions of 
the lint* of (lots to one si<lo or other of the centre lino of the paper. 
A very much simpler lonu of siphon rectnder, constructed by Dr 
Muirlicatl, is now in gt'ncral use. The m.iguet between the poles 
of which the reclangular signal coil moves is built u]) of a number 
of thin Hat horseslioc-sliaped permanent magnets of a special 
quality of steel, and is ]>rovuled with adjustable pole pieces. The 
sig.nal coil is susj)ended by fibres and is mounted together with a 
fixed soft iron core on a brass plate affixed to a rack, with which a 
pinion operated by a niilletl head screw engages. To the brass 
j)late is allaclu'd an arm carrying the bridge piece. A wire or 
fibre carrying the aluminium siphon cradle is stretched across this 
bridge ])iecc, and on it is also mounted the small ek'ctromagnet, 
forming part of the “ vibrator ” arrangement with its hinged 
armature, to which one end of the .stretclicil w ire carrying the siphon 
is fasteiieil. 'llie ink-box is made ailjustable, being carried by an 
arm attached to a jiilLir proviiled with a rack with wliich a pinion 
operated by a milled head screw engages. Tlic motor is usually 
supported on a ]>latform at the back of the instniment, its driving- 
wheel being connected to the shaft of the pa])er roller by means of 
a spirally wound steel band. In what is known as the " hybrid ” 
form of recordt'r the permanent magnets are provirled with windings 
of insulated eo]i]H'r wire ; the object of these windings is to pro- 
vide a means ot “ refreshing ” the magnets by means of a strong 
current temporarily sent through the coils when required, as it 
has been found that, owing to magnetic leakage and other causes, 
tlie m.agnets tend to lose thi'ir power, especially in hot climates. 
Instnimeiits of the siphon recordiT ty]>e have been made to work 
both with and without cdectnlication of the ink. In the latter case, 
which is the standard practice, mechanical vibration of the siphon 
is sulisli lilted in the jdaco of electrification of the ink, so ns to 
eliminate the elTcct of atmosi'heric coiulitions which frequently 
cau^>etl dist:ontimiity in the flow of ink. 

Fig* 33 shows a facsimile of jmrt of a massage reciHved and rc- 
conled by a siphon recorder, such as that of fig. 31, from one of the 
I'aslcrn IVlegraph Company's caldes about S30 miles long. As 
the earth is used for coiiijilctiiig the electric circuit, the signals 
received on such sensitive instruments as these arc liable to bo 
disturbed by the return currents of other systems in their immediate 
neighbourliooil, which also use the earth as return, when such are 
ot the magnitude generated by the working of electric tramways 



Pio. 32.— IMuirhead’s Siphon Recorder. 

or similar undertakings, and to obviate this it is necessary to form 
the “ earth ” for the cable a few miles out at sea and make connexion 
thereto by an insidated return wire, which is enclosed in the same 
.sheathing as tlie core of the main cable. 

The heavier cores, with the consequent advance m speed of work- 
ing attainable, have necessitated the introiluclion of automatic 
sending, the instruments adopt(*d being in general a modification 
of the AVheatstone transmitter adapted to the form of cable signals, 
while the regularity of transmis.sion thus secured has ^^*^^ ^** 
introduction even on circuits w'herc the speed cannot exceed, that Ot 
the ordinary operator's hand signalling. 
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The automatic curb sender was originally designed by Lord 
Kelvin for the purpose of diminishing the effect of inductive re- 
tardation in long cables. In ordinary hand-sending the 
end of the cable is put to one or the other pole of the 
battery and to earth alternately, the relative time 
99ader. ^juring which it is to battery and to earth tlepending to 
a great extent on the operator. By the automatic curb sender 
the cable is put to one or the other pole of the battery and 
then to the reverse pole for definite proportionate times during 
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Fig. 33. — E'acsimilc of Siphon Recorder Message. 

each signal. The cable is thus charg(;d first positively and then 
negatively, or vice versa, for each signal. Owing to the difficulty 
of maintaining ]H'rfect balance on duplexetl cables, curb sending 
is not now used, but the signals arc transmitted by means of an 
apparatus similar to the Wheatstone automatic transmitter used 
on land lines and diflering from the latter only in regard to the 
alphabet employed ; tlie signals from the transmitter actuate a 
relay having heavy armatures which in turn transmit the signals 
to the cal)le ; this arrangement gives very firm signals, a point of 
great im]3urtance for good working. The actual speed or rate of 
signalling is given approximately liy the formula, S^i2o;' (KU). 
where S is the number of words per minute, R the total resistance 
of the conductor in ohms, and K the total capacity in farads. 
The speed of a cable is given in words per minute, the conventional 
number of five letters per word being understood, though in actual 
practice, owing to the extensive use of special codes, the number 
of letters per word is really between eight an<l nine ; and this forms 
a considerable factor in lowering the earning capacity of a cable. 

A relay capal.de of working at the end of a long cable has long 
been a desideratum. The ditficulty experienced is that of securing 
a good electrical contact under the very slight pressure obtainable 
from an instrument excited by attenuated arrival-currents. In an 
Relays instniment invented by S. (L Brown (Brit. Pat. 1434 of 

^ * iSyy) it is sought to overcome this difficulty by causing 

the point of a contact-arm, representing the siphon in the ordinary 
form of recorder, to traverse tlie cylindrical surface of a ra]>idly 
rotating drum. This surface is divided into two parallel halves by 
a short insulating space on which tlie arm normally rests, so that 
two separate conducting surfaces are provided, with cither one of 
which the arm will make contact in its excursions in one direction 
or the other from the central position, the direction and duration 
of contact being governed by the motion of the suspended coil. 
The great reduction in friction and in electrical resistance of the 
contact thus effected between the recurved end of the arm and the 
rotating surface secures the transmission of signals at such a high 
rate of speed that the combination of this relay with a special form 
of curb sender allow’s of the re-transmission of signals into a seconcl 
cable at a speed not less than that of the siphon recorder w'orked 
in the usual way. l‘he special form of curb sender mentioned, 
termed the " Interpolator," has been dcvisetl so as to secure the 
Correct re-transmission of any given number of consecutive ele- 
ments of a letter which arc of the same sign, for when signals are 
received at the end of a long cable the relay arm will not return t(j 
its zero position betw*een consecutive elements of the same sign, 
but will remain on the respective contact surface during the whole 
time occupied by such consecutive elements. The instrument 
consists of two cams, the form of which regulates the components 
of the curbed signal, one cam being for the dot element and the 
other for the dash element, which by their sequence give the letter 
signals ; the.se cams, by means of clutches controlled by the relay, 
arc mechanically rotated liy clockw'ork, the speed of rotation being 
approximately adjustofl to the rate of transmission of a singles 
element, so that the requisite number of consecutive elements is 
transmitted corresponding to the duration of contact of the relay 
arm with the side controlling that particular clement. By a modi- 
fication Of this apparatus the message, instead of being immedi- 
ately re-transmitted into the second cable, can be ])unched on a 
paper slip, which can be inserted in the usual way into an auto- 
matic transmitter, so as to send either cable or Morse signals, 
t'ig. 34 shows the effect of the interpolator in dissecting the con- 
secutive elements of any letter combination. Another instrument 
(see Brit. Pat. No. 18,261 of 1898) is what may be termed a magnifier, 
since signals so small as to be almost unreadable on direct rccortl 
are rendered perfectly legible. The recorder coil is connected 
mechanically to a second similar coil, which is suspended between 


the poles of a laminated magnet, so that the motions of the two are 
similar. This magnet is excited by an alternating current, and the 
current imluccd in the second coil is after rectification sent through 
an onlinary sii^hon recorder. As the direction and intensity of 
this induced current are a function of the position of the second 
coil in its field, and as this position is determined by its mechanical 
connexion with the recorder coil, it is evident that, by a suitable 
choice of the electrical elements of the second coil and its alter- 
nating fielil, the inilications on the .siphon recorder can Ik' inagnilicil 
to anv reason.'ible extent. 

By Tueans of a " magnetic shunt " Brown succeeded in increasing 
the working speed of long submarine cables to the extent of 10 to 
15 per cent. The magnetic shunt (which is connected 
acro.ss the receiving instrument) consists of a low resist- ^ 

ance coil of some 20(X) turns of insulated copper wire, * ’ 

enclosed in a laminated iron circuit, and connected at intervals to 
a number of terminals so that equal increments of indue tance may 
be obtained. The use of the iron core renders it possible to produce 
a high inductive effect wdth a low resistance coil, and thus obtain 
the nece.s.snry slow time constant to which is due the suc( ess of this 
type of magnetic shunt on cable signals. I'he shunts usually em- 
ployed with the drum relay (referred to above) have each a resistance 
of iiboiit 30 olims and an inductance of 20, 30 and 40 henrys re- 
spectively. The explanation of tlie action of the shunt is that all 
slowly varying currents affect the coil of the receiving instrument: 
an<l its shunt in inverse proportion to their respective ri sistances ; 
w’hercas wdth the comparatively rapid variations of cm rent used 
in signalling the coil is forced at the beginning of each clement of 
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Fig. 34’ — Taylcr and D(*arlove’s Interpolator with Brown’s 
1 mprovemcnt.s. 

A, slip as received on recorder, using ordinary relays for translating 
on to second cable ; B, slip as received on recorder, when 
interpolator is used at intt*rmcdiate station, for sending on to 
second cable; C (four cells through a line, KI? yh), signals 
with recorder under ordinary conditions ; I), all conditions 

the same as in C, hut magnifying relay insert cil betweem the 
end of the line ami the recorder. 


a signal to take more, and at the end of the element less of the total 
arrival current from the cable than would traverse it if the shunt 
w'ere- non-inductive. 

For diqdcx working a " magnetic bridge " is used. This con- 
sists of a low resistance coil of copper w ire enclosed in a laminated 
iron circuit similar to the magnetic shunt already de- 
scribed. ihe coil, how'ever, is arranged so that the l^ogtietlc 
sending current enters an adjustable mid-point in the 
coil and passes through the two halves of the winding to the ends 
connected to the cable and artificial line n .spectively. The receiving 
instrument is joined up across these ends in the usual manner. The 
action of this bridge resembles the magnetic shunt in its effect on 
tlie recoivetl signals, as the direction of the winding is the .same 
throughout its length, and thus the full inductive action is pro- 
duced for curbing purposes. To the sending currents, how^cver, the 
bridge offers only apparent ohmic resistance due to the fact that 
the current entering the mid-jioint of the winding Hows through 
the two halves or arms in opposite direction, and, owing to the 
winding being on the same iron core, the mutual inrluctive effect 
of the two arms on one another neutralizes the self-induction to 
the sending currents. The average total inductive value of these 
bridges to received signals is «about 40 hcniys, and the coil is so 
arranged that the arms contain three sections or blocks of wincling 
cacli, tw'o of which are joined up to strap connexions, and the 
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iliird iliviilcd into small subdivisions to any terminals of which the 
cross circuit connexions may be affixed. By this arrangement of 
the coil winding, similar sections can be thrown in or out of circuit 
with both arms, and also so combined that any amount of inductance 
suitable to evt*ry class of cable may be obtained. The bridge is 
provided witli two adjustments: — (i) a variable “apex,** having 
several turns of the vyinding between each stud to ]iermit of the 
arms being thrown slightly out of balance as a rough compensa- 
tion for the diherences in the cable and artilicial line ; and (2) an 
additional “ hue ’’ adjustment in one of the arms by which the small 
daily balance variatitms may be corrected. As with other duplex 
systems it is possible to obtain several approximately correct adjust- 
ments with the bridge aiul its accessories, but only one gives a true 
balance, and careful experiment is required to make sure that this 
is olitained. The advantage of using the magnetic bridge duplex 
metliod is that the maximum current is sent to line or cable, and the 
receiving system benefits accordingly. (II. R. K.) 

Commercial Aspects. 

The earliest practical trial of electrical telegraphy was made 
in 1837 on the London and North Western Railway, and the 
first public line under the patent of Wheatstone and Cooke 
was laid from Paddington to Slough on the Great Western 
Railway in 1843. At first the use of the telegraph was almost 
entirely confined to railways. The Electric Telegraph Company, 
formed to undertake the business of transmitting telegrams, was 
incorporated in 1846. For some time it restricted its operations 
to constructing and maintaining railway telegraphs and was not 
commercially successful. Its tariff was is. fur 20 words within 
a radius of 50 miles, is. 6d. within 100 miles, 5s. if exceeding 
100 miles. After about five years great improvements were 
made in the working of the telegraphs and the industry began 
to make progress. Telegraphic money orders were established 
in 1850 ; a cable was laid between J3ovcr and Calais, and in 
November 1851 the stock exchanges of London and Paris were 
able for the first time to compare prices during business hours 
of the same day ; numerous comf)anics were formed, some of 
which were independent of the railways, and keen competition 
led to considerable extensions of wires and reduction of tariffs, 
with the result that a large increase in the volume of business 
took place. In the period from 1855 number of 

messages carried annually by all the telegraph companies of the 
United Kingdom increased from 1,017,529 to 5,781,989, or an 
average annual increase of 16*36 per cent. During this period 
the Electric 'rdegraph Company's average rcc(;i[)ts per message 
fell from 4s. I Jd. to 2S. ojd., or just over half, while the number 
of messages increased nearly fourfold. I'he working expenses 
were reduced in a progressively larger ratio, in 1859 the 
average working expenses were 2s. 7d. per message or more 
than 65 per cent, of the receipts, while in 1869 they were is. oid. 
per message or only 51 per cent, of the receipts. Much dissatis- 
faction was felt because the larger towns where competition 
had been most keen were unduly benefited to the neglect of 
smaller towns where the business was comparatively less profit- 
able, but it must be remembered that the telegraph lines 
followed the railways and that many towns were not served 
owing to their opposition to the railways. 

In 1856 the Edinburgh Chamber of Commerce began an 
agitation for the purchase by the government of the telegraphs, 
and other chambers of commerce in Great Britain joined the 
agitation, which was strongly supported by the Tress. In 1865 
the Postmaster-General (Lord Stanley) commissioned Mr F. T. 
Scudamore, second secretary to the Post Office, to inquire and 
report whether the electric telegraph service could be bene- 
ficially worked by the Post Office, and whether it would entail 
any very large expenditure on the Post Office beyond the 
purchase of the rights. At that time the total number of places 
supplied with telegraphic communication by all the companies 
collectively, including railway stations, was 2500, whereas the 
number of places having postal communications was over 
10,000. Under the then existing telegraphic tariff the charge 
in Great Britain was a shilling for a twenty-word message over 
a distance not exceeding 100 miles ; is. fid. for a like message 
oyer distances from 100 to 200 miles ; 2s. when exceeding 500 
miles. For a message between Great Britain and Ireland the 


charge ranged from 3s. to 6s. ; to Jersey or Guernsey it was 
7s. 8d. There were also extra charges under contingent re- 
gulations of great complexity, which commonly added 50 per 
cent, to the primary charge, and frequently doubled it. 
Mr Scudamore, who was regarded as the author of the bill for 
the acquisition of the telegraph systems, reported that the 
charges made by the telegraph companies were too high and 
tended to check the growth of telegraphy ; that there were 
frequent delays of messages ; that many important districts 
were unprovided with facilities ; that in many places the 
telegraph office was inconveniently remote from the centre 
of business and was open for too small a portion of the day ; 
that little or no improvement could be expected so long as 
the working of the telegraphs was conducted by commercial 
companies striving chiefly to earn a dividend and engaged 
in wasteful competition with each other; that the growth of 
telegraphy had been greatly stimulated in Belgium and Switzer- 
land by the annexation of the telegraphs to the Post Offices of 
those countries and the consequent adoption of a low scale of 
charges ; that in Great Britain like results would follow the 
adoption of like means, and that the association of the tele- 
graphs with the Post Office would produce great advantage to 
the public and ultimately a large revenue to the state. 

In support of these views lie reported that in Belgium in 
1863 a reduction of 33 per cent, in the charge had been followed 
by an increase of 80 per cent, in the number of telegrams, and 
that in 1886 a reduction of 50 per cent, in the charge had been 
followed by an increase of 85 per cent, in the traffic ; and similar 
statistics pointing to increase of business consequent on reduc- 
tion of rates were produced in regard to Franc'e, Switzerland 
and Prussia. 'I'he relative backwardness of telegraphy in Great 
Britain was attributed to high charges made by the companies 
and to restricted facilities. Some of the complaints against 
the companies, however, were exaggerated, and the estimates 
formed of the possible commercial development of tclcgrapliy 
were optimistic. The basis for these estimates was the experi- 
ence of other countries, which, however, did not justify the 
expectation that a large increase of liusincss consequent on 
reduction of rates could be obtained without serious diminution 
of profit. The Belgian state telegraphs were started in 1850 
and were at first very profitable, but for the years i866-<) they 
yielded an average profit of only 2*8 per cent., and .subsequently 
failed to cam operating expenses, the reasons for the steady 
decline of the profits being the opening of relatively unpro- 
fitable lines and offices, increases in wages, and a diminution 
in growth of the foreign and transit messages which had con- 
stituted the most profitable part of the whole business. The 
Belgian government endeavoured by reducing rates and increas- 
ing facilities to stimulate inland telegraphy in the hope of 
thereby increasing the profits of the department. But these 
expectations were not realized. Upwards of 100 telegraph 
offices in Belgium despatched on the average less than one 
telegram per day, and some offices despatched less than one 
a month. Similar experience was adduced by the working of 
the state tclcgraplis in Switzerland and in France. The profits 
when earned were derived mainly from foreign messages and 
transit messages between foreign countries, while the receipts 
from inland messages did not always cover expenses. In 1868 
there were in France over 300 telegraph offices whose average 
receipts did not exceed £S per annum. In that year the Swiss 
government reduced the rate for inland telegrams by onc-half, 
and the traffic immediately doubled, but the cost of carrying 
on the service increased in a larger ratio. 

The experience of the telegraph companies in the United 
Kingdom, moreover, showed that a uniform rate, irrespective of 
distance, of is. for 20 words, addresses free, was not remunera- 
tive in the then state of telegraphy, which made it necessary 
for messages to be re-lransmittcd at intervals of about 300 
miles. In 1861 the United Kingdom Telegraph Company began 
a competition with the other companies on the basis of a is. 
rate, and the old-established companies were forced to adopt 
this rate between all points served by the United Kingdom 
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Company ; but after a trial of four years it was found that a 
uniform is. rate irrespective of distance had not justified itself, 
and that for any but very short distances tlie tariff was 
“ utterly unrernuncrative ” notwithstanding a \ cry large 
increase in volume of business. Even the Loiulon District 
Telegraph Company, which was formed in 1859 lor the pur- 
pose of transmitting telegraph messages bct\Nccn points in 
metropolitan London, found that a low uniform rate v.as not 
financially practicable. I'lie company bcg\in with a tarilf of 
4d. per 10 words ; it soon increased the rate to Od. lor 15 nords 
with an additional porterage charge for delivery beyond u 
certain distance, and in tS66 the tariff was raised to is. The 
company had 123 m. of line and 83 ofiiccs, and in 1865 con- 
veyed over 316,000 messages, but it was not financially suc- 
cessful. Both the telegraph companies and the railway 
companies had incurred heavy commercial risks in developing 
the teli‘graph services of the country and only moderate profits 
were earned. It cannot justly be said that the companies 
made large profits while neglecting to develop the scrxiccs 
adequately, but it is true that they wi're not able commercially 
to comply with many of the demands made upon them by the 
public. Until speculation took place in anticipation of govern- 
ment purchase, the market prices of the tclcgraiih securities 
were mostly below par. The stock of the hdcctric and Inter- 
national ('ompany, the return on which had reached 10 per 
cent, per annum, however, was valued at about 14 years’ 
purchase of the annual profits. Very little new capital was | 
invested by the telegraph companies about 1865 because of j 
the natural reluctance of the companies to extend the systems 
under their control so long as a proposal for their acquisition 
by the state was under consideration. In 1868 tlie length of 
electric telegraph lines belonging to the companit?s was 16,643 m., 
and of those belonging to the railway companies 4872 m., 
or a total of 21,515. With regard to the statement that 
the companies had installed competitive systems and had 
expended capital needlessly, it was found by the Post Office 
authorities that in 1865 less than 2000 m. of telegraph lines, 
and 350 offices out of a total of over 2000, were redundant. 
The telegraph companies proposed to effect an amalgamation 
so as to enable the services to be consolidated and extended, 
and they proposed to submit lo various conditions for the 
protection of the public, such as rnaximiim rates and limita- 
tion of dividends, with the provision that nc\v issues of capital 
should be offered by auction, but public opinion was averse 
to the proposal. By tS68 both political parlies in the House 
of Commons had committed themsches to the policy of state 
purchase of the telegraphs. 

After much negotiation the basis finally agreed upon between 
the government and the companies was 20 years’ purchase of 
the profits of the year ended 30th June t868. 'I he Chancellor 
of the Exchequer described the terms as “ very liberal ])ut not 
more liberal than they should be under the circumstances.” 
and stated that Mr Scudamore had estimated that £6,000,000 
was the maximum price which the government would have to 
pay, and that the Postmaster-General would obtain from the 
telegraphs a net annual revenue of £203,000 at least. In 
addition to the undertakings of the t(.*]cgra{)h com[)ani(‘s the 
government had to purc hase the reversionary rights of the 
railway companies which arose out of the circumstance that 
the telegraph companies for the most part had erected their 
poles and wires along the permanent way of the railways under 
leases which in 1868 had still many years to run. 'fhe jiriii' 
awarded to the six telegraph companie.s was £5,733,000. A 
further £100,000 was paid for the Jersey, Guernsey, Jslc of 
Man and other undertaking.s, and about £2,000,000 was paid 
to the railway companies for their reversionary rights, the cost 
of which had been estimated at £700,000. 

The government acquired the perpetual and exclusive way- 
leaves for telegraph lines over the railways, but the monopoly 
of the Postmaster-General docs not apply to those numerous 
wires which are required for the protection of life on raihva}s. 
The telegraphs were transferred to the Post Office on th^‘ 5th of 


Bebruary 1870. During the following three years the govern- 
ment spent £500,000 in making good the depreciation suffered 
by the plant in the transition years of 1868 and 1869, for which 
allowance had been made in the purchase price, and about 
£1,700,000 was expended on new plant. During that period 
8000 m. of posts, 46,000 ni. of wire and about 200 m. of 
underground pipes were added. Tlie cost of these works 
had been underestimated, and the report of the Seicct ('om- 
mittce of the Post Office ('IVlegraph Department), 1876, states 
that “ the committee have not received any full and satis- 
factory explanation of the great differences between the esti- 
mated oxpeiidituie of 1869 and the actual expenditure incurred 
up to 1876.” 

The excess expenditure caused the Post Office during two or 
three years to make temporary application of Savings Banks’ 
balances to telegraph expenditure, an expedient hich was 
disapproved of by both the 'Treasury and the House of ( ommons. 
Probably no more arduous task was ever thrown upon a public 
department than that inqioscd on the Post Office by the transfer. 
'I'he reforms which it was to bring about were cagerh anti im- 
patiently demanded by the public. 'This great operation had 
to be effected without interrupting the public service, and the 
department had immediately to reduce and to sim].ilify the 
charges for transmission throughout the kingdom. It. had to 
extend the hours of business at all the offices ; it had 1 0 extend 
the wires from railway stations lying outside of town populations 
to post offices in the centre of those populations and throughout 
their suburbs ; it had also to extend the wires from towns into 
rural districts previously devoid of telegraphic communication ; 
it had to effect a corn[)lete severance of commercial and domestic 
telegraphy from that of mere railway Iratfie, and in order to 
effect this severance it had to provide the railways with some 
6000 m. of wires in substitution for those of which they had 
been joint users. It had furthi.T to provide at low charges for 
the di.stribution of news to the Prc.ss ; it had to facilitate the 
I tran.smission of money orders by telegram ; finally, it had to 
amalgamate into one staff bodies of men who had formerly 
! worked as rivals upon opposite? plans and with different instru- 
I ments, and to combine the amalgamated telegraph staff with 
I that of the postal service. So zealously was the work of im- 
|)rov(‘ment pursued that within little more than six years of 
the transfer the aggn'gate extent of road wiri'S in the United 
Kingdom was already 63,000 m. and that of railway wires 
.j5,ooo, in all 108,000 m. 'i'lie number of instruments in the 
telegraph offices was 12,000. At that date the superintending 
and managing staffs of the Post Offii’C comprisixl 500 persons, 
the staff of the old companies with only about one-third of the 
traffic having l)een 53.] persons. 

The anticipations as to the increase of messages that would 
result from the reduction of rates were fully realized. "I'he 
number of messages increased from al^oiit 6,500,000 in 1869 to 
nearly 10,000,000 in 1871 and to 20,000,000 in 1875, 
expectations as to net revenue were not justified by the results. 
In 1869 Mr Scudamore estimated the ojierating expenses at 
51 to 56 per cent, of the gross rcA imuc. Jn 1870-1 they were 
57 per cent, and in 1871-2, 78 per cvnt. Since 1873 the capital 
account has been closed with a total expenditure of £10,867,644, 
and all subsequent (*xpcnditure for extensions, purchase of sites 
and erection of buildings has been chargi'd against revenue. 

Tl'cre arc s<!veral reasons for the iinsatisfnclory financial results 
apart from the high price paid for fhe aciiuisition of the telegraphs. 
TIui unprolitable extension of 1hc telegraphs has largely contri- 
hiifcci t<> the loss. Moreover, since 1881 the waives and sidaries of 
die telegraph ('mploye(*s have l.x'en iiu reased on several occasions 
in crmserpience of jiolitiral pressure l)rought to I)ear on members 
of parliament ; and notwithstaiuling tlie protest or the government 
of the dll y, the House of romnions in 1883 carried a re.solution that 
the ininirnum rate for inland telegrams should be reduced to 6d. 
This involved a large extension of wires to cope with increased 
traffic. The reduced rate took effect as from 11ic 1st of October 
1886. 

Another reason assigned by the committee appointed by the 
Treasury in 1875 “ to investigate the causes of the increased cost 
of the telegraphic service since the acquisition of tlie teh'graphs 
by the state" is the loss on the bnsinr'ss of transmitting Press 
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messages, whit li has been estimated as at least £yx'i,C)00 a year. 
A further cause has been competition odered by the telephone 
service, but against tliis the Post Olficc has received royalties from 
telephone companies and revenue from trunk telephone lines. 
These amount (^d in 1S.S7 to ^26,170 and respectively; in 

i«97 fo and 13,294, and in 1907 to ;^24«.33i ^ind ;^479Al9 

respectively. 

Tlie following table shows the finnnriiil results of the business 
in the year iiumediatcly following the purchase of the telegraphs 
by the stale, in the two years preceding and the two years 
following the introduction of the 6d. tariff^ and in the seven 
financial years from 1900-1907 : — 
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the J^ritish ship ^^Agamemnon/^ both being war-ships lent for the 
purpose by their respective governments. The shore end was 
landed in Valentia Harbour on the 5th of August^ and next 
moniing paying out was started by the “ Niiigara/’ to which the 
laying of the first half had been entrusted. For the first few 
days the operation proceeded satisfactorily, though slowly, but 
on the afternoon of the nth, when 380 m. had been laid, the 
cable snapped, owing to a mistake in the manipulation of the 
brake, and the ships returned to Plymouth with what remained. 
Next year, 700 in. of new cable having been made, the attempt 
was renewed, with the same ships, but on this occasion it was 
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* 5th February 1870. — Transfer of telegraphs to the state, 
f ist October 1885. — Inlrodiiction of sixpenny tarilY. 


Submarine Telegraphs . — The first commercially successful 
cable was that laid across the straits of J)over from the South 
Foreland to Sangatte by 'P. K. Crampton in 1851, and two years 
later, after several futile attempts, another was laid between 
Port Patrick in the south of Scotland and Donaghadee in Ireland. 
This was followed by various other ('ables between England and 
the neighbouring eounlrics, and their succe.s.s naturally revived 
the idea which had been suggested in 7845 of establishing 
telegraphic communication bctv/ccn England and America, 
though this enterprise, on account of tin; distance and the 
greater depth of water, was of a much mure forniidable char- 
acter. On the American side Cyrus W. Field accjuircd a con- 
cession which had bet'ii granted to F. N. Cisbornc for a land 
line connecting St John’s, Newfoundland, and Cape Ray, in 
the Gulf of St Lawrence, and proceeded himself to get control 
of the points on the American (^oast most suitable as landing 
places for a cable. On the British side the; (jucstion of con- 
structing an Atlantic cable w^as engaging the attention of the 
]\Iagnelic Te'legraph Company and its engineer Mr (afterwards 
Sir) Charles Bright. Visiting England in 1856, Field entered 
into an agreement with Bright and with Watkins J3rett, 
who with his brother Jac'ol) had proposed the constructing of an 
Atlantic cable eleven years previously, with the object of form- 
ing a company for establishing and working el(;ctric telegraphic 
communication between Newfoundland and Ireland. The 
Atlantic Telegraph Company was duly registered in 1856, with 
a capital of £350,000, the great bulk of which was subscribed 
in England. The manufacture of the cable, begun early in the 
following year, was finished in June, and before the end of ]u\y it 
was stowed partly in the American ship Niagara ” and partly in 


decided to begin paying out in mid-ocean, the two vessels, after 
splicing togctht;r the ends of the cable they had on board, 
sailing aw'ay from each other in opposite directions. 'I'hcy left 
Plymouth on the loth of June, but owing to a terrific storm it 
was not till the 25th that they met at the rendezvous. A splice 
having been made they started on the 26th, but the cable broke 
almost immediately. Another splice was made, to be followed, 
afttT the “ Agamemnon ” had paid out about m., by another 
break. Again the sbijjs returned to the rendezvous and made 
another splice, and again there W'as a break after the Agamem- 
non” had paid out 146 m., and then the “ Agamemnon,” after 
again returning to tlie meeting-place in the vain hope that the 
“ Niagara” might have returned there also, made for Queens- 
town, where she found her consort had arrived nearly a week 
previously. 

Although a good deal of cable hud been lost, enough remained 
to connect the British and American shores, and accordingly 
it was determined to make another attempt immediately. To 
this end the ships sailed from Queenstown on the 17th of July, 
and having spliced the cable in mid-ocean, started to pay it 
out on the 29th. The Niagara ” landed her end in Trinity Bay, 
Newfoundland, on the 5lh of August, while on the same day 
the “ Agamemnon ” landed hers at Valentia. The electrical con- 
dition of the cable was then excellent, but unfortunately the 
electrician in charge, Wildman Whitchouse, conceived the wrong 
idea that it should be worked by currents of high potential. 
For nearly a week futile attempts were made to send messages 
by his methods, and then a return was made to the weal« 
currents and the mirror galvanometers of Sir William Thomson 
(Lord Kelvin) which had been employed for testing purposes 
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while the cable was being laid. In this way oommuniration 
was established from both sides on the ibth of August, but it 
did not continue long, for the insulation had been ruined by 
Whitehouse’s treatment, and after the 20th of Octol)er no 
signals could be got through. 

'Hie next attempt at laying an Atlantic cable was made in 
1865, the ne('essary capital being again raised in England. It 
was determined that the work should be done by a single ship, 
and accordingly the “ Great Eiistern ” was chartered. She started 
from Valentia at the end of July, but fault after fault was dis- 
covered in the cable and the final misfortune was that on the 
2nd of August, wdien nearly 1200 m. had been paid out, there 
was a break, and all the efforts made to pick up the lost portitm 
proved unavailing. Next year the attempt was renewed. The 
Atlantic Telegraph Company was reconstituted as the Anglo- 
American Telegraph Company with a capital of £600,000 and 
sufficient cable was ordered not only to lay a line across the ocean 
but also to complete the 1865 cable. The ** Great Eastern ” was 
again employed, and leaving the south-west coast of Ireland on 
the 13th of j uly she reached Trinity Bay a fortnight later, without 
serious mishap. She then steamed eastwards again, and on the 
13th of August made her first attempt to recover the lost cable. 
This, like many subsequent ones, was a failure, but finally she 
succeeded on the 2nd of September, and having made a splice 
completed the laying of the cable on the 8th of September, 
'fhese two cables did not have a very long life, that of 1865 
breaking down in 1877 and that of 1866 in 1872, but bv the 
later of these dates four other cables had been laid across the 
Atlantic', including one from Brest to Duxbury, Mass. It was 
stated by Sir Charles Bright in 1887 that by that date 107,000 m. 
of submarine cable had been laid, while ten years later it was 
computed that 162,000 nautical miles of cable were in existence, 
representing a capital of £40,000,000, 75 per cent, of wdiich had 
been provided by the United Kingdom. Among the men of 
business it w’as undoubtedly Sir John Pender (i8i5~i8()6) who 
contributed most to the development of this colossal industry, 
and to his unfailing faith in their ultimate realization must be 
ascribed the completion of the first successful Atlantic cables. 
The submarine cables of th(* w'orld now have a length exceeding 
200,000 nautical mil(*s, and most of them have been manu- 
factured on the Thames. 

The monopoly conferred upon the Postmaster-General by 
the Telegraph Act 1869 was subsequently extended to telephony 
and wireless telegraphy, but it does not extend to submarine 
telegraphy. The submarine telegraphs arc mainly controlled 
by companies, the amount of issued capital of the existing 
British telegraph companies (twenty-four in number) being 
£30,447,191, but a certain number of lines arc in government 
hands. Thus on the 3Tst of March 1889 the undertaking of 
the Submarine Telegraph Company was purchased by the 
governments concerned. Fmnce and Great Britain jointly ac- 
quired the cables between Calais and Dover, Boulogne and 
Folkestone, Dieppe and Beachy Head, Havre and Bcachy Head, 
Piron, near Coutances, and Vieux Chateaux (St Helicrs, Jersey). 
Belgium and Great Britain became joint-proprietors of the 
cables between Ramsgate and Ostend and Dover and Dc la 
Panne (near Fumes). The two cables to Holland and one of 
the (mbles to Germany were already the property of Great 
Britain, and the German Union Company’s cable to Germany 
was purchased by the German government. 'Fhe offices of the 
Submarine Company in London, Dover, Ramsgate, East Dean 
and Jersey were purchased by the Post Office, as well as the 
cable ship ; and the staff, 370 in number, was taken over by the 
government. The capital amount laid out by Great Britain 
was £67,163, and on ist April the new business was begun with 
a uniform rate to France, Germany, Holland and Belgium of 
2d. a word, with a minimum of lod. 

In 1890 Liverpool was placed in direct telegraphic communi- 
cation with Hamburg and Havre, and London with Rome. 
The following year an additional cable was laid from Bacton, 
in Norfolk, to Borkum, in Germany, at the joint expense of the 
British and German governments. Direct telegraphic com- 


munication was thus afforded between London and Vienna. 
In 1893 a contract was made with the Eastern and South Africa 
felegraph Company for the construction, laying and mainten- 
ance of a cable from Zanzibar to the Seychelles and Mau- 
ritius, a distance of 2210 m., for a .subsidy of £28,000 a year 
for twenty years. In 1894 the Eastern Extension telegraph 
Company laid a cable from Singapore to Labuan and Hong 
Kong, thus fluplicating the route and making it an all-British 
line, 'fhe following year the rates to and from East and South 
Africa were reduced, by negotiation, from charges varying 
from 7s. qd. to 8s. iid. a word to 5s. 2d. or 5s. Government 
messages were accorded a rate of 2s. 6d., and Press telegrams 
one of from is. sd. to is. 7.1d. a word. In 1896 it was arranged 
to lay two new cables to France and one (for duplex working) 
to G(Tmany. On the ist of February 1898 new cable was laid 
between Bermuda and Jamaica (via 'lurks Islands), giving an 
all- British line to the West Indies, with reduced charges. In 
i()oo direct telegraph working was established between London 
and (ienoa, and a third cable was laid to South Afrii a via St 
ITelcna and Ascension. In 1896 a committee was aj)p()inted to 
considtT the I^roposal for laying a telegraj)!! cable between 
British North America and Australasia. The report of the 
committee, which is dated January 1897, was presented to parlia- 
ment in April 1890, and dealt with the practicability of the 
projei't, the route, the cost and the revenue. The committee 
was of opinion that the cable should be owned and worked by 
the governnients interested, and that the general direction 
should be in the hands of ti manager in London under the 
control of a small board at whic'h the associated genaTnments 
.should be re])resented. I'he English cable companies urged that 
state interference with private enterprise was neither justifi- 
able nor ntxa'ssary, as the rates could be reduced and an 
alternative cable route to Australia arranged on reasonable 
terms without it, and that th(* ( ape route wanild be the best 
alternative route, 'fhe governnumt policy would, they' alleged, 
create an absolute and objectionable monopoly. Jn the corre- 
spondence (Blue Booh, Ed. 46, 1900) between the Eastern 
'lelegraph Company and the Colonial Office, the company 
pointed out that Mr Bailees, when Postmaster-General, had 
stated that “ it would be without precedent for the English 
government itself to become interested in such a scheme in 
such a way as to constitute itself a competitor with existing 
commercial enterprises carried on by citizens of the British 
empire, 'fhere would be a very serious question raised, and it 
would probably extend to other forms of British enterprise.” 
The company further pointed out that Mr L. Courtney (after- 
wards Lord C'ourtney), when Secretary of the 'freasury, had 
stated that “ it would be highly inexpedient to encourage upon 
light grounds competition against a company in the position of 
the Eastern 'lelegraph Company which has embarked much 
capital in existing lines ” ; and that the permanent officials 
repre.senting the Post Offic:e before the Pacific (able committee 
had stated “ that there was no precedent for the imperial 
Government alone or in association with the Colonies managing 
or seeking business for a line of this kind.” The reply of the 
Colonial Office contained the following statements of general 
policy : — ‘‘ With the progressive development of society the 
tendency is to enlarge the functions and widen the sphere of 
action of the central government as well as of the local autho- 
rities, and to claim for them a more or less exclusive use of 
powers, and the performance of services where the desired 
result is difficult to attain through private enterprise, or where 
the result of entrusting such powers or services to private 
enterprise would be detrimental to the public interest, through 
their being in that event nece.ssarily conducted primarily for 
the benefit of the undertakers rather than of the public. 'Ihis 
tendency is specially manifested in cases where from the 
magnitude or other conditions of the enterprise the public is 
deprived of the important safeguard of unrestricted com- 
petition. . . . In the case of inland telegraphs and of cable 
communication with the continent of Europe government 
control has entirely superseded private companies. Closely 
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analogous to the action of the state in the cases referred to is 
the action taken by municipal authorities with the authority 
of the legislature in competing with or superseding private 
companies for the supply of electric light, gas, water, tramways 
and other public services. . . . The service which the govern- 
ment and the colonies desire is one which neither the Eastern 
Telegraph C om[)any nor any other private enterprise is prepared 
to undertake on terms which can be considered in comparison 
with the terms upon which it can be provided by the associated 
governments.’’ 

In November 1899 a committee was appointed by the Colonial 
Office for tlie further examination of the scheme, and towards 
the end of 1900 a tender was accepted for the manufacture and 
laying of a submarine cable between the Island of Vancouver 
and Queensland and New Zealand for the sum of £1,795,000, 
the work to be completed by the 31st of December 1902. A 
board was constituted to supervise the construction and working 
of the cable, composed of representatives of the several govern- 
ments, with offices at Westminster. Under the Pacific Cable 
Art 1901 the capital sum of £2,000,000 was provided in the 
following proportions : — 

United Kingdom, 5/i8ths with 3 representatives including the 
chairman. 

Canada, 5/i8ths with 2 representatives. 

Australia. 6/i81hs with 2 representatives. 

New Zealand, 2/i8ths with i representative. 

In these proportions the respective contributing governments 
are responsible for the losses made in the working of the under- 
taking. The annual expenses of the board include £35,000 for 
cable repairs and reserve and a fixed payment to the National 
Debt Commissioners of £77,544 as sinking fund to amortise 
capital expe^nditure in fifty years. 'Die dcfifdency on the 
working for the year ended 31st ]\Iarch 1907 was £54,924, and 
the approximate number of messages transmitted during the 
year was 9^,783 with 1,126,940 words. There was in addition 
a considerable inter-colonial traffic between Australia, New 
Zealand and the Fijis. 

Since the early days of international telegraphy, conferences 
of representatives of government telegraph departments and 
companies have been held from time to time (Paris 1865, 
Vienna 1868, Rome 187 t and 187S, St Petersburg 1875, London 
1879, Berlin 1885, Paris 1890, Buda Pestli 1896, London 1903). 
In 1868 the International Bureau of Telegraphic Administra- 
tions was constituted at Berne, and a convention was formulated 
by which a central office was appointed to coIUhI and publish 
information and generally to promote the interests of inter- 
national telegraphy. International service regulations have 
been drawn up which possess equal authority with the con- 
vention and constitute what may be regarded as the law relating 
to international telegraphy. The total lengths of the land lines 
of the telegraphs throughout the world in 1907 were 1,015,894 
m. aerial, and 11,454 m. underground, and the total lengths 
of submarine cables of the world were 39,072 nautical miles 
under government administration and 194,751 nautical miles 
under the administration of private companies. 

Bibliography. — Reports in the Postmastcr-Cencral upon proposals 
for transferring to the l^ost Office the Telegraphs throughout the United 
Kingdom (1868); Special Reports from Select Committee on the 
Electric Telegraphs Bills (1868, 1869); Report by Mr Scudamore on 
the reorganization of the Telegraph system of the United Kingdom 
(^^71) I Journ. Statistical Society (September 1872, March 1881); 
Report of a Committee appointed by the Treasury to investigate the 
causes of the increased cost of the Telegraphic Service ^ S'C, (1875); 
Reports of the Postmaster ‘General for 1895, / Journ. Inst, Elec, 

Eng. (November 1906) ; H. R. Meyer, The British State Telegraphs 
(London, 1907) ; The ** Electrician ’* Electrical Trades Directory ; 
E. Garcke, Manual of Electrical Undertakings. On submarine 
cables, see also the works of Sir Charles Bright’s son, Mr Charles 
Bright, F.R.S.E., A.M.Inst.C.K., M.I.E.K. ; e.g. his Life of his 
father (i8y8), his Address to London Chamber of Commerce on 
“Imperial Telcgraidiic Communication” (1902), Lecture to Royal 
United Service Institution on “Submarine Telegraphy” (1907), 
Lectures to Royal Naval War College (1910) and R.E. Military 
School (1908) on “Submarine Cable Laying and Repairing,” an<l 
articles in Quarterlv Review (April 1903) nn “ Imperial Telegraphs,” 
and in Edinburgh Review (April 1908) on “ The International Radio- 
Telegraphic Convention.” (E. Ga.) 


Part It. — W ireless Tfxegraphy 

The early attempts to achieve electric telegraphy involved 
the u.se of a complete metallic circuit, but K. A. Steinhcil of 
Munich, however, acting on a suggestion given by Gauss, made 
in 1838 the important discovery that half of the circuit might 
be formed of the conducting earth, and so discovered the use of 
the earth return, since then an essential feature of nearly every 
telegraphic circuit. Encouraged by this success, he even made 
the further suggestion that the remaining metallic portion of 
the circuit might perhaps some day be abolished and a system 
of wireless telegraphy established.^ 

Morse showed, by experiments made in 1842 on a canal at 
Washington, that it was possible to interrupt the metallic electric 
circuit in two places and yet retain power of electric 
communication (see Fahic, loc. at., p. 10). His plan, 
which has been imitated by numerous other experimentalists, 
was as follows : — On each side of the canal, at a considerable 
distance apart, metal plates e e (fig. 35) were sunk in the water ; 
the pair on one side were connected by a battery B, and the 
pair on the other by a galvanometer or telegraphic receiver R. 
Under these circumstances a small 
portion of the current from the 
battery is shunted through the gal- 
vanometer circuit, and can be used 
to make electric signals. Morse and Canal 

Gale, who assisted him, found, how- 
ever, that the distance of the plates 
up and down the canal must be at 
least three or four times the width of 
the canal to obtain successful results. 

Numerous invest igatorr. followed in 
Morse’s footsteps. James Bowman 
I.indsay of Dundee, between 1845 and 1854, reinvented and even 
patented Morse’s method, and practically put the plan into 
operation for experimental purposes across the river Tay. J. W, 
Wilkins in 1849, and H. Ilighton in experiments dc.scribcd in 
1872, also revived the same suggestion for wireless telegraphy. 

'I’he invention of the magneto-telephone put into the hands of 
electricians a new instrument of extraordinary sensitiveness for 
the detection of feeble interrupted, or alternating, cur- Trow 

rents, and by its aid J. Trowbridge in 1880, in the bridge. 

United States, made a very elaborate investigation of the 
propagation of electric currents through the earth, either soil 
or water (sec “ The Earth as a Conductor of Electricity,” Amer. 
Acad. Arts and Sci., 1880). He found, as others have done, 
that if a battery, dynamo or induction coil has its terminals 
connected to the earth at two distant places, a system of electric 
currents flows between these points through the cnist of the 
earth. If the current is interrupted or alternating, and if a 
telephone receiver has its terminals connected to a separate 
metallic circuit joined by earth plates at two other places to the 
earth, not on the same cijuipotential surface of the first circuit, 
sounils will be heard in the telephone due to a current passing 
through it. Hcncc, by inserting a break-and-make key in the 
circuit of the battery, coil or dynamo, the uniform noise or hum 
in the telephone can be cut up into periods of long and short 
noises, which am be made to yield the signals of the Morse 
alphabet. In this manner Trowbridge showed that signalling 
might be carried on over considerable distances by electric 
conduction through the earth or water between places not 
metallically connected. He also repeated the suggestion 
which Lind.say had already made that it might be possible to 
signal in this manner by conduction currents through the 
Atlantic Ocean from the United States to Europe. He and 
others also suggested the applicability of the method to the 
intcr-communication of ships at sea. He proposed that one 
ship should be provided with the means of making an interrupted 
current in a circuit formed partly of an insulated metallic wire 
connected with the sea at both ends by plates, and partly of the 
unlimited ocean. Such an arrangement would distribute a 

^ For a hi.story of the discovery of the earth return, see Fahie, 
Hisiorv of Electric Telegraphy to the Year jSs 7 , pp. 343**348. 
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system of flow lines of current through the sea, and these might 
be detected b)’ any other ships furnished with two plates 
dipping into the sea at stem and stern, and connected In' a wire 
having a telephone in its circuil, provided that the two plates 
were not placed on the same equipotential surface of th(‘ original 
current flow lines. Experiments of this kind were actually 
tried by Graham Bell in 1S82, with boats on the Potomac river, 
and signals were detected at a distance of a mile and a half. 

At a later date, iSgi, Trowbridge dis(’usst‘d another method 
of efTccting communication at a distance, viz., by means of 
magnetic induction between two separate and completely 
insulated circuits. If a primary circuit, consisting of a large 
36), has in circuit a battery B and an in- 
terrupter I, and at some distance 
and parallel to this primary circuit 
is placed a secondary circuit S, 
having a telephone T included in 
it, the interruptions or reversals of 
the current in the primary circuit 
will give rise to a varying magnetic 
field round that circuit which will 
induce secondary currents in the 
other circuit and at'fect the 
telephone receivtT. \\’illoughby 
Smith found lliat it Wiis not 
necessary even to connect the 
telephone to a secondary circuit, 
but that it would be affected and 
give out sounds merely by being held in tlie \arial)lc magnetic 
field of a primary circuit. B\- the use of a key in the battery 
circuit as well as an interrupter or current reverser, signals can 
be given by brejiking uj) the continuous hum in the telephone 
into long and short periods. This method of communication 
by magnetic indneiiun through space (‘siablishes, therefore, a 
second method of wireless telegraphy which is quit(* independent 
of and different from that due to conduction through earth or 
water. 

Sir W. H. Preece, wlio took up the subject alxmt the same 
time as Prof, rrowbridge, obtained impnned practical results 
Preece combining together methocls of induction and con- 
duction. His first publication of results was in 1882 
{Brit. Assoc. Report), wlieii he drew attention to the considerable, 
distance over which inductive effects occurn'd l)etween parallel 
wires forming portions of telephonic and lelegraffliic circuits. 
Following on this h(^ made an interesting experiment, using 
Morse's method, to (’onneet tlie Isle of Wight teUgraphically 
with the mainland, by conduction across the Solent in Uvo 
places, during a ternp<.)rary failure of the submarine table in 
1882 in that channel. In subsequent years numerous experi- 
ments were carried out in- him in various parts of Great Britain, 
in some arses with circuits earthed at both ends, and in other 
cases with completely insulated circuits, which showed that 
conductive effects could be detected at distances of many miles, 
and also that inductive effects could take place even between 
circuits separated by solid earth and by considerable distances. 
A. W. Heaviside in 1887 succeeded in communicating by tele- 
phonic speech between the surface of the earth ami the sub- 
terranean galleries of the Broomhill collieries, 350 feet deep, by 
laying above and below ground two complete metallic circuits, 
each about 2\ m. in length and parallel to each other. At a 
later date other experimentalists found, horvever, that an equal 
thickness of sea-water int(Tposcd between a primary and 
secondary circuit completely prevented similar inductive inter- 
communication. In 1885 Preece and IIcLiviside proved by 
experiments made at Newcastle that if tw'o completely insulated 
circuits of square form, each side being .:|4o yds., were placctl 
a quarter of a mile apart, telephonic speech was conveyed from 
one to the other by induction, and signals could be perceived 
even when they were separated by 1000 yds. 'fhe method 
of induction between insulated primary and secondary circuits 
laid out flat on the surface of the earth proves to he of limited 
application, and in his later experiments Preece returned to a 


method which unites both conduction and induction as the 
means of alTecting one circuit by a current in another. In 1892, 
on the Bristol Channel, he eslahlished communication between 
l.:ivcrnock Point and an island called Flat Holme in that channel 
by placing at tliese positions insulated single-wire circuits, 
earthed at ):)oth ends and laid as far as possible parallel to each 
other, the distanre between them being 3*3 m. I'bc shore 
wire was 1267 yds. long, and that on the island 600 yds. An 
iuterruptctl current having a frequency of about 400 was used 
in the primary circuit, and a telephone was emploved as a 
receiver in the sectmdary circuit. Other experiments in in- 
ductive telegraphy were made by Preeec, aided by tlu^ oflicials 
of the British Postal Telegraph Service, in Glamorganshire in 
1887 ; at Loch Ness in Scotland in 1892 ; on Conwu} Sands in 
1893 ; and at Frodsham, on the Dec, in 1894. (See Jot^r. Inst. 
EIcc. Eng., 2^1 , ]). SOt).) In 1899 experiments were made at Menai 
Straits to put tlie light house at the Skerries into communication 
with the coastguard station at Cemlyn. A wire 750 yds. in 
length \vas erected along the Skerries, and on the mainland one 
of 3;V m. long, starting from a point opposite the Skerries, to 
Cemlyn. JCach line terminated in an earth plate placed in the 
sea. The average peqiendieular distance between the two lines, 
which are roughly parallel, is 2‘H m. Telephonic speech 
between these tw'o circuits was found possible and good, the 
communication between the ciraiits taking place partly by 
induction, and no doubt partly by conduction. On the ques- 
tion of how far the effects arc due to conduction between the 
earth plates, and how' far to true electromagnetic induction, 
authorities dilTer, some being of opinion that the two effects 
are in operation together. A similar installation of indu(’tive 
telephony, in w'hich telephone currents in one line were made 
to craite others in a nearly parallel and distant line, w'as estab- 
lished in 1899 Vietwecn Rathlin Island on the north coast of 
Ireland and the mainland. The shortest distance lu'tween 
the tw’o places is 4 m. By stretching on the island and 
mainland parallel wire circuits earthed at each end, good tele- 
phonic communication over an average distance of 61 m. was 
established between these independent ciraiits. 

The dilTiculty of ('f)nnecting lightships and isolated lighthouses 
to the mainland by submarine cables, owing to tlie destructive 
action of the tides and waves on rocky coasts on the vv//- 
shon* ends, l(‘d man)- inventors to look for a way out of toughhy 
the diflic'ulty by the adoption of some form of inductive 
or ('onductive tc'lography not necessitating a (xmlinuous cable. 
Willoughby S. Smith and \V. P. Granville put into practice 
between Alum Ba\' in llu^ Isle of Wight and tlie Needles light- 
hoiisc a method wiiieh depends upon ('onduction through sea 
water. (See Joiir. Inst. Elec. Eng., 27, p. 938.) It may be ex- 
plained as follow\s Suppose a battery on shore to have one 
pole earthed and the other connec ted to an insulated sulimarinc 
cable, tlie distant t‘ncl of which was also earthed ; if now a 
galvanometer is inserted anywhere in tlic cable, a current will 
be found flowing through the cal)le and returning by various 
paths through tlic sea. If we suppose the cable? intcTruptcd at 
any pku'c, and both sides of the gap earthed by connexion to 
platc?s, then the same conditions will still hold. (Communication 
was c'slablished by this method in lhc‘ yc*ar 1895 with the light- 
house on the? Fastnet.^ A cable is carried out from the mainland 
at Oookhaven for 7 m., and the outer end earthed by 
connexion with a copper mushroom anchor. Another earthed 
cable starts from a similar anclior about 100 ft. away near 
the? shore line of tlie luistnet rock, crosses the rock, and is again 
earthed in the sea at the distant cmd. If a battery on the main- 
land is connected through a k(*y with the shore end of the main 
calile, and a spe*aking galvanometer is in circuit with the short 
I cable cTossing the Fastnet rock, then closing or opening the 
battery connexion will create a deflection of the galvanometer. 
A very ingenious call-bell arrangement was devised, capable of 
responding only to regularly reversed battery currents, but not 

* Sec Fahie, History of Wireless Telegraphy, p. 170; also sth 
Report (1897) of the Royal Commission on Electrical Communication 
with Lightships and Lighthouses. 
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to stray “ earth currents/' and very good signalling was cstal> 
lished betwee n the mainland and the r(>:k. Owing to the rough 
seas sweeping over the Fastnet, the conditions arc such that any 
ordinary submarine cable would be broken by the wearing 
action of tin* waves at the rock boundary in a very short time. 
Another worker in this department of research was C. A. 
Stevenson, vho in 1892 advocated the use of the inductive 
system pure and simple for communication between the main- 
land and isolated lighthouse's or islands. H(i proposed to 
employ tw'o large flat coils of wire laid horizontally on the 
ground, that on the mainland having in circuit a battery, 
interrupter and key, and that on the island a telephone. His 
proj)Osa.Ls had special reference to the necessity for connecting 
a lighthouse on Mueklo Flugga, in the Shetlands, and the main- 
land, but wrre not carried into effect. Professor E. Rathenau 
of Reiiiii made many experiments ir\ r894 in which, by means of 
a conductive system of wireless telegraphy, he signalled through 
3 m. of wat('r. 

Sir Oliver Lodge in iSgB thcorctic'ally examined the inductive 
system of space t('legraphy. (Sec Jour, Inst. Itlec.Eug., 27, p. 

790.) Fie advocated and put in practice experimentally 
a system by which the primary and secondary circuits 
were tuned ” or syntonized by including condensers in the 
circuits. He proved that when so syntonized the circuits are 
inductively respondent to each other with a much less power 
expenditure in the primary circuit than without the syntony. 
H(i also devised a “ call ” or arrangement for actuating an 
ordinary electric' bell by the accumulated effect of llic properly 
tuned indiic'tivc impulses falling on the secondary circuit. A 
very ingenious call-bell or annunciator for use wdlh indnetive 
or conductive systems of wirelc'ss telegraphy was invented and 
described in 1898 by S. Kvershed, and has iDccn practically 
adopted at Lavernoc'k and Flat Holme. (Id., 27, p, 852.) 

In addition to the systems of wireless or space telegraphy 
depending upon conduc'tion through c'arth or water, and the 
Bdison i^^t^tictivc* systc'in based upon the power of a magnetic 

^ ‘ field created round one circuit to induce, when varied, 
a secondary current in another circ'uit, th(*re have bea n certain 
attempts to utilize what may b(‘st be desc ribed as eketrostatic 
indnc'tion. In 1885 Edison, in conjunction with Gilliland, 
Phelps, and \V. Smith, worked out a system of eommxinic'ating 
between railway stations and moving trains. At each signalling 
Station was erected an iiisiilatc'cl metallic: surfac'e facing and near 
to the ordinary telegraph wires. On one or more of thc^ cairiagc'S 
of the trains were placed also insulated metallic sheets, whic'h 
were in connexion through a telephone; and the scc:cmdary 
circuit of an induction coil with the; earth or rails. In the 
primary c'ircnit of the induc'tion c'oil was an arrangement for 
rapidly intermitting the cairrcnt and a key for short-circuiting 
this primary c’ircuit. 'Fhe t.clef)honc used was Edison’s chalk 
cylinder or electromotograph type of telephone. Hence, wlien 
the coil at one fixed station was in action it generated high 
frequency altcTnating currents, wliich were propagated ac'ross 
the air gap bctwcxai the orclinary telegraph wires anci the 
metallic surfac'cs attached to one; scccjndary terminal of the 
inducticxn coil, and con\cycd along the ordinary telegraph 
wires between station and moving train. Thus, in the case of 
one station and one moving railway carriage, there is a cinaiit 
consisting partly of the earth, partly of the ordinary telegraph 
wires at the side of the track, and partly of the circuits of the 
telephone rc;ceivcr at one plac'c and the sec'ondary of the in- 
duction coil at the other, two air gaps existing in this circuit. 
The electromotive forex; of the coil is, however, great enough 
to create in these air gaps displacement currents which are 
of magnitude sufTicient to be equivalent to the conduction 
current rcquinal to actuate a telephone. This current may be 
taken to be of the order of two or three micro -amperes. 'Fhc 
signals were sent by cutting up the continuous hum in the 
telephone into long and short periods in accordance with the 
Morse code by manipulating the key in the primary circuit. 
The system was put into practical operation in 1887 on the 
Lehigh Valley railroad in tlic United Stales, and worked well, 
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but was abandoned because it apparently fulfilled no real 
public want. Edison also patented (U.S.A. Pat, Spec., No. 
465971, 14th May 1885) a plan for establishing at distant places 
two insulated elevated platx'S. One of these was to be connected 
to the earth through a telephone receiver, and the other through 
the secondary circuit of an induction coil in the primary circuit 
of which was a key. I'he idea was that variaiions of the primary 
current would create electromotive force in the secondary 
circ'uit which would act through the air condenser formed by 
the two plates. It has sometimes been claimed that Edison’s 
pnjposcd elevated plates anticipated the subsequent invention 
by Marconi of the aerial wire or antenna, but it is particularly 
to be noticed that Edison employed no spark gap or means 
for creating electrical high frequency oscillations in these wires. 
There is no evidence that this plan of Edison’s was practically 
operative as a system of telegraphy. 

A very similar system of wireless telegraphy was patented 
by Professor A. E. Dolbear in 1886 (U.S.A. Pat. Spec., No. 
350299), in which he proposed to employ two batteries at two 
places to affect the potential of the earth at those places. At 
the sending station one battery was to have its positive pole 
connected to the earth and its negative pole to an insulated 
condenser. In circuit with this battery was placed the second- 
ary circuit of an induction coil, the primary circuit of which 
contained a U;lephonc transmitter or mifTojdione interrupter. 
At the receiving station a telephone receiver was placed in 
series with another insulated battery, the negative terminal 
of which was to be in connexion with the earth. 'I'here is no 
evidence, however, that the method proposed could or did 
effect the transmission of speech or signals Ixetwecn stations 
separated by any distaru'e. Many other more or less imperfect 
devices — such as those of Mahlon I,oomis, put forward in 1872 
and 1877, and Kitscc in 1895 -for wireless telegraphy were not 
within tlie region of practically n;aHzable scliemes. 

Space or Radio-Tehy/nphy by ILcrtzian Waves . — Up to 1895 
or 1896 tlxe suggx'stions lor wireless tx'legraphy which had been 
publicly announced or tried can thus be classified under three 
or four divisions, based respectively upon electrical conduction 
through thx; soil or sea, magnetic induction through space, 
combinations of the two foregoing, and lastly, clex trostatic 
indtirtion. All these older methods have;, however, been 
thrown into the Ixu'kground and rendered antiquated by inven- 
tions which liavx; grown out of Hertz’s scientific investigations 
on the production of electric waves. Before the classical 
researches of Hertz in 1886 and 1887, many oliservcrs had 
notixed ciirixius cffx'xls duo to elciTric sparks produced at a 
distanx'c; which were commonly asxribed to ordinary electro- 
static or elect ro-magn die induction, 'fhus Joseph Henry 
(Snenti/ic vol. i. p. 203) notix'xal that a single electric 

spark abxnit an inx'h long thrown on to a cirxuit of wire in an 
u|)pcr rx)x)m con 1x1 magnetize steel needles inx'luded in a parallel 
circuit of wire placcxl in a cellar 30 ft. below with two lloors 
interva;ning. Some curious distance-phenomena connected with 
clxa tric sparks were observed in 1875 by Edison (who referred 
them to a stqiposexl new “ ax'theric fxirco ”), anxl confirmed by 
Bcarxl, .S. F. Thximpson, E. J. Houston and others.^ D. E. 
Hughes made some remarkable observations and experiments 
in or l)x;twccn the )'cars 1879 and 1886 though he did not 
describe them till sxane twenty years afterwards. lie dis- 
covered a fax't subsx'xjucntly rediscovered by others, that a 
tub? of metallic filings, loosely packed, was sensiti\c to electric 
sparks made in its vicinity, its electrical resistance being re- 
dut ed, anxl he was able to detect effects on such a tube con- 
nected to a battery and telephone at a distance of 500 yds.^ 

'I'hcse distance effects were not understood at the time, or 
else w(‘re referred simply to ordinary induction. Hertz, however, 
made known in 1887 the experimental proofs that the discharge 

* Sec Tetniraphic Journal of London, vol. iv. x'tp. 29, 46, 61 ; 
Prnc. Phvs, Soc. Load., vol. ii. p. ix)3. 

* St*e Fahie, History of Wireless Telegraphy, p. 289 ; also an im- 
portant letter by D. E. Hughes in The Electrician, London, 1899, 

43. 40. 
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of a condenser produces an electric spark which under proper 
conditions creates an effect propagated out into space as an 
electfic wave. He employed as a detector of this wave a simple, 
nearly closed circuit of wire called a Hertz resonator, but it 
was subsequently discovered that the metallic microphone of 
D. E. Hughes was a far more sensitive detector. The peculiar 
action of electric sparks and waves in reducing the resistance 
of discontinuous conductors was rediscovered and investigated 
by Calzecchi Onesti,^ by Branly,- Dawson 'lumer,^ Minchin, 
Lodge/ and many others. Branly was the first to investigate 
and describe in 1890 the fact that an electric spark at a distance 
had the power of changing loose aggregations of metallic powders 
from poor to good electric conductors, and he also found that 
in some cases the reverse action was produced. Lodge parti- 
cularly studied the action of electric weaves in reducing the 
resistance of the contact betw’cen two metallic surfaces such 
as a plate and a point, or two balls, and named the device a 
“ coherer.” He constructed one form of his coherer of a glass 
tube a few inches long filled with iron borings or brass filings, 
ha\'ing contact plates or pins at the end. When such a tube 
is inserted in series with a single voltaic cell and galvanometer 
it is found that the resistance of the tube is nearly infinite, 
provided the filings are not too tightly squeezed. On creating 
an electric spark or wave in the neighbourhood of the tube 
the resistance suddenly falls to a few ohms and the cell sends 
a current through it. By shaking or tapping the tube the 
original high resistance is restored. In 1894 he exhibited 
apparatus of this kind in which the tapping back of the tube 
of filings was elYectcd automatically. lie ascribed the reduc- 
tion of resistance of the mass to a welding or cohering ac tion 
taking place between the metallic particles, hence the name 
“ coherer.” But, as Branly showed, it is not universally true 
that the action of an electric wave is to reduce the resistance 
of a tube of powdered metal or cause the particles to cohere. 
In some cases, such as that of peroxide of lead, an increase of 
resistance takes place. 

Between 1894 and 1896 G. Marconi gave great attention to 
the improvement of devices for the detection of electric waves. 
Marcooi niade his sensitive tube, or improved coherer, as 
* follows : — A glass tube having an internal diameter 
of about 4 millimetres has sealed into it two silver plugs PP 
by means of platinum wires WW (fig. 37) ; the opposed faces 
of these plugs are perfectly smooth, and are placed within a 
millimetre of each other. The interspace is filled with a very 
small quantity of nickel and silver filings, about 95 per cent, 
nickel and 5 per cent, silver, sufficient to fill loosely about half 
the cavity between the plugs, which fit tightly into the tube.^ 
The tube is then exhausted of its air, and attached to a bone 
or glass rod as a holder. This form of electric wave detector 
proved itself to be far more certain in operation and sensitive 



Fig. 37. — Marconi Sensitive Metallic Filings lube or Edcctric 
Wave Detector. 


than anything previously invented. The object which Marconi 
had in view was not merely the detection of electric waves, 
but their utilization in practical wireless telegraphy. Sir 
William Crookes had already suggested in 1892 in the Fortnightly 
Review (February 1892) that such an application might be 

' Nuevo cimento, series iii. vol. xvii. 

• Comptes rendus, vols. cxi., cxii. ; see also The Electrician, 
xl. 87, 91, 166. 235, 333 and 397 ; xli. 487 ; xlii. 46 and 527 ; and 
xliii. 277. 

* Report Brit. Assoc., 1892. 

* I-odge, Signalling through Space without Wires, 3rd ed., p. 73, 
1899. 

• See G. Marconi, Brit. Pat. Spec., 12039 of 1896. 


made, but no one had overcome the practical difficulties or 
actually shown how to do it. 

G. Marconi, however, made the important discovery that if 
his sensitive tube or coherer had one terminal attaclied to a 
metal plate lying on the earth, or buried in it, and the other to 
an insulated plate elevated at a height above the ground, it 
could detect the presence of very feeble electric waves of a certain 
kind originating at a great distance. In conjunction with the 
above receiver he employed a transmitter, which consisted of a 
large induction or spark coil S having its spark balls placed a few 
millimetres apart ; one of these balls was connected to an earth 



Fig. 38. 


plate E and the other to a plate or wire insulated at the upper 
end and elevated above the surface of the earth. In the 
primary circuit of the induction coil I he placed an ordinary 
signalling key K, and when this was pressed for a longer or 
shorter time a torrent of electric sparks passed between the 
balls, alternately charging and discharging the elevated con- 
ductor and creating electrical oscillations (see Ph.PXTRo- 
KiNF/ncs) in the wire. This elevated conductor is now called 
the antenna f aerial wire^ or air wire. At the receiving station 
Marconi connected a single voltaic cell B^ and a sensitive tele- 
graphic relay R in scries with his tube of metallic filings (?, and 
interposed certain little coils called choking coils. ’I'he relay 
was employed to actuate through a local battery IL, an ordinary 
Morse printing telegraphic instrument M. One end of the 
sensitive tube was then connected to the earth and tlic other 
end to an antenna or insulated elevated conductor A^. Assum- 
ing the transmitting and receiving apparatus to be set up at 
distant stations (see fig. 38 the insulated wires or plates 
being upheld by masts, its operation is as follows When the 
key in the primary circuit of the induction coil is pressed the 
transmitting antenna wire is alternately charged to a high 
potential and discharged with the production of high frequency 
oscillations in it. This process creates in the space around 
electric waves or periodic changes in electric and magnetic 
force round the antenna wire. The antenna wire, connected to 
one spark ball of the induction coil, must be considered to form 
with the earth, connected to the other spark ball, a condenser. 
Before the spark happens lines of electrostatic force stretch 
from one to the other in curved lines. When the discharge 
takes place the ends of the lines of electric force abutting on 
the wire run down it and arc (kitached in the form of semi- 
loops of electric force which move outwards with their ends on 
the surface of the earth. As they travel they arc accompanied 
by lines of magnetic force, which expand outwards in ever- 
widening circles.^ The magnetic and electric forces are directed 
alternately in one direction and the other, and at distances 
which are called multiples of a wave length the force is in the 
same direction at the same time, but in the case of damped 
waves has not quite the same intensity. I'he force at any one 
point also varies cyclically, that is, is varying at any one point 

• Figures 38, 39, 41, 42, 44, 45, 46, 47, 48 anrl 40 arc drawn 
from Professor J. A. Fleming’s Electric Wave Telegraphy , by per- 
mission of Tyongmans, Green & ('o. 

’ For a more complete account of the nature of an electric wave 
the reader is referred to Hertz’s Electric Waves, and to the article 
Klkctric Wavk. See also The Principles of Electric Wave Tele- 
graphy, by J. A. Elcming. 
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and varying from point to point. This periodic distribution 
in time and space constitutes an electric wave proceeding out- 
wards in all directions from the sending antenna. If we con- 
sider the lines of magnetic force in the neighbourhood of the 
receiving antenna wire we shall see that they move across it, 
and thus create in it an electromotive force which acts upon 
the coherer or other sensitive device associated with it. 

I\f (jt'Cotii’ s System of 11 ivetess Tclcf^VQphy, ATnreoni s system of 
electric wave telegraphy consists therefore* in setting up at the 
traiisniitting station tlic devices just dt'serihed for sending out 
groups of damped electric waves of the above kind in long or short 
trains corre.s])onding to the dash or dot signals of the Morse 
alpha! )et. These trains are produced by pressing the key in the 
prim.'iry circuit of the induction coil for a longer or shorter time 
anc! general iiig a long or short series of oscillatory electric sparks 
!)(.*} vvt‘en th(‘ sjxirk balls with a corres])onding creation of trams of 
electric waves. At the receiving station he conntjctcd, as stated, one 
end of the sensitive tube to earth and the other to the antenna, and 
improved ;jnd ariplied a device of I’opotf for automatically tapping 
the tube* oftt r each electric impact had rcmlerctl it comluctive. ITe 
causi'd the rel.iv in series with the sensitive tube to set in action not 
only a telegraphic instrument but also the electromagnetic tapper, 
which w'iis arranged so as to administer light bknvs on the under side 
of the sensitive tube when the latter passed into the conductive con- 
dition. The effect was to print a dash or dot on a strip of telegraphic 
pajier, according as the incident electric wave train lasted a longer 
or shorter lime. In addition he added certain spark-generating 
coils across the contacts of the relay and tapper. He thus pro- 
duced in iS(/) for the first time an ojjerativc apparatus of electric 
wave telegraphy. Its simplicity and compactness recommended it 
immediately for communication between ship and shore and for 
interinarine coriiiminication generally. Marconi’s earliest experi- 
ments with this a])])aratus were made in Italy. In 1896 he came to 
Knglanrl and gave demonstrations to the British postal telegraph 
department and other officials. Some of these experiments 'were 
made on Salisbury Plain and others in the Bristol Channel bct-wccn 
bavernock and Flat Holm and Bream Down in 1897. Early in 
1898 permanent stations were established between Alum Bay 
and Bournemouth, a distance of 14.^ m., where successful results 
were obtained. Later the Bournemouth station was removed to 
Poole Harbour, and the Alum Bay station to Niton in the Isle of 
Wight, the distance being thus increased to 30 m. In December 
1898 communication was established by the Marconi method be- 
tw'cen the East (ioodwin lightship and the South Foreland light- 
house ; and this installation was maintained for upwards of a year, 
during which it was the means of saving both life and property. 
In March i8qq communication was efiected by his system between 
England (South Foreland lighthouse) and France (Wimereux, near 
Boulogne), a distance of 30 m. He kept up the communication 
for six months, in all weathers, and found that ordinary commercial 
messages could be transmitted at the rate of 15 to 20 words a 
minute. Tn January lyoi he established communication by his 
system betwei’ii the Lizard in Cornwall and Niton in the Isle of 
Wight, a distance of zoo m. A full account of the development 
of his system was given by him in an article pulilished in the 
rorUiif^hilv Uevieiv for June 1902 ; see also a paper by him in the 
Joiiya. lust, nice. Eng., 1899, 28, p. 273. About this time he intro- 
duced various improvements into the receiving appiaratiis. Instead 
of inserting the sensitive lube between the receiving antenna and 
the earth, he inserted the primary coil of a ])eculiar form of oscilla- 
tion transformer and connected the terminals of the tube to tlic 
secondary circuit of the transformer. Lodge had jireviously sug- 
gested the use of transfoniieil oscillations for acting tin the coherer 
(see British Patent Spec., No. 11575 of 1897), but it is not every 
form of oscillation transformer which is suitable for this purpose. 

Marconi’s successes and the demonstrations he had given of the 
thoroughly practical character of his system of electric wave 
telegraphy stimulated otlu'r inventors to ent(*r the same field of 
labour, whilst theorists b('gan to study carefully the nature of the 
physical operations involved. It was seen that the effect of the 
of the incident electric waves upon the vertical receiving 
wire was to create in it electrical oscillations, or in other w'ords, 
high frequency alternating electric currents, such that whilst the 
potential variations w^ere a maximum at the top or insulated end 
of the antenna the current at that point wms zero and at the base 
the polenlial variation Avas zero and the current amplitude a maxi- 
mum. Hence devices for detecting the oscillations in the antenna 
arc merely very sensitive forms of ammeter and voltmeter. It 
was also recognized that what is retpiirod at the transmitting end 
is the establishment of powerful electric oscillations in the sending 
antenna, which create and radiate their energy in the form of 
electric waves having their magnetic force component parallel to 
the earth's surface and their electric component perpendicular to it. 

Transmitting Apparatus. — We now consider the more recent 
appliances for electric wave telegraphy under the two divisions 
of transmitting and receiving apparatus. First as regards the 


transmitting part, one essential clement is the antenna, aerial, 
or air wire, which may take a variety of forms. It may consist 
of a single plain or stranded copper wire upheld at the top by 
an insulator from a mast, chimney or building. The wire may 
have at the upper end a plate called a “capacity area,” 
electric.ally equivalent to an extension of the wire, or part of 
the wire may be bent over and carried horizontally. In many 
cases multiple antennae arc used consisting of many wires 
arranged in cone or umbrclla-rib fashion, or a metal roof or 
metallic chimney may be employed (see fig. 39). In any case 
the antenna serves as one surface of a condenser, the other 
surface of which is the earth. This condenser is charged elec- 
trically and then suddenly discharged and violent electrical 
oscillations arc set up in it, that is to say, electricity rushes to 
and fro between the antenna and the earth. This creates 
rapid variations in electric and magnetic force round the antenna 
and detaches energy from it in the form of an electric wave. 
'I'hc antenna has at one moment a static electrical charge dis- 
tributed upon it, and lines of electric force stretch from it to 
the surrounding earth. At the next instant it is the seat of an 
electric current and is surrounded by closed lines of magnetic 
force. These static and kinetic conditions succeed each other 
rapidly, and the result is to detach or throw of! from the antenna 
semi-loops of electric force, which move outwards in all direc- 
tions and are accompanied by expanding circular lines of 
magnetic force. The whole process is exactly analogous to 



Fig. 39. 

the operation by which a violin string or organ pipe creates an 
air or sound wave. I'he violin string is first drawn on one side. 
This strain corresponds to the electrical charging of the antenna. 
The string is then suddenly released. This corresponds to the 
electrical discharge of the antenna, and the subsequent string 
vibrations to the electrical vibrations. 'Fhese communicate 
their energy to the surrounding air, and this energy is conveyed 
away in the form of air waves. 

There are three ways in which the antenna may be charged : — 

(i) It may be separated from the earth by a pair of spark balls 
which are connected respectively to the terminals of an induction 
coil or transformer, or other high tension generator. If these spark 
balls are set at the right distance, then when the jiotential difference 
acciiimilates the antenna w'ill be charged and at some stage suddenly 
discharged by the discharge leaping across the sjiark gap. This 
was Marconi’s original method, and the plan is still used under the 
name of the direct method ol excitation or the plain antenna. 

(ii) The antenna may have oscillations excitc<l in it inductively. 
F. Braun suggested in 1898 that the oscillatory discharge of a Leyden 
jar should be sent through the primary coil of a transformer and 
the secondary coil should be interposed between the antenna and 
an earth connexion.^ Marconi * imparted practical utility to this 
idea by tuning the two circuits together, and the arrangement 
now employed is as follows : — A suitable condenser C, or battery 
of Leyden jars, has one coating connected to one spark ball anti 
the other through a coil of one turn with the other spark ball 
of a tiischarger S. These spark balls are connected either to the 
secondary circuit of an induction coil I, or to that of an alternating 
current transformer having a secondary voltage of 20,000 to loo.ocxi 
volts. Over the coil of one turn is wound a secondary circuit of 
5 or 10 turns, of which one end is connected to the earth through a 
variable inductance and the other end to an antenna or radiating 
wire A (see fig. 40). These two circuits arc so adjusted that the 
closed oscillation circuit, consisting of the condenser, primary coil 

‘ See German Patent of F. Braun, No. 111578 of 1898, or British 
Specification, No. 1862 of 1899. 

* See British Pat. Spec., G. Marconi, No. 7777 of 1900. 
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and spark gap, has the same natural time perioil of oscillation as 
the i)pcn circuit consisting of the antenna, secondary coil and 
adjustable inductance. When tliis is the case, if discharges are 
made across the spark gap oscillations are excited in the closed 
circuit, ami tho^e induce other syntonic oscillations in the anti'ima 
circuit! J. A. Mennng devised an arrangement in v hich a multiple 
tr.iusformation t ikes place, two oseillaiiou circuits being inter- 
linked inductively, and the last one acting inductively on the open 
or antenna circuit, j. S. Stone similarly devised a multiple in- 
ductive oscillation circuit with the object of forcing on the antenna 
circuit a single oscillation of dermite fretpieiicyd In the case of 
the inductive mode of exciting the oscillations an important quantity 
is the coefficient of coKpUiv^ of tlie two oscillation circuits, if 
L and N arc the inductances of any two circuits which have a co- 
efficient of mutual inductance, ^1. then calleil the 

coclticient of coupling of the circuits and is gcncr.illy expressed 
as a percentage. Two circuits are .said to be closely coupled 
when this coellicient is near unity and to be looseK’ coupled if 
it is very small. It can be shown that if two circuits, both having 
capacity (C) and inductance (L). are coupled together inductively, 
then, when oscillations are set up in one cirenit. oscillations of 
two periotls are excited in the other dillt'ring in frequency from 
each otluT and from the natural frequency of the cirenit. Tf the 
two circuits are in tune so that the numerical jiroduct of copacitv 
ami inductance of each circuit is the sanu' or CiLi anil 

if k is the eoedicient of coiqding then the natural frequency of 
each circuit is ami when coiipleil two oscillations 

are .set up in the secomlary circuit having frecpiencies n, ami 
such that Wi = «, and n., j ^). Since in all cases oi 



From the I'.Uctrical RcvUio, ly permission of the Ivlin *rs. 

Fio. go. 


wave motion the wave-length X is connected with the frequency n 
ami the velocity of propagation v by the relation it follows 

that from such an iudnctiv<-ly coupled tune<l antenna electric waves 
of two wave lengths are sent out liaving lengtlis Xj and X_. such that 
X| = X^'(i ft) ami X.J X»^'(i I ft), vhere \ is the natural wave-length. 
It is seen that as the coupling ft becomes small these two wave- 
lengths coalesce into one single wave length. Hence there are 
advantages in employing a very loose con])ling, 

(iii) The antenna may bo direct-con jiled to the closed oscillatory 
circuit in the manner suggested by F. J 3 raun, A. Slaby and O. Lodge. 
In this case ;i closed condeaser circuit is formed with a ba'tery nt 
Leyden jars, an inductance coil and a spark gap, and oscillalions 
are excited in it liy discharges created across the .spark gap by an 
induction coil or transforiiier. One end ol tin- imlnctaiice coil is 
connected to the earth, ami some other ])oint on the closed con- 
denser circuit to an antenna of approjiriate length. \\ hen oscilla- 
tions arc created in the closed circuit syntonic oscillations an; 
created in the antenna and electric waves radi.ate^l from it (fig. .^i). 
In many cases additional condensers or inductance coils arc inserted 
in vanous places so that the arrangement is somewhat disguisi'd, 
but by far the lacg- r part of the electric wave wireless telegraphy 
in 1907 was effected by transmitters having antennae either in- 
ductively or directly coupled to a closed condenser circuit containing 
a spark gap. 

In practical wireless telegraphy the antenna is generally a collec- 
tion of wires in fan shape upheld from one or more inasts or wikhRii 
towers. Sometimes the prolongations of these wires are carried 
horizontally or dipped down so as to form an umbrella antenna 
(fig. 42). The lower ends of the.se wares are connected through the 
secondary xoil of an oscillation transformer to an earth plate, or to 
a large conductor placed on or near the earth called a “ balancing 
capacity.” If the direct coupling is adopted thou the lower end ot 
the antenna is connected directly to the condenser circuit. Ihe 
main capacity in this last circuit consists of a l)atteiy of Ley‘leii 


‘ See J. S. Stone, V.S.A, Pat, Spec., Nos. 714756 and 714831* 


jars or of LeyLlen panes imnuTsed in oil or some form nf air con- 
denser. and the imlnctaiice eoil or primary cirenit of tlu' oscillation 
transformer consists of a few turns of highly insnlatetl -wire wound 
on a frame and ininier.seil in oil. The tiseillations are tontrolled 
either by a key inserted in the primary circuit of the t xcitiiig in- 
tluctioii coil or transformer, or hy a key ciilting in ami out of the 
jM'imarv comh'nsers or throwing imlm tance in and out ol tlu; closed 
oscillation ciiLiiit. In oiu' of tliese ways the oscillatii iis can be 
creatiNl or stoppeil at pleasun* in the nnliating antenna, ami henci* 
groujis of electric waves thrown oft at will. 



Fjo. 41. 


Production of Electric Waves of J.arge Amplitude.- In creating 
powcrlLil {‘lectric waves for communication over long d {.stances 
it is necc.ssary to employ an alternating current transformer 
(see rRAN.sFuRM KRs) su[)pliecl with alternating currents from 
a low frequency alternator J) driven by an engine lo charge 
the condenser (tig. 43). d'he transformer Tj has its secondary 
or high-pressure terminals connected to spark halls S,, wliiih 
are also connected by a circuit consisting of a large glass plate 
condenser and the primary circuit of an air-core trans- 
former T,, called an oscillation transformer. The secondary 
circuit of this last is either connected between an aerial A 
and the earth K, or it may be again in turn connected to a 
second pair of spark balls S.>, and these again to a second con- 
denser a, o-scillation transformer T,,, and the aerial A. In 
order to produce electric o.scillation.s in the systimi, the first or 
alternating ('urrent transformer must charge the condenser con- 
nected to its secondary terminals, but must not produce a 
permanent electric arc between tlie balls. Various devices have 
been suggested for extinguishing the arc and yet allowing the 
condenser oscillatory discharge to take place. Tesla effected 
this purpose by placing the sjiark balls tran.s\'(T.scly in a powerful 
ma^jnetic field. Klihu Tliornson blow.s on the spark balls with 
a powerful jet of air. ]\Iarcuni cau.ses the spark balls to move 
rapidly past each other or canse.s a studded disk to mo\'e hctw'ccn 
the spark halls. J. A. Fleming devised a method which has prac- 
tical advantages in both preventing the arc and permitting the 
oscillatory currents to be controlled so as to make electric* wave 
signals. He inserts in the primary circuit of the alternating 



chok(‘r.s are in circuit the current flowing is not sufficient to 
charge the condensers ; but W'hen one choker is short-circuited 
the impedance is reduced so that the condt?nser is charged, but 
the alternating arc is not formed. In addition it is necessary to 
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adjust the frequency so that it has the value of the normal 
time period of the circuit formed of the condenser and Irans- 
fornier secondary circuit, and thus it is possible t(j obtain 
condenser osc illatory discharges free from any admixture with 
alternating curnMit arc. In this manner the condenser dis- 
charge can ])(' started or stopped at pleasure, and long and short 
discharges made in accordance with the signals of the Morse 



l-'ir.. 43.-- -Alternate Current Transformer System. (Fltnning.) 


alj)hal)ct by manipulating tlic short-eireuiting key of one of the 
choking coils (see British Patent Specs., Nos. 18865, 20576 and 
22126 of Tf)oo, and 3181 of lyoi). 

In tlio c.ise of transmitters constructed as above described, in 
•which the eltective a}j;ent in prodiu ing the electric waves radiated 
is the sudden discharge of a condenser, it should be noticed that 
what is really sent out is a train of damped or decadent electric 
wav(^s. When electric oscillations are set up in an open or closed 
electric circuit having (Capacity and inductance, and hdt to them- 
selves, they die away in amplitude, cither lu'cansc they dissipate 
their energy as heat in overcoming the ycsistancc of the circuit, or 
because tlnw yadiutc it by imparting wave, motion to the surround- 
ing ether. In ])oth cases the amj)litnd(‘ of the oscillations decrease's 
more or less rapidly. Such a seepicnce of decreasing eUvtric oscilla- 
tions and corresponding set of waves is called a dampeuj train. In 
the case of the ])lain or directly excited antenna the oscillations 
ar(‘ highly elamped, and each train probaldy only consists at most 
of half a doijen oscillations. 'The reason for this is that the capacity 
of cl simple antenna is vc'ry small — it may be something of the order 
of o-o(K)2 of a micn)£arad — and hence the energy stored u]) in it 
even nmlcr a high voltage is also small. Accordingly this energy 
is rapidly dissipated and but few oscillations can lake place. If, 
however, the antenna is inductively or directly coupled to a con- 
denser circuit of large capacity then the amount of energy wliich 
can be stored before discharge takes place is very nnu:li greater, 
and hence can be drawn n])oii to create ])rolonged or sliglitly damped 
trains of waves. Allusion is made below to recent work on the 
production of undamped trains of electric waves. 

Receivini' Arrangenien/s. --Beforv explaining the advantages 
of such small damj)ing it will be necessary to consider the 
usual forms of the receiving appliance. This consists of a 
receiving .antenna similar to the sending antenna, and in any 
wireless telegraph station it is usual to make the one and the 
same antenna do duty as a receiviT or sender l:)y switching 
it over from one apparatus to the other, d'hc electric waves 
coining through space from the sending station strike against 
the receiving antenna and set up in it high frequency alter- 
nating electromotive forces. To detect these currents some 
device has to be inserted in the .antenna circuit or else iiuluctively 
connected with it which is sensitive to high fre(|uency currents. 
These wave-detecting devices may be divided into tvo classes : 
(i) potential operated detectors, and (ii) current operated 
detectors. The oldest of the class (i) i.s that gimerically known 
as a coherer, the construction of which we have already described, 
'rhe ordinary forms of metallic filings coherer of the Ilranly 
type require tapping to bring them back to the high resistance 
or sensitive condition. I/)dgc arranged a mechanical tapper 
for the purpose which continually administered the small blow 
to the tube sufficitait to keep the filings in a sensitive condi- 
tion. Popoff employ ed an electromagnetic tapper, in fact the 
mechanism of an electric bell with the gong removed, for this 
purpose. Marconi, by giving great attention to details, im- 
proved the electromagnetic tapper, and, combining it with 
his improved form of sensitive tube, made a telegrapihic instru- 
ment as follows : the small gkiss tube, containing nickel and 
silver filings between two silver plugs, was attached to a bone 
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holder, and under this was arranged a small electromagnet 
having a vibrating armature like an electric bell carrying on 
it a stem and hammer. This hammer is arranged so that when 
the armature vibrates it gives little blows to the under.sidc of 
the tube and shakes up the filings. By means of several 
adjusting .sitcws the force and frequency of these blows can be 
exactly regulated. In scries with the tube is placed a single 
voltaic cell and a telegraphic relay, and Marconi added certain 
coils placed across the .sjiark contacts of the relay to prevent 
the local sparks affecting the coherer. The relay itself served 
to actuate a Alorse printing telegraph by means of a local 
battery. This rcieiving apfiaratus, with the exception of the 
Mor.se printer, was contained in a sheet-iron box, so as to 
exclude it from the action of the sparks of the neighbouring 
transmitter. In the early experiments Marconi connected 
the sensitive tube in between the receiving antenna and the 
earth plate, but, as already mentioned, in .subsefjuent forms of 
apparatus he introduced the primary coil of a peculiar form of 
oscillation transformer into the antenna circuit and connected 
the ends of the* sensitive tube to the terminals of the secondary 
circuit of this “ jigger ” (fig. 44). In later improvements the 
secondary circuit of this jigger was interrupted by a small 
condenser, and the terminals of the relay and local cell W'cre 
connected to the plates of this condenser, whilst the sensitive 
tube was attached to the outer ends of the secondary circuit. 
y\lso another condenser was added in parallel with the sensitive 
tube. 

Wh'th this apparatus some of ]\rarconi’s earliest successes, such 
as t.clroraphing across the English Channel, were achieved, and 
telegraphic communi(*ation at the rate of 
fifteen words or so a minute established 
between tlic East Goodwin light.sliip and 
the South Foreland lighthouse, also be- 
tween the Isle of Wight and the Lizard 
in Cornwall. Tt was found to be peculiarly 
adapted for communication between ships 
at sea and between ship and shore, and 
a system of regular supermarine com- 
munication was put into operation by 
two limited comjiauies, ^Farconi’s W'ire- 
Icss Telegraph ('oinpany and the Marconi 
inlornational Afarinc ('ommnnicalion 
Comjiaiiy. Stations were established on 
various coast ])ositions and ships supplied 
with the above described apparatus to 
communicate with each other and with 
these stations. By the cml of 1901 this radio-telegraph y had 
l)cen cstablisfied by Marconi and his associates on a secure 
industrial basis. 

Various I’oyms of Wave Detectors or Ih'ceivcrs . — Ttie inim(‘rt)iis 
adjustjiirnts rcrjiiircd by tlir tapj^cr aiid ilic' iiuatia of llu* app.arntus 
prompted inventors to seek for a self-restorins^ coherer which should 
not nec<] tnpjunj'. ('astelli, a ])efty otluer in the H.aliaii navy, 
found that, it a small dro]) of mereury uas contained in a glass 
lube Indweeii a plug of iron aiul caibon, A\illi certain adjustments, 
the arrangement was iu)n-condiiclive to the current from a single 
cell but liecanu' roiuliRlive when ek'clrie oscillations passed tlirougli 
it.’ Hence the followin'; a])j)lianc(‘ was worked out by Lieutenant 
Solari aivl oiheers in the Italian navy.- 'the tube* provided with 
certain serew atijiislmejits had ;i sin;;le cell and ti telephone plaeecl 
in series with it. and one end of the tube was connected to the 
eartJi and the other (aid to a receiving antenna. It was tlieii found 
tli.at when (decLric \vav(’s fell on the antenna a sound was heanl 
in the tele])hone as e.icli wave train passed ovcT it, so that if the 
w\ave trains endunal for a longer or shorter lime the sound in the 
telephone wais of corresponding duration. In this manner it waas 
possible to liear a Morse code dash or dot in the telephone. This 
method of receiving soon ea^mt^ to lie know n ns the telephonic method. 
Lodge, Muirhead and Robinson also devised a self-restoring coherer 
as follows : A sm.all steel wheel with a sharp edge was kept rotating 

by elockw'ork so that its edge rontinu.ally cut through a globule 
of mereury covered with ])ararfin oil. The oil film prevented 

^ See PJcctrical Pevietv, igo2, 51, p. gbg. 

2 See A Royal Institution Ui.sconr.se,” by U. Marconi, The 
Electrician, 1902, 49, p. 49 ^^; also British Pat. Spec., No, 18105 of 
1901. 

® See British PcU. Spec., I-odge and others, No. 13521 oi 1902. 
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perfect electrical contact l^etwccn the steel and mercury for low 
voltage currents, but when electric oscillations were passed tliiough 
the junction it was pierced and ^ood electrical contact established 
as long as tlie oscillations continued. This device was converted 
into an electric wave detector as follows :--Thc mercury-steel junction 
was acted upon by the electromotive force of a shunted single cell 
and a siphon recorder was inserted in series. The wheel was con- 
nected to a receiving antenna and the mercury to earth or to an 
ecpiivalent balancing capacity. When electric waves fell on the 
antenna they caused the mercury-steel junction to become con- 
ductive during the time they endured, and the siphon recorder 
therefore to write signals consisting of short or long detlexkms of 
its pen and therefore notches of various length on the ink line 
drawn on the strip of telegraphic tape. 

An innumerable number of forms of colu'rer or wave detector 
depending upon the changt> in resistance prodiiceil at a loose or 
imperfect contact have been devised. /\. Popoff,' E. Branly," 
A. Bloiulcl,’ O. I.odge * aiul J. A. Fleming ® invented special forms 
of the metallic contact or metallic fdings sensitiv'o tube. Brown and 
Neilson.* F. J. Jervis-Smith " and T. Tornmasina “ tried carbon in 
various forms. The theorv of the action of the coherer has occu- 


pied the attention of T. Sundorj),* ** T. Tommasina,® K. E. (iutlic,^® 
J. C. Bosed* W. H. Ecclesd* and Schafer.^® For details see J. A. 
Fleming, Tkc Pyincif'^h's of Electric Telegraphy aud Telephoay, 

p. 41b, 2nd ed. 10 10. 

The next class of wave or oscillation detector is the magnetic 
detector depending upon the power of electric oscillations to affect 
the magnetic state of iron. It IkuI long been known that the 
discharges from a Leyden jar could magntdize or demagnetize steel 
needles. J. Henr>^ in the United States in 1842 and 1850 investi- 
gated the effect. In 1805 E. Kutherford examincil it very care- 
fully, and produced a magiudic <letector for electric waves depending 
upon the power of electric oscillations in a coil to demagnetize a 
saturated bundle of steel wires placed in it (sec PhiL Trans., 1897, 
189 A, p. i). Kutherford used this detector to make evident tlu* 
passage of an electric or Hertzian wave for half a mile across 
Cambriilge, Englaml. In 1897 E. Wilson constructed various 
forms of electric wave detector depending on this same principle. 
In 1902 Marconi invented two forms of magnetic detector, one of 
whicli he developc^d into an electric wave detecdor of extraordinary 
tlelicacy and utility (see Proc. Roy. Soc., 1902. 70, p. 341, or British 
Pat. Spec., No. 10245 of 1902). In this last form an endless band of 
hard iron wires passes slowly round two wooden pulleys driven by 
clockwork. In its course it passes through a glass tube wound 
over with two coils of wire ; one of these is an oscillation coil through 
which the oscillations to be detected pass, and the other is in 
connexion with a telephone. Two horse-shoe magnets are so 
placed (fig. 45) that they magnetize the pari of the iron band pass- 
ing through the coil. Owing to hysteresis the jiart of the band 
^ ^ magnet ized is not syni metrically ]daccd 

^ witii regard to the magnetic poles, but 

advanced in the direction of motion 
of the band. W'hcn the oscillations 
dll III 11 through the coil the}^ annul 

^ ^ hysteresis and cause a change of 

p ^ j n n^^ftiK^disrn within the coil connected 

Y I I y telephone. 'I'his creates a short 

tf ^1 I sound in the telephone. I lencc accord- 

L ... I Llljd ing ns the trains of oscillations are long 

or short so is the semnd h(‘anl in the 
ci telejihone, and these sounds can be 

Fir.. 45. arranged on the Morse code into alpha- 

betic audible signals. When used as 
a receiver for wireless telegraphy Marconi inserted the oscillation 
coil of this detector in between the earth and a receiving antenna, 
and this produced one of the most sensitive receivers yet made 
for wireless telegraphy. Other forms of magnetic detector have 
been dcviserl by J. A. Fleming,'* L. II. Walter and J. A, lowing,'-’’ 
H. T. Simon and M. Reich, R. A. lo’ssenden and others. 


* A. Popoff, The Electrician, 1897, p. 235. 

* E. Branly, Comptes rcndiis, 1890, iii, p. 785, and The 
Electrician, 1891, 27, p. 221. 

* A. Blondcl, The Electrician, 1899, 43, p. 277. 

* O. Ix)dge, The Electrician, 1897, 40, p. 90. 

* J. A, Fleming, Journ. Inst. Flee. Eng. Land., 1899, 28, p. 292. 

* Brown and Keilson, Brit. Patent Spec., No. 28958. 1896. 

’ F. J. Jervis-Smith, The EJectrician, 1897, 40, p. 85. 

* T. Tommasina, Comptes rendns. 1899, 128, p. 666. 

* T. Siindorp, Wied. Ann., 1899. 60, p. 594. 

K. E. Guthe, The Electrician, 1904. 54, p. 92. 

J. C. Bose, Proc. Roy. Soc. Lond., igw, bb, p. 450. 

** W. H. Eccles, The klectrician, 1901, ^7, p. b82. 

Schfifer, Science Abstracts, 1901, 4, p. 471. 

** See J. A. Fleming, *' A Note on a Form of Magnetic Detector 
for Hertzian Waves adapted for Quantitative Work,*' Proc. Roy. 
Soc., 1903, 74, p. 398. 

“ L. H. Wafter and J. A. Ewing, Proc. Roy. Soc., 1904, 73, p. 120. 
Simon and Reich. Elektrotcch. Zeits., 1904, 22, p. 180. 

R. A. Fessenden, U.S.A. Pat. Spec., No. 715043 of 1902. 


[ A third class of electric wave detector depends upon the power 
of electric oscillations to annul the electrolytic polarization of 
electrodes of small surface immersed in an electrolyte. If in a 
vessel of nitric acid arc placed a large platinum plate and a platinum 
electrode of very small surface such as that produc(!d w'hen an 
extremely line platinum wire is slightly immersed in the li(piid, 
aiul if a current from a single voltaic cell is ]>assed through the 
electrolytic cell so that the line wire is the anode or positive ])ole, 
then the small surface will be polarized or covered with a film of 
gas due to electrolysis (fig. 4b). This increases the resistance of 
the electrolytic cell. If, however, 
one electrcxle of this cell is con- 
nected to the earth anti the other 
to a receiving antenna and electric 
waves allowed to fall t)n the an- 
tenna. the oscillations jiassing 
through the electrolytic cell will 
remove the polarization anti ^ 
temporarily decrease the resistance 
of the cell. This may be detected 
by putting a telephone in series 
with the electrolytic cell, and then 
on (he impact of the electric waves 
a sound is heard in the telephone 
tine to the sudden increase in the 
current through it. Such receivers 
were tlevised liy R. A. Fessenden,'® 

W. Schloemilch and others, and 
are known as electrolytic detectors. Discussions ha\ e taken 
place as to the theory of the 0]>erations in them, in whicli some 
have atlvtxated a thermal explanation and others a chemical ex- 
planation (sec V. Rothmund and A. T^essing, Ann. der Physik, 
1904. 15. p. 193, anti J. E. Ives, Electrical World of Nt'w York, 
December 1904). 

A fourth class of electric wave detector comprises the thermal 
detectors which tijierate in virtue of the fact that electric oscilla- 
tions create heat in a fmc wire through which they pass. One 
form such a detector lakes is the bolometer. If a loop t)f very fine 
platinum wire, ]irepared by the Wollasttm process, is inchnled in an 
eTchausted glass bulb like an incandescent lamp, then when electric 
oscillations are sent through it its resistance is increasc'd. This 
increase may be made evident by making the loop of wire one arm 
of a Wheatstone's bridge and so arranging the circuits that the 
oscillations pass through the fine wire. H.’ Rubens and Ritter in 
1890 (IFiVrf. Ann., 1890, 40, p. 5b) employed an arrangement as 
follows : I'our fine platinum or iron wires were joined iti lozenge 
shape, and two sets of these R and S were connected up with two 
resistances and Q to form a bridge with a galvanometer G and 
battery B. To one of these sets of fine wires an antenna A and 
earth connexion K is added (fig, 47) and when electric waves fall 
on A they excite oscillations 
in the fine wire resistance R 
and increase the resistance,, 
and so u])set the balance 
of the bri(ige and cause the 
galvanometer to dcllcct. 

Such a bolometer receiver 
has been used by C. Tissot 
{Comptes rend us, 1904, 137, 
p. 846) and others as a 
receiver in electric wave 
telegraj)hy. 

Fessenden employed a 
simple line loop of Wollas- 
ton platinum wire in 
series with a telcphoiu; 
and .shunted voltaic cell, 
so that when electric 
oscillations jMssed through Fig. 47. 

the fine wire its resistance 

was increased and the current through the telephone suddenly 
diminished (R. A. F'esseiiden, P.S.A. I'at. Spec., No. 7t)b742 and 
No. 70/1744 of 1902). I. Klemcnvic devised a form of thermal 
receiver depending on thermoelectricity. A pair of fine wires of 
iron and constantan are twisted together in the midillc, and one pair 
of unlike ends are connected to a galvanomeU-r. If then oscilla- 
tions are sent through the other pair heat is produced at the junction 
and the galvanometer in<Iicates a Ihermoelcctric current {Wied 
Ann., 1892, 45, p. 78). This thermoelectric receiver was made 
vastly more sensitive by W. Duddell (/Vii/. Mag., 1904. 8, p. 91). 
He passed the oscillations to be rletcctcd through a fine wire or 
strip of gold leal, anrl over this, but just not touching, suspended a 
loop of bismuth-antimony wire by a quartz fibre. This loop hung 
in a very strong magnetic field, and when one junction was heated 
liy radiation and conA'ection from the heating wire the loop was 

*® Sec R. A. Ftjssenden, U.S.A. Pat. Spec., No. 7^1029, and re- 
issue No. 12115 of 1903. 

W. Schloemilch, Elektrotcch. Zeits., 1903, 24, p. 959, or The 
Electrician, 1903, 52, p, 250. 
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travorseul by a current and deflected in the field. Its deflexion 
was observed by nii attaclied mirror in the usumI way. 

Another form (fl thermoelectric receiver lias been devisetl by 
7 . A. Fleminji {Phil. December rgob) as follows It consists 

of two f'lass vessels like test tubes one inside the other, the space 
betw(‘(Mi the two beinj^ exhausted. Down the inner test tube pass 
four co])per strips havinj' platinum wires at their ends sealed through 
the glass. In the inner space between the test tubes one pair of 
these platinum wires are connected l^y a. fine constantan wire 
about *02 mm. in diameter, 'fhe other pair of platinum \vires are 
connected b\- a tellnriumdnsmuth thermo-couple, the junction of 
wliicli just makes contact with the centre of the fine wire. 'I'he 
outer terminals of this junction are conn(‘cted to a galvanomet('r, 
and when electric oscillations are sent through flu; fine wire they 
cause a d(‘llexion of this galvanometer (fig. 4.S). The thermal 
detectors arc especially useful for the 
^ purpose of quantitative measurements. 

because they indicate the true effective 
or square root of mean square value of 
the current or train of oscillations ])assiiig 
through the hot wire. On the other 
hand, the coherer or loose contact de- 
tectors arc chiefly affected by the initial 
value of the electronic »live force acting 
on the junction during the train of 
oscillations, and the magnetic detectors 
by the initial value of the current and 
also to a considcralfle extent by the 
number of oscillations during the train. 

Pif,. qS, Tellurium- Hence the coherer tviie of detc'ctors arc 

bismuth Vacuum d'her- called potential (hdcclors whilst the 
m:d Dt'tector lor l?dec- thermal are called integral current tle- 
Iric Oscillations. a h, tectors, tlui current deteetors de])ending 
constantan ware ; c d, entirely or to some extent iqum the 
thermoiuiictioii ; * G g] damping of the train of oscillations, that 
galvanometer terminals; ^ay, iquiii the number of oscillations 

O (). antenna and earth forming a train. 

terminals. "I he fifth ty]H‘ of Avave detector de 

pends n])on the? jiecnliar ]>ro]>erty of 
rarefu'd gases or vapours whieli under souk? einaimstances yjosscss 
a unilateral conductivity. Tlius J. A. Fleming invented in 1004 
a detector called an oscillation valve or glow lamp detector made 
as follows ; ’ A small caribou fllaniciit iiicandesceid l.uii]> Itns a 
pl'itinnm plate or cvlind(*r placed in it surrounding or close to the 
filament. This platt* is siqiportt'd by a j)la1iniim wire sealcil 
through the glass. Fleming discov(;red that if the lilamcnt is made 
incandescent by the current from an insulated battery there is a 
iinilab'ral condiicf ivity of flic rarefied gas lietw'cen tin* hot filament 
and the metal plate, such that if the negative terminal of the 
filament is connected outside the lamp through a coil in which 
elci bic osi ill. i1 ions are created with the ]>latiniMu ]»late. cmly one 
half of the oscill.dions are ])erinitted to ])ass, viz., those which 
carry negative electricity from the hot filament to the cooled plate 
tlirough the vacuous space. 'I'liis jfliennmenon is connected witli 
the fact that incandescent bodies, especially in rarefied gases, throw 
off or emit electrons or gaseous negative ions. 

Such an oscillation valve was first used by Fleming as a receiver 
for wireless telegraph purposes in 1004 as follows: — In between 
ihe receiving antenna and the earth is placed the primary coil of 
an oscillation transformer ; the secondary circuit of this trails- ' 
former contains a galvanometer in seric.s with it, and the two ; 
together an; joined between tlie external negative terminal of the i 
carbon filament of the above-described lamp and the insulated I 
platinum plate. Wlien tliis is the case oscillations set np in the 
antenna will cause a continuous current to flow tlirough tlu* galvano- I 
meter, the lamp acting as a valve to stoji all those electric oscilla- j 
tions in one direction and only ]iermit the o]i]K>site ones to pass | 
(fig. 40). Welincdt discovered that the same cfCect couM be pro- , 
duced by using instead of a carbon fikiment a. ]datinum wire covered 1 
with the oxides of calcium or barium, which when incandescent ! 
have the pro]>erty of copiously emifling negative ions. Another 
form of receiver can be made depending on the properties of mercury 
vapour. A highly insulated tube contains a littk* mercury, which 
is used as a negative electrode, and the tid)e also has sealed through 
the glass a platinum wire carrying an iron j)lafc as an anode. A 
brittery with a sufficient number of cells is connected to these two 
electrodes so as to ji.ass a current through the mercury vapour, 
ni'g.ative electricity proceeding frnin tin* tnen ury catluxle to the 
iron anode, 'i'he merenry vajionr then ])ossesscs a unilateral con- 
ductivity, and ca.n be u.sed to filter off all those oscillations in ta 
train wliich pass in one direction and make them reailabh* on an 
ordinary galvanometer. In addition to the above gaseous rectifiers 
of oscillations it Ins been found that several crystals, such as car- 
borundum (carl)ide of silicon), hessite, nnastnse and manv others 
possess a unilateral conductivity and enable ns to rectify trains 
of oscillations into continnons currents which can affect a telephone. 
Also several cont.acts. such as that of galena (snljihide of k’ad) and 

^ See J. A. h'leining, Proc. Rov. Sor., 1005, 74. P- 74b. .Wso liritish 
Pat. Spec., No. 24580 of 1 004. 



plumbago, and molybdenite and copper posses.s similar powers, 
and can be used as detectors in radio-telegraphy. Sc’c G. W. l^iercc, 
Tlw Physual Review, July igo/, March 1909, on crystal rectifiers for 
electric oscillations. 

Syntonic Electric Wave Telegraphy , — If a simple receiving 
antenna as above described is set up with an oscillation-detect- 
ing device attached to it, we find that it responds to incident 
electric waves of almost any frecfucncy or (lamping provided 
that tlu*. magnetic force of the wave is perpendicailar to the 
antenna, and of sufiicicnt intensity. This arrangement is called 
a non-syn tonic rccoiviT. On the other hand, if a ('losed oscilla- 
tion circuit is constructed ha\ing (\apacity and considerable 
inductance, then oscillations can he set up in it by very small 
periodic ek'ctroniotivc forces provided th(\se have a frequency 
exactly agreeing with that of the condenser circuit. This last 
circuit has a natural frequency of its own whiidi is numerically 
measured by r, 2n- .^/(CT.), where C is the capacity of the con- 
denser and L is the inductance of the circuit. The problem 
of syntonic electric wave telegraphy is then to construct a 
transmitter and a re('eiver of sm li kind that the receiver will 
be affected by the waves emitted l»y the corresponding or 
.syntonic transmitter, but not by waves of any other wave- 
l(‘n<j^h or by irn'gnl.ar clei'tric impulses duo to atmospheric 
electricity. It was found that to achic\’e this result the trans- 
mitter must be so constructed ns to send out prolonged trains 
of slightly damped waves. Klectric-radiativc cinmits like 
thermal radiators .are divided into two broad classes, good 
radiators and bad r.adialors. The good electric radiators may 
l)c compared with good thermal radiators, such as a vessel 
e()at(‘d with lamp bl.'iek on the outside, and the bad (.‘lectric 
radiators to poor thermal radiators, such as a silv(T vessel 
highly polished on its extc'rior. When electric oscillations arc 
set up in these two classes of clcctrii' radiators, the first class 
send out a highly damped wave train and the second a feeble 
dampc'd wave train provid(‘d that they have siiflu icnt c'apacity 
or on(‘rgy storage and low resistaru'e. A radiator of this last 
class ('an be constructed by connecting inductively or directly 



Fig. 49. — A, aiilenna; P .S, jigger or oscillation transformer ; C, 
condenser; O, Fleming oscillation valve; B, working battery; 
T, telephone; R, rlieostat; E, earth-plate. 


an antenna of suitable capacity and inductance to a nearly 
closed electric circuit consisting of a condenser of large capacity, 
a spark gap and an induclanccj of low resistance. V/hen 
o.scillations are excited in this la.st circuit they communicate 
Lhem to the jintcnna provided this last cin'uit is tuned or 
syntonized to the ( losed circuit, .and the radiating antenna has 
thus a large store of energy fo draw upon and can therefore 
radi.atc prolong(‘d tmins of electric waves. The above state- 
ments, though ('orrc('t as far as th(‘y go, arc an imperfect account 
of the nature of the radiation from a coupled antenna, hut a 
mathcmatir.al treatment is required for a fuller explanaticm. 
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The success so far achieved in isolating electric wave telegraphic 
stations has b('eii based upon the principles of electric resonance 
and the fact that I'lectric oscillations can be set up in a circuit 
having cai)acity and considerable inductance by feeble electro- 
motive impulses, provided they are of exactly the natural 
frequency of the said ciri uit. \Ve may illustnite the matter as 
follows : A heavy pendulum possesses inertia and the property 
of being displaced from a position of rest but tending to return 
to it. These mc('hanic.il (|ualitics correspond to inductance 
and capacity in electric circuits. Such a pendulum can be set 
in vigorous vibration even by feeble pulfs of air directed against 
it, provided these are ailrninistered exactly in time with the 
natural ptM'iod of vibration of the pendulum. 

Althoii^jh inventors had more or less clearly giasped these prin- 
ciples they Averc first embodied in practice in i()cx) ])y G. Marconi 
in an operative system of syntonic wireless telegraphy. His trans- 
mitter consists of a nearly closed oscillating circuit coiiip'rising a 
comlenser or battery of Leyden jars, a spark gap, and the primary 
coil of an oscillation transformer consisting of one turn of thick win' 
wound on a woocU'n frarnt'. Over this primary is wound a s(*condarv 
circuit of five to ten turns which has one end ronnt'cted to the eart h 
through a variable inductance coil and the other end to an antenna. 
These two circuits are syntonized so that the closed or condenser 
ciicuit and the open or antenna circuit arc adjusted to have, when 
sejiarate, the same natural electrical time of vifuation. The re- 
ceiving arrangement consists of an aritemia which is connected to 
earth through the primarv coil of an oscillation transformer and a 
varialde iiuluctance. The secondary circuit of this transformer is 
cut in the middle and has a condenser inserteil in it, and its ends 
arc connected to the sensitive metallic filings tube or coherer as 
shown in fig. 50. This receiver therefore, like the transmitter, 



consists of an open and a closed electric oscillation circuit indiic- 
tivfly connected togeliier ; also tlie two circuits of the receiver 
must be syntonized or tuned botli to each other and to tliose of the 
transmitter.* When this is done we have a syntonic system which 
is not easily a.ttected by electric waves of other than the right ])eriod 
or approximating thereto, Marconi exhibited in October lyoo this 
apparatus in action, and showed tliat two or more receivers ot 
different times could be connected to the same antenna and inatle 
to respond separately and simultantioiisly to the action of sexnirate 
but tuned transmitters. 

SLaby in T3erlin shortly afterwards made a similar exhibition 
of syntonic electric wave tt?l(?grax)liy.“ O. Lodge had previously 
descriVied in 1897 a syntonic system of electric wave telegraphy, 
but it had not been publicly seen in operation prior to the exhibi- 
tions of Marconi and Slabv.-'* Lod.ge w.ns, liowever. fully nware 
that it was nece'ssary for syntonic tclegra]iliy to provide a radiator 
capaV)le ol emitting siistainefl trains of v/aves. His pro]>osc<l 
radiator and jibsorbcr consisted of two w ing-shnped pl.ntes of coppcT, , 
the transmitter plates being interru]>ted in the centre by a sx^nrk | 
gap, and the receivf'r plates by an inductance roil from the ends 
of wliich connexions were made to a coherer. At a later date a 
syntonic system comprising, as above stated, an antenna directly 
coupled to a resonant closed circuit was put into ojicration by 
r,^Kjge and Muirhead, and much the same metboils have been 
followed in the system known as the Teleftinkcn svste.m employed 
in Gi'rmany. 

A methofi of syntonic tele^graphv i^roposed by A. Blondcl {Cnmptcs 
rendus, ic/X), 130, p. M83) consisted in creating a syntony not 
between the frequency of the oscillations in the sender and receiver 
circuits but between the groups of oscillations constituting the 

^ ' .See G. Marconi, Hrit. Pat. Sprr., No. 7777 Journ. 

Soc. Arts, 1901, 49, p. i;o3. 

* See A. Slaby, The Electrician, 1901, 46, ]>. 475. 

• See O. Lodge, Brit. Pat. Spec., No. 11575 oi * ^07- 


wave trains ; but, although other patentees have suggested the 
same jilan, the author is not aware that any success has attended 
its use in practice. The only other suggested solution of the 
X>roblem of isidation in connexion with wkclcss telegraph stations 
was given by Anders Hull [Electrician, 1901, 46, p. 573). Very 
brielly st.ited, his melliod consists in sending out a grouj) of wave 
trains at certain irregular but assigned intervals of time to constitute 
the siinjilest signal equivalent to a dot in the Morse code, and a 
sequence ot such trains, suy three following one another, to consti- 
tute the dash on the Morse code. The apparatus is exceedingly 
complicated and can only be understood by reference to very 
detailetl diagrams. (See Principles; of Electric Wai'e Telcf;raphy, by 
J. Fleming. i9(>f>, st?ct. 13, chaj). viii.) IJy means of the Anders 
Bull apparatus several messages can be sent out sinmltaneously 
from dilierent transmitters and received independently and siinul- 
taneou.sly upi>n corresponding receivers, while no onlinory non- 
syntonic or other receiver is able either to obscure the messages 
being st'iit to the .Vnders Bull receivers or to interpret those that 
may be picked up. Although coinjilicatcd the apparatus seems to 
work fairly well. 

Practical Electric Wave Telegraphy . — At thi.s stage it may be 
convenient to outline the progress of eh'etric wave tt'legraphy 
since 1899. Marconi’s success in bridging the English (.'hanni'l 
at Etister in 1899 with electric waves and establishing practical 
wireless telegraphy between ships and the sliore by this means 
drew public attention to the value of the new means of com- 
munication. Many investigators wt.Te thus attracted into this 
field of research and invention. In Germany A. Slab}' and 
F. Braun were the most active. Slaby paid considerable 
attention to the study of the phenomena conneded with the 
production of the oscillations in the. antenna, lie showed that 
in a simx>le Marconi antenna the variations of potential are a 
maximum at the insulated top and a minimum at the base, 
whilst the current amplitude's are a maximum at the top ('artlu'cl 
end and zc'ro at the top end. He* thendore saw that it was a 
mistake to insert a potcntial-affe('t(id detector such as a coherer 
in between the base of the antenna and the earth hei'ause it 
was then suiDject to very small variations of poU'ntial between 
its ends. He o\'ereame the difiiculty by erc'cting a vertical 
ciirthed receiving antenna like a ligditning rod and attached a 
lati'ral extension to it at a yard or two above the earthed end. 
To the outer end of this lateral wire a ( ondenser was attached 
and the coherer inserted betwec'u the condenser and the earth. 
The oseillations set up in the vertical antenna excited sym- 
pathetic ones in the lateral eireiiit x)roN'ided this was of the 
proper length ; and the coherer was acted upon b}' the maximum 
potential variations possible. Passing over numerous inter- 
mediate stages of devoloj>mtmt we find that in 1898 Professor 
F. Braun showeil that oscillations suitable for the jmrposcs of 
electric wave creation in wirelc.ss tt'legraphy could be set up in 
a. circuit consisting of a Leyden, jar or jars, a spark gap and an 
inductive circuit, and communii'ated to an antenna either by 
inductive or diri'ct coupling {Jlrit. Pat. Spec., No. 1862 of 1899). 
When the methods for effecting this had been worked out 
practically it finally led to the inventions of Slaby, Braun and 
others b(nng unitecl into a system called the Telefunken .system, 
whi('h, as regards the transmitter, consisted in forming a closed 
oscillation circuit comprising a condenser, spark gap and in- 
ductiiiicc which at one point WtUS attached cither directly or 
through a condenser to the (jarth or to an equivalent balancing 
i npacity, and at some other j)oint to a suitably tuned antenna, 
'['he receiving arrangements comprised also an open or antenna 
cireuit connectt?d directly with a closed condenser-inductance; 

I circuit, but in y)lace of the syxirk gap in the transmitter an 
electrolytic receiver was inserted, having in connexion with 
it as indicator a voltaic cell and telephone. In this manner 
the signals arc r(;ad by car. In the same way the arrange- 
ments finally elaborated by Lodge and Muirhead consisted 
of a direct coupled antenna and nearly dosed condenser 
circuit, and a similar receiving circuit containing as a detector 
the steel whc(;l revolving on oily mercury which actuated a 
siphon recorder writing signals on paper tape. Arrangements 
not very different in general principle were put into practice 
in the United States by Fessenden, dc Forest and others. 

Hence it will bn seen that the iliffcrciice between various forms 
of the so-callcd spark systems of wireless telegraphy is not very 
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^»reat. All of them make use of Marconi’s antenna in some form 
both at the transmitting and at the receiving end, all of them 
makc \ise of an earth connexion, or its equivalent in the form of a 
balancing capacity or large surface having capacity with respect 
to the ejirth, which merely means that they insert a condenser of 
large cap.icity in the earth connexion. All of them couple the 
transmitting antenna directly or inductively to a cai)acity-imhu:tive 
circuit serving as a storage* of energy, and all of them create th(‘rel)y 
electric waves of the same ty])e moving over tlie earth's surface 
with the magnetic force of the wave parallel to it. At tlie receiving 
station the diilerenccs in these systems depend chi(*fly ujjoii varia- 
tions in the actual form of the oscillation detector used, whether it 
be a loose contact or a iherinal, eUiCtrolytic or magnetic deft^ctor. 

In July und August i8qq the Marconi system of wireless 
telegraphy was tried for the first time during British naval 
manoeuvres, and the two cruisers, “ Juno ” and “ Europa," were 
fitted with the new means of communication. The important 
results obtained showed tliat a weapon of great power had been 
provided for assisting naval warlarc From and after that 
time the Jirilish Admiralty and the navies of other countries 
began to give great attention to the development of electric 
wave telegraphy. 

Transatlantic Wireless Telegraphy . — Having found that the 
principles of resonance could be su('('essfully apjilied so as to 
isolate wireless telegraph receivers, Miinoni turned Jiis attention 
to the aci'ompIishiiK'nt of his gn‘at ambition, \ iz. Transatlantic 
wireless telegraphy. In January 1901 he telegraphed without 
difficulty by electric waves from the Isle of Wight to 1h(i Lizard, 
viz. 200 m., and he i:onsi(lered that the time luui come for 
a serious attempt to be made to communicate across the 
Atlantic. A site for a first Transatlantic' electric wave power 
station was secured at roldhu, near JMullion in south ('ornwall, 
by the Marconi Conqiany, and plans arranged for an installa- 
tion. IJj) to that time an indnc'tion coil known as a lo-inch 
coil had sulficcd for spark procluc'tion, lait it was evident that 
much more power would lie; recjuircd to send electric: waves 
across the Atlantic:, 'franslormcrs were therefore (‘rnployed 
taking allernaling elc.vtric' c'urrent from an alternator cdrivim 
b}' an oil or steam engine*, and these high tension transfornu'rs 
were used to charge condensers and set up {)ow(‘r!ul oscilla- 
tions in a multiple aiitenna. 'fhe s}.)ec'ial electrical eigincering 
arrangements employed at the oiitsc.t for this first electric wave 
power station rcciuircd to create tlie osc'illations of the desired 
power were designed for iMarconi by J. A. Fleming, but the 
arrangements were subscc^ucntly altered and improved l)y 
Marc'oni, one of the most inif)ortarit additions being a form 
of high speed rotating disk discharger devised by .Marconi by 
which he was able to immensely inc:rcase the speed of signalling. 
The first antenna emploved consistecj of 50 bare topper wires 
200 ft. long, arranged in fan-shape and uj)held between two 
masts. SubsecjLienlly this antenna was enlarged, and four 
wooden lattice towers were built, 215 ft. high and 200 ft. apart, 
sustaining a conical antenna comprised of 400 wires (.see G. 
Marconi, Proc. Roy. Inst., 1902, 17. p. 208). 'fhis transmitting 
plant was completed in Dec'ombcr 1901, and Marc’oni then 
crossed the Atlantic to Newfoundland and began to make 
c.xperiments to ascertain if he could detect the wuves emitted 
by it. At vSt John’s in Newfoundland he erected a temt)orary 
receiving antenna consisting of a wire qoo ft. long upheld by 
a box kite, and, employing a sensitive coherer and telephone 
as a receiver, he was able, on December 12, 1901. to hear “ S ” 
signals on the Morse code, consisting of three dots, which he 
had arranged should be sent out from Poldhu .at stated hours, 
according to a preconcerted prognimmc, so as to leave no 
doubt they w^re electric w^ave signals sent across the Atlantic 
and not accidental atmospheric electric disturbances, 'fhis 
result created a great sensation, .and proved that Transatlantic 
electric wave telegraphy w^as quite feasible and not inhibited 
by distance, or hy the earth’s curvature even ov(T an arc of a 
great circle 3000 m. in length. In a repetition of this experi- 
ment at the end of February 1902 Marconi, on board the s.s. 
“ Phil.adelphia,” received wireless messages printed on the ordi- 
n.ary Morse tape at a distance of 1557 m. from the sending 
station at Poldhu, and also received the letter “S” at a distance 
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of 2099 m. from the same place. Jn the course of this voyage 
he noticed that the signals were received better during the 
night thmi the daytime, legible mes.sages being received on a 
Morse printer only 700 m. by day but 1500 by night. 

'llic .appliances in the l^oldhu station were subsequently 
enlarged and improved by Marconi, and corresf)onding power 
stations erected at Cape (A)d, Massachusetts, (j.S.A., and at 
Cape Jlreton in Nova Scotia. In 1902 Marconi was able to 
transmit a large number of messages across the Atlantic, 
receiving them by means of his magnetic detector. In the 
.same y(‘ar numerous experiments were tried with the assistance 
of an Italian battleship, the “ Carlo Alberto,” lent by the Italian 
government, and messages were tr.ansmittcd from Poldhu to 
Kronstadt, to Spezia, and also to Sydney in Nova Scotia. 
Doubts having been raised w hether the powTrful electric wa\'es 
sent out from these stations would not interfere with the 
ordinary ship to shore communication, special demonstrations 
w^crc made by Marconi before the writer, and later before 
British naval officers, to dem(mstratc lliat this was not the 
case.^ In 1904 a regular system of eominunication of press 
news and private messages from the Poldhu and Cape Breton 
stations to Atlantic liners in rnid-AlIantic was inaugurated, 
and daily newspapers were thenceforth printetl on board these 
vessels, iiew's being supplied to them daily b>’ electric wave 
telegraphy. By the middle of 1905 a very large number of 
vessels had been equipped with the Marconi short distance 
and long distance wireless telegraph apparatus for intercom- 
munication and reception of messages from power stations on 
both sides of the Atlantic, and the chief navies of the world 
had adopted the ai)paratus. In 1904, during the Russo- 
Japanese war, war news was transmitted for The Times by 
wireless telegraphy, the enormous importance of which in ntival 
strategy was abund.antly demonstrated. 

As the powx'r station at Poldhu was then fully occupied with 
the business of long distance transmission to ships, the Marconi 
('ompany began to erect another large power station to Mar- 
coni’s designs at (.'lifden in ('onnemara on the west coast of 
Jr(‘land. 'I'his station was intended for the Transatlantic 
ser^dce in correspondence with ii similar station at Glace Bay 
in Nova Scotia. It was completed in the summer of 1907, 
and on the i7lh of October 1907 press messages and private 
messages were sent ac ross the Atlantic* in boLli directions. The 
station was opened shortly afterwards for public service, the 
rates being greatly below that then cuiTcnt for the cable 
.‘::ervice. 

The s(*rvic'e was, hc^wever, interrupted in August 1909 by a 
fire, which dost rov ed part of the Gltice Bay sttition, but was 
re-established in April 1910. 

Meanwhik* otht;r competitors w^cre not idle. The inventions of 
xSliiby, Braun and oth(*rs wc-rc* put into practice by a Gcinnan 
vvirdcss Ickf^raph company, ami very much work done in erecting 
land stations and e(]ui])]>mg slii])S. In France the scientific study 
of the subject was adva.nred by the work ol lUondel, 'I issot, Ducretet 
and others, and systems called the Ducretet and Rochefort set in 
operation. In tlic United States the most active wc^rkers and 
patentees at this period were R. A. l^'essendeii, JvC^e de Forest, 
J. S. Stone, II. Shoemaker and a few others. In England, hi 
addition to the Marconi Comyianv, the; Lodge-Muirhead Syndicate 
was formed to c^yierate tin; inventions of Sir Oliver Lodge and Dr 
Muirhe-ad. 

Directive Telegraphy.~h problem of great importance in 
connexion with electric wave telegraphy is that of limiting 
the nadi.ation to certain directions. A vertical transmitting 
antenna sends out its w\'tves ecjually in all directions, and these 
can be equally detec:ted by a suitable syntonic or other receiver 
at all points on the c:irc:umferenc:e of a circle described round 
the transmitter, 'lliis, however, is a disadvantage. What is 
required is some means for localizing and directing a beam of 
racli,'iticm. The first attempts involved the use of mirrors. 
Hertz had shown that the elcxtric radi.ation from an oscillator 

^ See J. A. Fleming, The Principles of lilectrir Wave Telegraphy 
(Lomlon. ic)c:)6), chny). vii. ; also Cantor fa'cturc^s on Hertzian wave 
telegraphy. Lecture iv., Journ. Soc. Arts, 1903, or letter to The 
Times, April 14, 1903. 
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could be rcHcrtcd and con\'or"pd by cylindrical parabolic 
mirrors. He operated with electric waves two or three feet 
in waxe-length. ICxpcriments [ireiiscly analo<f(>ns to optical 
ones ciin l}C performed with somewhat shortiT waves. Marconi 
in his first British patent (No. i203<) of itSg6) brought forward 
the idea of focusing a beam of elec’tric radiation for telegra{)liic 
purposes on a distant station by means of parnb'olic mirrors, 
and tried this method successfully on Salisbury Plain up to a 
distance of about a couple of miles. As, however, the wave- 
length neeessary to cover any considerable distanet* must be 
at least 200 or 300 ft., it becomes impracticable to employ 
mirrors for reflection. 'Pho process of reflet tion in th(‘ ease 
of a wave motion involves the condition that tlie wav(‘-length 
shall be small compared with the dimensions of the mirror, 
and hence th(^ attempt to n'flect and (onvei'ge electric waves 
1000 ft. in length by any mirrors whi<'h can he f)raetieally 
constructed wotdd be like attempting optical experiments with 
mirrors oueduindred-thousandth of an inch in dianuaer. 

Another closeh connected problem is that of locating or 
ascertaining the direction of the sending station. To deal with 
the latter question llrst, one of tlie earliest suggestions was 
that of J. S. Stone Pat. Spir., Xos. 71^1 :^4 and 71^135, 

also reissue No. i3ij<S), who proposed to place two receiving 
antennae at a distance of half a wave-length apart, if these 
two were broadside on to the direction of tlie sending station 
oscillations in the same phase' would be produced in them both, 
but if they WTre in line with it then the osc'illat ions would be in 
opposite phases. It was then pn •posed to arrange a. detector 
so that it was affected liv the algebraic' sum of the two o^c-ilki' 
tions, and by swivc-lling round the double receiving antennae to 
locale the direc'tion of the sending station by finding out when 
the detector gave the best signal. Icveii if the' pro])osal had 
been praetic'able with waves 1000 or 2000 ft. in length, whic h 
it is not, it is essentially basc'd upon the' supposition that the 
damping of the waves is nc'gligiblc. A proposal was made 
by L. dc Poorest (d.S.A. PaL Sf^rr.. No. 77181S) to cniploy a 
receiving antenna consisting of vcTtic'al wires held in a frame 
which could he swivelled round into various positions and 
used to locate the position of (he sending station by asc'crtaining 
the position in wliic'h the frame must lie plac'c'd to create in it 
the maximum osc’illatory cnirrent. Other investors had pro- 
fessed to find a solution of the jirohleni by the use of looped 
receiving antennae^ or antennae inclinc'd in various dirc'etions. 

G. Marc'oni, however, g.'ivo in mo(> the first really practical solu- 
tion of the ]m)l)lcin by tlu* use of bent tiansmilLiiig and receiving 
antennae. He; showed that it an anteiiiui wen- eon^>trueled with a 
short part of its length vertical and llu' greater part liorizontal, thc^ 
low'er end of the vertical ])art being eartlied, and if o^eillatiuns were 
createcllii it, electric waves wen; sent out most powc-rhiUv in th<- plane 
of the antenna and in the direct ion opposite to that in which the 
free end point(;d. Also hc^ shcnva.d that it such an antenna had its 
horizontal part swivelled round into various directions the current 
created in a distant reccivcT antenna varic’d witli liie a/iiniith, and 
when plotted out in the form ot a ])<)lir eiirve gav<- a curve; of a 
peculiar tigure-of-8 shayie.* The inathcniatical theory of this 
antenna wars given by J. A. Fleming (Pruc. l\\)v. .Set., Alay 
tllso Phil. Ma^., Deceinber igoo). JVIarconi also sliowed tliat if 
such a bent receiving aiitenna was used the greatest osc illations were 
created in it when its insulated cMid ])ointed directly awav from 
the sending station. In this manner he was able to provide mc.*aiis 
for locating an invisildc sending station, bh r.rann also gave an 
interesting solution of tin; j)rohlem of din*('tive telegra])hy.“ In 
his method three vertical antennae arc employed, placc;d at tspii- 
distant distances, aiul oscillation; are created in tlie tlirec witli n 
certain relative dith'rence of phase. 'fhe radiations interfere in 
an optical sense of the word, and in some directions reinforee each 
other and in other directions neutralize each other, so making the 
resultant radiation greater in some directions than others. Very 
valuable work in devising forms of nnteiiiiae for directive radio-tele- 
graphy has been done by MM. Bellini and 'I'osi. who have devisial 
instruments, called ratliogonhneters. for projecting radiation in 
reqiiirefl directions and locating the azimuth of a transmitting 
station. 

Improvements in the Production of Continuous Trains of Kir r- 
tric Waves.- All the above-described apparatus employed in 

^ See G. Marconi, Proc. Nov. Soc., iQod, A 77, ]>. 413. 

* E. Braun, The Electrician, May 25 and June i, ipr/i. 


connexion with wireless telegraph transmitters, in xvhich the 

0. s('i]lalory discharge of a condenser is used to create os( illations 
in an antenna, labours under the di.sadvantagc that the time 
o('cupicd by the oscillations is a very small fradion of the total 
time of actuation. 'I'hiis, for instance, when using an induction 
coil or transh'niier to ( barge a condenser, it is not generally 
convenient to make more than 50 discharges per secciul, hut 
ca('li of lhe;e may create a train of oscillations consi' ting of, 
say, 20 to 50 waves. Siip])osing, then, that these w.ives are 
fooo ft. in wave length, tlie frequency of the osc illations would 

1. e 1.000,000 pcT second, and accordingly 50 of these waves 
would lie emilted in i 20,000th part of a second ; and if there 
ar(‘ 50 groups of wav(‘s per sc'cond, tin; total time oeciipic <1 liy the 
oS(*illations in a seccuid w'ould only be i/qootb part of a second. 
In oilier words, tlu' intervals of silence are nearly 400 times as 
long as the intcr\als of activity. It very soon, Iherclore, be- 
came clear to inventors that a very great advantage x' ould be 
gained if some means ('onld be disc'ovcred of creating high 
frequency oscillations xvhich were not intermittent but con- 
tinuous. 'I’hc condenser nu'thod of making oscillations is 
analogous to the prodiu'tlon of air vibrations by txvaiiging a 
harp string at short intervals. What is rcqniri'd, however, is 
something analogous to an organ pipe which produces a con- 
tinuous sound. 

A inelliod of piTxhudng those oscillations devise'd by \';ildemar 
Boulsou is biased tijioii the eniploymeiit of uh.it is called .1 musical 
arc. \V. I)ud( It'll discov('r(;d in hhmj that it a continiioie; ciinent 
carbon arc h.id its c.irlxan I'b ctrodcs coniK'cted by a rondenser in 
sorit*-; with ; a itidnctnncc. then utidiM* certain conditions I'st. illations 
were cxaati'd in this condenser ('ireiiit which a]4)('ared to lie con- 
tinuous. I’oalstMi immensely improved this process by jil. icing the 
arc in an atmosph'-re of hydrogt'ii, coal-gns or some oilier non- 
oxidizing g'ls, and at tlu* same time arranging it in a strong magnetic 
lield.' In this way he was ahlt' to ju’oduce an ajipaialus which 
created continuous trains of oscillations sult.able for the purjxises 
of wireless t<‘legrn]ihv. Tlu' so calb'd musical arc of Dnddell lias 
been the subject of considernbU' invcstig.ation, and pliysicists are 
not eiitirelv in accordance as to the true (*\])lanatioii of thi' mode 
of ])r(Hluclion of the oscillations. It appe.irs, houeser, to de])end 
Mjion the fact tliat an ('Icxtrio .ire is not liki* a solid conductor. 
Inen'ase in tlie volt.ige acting uiMni a solid ('ondiulor increasi's the 
current through it. but in tlie case* of the electric are an increase 
in current is aceomp.anii'd by a fall in the difference of potential of 
tlie carbons, wilJiin certain limits, and tlu; arc lias tliereiore been 
s.'ii<l to possess a iiegativ(‘ resistance.'^ 

IViulsi'n’s method of ])r()diKing continuous or undamped electrical 
waves has been apidii';! l)y him in radio-telegraphy, 'bhe electric 
arc is forme<l between cooled c()])])<'r (jiositive) .and carbon (negative) 
electrodes in an .atmosphere ot hydrogen or coal-gas. In recent 
apparatus, to enable it to lic used on board ship, a lixalrogi-iieoiis 
spirit is used whii'li is fed drop by dro]) into tlu* chainbf'r in wdii('h 
the are is workial. Across the arc, is a transversi* or radi.al magnetic 
field, ami the, tloctrodes arc coiinf'cti-d liy an oscillatoiy circuit 
consisting of a coiuh'iiser and inductance, 'bhe antenna is con- 
m*i till either dirrtli\ely or iiuhiclively witli the circuit. At the 
receiving end an; a similar antenna and n;son,ant circuit, and a 
telephone is connected across one, part of tlie latter through an 
automatic interrupting ih'viee called by I’oulsen a “ ticker.” To 
send signals the continuous or nearly eontiniioiis train of waxes 
must he cut up into Morse signals by a key, and these are tlicn heard 
as audible signals in the telephone*. An imjiortant inodiliealion of 
this method (‘iiables not only oudiblt; signals but articiila1(‘d words 
to be tninsmitted, and gives thus a sxslcm of wireless tele])lioiiy. 
This has been achieved by employing a microphone transmitter at 
the sending end to vary the ainplit mli* Imt not tlie WMve-length of 
tlie emitted waves, and at tlie receiving end using an electrolvtic 
receiver, which jiroves to be not merely a. (jiialitative but also a 
(ju intitative instnimenl, to maUt* these vari.ations audible on a 
telephone, d'he system h.is .already been ])ut into ]>ra(:tice in 
Germany by the ('laclts^ haft far (lycihlh)'<c T'c/cgru/i/i/c, and in the 
Uniti'd States liy R, A. Kessenden. This last named inventor has 

•* See V. Eoulseri, Nrit. I^at. Spec., No. i s'^oo of igo^ ; also a 
lecture giv’^eii in London, November 27, igoO, ” On .'i JNb'thod of 
producing und. im])ed Electrical Oscillations and their einployiuent 
in Wiridess 'reU'graphy,” tUcctrician, igoo, 5.S, ]i. 

* Reference m.ay be made to W. Duddell, ” On Rajiid V.iriations 
in the ('urrent through the Direct Current Are,” Journ. lust. EAcc. 
Eua., i()0(), 30. p. 2^2 ; D. Janet, “On Duddeirs Alnsical Arc,” 
Comptes rohlus, igoj, 134, ]i. 821; S. Maisid, Ehviih. /cits., 
Se])tenil)er i, 1004. ami January 15. 1005, or 1 /Alairac^c Clrctriquc, 
1004. 41, p. ; J. A. Elciiiing, The Prim i pics of lAcctnc IVuoe 
Telrejaphy, iQt/i, p. 73. 
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pniploycd for the production of the continuous trains of waves a 
liiL^h fropivucN ;iltfrn;dur of Ins own invention (see The Elritiiciau, 
KM)/. 5 -'^, PP* ^' 75 - 7 ^^ 0 - ^luch work has been done on this matter 
by 1'.. Unhmer, for which the reader must be referred to his work, 
Drahtlosc I'f h- (^honir, Berlin, 1907. There is no doubt that the 
tiMiisniission ol articulate scninds and S])eech over luiij; distances 
witlioiit wire" by nu-.ins of electric waves is nut OJlly ])ossil)le as an 
ex])t rimental le.at l)ut may perhaps come to be commercially em- 
ployed. In ( oiinexion with this part of the subject a brief retenmcc* 
should also bt‘ made to Wien’s metho<t of impact excitatiem by 
employinj^ a hiini of .spark p:ap which (pienches the primary dischnrgt* 
in^1 niilv and excites tlie free oscillation.s in the antenna by i?npact 
or shoik. 

bistrnninit^ and Appliances for making Measurements in C on- 
ncxio)! u'ilii Wireless Telegraphy. Tlui .sc'ientifk' study of (‘Icctrio 
wave lele^M'apby has necessitated the introduction of many new 
proc(‘sses and methods of elcctric'al measurement. One im- 
portant iruM^urement is that of the wav(;-lenetli emitted from 
an antenna. Tii all cases of wave iiKjtion the, waye-leni;th is 
c()ini(('ted ^\ith the \’elocity of propagation of the radiation 
by the relation v-^nX, where n is the freqtien('v of the oscilla- 
tions and A is the wave-length. 'I'he v(‘l()city of propagation 
of electric \\av(‘s is the same as that of light, viz., about 1000 
million feed, or ^^00 million metres, per second. If therefore 
we can measure th(* frequency of the oscillations in an antenna 
we are aide to tell the wav(‘-length emitted. InstrunK'nts for 
doing this are calle.d wave mett rs and are of two kinds, op(‘n 
circuit and chrsed cinaiit. Forms of open circuit wave mider 
have been devisc'd by Slaby and by Fleming. Slab\'\s wave 
m(der consists of a. helix of non-insulated wire wound on a 
glas.s tube. 'This helix Is presented or held near to the antenna, 
and the length of it shraTened until oscillations of the great e.-^t 
intensity are produced in the helix as indicated by the use of an 
indit'ator of fluor(?scent paper. 

(dosed circuit \vave meters hav(‘ been also devised by J. Dbnitz^ 
aiifl b\' bleming.'** lii I )nnitz’s wave met<'r a condenser of variable 
capacity is associated witli inductance coils of various sizes, an<l 
tiie wave meter is placcil near the antenna so that its inductance 
roils have inducetl currents created in them, 'fix* capacity tlu 
comlenser is then altered until the maximum ciirnMit, as indi<*attd 
by a hot wire ammeter, is juoduced in tlie circuit. ITom the 
known valm* of the ca)‘)U'ity in that position and the inductance 
th(‘ frc(|uenc\' can be calcnl.itt'd. The Ideming closed (dnaiit wav(‘ 
metiT, called by liiin a cymometer, consids oi a .sliiliiiL; tubt' con 
denser and a long helix of wire torining an inductance ; th(‘S(‘ are 
connected togetlier and to a (’opper bar in such a manner that by 
one movcMnent of a bandit* the capacity ol llu* tnbnlar condenser 
is altered in tlie same ]m)])ortion as the amount ol the spinil 
inductance wliicli is included in the circuit. If, then, a long coppiu- 
bar which forms ])ait of this circuit is jdaci'd in provimity tt) tin* 
tr.insinitling antenna, and the handle mf)ved, some pt^sition can 
be found in which tlie natural time ])erind of the cymometer circuit 
is TUade epn.al tfj the .utual tinm ]vTio/| of the t'degraphie anOMin.-i. 
W’lien this is the case the anpilitnde of tlie ])olenti.al dillerence 
of the surlaees of the tiilnilar condenser becomes a maximum, and 
tliis is indicat('ii by connecting a, vaennm tnl.)e filled with neon to 
the surfaces ol tlie cemdenser. The ni'on tulx* glows with a bright 
or.inge light when the adjustments of the cymoiiic-ter circuit are sn( li 
that it is in resonance with llie wireless telegra])h antenna. 'I'lie 
scale on the cymometer then shows din-ctly the wave length an«l 
lre(|ueiicy of the oscill.itions.^ 

An immense mass of information has been gathered on tlie 
scic'iitilic ])roeesses wliic'h are involved in electric wa\-e telegra]»h\. 
Kven on fundamental questions such as the funciioii of the eartli 
inlercomiexioii with it physicists diller in opinion to a considerable 
extent. Starting from an ob.^ervalioii of Marconi’s, a mimber of 
inten sting facts have bt.'en accumulated on the .absorbing ellect of 
sniihghl on the propagation of long Hertzian waves through space, 
and on the disturbing t‘tf(‘cts of atmos])hcTic electricity as well as 
U))on llic influence of (‘arth curvature and cibslacles of varicnis 
kinds interjiosed in the line between the sending ami transmitting 
stations.^ 

lOlcctric wave telegraphy h.as revolutionized our m(‘ans of 
communication from place to place on the surface of the earth, 
making it possible to ('ommiinirate in.stantly and certainly 
betwc'(‘n [)la('C.s separated by .scv(*ral thousand miles, whilst 

' The Fhr/ricido, 19C)4, 52, ]>. 407, or Cennan Pat. Spec., No. 
140 pen. 

- iirit. y'((f. Spec., No. 2708.^ of 1004. 

^ J. A. Fleming, P/n'l. Mad., moe fo], q. p. /e.s. 

^ See Admiral Sir H. B. fack.son, F.K.S., l*roc. R' V, Soc., 1902, 70, 
]). 254 ; (;. Marconi. ib., J902. 70. p. ppp 
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at the same time it has taken a position of the greatest import- 
ance in connexion with naval strategy and communication 
between ships and ships and the shore in time of peace. It is 
now generally rcTognized that Hertzian wave telegraphy, or 
radio-telegraphy, as it is sometimes calli (l,has a sjH'cial field of 
operations of its own, and that the anticipations which w’crc at 
one time excited by uninformed persons that it would speedily 
annihilate all t(‘legraphy conducted with wires have been 
dispersed by experience. Nevertheless, transoceanic wireless 
telegraphy over long distance's, siu’hi as tlmsc aiTo.ss the Atlantic 
and Pacific oceans, is a matter to be reckoned with in the future, 
Ijut it remains lo be see'ii whether the present means are sufli- 
cieiiL to render possible commiinicatiem to the aritipeides. The 
fact that it has bee'omc neces.sary to introelm e re'giilations for 
its contreil by national legi.skiliori and international conferences 
shows the siijin'medy important position vvhic'h it has takc'u in 
the short interval of one dee ade as a means of ceimmunicating 
human intelligence from pku^e^ to place over the surface of 
the gledx'. An important International (Tmference on radio- 
telegraphy was held in Be rlin in ie)o(), and as a result of its de- 
liheralieuis inte'rnalional regulations have been adopted by the 
chief Jk)\v('rs of the world. The decisions of the Confcn’nce 
were ratified for Gre'at Britain by the British government on 
July 1, !ejo8. 
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(P.uis. io«>0); J. /a'iuv'cIv, Jilektrotnaffnetist hr Srliwinyiinden und 
drulitl fsr 'relrrj apltir (Slnttgart, 1900); J. Zenneek, Leitfaden dev 
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TELEMACHUS, in (Ireek legend {Odyssey i.-iv., xv.-xxiv. ; 
llyginiis, Fah. 127), son of Odysse us and Pem.'lope. When he 
rt'ached manhood, he visited Pylos and Sparta to make inquiries 
about bis father, who had been absent for m-arly twenty years. 
On his return, he hnmd tliat Odysseus had reached home before 
him. d'hen father anil son, aided by Eumaeus and Philoetius, 
slew or d?'ov(.' out the suitors of Penelope (sec Odvssku.s). 
According to later tradition, d’c’lemachus bei'ame tlic husband 
of Circe and by her tlie father of Latinus and of a daughter 
Koma, afterwards the wile of Aeneas. In nneTher story, he 
married a d.'mghti r of Cin e, named Ca.ssiphonc : liaving slain 
his mother-in-law in a quarrel, he was himself killed by lii.s 
wile, dhis is the only notice of the death of 'i'eleinacbus. 
I'he foundation of C'lii'fiurn in Ftruria was attributed to him. 

TELEMARK, or TiiKi.KM.AKK, a district of .southern Norway, 
wholly comprised in the amt (county) of Bratsberg. it covers 
the uplands and fjelds of the southward projection of the 
country, having its highest point in the Oaustafjeld (6200 ft.) ; 
and contains .sc.'vcral large and liciiiitiful lakes, as Nordsjd, 
Bandaksvand, 'J'insjo, Mjosvund and Totakvand. The two 
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first are connected l.)y the Bandaks (;anal, a fne cngin^'crin.^ 
work givinij access from th(^ port of Skien to Dalcn at the heaji 
of Bandaks\aiid. From J3altn, which may reacdicd by road 
from the ?Milway at Kongsbere: ‘nilcs) a driving road much 

frcquimted by travellers runs north-wc^t. It traverses a pre- 
cipitous wooded j^orge, its courses in parts hewn out of th(‘ rock, 
and skirts the Jkirte and Grungedal lakes, iollows the Idaathyl 
river, passes the Vafos and Little Kjukanlos (waterialls), and 
Lake Voxli, and culmin.ites at ilaukdidsaeter, a, station grandly 
situated among the fjelds at a height of 3085 ft. ft rises to the 
watershed (,V/ L'i then, lea\ ing the distnet, desc'rnds 

abruptly with a remarkable winding ('oiirse to kbildal (58 miles 
from lialen), and soon divides, one branch surmounting the 
Horrebraekke ])ass and continuing to Odde, the other trasersing 
the beautiful bratlandsdal. On the Rongsberg -1 )al(‘n n.ad is 
Hitterdal, with a good specimen of the Stav(‘kirke or medieval 
timber-built church. A divergence from this route may be 
made by way of d'insjd to Fosso, where the Maan river forms a 
fine fall (Rjukanfos) of 415 ft. 

TELEOLOGY (Gr. tLVos-, end), in philosophy and theology, 
strictly that branch of stud)' which considers “ hnal ('auses ” 
as r(‘al priiK'ipks of explanation, /.c. wlnkh exj)lains things 
as existing sole!)' ms prt'-recjuisites of the rcMills which they 
produce. More eoinniMnlv the term is npj)iii‘(l U) the doctrine 
that the universe as a whole has been planned on a drhnite 
desiim.i or at least that it tends towards some end. 'I'he term 
has been used very loose])-, and its meaning has changed eon- 
sidcraldy. d'ho root idt'a arisi's from the analog) of the acts 
of human beings wliieh are oliserv crl to have ( (‘rtain pnrpost“s : 
hence it was natural to assume that the w hole suici of existence 
with its amazing complexity and its orderly progress can be 
explained only on the assumption of a similar plan devised 
by a conscious agent. Such a view is essential to any tlieistic 
view of tlie universe whu'h p.ostulales God as the Creator, 
omniscient and all-good. 'I'lic modern theory of evolution, 
on the other haiul, has reintroduced a seienliric teleology of 
another l)pe. Thi.> is discussed, from the. liiologist's point of 
view, in the article Zoology, 'releology, in this narrower se nse, 
as the .study of the adaptation of organic slruelurcs to the 
.service of the organi.aiis in wliieh they occur, was completely 
rev'eMutiemizexl by Darwinism and the resean h founeled on it. 

TELEOSTOMES, members of the third sub-e lass of the* e'lass 
Fi.shes, being all the tishes in whieL the skull is invcstcel with 
membrane bones, viz., llic (hmsse.'pter) gians, the Dipnejims, the 
Ganoids and the Telcostcans. 'they may be further eiedine‘el 
as fishes with an ossified eir cartilaginous skc*leton, a lower jaw, 
gills inserted on the gill-are'hr‘s, a single gill opeaiing ein e*a('h 
side (exceptionally fused with its fellow' on the ventral side), 
an opcrclc formed of one or several bont^s, the body usually 
covered with scales or bony plates, an air-bladder or lung, at 
lca.st in the primitive forms, and without copula tory [laired 
organs or claspers.” 

The term w'hirh designates this sub-class has been adopted 
by Sir R. Owen, E. 1). ('ope, and A. S. Woodward in a less 
comprehensive scn.se, the Dipnensti being regarded by them as 
constituting a separate .sub-class, and its invenlnr, C. L. I>ona' 
parte (1838) had propo.^ed it in a mon’ reslrii ted sen.se, the 
stui^cons, lophobranehs and plcetognaths b( ing excluded. 
T. Gill (1872) was the fir.st to use it in the a(x i[)talion taken 
in the present article. Whether the Ostraiophorcs .should be 
included among the Tc‘lenstomes, as ri'cently i)roposed by 
C. T. Regan, is still open to doubt. The siil)-clnss is here 
divided into four orders, but it is diffa'iilt to decide w bet her, 
in an a.scending scries, the ('rossopterygians or the Ganoids 
should be placed first. From the jioint of \w\y of tlu* evolution 
of the paired fins, accepting the lateral fin-lold theory us the 
better .supported by the evidence at liand, there is much to 
say in favour of regarding the Glioridrostean Ganoids as the 
more^..primitivc t)’pc. From another point of \iew the con- 
dition of the air-bladder in the existing Gro.ssoi)terygians appears 
to represent the earliest form assumed by this important organ, 
which it seems rational to conclude was originally evolved as 


nn aecessorv breathing organ and later became transformed 
into a hydrostatic' :i[;,)aratLis (Ganoids and d'c'leostc'ans • on the. 
one hand, into a true lung (Dipnuans and BaLrachiamn on the 
otl'icr. Guided by the .seecaid consideration, as.siiniing hat the 
air-bladdiT of the fossil ('rossopterygians conformed to the type 
known in their recent lepre.sentatlves, and also in deh 'rnee to 
palaeontological eliroimlogv , wliafcw'cr it be W'orlh in the pre.sent 
.stale of our knowl{'(lge, we .shall begin Ik.e .series with tlie 
('ro.s.s(>j)tervgians, uhicls p.Lss into the i)ipnoans, and ti.rn take 
np the Ganoids^ whic'h lead ii{) very gradually to the Tek osteans, 
I he dominant group at the present day. But w e do j ot deny 
tlu* force of the arguments adduced by Regan in ato nipting 
L() show that the paired fins of the ( hondroslean Gataads are 
a nearer approaeli to the f)rimitive ecjiidition than are those 
of the ('ro.ssopterygians. No doubt some day w'c .shall lieeorne 
acquainted with still older 'releostomes, which we ma) expect 
to establish the connexion bi'twcen the two type.s which in 
Balaeozoic limes ba\'e evolved on parallel line.s. 

Order I.— ( KOSS()rnT:l<^'('^lT 

Paired fins, at l'*ast the jK'cloral'., lol );»((*, having an ('nd< i-skektal 
.ixis rnoro or Irs-; frinR>'<l with (kaanal ray.s. ^^an(lil m lar arch 
snspoinlcd frotn the n]>]H.‘r sc^inant of the hyoid arcli (hvostylic. 
skull). Spleninl bone ])rcs(*nt. No su])raoccipilal bone. \ ]\nr of 
lami; jumil.jr ]>lates, sfunctiines with .small latiTal i^latcs and an 
anterior azegoiis clement, ilevelopc'd in thi' braiu liioste^;.d inein- 
])rane hetwci'n the mamlibnlar rami. Heart with a contractile, 
multivalvnbr conus artcrio.siis ; intestine with a spiral valve ; air- 
bladder with j)neiunatic iluct communicating with tlie ventral side 

o{ the o('S(*pliagns. 

M.ixillarv bone large*, toollu'd, bordering the mouth. 1 Join’s of 
the ii]>per siirlacc of the skull mostlv jiaircd. i’cetond arch with, 
both clavii le (so-i alled iiiiia-clavick*) and cleithnim. Xk'idral tins 
inserti'd l.ar back. With lew e.x( eplions (tail ot Coi’ku'.anthidae, 
<lor.sal and caudal tins ot I Y)lypterida(’) tin* dennal rays of the 
unpaired tins nion^ nnnu’rous than llu'ir cn.do ski’letal snjqiorts, a 
]u-imitive character also found in the lower Ganoids, Imt disappearing 
in tlie- higlu'i*. 

Se 1 ’.-ORD r? R I. — OSTl ' OT .EPTDyV 

(Including tlie ll.ii)h.stia, Rlnpidistia. and Actinistia.) Ik’ctoral 
fins obtust.ly or aee.tds' lobale, artiinlaiing with the pe('tf)ral 
girdle by a single basal (‘udo-skek tal ek'inent. Nostrils on the 
lowc’i* side of tiie snout. Two dorsal I'ms. 

I'.nr.ilies : Ostcole])idae, Kliizodonlidae, IToloplychidac, Cocl- 
arn ntlndae. 

d lu' ^-.e des may be rhombic ami thickly coated with gnnoinc 
(Osteoie])id.ie) or cycloid. The vertebral axis is strongly hetero- 
cere.d in th(' ( ).sleole[)idae and llolo]»ty:hidae, and di])liycertal or 
inlermedi.ite betwc'i'ii the heti'rocercal and the di])hycer('al types 
ill’ the other iainihe;; usually acentroiis, sometimes with ring-like 
calciinations (s(.»in{‘ ot the Rliizotlonlidai*). In the I loloptychidac 
the pev.loial (Tn is extromels simil.nr to that of the Dipneusti ul the 
family f)i})t<'ridae, wliich they resemble closely in form and .scaling. 
Their teetli are n’lnarkable for tln. ir complicated structure, resem- 
bling that ot the Labyrint liodont Jkitraeliians. A ])ineal foramen Ls 
present Ix'twein the frontal bones in most of the i^diizodonlidae. 

The Osteok*]ilda(* wi're mostly modi'rati.*- sized iTshcs, the largest 
{Mci;(fIichtJivs) measuring about 4 tt. in k'ngth. 

'these ('rnsso]iteiygians lirst apjiear in the Lower Devonian, are 
abuiul.int in the iq)prr Devonian, ('arboniferons and Permian ; in 
lattr ])erifuls they an? re])iesent t.‘d only by the more sjiecialized 
(‘oel.'uanthidae, whicli ap]H*ar in tlie Lower Carboniferous, and 
]X’r.sist as late as the U])per Chalk, 

Srn-OKDER II. — ( LADISTIA 

Pectoral fin obtusely lol)ate, with three basal endo-skclctal ele- 
ments. Nvistril". on tiK* ii])])er sid.e (d' the snout. A single dor.sal 
liii, formed of a serit s of (U'ta'. ln'd rays. 

.\ single f.imilv : lV)lypteri<i.ie. 

'!'h(* existing (.'rossO])terygians which torm this sub-order diller 
very ('onsider.ibl\ from the exiimt Osteolepitl.i , ]?('rha])S (piito as 
i;ni*.h as th.ese dilli-r fiom the 1 )i])iu'usti. Lhe v< iitral lins are not 
lob.ite, the \( rtfb:Ml (olumn is wi'll vissifail .and its termination is 
of tlie (liphycercal t\pe. S|»irack's. covercfl by bony valves, arc 
]>n*s(‘iit on the npp'T surface of the head. 'Die dors.d hn is iiniqiie 
among lishos. being lormed of det.'U'hed rays consisting o! a spine- 
like tuk'ial sc.ik' snp])orting the fringes of the ray ; these* rays 
have bi'c-i n-ganU'd, errone’onsly, as re^iresenting so many distinct 
lins, or “ tmlets.” 'L'he scak's are bony, rhombic and thickly coated 
with ganoim*. 

'L'he Polypterid.’ie .are rnnfined to tropic-al Alrica and the Nile, 
and re]iresente<l by two g(‘iu‘ra : Volyptcws and CaUimichthys, the 
former moderately elongate and provided with ventral tins, the 
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latter sLTponliform and devoid of ventrals. We now know ton 
speiaes of i^<KVptn'Hs, from the Nile, the ('oiigo. the rivers of West 
Africa, and likes ( had. Rmlolf and TanJ^^an vika, and one of Cala- 
michthvs, wlnc-h inhabits West Africa from ihc Nij;er delta to the 
Chiloanj^o. :'he larqi'st species of Polvptcrus i>*ach a leiii^th of 
nearly A- young are provided with an external opercular 

gill very sirndar to tlie gills of larval salamanders. Th<* air-bladder 
acts as an at eessory breathing organ, although these fishes are not 
known ever lo leave the water, I'he develo])inent is statetl by the 
lab' J. S. ISii'lgctt to be evi-n more Matrachian-like than that of the 
Dipnensti. but the results of the study of the material collected by 
him shortly before his death liave not yet been published. 

ORDF.n IT.— DTl^NIUTSTI 

Often call'd Dipnoi, a term ])idposed ior tins ordi'i* bv [. Midler 
In I-S4S. bill wliich hail aheady been list'd for the Ikitraehians 
(F. Ivi iickai t. I Sai) before tlic discovery of Lrpic/nsircu. The sub- 
stitute l^i])n'*nsti (JC. Jf.ieckel. tSo^)) is. tlu'n'fore. preferable. 

I ’aired inis lobate, or rcdiicet l to a jointed cndo-skrk'fal axis. 
U])])er segment of the mandilailar arch conllueiit with the skull 
(nutostylic -knll). Praeniaxillary and maxillary bones absent, 
ilentary abs nt or small and toothless ; teeth on the palato-ptery- 
gold and sjdenial bones, sometimes also on tlie vomers. No 
siipraoccipil il bone. Heart Irdoealar, with a contractile, mnlti- 
valvular ctnuis arteriosus ; intestine ivitli a spiral v.dvt' ; air-bla<lder 
transformeil intt> a singli' or doiilde Inng, opening at the glottis 
on the ventral side of tlie pharynx. 

riu' cranial roiT-bones include median as well as jiaircil plates, 
wliicl'i cannot easily Vm* hrimologized with those of other Tek-o- 
stonies : in the older forms, these bones are small and nnmerous, 
and, coated with ganoine, aj)])ear on the surface of the hea«l, whilst 
in the later forms tliey are reduced in nnmlK'r as well as in the 
degree of ossification, and have sunk below the skin. Pectoral 
arch with both clavii'le and eleithnim. Ventral fins inserted far 
back. Vertebrae ai'i'idrous. Dermal rays ol vertical tins much 
more nuinerous th.rn tbiir sipiporfs, which correspond in numb('r 
to the iieiiial and haemal arches. Nostrils on the lower sid-' ol the 
snout, the posti'rior within the month. Scales cycloid (almost 
quadrate in a genus uf (’tiiuAlontidai-). 

Families; Dipteridae, Cteiiodonlidae, Fronemidae, Ceratodon- 
tidae, Li'pidosirenidae. 

The J)ij)t('ridae are heb'rocorcal and have two dorsal fins, as in 
tlie (Tossriplet'N gian I loloptychiilae ; in the other lamilies the dor.ial 
fin is elongate and single, and extends to tlie extremity of the tail, 
which belongs to the diphycercal tv])e. In the three tirsl lamilies, 
which are entirely l’al:ieo/oic, ranging from tlie Devonian to the 
Permian, the dental plates ne-iiiy always I'xhibit mr»ro or less clearly 
the points of the separate denticles of whieli, as shown by the 
devclojMtK'nt of Kcoccrntodns, they won' originally composeil, but 
vomerine teeth, such as exist in tlu' ('eratodoiiliclae and I.ipido- 
sireiiidae, do not a]nK'ar to have existed. In tlie r)ipteridae .done 
the scales wt're covered witli dense, ])unclale ganoine, whieli has 
bi'come much reduced or disappeared entirely in the otiu'r members 
of this order. I'he two lirsl families had well-developed gular 
plati's. 

In th(' Feratodonti<lae, wliich first a])peared in Hk' Trias and have 
persisted to the ^iresenl day, tlu’ skull is more feebly ossified than 
in tlie earlii'i' forms, and this may well be looked upon as a di'geii- 
eration, siuce the lii'ad of the Triassic Cnntofius stitri^ wliilst exhibit- 
ing the same arrangement of bones as in the living form, flilters 
in its higher degree uf ossification; and as the dermal rays of the 
caudal tin also i*xhibit distineti\’e features in a fossil of tin* .sanu' 
period, it is advisable lo refer tin* existing ( ryniodus joisten to a 
distinct gi'uus, which has lii'C'u n.imed Xeorr) aiodus by ('aslclnau 
(ii>jb) and Epiccratodus by Teller (i«Sor). ihit there can be no 
<1 nest ion that X c<xcratoifus is \ ery closely related to i 'eratodu'^. 
Its only known s[)ecies, .V. joyatevi, varionslv known as tin* barra- 
murida, flat head, and Dawson or Burnett salmon, inhabits the 
Burnett, Dawson and Mary riv(*rs in f)ucon‘;laTid, and was first 
discovered in 1870. Its anatomy w'as fna<!e known by the memoir 
of \. Glint her, and nnmerous coiitribulious by T. II. Huxley, 
J".. R. Lanki'sli'r, J. E. V. Boas, \V. B. Spencer and others, whilst 
it- (h'veiojiuK'nt has been »'laborately worked out by R. Semon. 
'This flsh, which grows to a length of o ft,, lias the body moderately 
• lungate and compressed, cox'crcfl watli large thin sixiles, and the 
pairt'd fins are aculely lobate, consisting of a median jointed 
axis fringi'd on each side bv' a series of rndialia supporting 
fiiu* ('lernial rays (archipteryginm of C. Gegenbaur). Although 
])rovided with a lung, which is single, Nenervaiodus never leaves 
the water. It feeds on lioth animal and vegi'tablc matter, the 
specimens ke])t in the l.ondon Zoological Gardens readily eating 
k'ttiice in addition to frogs and bits of raw* meat. The early 
di'V’elopnieiit resembles very elosi'ly that of Batraehians, but there 
are no metamor]:)hoscs properly sjieaking, nnrl at no period does 
the young possess external gills or a. holder or cement organ. 

The South American l.epidosiyen and the tropical African Pro- 
toptevus, which constitute together the family Lepidosirenidac, 
were discovered long before Nenrrrafodus, tlie hji'mer in 183O, the 
latter in 1839. These fishes arc much more specialized than are 
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the Ceratodontidno ; the body is more or Ics.s eel-shaped, the scales 
.".re thinner, the iiaiivil fins .ire reduced to slender styliform append- 
.'\ees formed of a jointed axis with or without a unilateral fringe 
of cartilaginous rays bearing fine ilermal rays, and the lung is 
paired. The development is even more Batrachian-like than that 
(.»f Xfoccrutodus, and tlie lar\ae arc }U'ovitlod with a cement organ 
and four {Lc/'>idosirni) or five {P) oioptryus) fringed external gills, 
traces of which m.iy persist throughout life in Protopterus. The 
habits and development of Lt-pidosiirn haNO been inve.stigated by 
J. Graham Kerr, and those of Prnlopfyyus by J. S. Bndgett. In 
tioth the eggs are dcjiu-iti-d in m-sts in the water and the male 
keeps guard ovi'i* the eggs .and young. 'I'ho AxmI is both animal 
.and vegetable, as in Xeoieyatodns. During the dry season. Pro- 
toptnus burrows in the mud of drying marslies and, snrronndod 
by .1 cocouii formed of hardened mucus secreted by glands of the 
si in, it spends weclcs or months in a dormant condition, breathing 
exclusively by its lungs ; dry clay balls containing such cocoons 
h ive often been brought o\ er to Ihirope, and when so.iked in water, 
the I\otoptn us is released in a most livi-Iy condition, 'fliree sjiecic.s 
of Protopterus are known from dirierent parts of Africa, tlii' type 
.s])ecies being /’. luinedois, an inhabitant of West Africa, Iroin the 
Si'riegal to tiie Niger, and Lake Chad. Of Lepidosiren only one 
species is known, L. payadoxn^ living in the Amazon and Paraguay 
basins. 

Great uncertainty, and much dilference of opinion among 
jxilaeichthyologists, still jirevail as lo the positiim in the system 
of a group of Devonian Ashes, of which Coceosteus and Dinichthys 
are fhe best-known rejinsenl.ativi's. Long jAaced with the Ostra- 
cophort'S is a gnmp instituted by Sir E. J\icC«)y in iS.pS undi'r tlie 
name of Placodermi ; they wen' removed from their vicinity by 
A. S. Woodward in iSSo, and n lfTied to tlu' Dipnoans as an order 
which he ]Uoposcil to r.dl Arthrodira. 'this view was based mainly 
on the assumption that tlu' skull was autostylic and that inaxil- 
l.iry bones were not d( I'cloped, and also on the resend ilanci*, pre- 
vioiislv noticed liy J. S. N’ewlx'rry, lu'twi'i'ii the ilentition of 
Divii hthys and that of Pyotop/eyus. Wi/odward's jiropo.sal has not 
met with general acceptance, but it is strongly supported by the 
recent in\ esligalions or ('. R. Eastman, who has adtied fresh argu- 
ments in fiAour of th(' antostylii cr-iidition of the skull and the 
homology of the crani.il roof-plates willi tho.se of the Dipno.ans, 
the e'eratodontidae in jiarticnlar. On the other side, B. Dean .ami 
I.. Hnssakof deny such homologii's, and evi'U regard the dental 
mechanism of the Arthrodma as soiru'lhing (jiiile diliereiit from the 
jaw'i nn«i teeth of oHvr xi'rtelirab's, and ri'\etl to the view of 
;Mt'('oy in jilacing the .\rthrodira in a group Placodermata, which 
Ihi'y n'gard as a cl.iss co-ordinate in rank with such divisions as 
Cyclostomi and Pisces. 

In the pri'-u'iit state of oiir knowU'dgr' it is perhajis best to leave 
1 li(' Arthrodira with or near the Dipnensti. 'I lu y .are thus rlefincd 
by W^oodward Fisfu'S with botli hearl .anrl trunk armoured, in 
the more speci.alizi'd genera the shieh! of tlu' abdominal region 
articulating with the iM'.id-shield in ginglymoid facettes (tir. 

a hinge) which admit of frei* motion (Iicnce the name 
Arthrodira, joint-m'ck). No traci' ol a hyomandibiilar bone. Jaws 
jjarallelcd liv tliose of the existing J Apneiisli. Notochord per- 
sisti'iil. Pectoral Ans unknown ; ventr.al Ans rmlimenlary. 

Two families : ('ocrosteidae and Dinichthyidae, from tlie Devonian 
of TTiro])e and North Americ.a. 

Some of the sjx'eies of Diaichvihy^i reaclu'd a great size, the Iiead 
sometimes measuring a metre across. 

Order HI. GANOTDEI 

Paired fins not lobate. Mandibular nrcli suspended from the 
uppiT sc'gunenl of the hvoid arch (hyostylii; skull). Splenial bone 
present. No supraocci]>ital bone. Lnpainvl fins often with fulcra. 
Ile.irt with a cfJiitr.iLlile, mulliv.'ilvnl.ir conns arteriosus ; intestine 
with a spiral v.ilve ; air-bladder with j)iw iimatic duct coniinuni- 
cating with the dorsal side of the oesophagus. 

Sun-ORDKR L— CHONDROSTKT 

Pi-ctoral arch wath botli clavicle and cltufhrum. Ventral fins 
inserted far b.ick, with w'ell-devt'loped endo-skeletal rays (basc- 
osts) ; dermal rays of the dorsal and anal fins more numerous than 
tlu'ir einlo-skeh'lal sujyiorts. Heteroia'rcal. Vertelirac acentrous. 

Families : Palaixniiscidae, Plalysoniidae, Catopteridae, Belono- 
rhvnchidae, ( hondrosteidai', Polyodontidae, Acipen.seridae. 

In the three first families ( 1 levoni.ni lo jma), the mouth is 
toothed, praeniaxillary l.xine-s are jireseiit, and the maxillaries are 
kiige, the bones ot the upper surface of the head are paired, 
branchiostcgal rays .are prosimt, and th(' body is covered with 
rhoiniKiidal, typically ganoid bony scales. In the fourth fiirnily 
('fria.s lo Lias), the snout is much elongate, and longitudinal series 
of scutes extend along the body, one on the back, one on the belly, 
and one on each side. The i jnssic Chondrosteidac show an approach 
to the sturgeons, anrl form a sort of connecting link between them 
and the Palaconiscid.ie. The mouth was edentulous, praomaxillary 
liones were absent, but the mavilinry boru^ was wa*ll developed, 
though small ; the membrane bones of the skull were paired ; 
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branchiosicjral rays were present ; scales wen^ absent, cxcei)t on 
the caudal lobe. 

In the modern Polyodontidac and Acipenseridae, whose first 
representatives apjx'ar in the Ivoeene, praeinaxillaries are absent 
and the mouth is edentulous (Acipenseridae) or beset with minute 
teeth (Polyodontidac), tlie menil)rane bones of the skull are more 
irregular and comprise azygous elements, branchiostegal rays are 
absent, and the body is naked or cox'cred with small ossilications 
aiul longitudinal series of bony scutes, whilst tlie caiulal tin is 
scaled exae.tly as in tlie Palaeoniscidae. Ilarbels are absent in the 
Polyodontidae. 

In the Polyodontidae, represented by one sjiecit's, the paddle- 
lish or spoon-bill {Polyoilon in the Alississipyii. Ohio and 

Missouri riv'ers of North America, an<l by another [l*sr (churns 
flhuliw^) in the Vang-tse-kiang and floang Ifo ri\ers of ( hina, the 
snout is produced into a very long, spalulate {PuIvJtn:) or sub-conical 
(/ //>-// s) aj)}n*ndage, apparently iisetul in stirring up the nind 
of the tliK'k waters in whicli tliese lish«*s live, and perha])S a tactile 
organ compensating the very recluced size of the eyes. Psef^Iniyu's 
i^ladiiis is said to grow to a length of JO ft. riie sturgeons (Acipen- 
seridae) are <livi(ietl into two genera : .1 cif^rnsrr, distrilnited over 
the coasts and fresh waters of the limiperate jiarts of the northern 
lieinispliere. and Sca^dn'y/ivur/nt'i, iiihaluting North Anu'rica and 
Central Asia. About tweut\’ sjx'cies of Acipcui^ry and five of 
Siaphirliviichwi are known. rUe sturgeons are of great value for 
their Ihsh, their eggs (caviare) and the isinglass from the air-bladder ; 
several species art' migratory, ascending rivers Lo spawn. The 
largest species attain a length of lo tti i8 ft. 

SuD-opnm? II.— HOTOSTEI 

(davicle proper absent. Ventral Ans inserted more or It'ss far 
back, without or with mere rudiments of endo-skeletal rays; 
dermal rays of tlie dorsal and anal tins coiTCsponiiing to their endo- 
skidetal supports. C'auilal tin of an abbreviatc-heterocercal or 
homocejral type. 

Families : Semionotidae, Maerosemiidae. Pycnodontidae. Iviigna- 
thida(’, Pachycormidae, l.e])idosteidae, As]ndorhynchidae, Amiidae. 

First appear in the Permian with the Semionotidae, become 
abundant in the Trias, dominant in the Jurassic, begin to decline 
in the C'retaceous, and from the Koccne to the present day are 
reduci'd to the two families T>epi(.lost(*idae and Amiida<'. the mod*'rii 
representativi's of which inhabit the fia.-sli waters ot North America. 

In most of the Holostei the scales are liony, rhombic and coven'd 
with an cnamol-like (ganoine) coating, but there is every gradation 
between this so-called geinoul type of sealing and the cycloid type 
extunjilihed liy tlu* Amiidae. I'ulrra also tlisappear in some of the 
more specialized types. 'The mouth is always larger and toothed, 
and brancliiostcgai rays are invarialily ])resent ; a single gular 
plate is often present. In the earlier gnmps the notocliord was 
pe-rsistent. with or without aiiuiilar centra, or with each cent rum 
coiu]H)sc{l of two elements— pleurocentrum and hy]x)centruiii ; tlic.s* 
elements remain distinct and alternate in the caudal region of tlu' 
Amiidae, whilst in the Lepidosteidae the centra are as fully tieveloped 
as in most Teleostcans, and opisthocoelous or convexo-concave. 

The pike-like genus Lcpidisirns was abundant in hairope in 
Eocene ami Miocene times, and is now represented by tliree sjiecics 
in eastern North America, Mexico and (‘ul»a. 'Ihe largest sjx'cirs 
reaches a length of to ft. Afiiia, tlie bowfin, of similar geological 
age, is a much smaller Ash, not exceeding 2 ft., from the eastern | 
])arts of North Aim rica. Its air-bl.i(l«lei* is cellular and nets as an 
accessory brcatliing organ. It dc]M)sits its eggs in a sort ot lu'sl, 
which is protected by the male, wdio for some time accompanies 
the swarm of young fry and dtdends them with great courage, 

f.rrdsiti pyohh niatica, one of the Pacliycormuku- from the (Oxford 
clay, ])roliably reached length of 30 ft., and is the largest known 
Tcleostoinc. 

Order IM.-TELEOS'I'Kl 

Paired fins non-lobate, the venlrals without baseosts. j'.Iandible 
suspended from the upper segTnent r)f the liyoid arch. Splenial 
bone absent. Supraoccipital bone presi'iit. Heart without muscular 
conus arteriosus, or with much reduced conns, with one, excep- 
tionally two, rows of valves. Air-bladder, if present, communi- 
cating with the dorsal sifle of the oesophagus or digestive tract, 
or completely closed. 

Sun-ORDER T.— MALACOPTEEYOII 

Air-bladder, if present, with a duct. Opercle well developed. 
I’ectoral arcli suspended from the skull ; mesocoracoid bone present. 
Fine without spines, the vcntrals alnlominal (rarely absent). An- 
terior vertebrae distinct, without W eberian ossicles. 

Families : l^holidophoridac, Archaeomeni<lae, 01 igO]>Ienridac, 

Leptolepidae, Elopidae, .Albulidae, Mormyridae. Hyodontidae. 
Notopteridae, Ostcoglossidae, Pantodontidae, (tenothrissidae, 
Phractolaemidac, Saurodontidae, Chirocentridae, Chipeitlae, ( haiii- 
dae, Salmonidac, Alepcx:cphalidae, Stomiatitlac, Gonorhynchitlae, 
Cromeriidao. 

Unquestionably the most generalized sul>orrlcr, having most in 


common w'ith Ihe Holoslean ganoids. 'I'he first lour familu's, of 
'friassic to Cretaceous age, are so closely connected witl) tlicse 
lIanoi<ls that their allocation to the 'I'elcosti’ans must be regarded 
ns provisional. Some of the Pliolido])horitlae were flying fishes, 
fhe iCIo]U(lae aiul Albnlidac an' also low forms, traced back to tlu^ 
('retaceoiis .seas, having points in common with the Ganoids (gular 
})l:itc in the former, conns arteriosus with two rows of valves in the 
latter). l lie Monnvridae are among the most extraordinary tishes, 
and. like the tour families which Jolknv in the above list, cenfined 
to fi\‘sh waters. Other tamilii's, like the Chirocentridae, Chipcidae 
and Salmonidac, are entirely <>r ])artly marine, the two last b< lng of 
great economic ini])ortance. The Alepoce))halidae and Stomialidae 
are restricted to tlu* (k'e|i sea. 

Sec Anchovy. Hf:kki.\(;, Menhaden, Mokmyr, Pilchard, 
SALMON! DAE, SjIAD, and Sl’KAT. 

Sru-OKDER TT.— OSTAK lOPl I YSI 

Air-bladder, if well dt \ < lo]v'(l, witli a duct. Pectoral an h sus- 
peiuU'd from tiie skull; ine-ioeor.u uid bone j)reseut. FAns without 
spines, or dorsal and pecbnal with a single sjune formed by the 
co-ossilicalion of the segments of ran articulated ray. The anterior 
four vertebnie strongly modified, olten co-ossilietl, and bc.iring a 
chain of small bones (so-calU'd Weberian ossicles) connecting the 
air-bladiler with tlie ('ar. 

I'.imilies : ( hai acinidae, Gyinnotidac, Cyprinid.ie, SiUiridae, 

Loricariiilae. Aspn'dinidae. 

f.)n(‘ of ll:e most natural gnjiips of the class Pisces, as demon- 
strated by M. Sagemelil in 1885. 'I'he Cluiracinidae arc tlie most 
genera li zed, althoiigli perhaps not directly derived from tlie Amiid 
Ganoiils, as believeil l)y Sagemelil ; llu'y show great variety of torm 
and dentition, and are conliru'd to C('ntral.;intl Soutli America and 
Africa. The Gymnolidae, which include the so-called electric eel, 
are closely related to the riiaracinidae, and occur only in South 
America. The largest families are the ('yprinidae .aiul Siluridac. 
With the excefition of a few Siluridac, the Ostariophysi arc all 
fresh- water fislies. 

Srii-oRDLK III.— SYMBRANCflll 

Eel-shapi'd fislies witliout pain'd fins, with 11 m pectoral arch 
free or sns]):mde<l from the skull, without mesocoracoid I)une, cand 
with Hie anterior vertelaae distiiut, without WVberiaii ossicles. 
Gill-openings contlueul into a single, ventral slit. Air-bladder 
absent. 

Families: Symbranchidae and A mi'hi-imoidae. 

fake the Apodes, wliirli they resi“inl)le in general appearance, 
tliCse fishes are no doul)t derivc'd friaiu some low’ type with abdominal 
ventral fins, but wlu tlier from the Mala('0])teryg,ii or tlu* liaplomi 
we liav(* as yet no data from which to conclude. Inliabilants of the 
lre-.h or braeki-.li waters of soiith-easleni Asia, tro]»ical America, 
Ausirali.'i and 'I'.ismania. 

In the cucliia, J ;;?/’// /'/u/en?; rnr//m, tlu^ gills arc miudi reduced, 
and a resjuiatory air sac extends on each side of the body bediind 
the head, cornuiunicatiiig with tlu* gill-cavity. 

Si ii-oKOLR IV. — APOHKvS 

Air-bladder, if present, witli a duct. Pracm axillary bones 
absent ; tlu* ntaxillaru'S, if present, si'pa rated on the nu'dian line 
in front by the coales; cut ethmoid and vomer. Pectoral arch, il 
present, not connected with and remote from the skull ; mesocora- 
eoiil bone absent. bins w'ithout spines, the venlrals al)St'nt. 
Anterior vert<'l)rai-‘ distinct, without Weberian ossicles. 

Elongate, serpent ilorm fislu's with iiakeil skin, or with minute 
scales imiM-dded in tlu' skin. 

Families : Angnillidae, Nemichthyidac, Synaphobranchidac, Sac- 
co])haryiigidae. Mnraenidac. 

A largu' group ot alxirant, degrarh'd fislu's, heralded by the 
('retarenus genus J^rcv.rhrlys, the most geiu'raliza'd ol eels. Alostly 
marine, many bailiybial; some living ])rincipally in tresh water, 
l)ut breeding in the sea, likti the common ccl (see cirticles Eel anti 
Mukaena). 

Slh'.-order V.— HAIM.OMI 

Air-bladdt'r, if present, with a duct. 0])erclc w’cll developed. 
Pectoral arch sns]u*iuh'd from tlie skull ; no mest>eoracoid boiu'. 
Fins usually witliout, ran'ly with a few’ s]>iues ; venlrals abtlominal, 
if present. AuUsior veifelir.ie distinct, without Weberian ossicles. 

Familit's : Galaxiidae, I hqilochitonidae, bait liodoiitidae, Fsocidae. 
Oalliidae, Sropeliilae, Alepidosaurida;*, ('etomiinida;*, ( hirothriddae, 
Knerii<lae. ('yprinodoiitidac, Amblyopsidae, Stejihanoberycidac, 
Pen ojKsitlac. 

dlu’ absence of the mesocoracoid bone distinguishes these fishes 
from the Malactqiterygii. and tlu* jiresence of a duct to the air- 
bladder sejiarates them from the P(*rccsoccs. to some of wJiich, the 
Scombre.socitlae and the Atherinidae, tliey are linked l>y tlie ('y]>ri- 
iiofhmtitlae ; wliilst Mie J^ctqielitlae are coiinectt'd with the Perycidae 
by the Stephanolx'i yridae. 

The type family of this sub-order is tliat of the Esocidae or pike, 
inhabitants of tlie fresh waters of luirnpe, northern Asia, and North 
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America. The Galaxiklae are mostly fresh-water fishes and have 
a wide distribution in the southern hemisphere (southern pans of 
South America, New Zealand, South Australia and 'fasmania, 
Cajic of (ioo<l Hope), one species bein{< identical in South America, 
the Ealkland Islands, New Zealand and Tasmania. Their tlis- 
tributioii lias been regarded as alTordiiig support to the theory of 
an \ntarctic continent in Tertiary times. However, several of 
tlie species >.|)('ml part of their life, and even brt‘ed. in the sea, 
whilst others may be regarded as having become more recently 
adapteil to Iresh water, so that the argument dcriverl from their 
range is not ^.o strong as if we had to ileal with exclusively Iresh- 
water tishes. i'he Cyprinodontidae are partly brackish, partly 
fresh-water lishes, whilst the Scopelidae, which are traced back 
to the t'halk, are all marine, rnauy being inhabitants of great depths. 

Sum-order \T 1 1 ET E:R 0 M 1 

Air-bladdei' without duct. Opercle well developed, parietal bones 
scjiarating the Irontals from the supraoccipital. Pectoral arch sus- 
pended from the supraoccipital or the epiotic, the post-temporal 
small and simple or replaced by a liganieiit ; no mesocoracoid bone. 
\'enlral tins abdominal, if present. 

i'amilies : Percetidae, llalosauridac, Lipogenyidae, Notacan- 
thidae, Ficrasferidae. 

C Insely rel.iteil to the llaplomi, but separated chiefly on account 
of file closed air-bladder. Mostly deep-sea tishes, some of which 
ap]KMred as early PlS the Cretaceous juTiod. The genus Ficraxfcr 
comprises small degraded fishes commensals of Holothnrians and 
bivalve molluscs. 

SoB-ounKR vn.— SKLENICllTIIYES 

Air-bladder without tUict. Opercle well developed. Pectoral 
arch suspen<led from the skull ; no mesoeoracoid bone. Fins with- 
out spines. V entral fins abdominal, with very numerous (15 to 17) 
rays. 

A very aberrant ty]K*, of uncertain alTinities. Its only repre- 
sentative is the opali. Lnwpris Inna, a large pelagic fish of wide 
clistrilmtion. 

Sub-order VIII.— THOK At'OSTEI 

Embracing the Hemibranchii and Lophobranchii, but excluding 
the I lypostomiiles (IVgasidae), wliicli the investigations of F. E. 
Jiingersen show to be aberrant mail cheeked Arnnthopterygians. 

Air-bladder without duct. IVctoral arch suspended from the 
skull ; no mesocoracoid bone. \ entral fins abdominal, if present. 
Hraiichial arches more or less reduced. 

Families : Gastrosteidae, Aulorliynchidae, Prolosyiignathidae, 
Anlostoinatidae, Fistnlariidae, Contriscidae, Vmphisilidae. Soleno- 
stomidac Syngnathidae. The two latter families institute the 
division Lophobrancliii, in which the gill-lamellae are eiilaiged and 
form round'ed lobes. 

Sec articles Sea-Horse, Stickleback, and Pii*r-Fishes. 

Sub-order TX.-~PKHCESOrF:S 

.\ir-bladder, if present, without duct. Parietal bones separated 
by the siipraoccii>ital. I’ocloral arch suspended from the skull ; 
no mesocoracoid bone. Ventral fins, if present, alKloniinal, or at 
least with the pelvic bones nut solidly attached to llie clavicular 
arch. 

l''amilies : Scombresocidae, Ammodytidae, Atln-rinidae, Mugil 
iilae, Polyiicmidae. Chiasmodontidac, Sphymenidae. Tetragoniiridae, 
Stromateidae, Tcosteidae, Ojihioccplialiilae, Anahantidae. 

This scries of families connects tlie Haplomi with tlic Acanthop- 
terygii. The Percesoces are mostly marine, but the two last 
families are exclusively fresh-water. Some are inhabitants of great 
depths, others arc pelagic, like the flying-fish {Exococtm). 

Sub-order X.— ANACANTHiNI 

Air-bladder without duct. Parietal bones sejiaraled by the 
supraoccipital ; ]irootic and exoccipital separated liy the enlarged 
opisthotic. Pectoral arch .suspended from the skull ; no mesoco- 
racoid bone. Ventral fins below or in front of the pectorals, the 
pelvic bones posterior to the clavicular symphysis and only loosely 
attached to it by ligament. Fins without spines. 

Families : Macruridae, Gadidae, Muraenolepididac. 

Nearly all marine. The Macruridae are among the most char- 
acteristic fishes of the great depths. The Gadid.ae include some 
of the most valuable food-fishes. 

Sub-order XI.— AC:aNTHOPTERYG1I 

Air-bladder usually without duct. Opercle well developed ; 
supraoccipital in contact with the frontals. Pectoral arch sus- 
pended from the skull ; no mesocoracoid bone. Ventral fins 
thoracic or jugular, more or less firmly attached to the clavicular 
.arch. Gill-opening usually large, in front of the base of the pec- 
toral fin. 

The character from which this sub-order, the most comprehensive 
of the whole class, derives its name, vi?;., the presence of non- 
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articulated, spiny rays in the dorsal and anal fins, is by no means 
universal, exceptions to the rule being numerous. 

Division I. Beryci formes. — E'amilics: Berycidae, Monocentridae, 
Polyinixiidae. 

The most primitive of the Acaiithoptcrygiaiis, already well repre- 
sented in the Chalk. A duct has been observed to be .sometimes 
present between the air-bladder and the digestive tract. All 
marine, several bathybial. 

Division II. Perciformes. — Families: Pempheridae, Serranidae, 
Aiiomalojiidae, Psciulochromididae, Cepolidae, Hoplognathidac, 
Sillaginidae, Sciaenidae, Scorpididae. Caproidac, Centrarchiilae, 
Cyphosidae, Lobotidae, Toxotidae, Nandidae, Percidae, Acropo- 
matidae, Gerridae, Lactariidae, 'rrichodontidae, T’ristipomatidae, 
Spariilae, Mullidae, Latrididae. Haplodactylidae, Chaetodontidae, 
Drepanidac, Osphromenidae, Acanthuridae, Teuthididae, Kmbio- 
tocidac, Cichlidac, Pomacentridae, Labridac, Scaridae. 

The Percidae, Centrarchidae, Toxotidae, Nandidae, Osphro* 
menidae, Embiotocidae, and Cichlidae are fresh-water fishes, the 
others are all or nearly all marine. A ipichthys, which is included 
a.mong the Scorpididae, is one of the few Acanlliopterygian types 
known to have existed as early as the Cretaceous period. 

See articles Cicni.ins, Mullet, Murray Cod, Parrot-Fishes, 
Perch. Pike-Pekcii, Sheepshead, Wrasse. 

Division ITT. Scombrilormes. — Families: ('arangidae, Rhachi- 
centridae, Scombridae, Trichiuridae, llistiophoridae, Xiphiidae, 
Luvariilae, Coryjihaenidae, Brainidae. 

Marine fishes, several being pelagic ami among the largest Teleos- 
tejins and swiftest swimmers. See articles Hair-Tail, Mackerel, 
Pitot-Fish, Sword-Fish, Tunny. 

Division IV. Zeorliombi. — Families : Zeidae, Amphistiidae, Plciiro- 
iiectidae. 

Division V. Kuril formes. — A single family, Kurtidae, with a 
single genus .and species from the Indian and Pacific (xeans. 

Division VT. Gobiiformes. — A single family, ('lObiidae. 

Division VII. Discocephali. — A single family, Echeneiilidac. 

The remarkable remoras attach themselves by means of a cejihalic 
disk to boats or to sliarks, turtles, cetaceans, and other large swift- 
swimming animals. They form an isolated group, and have no 
real afiinity with the Scombridae, with which they h.ave long been 
associated. 

Division VHI. Scleroparei. — Families : ScoHiaenidae, Hexa- 
grammidae, (.'omephoridae, Khainphocottidae, (,'ottidae, Cydop- 
Icridae, Platyccplialidai*, Hoplichtliyidae, Agonidae, Pegasidae, 
rriglidac, l')artyU)i)teridae. 

The “ Mail-ciicckod " Acanthopterygians includi* a great variety 
of forms, mostly living in the sea, tlie best known being referred to 
lutlic articles Flying-Fish, Gurnard, Lump-Sucker, and Mili.er’s- 
TTiumm. 

Division IX. Jiigularcs. — Families: TTachinidae, Percophiidae, 
Lcptoscopidac, NTilothi'niidai^, I Iranoscopidae, TTiehodontidae, 
Callionymidae, Gol)ieHOc.idae, Blenniidae, Butrachidae, Pholididae, 
Zuarciiiae, C'ongrogailidae, Ophidiidae, Podati'lid.ae. 

Nearly all marine, some deep-sea. Mturius amissus, which 
probably belongs to the l.eptoscopidae measures 5 ft. and is the 
largest known deep-sea feleostean. The other memliers of this 
division are mostly small, Auarrhiches being another exception. 
The weevers [Trachinus) are dangerous stinging fishes. 

Division X. Taeniosomi. — Families ; Traehyjileridae, Lopho- 
tidac. 

Deep-sea or pelagic fishes, some attaining a large size. 

Sub-order XII.—OPIS ITIOMI 

Air-bladder without duct. Ojierclc well devclopcil, hidden undei 
ihc skin ; supraoccipital in contact with the frontals. Pectoral 
arch suspended from the vertebral column, far licliind the skull ; 
no mesocoracoid bone. Vertical fins with .spines. Ventral fins 
absent. 

Eel-shaped fishes standing in the same relation to the Acanthop- 
terygii as do the Apcnles to the Malacopterygii, The single family, 
Mastacembelidae, is possibly derived from the Blenniidae. 

Fresh and brackish waters of southern Asia and tropical Africa. 


Sub-order XIII.— PEDICULATI 

Air-bladder without duct. Opercle well developed, hidden under 
the skin ; supraoccipital in contact with the frontals. Pectoral 
arch suspended from the skull ; no mesocoracoid bone. Ventral 
fins, if present, jugular, (rill-opening reduced to a foramen situated 
in or near the axil, more or less posterior to the base of the pectoral 
fin. Body naked or covered with spines or bony tubercles. 

Connected with the Acanthoptcrygii Jugulare.s through the Batra- 
chidae. 

Families : Lophiidae, Ceratiidae, Antennariidae, Gigantactinidae, 
Malthidae. 

Curiously aberrant marine fishes, many bathybial. The best 
known are the fishing-frog or angler, Lophius, and the Atitennarius, 
which lives in coral groves or is carrictl about in mid-ocean among 
the Sargassum weeds. 


XXVI. t8 
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siJH-oRDER xiv.~-ple('TO(;naitit 

Air-blailiUr without duct. Opcrcul.ir Ixuios iiioro or loss reiluct*<] ; 
S\ipraocci})ilal in contact with the trout a Is ; maxillai y and ])rac- 
maxillary bones often firmly united. Toctoral arch suspcmled from 
the skull. No ribs. Ventral fins thoracic and much mhice«i it 
present ; the pelvic bones, if j^resent, more or less co-ossifioil. Cill- 
opening much reduced. F^ody covererl with more or less osseous 
scales, bony scutes, or si)ines. or naked. 

A highly aberrant group, closely connected with tlie Acanthop- 
terygii through the .\canthuridae. 

Division I. Sclerodermi. — I'amilies : Triacantliidae, Triodontidae, 
Balistidae, Ostracioiitidae. 

Division II. Gymnodontes. — Families: Tetrodontidae, Dioilon- 
tidae, Molidae. 

The Plectognaths arc all marine; the recently discovered 'I'ri- 
acanthid Halimochmiri^us, remarkable for its long, tube-like snout, 
frtnn the tiulf of Maiiaar, is the only form of tliis sub-order which 
is confined to tlie deep sea. Although so highly siH‘cialized, several 
forms, such as Ostraciou (the coffer-fish). Tetrodon and Dindon, 
were already represente«I in the upper Eocene. See Fit.k-Fisii, 
(iLoiiK l^'isn and Sun-Fism. 

For bibliographical references to the Tclcostomi, see Ichthy- 
ology. (G. A. H.) 

TELEPATHY (Gr. t 7^A.€, far, irdOif], feelings), or Thought 
Tran.sfekknce, the conveyance of thoughts and feelings from 
mind to mind by other than the ordinary channels of sense. 
Although the word “ telepathy ” was first suggested by F. W. II. 
Myens in 1882, the suggestion had long before been made 
that the transmission of ideas, images and sensations could be 
brought about b\' other than the normally operative motor 
and sensory apparatus of the body. More than one writer had 
explained wraiths at the moment of death, clairvoyance and 
the phenomena of spiritualism by the theory of brain waves.’’ 
But it was not until the advent of the Society for Psychical 
Research that the hypothesis attracted much notice or w'as 
backed by carefully collected cviden('e. As used by the society 
the term is a mere designation, and impli(‘s no hypothesis as to 
“ action at a distance ” or the operation of any force not recog- 
nized by physical science. 

The earliest recorded systematic experiments in thought 
transference were made in 1871 by the Rev. F. H. and Mrs. 
Newnham, and were continued for a period of some eight 
months with marked .success ; subsequent attempts showed no 
results of an evidential nature. A few years later the attention 
of the British Association was called to the subject by Prof. 
W. F. Barrett, and from i88t onwards many experiments were 
made by members of the S.P.R. and others ; in fact, the .so-called 

willing game ” was at one time exceedingly popular ; the 
successes, however, depended largely, if not entirely, upon 
mu.scle-reading, and u.sually ceased when there was no contact 
between agent (the sender of the idea) and percipient (the 
receiver^. The systematic investigation has followed two main 
lines : (A) experiments on persons, often in the hypnotic state, 
in which the aim was to transfer selected images, tVc., and 
compare the guesses with the results which chance would give ; 
(B) the collection and examination of records of plu*nomena 
such as apparitions at the inoiricnt of death and other spon- 
taneous cases in which there is a correspondence between the 
psychical states of two individuals, usually remote in space 
from one another. The problems raised by the two cases arc 
entirely different : (1) in A there is seldom any hallucinatory 
element (see Hai.lucinations), in B, though not essential, it 
is present in a high percentage of cases ; (2) w hat is trans- 
ferred is in A an image kept before the mind, in B the phantasm 
of the dying person when that person has prima facie neither 
endeavoured to transfer this image nor, it may be, even thought 
of the percipient ; (3) the dc.sideratum in A has u.sually been 
to exclude normal methods of perception, in B the problem 
is to show that coincidence will not account for the facts ; 
for, whereas in A the relation of successes to failures is known, 
in B it is difficult to get statistics and to be sure that an abnormal 
number of successful cases do not figure in a census. Side 
by side with direct experimentation, the S.P.R. collected first- 
hand records of apparitions at or within twelve hours of the 
moment of death. These, together with a discussion of the 
experimental evidence, were issued in 1885 under the title of 


Phantasms of the Living, In order to provide a statistical basis 
for discussion of coincidental apparitions, a census of hallu- 
cinations was undertaken by Edmund Gurney, and replies were 
obtained from over 5000 persons. A defect of the collection 
in Phantasms is that the progressive deterioration oi evidence 
with age is neglected. No narratives are regarded as evidential 
by the society unless they were reduced to wTiting less than 
three years after the event or arc based on notes made at the 
time. 

'rhe second systematic attempt to collect material was the 
census of hallucinations, initiated at the congress of experi- 
mental psychology of 1889, and entrusted to Professor Ilcnr\' 
Sidgwick. The total number of persons who made returns 
was 17,000, of whom 1684 asserted that they had om i; or 
oftener experienced an hallucanation. Analysis of tlio answers 
showed that in 350 cases the apparition was recognized ; the 
probability that any person will die on a given day is roughly 
I in 19,000 : if therefore chance alone of)eratcd, one apparition 
in 19,000 w'ould coiru'ide with a death ; after making all allow- 
ances for error, the census (‘ommittee found that 30 of the 
350 recognized apparitions coincided with a death in other 
words, cases prima facie tcilepathic w ere 440 times more numerous 
than chance coincidence would give. The committee reported 
that between deaths and apparitions of dying persons there 
exists a connexion which is not due to chance alone. 

The experimentai evidence for telepathy is made up partly 
of the results of trials where direct transference of thoughts, 
images or sensations was attempted, partly of successes in 
hypnotization at a distance ; dreams {q-v.) also prot idc some 
material ; and in a small but important class of ca.scs, transi- 
tional between wraiths and ordinary experimental cases, the 
agent has caused his phantasm to appear to the percipient. 

Among the chief experimenters may be mcntioiu’d Prof. 
j\I. Dessoir, Mr Guthrie, Sir Oliver Ledge and Prof. Sidgwick. 
In experiments conduc'ted by the latter and Mrs Sidgwii'k at 
Brighton with numbers as tht‘ objects to be? guessed, 617 trials 
were made with the ag(‘nt and pen'ipients in the same room : 
the numbers were between ten and ninety, and ninety successes 
were ri'cordcd, the probable total, if chance alone had operated, 
being eight. In a later seri(‘s, conducted by Mrs Sidgwnck, a 
similarly high proportion of suc('esscs was recorded ; but when 
agent and percipients were in different rooms the results were 
not above what ehance would give. 'Fhesc results were 
criticised by Prof. Lehmann and others, but were not seriously 
shaken ; it was pointed out that the failure of experiments at a 
distance might be due to psychological causes rather than to 
the fact that th(^ increase of distance eliminated the possil)ility 
of commiini('ation by normal means. In subsequent experiments, 
however, the successes in no .series of any length were so far above 
ehance as to give substantial support to a belief in telepathy. 

F^xperiments in hypnotization at a distance provide some 
of the m(.)st conclusive evidence for telepathy. In 1885 trials 
were made both by Dr Janet and by Prof. Richet with the same 
subject. Out of twenty-five experiments the former held that 
nineteen were comph'tc suc:eess('s ; Prof. Richet secured two 
.sucr(\sses and four partial .successes in nine trials. The most 
striking point was that the hypnotic trance always coincided 
with or followed at an interval the attempt to hypnotize the 
patient ; this is a feature of much importanc'c in considering 
the possibility of coincidence or of auto-suggestion. 

It is usually impossible to prove that a dying person has been 
thinking of the percipient ; much less ran we show that there 
was any idea of causing his phantasm to appear. There *arc, 
however, a small number of cases in which apparitions, of tlu‘ 
agent or some other person, prima facie telepathic, have been 
produced experimentally. A singularly interesting instance is 
recorded by Wesermann, who tried the experiment in the early 
part of the 19th century ; he wished to make the phantasm of 
a lady appear to a lieutenant, who was residing some miles 
away ; at the time of the experiment he was, owing to an un- 
foreseen visit, not alone, and his visitor is said to have seen the 
apparition also. More recently, in cases recorded in Phantasms 
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and the Census, the figure of the agent himself has been seen by 
the percipient. 

The so-calK'd reciprocal cases are evidentially of much im- 
portiiricc. Each of the two persons concerned appears to 
receive a telepathic impulse from the other, so that each receives 
information about the other, or secs his phantasm. 

Occasionally telepathic impressions from animals to human 
beings arc reported, but the facts are usually far from well estab- 
lished. Telepathic communication has also been suggested as 
the explanation of the simultaneous movements of large flocks 
of birds. 

Various theories have been put forward to account for 
telc[)athy, but they only agree in the total lack of an experi- 
mental basis. Broadly speaking, they arc divisible into physical 
and psychical. Sir \V. Crookes suggests that transmission Ls 
effected b}' means of waves of smaller magnitude and greater 
frequenev' tlian those which constitute X rays. Undulations 
starting from nervous centres are adopted as the explanation 
by Prof. Flournoy and others. But Myers and others regard 
the case against a physical explanation as complete. The 
main difficulty in the way of it is that the strength of the 
impulse docs not seem, in the spontaneous cases, to vary with 
the distance, as by all physical laws it should. On the other 
hand, a curious phenomenon has been noted in experiments ; 
if the; percipient gaze at an arrow with its head turned to the 
right, there is a tendency, disprofiortionatcly .strong if we 
sup[)Osc that chance alone operates, for the arrow to be seen 
reversed. This fact is, however, more important in all proba- 
bilit\' lor tin; light which it throws on the niechani.sm of hallu- 
cinations than on that of transmission. Telepathy is 

often invoked as an explanation of the facts of mediumship 
(see Medium, and Possession); but it seems insufficient to 
explain them unless we assume for the medium a far greater 
power of reading other people's minds than experimental 
evidence has so far shown to exist. 

■Biijiuogfaphy. — ( uiriicy, Myers and Podmore, Phantasms of the 
Living' : Re]iort on the Census of Hidluciuations in Pvoc. S.t\U., x. ; 
Podmore, Apparitions and Thou f;ht Transference : Mrs Sidgwick in 
J. M. BaUbvin’s Dietionarv of Philosophy, s.v. Telepathy ; N. W. 
Thomas, Thought 'Transference (1005), containing a list of the im- 
portant articles in tlie Journal and Proccrditif^s of the S.P.P, and 
other publiciH ions. See cdso Crystai. Gazin(;. (N. W. T.) 

TELEPHONE (Gr. TvyAc, far, and voice). Telephony 

is the art of reproducing sounds at a distance from their source, 
and a telephone is the instrument employed in sending or 
receiving such sounds. The term telephony was first used 
by Philipp Reis of Friedrichsdorf, in a lecture delivered before 
the Physical Society of Frankfort in 1861.^ But, although 
this lecture and Reis’s subsequent work received considerable 
notice, little progress was made until the subject was taken 
up between 1874 and 1876 by Alexander Graham Bell, a native 
of Edinburgh, then resident in Boston, Ma.ss., U.S.A. Bell, 
like Reis, employed electricity for the reproduction of sounds ; 
but he attacked the problem in a totally different manner. 
This will be better understood if we consider shortly on what 
the chief characteristics of sound depend. 

The sensation of sound is prodiu:ed by rapid fluctuation 
in the pre.ssure of the atmo.sphere on the tympanum of the 
Charac- Car. If the fluctuations are irregular and non-periodic, 
teHstics the sound is called a noise ; if they are cyclic and 
of sound, follow a regular and sufficiently rapid periodic law, 
the sound is musical. In connexion with the present subject 
it is important to notice the three characteristics of a musical 
sound, namely, pilch, loudness and quality. The pitch of a 
musical sound depends on the number of cycles passed through 
by the fluctuations of the pressure per unit of time ; the loud- 
ness depends on the amount or the amplitude of the fluctuation 
in each cycle ; the quality depends on the form or the nature 
of the fluc tuation in each cycle. The necessary condition for 
a successful system of telephony is the ability to reproduce 
these characteristics. 

* " Uber Teleplionie (lurch den galviinischen Strom/’ in Jahresber. 
d. physikalischen Vereins zii Frankfurt am Main, 1860-61, p. 57. 


In 1831 Wheatstone by his “ magic lyre ” experiment showed * 
that, when the sounding-boards of two musical instruments are 
connected together by a rod of pine wood, a tune played on 
one will be faithfully reproduced by the other. This only 
answers, however, for telephoning musical sounds to short 
distances. Another and somew’hat similar example is furnished 
by what has been variously designated as the “ string,” Meehan- 
“toy,” “lovers,” and “mechanical” telephone. Icaitele- 
Two disks of thin metal, or two stretched membranes, P^one. 
each furnished with a mouthpiece, arc connected together by 
a thin string or wire attached at each end to the centres of the 
membranes. A good example may be made with two cylindrical 
tin cups ; the bottoms form the membranes and the cups the 
mouthpieces. When the connecting string is held taut and 
sounds, such as those of ordinary speech, are produced in front 
of one of the membranes, pulses corresponding to the fluctua- 
tions of the atmospheric pressure are transmitted along the 
string and communical.cd to the other membrane, whi('h in its 
turn communicates them to the air, thus reproducing the sound. 
In both these examp)les all the three chat ac ter is tics — pitch, 
relative intensity, and quality — of sound are reproduced. 

In July 1837 Dr C. G. Page of Salem, Mass., drew attention 
to the sound given out by an electromagnet at the instant when 
the electric circuit is closed or broken, and in October Pajre*a 
of the same year he discussed, in a short article ^ die- 
entitled “ Galvanic ^lusic,” the musical note pro- cov<ro'. 
duced by rapidly revolving the armature of an electromagnet 
in front of the poles. Experiments bearing on this subject 
were subsequently made by a great number of investigators.'* 
Pagers discovery is of considerable importance in connexion 
with the theory of action of various forms of telephone, and was 
a very important feature in the early attempts by Reis to 
transit mu.sic and speech. On the 26th of August 1854 there 
appeared in V Illustration (Paris) an interesting article by 
Charles Bourscul on the electric transmission of 
speech.® The writer recommended tlie use of a eeuTe 
flexible plate at the source of sound, which would •»Hgee- 
vibratc in response to the varying pressure of the 
air, and thus open and close an electric circuit, and of a similar 
plate at the receiving station, which would l)c acted on elcctro- 
rnagnetically and thus give out as many pulsations as there arc 
breaks in the current, 'rhese suggestions wen? to some extent 
an anticipation of the work of Reis ; but the conditions to 
be fulfilled before the sounds given out at the receiving station 
can be similar in pitch, quality and relative intensity to those 
produced at the transmitting station are not stated, and do 
not seem to luive been appreciated. 

In Reis’s lecture an apparatus was described which has given 
rise to much discussion as to priority in the invention of the 
teleplionc. The instrument was described in over iieie*e 
fifty publications*’ in various countries, and was well tele- 
known to physicists previous to Bell’s introduction phone. 
of the electric telephone as a competitor with the electric tele- 
graph. Reis caused a membrane to open and close an electric 

® See his Scirntipc Papers, p. 47. 

^ Sec Silliman*s Jour., xxxii. .^96, ami xxxiii. Ii3. 

* Marrian, Phil. Mafj;., 3r(l scr., vol. xxv. p. 382 ; Beatson, Arch, 
de T/ycct,, v. 197 ; Dc la Rive, 'Treatise on Flcctricity, i. 30^), 
also Phil. Mnq,, 3r(l ser., vol. xxxv. p. 422, and Comp. Pend., xx. 
1287, xxii. 432 ; Mattcucci, Arch, dc V Elect., v. 389 ; Guillemin, 
Comp. Rend., xxii. 264 ; Wertheim, Comp, Rend., xxii. 336, 544, 
xxvi. 505, also Ann. dc Chim. ct dc Phys., xxiii. 302, and Phil. 

3rd scr., vol. xxviii. p. 544 ; Jannair, Comp. Rend., xxiii. 
319; Joule, Phil. Maf;., 3rd ser., vol. xxv. pp. 76, 225 ; Laborde, 
Comp. Rend.. 1. : PogRendorff, A yin., Ixxxvii. 1 39, xcviii. 

198 ; Du Moncel, Exp. dc T Aied., ii. 125, iii. 83; and Delesennc, 
Bibl. Uuiv. (1841), xvi. 406. 

^ See also Didaskalia : Blatter fur Geisi, Gemiiih, u, Publicitiit, 
Frankfort, No. 232, 28th September 1854 ; Du Moncel, ExposS des 
Applications de V ^lectriciU (Paris), ii. 25, ed. 1854; iii. no, ed. 
1856. and Comp. Rend., 26th November 1877. 

• The English reader may consult — Jour. Soc. Tel. Eng., March 
1883 ; British Assoc. Rep., 18O3 ; Civ. Eng. and Arch. Jour., 
xxvi. 307: R. M. Ferguson, Electricity (London, 18O6), p. 257; 
S. P. Thompson, Philipp Reis, the Inventor of the Telephone (London, 
1883). 
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circuit at each vibration, thus transmitting as many electric 
pulses through the circuit as there were vibrations in the sound. 
These electric pulses were made to act on an eku tromagnet 
at the receiving station, which, in accordance with Page's dis- 
covery, gave out a sound of a pitch corresponding to the number 
of times it was magnetized or demagnetized per second. 

Reis's object was to roprotlucc at a dislMiice not only nmsic but 
also human speech ; but that he did not wliolly succeed is clear 
troin the following extract from his lecture:--" Hitherto it has not 
been possible to reprotluce human speech witli sutiicient »listinct- 
ness. The consonants are lor the most part reproduced y^retiy 
distinctly, but not the vowels as yet in an e<pial degree.” Con- 
sidering the time at which ho wrote. Reis seems to have understood 
very well the nature of che vibrations he had to reproduce, tail he 
failed to coinpreliend how they could, be reproduced by electricity. 
His fundamental idea -flu* inlerniption of the current- was a fatal 
mistake, which was not at the lime properly understood, d'ho 
suggestion of JJourseul and the experiments of Reis are founded on 
the idea tlial a succession ol currents, corresponcling in number to 
the successive iiiululations of the yu'essiire on the membrane of the 
transmitting instniinont, could reproduce at the receiving station 
sounds of the same character as those yirodnccd at the sending 
station. Neither of them seemerl to recognize anvthing as import- 
ant e.^'cept pitch and amplitude, and Reis thought the amplitude 
was to some extent obtained by the varying length of contact in 
the transmitting instrument. This might possibly 1)C true to a 
small extent ; i)ut, considering the small capacity of the circuits 
he used and the nature of his receiving instrument, it is hardly 
probable that duration of contact sensibly influenced the result. 
The quality of the sounds was to some extent also rcyiroduced ; 
but, jiulging from the results of later telophoiiu investigation, it is 
highly y^robable that this was <lue, not to the varying duration, 
hut to the varying firmness of the contact. 


The next worker iit the telephone, and the one to whom the 
present great commercial importance of the instrument is due, 
BeWsre- was Hell, llis aim was the production, by means 
nearchcit, of the uiidiilations of pressure on a membrane caused 
by sound, of an elecdric ctirrenl the strength of whicdi should 
at every instant vary directly as the pressure varied.^ His 
first idea seems to have been to emplo> the vibrations of the 
current in an electric circuit, prodtua-d by moviiig the armature 
of an electromagnet included in the circuit nearer to or farther 
from the y)oles of the magnet. He proposed to make the 
armature partake of the vibrations of the atinosph(‘re eitlier 
by converting it into a .suitable vibrator or hy controlling its 
vibrations by a stretched membrane of parchment. 


In the? early trials the armature had the form of a hinged lever 
of iron cnirying a stud at one end, which pressed against the centre 
of a stretched membrane. E'ig. i shows the arrangement. M w’as 

a incmbraiio stretcheil by a ring K 
over till! end of a tube T fixed at one 
side of flu* frame K. To the oppo- 
site side of the frame an electromagnet 
1 was fixed with its axis in line with 
^ the tube 'f, and betw<*en the end of 
the eleetroinagnet and the membrarv 
a hinged armature A w'as arranged in 
such a way liiat it.s motion ronld be 
controlled by tlie membrane. The 
instrument was joined in circuit with 
Instep a battery and another .similar in.stru- 
mciit placed at a distance ; and a 
continuous current wsas made to flow’ 
through the circuit, keeping the 
electromagnets energized. The ex- 
periments w’itli this form were not 
.successful, and, with the view' of 
making the moving parts a-s light 
as possible, he substituted for the 
comparatively heavy lever armature a small piece of clock spring, 
about the size of a .sixpence, glued to the centre of the diaphragm. 
The magnet w'as mounted with its end carrying the coil opposite, 
and very close to, the centre of the piece of clock spring. This 
answered sufficiently well to prove the feasibility of the plan, and 
subse(iueiit experiments were directed to the discovery of th(* best 
form and arrangement of the parts. An increa.se in the size of the 
iron disk attached to the membrane augmented both the loudness 
and the distinctness of the sounds, and this finallv led to the 
adoption of a thin iron disk supported round its edge, acting as lK)lh 
membrane and armature (fig, 2). Again, the form of the opening 
or mouthpiece in front of the membrane exercised considerable 



Fig. I. — Hell's First Tele- 
phone (1875) ; one- fifth full 
size. 


‘ See A. G. Bell, ” Telephone Researches,” in Journ. Soc. Tel. 
Fwg., 31st October 1877. 


influence on the efficiency of the instrument, and it was ultimately 
ascertained that a small central opening, with a thin air space 
extending across the face of the membrane, was best. It was also 
found that comparatively small magnets wore sulficitmt, and that 
there was no particular virtue in the closed circuit and electromagnet, 
but that a small permanent magnet having one pole in contact with 



Fig. 2. — Bell’s Telephone (1877). M, permanent magnet; 

E, electromagnet ; C, diaphragm ; t terininals. 

the end of the core of a .short electromagnet, the coil of w'hich was 
in circuit with the line, but which had no permanent furrent flowing 
through it, answenvl the purpose ipiite as well.'-* The apparatus 
thus acted as both a transmitter and a receiver ; ind< i.-d it is e.ssonti- 
ally the magnelo-receiver which has come into univer.sal use in 
practical telephony, though for transmission it was soon snjiersedcd 
uy forms of rnicrophonic transmitters. One of the latest forms of 



Fig. 3.— Double Pole Receiver. 


receiver, known as the doubh' ])ole, is shown in fig. 3, M and M' 
are tw'o permanent ma.gnets ; P and P' are soft iron pole-pieces 
upon which are placetl the electromagnet coils C and C' ; D is the 
di.'qdiragm ; 1 is a soft iron distance piece placixl betw’een the 

magnets at thii end remote from the diaphragm ; ii is the brass 
body of th(‘ instrument, over which is placed a thin ebonite shell S. 
E is the ear-piece made of ebonite ; F is a cap of tlu' same material 
enclosing the rt'ceivcr terminals, which are mounted upon the 
ebonite block G, attached to the distance piece I. 

A telephone transmitter and a receiver on a novel plan were 
patented in July 1877 by Edison, shortly after the introduction 
of Hell’s instruments. The r(‘cei\'er was based on Bdison*s 
the change of friction produced by the passage of an instru^ 
electric current through the point of contact of certain ments. 
substances in relative motion. In one form a drum, mounted 
on an axis and covered b)' a Ixmd of paper soak(*d in a solution 
of caustic potash, was turned 
under a spring the end of which 
was in contact through a platinum 
point with the paper. 'Lhe .spring 
was attached to the I'enlre of a 
diaphragm in such a way that, 
when the drum was turned, the 
fridion between th(! point of the 
.spring and the })aper deflected 
the diaphragm. The current from 
the line was made to pass through 
the spring and paper to the 
cylinder. Now it had lieen 
previously shown by Edison that, 
when a current was mailc to pass 
through an arrangement like that 
just described, the friction between 
the paper and the spring was 
greatly diminished. Hence, when 
the undulating telephonic currents 
were made to pass through the apparatus, the constant variation 
of the frii'tion of the spring caused the deflexions of the dia- 
phragm to vary in unison with the variation of the electric 

* The exlreine smallne.ss of the magnets which might be success- 
fully employed was first demonstrated by Professor Peirce of Brow n 
University, Providence, R.I, 
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currents, and sounds were given out corresponding in pitch, 
and also to some extent in quality, with the sounds produced 
at the transmitting station. A cylinder of chalk was used in 
some of £)dison’s later experiments with this receiver. 

The transniilter (fig. iti an early form, consisted of a cell of 
insulating material having at its bottom a flat-headed platinum 
screw (i ; on ilie top of G was a layer of carbon powder C, on the 
top of that a jdalinnm disk D, and above that again, forming the 
cover of llie a disk of iv'ory B, held in position by a ring E. 
Kesling on the centre of the ivory disk was a small piece of rubber 
tubii\g, and this was lightl}' prcssetl by the diaphragm A, which 
was held in ] 4 ace by the mouthpiece M. The varying pressure 
on A, when ;• sound was produced near it, caused corresponding 
variations in the pressure on the carbon powder, and this produced 
similar variations in its electric resistance. 

Ex})critrii iils very similar to th('se of Edison were made hy 
Elisha Gray of Boston, Mass., and described him in papers 
communicated to the American Electrical Stx'iety in 
1875 and 1878. In these expcriineriLs the electric 
current passed through the lingers of the operator’s 
hand, which thus took the place of the spring in 
ai)|)aratus. 'hhe diaphragm was itself used as the 
nibl.'ing surface, and it was either mounted and rotated or the 
fingers were moved over it. When the current passed, the 
friction was felt to increase, and the effect of sending a rapidly 
undulating < iirrent through the arrangement was to produce a 
sound. 'Fhe applic'alion of this apf)aratus to the transmission 
of innsie wa> described by Gray.^ 

In anf)th( r form of t(‘l(phone, brought prominently forward 
by Professor A. E. Dolbear,- the effects WTre produced by 
electrostatic instead of electromagnetic forces, as in 
the Bell telephone. Sir W. 'I’homson (Lord Kelvin) 
observed in i8()3 ^ that when a condenser is charged 
or dis('harged, a sharp dick is heard, and a similar 
observation was made by (Vomwell F. Varley, who 
proposed to make use of it in a telegraphic' receiving instrument.' 
In Doibear’s instrument one plate cjf a condenser was a flexible 
diaphragm, connected with the telephone line in such a way 
that tlic varying electric potential produced by the action of 
the transmitting telephone caused an increased or diminished 
charge in the condenser. 'Iliis alteration of charge caused a 
corresponding change in the mutual attraction of the plates of 
the condenser ; hence the flexible plate was made to copy the 
vibrations of the diaphragm of the transmitter. It is obvious 
that this apparatus might be used either as a transmitter or as 
a receiver, but that the effects must under ordinary circumstances 
be in either case extremely feeble. 

It was very early recognized — and, indeed, is mentioned in 
the first patents of Bell, and in a caveat filed by Elisha Gray 
in the United States patent office only some two 
hours after Bell’s application for a patent — that 
sounds and spoken words might be transmitted to a 
distance by causing the vibrations of a diaphragm to 
vary the resistance in the circuit. Both Hell and Gray 
proposed to do this by introducing a column of lii^uid 
into the circuit, the length or the resistance of which could be 
varied by causing the vibrations of the diaphragm to vary the 
depth of immersion of a light rod fixed to it and dipping into 
the liquid. 

On the 4th of April 1877 JCmile Berliner filed a caveat in the 
United States patent office, in which he stated that, on the 
principle of the variation with pressure of the resist- 
ance at the contact of two conductors, he had made 
an instrument which could be used a.s a telephone 
transmitter, and that, in consequence of the mutual 
forces between the two parts of the current on the 
two sides of the point of contact, the instrument was 
capable of acting as a receiver. The caveat w£is illustrated 
by a sketc:h showing a diaphragm with a metal patch in the 
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^ See George B. Prescott, The Speaking Telephone (I^onrlon, 1879), 
pp. 151-205. * Scientific American, i8th June 1881. 

* Electrostatics and Magnetism, p. 236. 

* See Tel. Journ., ist August 1877, p. 178; also Adams, Journ, 
Soc. Tel. Eng., 1877, p. 47G. 


centre, against which a metal knob was lightly pressed by an 
adjusting screw. This seems to have been the first transmitter 
in which it was proposed to use the resistance at the contact 
of two conductors. 

Almost simultaneously with Berliner, Edison conceived the 
idea of using a variable resistance transmitter.^ He proposed 
to introduce into the cir('uit a I'cll containing carbon 
powder, the pressure on which could be varied by the m/c%- * 
vibrations of a diaphragm. He sometimes held the phone 
carbon powder against the diaphragm in a small 
shallow cell (from a quarter to half an inch in diameter 
and about an eighth of an inch deep), and sometimes he used 
what he describes as a fluffy that is, a little bru.sh of silk fibre 
with plumbago rubbed into it. In another form the plumbago 
powder was worked into a button cemented togetlier with 
syrup and other substances. In the spec'ifiealion of the patent 
applied for on the 21st of July 1877 showed a sketch of an 
instrument which consisted of a diaphragm, with a small 
platinum patch in the centre for an electrode, against which a 
hard point, made of plumbago powder cemented together with 
india-rubber and vulcanized, was pressed by a long spring, the 
pressure of the carbon against the platinum disk being adjusted 
by a straining screw near the base of the spring. Subsequently 
he filed an application for a patent in which various forms of 
springs and weights assisted in maintaining the contacts and 
otherwise improved the instrument. 

In the early part of 1878 Professor I). E. Hughes, while en- 
gaged in experiments upon a Bell telephone in an electric circuit, 
discovered that a peculiar noise was produced wh(‘n- Hughea^a 
ever two hard electrodes, such as two wires, were micro- 
drawn across each other, or were made to toiU'h each 
other with a variable degree of firmness. A('ling upon this 
discovery, he constructed an instrument which he called a 
** mic rophone,^’ ^ and which consisted essentially of two hard 
carbon electrodes placed in contact, with a current passing 
through the point of contact and a telephone included in the 
same circuit. One of the electrodes was attached to a sounding 
board capable of being vibrated by sound-waves, and the other 
was held either by springs or weights in delicate contact with 
it. When the sounding board was spokc^n to or subjected to 
sound-waves, the mechanical rcsistanie of the loose electrode, 
due to its weight, or the spring, or both, served to vary the 
pressure at the contact, and this gave to the current a form 
corresponding to the sound - waves, and it was therefore 
capable of being used as a speaking-telephone transmitter.’ 

The next transmitter of note was that introduced by Francis 
Blake, which came into wide use in the United States of America 
and other countries. In it the electrodes were of platinum and 
c:arbon. 

To a frame F (fig. 5) was attached a diaphragm D of thin sheet 
iron ; in front of this was a cover M, M ])rovirlec! with a suitable 
cavity for directing the sound-waves against the diaphragm. The 
microphonic arrangement consisted of a sjiring S, about the 
hundredth of an inch tliick and the eighth of an inch broad, fixed 
at one end to a lever I., and carrying at its free (extremity a bra.ss 
block W. Tn one side of VV a small disk C of gas carbon was in- 
serted, resting on the hemispheric al end of a small platinum pin K, 
about the twentieth of an inch in diameter, held in position by a 
thin spring A. The pressure of the carbon oil the platiriuni jiuint 
could be adjusted by the screw i\, which turned the lever aliout 
the llexiblc joint G. Tlie electrical connexions of the instrument 
as arranged for actual use are also illustrated in the figure. The 
current circuit went through S. W, C, K, A, and the primary circuit 
of the induction coil I to the battery B, and theiicf? to .S again. 
This formed a local circuit at the tran.smitting station. The line 
of circuit passi'd through tlu; secondary of the induction coil I to 
the line?, from that to the telephone T at tlio receiving station, 

® See Journal of the Telegraph, New York, April 1877 ; Phila- 
delphia Times, yth July 1877; anil Scientific American, August 
1877. 

• This term was used by Wheatstone in 1827 for an acoustic 
apparatus intended to convert very feeble into audible sounds ; 
sec his Scientific Papers, p. 32. 

^ See Pror. Roy. Soc., xxvii. 362 ; Proe. Pkys. Soc., ii. 255 ; Phil, 
Mag., 5th scr., vol. vi. p. 44 ; W. H. Precce. Journ. Soc. Tel. Eng., 
vii. 270. 
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and then either to earth or back to the induction coil by a return 
line of wire. 

Another type of microphone which was used in Kurope much 
more than in the United States was the multiple-contact instru- 
ment. In this several microphonic joints were employed. 




Fig. 5. — Blake’s Transmitter. 


ThuS; in the Crossley transmitter four hard carbon pencils were 
arranged in a lozenge-shaped figure, the ends of each pencil 
resting loosely in a small carbon Vilock. These blocks were 
fastened to a diaphragm of wood. The circuit conn{*xions were 
such that tw’o adjacent sides of the lozenge were in parallel and 
two in series. In the Adcr transmitter as many as twelve 
carbon pencils were employed, arranged in a series of two 
groups with six pencils in parallel in each group. These were 
supported at their ends in parallel carbon bars, which were 
carried by a nearly horizontal wooden diaphragm. Such 
multiple-electrode transmitters give a loud although somewhat 
harsh sound, and will bear being spoken to very strongly without 
breaking the circuit. 

A type of transmitter wdiich has come to be invaluable in 
connexion with long-distance tel(‘[)hon\', and whidi has prac- 
tically superseded all other forms, is the granular carbon trans- 
mitter. The earliest instrument of this kind was the Hunnings 
transmitter, patented in 1S78. This was constructed of a 
shallow box placed in a vertical position, with metallic front and 
back and insulating sides. The front face was of thin metal, 
and served as a diaphragm. Tlie box was filled nearly, but 
not quite full, of granulated hard carbon. I’hc current from 
the battery used passed from the diaphragm through the 
granulated carbon to the metallic Ijack of ihc box. When 
spoken to the diaphragm vibrated, and thus set the carbon 
granules into vigorous vibration. The vast number of micro- 
phonic contacts present give rise to very strong electrical un- 
dulations, and hence to a loud sound. 

The chief difficulty with this transmitter, and with various 
others of later date based upon it, has been the frequent pack- 
ing of the carbon granules, which renders the instrument in- 
operative. The difliculty was first satisfactorily overcome in 
the long-distance transmitter, invented by A. C. White in the 
laboratory of the American liell Telephone Company, and 
commonly known as the “ solid back transmitter ” (fig. 6). 

The microphonic portion of the transmitter is contained in a 
thin cylindrical box or case of brass A, tlio inner curved surface of 
which is coveriid with an insulating layer of paper. The case is 
firmly fixed to a bridge ” B with its back or bottom in a vertical 
position. To the brass bottom of the case is attached a thin disk 
of polished hard carlxm C, which is slightly le.ss in diameter than 
the brass bottom, so that the carbon disk almost emtirely covers 
this bras.s back, leaving only a slight annular space around its 
edge. The front or cover of the case is a similar button of hard 
polished carbon D, also slightly smaller in diameter than the cylin- 
drical wall of the box. It is attached to a brass disk K, which 
is fastened to the centre of the diaphragm F by means of a rivet, 


and is capable of moving to and fro like a plunger \N iien the dia- 
pliragm vibrates. A washtT of thin flexible mica I'l concentric 
with the carbon button is carried by the brass disk, and jirojecting 
over the edge of this is held firmly against the rim of the cylin- 
drical wall of the case by an annular brass collar IT, which is screwed 
uptm the outer curvc'd surface of this wall, d'he l)Ox is thus entirely 
closed at the front, while the front carlHin disk, which constitutes 
an electrode, is perfectly free to follow tlie motions of the diaphragm. 



Fig. 6 . — Solid Back Transmitter. 

'Phe S]>acc enclosed between the front and nar faces of the Ijox is 
filled about three-quarters lull of finel\' granulated hard carbon, 
which therefort* lies in contact with the front and ri*ar carbon 
disks of the apparatus, and also fills up the space J>’ing between 
the low'er edge of these disks and the curved surJace ol tlie case. 
The current from the battery passes from one of the carbon disks 
to the other through the particles of granulalecl carbon which fill 
the space between them. 

The disks and granules constitute a very powerful microphone. 
The motions impressed iqion the carbon granules arc very vigorous, 
and this together witli the particular arrangc'iiK'nt of the parts of 
the instrument is ellecUial in obviating the diliiculty from packing 
which attended the u -o of earlier forms of granulated carbon trans- 
mitters. This instrument has almost entirely displaced all other 
lorins of transmitter. 

Subscribers* Organization , — The employment of the telephone 
as one of the great means of communication requires a definite 
organization of the subscribers. It is not practicable to connect 
each subscriber tlirectly to all the others, hence a system of 
exchanges has been adojiled. The territoi-y in which a tele- 
phone administration operates is usually divided into a number 
of local areas, in cai'h of whii'h one or more cxrliangcs are 
placed. An exchange is a central station to which wires are 
brought from the various sulDscribcrs in its neighbourhood, any 
two of whom can be put in telephonic communication with each 
other when the proper pairs of wires are joined together in the 
exchange. 

When the subscribers in a local area exceed a certain number, 
or when for some other reason it is not convenient or economical 
to connect all the subscribers in the area to one exchange, it is 
irsual to divide the area into a number of districts in each of 
which an exchange is placed, and to connect these district 
exchanges together by means of “ junction circuits.” in some 
cases the exchanges are connected togiither directly ; but when 
the volume of traffic is not sufficient to warrant the adoption 
of su('h a course connexions between two exchanges are made 
through junction c(*ntrcs to which both are connected. 

A system of wires, similar to that which connects the district 
exchanges in an area, links together the various local areas in 
the territory, and sometimes the territory of one administration 
with that of another. These intcr-arca or long-distance lines, 
called trunk circuits in England, terminate at one exchange in 
each local area, and between that exchange and the various 





TELEPHONE 


551 


district exchanges junction circuits are provided for the purpose 
of connecting subscTibers to the trunk lines. 

Circuit and WorJdn^ Arrangements , — The method first em- 
ployed for NNorking a telephone line was extremely simple. 
A single line of wire, like an ordinary telegraph line, had a 
Hell telephone iivdiided in it at each end, and the ends were 
put to earth. Words spoken to the telephone at one end 
could be h(‘ard by holding the telephone to the ear at the 
other. To obviate the inconvenience of placing the telephone 
to the mouth and the ear alternately, two telephones w’ere 
commonly ua.‘d at each end, joined either parallel to each 
oth(‘r or in series. The contrivance most generally adopted 
for calling attention was a call bell rung cither by a small 
magneto- cits trie machine (magneto-generator) or !)y a battery. 
'Fhe telephone was switched out of circuit when not in use 
and the bi‘ll put in its place, a key being used for throwing 
the batter)' into circuit to make the signal. This arrangement 
is still employed, a hook being attached to the switch lever so 
that the mere hanging up of the telephone puts the bell in 
circuit. Tn some cases when a magneto-generator is employed 
for calling purposes the coil of the machine is automatically 
cut out of circuit when it is not in action, and is brought into 
circuit whiMi the handle is turned by the operation of a centri- 
fugal or oilier arrarigcmcnl. 

At I'lrst it was usual to join the microj)honc ti'ansmitter in the 
flirc'ct rircuil. It was soon found that it could only be used to 
advantage in this wav wlu.*n the total resistance of the circuit, 
exclusive: of the niicroplione, was small coinp.ared with tlie resist- 
ance of the micro])hone — that is, on very short lines worked with 
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7. — 'lelephone Set with Transmitter in a Local Circuit. 


lo'.s' i*<'sislance lolephoiics. Tlu' transmit ter on long and high 
resistance lines worked better by joining, in the manner shown in 
iiL;. 7, the microphone, a battery and the primary of an inductioii 
ccjil in a local circuit, and putting Hk? line in circuit with the secon- 
dary of the indurtion coil, which acted as the transmitter. The 
n'sistance of the micro] ihone can thus be made a large fraction of 
the total resistance of the circuit in which it is jikiced ; hence by 
using considcralde currents, small variations in its resistance can 
be made to induce somewhat ]?owerful currents in the line ware. 
T!ie recpiisite energy is derived from the battery. 

In tlie earliest tele]ihoiie sw'itchboards the lines wtTe connect i*d 
to vertical conduct iug strips, across wddeh wvro jdaced a s(Ti<-s of 
similar horizontal strijis in such a manner that anv’ horizontal 
coiilii b{‘ t:onnect(’(l to an)" line* slrij) bv tlie insertion oX a ]dijg into 
boles pn^vided in tbe strips for Ht’ purpose. Any two liiii-s could 
be connected together by connecting both to the same horizonUil 
strip. 

IJie next sti'p of importance wa.s the introduction of what wxis 
termed the " Standard board.” 'i'his lioard was equipped watli 
priug-ja'?ks and annnnciattirs (calling-drojis) for the .subscribers’ 
lines, and W'itli jlexil)lc cords terminating in pings for connecting 
pnrjioses. 'I'lie spring-jack used w’as a form of switch with two 
contact springs which ])resse<l against each other, one being con- 
iHct(‘d to th(.‘ subscriber’s line wire and the otJier to the annun- 
ciator, which w'as also earthed. When a plug was inserted in the 
ipring-jack t!ic connc.xion liclwcen tlie springs was opeiicxl, di.s- 
coiinecling the calling drop from the line. Each connecting-conl 
c:ircuit had associated witli it a clcaring-out tlroji connected betw'een 
the cord and earth and a key by means of which the operator’s 
Sjjoaking and ringing a])paratus could be brought into circuit. 
When a subscriber called (by turning the handle of his magneto- 
generator), the shutter of the annunciator associated with his line 
dropped. This attracted the attention of the altendani, who in 
ri’S]K)nse to the call inserted a plug into the spring-jack and con- 
nected the speaking apparatus to the circuit by means of the key. 
Then, having obtained particulars of tlu? subscriber's requirement, 
tlie operator connected the second plug to the spring-jack of the 
wanted subscriber, whom she rang up. When the conversation 
w"as finished cither of the subscribers could release the shutter 
of the clearing-out drop by turning his generator handle, and the 


operator thus notified of the fact removed the plugs and discon- 
tinued the connexion. 

The single-wire earthed circuits used in the early days of tele- 
phony were subject to serious disturbances from the induction 
caused by currents in neighbouring telegraph and electric light 
wires, and from the varying potential of the earth due to natural 
or artificial causes. The introduction of elt^ctric tramw’ays caused 
an enormous increase in disturbances of thi.s class. It was early 
recognized that a complete metallic circuit would obviate troubles 
from varying earth potentials, and that if the outgoing and in- 
coming branches of the circuit were parallel and kept, by trans- 
position sjiiralling, or otherwise, at equal average distances from 
the disturbing wire, induction eflects would likewise be removed. 
Tliese advantages led to the gradual sujiersession of the single-wire 
system until at the jiresent day tlie all -metallic system is employed 
aliiuist universally. Since the time when tlie system first became 
prominent all switchlioards have been arranged for metallic cir- 
cuits. 

Though many types of manually operated switchboards have 
been brought into iisi*, differing from c'ach other in re.spect of cir- 
cuit and working arrangements, yet each of them may be placed 
in one or otlier of three main classes acconling as the system of 
working is magneto, call wire, or common battery. The funda- 
mental principle of the magneto system has bet'ii described in con- 
nexion w'ith the “ Standani board.” 

In a large exchange a miinbiT of operators are necessary to 
attend to calls. Several single switchbtiards like that described 
may be employed, each dcvotetl to a certain section of the sub- 
scribers, and plactxl in care of an oiieiator. In llie.se circumstances, 
when, as fre<piently will be the case, the per.son calling desires to 
be put in comimmication with a subscriber who belongs to another 
section, connexions must Le established in the oKice between the 
two sections; this necessitates additional sw'itcliboard arrange- 
ments, and also increases the time reijuired to put subscribers in 
communication with one another. 'Ihe difficulty was obviated by 
the introduction of the ” multiple switcliboard.'’ This board i.s 
built up ill sections of one or mure oi)eralors’ positions each. All 
the subscribers’ lines are connected in order to jacks on the fi'st 
two or three or four ojiorators' positions, and tlu'se connexions aro 
repeated or ” mullijiled ” upon each succeeding similar group of 
positions. Each sllbscrib(^r's circuit is further coiinectixl to another 
s])ring-iack directly associated with the calling- drop, 'fhese spring- 
jacks, known as answering jacks, are distributed along the swdtch- 
lioard, a certain number bi'ing terminated upon (jach position and 
jilaceil in tlie care of the operator assigiu'd to that jiositum. Hence 
this operator, when signalled in thi' ordinary way, can put any one 
of th(‘se subscribers in connexion with any subscriber whatever, 
without the necessity of calling upon another operator to make 
connexions. 

Two methods of ” mnltipling ” hav(‘ been much used. In the 
arrangeincmt first introduced the line wire is connected in M?ries 
through the various spring-jacks, tlu* circuil finally passing through 
the an.swering jack t(/ the calling droj>. 'I'liis arrangement is liable 
to give trouble, as di .eoiinevions may arise in the .sjiring-jacks in 
coiise(|iienct‘ of the failure's of the sjirings to make contact. Operat- 
ing mistakes al-io cause; int'MTujilions to conversations, as it is 
jiossible, by the hise rtioii of a j’hig in a multiple jack, to disconnect 
the circuit be tween twei talking siibscribeTs. To overcome these 
elilfieulties the* ” liranching multijile* ” W’as introdiice-d. lii this 
arrangenuMil, instt.‘ael ejf the circuit being made through the jacks 
in .sene-, each jack is connected tej an inele*])«‘n«lcnt branch from 
th(‘ main rire nit. With Hie ” lirancJiin;; mnltii>]e ” tlie ” .se*lf- 
restoring flrf>p ” was introdiicesl. 'this aj>i)aratns lias two coils, 
one* of wliit h, ctuinecleei acro.ss the line, is provieh*d for tlie ]>urpo.se 
of pnaiee ling the shutter, wiiile the; other is inte nded for its restora- 
tion and is jejiiu'd in a local cireaiit arranged tei be closed when a 
plug is iii.scTte-d in any one of Hie associated jacks. 

It is necessary that Hk* ojierators working at a multiple lioard 
.shall be able* to ascertain without entering a subscriber's circuit 
whether the firniit l;e eiise'iigageel. Tliis re(|uirernent is usually 
me t by connecting, a third or ” te.->t ” wire* to each of the jacks 
asse»ciat(‘d with a subscriber’s line-, and by making the circuit 
arrange'ineiils sue li that this wire is eithe r disconnected or at earth 
pote'Tilial w'he*Ti Hie line> is not in use-, and at some pote-nlial above 
or lielow' tliat of tlie- earth, when the; circuit is engag'd. With a 
]irope-r arrangement ol the* ofierator’s spe'aking set it is jiossible, 
by touching the socke t of a jacl; with the* lip of a ])eg or a spe.-cial 
” test ” thiTiilde*, to fle te-nniiie; whether the circuit connected to the 
jack is in use*. 

Hoth the* se ries and the branching methods of mnltipling arc 
recognize*d at the present time as stanelard methods, although the 
former is only emj)loyeel in coirqiaratively .small exchanges. The 
magneto sy-lem itself is dying out. I IuTt* are still many magneto 
exchanges in existence, but when new' exchanges arc erected only 
the* very smallest are equi]>ped for magneto working, that system 
having succumbed to the common Iiattery one in the case of all 
eciuqnneiits of moderate and Large dimensions. 

The ” call-W'ire ” system has been used to some extent, but it is now 
obsolete. The feature of the system wris the provision of special 
service circuits, termerl call-wires, for jnirposes of communication 
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between the subscribers and the exchange operators. Each sub- j causing the reproduction of the speech in the latbr’s rcceh^cr, 
scriber was given Die exclusive use of a circuit as in other sy.stems, I Tlie Stone system, compared with tliat of Hayes, i*ossesscs the 
and shared a call-wire with a number of other sub- 
scribers. Each telophcjne set was etpiipped with 
a special key or switch by m(‘ans of whicli the 
telephone couM be transferred from the cxclusi\'e 
line to the call wm re at will. A subscriber de.siriiig 
a connexion pressed the key and cominnnicated his 
own number and that of the wanted subscrilw'r to 
the operator in attend nice on the call-wire. Then, 
when the connexion w'as made, the originating 
subscriber rang up the other. At the close of a 
conversation the originating .subscriber again 
entered the call-wire and retpiested the operator 
to take down the connexion, 'the call-wires wen* 
usually ef]nipj)ed w'ith <lrops in t^rder that the 
exchange might bo calk'd at night w’hen the 
operators were ruit listening cc^ntiiiuously. 



From the Post Office likitrical Rns^ineers' Journal . 

Fig, io. — D ean Common Battery System. 

• di.sadvantagc that one of the conditions atfecting the .supply of 
One of the greatest advances made in the development of the i current to anv particular subscriber’s circuit is the re.sistance oi (lie 
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art of telephony was the introduction of the “ common battery 
relay .sx.stf'm,” This advance did not merely remove the primary 
balteri(\s from the subscribers* stations ; "it removed also the 
magneto generator, and at the same time it modified cotisitler- 
ably thi* conditions governing the exchange operating. The calling- 
drop of the magneto system was dis])laced by a relay and a small 
electric incandescent lamp, anti whereas in the older system the 
calling-drop and the answering jack with which it was associated 
were some distance apart, the callingdamp and the answering jack 
of the newer system wero placed in juxtaposition. This alteration 
imjirovod the 0{)erating conditions in three ways. In the first 
place it inerease<i the visibility of the signalling instrument ; in 
the second place it brought that instniment into the jiosition in 
which it could most readily catch th(' operator’s cyt* ; and finally 
it eliminateil the effort involved in associating one ]»iece of appa- 
ratus with another and in finding that otlw'r. IMoreover the clear- 
ing-out drop of the cord circuit was replaced l)y an arrangement 
which included the provisum of one signal to ho. controlled through 
the agency of a relay by the calling subscriber, and another U) be 
controlled by the person wanted. These supervisory signals took 
the form of lamps and were placed on the keyboard in positions 
immediately adjacent to the associated cords. ' With the adoption 
of rclay.s the signalling between the subscribers and the exchangt' 
liecatne automatic, and, with the introduction of the principle of 
double and automatic supervision on the cord circuits, it became 
po.s.sible for tlie operators to tell at an>' instant the state of a con- 
nexion. .\s a result the tinn? occupied by an operator per call 
was reduced from 50.77 seconds to ib.63 seconds. 

Threefundaincntal common battery transmission sy.stems have been 
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dovi.sod and are shown ill tigs. 8 and IO. In the I laves system (fig. , Fin ti Subscrihor*^ rirmif rr»mtr»rvti , c * 

S) a repeating coil is placed in the cord circuit, and when two sub- | subscribers Circuit, Common Battery System. 

scribers arc connected together the winding cunnocled to the line of the 
subscriber who is talking for the time being acts as jirimary, and the 
other, which is in the line of the listening subscriber, as sec 


, as secondary. 
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B • other circuit to which it is connected for the time being An 
e : im])rovcment in this res])ert has been effected by the insertion of 
'?nsers in the cord circuits, coupled with tin* use of Uvo 
sets of impedance coils, one set on each side of the 
condensers. 


From llie Poii Office nUctrhal Kui^ineen' Journal. 

Fig. 8. — Hayes Common BatU?ry System. 

The Stone system (lig. 9) is characterized bv the use of imped- 
ance Co»l.s between the battery and the lint; wires. When one of 
two sul.'.scribers connected together by this arrangement tallcs, flic 
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}>ean s method (fig. 10) embodies the irlca of supplying 
current to tlie transmitters over the line wires in parallel 
instead of round the loop circuit, as in the other systems 
r.'ferred io. An earth return is used. The transmilter is 
placed in multiple with the }>rimary winding of an Induction 
coil whose secondary operates in the loop circuit, and con- 
scoucntly when the transmitter is spoken into, a variable 
F.M.F. is impressed upon the circuit through the medium of 
the induction coil. Ihe impedance coils sliow'ii connected 
between the battery and the lines aiul between the latter 
and the transmitters are joined up non-indiictivi'ly as regards 
the transmitter circuits, 1 
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From the Post Office Electrical Engineers Journal. 

Fig. 9. — Stone Common Batft'iy Syslcin. 
variation in resistance of the transmitter spoken into causes a 
variation of the pres.sure at the line terminals of the impodanco 
^ik>, and since those terminals are common to the two circuits 
the variable E.M.F. operates in the lino of the listening subscrilier, 


but inductively as regards tlie secondary 
- . . 12 indicate typical subscriber’s and coii- 

ncctuig-cord circuits as equipped bv the Western Electric ( ompany 
At the suliscriber’s station wht'u the reei'iver is on the hook 
^utch the circuit is through the call-bell and a condenser. 
The conditions permit of the cireidation of the alternating 
currents of low periodicity, which are used for operating the 
bolls, but in respect of the battery the circuit is open until 
the subscriber lifts the receiver, w^hen the hook switch, thus 
released, joins the transmitter with one winding of an induc- 
tion coil in series across tlie circuit. A current tlien flows and 
m passing round the circuit Gjjeratcs tlie line relay, with the 
result that the calling-l.nrnp is lighted. The opercator, who.se 
attention is thus attractetl, inserts a jieg in the jack, then 
throws over the speaking key of the cor<l circuit, and having 
ascertamerl particulars of the requirement places the other peg of 
tie pair in the nearest multiple jack of the wanted subscriber, 
w 0111 sh(* proceeds to ring up. In the meantime the calling- 
r'Ti^ darkened ; and each subscriber's line being equipped 
wuth a eut-off relay whose function it is to di.sconnrct the calling 
apparatus 'wliilc the circuit is in use, the in.^ertiou of a peg is im- 
mediately followefl by the disap])earanc(* of the calling' signal. 
The supervisory lamp associated with the peg in the wanted sub- 
senber s jack glows from the time that the peg is inserted until 
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the subscriber responds, when it darkens, in which condition it 
remains until the subscriber restores the receiver to the hook and 
causes the lamp to light up again. 'I'ho other supervisory lamp 
on the cord circuit is controlled in a similar manner by the sub- 
scriber who originated the call, and as that subscrilx^r^s telephone 
is otl the hook when the peg is inserted, the lamp is not lighted 
at all until the subscriber replaces the receiver. When both lamps 
glow, the operator, who thereby knows that both subscribers have 
restored their instruments, discontinues the connexion. 

A cord circuit, similar in many respects, including the methoil 



From the J\‘si Office Electrical Engineers' Journal. 

Fig. t 2,- -Typical Cord Circuit, Western Electric Co.’s Sy.stem, No. i Exchanges. 




o( operation, but equipped with condensers and impedance coils, 
in jilace of the rept?ating coil, is shown in fig. 13, 

In fig. 1 1 a meter or counter is shown associat(*d with the sub- 
scriber's line, and in both figs. 1 j and 13 position meters are shown 
connected to the cord circuits. Tlie operation of these meters is 
controlled by the operators, 'flie subscrilier’s meter is joined in 
multiiile with the cut-off relay, and W'henever a peg is connected 
to the circuit a current flows through the meter. This ciiiTent is 
small, however, and the meter is not operated until a mucli larger 
current is ])assed through it. ('alls arc registered bv pressing n 
key, w'liich coniu’cts a battery tlirough a position meter of very 
low resistance to the socket ol the line jack, there] ly furnishing the 
necessary energy to the meter. The position meter just mentioned 
is common to all the cords on one position and records all com- 
plt'tcd calls handled at the ])osilion. Some administrations, in 
addition to emjiloying the ordinary position meter, use a secoml 
one for regi.stcring intTfective calls. 

In large towns served hy a number of exchanges 
the junction ecpiipment is an important feature. 

In many cases from 60 to 80 per cent, of the calls 
origiiiateil at an exchange are lor subscribers con- 
nected to other exchange's, and in tliese cases tlie 
junction plant forms a consideralile fraction of the 
whole equipment. Moreover each call junctioned 
is (lealt with by at least tw’o operators. The 
junction circuits connecting two exchanges are 
invariably divided into two groups, one for trailic 
froni exchange A to exchange B, the other for 
traffic from R to A. At the outgoing end the 
circuits are multipled on the subscriliers’ switch- 
board, while at the incoming end they terminate 
in plugs on a special incoming junction switchboard 
iq>on w'hich the subscribers’ lines are multipled iii 
tlie usual way. 

When a subscriber at exchange A asks for a 
connexion to a subscriber at B, the operator at 
A, to whom the request is made, pa.sses the 
particulars over an order wire to an operator 
at B. riie latter names a disengaged junction 
circuit, then “ tests ” the line of the w’anted 
subscriber, and if she finds it free, finally completes the con- 
nexion and rings the subscriber. During the progress of these 
operations tlie A ojicrator connects the originating sub.scrilxT 
to the junction circuit named by the B operator. There is only 
one signal on the cord circuit at B, and that signal is controlled by 
exchange A. Each of the subscribers controls a signal at A, and 
when either or both of the telephones are replaced, the action is 
indicated by the lamps there, ('ontrol of the call is thus vested 
in the operator at the originating exchange, at w'hich point the 
connexion must be severed before a clearing signal can appear at B. 

Party Lines, — A circuit which serves more than one snliscriber 
is termed a “ ])arty line.” It was originally the practice to ])lace 
the calling apparatus in series in the line circuit, but the effect of 
the large impedance iiitroduced by the electromagnets of the call- 


bells was such that not more than tw'O or three persons could l)e 
connected without seriously impairing the efficiency of the circuit 
for speech transmission. An impnivernent was effected in this 
rc.six*ct by the introduction of the “ bridging ” system, in which 
the bells possessing high inductance are placed in parallel between 
the two w'ires of the circuit. Although the bells are constantly 
in circuit their high impedance prevents any appreciable interference 
with the telephonic currents. In America, on farmers* circuits, 
ten or more stations are fre(|ueiitly connected to one line ; but in 
England ten is practically the maximum. In city districts the 
mcKleni practice is to restrict the number to four 
stations per line, and to equip the exchanges and 
stations for selective ringing. In one arrangement, 

now in extensive use, each telephone set is fitted 

I with a relay of high inductance which is bridged 
r — across the circuit in series with a coiulenser. When 
the relay is operated it connects a bell between 
one of the wires of the circuit ami earth, while 
the bell itself is arranged to respontl to current 
pulsations in one direction only. The four tele- 
]dumes on a circuit are so wired that the relays 
connect two of the bells between each wire and 
earth, and further that one of each jiair of bells 
responds to positive and the other to negative 
])ulsations. This system of course requires that 
the exchange equipment shall include machines 
capable of <Ielivering a positive pulsating current 
Jiml a negative jiulsating current, besides the usual 
alternations required for the ringing of ordinary 
subscribers. 

In another party line system a harmonic prin- 
ciple is employed ; the ringing machines deliver 
alternating currents of four frequencies, while 
each bell is constructed to operate at a particular 
frequency only. (Jf the four bells connected to 


a circuit each res]>oncls to a ditlcrcnt frequency. 

Trunk Line Workinf^. — 'I'nink or long-distance working i.s com- 
plir.ated by the necessity for recorrling all calls. The system of 
the British Post Office is worked as follows : A subscriber desiring 
a long-distance connexion calls up his local exchange in the ordinary 
way, and the operator there, being informed that a trunk connexion 
is desired, extends the subscriber’s line to tlie I*ost Office by means 
of a record circuit. At tlie Post Olfice a record operator replies 
and takes particulars of the connexion, and these are entered upon 
a ticket, fhe record operator then removes lier speaking apparatus 
from the circuit, and the local ojierator, receiving a disconnect 
signal, severs the connexion at the local exchange. Meanwhile the 
ticket is conveyed to tlie ))osition wdiere the lines to the town 
wanted are terminated. Jf there be a line free, or when the turn 
of the call is reached, particulars of the connexion wanted are 
jiassetl to the <listant end, and the trunk operators ref|uest the 
local exchanges to connect the subscribi'rs by means of junction 





From ttie /’oit Office Electrical Engineers* Journal, 

Eig. 13. — Typical ('ord ( ircuit, British Insulated ('o.’s System. 

circuits to the trunk exchanges where the necessary connexions 
are made between the trunk line and the junctions. The call is 
controlled by the trunk oi:>erators, the junction circuits being 
eqiiippe<l in .such a manner that the subscribers’ signals appear at 
the trunk exchanges, from which point <lisconnecting signals are 
sent automatically to the local exchanges, when the connexions 
Ix-tw'een the trunk ami the junction circuits are removed. 

The large modern trunk exchanges are ecjuipped with relays and 
lamps for signalling purposes. ” ('alculographs ” are employed for 
stamping the time upon the tickets, and there is associated with 
each trunk circuit a device which lights a lamp as soon as the 
scheduled limit of the period of conversation is reached. 

Particulars of calls arc now passed between tnmk centres to a 
great extent over telegraph circuits sujierposed upon the trunk 
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lines. This arrangement permits particulars of calls to be passctl 
over lines while conversations are in progress. 

Automatic Systems. — 'I'hc idea of automatic telephony is to 
substitute for the operator of the n\auual exchange an electro- 
mechanical or other switching system, which, controlled in its 
moveinciit by the action of the subscriber, will automatically select, 
connect and disconnect circuits as desired. Several schemes em- 
bodying this idea have been developed, and one of them has been 
put into extensive operation. Each subscriber’s circuit on this 
system terminates upon the incoming portion of a selector switch, 
called a first selector, and is multipled upon the outgoing portions 
of a number of similar switches called connector s\\itch(.\s. Oul\' 
calls originated by a subscriber pass thrt)ugh the sel«‘ctor switch 
(first selector) provided for his sole use ; the calls incoming to him 
pass through one or other of the various connector switclies upon 
which his circuit is multipled. Each connexion involves the use of 
three switches, viz., a first selector, .a connector switcli. and a 
second selector which is brought into operation between the otht‘r 
two. 

The subscribers* lines in an exchange are arranged in groujis 
of looo, which are divided in turn into sub-groups of loo each. 
By means of his first selector the circuit of a calling subscriber 
is connected to the outgoing end of a junction whose other end 
terminates ujion the incoming portion of a swond selector in the 
thousand group to which the wantetl subscriber belongs. The 
second selector in turn t*xtends the connexion by nu‘ans of another 
junction circuit to one of the connector switches in the hiindrt'd 
group wanted, while finally the connector switch completes the 
connexion. One hundreci circuits are connected to the outgoing 
portion of each switch, an<l the contacts upon which they terminate 
are arranged in a number of horizontal rows upon the face of a 
curved surface, at whose axis a vertical shaft is ]>laced. This 
shaft, which carries a set of " wipers ’* connected to the incoming 
circuit, is susceptible of a vertical and a rotational movement, so 
that the wipers may be brought, first opposite any particular 
horizontal series of contacts, and then into actual contact with any 
particular set in the scries. The movements of the shaft are con- 
trolled by relays and electro- magnets which operate in response 
to the action of the subscriber whose telephone is fitted with a 
calling mechanism which, when the subscriber calls, earths the line 
a certain number of times for (.‘ach figure in the number of the 
wanted subscriber. 

Wire PlaiH. -U\ suburban and rural districts subscribers are 
usually servtid by means of bare wires erected upon wooden or 
iron polos. As subscribers’ lines are invariably short, the smallest 
gauge; of wire possessing the mechanical strength iiecessiiry to with- 
stand the stresses to wliich it may be subjected can be employed, 
and bronze wire weighing 40 lb per mile is commonly used. In 
large towns telephone distribution by means of open wires is prac- 
tically impossible, and the employment of cables either lahl in the 
ground or suspendetl from poles or other overlieud supports is 
necessary. 

In the types of cable that wore first used, the wires, usually with 
a cotton insulation, were drawn into lead lubes, and the tubes filled 
with jiaraHin or other similar compound, winch kept the wires from 
the injurious effects of any moisture which might penetrate the 
lead tube. This form of cable has been superseded by a type with 
paper insulation. The separate wires are surroiimh'd only with a 
loose covering of specially prepared paper, which furnishes abundant 
insulation. In the manulaclure of the cable the wires .are first 
enclosed in tlic paper, which is applied sometimes longitudinally 
and sometimes spirally. The concliietors are then twisted in pairs 
with definite lays. These pairs are It id up symmetrically into 
cables, each layer being ])rotected wdth aii ad<litional covering of 
paper and all adjacent layers revolving with an op])osile twast. 
I'he cable is then placed in an oven, and, Jifter all moisture, has 
liecn driven off, it is passed through a lead press whence it emerges 
protected by a continuous lead pipe. The electrostatic ca])acity 
of a cable of this type is low, and its dimensions are small, the 
external diameter of a cable containing lOoo teii-lh conductors 
being only 2 \ in. The condiict{.>rs used for subscribers’ circuits arc 
of copper weighing from 10 to 20 lb pc-r mile. Junction circuits 
are usually made up of 20 or 401b conductors. 

When a number of c.ables follow the same route, thc^y are gene- 
rally laid in conduits made u}3 of cs'irihenw'art? or cement ducts; 
iron ])ipes are used w'hen the number of cables is small. Manholes 
arc placed at intervals in the line of ducts to facilitate the drawing 
in and jointing of the cables, and surface boxes are olactHl in the 
footways lor distributing ]iurposes. Various methocis of making 
the connexions between the large main cables and the subscrilKis 
jiTC in use. In one system the main cables terminate in large air- 
tight iron boxes placed in the manholf;s. There, tlic kirge cables 
divide into a number of small cjilfies, which are carrh'd along the 
footways in pipes and are tapped at suitable points to serve sub- 
scribers. Another method of distribution, largely adopted, is to 
run the lead cables into the interior of blocks of buildings, and to 
terminate them there in iron boxes from Avhich the circuits are 
distributed to the surrounding buildings by means of rubber-covered 
wires run along the walls. Aerial distribution from distributing 


poles is a method frequently adopted. In this case the cables 
terminate upon the poles, the connexions between the cable wires 
and the open wires being made with rubber-covered leads. 

The introduction in 1883 of the hard-drawn copper wire of high 
conductivity invented in 1877 by T. B. D(X)littIe was of the greatest 
importance in rendering the use of long lines practicable, and it 
is universally employed for such service. Wire weighing betw^cen 
150 and 400 lb per mile is generally used. The New' York-Chicago 
line, built in 1802, is of wire 165 millimetres in diameter (No. 8 
Birmingham), weighing 435 tb per mile and having a rcsi.stanco of 
2 05 ohms per mile. .Sj^eech has been habitually transmitted for 
business purposes over a rlistancc of 1.512*3 m., viz., over the lines 
of the American 'IVlegra])!! ami Telephone Company from Omalia 
to Boston. Conversation has been carried on over 2200 m. of No. 8 
line. 

As no practical j)roccss of telephone relaying has been devised, 
it is extremely important that the character of llie line should be 
such as to fiivour the pre.servation of the strength and form of the 
telephone current. In circuits possessing high resistance and 
capacity and low inductance ])er mile, telephonic currents arc 
rapidly attenuated, and the higlier the freiiucncy the more rapid 
is the atti'ii nation. Moreover, as the velocity of projjagation is a 
1 unction of tlie frequency, there is distortion of the complex waves. 
Oliver Heaviside showefl mathematically that miiformly-dislrilmted 
indiictanre in a telephone lino would diminish both attenuation 
and distortion, and that if the inductance were great enough and 
the insulation resistance not toi^ high the circuit would be dis- 
tortionless, whih? currents of all frecjiiencies would be cqunlly 
attenuated. Following up this idea, Professor M. 1 . Piipin showed 
that by placing imluctance coils in circuit, at distances apart of 
less than half the length of the shortest component wave to be 
transmitted, a non-unitorm conductor coiiid lx? made appn^xi- 
mately equal to a uniform conductor. Many circuits have been 
'* loatled in the manner proposed by Piipiii during recent years, 
especially In underground cables, and it has been fijund in practice 
that the transmission value of these when loaded is approximately 
from three to four times their valui; unloaded. Open aerial loug- 
<Iistaiice lines have also been loaded, but ncjt to tl;e sani(» extent. 
'Ihe introduction of inductance coils into such circuits nuiders them 
more susceptible to trouble from atmospheric electricity and more 
sensitive to leakage variations. 

In consiH[uence of their high capacity, the attenuation constant 
of submarine cables is high, and only a small nmnber of cabl(\s, of 
comparatively sliort length, are in use for teli'phonic purposes. 
Attempts have been made to improve submarine cabli's in this 
respect, and in 1906 a short cable • loaded "with Pupin coils was 
laid across Lake Constance. The problem, however, of construct- 
ing a deep-sea cable satisfactorily, with suitable inductance coils 
inserted at sliort distances ajiart, is a difficult one, and one which 
it cannot be said has betn solved. (11. R. K.) 

Commercial Aspects , — ^Thc records of the telephone industry 
in Great Britain during the thirty years from 1S77 to 1907 
form an instructive chapter in the industrial history of the 
country. The aspects which stand out most prominently in 
this history are : {a) The vacillation of successive governments 
due to the conflicting policies adopted from time to time to 
protect the telegraph revenues of the J^ost Office and to avoid 
the supprc.ssion of an enterprise which was becoming a public 
necessity and ^ iclding substantial royalties to the lYxstmastcr- 
Gencral. {h) 'Ihe obstructive use made by the loccil authorities 
of their power to veto underground waylcaves. (r) The remark- 
able success achieved by the National telephone Company, 
despite these obstacles, in developing an extensive organization 
anil a profitable business. 

The chief events in chronological order are ; — 

1876. Graham Boll’s telephone patent was granted for the 
United Kingdom. 

1877. Edison’s telephone patent was granted for the United 
Kingdom. 

1878. Professor D. 1 C. Hughes invented the microphone, but did 
not apply for letters patent. The Telephone Company, 
Limited, was formeil to acquire Bell’s pattuit. During the 
passage of the IVlcgraph Bill 1878 through parliament the 
Postmaster-General enileavoured, without success, to insert 
a clause declaring that the term " telegraph" included • any 
apparatus for transmitting messages or other communications 
with the aid of electricity, magnetism, or any other like 

1879!^ The Edison Telephone Company of London was formed. 
Both the Bell and the Edison Companies opened m^gotiations 
with the Post Office for the sale of their patents to the govern- 
ment, but without success. The T£dison Company announced 
its intention to start telephone business in London, and the 
Postmaster-G(*neral instituted proceedings against the company 
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for infringement of liis monopoly rights under the Telegraph 
Act i86c). 

1880. The two companies amalgamated as the United Telephone 

Company. Ltd. Mr J ustice Stephen decided {Attorney-General 
V. Edison Telephone Compaity, 6 244) that the tele- 

phone was a telegraph, and that telephone exchange business 
could not legally be carried on except by the Postmaster- 
General or with his consent. The decision covered also future 
invention in regard to “ every organized sy.stem of communi- 
cation by means of wires according to any preconcerted system 
of signals." 

1881. The company’s appeal against the decision was withdrawn, 
the Postmastcr-( General agreeing to grant licences for restricted 
areas of about 5 m. in London anti about 2 m. in the provinces. 
The licences merely condoned the infringement of the 'rele- 
graph Act 18O9, and did not conft?r powers to erect poles and 
wires on, or to place wires untler, any highway or private 
property, the licensee was precluded from opening public 
call offices and from laying trunk lines from one town to 
another. The licences were for 31 years, expiring in 1922, 
without any provision for ])urchase or compensation, and were 
subject to the payment of a minimum royalty to the Post 
Office of 10 per cent, of the gross revenues. The United 
Telephone Company confincfl its operations to London ; sub- 
sidiary companies were forme<l to operate in the provinces. 
The Post Office at the same time established several telephone 
exchanges in provincial towns .so as to cmable the Postmaster- 
General “ to negotiate with the telephone companies in a 
.satisfactory manner for licences." 

1882. I'hc Postmaster-(Ten(?ral (Mr Fawcett) declared that he 
would issue no more licences unless the licenset's agreed to 
sell teh‘phones to the Post Office. As a result only eight 
companies out of over seventy that had apidiod obtained or 
acci*])tc(l licences. 

1883. 'I'he Post Office jjrojjosed to engage in active competition 
with the telephone com[)aiues, but the Treasury at that time 
opposed this policy on the ground that flic state .shouhl at 
most be ready to supplement and not to snp(‘rsede private 
entc rprise. 

1884. Tlie licences within restricted areas having proved unsuit- 
able for the growing Imsiness, public opinion apiiealed to the 
Post (.)ffice to issiK' ik'w lircmces applicable to the whole country. 
All limitations of areas wtT(i r<nnov(‘d and licensees were 
allowed to open public call offices but not to receive or deliver 
written messages, and they were allowed to erect trunk wires, 
I'hc royalty of 10 ])er cent, was continued. The Post Office 
ri'served the right to com])ete either directly or by granting 
oilier licences, and it was under no obligation to grant way- 
leavi's. The new licences were to terminate in 1911 without 
any provision for i.>iirchas<‘ or compensation in that y«*ar, but 
wiili the option to the government to purchase the plant of 
the licens(‘es in 1890, 1897, or i(;04 at a price to be deler- 
mined by arbitration. The United rele])hone Coni|.>any a.sked 
parliaiinmt for rights of way in streids but was refused, and 
its only right to place overhead wires wa.s obtained by private 
wayleaves. 

1885. I'he United Teh’phone Company again applied unsuccess- 
fulh' for right to lay wires underground. 

1888. 'I'he application of the company for permi.s.sion to lay 
wires in streets was again refused. 

1889. After the withdrawal of the restriction against the com- 
jianies erecting trunk wires it became evident that the develop- 
menl of the telephone .services throughout the country would 
be facilitated by complete intercommunication and uniformity 
of sy.sterns, and that economies could be effected by concen- 
tration of management. Thf^ various companies therefore 
amalgamated as tlie Xalional 'i'elephone Compan3^ 

1890. 'I'ht' government had the option to buy out the companii‘s 
under the licences of 1S84, V)ut did not exercise it. 'I'he J^ell 
telephone pat<mt.s expired. The National Telephone Company 
applied to the London County Council for permission to lay 
wires underground and continued efforts till iS<;9 to obtain 
this power, but without success. 

189T. 'The duke of Marllx>rough, in the name of the New Tele- 
phone Company, inaugurated a campaign for cheaper telephone 
services, but the New Telephone Company was subsequently 
merged in the National Telephone Company. 

1892. The National Telephone Company again ap])lied to parlia- 
ment for powers to lay wires underground ; public discontent 
with inadequate telc])hone services was expressed, and at the 
same time the competition of the telephone with the Post 
Office telegraph became more manifest. The government again 
changcil its policy. It compelled the companies to .sell their 
trunk wires to the Post Office, leaving the local cxchiinges in 
the hands of the companies. It al.so expressed willingness that 
the companies should have rights of way in the streets. 

1S93. 'I'he National Telcjihone Company again applied to parlia- 
ment for power to lay wires underground, but was refused. 

1894. The draft agreement between the government and the 


National Telephone Company to carry out the policy of 1892 
was submitted to parliament and led to much discussion. 
Local authorities (particularly London and Glasgow) refused 
to permit the company to lay wires undergrounil. 

1895. A select committee of the Uou.se of Commons (with Mr 
Arnold Morley, Postmaster-GtuuTal, as chairman) was ap- 
pointed “ to consider and report whether the provision now 
made for the telephone service in local are^s is adequate, and 
whether it is expedient to supplement or improve this pro- 
vision either by the granting of licence.s to local authorities 
or othenvise." 'I'lie committee was not nnanimoiis and made 
no report, but merely submitted to the House the evidence it 
had taken. 

1896. 'I'hii trunk wires were transferred to the Post OfTice in 
pursuance of the ]K)licy of 1892, but for all practical purpose's 
the local autluirilies had vetoed the permission of the govern- 
ment to the compaii)' to lay wires underground. 

1897. The government had an ojition to ])iirchase the plant of 
the company under the licences of 1884, but ilid not exercise 
it. The corporation of GLasgow having persisted in its efforts 
to obtain a licence, the Treasury appointed Sheriff Andrew 
Jameson (afterwards Lord Anlwall) a special commissioner 
to holtl a local inquiry in Glasgow to report whether the tele- 
phone service in that city^ was ailetjuatc aiul efficient and 
whether it w^as expedient to grant the corporation a licence. 
The commissioner rej)ortcil that the service was adequate but 
not efficient ; that the rates were reasonable but that the 
corporation was responsible for unreasonably withholding 
facilities, thus rendering the service ineflicijiit ; that it was 
inexpedient to grant the cor])oration a licence because the 
funds of a city ought not to be ap])lied for the benefit of a limited 
class of citizens ; that delay and w’aste would result from two 
systems in one area and would increase the difficulties of tlie 
government in 1911 ; and that the corjioration had not proved 
it could work tint licencei without placing a burden on the 
rates. 

1898. 'I'he policy of the government was again changed ; Mr 
R. W. llanbiiry. Financial Secretary to the Treasury and 
representative in the House of ('ornmons of the Postma.sler- 
Geiieral, ailvocatcd the granting of licences to local autho- 
rities. A select committee was ajipoinled with Mr llanbury 
as chairman to consider " whether the ielejihune service is 
calculateil to become of such general benefit as to justify its 
being undertaken by municipal and other local authorities, and 
if .so under what conditions." The committee reported (9th 
August) that the telejihone .service was not likely to bi'come of 
gt'iieral benefit " so long as the ])resenl ])ractical monopoly in the 
hands of afirivate coiiqiany shall continue." 'I'he committee 
considered that the Post Ollice was not prevented either by 
legal agreement or by goo<l faith from limiting or ending the 
monopoly of the company, an<l that competition appeared to 
be both expedient and nec(;ssary in order to extend and popu- 
larize the service and to avoid tlie danger that a purchase of 
the company’s undertaking at an inflated price might be 
forced ii])on tlu; government. While considering that a really 
efficient Post Office service would altord the bc.st means for 
securing such competition, it recommended that general, imme- 
diate and effective com])etitioii should at once be undertaken 
either by the Post Office or by local aiithorif ies. 'I'he Associa- 
tion of Municipal (Tnporations passed resolution.s on tlie 28th of 
April that “ the subject of teleplioiiic supply should be treated 
as an imperial and not as a local one, ancl that the Po.stmaster- 
Ceneral should have the sole control cjf the telephone sy.stem,’* 
and " that in the event of the Postmaster-General not taking 
over the telephone service it should be comptdimt for municipal 
aii<l other local authorities to undertake' such services within 
areas compo-sed of their own districts or combination of such 
districts.*’ 

1899. In pursuance of the report of the select committee, 1898, 
the 'I'elegraph Act 1899 was passer! to enable the Post Office 
to develop its telephone exchange businc^ss, for which a loan 
of ;^2,(XK),ooo w’as sanctioned, ami to empower local authorities, 
subject to certain conditions, to enter upon telephone business. 
'I'he licence of the National Telephone ( ompany w’as extenderl 
SO as to be co-extensive with that of a competitive licence for 
any loc:;ility on comlition that the coinjiany shouM afford 
intrircommunication with tlie telephone systems of the new 
licensees. In sliort, all-rounrl competition wns authorized, and 
the Post Office flecided to establish a telephone system in London 
in conip'Aition with the com]>any. 

1900. The Telegraph .\ct 1899, while j)rovi(Ung for intercom- 
munication between the telephone systf'ms of the lcx:al autho- 
rities and the company, did not give the Post Office the right 
to demand intercommunication between its exchanges and 
those of the company. 'I'lie Post Office co-o])erated with the 
London County (Council to put difficulties in the way of tho 
company which had placed wires underground in T^ondon with 
the consent of the local road authorities. In I'ebruary the 
Postmaster-General applied for an injunction to restrain tho 
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company from opening any street or public road within the 
county of I.ondon without the consent of the Postmaster- 
General and the London County Council, which injunction was 
granted in July. 

1901. The government policy of 1899 was aban<loned in London, 
the Post Office making an agreement with the company in 
regard to the London business. The company consented to 
free intercommunication between its subscribers and those of 
the Post Office, and iimlertot)k to charge rates identical with 
those charged by the Post Office. The Postmaster-General on 
the other hand agreed to provide underground wires for the 
company on a rental, and agreed to Iniy in igi i the company’s 
plant in London at the cost of construction less allowance for 
repairs and depreciation. 

1904. The government hatl option to purchase the company’s 
provincial plant under the licence of 1S84. Negotiations took 
place, but no agreement was reached. 

1905. The government contrac toil to buy the company’s plant in 
1911, thus in effect annulling the act of 1899 which had failetl 
to accomplish its object of establishing all-round competition. 

By 1907 altogether 59 local authc^rities had examined the 
proposition of establishing telephone systems after 1899. and 
licences were granted to local autliorities at Brighton, Belfast, 
Chard. Glasgow. Grantham, Huddcrsheld, ?lull, Portsmouth, 
Swansea, Tunbridge Wells, Oldham, Scarborough aiul H.xttlc 
pool, but only .six municipalities proceeded with the business. 
Glasgow opened its exchange in March 1901, Tunbridge Wells 
in May looi, Portsmouth in March 1905, Brighton in October 
1903, Swansea in November 1903 and Hull in October 
The Tunbridge Wells and Swansea municipal undertakings 
were subsecpiently sokl to the National relephone (!ompany, 
and the Glasgow and Brighton undertakings to the lk>st Olfice. 
Hull and 1 Portsmouth were the only municipal telcjihone 
systems working in 1907. 

The effect of the unsettled policy of the Po.st Office until 
1905 and of the difiiailties created by the local authorities was 
that the National 'relephone Company was nc\ er able to do its 
best to develop the enterprise on the most efficient lines. In 
1885 there were only 3800 telephone subscribers in London 
and less than 10,000 in the rest of the United Kingdom, and 
telephonic services w’ere available in only about 75 towns, w'hile 
in the same year the American Bell Telephone ('ompany had 
over 134,000 subscribers. The removal in 1884 of the pro- 
hibition against the erection of trunk lines at once enabled 
considerable e.\j)ansion to take place. Within six years the 
services had been extended to 400 towns with about 55,000 
subscribers. I^arge as this progress was it would have been 
much greater if the Telephone Company had been granted 
adequate powers to put wires underground and thus instal a 
complete metallic circuit in place of the single wire, earth- 
return, circuit which it was constrained to employ. Subse- 
quently the progress was still greater. In 1906 there were 
30,551, equal to 7*2 per cent., more telephone stations in the 
United Kingdom than in the ten Fairopean t:ountrie.s of Aiustria, 
Hungary, Belgium, Denmark, Holland, Italy, Norway, Portugal, 
Russi.a, Sweden and Switzerland, having a combined popula- 
tion of 288 millions as against a population of 42 millions in 
the United Kingdom. Apart from France, Germany and 
Switzerland, there was no European country that had as many' 
telephones working as London. That city, with a population 
of 6 millions, had nearly as many telephones a.s the whole of 
Sweden with about the same population, or as the whole of 
France with a population of 39 millions. 'I’he only European 
country which can be compared with the United Kingdom in 
telephone development is Germany. With a population of 
58 millions there are lo’z telephones per looo of the population 
in that country compared with 10*15 in Great Britain and 
Ireland. The development of telephony in the United States 
of America is much greater than anywhere else ; on the 1st of 
January 1907, 5 per cent, of the population were telephone 
subscribers. 

Tariffs. — Telephone business is characterized by two features: 
(i) that the capital account is never closed, and (2) that the costli- 
ness of the service increases with the size of the undertaking, 'the 
original method of charging adopted in Great Britain took the 
telephone instrument as the unit, charging a fixed annual rental 
independent of the amount of use to which the instrument was 
lit. The study of telephone economics .showed that the proper 
asis for charging was the “ message-mile,” on the theory that the 


user should pay according to the facilities offered and the extent 
to which he made use of them. In a large city, where several inter- 
connected exchanges have to be built and thousands of subscribers 
are put into coinnuinication with each other, the service is at once 
more costly and more valuable than in a small town with a few 
hundred subscribers accommoilated in one exchange. Diffcrciu.es 
not only in the size of towns, but in the arrangt inent and char- 
acter of the population, make each district a telephone problem by 
itself, and nullify close comparisons between teleplione rates and 
telephone efficiencies in different areas and difl<rent countrie.s. 
But the tendency is toward.s a system of charging .1 moderate sum 
to cover the rent of the instrument and an additional fee per 
message. For instance, in the county of London, the teleplione 
tariff is £$ per annum plus id. per call within the county and 2d. 
per call outside the county. Subscribers outside the county'^ of 
I.ondon pay only in annual subscription and id. per call to sub- 
scribers on the same exchange and 2d. pf*r call to subscribers on other 
exchanges. In each case the minimum annual amount for message 
fees is £1, los. The alternative is given of an unlimited service 
(” flat rate ”) at £17 per annum. In the provinces the unlimited 
service costs only £7, los. for subscribers within half a mile of 
the exchange, £1. 5s. Iieing charged for every additional quarter 
of a mile or fraction thereof. The toll or message rates are £},, 
with id. per call, with a minimum of £\, los. As the cost ol the 
service varies in proportion to the amount of use, the toll rate is 
more scientific, anrl it has the further advantage of discouraging 
the unnecessary use of the instrument, which causes congestion of 
traffic at busy hours and also results in lines being ” engaged ” 
when serious business calls are made. The tariff for unlimited 
use has to be made very high to cover the cost of the additional 
burdens thrown upon the service, and it only works economical^' 
to the individual subscriber wlio has an exceptionally large number 
of calls originating from his instrument. The message-rate system 
eipializes tlie charges according to tlie service rend«‘red. Another 
method of charge, known as the ” measured service rate,” is de- 
signed to make the suliscriber pay in j^roportion to the quality 
and quantity of the service lu* takes. It is widely used in America, 
and w'as introduced into Great Jlritain in 1907. d'he subseriber 
pay's a fixed annual rent which covers a certain number of fret* out- 
ward calls, say 5(X) ; adtlitional ('alls he ])urchases in advance in 
blocks of several hundred at so much per hundred, the ])rice lieing 
reduced as the number increases. 

For subscrilxTs wlio desire the telephone for occasional use, the 
party'-line syst(*m has been devised, whereby' several telt*phones are 
connected to one line leading to tlie exchange. In I.ondon a Iwo- 
linc parly service costs £}, per annum, the message fees being id. 
per call to subscrilx'rs within the county and 2d. ]H‘r call to tliost^ 
outside it, with a minimum of £■{. 'I'hc f(‘e charged for the use of 
public telephone call offices is 2d. p(T messagt*. 

The trunk line servicti is cliargc'd for on rates which vary^ from 
3d. (for 25 m.) up to IS. (for 100 m.) for a three minutes’ conversa- 
tion Ix'twccn 6 a.m. and 8 p.m. For ev(Ty' 4(.) in. above 100 m. an 
additional 6d. per conversation is charged. A reduction has been 
made in tluf charges for trunk calls at night, and calls for single 
])enods of three minutes are allowed at half the ordinary rales 
ludwceii 7 i>.m. and 7 a.m. A call between London and Liverpool, 
which ordinarily costs 2s., can be made for is. between those hours. 
'Phe growth of traffic on this basis has been considerable, and the 
arrangement has proved of advantage to the public, as it provides 
chca]) facilities at times which are convenient for social conversation. 

Telephone subscribers may telephone ordinary messages to any 
post office Avliich may he readied through the local exchange' 
system, or by means of the trunk wires, in order that the messages 
may be written down and forwarded as telegrams or express letters 
or ordinary letters. Subscribers to exchanges may also make 
arrangements to liavc all telegrams (except l^ress t(:legrams) ad- 
dressed to them delivered by' telephone instead of messengt'r. 
Telephone subscribers may also obtain the services of an express 
messenger by telephoning to the nearest post office connoctcnl with 
the exchange. 

National Telephone Company. — Tlu* issued share and debenture 
capital of the company on the 31st of December 1907 was : - 


i5,(joo 1st preference shares of ^10 each . . ;£i5o.(X)o 

i S,coi 6% 2nd prcferenci? shares of £\o each . 1 5o,()oc) 

250,0x1 5% 3rd preference shares of £5 each . . i,25o,(Xx.) 

6% preferred stock . . . . ' . . . 2, 22 5,0x2 

Deferred stock 3,S66|42 5 

71.715 new shares of £^ each ' 


;r7,50),oxi 

31% debenture stock 2.0x1, (xx) 

4% debenture stock 1,716,59^ 


;^i 1,210.593 


The company has a reserve fund of £i , thf* major part 
of which is invested in the business. The gross income' for the year 
1907 amouTitcfi to £2 ,7^2,22^ , of which £2^7 ,()2o was paid to the 
Post Office in respect of royalties. The working expenses amounted 
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to i! 1, 5 30, 003 or 62*6 per cent, of the net income, leaving a profit 
for the year of 1 4, 2 1 6. 

At the time of tlie formation of the various telephone companies 
the enterprises wore regarded as speculative, and much of the 
capital w’as raised at a discount. The business subsequently 
proved protitable, good dividends were paid, and the securities 
for the most j)art commanded a premium in the market. After the 
consolidation of the companies in i88y-i8go the profits declined, 
patent rights had expiretl, material reductions were made in the 
rates for teU phone services, and considerable replacements of plant 
became necessary, the cost of which was charged to revenue. 

Af*recmevt of 1905. — By this agreement the Postmaster-General 
agreed to jmrehase all plant, land and buiUlings of the National 
Telc7>hone ( ompany in use at tlie date of the agreement or con- 
structed after that date in accordance wath the specification and 
rules contained in the agreement, subject to the right of the Post- 
nuister-Gen'-ral to object to take over any plant not suited to his 
recpiirement s. d’he price is to be fixetl by the Railway and ('anal 
('ommissiomTS as arbitrators on the basis of the “ then value,** 
exclusive ol any allowance for past or future profits or any com- 
pensation for compulsory sale or other consideration. In those 
cases in wliich the company’s licence has been extended beyoml 
10 1 1 (Glasgow to 1913, Swansea to 1926, Brighton to 1926 and 
Portsinoiitli to 192b) the Postniaster-( ieneral will buy the iinex- 
pired licence with allowance for g<x)dwill. The Postmaster-General 
agreed also to buy the private wire plant of the company at a 
value based upon three years’ purchase of the net profits on the 
average of the three years ending 31st of December 1911. The 
Postmaster-General also agreed to lay underground wires for the 
ct>mpany at an annual rental of /i per mile of double wire in any 
local area in which the company was operating, but not in areas in 
which the municipalities had estaldished excliangcs. E'ree inter- 
communiention was established by the agreement between the 
subscribers of tlie company and those of the Post Office, and a scale 
of charges was adopted or arranged to be agreed as binding on 
both the l*ost Office and the company. The late Mr W. E. T/. 
Gaine, general manager of the company, stated before the Select 
Committee that in the view of the directors the bargain \vas a hanl 
one, because it gave no consideration in respect of the goodwill of 
the great business, with its gross income of over ;^2,<xK),tKX) per 
annum and its net revenue of over ;(]75().(xx), which the company 
had built iqi. The conqiariy had had to pay for all the experiments 
and mistakes which are inlierent in the launching and development 
of any new industry. It had paid the Post Office in royalties already 
;^T .8,|S,cxx), and the Post Office under the agreement would step 
into the business in tqti by merely paying for the plant employed. 
'Fhe Association of Miinici])al (.'orjiorations and tlie London (I'ounty 
('ouncil, on the otlier hand, considered tlie terms of piircliasc to be 
too favourable to the conqiany. The f.ondon County Council, 
acconling to the statement of its comptroller, was disturbed by the 
hojie exjiressed by tlie manager of the company, that the holders 
of the com])any’s ordinary shares would obtain the par value of 
their shares in 1911. Inasmuch as the debenture stocks and pre- 
ference shares would have to be redeemed in 1911 at premiums 
ranging from 3 to 5 jier cent., the state wouUl have to pay the 
company if253,(H)0 in excess of the total of the outstanding securities 
in order to enable the ordinary shares to receive par, and in the 
council’s view this jiayment would diminish the probability of the 
I’ust Oltice being able to afford a substantial rctluction in the 
teli’phunc charges. 

Post Office Telephones . — ^The number of trunk wire centres open 
on the 31st of March 1907 was 533, and the total number of trunk 
circuits was 21)43, containing about 73.cxx> m. of double wire. The 
capital expenditure on the purchase and development of the trunk 
wire system amounted to ;^3,37f>.2f;2. The total number of con- 
versations which took place over the trunk wires during the year 
1906-1907 was I9,8()3,3 (x). Tlie gross revenue derived from the trunk 
services was ;f48o,658, being an average of 5*82d. per conversation. 
The total number of subscribers to the Post Office provincial ex- 
changes on the 31st of Alarch 1907 (excluding those in Glasgow 
and Brighton) was 10.010, and the number of telephones rented w’as 
I2,(X)6. 'I'he Glasgow system included 11,103 subscribers’ lines 
with 12,964 telephones, and the Brighton system contained 1542 
subscribers’ lines with 1884 telephones. The sum received by the 
I’ost Office as rental in resjiect of private wires was /i83,cxx). The 
yt^ar’s working of the whole telephone system of the Post Office 
showed a balance of ^^45 1 ,787 after payment of the working expenses, 
while the estimated amount required to provide for depreciation 
of plant and interest at 3 per cent, on tlie total expenditure, of 
17,2^2,000 was ^432, 726. 

The number of telephones connected with the Post Office system 
in the metropolitan area on the 31st of March 1907 was 41,236, and 
additional subscribers w’ere being connected at the rate of about 
150 a week. There were 425 post office call-offices in the London 
area. The length of underground pipes which had been laid in 
the metropolitan area for telephone purposes was 2030 m. Gables 
containing 317,789 m. of wire had been laid, including 69.066 m. 
renietl by the National Telephone Company. The average cost of 
constructing an exchange circuit in the metropolitan area (including 


. 557 

the installation of telephone instruments and of exchange apparatus, 
but excluding the ])rovision of spare plant) has been ^33. Taking 
into account the wliole system (including spare plant of all kinds), 
the capital expenditure per station {i.e. per telephone connected 
w’ith an exchange) stands at less than ^^50. 

International Telephone Lines. — The ,\nglo-French telephone 
service, which was opened between London and Paiis in April 
1891, was extended to the principal towns in h'ngland and ETaiico 
on the nth of April 1904. The service has since been extended to 
certain other ICnglish provincial towns ; and the Anglo-Belgian 
telephone service has similarly been extended. There are now 
four circuits between London and l*aris, one between London and 
Lille, and two between London and Brussels, the last carrying an 
increasing amount of traffic. Ex])eriinents have been made in 
telephonic communication between London aiul Rome by way of 
Pans. It was found possible to exchange speech when the con- 
ditions W’ere exceptionally favourable ; but in spite of the partial 
success of the experiment, a public .service between the two ca])itals 
is not at ])resent pr.icticable. 

References. — Reports of Select Committee on Telephone and Tele- 
graph ll'ixci (1885). of Select Committee on Telegraph Bill (1892). of 
Joint Committee of the House of Lords and the House of Commons on 
Llectric Powers {Protective Clauses) (1893), of Select Committee on 
Telephone Service (1895), of Select Committee on Telephones (1898), 
and of Select Committee on Post Office (Telephone) A greement (1905) ; 
Treasury Minutes (1892 and 1899); Annual Reports of the Post- 
master-General: Report to the Treasury by Sheriff Andrew Jameson 
on Glasgozo Telephone Enquiry (1897) ; H. R. Meyer, Public Owner- 
ship and the Telephone in Great Britain (London, 1907) ; I‘ 2 . Garcke, 
Manual of Electrical Undertakings (i896-]go8). (E. Ga.) 

TELESCOPE, an optical instrument employed to view dis- 
tant objects. T'he term “ photographic telescope ” has been 
applied to instruments employed to record the appearance of 
celestial objects by photography. The word was coined by 
Demi.scianus, a Greek scholar, at the recjuest of Fcdcrigo Cesi, 
founder of the Accademia dei Linceiy Jrom the Greek tt/Ac, far, 
and crKOTTcee, to see. It was used by Galileo as early as 1612, 
and came into English use much later, when it supplanted 
trunk and cylinder, the terms hitherto used to denote the 
telescope. 

History 

The credit of the discovery of the telescope has been a fruit- 
ful subject of discussion. Thus, because Democritus announced 
that the .Milky Way is composed of vast multitudes of stars, 
it has i)een maintained that he could only have been led to 
form siK'h an opinion from actual (‘xamination of the? heavens 
with a t(*l(?scope. Oth(T passage's from the (ireck and I.atin 
authors have similarly been cite'fl to prove that the telescope 
was known to the ancients. Jkit, as has been remarked by 
Dr Robert Grant {History of Physical Astronomy, p. 515), we 
are no more warranted in drawing so important a conclusion 
from casual remarks, however sagacious, than wc should be 
justified in stating that Seneca was in possession of tlie dis- 
coveries of Newton because he predicted that comets w'ould one 
day be found to revolve in periodic orbits. William Molyneux, 
in his Dioptrica Nova (1692), p. 256, declares his opinion that 
Roger Bacon (who died r. 1294) “ perfectly well understand 
all kinds of optic glasses, and knew likewise the method of 
combining them .so as to compose some such instnimcnt as our 

telescope.” He cites a passage from Bacon’s Opus Majiis, 

p. 377 of jebb’s edition, 1733, translated as follows : — 

“ Greater things than these may he performed by refracted vision. 
For it is ensy to understand by the c.inons above mentioned that 
the greatest objects may appear exce(‘dinglv small, and the contrary, 
also that the most remote objects may appear just at hand, and the 
converse ; for wc can give sucli figures to transparent bodies, and 
(lispose them in such order with respect to the eye and the objects, 
that the rays shall be refracted and bent towards any place we 
please, so that w’c shall see the object near at hand or at any dis- 
tance under any angle w'e please. And thus from an incredible 

distance we may read the smallest letters, and may number the 

smallest particles of dust and sand, by reason of the greatness of the 
angle under which we see them. . . . Thus also the sun, moon and 
stars may be made to descend hither in appearance, and to be visible 
over the heads of our enemies, and many things of the like sort, which 
jjersons unacquainted with such things would refuse to believe.” 

Molyneux also cites from Bacon’s Epistola ad Paristensetn, 
“ Of the Secrets of Art and Nature,” chap. 5 : — 

” Glasses or diaphanous bodies may be so formed that the most 
remote objects may appear just at hand, and the contrary, so that 
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we may read the smallest letters at an incredible distance, and 
may number things, though never so small, and may make the 
stars also appear as near as we please.” 

These passages certainly prove that Bacon had very nearly, 
if not perfectly, arrived at theoretical proof of the possibility 
of constructing a telescope and a microscope ; but his writings 
give no account of the trial of an actual telescope, nor any 
detailed results of the application of a telescope to an examina- 
tion of the heavens. It has been pointed out by Dr Robert 
Smith, in his Complete System of Opticks, that Bacon imagines 
some elTects of telescopes which cannot be performed by them, 
and his conclusion is that Bacon never actually looked through 
a telescope. 

Giambattista della Porta, in his Magia Naturalis, printed in 
1558, makes the following remarkable statement : — 

” If you do but know how to join the two (viz., the concave and 
the convex glasses) rightly together, you will see both remote and 
near objects larger than they otherwise appear, and withal very 
distinct.” 

Wolfius infers from this passage that its author was the first 
actual constructor of a telescope, and it appears not improbable 
that by happy a(!cidcnt Porta really did make some primitive 
form of telescope which excited the wonder of his friends. 
Heire, however, his interest in the matter appears to have 
ceased, and he was unable cither to appreciate the importance 
of his discovery or to describe the means l)y whic h the object 
was attained. Kepler, who examined Porta’s account of liis 
concave and convex lenses by desire of his patron the emperor 
Rudolph, declared that it was pcrfec'tly unintelligible. Poggen- 
dorff (Cesc/i. der P/iysik, p. 134) throws considerable doubt on 
the originality of Porta’s statement. 

Thomas Digges, in his Stralioticus, p. 359, published in 1579, 
states that his father, Leonard Digges, 

” among other ( urious practices had a method of discovering by 
perspective' glasses set at due angles all objects j)relty far distant 
that the sun shone upon, which lay in the country round about,” 

and that this was by the help of a manusc'ript book of Roger 
Bacon of Oxford, who he conceived was the only man besides 
his father who knew it. 'bhere is also the following passage in 
the Pantometria (bk. i. chap. 2 t) of Leonard Digges^ (originally 
published by his son Thomas in 1571, and again in 1591) : — 

” Marvellous are the conclusions that may be performed by glassc^s 
concave and convex, of circular and parabolic forms, using for 
multiplication of beams sometime? the aid of glasses transparent, 
which, by fraction, should unite or dissipate the images or figures 
presented by the reflection of other.” 

He then describes the effects of magnification from a combina- 
tion of lenses or mirrors, adding : — 

” But of these conclusions 1 miiide not here to intreatc, having at 
large in a volume * by itselfe opened the miraculous I'tfects of iier- 
spectivc glasses.” 

It is impossible to discredit the significance of these quotations, 
for the works in which they occur were published more than 
twenty yetirs before the original date claimed for the discovery 
of the telescope in Holland. 

But it is quite certain that previous to 1600 the telescope 
was unknown, except possibly to individuals who failed to s(?c 
its practical importance, and who confint^d its use to curious 
practices or to demonstrations of “ natural magic.” The 
practical discovery of the instrument was certainly made in 
Holland about 1608, but the credit of the original invention has 
been claimed on behalf of three individuals, Hans Lippershey 
and Zacharias Jan.sen, spectacle-makers in ]\Iiddelburg, and 
James Metius of Alkmaar (brother of Adrian Metius the mathe- 
matician). 

Descartes, in his treatise on Dioptrics (1637), attrilnites the dis- 
covery to Metius ” about thirty years ago,” whilst Schyraelus do 
Rheita, a Capuchin friar, in his Ocidus Enoch et EHae (Antwerp, 
1645), gives the credit to Lippershey about 1600. Peter Borel, 

* He dietl about 1570. His son alludes to his untimely deatli in 
the preface to the Pantometria. 

* There is no further trace of this volume. 


physician to the king of France, published at The Hague, in 1655, 
a work Dc Vero Tclcscnpii Inucntorc. He was assisted in its pre- 
paration by VV’^illiaiii Borel, Dutch envoy at the court of France, 
and the latter declares, as the result of patient invcstig.ition, that 
Jansen and his father were the real inventors of the telescope in 
1610, and that Lipjjcrshcy only made a telescope after hints acci- 
dentally communicated to him of the details of Jansen inv(’ntion. 
Blit the most trustworthy information on the subject is to be got 
from the researches of J. H. van Swinden.® Briefly summarized, 
this evidence is as follows. In the library of the university of 
Leyden, amongst the MSS. of llnygens there is an oiiginal cojiy 
of a document (dated 17th October 1608) addressed to the states- 
general by Jacob Andrianzoon (the same individual wlio is called 
James Metius l)y Descartes), petitioning for the cxclusix e right of 
sc'lling an instrument of his invention by- which distant objects 
appear larger and more distinct. lie states that he had discovered 
the instrument by^ accident when engaged in making eN|)erimcnts, 
and had so far perfected it that distant objects were made as visible 
and distinct by his instrument as could be done with the one which 
had been lately offered to the slates by a citizen and spectacli;- 
niaker of MitUlclburg. Among the acts of the states-gcneral pre- 
served in the g(wernment archives at 'I'hc Hague, Van Swinden 
found that on 2nd October 1608 the assembly of the states look into 
consideration the petition of Hans Lippershey, spectacL ^maker, a 
native of Wescl and an inhabitant of MicUlelburg, inventor of an 
inslnimenl for seeing at a distance. On 4th October a committee 
was appointed to test the instrument, and on the 6th ol the same 
month the assembly agreed to give Id])pcrshey pcx.) florins for his 
instrument. Further, on the 15th December of the same year they 
examined an instrument inventetl by Lii)])ershey at their request 
to see with both eyes, and gave liim orders to execute two similar 
instruments at 900 florins each ; but, as many otlier persons had 
knowledge of tliis new invention to see at a distance, tlu y did not 
deem it ex])eilicut to grant him an exclusive privilege to sell such 
instruments. The dates of these documents dispose eflcLtually of 
BoreTs statement that Lij)pershey borrowed the itleas of Jansen in 
1610. They also prove that, whilst Metius was in possession of a 
telescope, with which he may have experimented, about the time 
when Lii)pershey pn'sented his application for patent rights, yet 
he makes no pretension that lapperslicy borrowed the invention 
from him. The conclusion is that LipfH'rshey was the first person 
who independently invented the telesro]>e, and at the same time 
made the instrument known to the world, 'riic common story is 
that Lippershey, ha]>pening om* day, wliilst holding a sju'cbude-lens 
in either hand, to direct tliem towards the steeple of a neighliouring 
church, was astonished, on looking tlirough the nearer lens, to find 
that the weathercock appean'd nearer and more distinct. He 
fitted the lenses in a lube, in order to adjust anil preserve their 
relative distances, and thus constructed his first telescope. But 
doubt may be thrown on this traditional account owing to the 
further statement that tlic image of the weathercock so viewed was 
seen turned upside down. All the original Dutch telescopes were 
com])ose<.l of a convex and a concave lens, and telescopes so con- 
structed do not iuviTt. 'I'hc inverting telescope, composed of two 
convex lenses, was a later invention ; still it is not impossible that 
the original experiment was made with two convex lenses. 

Telescopes .seem to have been made in Holland in consider- 
able numbers soon after the date of their invention, and rapidly 
found their way ov(?r Europi'. Sirturus, in his De Telcscopio 
(1618), slates that “a Frenchman proceeded to Milan in the 
month of May 1609 and offered a telescope for sale to Count di 
Fuentes ” ; and Lorenzi Pigorna writes/ under date 315! 
August 1609^ that “ (mlileo liad been appointed lecturer at 
Padua for life on account of a perspective like the one which 
tvas s(‘nt from Flunilers to Cardinal Borghese.” wSimon Marius, 
the (German astronomer, appears to have made astronomical 
observations in 1609 with a tclesco{)e which he procured from 
Holland, and Professor S. P. Rigaud of Oxford found from the 
MSS. of Harriot, the mathematician, that he had been making 
astronomical observations with a Dutc:h telescope as early as 
July 1609. Galileo, in his Nimcius Sidereus, states that, 
happening to bo in Venice about the month of May 1609, he 
heard that a Belgian had invented a perspective instrument by 
means of which distant objects appeared nearer and larger, 
and that he discovered its construction by considering the effects 
of refraction. In his Saggiatore Galileo states that he solved 
the problem of the construction of a tele.scope the first night 
after his return to Padua from Venice, and made his first tele- 
scope ni'xt day by fitting a convex lens in one extremity of a 
leaden tube and a concave lens in the other one. A few days 
afterwards, having succeeded in making a better telescope than 

» See Dr G. Moll of Utrecht, in Jottrn. Roy. Inst., vol. i., 1831. 

* Lettre d’ Uomini lllustri, p. 112 (Venice, 1744). 
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th(‘ first, he took it to Venice, where he communicated the details 
of liis invention to the public, and presented the instrument 
itself to the doge Leonardo Donato, sitting in full council. 
'Fhe senate, in return, settled him for life in his lectureship at 
Padua and doubled liis salary, which was previously 500 florins 
and which tlien became treble that which any of his predecessors 
had enjoyed. Galileo may thus claim to have invented the 
telescope independently, but not till he had heard that others 
had done so. In fact the time was ripe ; and, as often happens 
in similar circumstances, only a hint was necessary to complete 
the latent chain of thought. Galileo devoted all his time to 
improving and perfecting the telescope. Knowing the theory^ 
of his instrument, and possessed of much practical skill, coupled 
with unwearied patience, he conquered the difficulties of grind- 
ing and polishing the lenses, and soon succeeded in producing 
telescopes of greatly increased power. Ilis first telescope 
magnified three diameters; but he soon made instruments 
which magnified eight diameters, and finally one that magnified 
lhirt)'-thn‘e diameters.^ With this last instrument he dis- 
covered in 1610 the satellites of Jupiter, and soon afterwards 
the spots on the sun, the phases of Venus, and the hills and 
valleys on the moon. He demonstrated the rotation of the 
satellites of Jupiter round the planet, and gave rough predictions 
of their configurations, proved the rotation of llie sun on its 
axis, estai)lishe(l the general truth of the Copernican system as 
compared with that of Ptolemy, and fairly routed the fanciful 
dogmas of the philosophers. These brilliant achievements, 
together with the immense improvement of the instrument 
under the hands of Galileo, overshadowed in a great degree the 
credit due to the original discoverer, and led to the universal 
adoption of the name of the Galilean telescope for the form of 
the instriiinent invented by Lippershey. 

Kepler first explained the theory and some of the practical 
advantages of a teltiscope constructed of two convex lenses in 
his Catoptrics (1611). The first person who actually constructed 
a telescope of this form was the Jesuit Christoph vSeheiner, who 
gives a description of it in his Rosa Ursina (1630). William 
Gascoigne was the first who practically a])preciatcd the chief 
advantages of the form of telescope suggested by Kepler, viz., 
the visibility of the image of a distant object simultaneously 
with that of a small material object placed in the common focus 
of the two lenses. This led to his invention of the micrometer 
and his application of t(*lescopic sights to astronomical instru- 
ments of precision (see Micrometer). Put it was not till about 
the middle of the 17th century that KeplcCs telescope came 
into geiK^ral use, and then, not so much because of the advantages 
pointed out by Gascoigne, but because its field of view was much 
larger than in the Galilean telescope. Phe first powerful tele- 
scopes of this construction were made by Huygens, alter much 
labour, in which he was assisted l)y his brother. With one of 
these, of T2-ft. focal length, he discovered the brightest of 
Saturn’s satellites (Titan) in 1655, and in 1659 he published his 
Systema Saturriium, in which was given for the first time a true 
explanation of Saturn’s ring, founded on observations made 
with the same inslrumcnt. The sharpness of image in Kepler’s 
telescope is very inferior to that of the Galilean instrument, so 
that when a high magnifying power is reejuired it becomes 
essential to increase the focal length. G. D. Cassini discovered 
Saturn’s fifth satellite (Rhea) in 1672 with a telescope of 35 ft., 
and the third and fourth satellites in 1684 with telescopes made 
by Campani of 100- and 136-ft. focal length. Huygens states 
that he and his brother made object-glasses of 170 and 210 ft. 
focal length, and he presented one of 123 ft. to the Royal 
Society of London. Adrien Auzout (d. 1691) and others are 
said to have made telescopes of from 300 to 600 ft. focus, but it 
does not appear that they were ever able to use them in practical 
observations. James Bradley, on 27th December 1722, actually 
measured the diameter of Venus with a telescope whose object- 
glass had a focal length of 212 J ft. In these very long telescopes 

^ This last power could not be exceeded with advantage in this 
form of telescope till after the invention of the achromatic object- 
glass. 
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no tube was employed, and they were consequently termed 
aerial telescopes, Hu}gens contrived some ingenious arrange- 
ments for directing such telescopes tow^ards any object visible 
in the heavens — the focal adjustment and centring of the eye- 
piece being preserved by a braced rod connecting the object- 
glass and eyc-piccc. Other contrivances for the same purpose 
arc described by Philippe de la Hire de VAcad,, 1715) 

and by Nicolaus Hartsocker {MisceL BeroL, 1710, vol. i. p. 261). 
Telescopes of such great length were naturally difficult to 
use, and must have taxed to the utmost the skill and patience 
of the observers. One cannot but pay a passing tribute of 
admiration to the men who, with such troublesome tools, 
achieved such results. 

Reflecting Telescopes. — Until Newton’s discovery of the dif- 
ferent refrangibility of light of different colours, it was generally 
supposed that object-glasses of telescopes were subject to no 
other errors than those which arose from the spherical figure 
of their surfaces, and the efforts of opticians were chiefly 
directed to the construction of lenses of other forms of 
curvature. James Gregory, in his Optica Promota (1663), 
discusses the forms of images of objects produced by 
lenses and mirrors, and shows that when the siirfa(’es of 
the lenses or mirrors are portions of spheres the images arc 
curves concave towards the objective, but if the curves of the 
surfaces are conic sec tions the s])hcrical aberration is corrected. 
He was well aware of the failures of all attempts to perfect 
telescopes by employing lenses of various forms of curvature, 
and aceordinglx' proposed the form of reflecting telescope which 
bears his name. But Gregory, acx'ording to his own confession, 
had no practical skill ; he could find no optician capable of 
realizing his ideas, and after some fruitless attempts was obliged 
to abandon all hope of bringing his telescope into practical 
use. Newton was the first to construct a reflecting telescope. 
When in 1666 he made his discovery of the different refrangi- 
bility of light of different colours, he soon perceived that the 
faults of the refracting tel(‘S('ope wctc due much more to this 
cause than to the spherical figure of the lenses. He over- 
hastily conc luded from some rough experiments {Optics^ bk. i. 
pt. ii. prop. 3) “ that all refracting substances diverged the 
prismatic colours in a constant jiroportion to their mean refrac- 
tion ” ; and he drew the natural conclusion “ that refraction 
could not be produced without colour,” and therefore “ that 
no improvement could be expected from the refracting tele- 
s('Of)e ” {Treatise on Optics j p. 112). But, having ascertained 
by experiment that for all colours of light the angle of incidence 
is equal to the angle of reflexion, he turned his attention to 
the construction of reflecting teles(*opes. After much experi- 
ment he selected an alloy of tin and copper as the most suitable 
material for his specula, and he devised means for grinding 
and polishing them. He did not attempt the formation of a 
parabolic figure on account of the probable mechanical diffi- 
culties, and he had besides satisfied himself that the chromatic 
and not the spherical aberration formed the chief faults of 
previous telescopes. Newton’s first telescope so far realized 
his expectations that he could see with its aid the satellites of 
Jupiter and the horns of Venus. Encouraged by this success, 
he made a second telescope of fij-in. focal length, with a 
magnifying power of 38 diameters, which he presented to the 
Royal Soc iety of London in December 1671. A third form 
of reflecting telescope was devised in 1672 by Cassegrain {Journal 
des S^'avansj 1672). No further practical advance appears to 
have l)een made in the design or construction of the instrument 
till the year 1723, when John Hadley (best knowm as the 
inventor of the sextant) presented to the Royal Society a 
reflecting telescope of the Newtonian construction, with a 
metallic speculum of 6-in. aperture and 62g-in. focal 
length, having eye-pieces magnifying up to 230 diameters. 
The instrument was examined by Pound and Bradley, the 
former of whom reported upon it in Phil. Trans. , 1723, No. 
378, p. 382. After remarking that Newton’s telescope “had 
lain neglected these fifty years,” they stated that Hadley had 
sufficiently shown “ that this noble invention does not consist 
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in bare theory.” Tliey compared its performance with that 
of the object-glass of 123-ft. focal length presented to the 
Royal Society by Huygens, and found tliat Hadley’s reflector 
“ will l)e«ir such a charge as to make it magnify the object as 
many times as the latter witli its due charge, and tliat it represents 
objects as distinct, though not altogether so clear and bright. ... 
Notwithstanding this difference in the l)rightness of the objects, 
we were able with this reflecting telescope to sec whatever we have 
hitherto discovered with the Hnygenian, particularly the transits 
of Jupiter's satellites and their shadows ov<‘r his <lisk. the black 
list in Saturn’s ring, and the eilge of his shadow cast on his ring. 
We have also seen with it scvenil times the five satellites of Saturn, 
in viewing of which this telescope had tlie advantage of the 
Huygenian at the time when we compared tlicni ; for, being in 
summer, and the Huygenian telescope being managed without a 
tube, the twilight prevented us from seeing in this some of these 
small objects which at the same time we could discern with the 
reflecting telescope.” 

Bradley and Molyneux, having been instmeted by Hadley in 
his methods of polishing specula, succeeded in producing some 
telescopes of considerable power, one of which had a focal 
length of 8 ft.; and, Molyneux having communicated these 
methods to Scarlet and Hearn, two London opticians, the ! 
manufacture of telescopes as a matter of business was com- 
menced by them (Smith’s Optuks, bk. iii. ch. i). Rut it was 
reserved for James Short of Edinburgh to give practical effect 
to Gregory’s original idea. Rorn at Edinburgh in 1710 and 
originally educated for the church, Short attracted the atten- 
tion of Maclaurin, professor of mathematics at the university, 
who permitted him about 1732 to make use of his rooms in 
the college buildings for experiiiients in the construction of 
telescopes. In Short’s first telescopes the specula were of 
glass, as suggested by Gregory, hut be afterwards used metallic 
specula only, and succeeded in giving to them true parabolic 
and elliptic figures. Short then adopted tclc.scope-nuiking as 
his profession, which he practised first in P'din burgh and after- 
wards in London. All Sliort’s telescopes were oi the Gregorian 
form, and some of them retain even to the present day their 
original high polish and sharp definition. Short died in T.ondoii 
in 1768, having realized a considerable fortune by the exercise 
of his profession. 

Achromatic Telescope. — 'I'lie historical secpience of events now 
brings us to the disco\'cr)' of the achromatic telescope. The 
first person who succeeded in making achromatic refracting 
telescopes seems to have been Chester Moor Hall, a gentleman 
of Essex. He argued that the different humours of the human 
eye so refract rays of light as to produce an image on the retina 
which is free from colour, and he reasonably argued that it 
might be possible to produce a like result by combining lenses 
composed of dilTerent refracting media.^ After devoting some 
time to the inquiry he found that by combining lenses formed 
of different kinds of glass the effect of the unequal refrangi- 
bility of light was corrected, and in 1733 he succeeded in con- 
structing telescopes which exhibited objects free from colour. 
One of these instruments of only 20-in. focal length had an 
aperture of 2i in. Hall was a man of independent means, 
and seems to have been careless of fame ; at least he Look no 
trouble to communicate his invention to the world. At a 
trial in Westminster Hall about the patent rights granted to 
John Dollond (Watkin Dollond),- Hall was admitted to be 

' The same argument was employed by Gregory more than fifty 
years previously, but had been followed by no practical result. The 
lens of the human eye is not achromatic. 

• At a meeting of the Royal Astronomical Society held on 9th May 
i886 a legal document, signed by Chester Moor Hall, was presented 
by R. B. Prosser of the Patent Office to the siKiety. On the same 
occasion A. C. Ranyard made the following interesting statement 
respecting Hall ; — 

‘^Some years ago very little was known about Moor Hall. It 
was known that, about seven years after the patent for making 
achromatic object-glasses was granted to Dollond, his claim to the 
invention was disputed by other instrument-makers, amongst 
them by a Mr Champness. an instrument-maker of Cornhill, who 
began to infringe the patent, alleging that John Dollond was not 
the real inventor, and that such telescopes had I'leen made twenty- 
five years before the granting of his patent by Mr Moor Hall. John 
Dollond, to whom the Copley medal of the Royal Society had been 


the first inventor of the achromatic telescope ; but it was 
ruled by Lord Mansfield that “it was not the person who locked 
his invention in his scrutoire that ought to profit for such 
invention, but he who brought it forth for the benefit of 
mankind.” ^ In 1747 Leonhard Euler communicated to the 
Berlin Academy of Sciences a memoir in which he endeavoured 
to prove the possibility of correcting both the chromatic and 
the spherical aberration of an object-glass. Like Gregory and 
Hall, he argued that, since the various humours of the human 
eye were so combined as to produce a perfect image, it should 
be pOvSsible by .suitable combinations of lenses ot different 
refracting media to construct a perfect object-glass. Adopting 
a hypothetical law of the dispersion of differently coloured 
rays of light, he proved analytically the possibility of con- 
structing an achromatic object-glass composed of lenses of glass 
and water. Hut all his efforts to produce an actual objcct- 
gla.ss of this construction were fruitless — a failure which he 
attributed solely to the difliculty of procuring lenses worked 
precisely to the requisite curves (Mem. Acad. Berlin, 1753). 
Dollond admitted the accuracy of Euler’s analysis, but dis- 
puted his hypothesis on the grounds that it was purely a theo- 
retical assumption, that the theory wa.s opposed to the results 
of Newton’s experiments on the refrangibility of light, and that 
it was impossible to determine a physical law from analytical 
reasoning alone (Phil. Trans., p. 289). Jn 1754 Euler 

communicated to the Berlin Academy a further memoir, in 
which, starting from the hypothesis that light consists of 
vibrations excited in an elastic fluid by luminous bodies, and 
that the difference of colour of light is due to the greater or 
less frequency of these; vibrations in a given time, he deduced 
his previous results. He did not doubt the accuracy of Newton’s 
experiments quoted l)y Dollond, because he asserted that the 
difference between the law deduced by Newton and that which 
he assumed would not be rendered sensible by such an experi- 
ment.'* Dollond did not reply to this memoir, but soon after- 
wards he received an abstract of a memoir by Samuel Klingen- 
stierna, the Swedish mathematician and astronomer, which led 
him to doubt the accuracy of the results deduced liy Newton 
on the dispersion of refracted light. Klingenstierna showed 
from purely gcometriial consideratioiivS, fully appreciated by 
Dollond, that the results of Newton’s experiments could not 
be brought into harmony with other universally accepted facts 
of refraction. Like a jirartiral man, Dollond at once put his 
doubts to the lest of experiment, confirmed the ('onclusions of 
Klingenstierna, discovered “ a difference far beyond his hopes 
in the refractive qualities of difl’erent kinds of glass with respect 
to their divergency of colours,” and was thus rapidly led to 
the construction of object-glasses in which first the chromatic 
and afterwards the spherical aberration were corrected (Phil. 
Trans., 1758, p. 733). 

We have thus followed somewhat minutely the history of 
the gradual proce.ss by which Dollond arrived independently 
at his invention of the refracting telescope, because it has been 
a.sserted that he borrowed the idea from others. Montucla, 

givon for his invention, was then dead, and his son brought an 
action for infringing the patent against Champness. There is no 
report of the case, but the facts are referred to in the reports of 
subsequent cases. It appears that workmen who had been employed 
by Mr Moor llall were examined, and jjroved that they had made 
achromatic object-glasses as early as 17.^3. Dollond' s patent was 
not set aside, though the evidence with regard to the prior manu- 
facture was accepted by Lord Mansfield, who tried the ca.se, as 
having been satisfactorily proved. ... Mr Hall was a bencher of 
the Inner Temple, and was alive at the time of the action. He was 
a man of some property, and is spoken of on his tombstone as an 
excellent lawyer and mathematician. He was not a fellow of the 
Royal Society, but must certainly have known of the gift of the 
Copley medal to Dollond. It is very curious the conflicting evi- 
dence we have to reconcile, but I think the balance of evidence is 
in favour of there having been a prior invention of achromatic 
object-glasses before the date of Dollond's patent” {Astron. 
JCeffistrr, May 1886 ; see also the Observatory for same date). 

* Gentleman' s Magazine, I79(;, part ii. p. 890. 

^ For a good account of this controversy, see Dr H. Servus, 
Geschichte des Fernrohrs, p. 77 seq. (Berlin, 1886). 



TELESCOPE 


in his Histoire des Mathematiques (pp. 448-449), gives the 
following footnote, communicated to him by Lalande : — 

“ Ce fut Chestermoiihall " (an obvious misprint for Chester Moor 
Hall) “ qui, vers 1750, eut rid6e des lunettes achroriiatiques. II 
s'adressoit k Ayscoiigh,*^ qui faisoit travaillir Bass. Dolloiid ayant 
eu hesoin dc Bass pour un verre que demandoit Ic due d’Yorck, 
Hass lui fit voir dii crown-glass et du flint-glass. Hall donna line 
lunette a Avseough, qui la montra a plusieurs persoiiiies ; il en 
donna la construction a Bird, qui n’en tint pas compte. Dqllond 
en prolita. Dans le proccs qu’il y eut entre Dollond et Watkin, an 
banc du roi, cela fut prouve ; inais Dollond gagna. pnree qu’il ctoit 
le premier qui eut fait connoitre les lunettes achromatiques.” 

It is clcarl\ established that Hall was the first inventor of the 
achromatic telescope ; but Dollond did not borrow the inven- 
tion from Hall without acknowledgment in the manner sug- 
gested by Lalande. His discovery was beyond question an 
independent one. The whole history of his researohhs proves 
how fully he was aware of the conditions necessary for the 
attainment of achromatism in refracting telescopes, and he may 
be well excused if he so long placed implicit reliance on the 
accuracy of experiments made by so illustrious a philosopher 
as Newton. His writings sufficiently show that but for this 
confidence lie would have arrived sooner at a discovery for 
which his mind was fully prepared. It is, besides, impossible 
to read DolloiKrs memoir (Phil. Trans., 1758, p. 733) without 
being impressed with the fact that it is a truthful account, 
not only of the suci'ossive steps by which he independently 
arrived at his discovery, but also of the logical processes by 
which these steps were successively suggested to his mind. 

'Fhc triple object-glass, consisting of a combination of two 
I'onvex lenses of crown glass with a concave flint lens between 
them, was introduced in 1761^ by Peter, son of John Dollond, 
and many cx('ellent telescopes of this kind were made by him. 

The limits of this arti('Ie do not permit a further detailed 
historical statement of the various steps by which the powers 
of the telescope were developed. Indeed, in its practical form 
the principle of the instrument has remained unchanged from 
the time of the Dollonds to the present day ; and the history 
of its development may be summed up as consisting not in 
new optical discoveries but in utilizing new appliances for 
figuring and polishing, improved material for specula and lenses, 
more refined means of testing, and more perfect and convenient 
methods of mounting. 

About the year 1774 \VilIiam llerschel, then a teacher of 
music in Bath, began to occupy his leisure hours with the 
construction of spec'ula, and finally devoted himself entirely 
to their construction and use. In 1778 he had selected the 
chef -d^ oeuvre of some 400 specula which he made for the cele- 
brated instrument ot 7-ft. focal length with which his early 
brilliant astronomical discoveries were made. In 1783 he com- 
pleted his reflector of t8i\, in. aperture and 20-ft. focus, and 
in 1789 his great reflector of 4-ft. aperture and 40-ft. focal 
length. The fame of these instruments was rapidly spread by 
the brilliant discoveries which tlieir maker’s genius and per- 
severance accomplished by th(‘ir aid. The reflecting telescope 
became the only available tool of the astronomer when great 
light grasp was requisite, as the difficulty of procuring disks 
of glass (especially of flint glass) of suitable purity and homo- 
geneity limited the dimensions of the achromatic telescope. 
It was in vain that the French Academy of Sciences offered 
prizes for perfect disks of optical flint glass. Some of the 
best chemists and most enterprising glass-manufacturers exerted 
their utmost efforts without .succeeding in producing perfect 
disks of more than 3J in. in diameter. All the larger disks 
were crossed by striae, or were otherwise deficient in the neces- 
sary homogeneity and purity. The subsequent history of the 
development of the art of manufacturing glass disks for telescopic 
objectives will be found in the article Glass : § Optical. 

Instruments, &c. 

We proceed to give an account of the methods and prin- 
ciples of construction of the various kinds of telescopes, and 

* Ayscough was an optician in Ludgate Hill, London. 
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to describe in detail special typical instruments, which, owing 
to the work accomplished by their aid or the practical advances 
exemplified in their construction, appear most worthy of record 
or study. 

Refracting Telescope. 

In its simplest form the telescope ('onsists of a convex 
objective capable of forming an image of a distant object and 
of an eye-lens, concave or c onvex, by which the image so formed 
is magnified. When the axis of the eye-lens coincides with that 
of the object-glass, and the focal point of the eye-lens is coin- 
cident with the principal focus of the objcct-lcns, parallel rays 
incident upon the object-glass will emerge from the eye-piece 
as parallel rays. These, falling in turn on the lens of the human 
eye, are converged by it and form an image on the retina. 

Fig. I shows the course of the rays when the eyv-leiis is convex 
(or positive), fig. 2 when the eye-lens is concave (or negative). 
The former represents Kepler's, the latter T.ippershey's or the 
Galilean telescope. The magnifying power obviously depends on 
the proportion of the focal length of the object-lens io that of the 
eye-lens, that is. 

magnifying power = F/c, 

where F is the focal lengtJi of the object-lens and e that of tlie 
eye-lens. Also the diameter of the pencil of parallel rays emerging 
from the eye-lens is to the diameter of the ooject-lens inversely as 
the magnifying power of the 
telescope. Hence one of the 
best methods of determining 
the magnifying power of a 
telescope is to measure the 
diameter of the emergent 
])encil of rays, after the 
telescope has been adjusted 
to focus upon a star, and to divide the diameter of the object- 
glass by the diainet(‘r of tlie emergent pencil. If we desire to 
utilize all the parallel rays which fall upon an object-glass 
it is necessary that the full xiencil of emerging rays should 
enter the observer’s eye. Assuming with Sir William llerschel 
that the normal pupil of the eye distends to one-lilth of an inch 
in diameter when viewing faint objects, we obtain tlie rule that 
the minimum magnifying power wliich can be elhciiuilly enqiloycd 
is five times the diameter of tlie object-glass expressed in inches.* 
the defects of tlie Galilean and 
Iveplcr Iclescoptis are due to the 
chromatic aiul sph(‘rirnl aberration 
of the simple lenses of which 
they arc composed. The substi- 
tution of a positive or negative 
eye-piece for the simple convex 
or concave eye-lens, and of an 
achromatic object-glass for the simple object-lens, transforms these 
early forms into the modern achromatic telescope. 'I hc Galilean 
telescope with a concave eye-lens instead of an eye-piecc still sur- 
vives as the modern opera-glass, on account of its shorter length, 
but the objcct-gl.'iss and eye-lens arc achromatic combinations. 

(D. Gi.) 

Telescope Objectives.^ — In spite of the improvements in the 
manufacture of optical glass (see Glass) praclirally the same 
crown and flint gkisses as used by John Dollond in 1758 for 
achromatic objectives are still used for all the largest of the 
modern refracting telescopes. 

It has long been known that the spectra 01 white or solar 
light yielded by ordinary crown and flint glasses are different : 
that while two [)risms of such glasses may be arranged to give 
e.xactly the same angular dispersion between two Fraunhofer 

* In the ca.se of short-sighted persons the image for very distant 
objects (that is, for parallel rays) is formed in front of the retina ; 
therefore, to enable such persons to see distinctly, the rays emerging 
from the eye-piecc must be slightly divergent ; that is, they must 
enter the eye as if they proceeded from a comparatively near object. 
For normal eyes the natural adaptation is not to focus for quite 
parallel rays, but on objects at a moderate distance, and practi- 
cally, therefore, most persons do adjust the focus of a telescop)e, 
for most distinct and easy vision, so that the rays emerge from the 
eye-picce very slightly divergent. Abnormally short-sighted per- 
sons require to push in the eye-len.s nearer to the object-glass, and 
long-sighted persons to withdraw it from the adjustment employed 
by those of normal sight. It is usual, however, in computations 
of the magnifying power of telescopes, for the rays emerging from the 
eye-piece when a(ljusted for distinct vision to be parallel. 

• For the methods of grinding, polishing and testing lenses, see 
Objective. 
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lines, such as C and F, yet the flint glass prism will show a 
relative drawing out of the blue end and a crowding together 
of the red end of the spectnim, while the crown prism shows 
an opposite tendency. This want of proportion in the dis- 
persion for different regions of the spectrum is called the 
“ irrationality of dispersion '' ; and it is as a direct consequence 
of this irrationality, that there exists a secondary spectrum or 
residual colour dispersion, show'ing itself at the focus of all 
such telescopes, and roughly in proportion to their size, 'riuse 
glasses, however, still hold the field, although glasses arc now 
produced whose irrationality of dispersion has been reduced to 
a very slight amount. The primary reason for this retention 
is that nothing approaching the dilfcrence in dispersive power 
between ordinary crown glass and ordinary dense flint glass 
(a difference of 1 to 13) has yet been obtained between any 
pair of the newer glasses. Consequently, for a certain focal 
length, much deeper curves must be resorted to if the new 
glasses are to be employed ; this means not only greater diffi- 
culties in workmanship, but also greater thickness of glass, 
v/hich militates against the chance of obtaining large disks 
(juite free from striae and perfet t in their state of annealing. 
In fact, super/inc disks of over 15 in. aperture are scarcely 
possible in most of the newer tclesc'ope glasses. l\rore()ver the 
greater depths of the curves (or “ curvature powers ”) in itself 
neutralize more or less the advantages obtained from the 
reduced irrationality of dispersion. When all is taken into 
consideration it is scarcely possible to rediK'e the secondary 
colour aberration at the focus of such a double object-glass 
to less than a fourth part of that prevailing at the focus of a 
double oI)jective of the same aperture and focus, but made of 
the ordinary crown and flint glasses. 

The only way in which the sec'ondary s])ectrum can be reduced 
still further is by the employment of three lenses of three different 
sorts of glass, by which arrangement the secondary spectrum 
has been reclueed in the case of the Cooke photo visual ob- 
jccti\'c to about t '20th part of the usual amount, if the whole 
region of the visible spectrum is taken into account. Jt is 
possible to constriK't a triple objective of tw’o positive lenses 
enclosing betweem them one negative lens, the two former being 
made of the same glass. For relatively short focal lengths a 
triple construction such as this is almost nec'essary in order to 
obtain an ol)j('(‘tive free from aberration of the 3rd order, and 
it might be thought at first that, given the closest attainable 
degree of rationality between the colour dispersions of the two 
glasses employed, which we will call crown and flint, it would 
be impossible to devise another form of triple objective, by 
retaining the same flint glass, but adopting two sorts of crowm 
instead of only one, which would have its secondary spectrum 
very much further reduced. Yet such is the rather surprising 
fact. But it can be well illustrated in the case of the older 
glasses, as the following case will show. 

The figures given arc the partial dispersions for ordinary 
crown and ordinary extra dense flint glasses, styled in Messrs 
Schott’s catalogue of optical glasses as o'6o and 0*102 re- 
spectively, having refractive indices of 1*5179 and 1*6489 for 
the D ray respectively, and (/^n - 1) (/^i- 60*2 and 33*8 
respectively to indicate their dispersive powers (inverted r. 
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The A/x from C to F being taken as unity in each case, then 
the A/i’s for the other regions of the spectrum are expressed in 
fractions A/* (C to F) and are given under the asterisks. Let it 
be supposed that tw'o positive lenses of equal curvature powers 
are made out of these two glasses, then in order to represent 
the cotnbined dispersion of the two together the two A/x*s for 
each spectral region may be added together to form A'/x as in 
the line below, and then, on again expressing the partial A/x 


in terms of A'/x (C to F) we get the new figures in the bottom 
row* beneath the asterisks. We find that we have now got a 
course of dispersion or degree of rationality which very 
closely corresponds to that of an ordinary light Hint glass, 
styled 0*569 in Schott’s catalogue, and having /x„ t‘ 5738 and 
(Mi) ~ i) figures of whose course of dis- 

persion are as below : - 


[ C to F ; A' to I) 

!l D to F j 

1' to Ct j 

1 *01385 1 I-OOO 1 *00583 1 *615 

i -oDyS/ 1 713 1 

j •Oo.'-'^l j ’6uo j 


l[en('(‘ it is clear that if the two positive lenses of equal curvature 
power of o‘6o and 0*102 respectively are cornbiiud with a 
negative •lens of light flint 0*569, then a triple objective, having 
no secondary spectrum (at any rate with respect to the blue 
rays), may be obtained. 

But while an achromatic combination of 0*60 and 0*102 alone 
will yield an objective whose focal length is only 1*28 times 
the focal length of the negative or extra dense flint, lens, the 
triple combination will be found to yield an objective whose 
focal leiiglh is 73 limes as great as the focal length of the 
negative light flint lens. Ilcncc impossibly deep curvatures 
would be required for sui'h a triple objective of any normal 
focal length. 'I’his case w ell illustrates the much closer approach 
to strict rationality of dispersion which is ol)tainablc by using 
two different sorts of glass for the two positive lenses, even 
when one of them has a higher dispersive power than the glass 
used for the negative lens. 

It is largely to this principle that the Cooke photo visual ob- 
jective of three lenses (lig. 3) owes its high degree ol acliroinatism. 
This form of objective lias been successfully made u]) to iid in, 
clear apeTlure. The front lens is made of baryta light flint glass 



(0-543 of Schott's catalogue) and the back lens of a crown glass, 
styled 0*374 i” Schott's older lists. 

Tlie table gives their jinrtial dispersions for six different regions 
of the s])eetmm also t'xpressed (in brackets below) as fractional 
parts of the dispersion trom t' to h'. 


|! 

C to 1’ 1 

A to t: 

DI0F 

i I-: to F 

F toCi' 

F to H 

0*543 1 
1-564 

1/ -;o -7 1 

1 

*01115 ; 
( 1 ’OUUO) 

•00374 

(•3354) 

*( u ) 

(• 7 o« 5 ) 

•(.>0369 

(• 33 '-' 9 ) 

1 

•006 £;o 

(• 583 «-) 

•OI3J2 

(1-1857) 

0-374 ! 
i* 5 l I i 

y -f)0*8 1 

•t-K-)844 
( I •()(»( W )) 

•( )u2<>6 

(•3507) 

•00593 

(■7026) 

\ •oo .;74 

'(•3^47) 1 

r ! 

1 •00479 

j(■ 5 f> 7 S) 

•(k)Q 76 


Since llie curvature powers of tlie ]nisitiv»' lenses are e([ual. the 
]»artial <lispersions of the two glasses may be simply added together, 
and wo then have ; — 

|()*C 43 -f()- 374 ] 


1 . to 1*' 

1 A to ( ' 

j 1 ) to F 

h: to F 

1 - to O' ' 

1 

1 * to H 

! •t)J 9;9 

1 'CkV >71 1 

b 

*oi 3«3 

•0064 ] 

•01129 1 

•02298 

j (l*OOi»(j) 

1 (-.H-!") 

, (-7059) 

(•3282) 

(• 57 ''> 3 j 1 

(1-1730) 


The proportions given on the lower line may now be com oared 
with the corresponding proportional dispersions for borosilicate 
Hint glass 0*658, closely resembling the type 0*164 of Schott's list, 
viz. : - 

[0*658 (/x,^=i-546) j/= 5()*i] 


C to F 

1 A to C 

1' 

! D to F 

1 

1 E to F i 

F to Cr' 

F to H 

I* 0 (KK) 

*3425 

•7052 

•3278 ' 

* 57^’7 

1*1745 
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A slight increase in the relative power o£ the first lens of o’543 
woiilil bring about a still closer corresixuiclence in the rationality, 
but with the curves rec^uired to produce an object-glass of this 
type of 6 in. aperture and 108 in. focal length a discrepancy of 
1 unit in the 3rd decimal place in the above proportional figures 
would cause a iinear error in the focus for that colour of only alxjut 
•02.1; in., so that the largest deviation implied by the tables would 
be a focus for the extreme violet H ray alx)ut -037 longer than the 
normal. It will be seen, then, that the visual and photographic 
foci are now merged in one, and the image is practically as achromatic 
as that yielded by a reflector. 

Other types of triple object-glasses with reduced .secondary 
spectra have recently been introduced. The extension of the 
image away from the axis or size of field available for covering a 
j)h()tographii plate with fair definition is a function in the first 
place of th(‘ ratio between focal length and aperture, the longer 
locus having tiie greater relative or angular covering power, and in 
the second a function of the curvatures of the lenses, in the scn.se 
that the objective must be free from coma at the foci of oblique 
pencils or must fullll the sine condition (see Auerkation). 

s.— The cye-piece.s or oculars through which, in case 
of visual observations, the primary images formed by the ob- 
jective arc viewed, are of quite 
secondary importance as re- 
gards definition in the central 
portion of the field of view\ If 
an eye-piece blurs the definition 
in any degree in the centre of 
the field it must be very badly 
figured indeed, but the defini- 
tion towards the edge of the 
field, say at 20® away from 
the centre of the apparent 
field of view, depends very in- 
timately upon the construction 
of the ev(‘-piece. It must be so designed as to give as flat 
an image as is possible consistently with freedom from 
astigmatism of oblique pencils. The mere size of the apparent 
field of view depends upon obtaining the obliciue pencils of light 
emerging from it to cross the axis at the greatest possible angle, 
and to this end the presence of a field-lens is indispensable, 
which is separated from 
the eye-lens by a con- 
siderable interval. 

Tlie earlier arrange 
ment of two lenses of 
the Hnygenian eye-piecc 
(sec Microscope.) having 
foci with ratio of 3 to i , 
gives a fairly large flat 
field of view approxim- 
ately free from distortion 
of tangential lines and 
from coma, wliilc the 
Mittcnzwcy variety of it hiG. 5. 

(fig. .j.) in which the 

ti('l(l-len.s is changed into a meniscus having radii in about the 
ratio of -j- 1 to —9 gives still better results, but still not quite 
so good as the results obtained by using the combination of 
two coiivcxo-planc lenses of the focal ratio 2 to i. 

In tlie Ramsden eye- 
piece (see Mi(.R(JScopf.) the 
focal lengths of the two 
piano - convex lenses arc 
equal, and their convexities 
are turned towards one 
another. The field-lens is 
thus in the principal focal 
plane of the eye-lens, if 
the separation be equal to 
V(/j + /2)- This is such a 
practical drawback that the 
separation is generally |ths 
or ^ths of the theoretical, 
Pig. 6. and then the primary 

image viewed by the eye- 
piece may be rather outside the field-lens, which is a great practical 
advantage, especially when a reticule has to Ikj mounted in the 
primary focal plane, although the edge of the field is not quite 
achromatic under these conditions. 

Kellner Eye-piece. — In order to secure the advantage of the 
principal focal plane of the eye-picce being well outside of the 
field-lens and at the same time to obtain a large flat field of 





view with oblique achromatism and freedom from coma and 
distortion, there is no better construction than the mcnlified 
Kellner eye-piece (fig. 5) such as is generally used for prismatic 
binoculars. It consists of a plano-convc.x licld-lens of crown glass 
and an approximately acliromatic cye-lens, some di.stance behind it, 
consisting of an cqui-convex crown lens cemented to a concavo- 
plane flint lens, the latter being next to the eye. 

There are also other eye-j)ieces having the field-lens double or 
achromatic as well as the eye-lens. 

In cases where it is important to get the maximum quantity of 
light into the eye, the field-lens is discarded and an achromatic 
eye-lens alone employed. This yields a very much smaller field 
of view, but it is very valuable for viewing feeble telescopic objects 
and very delicate planetary or lunar details. Zeiss and Steinheil’s 
monocentric eye-picces and the Cooke single achromatic eye-piece 
(fig. 6) are examples of this class of oculars. (H. D. T.) 


Beflecting Telescope. 

The following are the various forms of reflecting telescopes : — 

The Gregorian telescope is re]>rcsented in fig. 7. A A and R B 
arc concave mirrors having a common axis and their concavities 
facing each other. The focus of A for parallel rays is 
at F, that of B for parallel rays at / — ]>etween W and F. 

Parallel rays falling on A A converge at F, where .an image 
is formeil ; the rays are then reflected from B and converge at P, 
where a second and more enlarged image is formed. Gregory himself 



showed that, if the large mirror witc a segment of a paraboloid of 
revolution whose focus is F, and the small mirror an ellij^soid 
of revolution whose foci arc F and P respectively, the resulting 
image will be plane and undistorted. The image formed at P is 
viewed through the eye-piece at E, which may be of the Iluygenian 
or Ramsden tyj)e. The focal adjustment is accomplished by the 
screw S, which acts on a slide carrying an arm to which the mirror 
B is attached. 'I'he practical difficulty of constructing Gregorian 
t(*lescoj)es of good delming quality is very considerable, because if 
spherical mirrors arc employed their aberrntions tend to increase 
each other, and it is extremely difficult to give a true elliptic figure 
to the necessarily deep concavity of the small speculum. Short 
appears to have systematically conquenid this dilliculty, and his 
Gregorian telescopes attained grt'at celebrity. The use of the 
(rregoriaii form is, however, practically abandoned in the present 
day. The magnifying power of the teh?.scope is = F//<’,r, where F 
and / are respectively the focal lengths of the large and the small 
mirror, c the focal length of the eye-piece, and x the distance between 
the ])rincipal foci of the two mirrors (=:F/ in the diagram) w^hen 
the instrument is in adjustment for viewing distant objects. The 
images arc erect. 

The C'assegrain telescope differs from the Gregori.'in only in the 
substitution of a convex hyper]>oIoidal mirror for a concave ellip- 
.soidal mirror .as tlie small speculum. This form has two ^ 
distinct atlvantagcs : ( i ) if sjiherical mirrors are cunployed ‘^***®” 
their aberrations have a tendency to correct c:ach other ; ”* 

(2) the instrument is shorter than the Gregorian, caeteris paribus, 
l)y twice the focal length of tlie small mirror. Fewer telescojie.s 
have been made of this than jierhajjs of any other form of reflector ; 
but in comparatively recent years the Cas.segrain has acquired 
importance from the f.act of its adoption for the great Mellxiurne 
telescope, and from its employment in the 60-in. reflector of the 
Mount Wilson Solar (.)bservatory (sec below). For spectroscopic 
purposes the Cassegrain form has peculiar advantages, because in 
consequence of the less rapid convergence of the rays after reflection 
from the convex hyperboloidal mirror, the equivalent focus can 
be made very great in comparison w'ith the length of the tube. 
This permits the employment of a spectroscope furnished with a 
collimator of long focus. The magnifying power is computed by 
the .same formula as in the case of the Gregorian telescope. 

The Newtonian telescope is represented in Fig. 8. A A is a con- 
cave; mirror whose axis is a a. Parallel rays falling on A A converge 
on the plane mirror B B, and arc thence reflected at 
right angles to the axis, forming an image in the focus of 
the eye-]nece E. The surface of the large mirror should 
lie a paral)oloid of revolution, that of the small mirror a true optical 
plane. The magnifying power is = Fie. This form is employed in the 
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construction of most modern reflecting telescopes. A glass prism of 
total reflection is sometimes substituted for the plane mirror. 



The Herscheliaii or front view reflector is represented in fig. 9. 
A A is a concave parabolic mirror, whose axis a c inclined to the 
axis of the tube a b so tliat the image of an object in the focus of 
the mirror may be vit*\ved by an eye-piece at 1 C, the angle b a c being 
equal to the angle c a K. 'fhis form was adopted by the 
elder f lerschel to avoid the loss of light from reflection in 
ac 0 an, small mirror of the Newtonian telescope, 'fhe front 
view telescope, however, has hardly been at all employed except 
by the liersrhels. But at the same time none but the Herschels 
have swept the whole sky for the discovery of faint nebulae ; and 



probably no other astronomers have worked (or so many hours on 
end for so many nights as they did, and they emphasize the easy 
position of the observer in using this form of instrument. 

Construction of Specula, 

The composition of metallic specula in the present day iliffers 
very little from that used by Sir Isaac Newton. Many dilferent 
alloys have been suggested, some including silver, nickel, zinc or 
arsenic ; but that which has practically been found best is an alloy 
of four equivalents of copper to one of tin, or the following pro- 
portions by weight: copper 252, tin lij’H. Such speculum metal 
is exceedingly hard anti brittle, takes a fine white polish, and when 
protected from damp has little liability to tarnish. 'I'he process of 
casting and annealing, in the case of the specula of the great 
Melbourne telescope, was admirably described by Dr Bobinson in 
Vhil, Trans,, 1809, 159, p. 135. Shaping, polishing and liguring 
of specula are accomplished by methods and tools very similar 
to those employed in the construction of lenses. The reflecting 
surface is first ground to a spherical form, the parabolic figure being 
given in the final process by regulating the size of the pitch squares 
and the stroke of the polishing machine. 

Soon after Liebig’s discovery of a ])roces3 for depositing a film 
of pure metallic silver upon glass from a salt of silver in solution, 
Steinheil {Gaz. Univ. d' Augsburg, 24th March 1856), and later, in- 
dependently, Foucault {Comptes Rendus, vol. xliv., February 1857), 
proposed to employ glass for the specula of telescopes, the reflect- 
ing surface of the glass speculum to be covered with silver by 
I.iebig’s process. Those silver-on-glass specula are now the rivals 
of the achromatic telescope, and it is not probable that many tele- 
scopes with metal specula will be made in the future. The best 
speculum metal and the greatest care arc no guarantee of freedom 
from tarnish, and, if such a mirror is much exposed, as it must 
be in the hands of an active observer, frr(]uent repolishing will 
probably be necessary. 'Phis involves refiguring, which is the most 
delicate and costly process of all. Every time, therefore, that a 
speculum is repolishcd, the future quality of the instrument is at 
stake ; its focal length will probably be altered, and thus the value 
of the consLints of the micrometer also have to be redetermined. 
Partly for these reasons the reflecting telescope with metallic mirror 
has never been a favourite with the professional astronomer, and 
has found little employment out of England.' In England, in the 
hands of the Herschels, Rosse, Lassell and De la Rue it has done 


' There is a noteworthy exception in the case of the i8-in. spcculum- 
metal mirror employed by Sir William Huggins at Tiilse Hill, with 
which a large part of his remarkable and iihportant series of astro- 
spectroscopic results have lx?en obtained. So far as we know, this 
mirror has never been repolished since its first installation in 1870, 
and still retains its admirable surface. One of Short’s mirrors, 
made about 1760 or 1770, of 6-in. aperture, now in the possession 
of Sir William Huggins, has surfaces which still retain their original 
perfection although they have never been repolished. 


splendid service, but in all these cases the astronomer and the 
instrument-maker were one. The silver-on-glass mirror has the 
enormous ailvantage that it can be re.silvercd with little trouble, 
at small expense, and without danger of changing the figure. 
Glass is lighter, stiller, le.ss costly and easier to work Uian speculum 
metal. Silvered mirrors have also some advantage in light grasp 
over those of speculum metal, though, aperture for aperture, the 
former arc inferior to the modern object-glass. Comparisons of 
light grasp derived from small, fresh, carefully silvered surfaces 
are sometimes given which lead to illusory results, and from such 
experiments Foucault claimed superiority for tlie silvered speculum 
over the object-glass. But Sir Davitl Gill found from experience 
and careful comparison that a silvered mirror of 12-in. aperture, 
mounted as a Newtonian telescope (with a silvered plane for the 
small mirror), when the surfaces are in fair average condition, is 
equal in light grasp to a first-rate refractor of uvin. aperture, or 
area for area as 2 : 3. This ratio will become more equal for larger 
sizes on account of the adtlitional thickness of larger object-glasses 
and the consequent additional absorption of light in transmission. 

Mounting of Telescopes. 

The proper mounting of a telescope is hardly of less import- 
ance than its optical perfection. Freedom from tremor, ease 
and delicacy of movement and facility of directing the instrument 
to any desired object in the heavens are the primary qualifica- 
tions. Where accurate differential observations or photographs 
involving other than instimtancoiis exposures have to be made, 
the additional condition is required that the optical axis of the 
telescope shall accurately and automatically follow the object 
under observation in spite of the apparent diurnal motion of 
the heavens, or in somij cases even of the apparent motion 
of the object relative to neighbouring fixed stars. 

Our limits forbid a historical account of the earlier endeavours 
to fulfil these ends by means of motions in altitude and azimuth, 
nor can wc do more than refer to mountings such as those em- 
ployed by the Hersirhels or those designed by Lord Rosse to over- 
come the engineering difficulties of mounting his huge telescope 
of 6 ft. aperture. Both are abundantly illustrated in most 
popular works on astronomy, and it seems sufficient to refer 
the reader to the original dcscrijitions.^ 

We pass, therefore, directly to the equatorial telescope, the 
instrument par excellence of the modern extra-meridian 
astronomer. The article Transit Circle describes one form 
of mounting in which the telescope is simply a refined sub- 
stitute for the sights or pinnies of the old astronomiTS. The 
present article contains a description of the mounting of the 
various forms of the so-called zenith telescope. In its simjilest 
form the mounting of an equatorial telescope consists of an axis 
parallel to the earth’s axis, called “ the polar axis ” ; a second 
axis at right angles to the polar axis called “ the declination 
axis ” ; and the telescope tube fixed at right angles to the 
declination axis. 

In Fig. K) A A is the polar axis ; the telescope is attached to the 
cn<l of the ileclination axis ; the latter rotates in bearings which 
are attached to the polar axis and concealed by the telescope itself. 
The tclrscopf.* is counterpoised by a weight attached to the opposite 
end of the declination axis. The lower pivot of the polar axis rests 
in a cup-bearing at (', the upper bearing upon a strong metal casting 
M M attached to a stone 
pier S. A vertical plane 
passing through A A is 
tht'refore in the meri- 
dian, and the polar axis 
is inclined to the horizon 
at an angle ecjual to that 
of the latitude of the 
place of observation. 

Thus, when the de- 
clination axis is hori- 
zontal the telescope 
I moves in the plane of 
the meridian by rota- Fir,. lo. — Equatorial Telescope. English 
tion on the declination form, 

axis only. Now, if a 

graduated circle B B is attached to the declination axis, together with 
the necessary verniers or microscopes V V for reading it (see Transit 
Circle), so arranged that when the telescope is turned on the declina- 
tion axis till its optical axis is parallel to A A the vernier reads 0° and 
when at right angles to A A 90“, then we can employ the readings of 

' « Herschel, Phil. Trans,, 1795, 85, P- 347; Rosse, Phil. Trans., 
1840, p. 503 ; 1861. p. 681. 
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this circle to measure the polar distance of any star seen in the tele- 
scope, and these readings will also be tnie (apart from the effects of 
atmospheric refraction) if we rotate the instrument through any angle 
on the axis A A. Thus one important attribute of an equatorially 
mounted telescope that, if it is directed to any fixed star, it will 
follow tlie diurnal motion of that star from rising to setting by 
rotation of the polar axis only. If we now attach to tlie polar axis 
a graduatecl circle 1 ) D, called the “ hour circle.*' of which the 
microscope or vernier R reads o* when the declination axis is 
horizontal, wc can obviously read off the hour angle from the meri- 
dian of any star to which the telescope may be directed at the 
instant of observation. If the local sidereal time of the observation 
is known, the right ascension of the star becomes known by adding 
the observed hour angle to the sidereal time if the star is west of 
the meridian, or subtracting it if cast of the meridian. Since the 
transit circle is preferable to the equatorial for such observations 
wherein great accuracy is re<iuircd, the declination and hour circles 
of an equatorial arc employed, not for the determination of the right 
ascensions and declinations of celestial objects, but for directing 
the telescope with ease and certainty to any object situated in an 
approximately known position, and which may or may not be 
visible to tlic naked eye, or to define approximately the position 
of an unknown object. Further, by causing the hour circle, and 
with it the polar axis, to rotate by clockwork or some equivalent 
mechanical contrivance, at the same angukir velocity as the earth 
on its axis, but in the opposite direction, the telescope will, apart 
from the eflects of refraction, automatically follow a star from 


rising to setting. 

Types of Kquatorinh . — Ecjuatorial mountings may be divide<l into 
six types. (A) I'he pivots or bearings of the polar axis arc placed 
at its extremities. The declination axis rests on bearings attached 
to opposite sides of the polar axis. The tcleseope is attacheti to 
one end of the declination axis, and counterpoised by a weight at 
the other end, as in lig. 10. (B) The polar axis is supported as in 

type A ; the telescope is placed between the bearings of the declina- 
tion axis and is mounted symmetrically with respect to tlie polar axis ; 
no coinilerpoisc is therefore requisite. (C) The declination axis 
is mounted on tlie prolongation of the upper pivot of the polar axis ; 
the telescope is placed at one end of the declination axis and counter- 
poised by a weight at the other end. (D) Phe declination axis 
IS mounted on a forked piece or other similar contrivance attached 
to a prolongation of the iqiper pivot of the polar axis; the tele- 
scope is mount cmI between the pivots of the declination axis. (E) 
Tlie cyo-piece of the telescope is placed in the ])ivot of the polar 
axis ; a portion or the whole of the axis of the telescope tube co- 
incides with the ])olar axis. (F) 'Phe telesco])e is fixed and the rays 
are reflected along its axis from an external mirror or mirrors. 
Mountings of ty])es A an<l B — that is, with a long polar axis su])- 
ported at both ends — arc often called the “ English mounting.” and 
ty]K' t', in which tlie declination axis is placed on the <*xlension c>f 
tile upper pivot of the polar axis, is called the ” German mounting,” 
from the first employment of type C by Fraunhofer. A description 
of some of the best examples of each type will illustrate their relative 
advantages or peculiarities. 

Type — Fig. 10 may be taken as a practical exanude of the 
(‘arlier equatorials as made by Troughton in England and afterwards 

by Giuinbey for various Continental 
observatories. In the Phil, Trans, 
for 1824 (part 3. pp. 1-412) will be 
found a description by Sir John 
llcrschel and Sir James South of 
the equatorial telescope which they 
employed in their measurements of 
double stars. The polar axis was 
similar in shape to that of fig. 10 
ami was composed of sheets of 
tinned iron. In Smyth’s celebrated 
Bedford telescope the polar axis was 
of mahogany. Probably the best 
example of this type of mounting 
_ ^ applied to a refractor is that made 

Ft.- f by the elder Cooke of York for Flet- 

1 10. n. -Melbourne Kettector. Tarnbank ; the polar axis is 

of cast iron and the mounting very satisfactory and convenient, but 
unfortunately no detailed description has been published. In recent 
years no noteworthy refractors have been mounted on 
this plan ; but type A has been chosen by Grubb for the 
great Melbourne reflector, of 48 -in. aperture, with marked 
ingenuity of adaptation to the peculiar requirements 
of the case. Fig. ii shows the whole instrument on 
a small scale with the telescope directed to the pole, and the hour 
circle set 6* from the meridian. 

Type B. — ^The most important examples of type B are Airy’s 
equatorial at Greenwich (originally made to carry a telescope of 
13-in. aperture, but now fitted with a telescope by Grubb of 28-in. 
aperture), and the photographic ecpiatorifils of 13-in. aperture 
employed at Paris and other French observatories, of which the 
object-glasses w(?re made by the brothers Henry and the mountings 
by Gautier of Paris. 

rhese instruments have done admirable work in connexion with 



Great 

Met^ 

bourne 

telescope. 


the great international undertaking, the Carte du del. The general 
construction will be understood from fig. 12. The double polar 
axis is composed of hollow metal beams of triangular section. The 
hour circle has two toothed circles cut upon it, one acted upon by 
a worm screw mountetl on the pier and driven by clockwork, the 
other by a second worm screw attached to the polar axis, which 
can be turned by a handle in the observer’s haml ami thus a slow 
movement can be given to the telescope in right ascension inde- 



I'lo. 12. — Paris Observ.atory Instrument. 


After an jlluslralion in La Xaturc, hy permission of Masson cl t ie. 

pcndcntly of the clock.. Slow motion in declination can be com- 
municated by a screw acting on a long arm, which latter can l>e 
clamped at pleasure tb the polar axis. An oblong metallic box 
fitted with pivots, whose bearings are attached to the triangular 
beams, forms the tube for two parallel telesccqK'S ; these are 
Separated throughout tludr length l)y a metallic diaphragm. The 
chromatic aberration of the object-glass of one of these telescopes 
is corrected for photograjfliic rays, and the image formed by it is 
received on a highly sensitive photographic plate. The other 
telescope is corrected for visual rays and its image is formed on the 
plane of the spider-lines of a filar micronu*ter. The peculiar form 
of the lube is eminently suited for rigid preservation of the relative 
parallelism of the axes of the two telescojjes, so that, if the image 
of a certain selected star is retained on the intersection of two wires 
of the micrometer, by means of the driving clock, aided by small 
corrections given hy the observer in right ascension and declination 
(required on account of irregularity in the clock movement, error 
in astronomical adjustment of the polar axis, or changes in the star’s 
apparent place produced by refraction), the image of a star will 
continue on the same spot of the photographic film <luring the whole 
time of exposure. In these telescopes the photographic object- 
glass has an aperture of 13 in. and the visual object-glass of 10 in. 
Both telescopes have the same focal length, viz. 11*25 th.at, 

in the image produced, i mm. is= of .arc. An excellent mounting 
of type B. made by T. Cooke & Sons of York, has been employe* 1 
by Franklin Adams for making his maps of the sky. 

Type C. — Many more telescopes have been maile of type C than 
of any other, and this form of mounting is still most generally 
employed for the mounting of mtidern refractors. Fraunhofer's 
chef-d* oeuvre, the great Dorpat refractor, made for Otto Struve 
about 1820, had a mounting of this type, and was the first equatorial 
of any importance to be provided with clockwork. The instrument, 
shown in fig. 13, is describetl in detail by Struve (fieschreihung des 
auf der Stcrnxvarte zu Dorpat bepndfichen ^>rnssen Uefr actors von 
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Fraunhofer, Dorpat, 1H25), and was an enormous advance upon all 
previous telescopes for micromctric research. In the hands of 
Struve results were obtained by it which in combined quality ami 
quantity had never before been reached. Its success was such 
that the type of Fraunhofer's telescope became stereotyped for 
many years not only l)y Fraunhofer’s successors but throughout 
^ Germany. When, twelve years afterwards. 
Struve ordered the 15 -in. retractor for the 
new observatory at Pulkovo, the only 
important change made by Fraunhofer’s 
successors was, at Struve’s suggestion, 
the substitution of a stone pier tor the 
wooden stand in the original instru- 
ment. 

Both the Dorpat and the (hilkovo 
refractors are defective in rigidity, 
especially in right ascension. 'Phe 
declination circle is most incon- 
venient of access, and slow 
motion in declination can only' 
l>c eltecteil when the instru- 
ment is clamped by a long 
and inconvenient ham lie ; 
so that, practically, 
clamping in declination 
W’as not employetl. The 
slow motion in right 
ascension is defec- 
tive, being accom- 
plished in the 
Dorpat refractor 
by clianging the 
rate of tin* 
clock, and in 
the Pulkovo 



Fig. 13. — Dorpat Refractor. 


refractor by a handle wliich, when usetl, affects very injuriously the 
rate of the clock for the time being. Struve’s skill as an observer 
was such that he used to complete the bisection on the fixed wire 
of the micrometer by a pre.ssurc of the finger on the sitle of the 
tube — a method of prove<l ef ficiency in such ha mis, but ])lainly 
indicative of the want of rigidity m the instrument ami of the 
imperfection of the slow motions (see MiCKOMiiXKK). 

The driving circle is also much too small, so that a very slight 
mechanical freedom of the screw in the teeth involves a large angular 
freedom of the telescope in right ascension, while its position at 
the lower end of a tex) weak polar axis tends to create instability 
from torsion of that axis. Strange to say, the wooden tube long 
retained its place in German telescope-mountings. 

About 1 840 a great advance was made by the Repsolds of I lainburg 
in the equatorial mounting of the Oxford heliometer. The driving 
circle was greatly increased in diameter and placed at the upjier 
end of the polar axis, and both the polar and declination axes were 
made much stronger in proportion to the mass of the instrument 
they were designed to carry. (A figure of the in.stmrncnt is i^ven 
in the Oxford Observations for 1850.) About 1850 Thomas (’ookc 
of York began his career as a maker of equatorial telescopes. The 
largest example of his work is the refractor of 24-in. aperture, 
originally made for the private observatory of Robert Stirling 
Newall at Gateshead, Northumberland, and afterwards ^irescnted by 
him to the University Observatory, Cambridge. Cooke’s mount- 
ing is admirable for its symmetry and simplicity of design, its just 
apportioning of strength, and a general suitability of means to ends. 

It is not a little curious that the obvious improvement of trans- 


ferring the declination axis as well as the dcclination-idamp to the 
Lele.scope end of the declination axis was so long delayed ; we can 
explain the tlelay only by the desire to retain the dec I illation circle 
as a part of the counterpoise. W^e believe the first important 
equatorials in which the declination was read from the cye-eiid 
were the i5-in. by Crrubb and the 6-in. by Cooke, made for the 
observatory of Lonl Crawford (Lord Limlsay) at Dun Edit, 
Aberdeenshire, about 1873. The plan is now universally adopted. 
Telescopes of such dimensions can be conveniently diK ctcd to any 
object by the circles without the observer being under the necessity 
to climb a special latlder. But when much larger instnimcnts are 
rcquirctl the hour circle becomes inaccessible from the door, and 
means have to be <levised for reading both circles from the eye- 
end. 'fliis was first accomplished by Grubb in tlie 
great refractor of 27-in. aperture which he con- 
structed lor the V'icnna observatory, represented 
in section in fig. 14. Tlie observer’s eye is 
applied to the small telescope E. which (l>y 
means of prisms numbered i, 2, 3. 4) views 
the vernier attaclied to the cross-head 
simultaneously with the hour circle at- 
tached to the upper end of the polar 
axis. Light to illuminate the vernier 
and circle is thrown from the lamp 
L upon prism 4 by the prisms 6 
and 5. Prism i is in the a.xis 
of the declination circle and 
always reflects rays along 
that axis, whatever the 
position of the leli'scope 
may be, whilst the 
prisms 2, 3, 4. 5 and 
6 are attached to 
the cross - head 
and therefore 
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Fig. 14. — Grubb’s 27-in. Refractor (Vienna). 


preserve their relative jjositions to each otlier. fhrough the eye- 
piece of the bent ‘ telescope K' another hour circle attadicd 
to the lower end of tlic iiolar axis can be seen; thns an 
assistant is able to direct, tlie telescope by a handle at 11 to 
any dcsircil hour angle. \ slight rotatory motion of the tele- 
scope E on its axis enables tlie vernier of the declination circle 
to be reail through prism 1. The li'ading ft?atures of this fine 
instrument repn^sent those of all Grubb's large telescopes. The 
mode of relieving the friction of tlie di-clinalion axis is similar to 
tliat employed in the .Midbounie telescope and in the account of 
the Vienna telescope published by Gnibli. The end Iriclion of the 
polar axis is relieved by a ring of conical rollers shown in section 
beside the principal figure. 

I'rom this point we must condense farther description into 
critical remarks on a few typical modern instruments. 

(i) 'IclcscofH's of Moderate Si::o for M icromcivic Fese.nrch Only , — 
15 shows tlic mounting of the 8 -iu. refractor, of 9-ft. focal 
length, at tlie private obs(*rvatory of Dr Lhigelniann, Leipzig. '1 he 
object-glass is by Messrs Clark of Cambridf^e, Mass., tlie mounting 
by the Repsolds of Hamburg. The declination circle ^ 

reads from the eye-end, and fniir liandlcs for clamping 
and slow motion in right ascension nml ih'clinatioii arc 
situated near the observer’s ham^s. 'fhe tube is of sheet 
steel, light, stiff, and free from tremor. Tlie ej’^e-end ° 
carries the micromctiT with an illuminating apjiaratus similar to 
that described under Micrometicr. 'fhe lamp near the eyc-end 
illuminates the field or the wires at pleasure, as well as the position 
circle of the micrometer and the declination circle ; a separate 
lamp illuminates the hour circle. An excellent feature is the short 
distance between the eye-piece and the declination axis, so that 


i In the bent telescope refracting prisms are employed at the 
corners to change the direction of the rays. 



TELESCOPE 



the observer has to follow the eye-end in a comparatively small 
circle ; eiinjtlier good point is the lialtening of the cast-iron centre- 
piece of thr lube so that the tlange of the declination axis — 
is attached as near to the axis of the telescope tube as 
is consist<Mit with free passage of the cone of rays from 
the object glass. I'he substitution of small incandes- 
cent electric lamps is an improvement now uni- 
versally adopted. 

(2) Tt lrsi opes for General Purposes. — The modern 
e(]uatorial shouM, for general purposes, be capable 
of carrying spectroscopes of considerable weight, 
so that the proportional strength of the axes 
and the rigiility of the instrument have to 
)x‘ coiisitlei.ibly increased. The original 
mounting <>f the Washington refractor 
of 26-in. aperture and 32i-ft. focal 
length (descril)ed in Washin^f^ton 
Ohservaliou';, 1S74, Ajip. l) was 
in these respects very defective, 
the polar and declina- 
tion axes being only 
7 in. ill diameter. 

'rhe gnat Pulkovo 
refractor (fig. 16) 
erected in 1S85 is of 
30-in. a|)ertiiro and 45- 
ft. focal length. The object-glass 
is by Clark, the mounting liy the 
Repsolds. The tube is cylindri- 
cal, of riveted steel plate, gradu- 
ated in thickness from the centre 
to its extremities, and bolted by 
very powerful flanges to a strong 
sliort cast-iron central tube, in 
which, as in Dr Kngclmann’s 
telescope (tig. 15), the attachment 
to the flange of the declination 
axis is placed as close as it can 
be to the axis of the tulie without 
interfering with rays converging 
from file object-glass to any point 
in the liclcl of view. A new 
feature in lliis instrument is the 
platform at the lower end of the 
polar avis. Avhorc an assistant can 
view the hour circle liy one eye- 
piece and the declination circle 
by anotlier (looking up the per- 
forated polar axis), and where he can also set the telescope to 
any hour angle by one wlieel, or to any declination by a second, 
with the greatest case. The ob.server at tlie eye-end can also read 
off the hour and declination circles and ccnnmunicate 
quick or slow motions to the telescope liotli in right 
ascension and declination by conveniently 
/r handles. The eye end presents an 

re rac or, too complicated to be figured / 

here ; it has a micrometer and its illnminalion 
for the position circle, a micrometer head, and 
a bright or dark field, clamps in right 
ascension and declination and cjuick and 
slow' motion in the same, a tinder, micro- 
scopes for reading the hour and declination 
circles, an illuminated dial showing 
sidereal time ami driven by an electric 
current from the sidereal clock, and 
counter weights w'hicli can be re- 
moved when a spectniscope or other 
heavy appliance is added. All 
these, although making up an 
apparently complicated ap- 
paratus, arc conveniently 



Fig. 15. — Dr Kngelmann’s 
8 'in. Refractor. 



Fig. 16. — Pulkovo Refractor, 
arranged, and are all nece.s.sary for the quick and easy working 


of so large an instrument. We have the authority of Otto 
Struve for stating that in practice they arc all that can be 
desired. There is in this instrument a remarkably elegant method 
of relieving the friction of the polar axis. Let A A (fig. 17) be a 
section of the polar axis ; it is then easy to adjust the weight P 
attached to its low'er end so that the centre of gravity X of the whole, 
moving parts of the instrument shall be in tlie vertical (V V) of a 
line passing through the apex of the hollowed flange p q at q, whicli 
flange forms part of the polar axis. If now a wheel W is forc<‘d 
up again.st q w'ith a pressure equal to the weight of the moving ]xirt 
01 the in.striiment, the whole weight of the moving part w^nild rest 
upon W in unstable equilibrium ; or if a ])re.ssure R, less tlian W, 
is employed, we have the end friction on the lower bearing removed 
to an extent sin <p, and the friction on tlie bearings of the up]>er 
pivot removed to the extent of F cos 0, — w'hcrc 0 is the latitude 
of the place. The wheel \V is therefore mounted on a guidetl rod, 
which is forced upw'anls by suitable levers and weights, ami tliis 
relief of pressure is precisely proportional to the pre.ssure on the 
re.spcctive bearings. The Repsolds find it unnecessary to relie\'o 
the friction of the declination axis. 

In such large telescopes it becomes a matter of the first import- 
ance to provide means of convenient access to the eye-end of the 
instrument. This the Repsolds have done in the Pulkovo telescope 
by means of two platforms, as shown in fig. 16. These platforms 
are capable of easy motion so that the astronomer may be con- 
veniently situated for observing an object at any azimuth or altitude 
to which the telescope may be directed. For the great refractor 
more recently erected at Potsdam, Messrs Repsold arranged a large 
platform mounted on a framework which is moved in azimuth l)y 
the dome, so that the observer on the platform is always opposite 
the dome-opening. This framework is provided w'ith guides on 
which the platform, whilst preserving its horizontality, is y 
raised and lowered nearly in an arc of a circle of which 
the point of intersection of the polar and declination 
axes is the centre. The rotation of the dome, and 
with it the platform-framework, is accomplished 
by means of electric motors, as also is the 
raising and lowering of the platform on its 
framework. The current is supplied by 
accumulators, and the switch-l.>oard is 
attached to the platform in a position 
convenient for use by the astronomer 
or his assistant. 

In the original design sii])- 
plicd for the 36-in. telesco])c 
of the Lick Observatory at 
Mount Hamilton, C'ali- 
fornia, Grubb suggested 
that the whole floor, 70 
ft. in di.'mieier, should 
be raised and luwcn'd 
by w'ater ])ow’er, uiuler 
control of the ob- 
server by means 
electric keys which act on secondary mechanism that in turn works 
the valves ami reversing gear of the water engines. Other water 
engines, .similarly connected, with keys at the cibserver’s hands, 
rotate the dome and |>erform the quick motions in right ascension 
and tleclination. (An illustration showing these arrangements 
a])peared in The Engineer of July q, 1X86.) Grubb’s suggestion of 
the “ rising floor ” was adoptetl, although his original plans for the 
mounling w'ere not carried out ; the construction of the mounting, 
dtmie, flcx)r, &c., having been eiilnisted to Messrs Warner & Swasey 
of Cleveland, Ohio, U.S.A. It has been contended that it is un- 
desirable to move so great a mass as a floor w hen a platform alone 
is required to carry the oliserver. But a floor, however lu*avy, 
siis])endeil by three wire ropes and properly balancetl over large, 
well-mounted pulleys, n?qnires an amount of energy to work it 
which tlocs not exceed that required to operate a platform of 
moderate dimensions, and there is a freedom, a safely and a facility 
of working w'ith a com])lete floor which no partial platform can give. 
A floor can be most satisfactorily o]K*rated by hydraulic means, a 
platform cannot be so well w'orke<l in this way. The best floor 
mounting we know of is that designofl by O. Chadwick for the \'ic- 
toria Telescope of the ( ape Observatory. An account of it will be 
found in the History and Description of the Cape Observatory. This floor 
can be raised at the rate; of i ft. ]>er second or as slowly as the ob- 
server desires — whilst in all the large platforms we have seen (Pots- 
dam and Paris), the rate of shift is tedious and time-consuming. 

The largest refracting telescope in active use is the Yerkes tele- 
scope, with an object-glass of 40-in. diameter by Alvan (dark & Son 
of Cambridge, U.S.A. , and with a mounting, dome and rising floor 
by Warner & Swasey of (.'Icvcland, Ohio, U.S.A. The reader will 
gather a good general idea of the dt^sigii from fig. 16. The eye-end 
is shown on tlie plate, fig. 25. 

The* chief defect in equatorial mountings of type C is that in 
general they are not capalfle of continued observing much past 
the meridian without reversal. This is an unquestionable draw'- 
back when long exposures near the meridian are required. By the 
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use of an overhaiiRinj,^ polar axis the difficulty can be overcome ; 
it has been siu cesslully adopted by Kcpsolds for their astrographic 
ecpiatorials of 13-in. a]>eiture and ii'25"ft. focus, and on a much 
smaller scale l»v Warner Swasey for the IJruce telescope of lo-in. 
aperture and ^o-in. focus, made lor the Ycrkes Observatory. The 



l*'iG. 10. Bruce 'relescojje, made for the Yerkes Observatory. 
From l‘rofes.'3or Hide’s The Study of Stellar Hvolulion, by permission ol the 
University »»f t’hiciigo I’ruitS. 


Latter is shown in fig. 19. Stability in this method of mounting 
can only be secured by excessive weight and rigidity in the support 
of the overlianging axis. In the case of the Victoria telescope 
(24-iri. ajierturc and 22 1 -ft. focus) nuninted at the Cape of Good 
Hope on this plan, it has been found necessary to add supporting 
stays where great rigidity is requireil, and thus to sacrifice continuous 
circiim-meriflian motion for stars between the zenith and the 
elevated pole. 

Typo J ). — 'fhe first important equatorial of type D was the 4-ft. 
reflecting telescope of Lassell {Mem. h\A.S., xxxvi. 1-4), and 
later Lord Fosse’s ^b-in, rellecting lclesco])e at J 3 irr Castle {Phil. 
Trans., clxxi. Common's 3b-in. rcflecling telescope 

mounted by him at Kaling {Mem. R.A.S., xlvi. 173-1S2). 
In Hassell’s instrument (a reflector of the Newtonian ty])c) the 
observer is mounted in the open air on a su]>plementary tower 
capable of motion in any azimuth about the centre of nioiion of 
the telcsco])e, whilst an observing jdatfoim can be raised and 
lowered on the side of the tower. In Lord Rosse’s inslruincnt 
(also of the Newtonian tyj.'e) the observer is suspended in a ca^e 
near the eye-piece, and the instrument is used in the open air. 
Common’s telescope presents many ingenious features, especially 
the relief-friction by llotation of the polar axis in mercury, and in 
the arrangements of the observatory for giving ready access to the 
eye-piece of the telescotx‘. 

Type C seems indeeil to be the type of mounting most suitable 
for rellecting telescopes, and this form has lieen atlopted for the 
Go-in. reflector completed by G. W. Ritchey, under the direction 
of Professor G. K. Hale, for the Mount Wilson Solar Observatory. 
The instrument is shown in fig. 20, and its design is unques- 
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tion.ably the most perfect yt't proposed for modern astroiihysical 
research. 

The declination axis is licre rcpresetiled by what are jiractically 
the trunnions or pivots of the tube, resting in bearings which are 
supported by tlie arms of a very massive cast-iron fork bolted to 
Hie upper end of the polar axis. This axis is a hollow forging of 
nickel steel, of which the accurately turned pivots rest on beanngs 
attached to cast-iron uprights bolted upon a massive cast-iron base 
plate. The base plate rests upon levelling screws which permit 
the adjustment of the jiolar axis to be made with great ])rccision. 
Tlie combined overhanging weight of the cast-iron fork, the mirror 
and tube is so great, that without a very perfect relief friction 
system the instrument could not be moved in right ascension with 
any approach to practical ease. But a hollow steel float, 10 ft. in 
diameter, is bolted to the upper end of the polar axis just below 
the fork, 'riiis float dips into a tank filled with mercury so that 
practically the entire instrument is tiiKited by the mercury, leaving 
only sufficient pressure on tlie bearings to ensure that the pivots 
will remain in contact with them. Lhc 6o-in. silver-on-glass mirror 
(weighing about one ton) rests at the lower end of the tube on a 
support-system consisting of a large, number of weighted levers 
which press against the back of the glass and distribute the load. 
Similar weighted levers around the circumference of the mirror 
provide the edge support. 'I'he telescope is moved in right ascension 
and declination by electric motors controlled from positions con- 
venient for the observer. The drisang clock moves the telescope 
in right ascension by means of a worm-gear wheel, 10 ft. in diameter, 
inonnterl on the polar axis. 

The 60-in. mirror is of 2 5 -ft. fcxrns, but for certain classes of work 
it is desir.-sble to have the advantage of greater focal length. For 
this purpose the telescope can be used in th(‘ four ditfenmt ways 
shown in fig. 2t. 

(i) As a Newtonian rellector. fig. 21 (ri), the converging rays 
from the /^xj-in. mirror being reflected to th (5 .side of the tube where 



Fig. 21. 

From I’nifessor Hale's The Study of Stellar Evolution, by permission of 
the University of ( ‘hicago Hress. 

the image is formed, and where it may Ixi photographed or viewed 
with an eye-piece. In this case the image is formed without second- 
ary magnification and the focal length is 25 ft. 

(2) As a C'assegrain reflector, fig. 21 (0), in which case the upper sec- 
tion of the tube bearing the plane mirror is removed and a shorter 
section substituted for it. This latter carries a hyperboloidal 
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From I’roft'ssnr If, lie's Tin' of Stellar /??■<»/////(»;/, by permission of the University of ('liie.vgo Press. 


mirriir, which returns tlio ra n s lowanls llic centre of the larj^e 
mirror ainl causes them to converge less rapidly. ilu'y then 
meet a. sm.dl plane minor sup]K)rled at tlio point of intersection 
of the polar and declination .axes, whence they are rellected <hnvn 
through the hollow polar axds ns shown in fiy. 2, and come to locus 
on the slit of the powerful spectroseo]ie that is inonnted on a ]^ier 
in tlie chamber of constant temper.itnn- as shown in fig. Jo. In 
this case the eipiivalciit focal length is 1 :;<) ft. 

(3) As a C.'assegre.in relU'etnr, for ]jh()togra]»hing tlie moon, 
planets or very bright nebulae on a large sc:ale. as sliown in fig. 21 (r), 
with an equivalent local leiigtli of k.x) It. 

(4) As a Cassegrain reilector, for use witli a s])ectroscope inoniittMl 
in ])la<'e of the pbotogniphic plate, he,, ji ((/) ; in this case .a convex 
mirror of <litterent curvature is em])loyed, the e«]uivalcnt focus of 
the combination being .So ft. 

Type T . — In the Comptes Urudns for the y»‘ar 1S.S3. vol. 90, 
pp. 73^-741, Loewy giv<‘S an aex'ount of an instrument which he 
\ calls an “ equatori.al coude,” di signed (1) to attain 
Loewy a grt.ater stability and so to mea.snre largi r angles than is 
equatorj generally possible with the ordinary cipi.itorial ; (j) to 
laicoutte, enable a single astronomer to point tlie telescope and 
make ob.servations in any part of the sky w'ilhoiit cluinging bis 
position ; (3) to .abolish the usual expensive dome, .and to sulisti- 
tute a covered shed on wheels (which can Ix' run back at pleasure), 
leaving the telescope in the open air, the observer alone being 
slicltercd. These conditions arc fulfilled in the manner shown in 
fig. 22. K 1 ^ is the polar axis, rotating on bearings at E and V. 
'fhe object-glass is at O, the eye-piece at E. fhere is a plane 
mirror at M, wliich reflects rays converging from the object-glass 
to the eye-piece .at T*'. A second mirror IS, placed at 45'^’ to the 
optical axis of the object-glass, reflects rays from a star at the pole ; 
but by rotating the box w^hich contains this mirror on the axis of 
its supporting tube T a star of any (.leclination can be observed. 


and by combining this motion wdth rotation of the jiolar .axis the 
astronomer seated at E is .able to view .any object Avliatever in the 
visible heavens, except circiimpol.ar st.ars near lowaT transit. An 
i hour circh' attached to E i‘ .and a dcclin.ation cin !(' attached to the 
>ox Containing tlie mirror N, both of which can be read or set 
from E, complete the essentials of the instrument. 
^ There must be .a certain loss of light from twaa 
additional lellections ; but that could be tolerated 
lor the sake of oilier advantages, provided that 
V the mirrors could be made sulficiently perfect 
optical planes. By m.aking the mirrors of 
^ silvered glass, one-fourth of their diameter 
in thickn(‘ss, the llenrys have not only 
succeeded in mounting them with all 
necessary rigidity free from flexure 
'\ but have given them optically 
true ]>lane surfaces, notwilli- 
* standing their Large dia- 
meters, viz., 1 1 .and 1 5*7 in. 
Sir David Gill tested the 
eciualorial C()ud6 on double 
stars at the Paris Observa- 
tory in 18S4, and his last 
doubts ns to the practical 
value of the instrument 
were dispelled. He has 
never seen more perfect 
optic, al definition in any 
of the many telescopes lit; dias employed, and certainly never 
measuretl a celestial object in such favounilile conditions of physical 
comfort, 'file e.isy position of the observer, the convenient position 
of tlie handles for quick .an<l slow motion, .and Iht* ab.solutc rigidity 
of the mounting leave little to be desired. In a much larger 



Fig. 22 


Loewy’s Coude 
Kqiialoria). 
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instrument of the same type subsequently mounted at Paris, and 
in like instruments of intermediate size mounted at other French 
observatories, tlie object-glass is placed outside the mirror N, so 
that both the silvered mirrors are protected from exposure to the 
outer air. 

A moditication of Loewy’s equatorial coude has been suggestcil 
by IJndemann {.Ls/r. Naihr.. No. 3035); it consists in placing 
both the mi t tors of Loewy’s “ equatorial coude *’ at the top of the 
polar axis in -lead of the lower end of it. By this arrangement the 
long cross tul)e becomes unnecessary, and neither the ]Mer nor the 
observatory obstruct the view of objects above the horizon near 
lower transit as is the case in l.oewy’s form. 'I'lie rellected rays 
pass down tlie tube from the direction of the elevated pale instead 
of u])ward towards that pole. The observer is, therefore, at the 
bottom of the tube instead of the top and lo(.)ks iqnvard instead of 
downward. The drawbacks to this plan are (i) the necessarily 
large size of the up])er pivot (viz. the diameter of the tube) and of 
the lower pivot (which must be perforated by a hole at Fast equal 
in diameter to the ])hotographic field of the telescope), conditions 
which involve very refined arrangements for relief of h'iction. and 
(2) the less i omfoitable attitude of looking upward instead of down- 
ward. Tilt- plan, however, would be a very favourable one for 
spectroscopic work .and for the convenient installation of an nnder- 
gmimd room of constant temperature. The diKiculties of relief 
friction could probably l)e best overcome by a large hollow cylinder 
concentric witli the polar axis fixed near the centre of gravifv of 
the whole instrument and floated in mercury, on the plan ado]^ted 
in the Mount Wilson bo-iii. reflector already describe<i. but in this 
case the flo.iting cyliiuler would be below and not above the upper 
Ix'aring. 

In 1884 Sir Howanl (Urubb {Phil. Tymis. P. Dub. Soc., vol. iii. 
series 2, p. 61) proposed a form of Gquatorial telescope of which an 
excellent example was erectetl at C aml)ridge (hbig), in 
1898. The iTislniiiwiii in some respects resembles the 
* , , equatorial coude of Loewy, but instead of two mirrors 
flanged cast-iron box, strongly 
. .. ’ ribbed and op<‘n on one side, forms llte centre of the 

^ * j^ol.ir axis. One pivot of the ])oIar a\ls is attached to 
the lower end of this box. and a strong liollow metal coiK', terminating 
in the otlvT pivot, forms the u])per part of the ]>olar axis. The 
declination axis ])asses through the fwo opposite sides of the central 
box. Upon an axis concentric with the declination axis is carried 
a plane mirror, which is geared so as always to bisect tin; angle 
between the ]xjlar axis aiul llie opti(.cil axis of the telescope. If 
then the object ive tube is directed to any star, the convergent 
beam from the object-glass is received l»y the plane mirror from 
wliich ’t is rellecti'd uj^wards along the jxilar axis and viewed 
through the hollow upjier pivot. Tims, as in tin? equatorial coude, 
the obsi'iver n-maius in a fixed position looking down the polar 
tube from aI)ov'e. He is providetl with quick and slow motions 
in riglit ascension and declinatimi, which can be op(Tated from the 
eye-end, and he can work in a closed and comfortably heated room. 
A large slot has to be cut in tlie cone wliich forms the upper yxirt 
of tlie polar axis, in ortler to allow the telescope to be poinle<l nearer 
to the pole than would otlierwise be possible ; even so stars within 
1 5*^’ of the poU' cannot lie observed. An illustrated preliminary 
ilescription of the instrument is given by Sir Rolx-rt Ball (ilfoi/.. N<>i. 
Jx.A.S., lix. 152). The inst nimiMit has a triple ])hoto-visual Taylor 
object-glass of 120- in. aperture and i9’3-lt. local length. 

Type 111 all the previously described tyjies of telescope 
mounting the axis of the instrument is either pointed directly at 
the object or to the ])ole ; in the latter case the rays from the star 
under observation are rellected along tlie ]iolar axis bv «'i mirror 
or mirrors attaclicd to or revolving with it. ICtpiatt^rials of ty])es 
A, It, C ami H have tlie advantage of avoiding inteiqiosed rellecting 
surfaces, but tliey involve inconveniences from the continual 
motion of the eye-piece and the consecpienl necessity for providing 
elaborate observing stages or rising floors. In tliosc of type 1C 
tlie eye-])iece has a fixed position and the o]iserv(;r may even occiqiy 
a room maintained at uniform tciiipeiature, but he must submit to 
a c<*rtain loss of light from one or more reflecting surfaces, and from 
possible loss of definition from optical imperfection or flexure of 
the mirror or mirrors. In all these tyyies the longer the telescope 
and tlie greater its diameter (or w^eight) the more massive must 
be the mouiiling and the greater the mechanical diilicultics both 
in construction and management. 

But if it be yiossiblc to mount a fixed telescope by which a solar 
or stellar image can be formetl within a laboratory we give the 
following atlvantages : — (t) Tliere is no ineclianical limit to the 
length of the ti lt'scope ; (2) the clockwork and oth(?r appliances 
to move the mirror, wliich reflects tin? starlight along the axis, are 
much lighter and smaller than those required to move a large 
telescope; (3) tlie oliserver remains in a fixed position, and spectro- 
scopes of any weight can be used on piers 'witliin the laboratory; 
and (4) the angular value of any linear distance on a photograyihic 
plate can lie determined ]:iy direct measurement of the distance of 
the photographic plate from the optical centre of the object-glass. 
The <litficulty is that the automatic motion of a single mirror capable 
of reflecting the rays of any star continuously along the axis of a 


fixed horizontal telescope, requires a rather complex mechanism 
owing to the variation of the angle of reflexion with the diurnal 
motion. 

Foucault ap]>cars to have been the first to appreciate these 
advantages and to face the difiicnlty of designing a sidcrostat 
which, theoretically at least, fulfils the above-mentioned conditions. 
A large siderostat, constructed by Eichens after E'oucault’s design, 
was completed in i8b8 — the year of Foucault’s death. It remained 
at the Paris Observatory, where it was siiLasequently employed by 
l^eslandres for solar photography. The largest refracting telescope 
yet made, viz., that constructed by Gautier for the Paris p h 
exhibition of lyoo, was an-anged on this plan (type F), 
the stars’ rays bt'ing reflected along the horizontal axis ^ 

of a telescope provided with visual and witli photo- ^ 
graphic object-glasses of 49-in. diameter and nearly 2fx^-ft. focal 
length. Up to 1908 neither the optical qualities of the images 
given by the object-glasses ami rellecting plane nor the practical 
working of tlie instrument, have, so far as ive know, been sub- 
mitted to any severe test. It is, howTver, ciTtain that the Foucault 
siderostat is not capable, in practice, of maintaining the reflected 
image in a constant direction with perfect uniformity on account 
of the slitling action on the .arm that regulates the motion of the 
mirror ; such an action must, more or less, fake place by jerks, 
riiere are farther inconveniences in the use of sucli ,a telescope, 
viz., that the image undergoes a diurnal rotation about the axis of 
the horizontal tek'seope, so that, unless the s«‘nsitive yflate is also 
rotated by clockwork, it is impossible to obtain sharp photographs 
w ith any but instantaneous exposures. In tlie spectroscopic observa- 
tion of a single star with a slit -spectroscope, this rotation of the 
imagi* presents no inconvenience, and the irregular .action of a 
siderostat on Foucanlt’s ]ilan might be overcome by the following 
arrangement : — 

A B (fig. 23) is a polar axis, like that of an eipiatorial felescope, 
rotating in twenty-four hours by cltx:kvvork. Its lower extremity 
liTininates in a fork on which is 
mounted a mirror F D, capable of 
turning about A on an axis at right 
angles to A B, the plane of the 
mirror being parallel to this latter 
axis. The mirror C D is set at such 
an angl<‘ as to reflect rays from the 
star S in the dina tion of the jiolar 
a.xis to the mirror R and thence 
to the horizontal telescojx' T. \ /! 

The mirrors of Lindemann’s \/ 

etpiatorial coude reflecting light rY 

downw'ards upon the mirror K ' 
would furnish an kk’al siderostat 

for stellar sp(‘r.trosco])y in conjunction with a fixed horizontal 
iidescope. 

— If a. mirror is mounted on a truly adjusted ]i(»lar axis, 
the pl.ine of the mirror bi'ing ^larallel to that axis, llie normal to 
that mirror will alwavs be directed to soiiu* jxiint on the celestial 
e<|uator through wli.itever angk* the axis is turned. Also, if the 
axis is made to revoKe at hall the apparent diurnal motion of the 
stars, the image of the celestial sphere, viewed by nMh'ction from 
such a moving mirror, will appear at rest at every point — hence 
the name roHostat ap])lied to the apparatus. Tims, any fixed 
telescope dinxtefl towards the mirror of a pro])erly a<l justed co<‘lo- 
slat in motion will show rdl the stars in the lield of view at rest ; 
or, by rotating the polar axis in<lependf?nfly of the clockworl:, the 
observer can pass in n’view all llie stars visible .above the horizon 
whose declinations come within tlui limits of his original lield of 
view’, 'riierefore. to observe stars of a dillereiit declination it will 
b'‘ neress;i.ry either to si lift the dinslion of the fixed telescotie, 
kce])iiig its axis still ]>oiiited to tlie coelostat mirror, or to canploy 
,a second mirmr to relh'ct the rays from the coelostat mirror along 
the axis of a fixed lele.scope. In the latter case it will be necessary 
to provide means to mount the coi'lostat on a carrUige by which 
it can be ihovcmI east and west without changing the altitude or 
azimuth of its ])olar a.xis, and also to shift tlie second mirror so that 
it may receive all the light from the reflected beam. Besides thes<‘ 
conipiicatioiis tli»*re is another drawback to the use of th(‘ coelo.stat 
lor general astronomical work, viz., tlic obliquity of the angle of 
reflection, which can never lie less tha.n that of the declination of 
the star, and may b(‘ greater to any cxhmt. For these reasons the 
coelostat is never likely to be largely cmiployed in general astrono- 
mical work, but it is admirably adapted for spectroscopic and 
bolometric observations of the sun, and for use in eclipse expedi- 
tions. i'br details of tlie coelostat applieil to the Snow telescope — 
the ino.st perfect installation for spectrolieliograph and bolometer 
work yet erected — sec The Study of Stellar Evolution by Prof. G. E. 
Ilale, p. 131. 

The Zenith Telescope, 

The zenith telescope is an instrument generally employed to 
measure the dilfi nmce bi'twecn two nearly cciual and ojiposite 
zenith (listances. Its original use was the determination 01 geo- 
graphical latitudes in the field work of georletic operations ; more 
recently it has been extensively employed for the determination 
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of variation of latitude, at fixed stations, under the auspices of the 
International Geodetic Bureau, and for the astronomical deter- 
mination of the constant of aberration. Th<‘ instrument is sliown 
in its most recent form in fig. 24. A is a sleeve that revolves very 
freely anti without shake on a v<?rtical steel cone. 'I'his cone is 
mounted on a circular base h which rests on three levelling screws, 
two of which are visible in the figure. I'he sleeve carries a cross- 
piece on its upper extremity to w liich the bearings of tlie horizontal 
axis c are attached. A reversible level d rests on tlie accurately 
turned pivots of this axis. The telescope is attached to one end 
of this axis ami a connter]>oise c to the other. The long arm / 
serv'es to clamp the telescope in zenith distance and to communi- 
cate slow mutum in zenith distance wlitm so clamped. On the 
side of the telescope opposite to the horizontal axis is attached a 
graduated circle g, and, turning concentrically with this circle, is 
a framework //, to wdiich the renders and verniers of the circle are 
fixed. This frame carries tw’o very sensitive levels, k and /, and 
the whole frame can be clamped to the circle g by means of the 
clamping screw 

'I'he object-glass of the telescope is, of course, attached by its cell 
to the upper end of the telescojie tube. Within the focus of the 



Fig. 24. — Zenith Telesco])e (by Warner & Swasey). 


object-glass is a right-angletl prism of total relleclion, which diverts 
the converging rays from the object-glass at right angles to the 
axis of the telescope, and i)ermits the observing' micrometer n to 
be mounted in the very convenient position shown in the figure. 
A small graduated circle /> concentric wdth A is attached to the 
circular base b and read by the microscopes q r, attached to a. 
The instrument is thus a theodolite, although, compared with its 
other dimensions, feeble as an aj)paratus for the measurement of 
absolute altitudes and azimuths, although capable of determining 
these co-ordinates with considerable precision. 

In practice the vertical circle is adjusted once for all, so that 
when the levels k and / are in the centre of their run, the verniers 
read true zenith distances. When the inslrument has been set up 
and levelled (either wath aid of the cross level d, or tlie levels k 
and /), the reading of the circle p for the meridional position of 
the telescope is determined either by the method of transits in 
the meridian (see Transit Circle), or by the observation of the 
azimuth of a know'ii star at a knowm hour angle. 'I'his done, the 
stops .9 and t are clamped and adjusted so that when aim r comes 
in contact with the screw of stop t the telescope will point due 
north, and when in contact with s, it v/ill point due south, or vice 
versa. A pair of stars of known declination arc selected such that 
their zenith distances, when on the meridian, are nearly equal and 
opposite, and whose right ascensions differ by five or ten minutes 


of lime. A.ssuming, for example, that the mjrtlicm star has the 
smaller right ascension, the instrument is first, with the aid of the 
stt)p, placed in the meridian towarfls the north ; the verniers of 
the graduated circle g are .set to read to the rea<ling 0 
v.diere <f> is the approximate latitude of the place and 5, the 
declimilioiis of the northc?rn and southern star res|)ect ively ; then 
the level frame h is turned till tlic levels k and / are in the middle 
of their run, and tliere clamped by thc^ screw m, aided in tiie final 
adjustment by the adjoining slow motion screw shown in the figure. 
'I'he telescope is nenv turned on the horizontal axis till the levels 
rea<l near the centres of these scales and the tele.scojic^ is clamped 
to the arm /. Wlnm the star enters the field of \ lew its image is 
approximatedy bisected by tlic spider web of the micrometer n, 
the exact bisection being completed in the immediate neighbour- 
hood of the meridian. 'I'he readings of the levels k and I and tlic' 
reading of the inicroinetcr-drum arc then entered, and the observa- 
tion of the northern star is coni])lete. Now tlie insli ument is slowly 
turned towanls the south, till the aziiimlli arm is gently brought 
into contact with the corresjioiiding stop .v, care l>eing taken not 
to touch any ]Kirt of the instnunent except the azimuth arm itself. 
When the southern star enters the lieltl the same process is 
repeated. 

Sup[u)se now, for tlie moment, that the readings of the levels k 
and / are identical in both observations, v/e have then, in the dillHi- 
ence between the micrometer readings north and south, a measure 
of the tlitterence of the two zenith distances ex])re-.sed in terms of 
the micrometer screw; and, if the “ value of one 1 evolution of the 
micrometer screw " is know'ii in seconds of arc we have for the 
re.su It ing latitude 

1.) I (is,. 1 i!.)!. 

where Li ~ is the difference of the micrometer readings converted 
into arc — it being assumed that inereaseil micniineter readings 
correspond with increased zenith distance of the star. 

If between the north and south observation theie is a elinnge in 
the level readings of the levels k and /, this indicates a cli.inge in 
the zenith distance of the axis of the telescope. By directing the 
telescope to a distant ol)ject. or to the intersection of the webs of a 
fixed collimating telescope (see 'Fransit C.'ircle), it is easy to measure 
the effect of a small change of zenith distance of the axis of the 
telescope in terms both of the level and of the micrometer screw, 
anti tlms, if the levels are perfectly sensitive and uniform in curvature 
and s^radualion , to determine the value of one division of e\arh level 
in terms of the inicrointder screw. The value of “ one revolution 
of the screw in seconds of arc can be determined either by 
observing at transit the difference of zenith distance of two stars 
of known declination in terms of the micrometer screw, the instru- 
ment remaining at rest between their transits ; or by measuring 
at known instants in terms of the screw, the change of zenith 
distance of a standard star of small polar distance near the time of 
its greatest elotigation. 

The reason why two levels are employed is that sometimes crystals 
are formed by the decomposition of the glass which cause the bubble 
to stick at different points and so give false readings. Two levels 
are hardly likely to have such causes of error arise at e.xactly 
corresponding points in their run, and thus two levels furnish an 
independent control the one on the otlicr. Also it is impossible 
to make levels that are in every respect perfect, nor even to deter- 
mine the.se errors for different lengths of bubble .and at different 
readings with the highest preci.sion. The mean of two levels there- 
fore adds to the accuracy of the result. 

Attempts have been made to overcome the ditficulties connected 
with levels by ailopting the princi])lc of Kater’s floating collimator 
{Phil. Trans., 1S25 and 1828). On this principle the use of the 
level is abolished, the tclcsc()])e is mounted on a metallic float, 
and it is assumed that, in course of the rotation of this il(\'it, the 
zenith lUstance of the axis of the telescope will remain undisturbed, 
that is, of course, after the undulations, induced by the disturbance 
of the mercury, have ceased. 

S. C. Chandler in 1884 constructed an equal altitude instrument 
on this principle, which he called the almucantar, aiul he found 
that after disturbance the tek'seope recovered its original zenith 
distance within of a second of arc. K. A. Sampson at Durham 
{Monthly Notices R.A.S. lx. 572) and II. A. Howe {Ast. Jahrb. xxi. 
57) have had instruments constructed on the same general principle. 
It is, however, obviou.slv impossible to apply a micrometer with 
advantage to such instruments, because to touch such an instru- 
ment, in onler to turn a micrometer screw, would obviously .set 
it into motion, 'flic almucantar was therefore u.sed only to observe 
the vertical transits of stars in diiterent azimuths over fixed hori- 
zontal webs, without touching the tekjscope. 

By the use of photography, howev'cr, it is possible to photograph 
the trail of a star as it transits the meridian when the telesco]>e is 
directed towards the north, and another trail be similarly photo- 
graphed when the telescope is directed towards the sontli. 'I'he 
interval Ijetween the true trails, measured at right angles to the 
direction of the trails, obviously corresponds to tlie difference of 
zenith distance of the tw'o stars. I'his princijile hfis been applied 
with great comyiletenes.s and ingenuity of detail by Bryan t'ookson 
to the construction of a “ photographic floating zenith telescope,’* 
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whicli he has erected at Cambridge (Kng.) and applied to an investi- 
gaUon of the change of latitude and a determination of the constant 
of refraction. A description of the instrument, and some preliminary 
results obtained by it, is given by him {Monthly Notices ft. AS., 
Ixi. SI 4 )- 

TELESIA [mod. TelescJ, a town of the Samnites, 24 m. N.W. 
from Beneventum. It possesses remains of walls in opus 
reticidalum, of a total length of over a mile ; two inscriptions 
of the Republican period > record the erection of tow'ers. ITic 
remains of baths (Thermae Sabimanae) and of an amphitheatre 
still exist : and the city was supplied with water by an af|ueduct. 
There are sulphur springs in the vicinity, which may have sup- 
pli cd the baths. 

telesill A, Greek poetess, a native of Argos, one of the 
so-('alled nine lyric muses. According to the traditional story, 
wiicu ( Icomenes, king of Sparta, invaded the land of the 
Argives in 510 B.c., and slew all the males capablti of bearing 
arms, Tclcsilla, dressed in men's clothes, put herself at the head 
of th(^ women and repelled an attac'k upon the city of Argos. 
To commemorate this exploit, a statue of the poetess, in the 
act of putting on a helmet, with books lying at her feet, was 
set up in the temple of Aphrodite at Argos. I’hc festival 
Hybrislica or Endymatia, in which men and women exchanged 
clothes, also celebrated the heroism of her female compatriots. 
Herodotu.s (vi. 76) does not refer to the inler\'ontion of Tele- 
silla, but mentions an oracle which predicted that the female 
should conquer the male, whence the tradition itself may have 
been derived. Further, the statue seen liy l^ausanias may not 
have been intended for 'Iclesilla ; it would equally represent 
Aphrodite, in her character as wife of Ares and a warlike god- 
dess (the books, however, seem out of place). 'Lhe Ilybrisliea, 
again, was most probably a religious festival connected with 
the worship of some androgynous divinity. Of Tclesilhds 
poems only two lines remain, quoted by the grammarian 
Hephaestion, apparently from a Jkxrthcnion, or song for a 
chorus of maidens. 

Sec I’ausania.s ii. jo, 8 ; Rlutarch, De Virtut. Muliermn, 8 ; 
Clement of Alexandria, Stromata, iv. 19, p. 522 ; Rcrgk, Poefac 
Lyrici Graeci, iii. ; and especially Macan, Herodotus iv.-xn., i. 336 
foil, and notes. 

TELESIO, BERNARDINO (1509-1588), Italian philosopher 
and natural scientist, was born of noble parentage at (osenza 
near Naples in 1509. He was educated at Milan by his uncle, 
Antonio, himself a .scholar and a poet of eminence, and after- 
wards at Rome and Padua. Jlis studies included all the wide 
range of subjects, classics, science and philosophy, which con- 
stituted the curriculum of the Renaissance savants. Thus 
equipped, he began his attack upon the medieval Aristoteliani.sm 
which then flourished in Padua and Bologna. Resigning to his 
brother the archbishopric of Cosenza, offered to him by Pope 
Pius TV., he began to lecture at Naples and finally founded the 
academy of Cosenza. In 1563, or perhaps two }'cars later, 
appeared his great work De Rerum Natura. which wa.s followed 
by a large number of scientific and philosophical works of sub- 
sidiary importance. The heterodox views which he maintained 
aroused the anger of the Church on behalf of its cherished 
Aristotelinnism, and a short time after his death his books 
were placeil on the Index. 

rdcsio was the head of the great South Italian movement which 
protested against the accepted authority of al)stract reason, and 
sowed the seeds from which sprang the scientific metlio«1s of 
('am])anclla and Bruno, of Bacon and Descartes, with their widely 
divergent results. He, therefore, abandoned tlu* purely intellectual 
sphere and proposeil an inquiry into the data given by the senses, 
from which he held that all true knowledge really comes. Tnsteaci 
of postulating matter and form, he bases existence on matter and 
force. This force has two opposing elements : heat, which expands, 
and cold, which contracts, 'fhese tw'o processes account for all the 
diverse forms and types of existence, while the iTia.ss on which the 
force operates remains the same. The harmony of the whole con- 
sists in this, that each separate thing develops in and for itself 
in accordance with its own nature while at the same time its motion 
iKrnefits the rest. The obvious defects of this theory, (i) that the 
senses alone cannot apprehend matter itself, (2) that it is not clear 
how the multiplicity of phenomena could result from these two 
forces, and (3) that he adduced no evidence to substantiate the 
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existence of the.se two forces, were pointed out at the time by his 
pupil, Patrizzi (see article on Patrizzi, Francesco). Moreover his 
theory of the colil e.irtli at rest and the hot sun in motion w'as 
doomed to disproof at the hands of Copernicus. .\t the .same time, 
the theory was sulliciently coherent to make a great impression on 
Italian thought. When Telesio went on to explain the relation of 
mind and matter, he was still more heterodox. Material forces 
are, by hypothesis, capable ot feeling ; mattiT also must have be'en 
from the first endowcil with consciousness. For consciousness 
exists, anti coultl not have been develoi^ed tmt of nothing. Again, 
the soul is influenced by material conditions ; consequently the 
soul must have a material existtnee. He further held that all 
knowledge is sensation (“ non ratione setl sensu *’) and that intelli- 
gence is, therefore, an agglomeratitm of isolated tlata, given by the 
senses. He tloes not, however, succeed in e.xplaining how tlu? senses 
alone can perceive diflerence and identity. At the end of his scheme, 
probably in ilelerenee to theological prejudices, he added an element 
which was utterly alien, namely, a higlier impulse, a soul sujieriin- 
posed by Hod. in virtue of whicli we strive beyond the world of 
sense. The whole system of Telesio shows lacunae in argument, 
and ignorance ol essential tacts, but at the same time it is a forc- 
iimner of all subsccpient empiricism, scientific and philoso]>hical, 
and marks clearly llie ])erioil of transition from authority and reason 
to ex])criment and individual responsibility. Bcr.ide the Dc Rcritm 
Natura, he wrote Dc Somtio, Dc his quae in acre punt, Dc Mari, 
De Cometis et Circulo kacteo, De usu respirationis, &c. 

TELESPHORUS, bishop of Rome from about 126 till about 
137. St Ircnacus .says that he suflered niarlyrdom. 

TELFORD, THOMAS (1757-1834), Briti.sh civil engineer, 
was the son of a shepherd, and was born at Westerkirk in 
Eskdale, Dumfriesshire, on the 9th of August 1757. From 
early childhood he was employed as a htTd, oci*asionally attend- 
ing the parish school of \Ve.stL‘rkirk, where his quickness and 
diligence helped to make up for his lack of opportunity. On 
being apprenticed, at the age of fifteen, to a stonemason at 
Langholm, he found lei.sure not only to gain an acquaintance 
with Latin, French and German, but to gratify his literary 
tastes by a wide variety of reading. In his early manhood he 
was much given to the writing of verse : a poem of some length 
on Eskdale appeared in 1784 in the Poetical Museum, published 
at Hawick ; under the signature of “ Eskdale Tam he con- 
tributed verses to Ruddiman’s Weekly Magazine; and he 
addressed an epistle in rhMiie to Burns, which was puldished 
in James Currie’s Life of the poet. In 1780 'IViford went to 
Edinburgh, where ho was employed in the erection of houses 
in the “ new town, and occupied much of his sjiare time in 
learning arc'hitectiiral drawing. Proixrding to London Iw'o 
years later, he found cmi)lo)'ment in the erection of Somerset 
House. Having in 1784 superintended the erection of a house 
for the commissioner at Portsmouth flockyard, he next repaired 
the castle of Sir W. Pultcncy, member for Shrewsbury, who 
conceived such a high opinion of his talents that he got him 
made surveyor of public works lor the county of Salop. In 
1793 he was appointed engineer of the Ellesmere canal, for 
which he built the Chirk and Pont-y-Cysyllte aqueducts, and 
this work established his reputation as a canal engineer. He 
was consulted in 1806 by the king of Sweden regarding the 
construction ol the Gbta ('anal, and, his plans having been 
adopted, he visited the country in rSio to superintend some 
of the more important excavations. In the early years of the 
19th century the question of improving the communications 
in the Highlands of Scotland engaged the attention of the 
government, and Telford was commissioned to report on the 
matter. In consequence of his recommendations, he was 
appointed engineer for the Cfdedonian Canal, which was begun 
in 1804 and forms one of the largest but by no means the most 
u.seful of his undertakings, and also for the construction of 
920 miles of roads, a great part through very difficult country. 
Of the numerous bridges built in this line of roads mention 
may be specially made of that across the Tay at Dunkeld. 
.Subsequently he was employed on the improvement of the 
road between Carlisle and Glasgow, which was undertaken 
as a result of a parliamentary inquiry in 1814, and he was 
then entrusted with the execution of another scheme, of equal 
magnitude and importance with that in the Highlands of Scot- 
land, for a system of roads through the more inaccessible parts 
of Wales, which involved the erection of the magnificent 
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suspension bridge across the j\rcnai Straits, begun in 1820, and 
the Conway Jlridge, begun in 1822. While his fame rests 
chiefly on his road and canal engineering, and the erection 
of the numerous britlges and acjueducts whi('h this involved, 
he also did good work in harbour construction. The fisheries 
and industries of Scotland benefited by the impro\cments he 
cflected at many of the harbours on the east coast ; he con- 
structed the St Katherine’s Docks, London (finished in 1S28) ; 
and his last piece of professional work was a plan for the im- 
|)rovcmcnt of Dover harbour. Otl\er achievements of his later 
years were the drainage of the north level of the eastern Den 
district, an area of 48.000 acres, and (Tcction of the Dean 
Bridge, Edinburgh, and of the Broomiclavv Bridge, (Glasgow. 
He died on the 2nd of September 1834 in London, and was 
buried in Westminster Abbey. 

Telford was inner marri(‘d. Eor twenty-one years he li\'ed 
at the Salopian col'fee- house, afterwards the Ship llotel. Charing 
Cross, whence he reTno^•ed to 24 Abingdon Street. He was a 
fellow of the Royal Societies of London and of Edinburgh, 
and was annually elected president of the Institution of Civil 
Engineers from its foundation. He received the Swedish order 
of knighthood of Gustavus Vasa. 

See Ifltord’s Mnnoirs, written by himself and edited by John 
Kickiiian (183.S) ; also Siniles’s Lives of the linf^iuerrs. 

T^LIGNY, CHARLES DE (c. i53S““T572), French soldier 
and diplomat, belonged to a respected Huguenot family of 
Rouerque, and received an excellent training in letters and 
arms at the house of Coligny. lie was ciiifiloycd on several 
peace missions ; he represented the Protestants before the king, 
and was entrusted by (’onde wfith the presentation of his terms 
to the (luecn-mothcr in 1567, and in the following year he 
assisted at the conference at Chalons and signed the peac e of 
Longjumeau, which was dc‘stinecl to be of short duration. On 
the outbreak of war, he took part in the siege of Poitiers, 
directed an unsuccessful attac'k on Nantes, fought bravely 
under Coligny at Moncontour, and partii'ipated in the negotia- 
tions ending in the treaty of Sainl-CTcrmain (8th of August 
1570). In 1571 he retired to La Rochelle and married Louise 
de Coligny, but was speedily recalled to Paris to serve on the 
bi-partisan c:ommission of adjustment. Although he won the 
special favour of Charles IX., he was one of llie first victims 
in the massacre of St Bartholomew’s Day (24111 of August 
15 72). His remains wctc take;n to the Castle of leligny in 
1617, but eight years later were thrown into the river by the 
bishop of Castres. 

TELL, WILLIAM. 'I’he story of William TclPs skill in .shoot- 
ing at and striking the apple which had liecm placid on the 
head of his little son by order of Gessler, llie tyrannical Austrian 
bailiff of Uri, is so closely bound up with the lc?gendary history 
of the origin of the Swiss Confederation that they must be con- 
sidered together. Both appear first in the 15th century, pro- 
bably as rc.sults of the war for the 'Poggenburg inhcTitanee 
(1436-50) ; for the intense hatred of Austria, greatly increased 
by her support of the claims of Ziiridi, favoured the circulation 
of stories which assumed that Swi.ss freedom w'as of immemorial 
antic|uity, while, as the war was largely a struggle between the 
civic and rural elements in the Confederation, the notion that 
the (rural) Sehwyzers were of Scandinavian descent at once 
separated them from and raised them above the German in- 
habitants of the towns. 

The Tell story is first found in a ballad the first nine stanzas 
of which (containing the story) were certainly written before 
1474. There is no mention made of the names of the bailiff 
or of his master, or of the hat placed on a pole. Tell is called 

the first Confederate,” and his feat is treated as the real and 
only reason why the Confederation was formed and the tyrants 
driven out of the land. It is probably to this ballad that 
Melchior Russ of Luc erne (who began his Chronicle in 1482) 
refers when, in his account (from Justinger) of the evil deeds of 
the bailiffs in the Forest districts, he excuses himself from giving 
the story. He goes on to narrate how Tell, irritated by his 
treatment, stirred up his friends against the govemor, who 


seized and bound him and was conveying him by boat to his 
castle on the lake of Lucerne, when a storm arose , and Tell, 
by reason of his great bodily strength, was, afti'r being un- 
bound, given charge of the ruilclcT on his promise to bring the 
boat safely to land. He steers it towards a shelf of rock, called 
in Russ’s time 'IVll’s Platte, springs on shore, shoots the bailiff 
dead with his crossbow, and goes bac-k to Cri, win re he stirs 
up the great strife which ended in the battle of Moi garten. In 
these two accounts, which form the basis of the Uri via’sion of 
the origin of the Confederation, it is Tell and Tell only who is 
the actor and the leader. We first hear of the cTueltics of 
Austrian baililTs in the Forest districts in the Bernese Chronicle 
of Conrad Justinger ( t .^2 o ). No names or details arc given, 
and tlie dates are different in the two recensions of tlic Chronicle 
as “olden days before Bern was founded” (i.e. before iic)i) 
and 1260. Several details, but only one name, an? .added in the 
De Nohiliiate el Rusiicitale Dialogus (cap. 33) of Felix flcmmerli, 
a canon of Ziiricli, who wrote it after 1451 and before' 1454 ; in 
this last year he was imprisoned hy the Sehwyzers, whom he had 
repeatedly insulted and attached in his bociks. Ac cording to 
him the men of Schwyz and of Unterwalclen wen? the first 
to rise, those of Uri following suit much later. l»ut neither 
Justinger nor Hemrnerli makes any allusion to Tell or his feat. 

The Tell story and the “ atroc ities ” story are first found 
combined in a ^IS. known as the White Booh of Same n. 'fhev 
are contained in a short c'hronicli? written between 1467 and 
1476, probably about 1470, and based on or.al tradition, ^rany 
details are given of the oppressions of the bailiffs : wc hear of 
Gessler, of the meeting of Stoupaeher of Schwyz, Fiirst of Uri, 
and a man of Nidwaldcn at the Kiitli, — in fac*t, the usual version 
of the legend. To give an instance of tyranny in Uri, the author 
tells us the story of the rc'fiisal of “ tier Thiill ” to do re\’eren('c 
to the hat placed on a pole, of his feat of skill, and of his shooting 
the baililT, Gessler, from ix^hind a bush in the “ hollow way ” 
near Kiissnuc ht. Tell is repiTsented as being one of those who 
.swore at the Rutli to drive; out the; oppiTssurs ; but the narrati\'c 
of his doings is merely one incident in the general movement 
which began quite indc'pendently of him. 'fhe chronology is 
very confusc'd, but the cvi'nts are placed after Rudolf’s election 
to the empire in 1273. This is the only account in which 'fell 
is c alled “ dcr Thall,” which name he himself explains l)y saying, 
“ If 1 WCTC sliarp {^oit'^ig) 1 slioulil be called scmiething else and 
not dcT 'fall,” i.e, the simpleton or slow-witted mim. (It is 
worthy of notice that the same meaning is allributi'd to the 
name of Tokko, the hc'ro of a similar legend in Gheysmer’s 
abridgment of the Jlistoria Daniea of Slixo Grammaticus, 
which may, somehow^, have influenced the Swiss version.) 
The only other known instances of the Uri ver.sion of the legend 
relating to the origin of the Confedi'ration are the Latin hexa- 
meters of Glarcanus (1515), in which Tell is c'omi)ared to Brutus 
as “ a-sscrlor patriae, vindex ultorc|U(; t^ rannuni,” and the 
Urncrspicl (composed in 1511-12), a play acted in Uri, in which 
Russ’s version is followed, though tlie bailiff, who is unnamed, 
but announces that he has bc;cn sent by Albert of Austria, is 
slain in the “ hollow way.” Tell is the chief of the Riitli leaguers, 
and it is his deed whic'h is the immediate oec:asion of the rising 
against the opprc'ssors, whic h is dated in i2c;6. Mutius (15.10) 
is the latest writer who, in his dcsc'ription of the origin of the 
Confederation, docs not mention 'fell and his act. 'fhe two 
stories arc now firmly bound together ; the version contained 
in the White Booh is the accepted one, though small additions 
in names and dales arc often made. 

The task of filling up gaps, smoothing away inconsistencies, 
rounding off the tale, was accomplished by Giles 'fschudi (c/.?^.), 
whose recension was adopted, with a few alterations, by 
Johannes von Muller in his History of the Confederation (1780). 
In the final recension of Tschudi’s Chronicle (1734-36), which, 
however, differs in many particulars from tlie original draft 
still preserved at Zurich, we arc told how Albert of Austria, 
with the view of depriving the Forest lands of their ancient 
freedom, sent bailiffs (among them Gessler) to Uri and Schwyz, 
who committed many tyrannical acts, so that finally on 
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8th November 1307, at the Riitli, Werner von Stauffacher of 
Schwyz^ WiiUcr burst of Uri, Arnold von Melchthal in Unter- 
waldcn, each with ten companions, among whom was William 
lell, resolved on a rising to expel the oppressors, which was fixed 
for New Year’s Day 1308. A few days later (November 18) 
the iell inei(l('nt takes place (described according to the White 
Book version), and on the appointed date the general rising. 
Tschudi thu.. finally settled the date, which had before varied 
from 1260 to T334. He utterly distorts the real historical 
relations of the 'Lhree Lands, though he brings in many real 
historical names, their owtkts being made to perform historically 
impossible nets, and introduces many small addititms tind 
corrections into the story as he had re('eived it. In particular, 
while in his nrst draft he speaks of the bailiff as (iryssler--The 
usual name up to his time, except in the Whits Book and in 
Stumpff’s Chronicle of 1548— in his final recension he calls him 
Gessler, knowing that this was a real name. Later writers 
added a fc\v more particulars, — that Tell lived at Burglen and 
fought at Morgarten (1598), that he was the son-in-law of Fiirst 
anci had two sons (early r8th century), &c. Johannes von 
Muller (1780) gave a vivid description of the oath at the Riitli 
by the three (Tell not being counted in), and thr(?w Tschudi’s 
version into a literary form, adding one or two names and 
adopting that of Hermann for Gessler, calling him of “ ilruneck.” 
Schiller’s pkiy (1804) gave the tale a world-wide renown. 

'the stor\' was, on the ground of want of evidence, regarded 
as suspicious l)y Guillimiin in a private letter of 1607, and 
doubts wer»^ expressed by the brothers Isclin (1727 and 1754) 
and by Voltaire (1754) ] l)ut it was not till 1760 that the legend 
was definitely attacked, on the ground of its similarity to the 
story of Tokko (see below), in an anonymous pamphlet by 
Frend(‘nbergcr, a Bernese pastor. I'his caused great stir; it 
was publicly burnt by order of the government of Uri, and many 
more or less forged proofs and documents were produced in 
favour of 'Tell. The researches of J. L. Kopp {Vrkmden znr 
Geschichtc d. eidgenossischen Bunde, 2 parts, 1835 ^851, and 

Geschichtp der ddgendssischen Bfinde, vol. ii., 1847), first cleared 
up the real early history of the league, and overthrew the legends 
of the I 17 ///C Book and 'Fschudi. Sin('e then many writers have 
w'orked in the same direction. Vischer (1867) has carefully 
traced out the successive steps in the growth of the legend, and 
Rochholz (1877) has wa)rked out the real history of Gessler as 
showui in authentic docum(‘nts. I'lie general result has been to 
show that a mythological marksman and an impossible bailiff 
bearing the name of a real family have been joined with con- 
fused and distorted reminiscences of the events of 1245-47, 
in which the names of many real persons have been inserted 
and many unauthenticated acts attributed to them. Th. von 
Licbenau has, however, shown (in an article reprinted from the 
Katholische Scliweizerhh'iiter in the Bollettino Storico della Svizzera 
Italiana for 1899) that in 1283 the Emperor Rudolf of Habsburg 
gave the right of receiving the tolls for escort over the St 
Gotthard Pass to his sons, the dukes of Austria. The levying 
of these tolls gave rise to various disputes between the men of 
Uri and the bailiffs of the dukes of Austria, and by 1319 (if not 
already in 1309) the claim to levy them was silently given up. 
'these facts show (what could not hitherto be proved) that at 
the time when legend places the rising of Uri, 'Fell exploit, &c., 
the dukes of Austria really had disputes with Uri. 

'The story of the skilful marksman who succeeds in striking 
some small object placed on the head of a man or child is very 
widely spread : wc find it in Denmark (Tokko), Norway (two 
versions), Iceland, Holstein, on the Rhine, and in England 
(William of Cloudesley). How it came to be localized in Uri we 
do not know ; possibly, through the story of the Scandinavian 
colonization of Schwyz, the tale was fitted to some real local 
hero. 

The alleged proofs of the existence of a real William Tell in 
Uri in the 14th century break down hopelessly, (i) The entries 
in the parish registers are forged. (2) As to the 'Fell chapels— 
(a) that in the “ hollow way ” near Kiissnacht was not known 
to Melchior Russ and is first mentioned by Tschudi (1572). 
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(h) that on 'Fell’s Platte is first mentioned in 1504. 'Fhe docu- 
ment which alleges that this chapel was built by order of a 
“ landsgemcindc held in 1388, at which 114 men were present 
w^ho had been personally accjuainted with 'Fell, was never heard 
of till 1759. The procession in boats to the place where the 
chapel stands may be very old, but is not connected with 'Fell 
till about 1582. (r) 'Fhe (hapel at Biirglen is known to have 

been founded in 1582. Other documents and statements in 
support of I he Tell story have even less claim to credit. It has 
been pointed out above that with two exceptions the bailiff 
is always called Gryssler or Grissler, and it was 'Fschudi who 
popularized the name of Gessler, though Grissler (XM'urs as 
late as 1765. Now Gessler is the name of a real family, the 
history of which from T250 to 1513 has been worked cut by 
Rochholz, who shows in detail that no member ever plajed the 
part attributed to the bailiff in the legend, or could have done 
so, and that the Gesslers could not have owned or dw^elt at the 
castle of Kiissnac ht ; nor could they ha\ e been called Von 
Bruneck. 

In the Urncr spiel the name of the bailiff’s servant who guarded 
the hat on the pole is given as Heintz V()g(‘ly, and we know that 
Friedrich Vogeli was the name of one of the chief military 
officcTS of Peter von Ilagcnbac'h, who from 1469 to 1474 ad- 
ministered for Charl(‘s the Bold, duke of Burgundy, the lands 
(Alsace, &c.) pledged to him by Sigismund of Habsburg. Now' 
IlagenbacL is known to have committed many cruelties like 
those attributed to the bailiffs in the legend, and it has been 
plausibly conjectured that his case has really given rise to these 
stories, especially w'hen wc find that the (.’onfederates had a 
hand in his capture and execution, that in a document of 1358 
Hagenbachs and Gesslers appear side by side as w itnesses, and 
that the Hagenbachs had frequent transadions w'ith the Habs- 
burgs and th(‘ir vassals. 

In general sec two excellent works by Franz Ileinemann, Tcll- 
iconof^rnphic, Lucerne, 1902 (n.'prodnctibns, with text, of the rlhet 
representations of Tell in art from 1507 onwards), and ll-Biblio- 
praphit’ (inchidin^^ that of Schiller’s ]>lay), ])ul>lislj(*d in 190X at 
J 3 ern. 

Among the vast number of books and pamphlets on the 'tell 
story, the two most to l>e recommended are W. \’isclier, Dir Suf^c 
nm der liefrriuuf: dcr WaUhiaite (Lei])zig, 1S07), and E. L. Rochholz, 
Tell lohl (T'sslcr, with a volume of dociiinents 1250-15 13 (Heilbronn, 
1.S77). Convenient summaries of tlie cotitroversy wdl ])e found in 
any modern book on Swiss history, and more j-)artienlarly in (r. von 
Wyss, XJhcr d. dr^rh. d. drei J.f'oidrr—Vri , Schivys, u. Vtitcrwalden 
—in den Jahreii i Jii r5i5 (Ziirirh, 1.S5.S) ; Alf. Hul)er, Waldsintte 
his zHr festen Uegrnndung ihrer liid^enasscnscliaft, mit cinem Anhange 
nher die gescdiichtliche Stelluug des With. Tell (Innsbruck, iSdi); 
Albert Rilliet, J.es Origincs do la Cunfdddiration Suisse, histoirc it 
Ugendc ((uMieva, 2nd edition, and S. Baring-GoukI, Curious 

Myths of the Middle Age\', rh. v. (new edition. T.oinlon, 

The setting up in 1895 in the market-place in Altdorf of a fine 
statue (by the Swiss sculptor Richard Kissling) of 'Fell and his son, 
and the op(*ning in 1899 just outside AlUlorf of a permanent 
theatre, wherein Schiller’s play is to be represented every Sunday 
during the summer months, show tliat the popular belief in the 
'Fell legend is still strong, despite its utter demolition at the hands 
of a succession of scientific Swiss historians during the i9lh 
century. A. Gisler of Altdorf (in his book, Die Telljrage, Bern, 
1895) mad(i an attempt to rehabilitate it from the 

purely historical point of view. He is well acquainted with all 
the researches that have been made, but tries to save TelFs 
refusal to do reverence to the hat, his leap from the boat on the 
lake, and his slaying of the bailiff in the “ hollow way.” 'Fo 
effect the rescue of these incidents, he boldly admits the forgeries 
in the registers, abandons all the traditional dates, throws over 
'Fschudi’s account, and regards the shooting by Tell of the apple 
from his son’s head as an ornamental addition ” to the tale. 
Save a mention of the Tell chapel on Tellsplatte ” in 1504 
(the first known before was that by Tschudi in 1572), and a 
proof that the pilgrimages to Biirglen and Steinen had nothing 
to do with ‘‘ St Kiimmerniss,” as her images are preserved in 
the parish churches of those villages, whereas the pilgrims go 
to the chapels therein, he brings forward no new evidence. His 
book is a striking proof that the popular Tell legend cannot 
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claim the support of authentic history, while his attempt to 
find room for the atrocities of the wicked bailiffs elsewhere 
than at Altdorf consists only in suggesting an intricate series 
of possibilities, none of which arc supported by any positive 
evidence. 

In liis pamphlet Die Sa^cn v. Tell it. Stniiffacher (Basel, TSgo) 
August Bernoulli, and in his elaborate Gcschichte d. Schiveiz. Pohiik 
(vol. i. Frauenfcld, J. Schollenbcrger, havt* applied the same 

sort of method, but without attaining any greater degree (if his- 
torical siicc(*ss. (W. A. B. C.) 

TELL EL AMARNA, the name now given to a ('oilection of 
ruins and rock toinl)s in Upper Eg>pt near the east bank of tht; 
Nile, 58 m. by river below Assiut and u>o ni. above C'airo. The 
ruins arc those of Kkhaton (Akliet-Aton), a city built c. 13^)0 n.c. 
by Akhenaton (Ameiiophis I\’.) as the new capital of his empire 
(in place of 'rhcb(\s) when ho abandoned the worship of Ammon 
and devoted himself to that of Aton, i.e. the sun (see E(;vpt : 
Ilisiorv, § Ancicfit). Shortly after the death of Aklienatori the 
court returned to 'bhebes, and the city, after an existence of 
perhaps only twent)' years— of fifty years at the utmost — was 
abandoned. Not having been inhabitceJ since, the lines of 
the streets and the ground-plans of many buildings can still 
be traced. 'Ibc chief ruins are those of the royal palace and 
of the House of the Rolls ; there are scanty remains of the great 
temple. In the palace are four pavements of painted stuec'o 
work in fair preservation, i’liey were discovered in i8gi-02 
by Prof. Flinders Petrie (set^ his Tell el Amarna. 1894). In the 
Rolls House were diseu\ crcd in 1887 by the fellahin some 300 
clay tablets inscribed with cuneiform characters. They arc 
letters and slate documents addressed to Ainenophis TV. and his 
father, from the kings of Babylon, Assyria, and from the 
Egyptian governors in Syria and neighbouring districts. The 
greater part of them were purchased for the Berlin ]\fu.seuni, 
but a large number were stumred the Pritish l\Iuseum. 
Their contents proved invaluable for the rcconstrudion of the 
history, social and political, of Egypt and Western Asia during 
that period. 

Hewn o\it of the sides of the hills which close in on the east the 
plain on whi('h Ekhaton stood are two groups of tombs ; one 
group lies ij m. N.E., and the other 3 m. S. of the city. The 
tombs, all of which belong to the time of Akhenaton, arc full of 
interesting scenes in the peculiar style of the period, acc'ompanicd 
by hymns to the sun god. The most important tomb is, perhaps, 
that of Meri-Ra, high priest of the sun, which has a fai^ade 
nearly 100 ft. long and two large ('hambers. On one of the walls 
of the main chamber is depicted the scene, now well known, in 
which a blind choir of harpists and singers ('clcbratc^ the arrival 
of the court at the temple. In the early centuries of Moslem 
rule in Egypt the northern tombs were inhabited by Copts, 
one tomb, that of Pa-Xehesi, being turned into a church. In a 
ravine opening into the plain between the north and south 
tombs, and some seven miles from the city, is a tomb supposed 
to be that of Akhenaton. 

The tombs and the* great stelae sculptured on the cliffs which 
mark the bounds of the city ot Akhet-Aton have been the object 
of special study by N. de (L Davies on behalf of tliu Archac(jlogical 
Survey of Egypt, 'fhe results, with numerous jilates and plans, 
are embodied in a scries of memoirs. Rock Tombs 0/ Rl A mam a 
(six parts, 1905-8). 

For the tablets see Tell el A mama Tablets in the British Museum 
(1892) ; C. Bezold, Oriental Diplomacy ; the transliterated text of 
the Cuneiform Despatches discovered at lyil cl A mama (1893) ; The Tel 
el A mama Letters (English translation by 11 . Wincklcr, Berlin, 
1896); J. A. Knudtzon, Die El-Amama Tafcln (T.(^ipzig, 1907-9); 
W. M. F. Petrie, Syria and Egypt from the Tell cl Amarna Letters 
(1898). 

TELLER, WILHELM ABRAHAM (1734-1804), German 
Protestant divine, was born at Leipzig on the 9th of January 
17^. His father, Romanus Teller (1703-1750), was a pastor at 
Leipzig, and afterwards became professor of theology in the 
university. He edited the earlier volumes of a Bihelwerk 
(19 vols., 1749-70) which was designed as an adaptation for 
German readers of the exegetical works of Andrew Willet, 
Henry Ainsworth, Symon Patrick, Matthew Poole, Matthew 


Henry and others. Wilhelm Abraham studied philosophy 
and theology in the university of his native town. Amongst 
the men whose influence mainly determined his theological 
position and line of work was J. A. Ernesti. Teih r’s writings 
present rationalism in its course of development from biblic'al 
supernal Liralism to the borders of deistical naturalism. Ilis 
first learned j^roduction was a Latin tran.slation of Benjamin 
Kenni('ott\s Dissertation on the State of the Printed Hebrew Text 
of the Old Testament (1756), whicli was followed theiu .xt )'ear by 
an e.s.say in which he (‘xpounded liis own critical principles. In 
1761 he was appointed pastor, professor of theology and gcncTal 
superintendent in the university of TIelmstcdt. JL-rc he pur- 
sued his exegetical, theological and historical researches, tlie 
results of which appeared in his Lehrburh des christUchm Glaubcns 
(1764). This work caused some commotion, as much by the 
novelty of its method as by the heterodoxy of its matter, and 
more by its omissions than by its positive teaching, though 
everywhere tlie author seeks to put theological do( trines in a 
decidedly modern form. In 1767 Teller, who.se altitude had 
made his position at Helmstedt intolc^raljlc, was glad to accept 
an invitation from the Prussian minister for e( ( Icsiastical 
affairs to the post of provost of Kolln, with a scat in the supreme 
consistory of Berlin. Here he found himself in the company 
of the rationalistic therdogians of l^russia — F. S. G. Sark 
(1738-1817), Johann Joachim Spalding (171.1-1804) and others 

and became one of the leaders of the rationalistic part 3% 
and one of the chief contributors to C. F. Nicolai’s AUy^cmcine 
Deutsche Bihliothek. Telh^r w’as not long in making use of his 
freer position in Rcrlin. In 1 772 appoaretl the most popular of his 
bvioks, Wdrierbufh des Nenen Testamentes zur KrJddrnn" der chrisR 
lichen Lehre (6th cd., 1805). The object of this work was to recast 
the language and ideas of the New Testament and give them the 
form of iSth-century illuminism. The author maintains that the 
Gracco-Hebraie expressions must not be interpreted literally, 
but explained in terms intelligible to the modem mind. By this 
lexicon Teller had put himself amongst the most ad\'anced 
rationalists, and his opponents charged him with the design 
of ovcrtlirowing positive Fhristianit)^ altogether. In 1786 the 
author became a iiKanber of the Berlin Academ)' of ScieiK'es. 
The “ Wbllner edict'’ of July (;, 1788, for the enforcement of 
Lutheran orthodoxy, and Teller’s manly action, as member of 
the consi.storial council, in defiance of it (cf. his Wohlgemeinte 
Er inner ungen, 1788), led the Prussian government to pass upon 
him the sentence of su.spcnsion for three months, with forfeiture 
of his stipend. He was not, however, to be moved by such 
means, and (1792) issued his work Die Religion der Vollkom- 
meneren, an exposition of his theological position, in wRich he 
advocaU'd at length the idea, subsequently often urged, of 
“ the perfeetibilitv of (Tristianity,”— that is, of the ultimate 
transformation of Fhristianity into a scheme of simple morality, 
with a coini)lete rejection of all specifically Christian ideas and 
methods. This book represents the culminating jioint of 
German illuminism, and is separated b)" a long process of 
development from the author’s Lchrbuch. In the same year 
he published his Anleitimg zur Religion i/berhaupt xmd zum 
Allgemeinen des Chrislenihums besonders ; fiir die jugend hdherer 
und gehildeier Stiinde oiler Religions par teien. Tell(?r died on the 
9th of December 1804. Besides his contributions to the 
Allgemeine Deutsche Bihliothek y he edited a popular and practi- 
cally useful Magazin fiir Prediger (1792-1801). 

Sec W. (L'lss, Oeschichtc der protcstaniischen Dogmatik, iv. pp. 20() 
222 ', B. Wolff, art. in Herzoj;-Hauck, Realcncyklopadic (<*d. 19(37) ; 
Heinrich Doling, Deutsche Kanzclrcdncr des listen und H)ten fahrh., 
p. seq. ; Edward Pnscy, Causes of the I. ate Rationalistic Character 
of German Theology (1828), p. 150; and cf. the. article in the 
Allgemeine Deutsche Biographic. 

TELLICHERRY, a seaport of Briti.sh India, in the Malabar 
dislriiT of Madras, between Cannanore and the French settle- 
ment of Mahc. Pop. (1901) 27,883. It is a healthy and 
picturesque? town, built upon a group of w^ooded hills running 
down to the sea, and is protected by a natural breakwater of 
rock. The town with its suburbs occupies about 5 sq. m., and 
was at one time defended by a strong mud wall, 'fhe old fort 
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stands to the north of the town. The East India Company 
established a factory here in 1683 for the pepper and cardamom 
trade. For two years (1780-82) the town withstood a siege by 
Hyder’s g(‘neral, and in the subsequent wars with Mysore 
Tellicherry was the base of operations for the ascent of the Ghats 
from the wot coast. I'he town is a busy centre of export trade 
in coffee, ('0('()-ntit produce, spices and sandal-wood. The 
basel Protestant mission has a station here. The municipality 
manages the brenneii college founded in 1862. 

TELLURIUM [Symbol te, atomic weight 127-5 ( 0 =-i 6 )], a 
chemical eU ment, found to a certain extent in nature in the 
utK'ombined condition, but chiefly In coml)ination with other 
metals in tlie form of tellurides, such, for example, as sylvanite, 
black tellurium, and tetradymite. Small quantities are oc- 
casionally met with in iron pyrites, and hence tellurium is found 
with selenium in the flue dust, or chamber deposits of sulphuric 
acid works, 'rdlurium w'as first recognized as a distinct ele- 
ment in 1708 by M. H. Klaproth. It may be obtained by 
heating tellurium bismuth with sodium carbonate, lixiviating 
the fused mass with waiter, filtering, and exposing the filtrate 
to air. when the tellurium is gradually precipitated as a grey 
powder (f. J. Berzelius). J. Earl)aky {Zeit. angeiv. Chenu, 1897, 
p. ii) extracts the element from black tellurium as follows: — 
The ore is l)oiled with concentrated sulphuric acid, the solution 
dilulerl, h\ drochloric acid added and the tellurium (together 
with selenium) precipitated by sulphur dioxide and the process 
repeated when a purer tellurium is obtained. B. Brainier 
(Moriats., i88g, 10, p. recommends tlic following method 
for the purification. The crude clement is treated with acjua 
regia and then e\aporated with an excess of hydnn'hloric acid, 
the solution diluted and the tellurium yirecipitated by a current 
of sulphur dioxide. I'he precipitated tellurium is then fused 
with potassium I'yanide, tlie melt extracted with water and the 
element precipitated hy dnuving a current of air through the 
solution and finally distilled in a current of hydrogen. 

'relhirium is a brittle silvery-wliite clement of specific gravity 
6‘27. It melts at 452^’ ('. and boils at 478° C. (F. Krafft, Her., 
1903, 3f), p. 4334). When heated in a current of hydrogen it 
sublimes in the form of brilliant prismatic crystals. An amor- 
phous form is obtained when tellurium is precijiitated from its 
solutions by sulphur dioxide, this variety having a specific 
gravity ^*015. VV'hen heated in air, tellurium burns, forming 
the dioxide 'I'eO.,. d'he element is insoluble in water, but 
dissolves in concentrated sulphuric acid forming a deep red 
solution. 

J.iki- siilpliiir and s( 4 eniuin, tellurium combines flirectly with 
hvtlrogeu to lorm tclhinttcd hydrogen, l ell.^, ;iu extremely objection- 
able smelliiif^j and highly ptiisoiujus ^as, which was tirst prepared 
b\’ Sir H. Dav'^v iu iSio. It is best obtained by decomposinj; 
metallic tellurides with mineral acids. It is soluldc in water, the 
Solution gradually deeoin])()siiig with dejiosition oi tellurium ; it 
also (h'composi's on ex]iosure to light. It burns, and also, lik(' 
snl])huretl('d hy»lrogen, ])recipilalos many metals from solutions of 
their salts. It niay be li(juefied, the licjuid boding at 0° ('., and on 
further cooling, it solidilies, the solid melting at 48® C, Many tellu- 
rides of metals have been examined by C. A. rii)bals {Jour' A nur. 
Chou. .S’ur., IT, p, 002) who obtained the sorliiim nml potassium 

tellurides by the direct union of their conipommt elements and 
others from these by precipitation. rhe telhirides of the alkali 
metals immediately decoin])ose on exposure to air, with libera- 
tion of tellurium. 4 \vo chloritles are known, the dichloride, 'IVCb, 
and the tetrachloride, Tet b. I'liey are both obtainetl by passing 
chlorine over tellurium, the ])rodiict being separated by distilla- 
tion (the tetrachloride is the less volatile). 'Uhe dichloride is an 
amorphous, readily fusible, aliiH)st black solid. It is decomposed 
by water with formation of tellurium and tcllurous acid : 
2 Teri., 1 lUl.X) — Te-f TI.TcOg The tetrachloride is a white 

crystalline solid which is formed by the action of chlorine on the 
tlichloride or by sulphur chloride on the element. It melts at 
224*^ C. and is exceedingly hygroscopic. W.atcr decomposes it whtli 
formation of telhirous acid and other prcxlucts. It combines , 
directly with sulphur trioxidc to form a complex of com]>osi- | 
tion 'rc('b-2S03. I'he tetrabromide similarly gives Tc01Iry-2S03 
(W. Prandtl, Zeit. anotf;. Chem., 62. p. 237). Iodides arc also 

known. 

Two oxides of the element are definitely knowm. viz., the dioxide, 
I'eO.., and the trioxide, TcOg, whilst a monoxide, TeO. has also been 
described. The dioxide is formed by burning tellurium in air or 


by warming it with nitric acid. It is a colourless crystalline solid 
which readily fuses to a yellow liquid. The trioxide is an orange- 
coloured solid which is formetl when ti-lluric acid is strongly heated. 
Tcllurous aetd, HoTeO.,, is obtained when the tetrachloride is de- 
com])osed by water, or on dissolving tellurium in nitric acid and 
pouring the solution into water. It is a colourless .solid and behaves 
as a iUl)asic acid. The alkaline tellurites are soluble in water. It 
also gives rise to super acid salts, such as K lITeO^-H^reOj ; 
K2Te0,j'3Te0.j. Telluric acid, lI.TeO^. is obtained in the form of 
its salts wdien tellurium is fused witli potassium carbonate and 
nitre, or by the oxidizing action of chlorine on a tellurite in alkaline 
solution. The free acid may be obtained by decomposing tlie 
barium salt with sulphuric acid and concentrating the solution, 
when a crystalline mass of composition HoTeC\*2ll20 separates. 
It is also formed when the dioxide is oxidized by hydrogen jkt- 
oxidc in caustic potash solution (A. Gutbier, Zeit. anot^i. ( hem., 
1904, 40, p. 2619, and perhaps best of all by oxidizing tidlurium 
w'ith a mixture of nitric and chromic aciils. It crystallizes in 
prisms, which lose their water of crystallization at C. Tlie 

telhirates of the alkali metals are more or less soluble in water, 
those of the other metals being very sparingly or almost insoluble 
in w'ater. Some tellurates exist in two forms, a colourless form 
soluble in water and aci<ls, and a yellow form insoluble in water 
ancl acids. An oxs’chloride of tellnrinm has bt-eii described, but the 
investigations of \'. Lenher (Jour. Amcr. Chou. Soc., 1909, 31, 
p. 20) seem to negative its existence. 

A con.siderable amount of work has been <lone on determinations 
of the atomic w'eight of tellurium, the earlier results giving the 
value 12H. Acconling to its position in the periodic classitication 
of the elements one would expect its atomic weight to be less than 
that of ioilino, instead of a])]>ruxiinately equal, aiul 011 this account 
many eflfirts have b(‘en made to isolate another element from 
tellurium compounds, but none have as yet been successfid. Recent 
investigations of the atomic weight are due to (i. Hallo {.^tti. II. 
Acad. Lined, 1901; (iv.), 14. ])p. i. 23, 10.4.), w 4 io, by a determination 
of tlu; electrochemical equivalent of the element, arrived at the 
value 127*01 ; ;\. (iutbit*!* {Ann., 191)5. 342, }>. 260) hy reduction 
of the dioxide obtained 127*0; Marekwakl, by iletenuining the 
ratio of telluric acid to tellurium dioxide, obtained 120.85 ; 11. B. 
Baker {Jour. Chrm. Soc., 1907, 91, p. 1849), by determining the 
ratio of tellurium dioxide to oxygen and by analysis of telluriuin 
tetrabromide, obtaiiu'd 127*00, and V. Lenher {Jour. Amcr. Chem. 
Soc., igog, 31, p. 20). by healing tlu' double salt, TeBr4-2KBr, 
first in chlorine and linally in a current of hydrochloric acid to 
convert it into potassium chloride, obtained the value I27‘55. 
P. IC. Browning and W. R. Klint {.^Uner. J. So., I9Ck> (iv.), 28, ]>. 347) 
claim in have separati'd two substances (of atomic wciglits 120*49 
and 128-85 respectivelv) Iroin tellurium, by fractional precipitation 
of tellurium chloride with watc'r, but in the opinion of il. Jh Baker 
this woiihl seem to point to the fact that the telhiriuni used was 
insufficiently purified, since his work showecl that there was no 
difference bftwa*en tlu* first and last fractions (see Chem. Soc. Ann. 
llep.y igoc), 6, J). jty). Marckw*ald {Her., 1903, 30, p. 2()02) showed 
that the Joachimstlial pitchblendi' yields tellurium and a minute 
(piantity of the strongly radioaetivi' polonium which is precipitated 
by bisniuth (see Radioactivity). 

TELUGU, one of the five gretit. Dravidian languages. The 
word is probably derived from 'I'rilinga ( the three lingas of 
Siva), a name for the old Hindu kingdom of Andhra. It was at 
one time railed by Europeans “ (ienloo,’* Irorn a Portuguese 
word meaning Gentile. The ^'(‘lugu-.speaking peoples are 
partly subjects of the nizain of Hyderabad and partly under 
British nile, beginning north of Madras (*ity and extending 
N.W. t<T Ih'llary, where 'I'llugu meets Kanarese, and N.E. to 
near Orissa. 'I'hey are taller and fairer than the Tamils, other- 
wise they are of typii al Dravidian features. 'I’hey are an enter- 
prising people, good farmers and skilful seamen. 'I'hey formed 
the greati r part of tlu* early Madras or “ coast ” army, whence 
sepoys c\'en in Bengal were formerly called telingas. In 1901 
the nuinlier of speakers of '['elugu in all India was nearly twenty- 
one millions. 

TEMBU (Ama-'Pernbu), popularly called Tambookics ; one 
of the mo,st powerful of Kaffir tribes, who have given their name 
to 'J'embuland, a division of Cape Colony which lies south-west 
of Griqualand East. In Kaffir geneakigy they hold an honour- 
able position, being traditionally de.scended from Tembu, elder 
brother of Xosa, from whom most “ Kaffirs ” claim de.scent 
(see Kaffirs). 

TEMENOS (Gr. rc/icvo^r, re/oeo', to cut), the Greek term in 
archaeology given to a piece of land which forms the enclosure 
of a temple, or sanctuary. 

TEMESVAR, the capital of the county of Temes, Hunga^, 
188 m. S.E. of Budapest by rail. Pop. (1900) 53,033. It lies 
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on the navigable Bega canal and on the river Bclfga, and consists 
of the inner town, formerly strongly fortified, and of four out- 
lying suburbs. Several parks have been laid out on the site 
of the broad glacis which formerly separated 'Pemesvar from 
its suburbs, which arc now united with it by broad avenues. 
Ternesvar is the seat of a Roman Catholic and a Greek Orthodox 
bishop. Amongst its principal buildings are the Roman 
Catholic cathedral, built (1735-57) by Maria Theresa; the 
Greek Orthodox ( athedral ; a castle built by Hunyady Janos 
in 1442, now used as an arsenal ; the town and county hall, 
the museum and large barracks. In the principal square rises 
a Gothic column, 40 ft. high, erected by the Emperor Francis 
Joseph in 1851 to commemorate the successful resistance of 
the town to the siege of 107 days laid by the Hungarian 
revolutionary army in 1849. Ternesvar is the most important 
centre of commerce and industry of south Hungary, and 
carries on a brisk trade in grain, flour, spirits and horses. Its 
industrial establishments include factories for tobacco, cloth, 
matches, leather, artificial manure, besides breweries and 
distilleries. 

Temeswir is an old town, and although destroyed by the 
Tatars in 1242, it was a populous place at the beginning of 
the 14th century, and was strongly fortified by King (diaries 
Robert of .Anjou, who resided here se^^"ral years. The Hunyady 
family had also their residence here. In 1514 the peasant leader, 
Stephan Dozsa, was defeated by the Transylvanian voivod, John 
Zilpolya, near Ternesvar, captured and executed. Unsuccess- 
fully liesieged by the Turks in 1552, it was aipturcd by them 
in the following year after a heroic resistance. It remained in 
their hands until 1716, when it was liberated by Prince Eugene 
of Savoy. New strong fortifications were erected, and the 
town grew steadily in importance, serving as the capital of the 
whole Banat. It endured another siege in 1849, when it re- 
sisted successfully the attacks of a Hungarian revolutionary 
army. 

TEMPE, VALE OF, the ancient name (/.c. cleft,” from Gr. 
rkfjivuvy to ('ut) of a narrow valley in N. Thessaly, through which 
the river Penens (mod. Salambria) reac'hes the sea. The valley, 
which the Cireeks w^re accustomed to associate with rural 
delights, is a chasm, cloven in the rocks, the fable tells us, by 
the trident of Poseidon, between Olympus and Ossa ; but 
though it possesses every element of the sublime, yet its features 
are soft and beautiful, from the broad winding river, the 
lu.xuriant vegetation, and the glades that at intervals open out 
at the foot of the cliffs. It is about four miles and a half long, 
and towards the middle of the pass, where the rocks are highest , 
the precipices in the direction of Olympus fall so steeply 
as to bar the passage on that side ; but those which descend 
from Ossa are the loftiest, for they rise in many places not less 
than 1500 ft. from the valkiy. Owing to the length and narrow- 
ness of the ravine, it was a position easily defended, but still it 
offered a practicable entrance to an invading force ; a number 
of castles (of which the ruins still exist) were built at different 
times at the strongest points. I'empe was sacred to Apollo, 
to whom a temple was erected on the right bank. Every ninth 
year a sacred mission proceeded to the valley to pluck the laurel 
for the chaplets for the Pythian games. Owing to its wide- 
spread fame, the name Ternpe was given also to the valley of 
the Velinus near Reate (Italy) and that of the Helorus in Sicily. 

TEMPER (from Lat. temperare, to mingle or compound in 
due proportion, to qualify, rule, regulate, to be moderate, 
form^ from tempus, time, fit or due season), to blend, modify, 
or qualify by mixing, to combine in due proportions, hence to 
restrain, calm. A specific application of the word is to the 
bringing of steel or other metal to a proper hardness and 
elasticity (see Metal and Iron and Steel). The word is also 
used as a substantive, especially in the transferred sense of 
disposition or frame of mind, generally with some qualifying 
epithet, but when used absolutely signifying a hasty, passionate 
temper, or display of such. 

TEMPERA (the Italian term), or Distemper, a method of 
painting in which solid pigments are employed, mixed with a 


water medium,^ in which some kind of gum or gelatinous sub- 
stance is dissolved to prevent the colours from scaling off. 
Tempera is also called in Italy fresco a secco, as distinguished 
from fresco buono, or true fresco, painted on freshly laid patches 
of stucco. Various media have been used for tempera work, 
such as the glutinous sap of the fig and other trees, various 
gums which are soluble in water, and size made by boiling down 
fish-bones, parchment and animals’ hoofs. A mixture of egg 
and vinegar has also been found to make a good medium, 
especially when it is desirable to apply the colours in consider- 
able body or impasio. For the nature and history of painting 
in tempera and fresco, see Painting. 

TEMPERANCE. The word “ temperance,” which strictly 
means moderation, has accjuired a particular meaning in con- 
nexion with intoxicating liquor, and it is here used in that 
limited sense. 'I'he “ temperance question ” is the ((juivalent 
in English of Valcoolisme and Alkoholismus in French and German- 
speaking countries respectively ; it embraces all the problems 
that arise in connexion with the use or abuse of alcoholic drink. 
This usage has arisen from the practice of societies formed for 
the purpose of suppressing or reducing the consumption of such 
liquors, and calling themselves Temperance Societies. Their 
activity is often spoken of as the Temperance jMovement, 
though that term properly covers very much wider ground. 

HisioricaL — Ever since man in some distant age first dis- 
covered that process of fermentation by which sugar is conviTted 
into alcohol and carbonic acid, and experienced the intoxicating 
effects of the lic[Uor so produced, there has been, in a sense, a 
temperance question. The records of the ancient Oriental 
civilizations contain many referenciis to it, and from \'cry 
remote times efforts were made by priests, sages or law-gi\'crs 
in India, Persia, China, Palestine, Egypt, Greece and (.'arthage 
to combat the vice of drunkenness. But the evil appears never 
to have been so great or the object of so much attention in the 
ancient world as in Western countries and our own era. Two 
circumstances mainly differentiate the modern problem ; one 
is the use of distilled waters or spirits as a beverage, and the 
other the climatic conditions prevailing in the more northern 
latitudes which arc the home of Western civilization. 'I'he 
intoxicating drinks used by the ancients were wines obtained 
from grapes or other fruits and beers from various kinds of 
grain. These products were not confined to the East, but were 
known to the ancient civilizations of Mexico and Peru and even 
to primitive peoples who used the sugar-containing juici^s and 
other substances indigenous in their country. In the time of 
the Romans the barbarians in the north of Europe used fiTinentcd 
liquors made from honey (mead), barley (beer) and apples 
(cider) in place of grape-wine. All such drinks produce intoxi- 
cation if taken in sufficient cjuantity ; but their action is so 
much .slower and less violent than that of distilled spirits that 
even their abuse did not give rise to any opposition that can 
properly be called a movement, and the distinction has re- 
peatedly formed the basis of legislation in several countries 
down to this day. Extremists now place all alcohol-containing 
drinks under the same ban, but fermented liquors are still 
generally held to be comparatively innocuous ; nor can any one 
deny that there is a difference. It is safe to say that if spirits 
had never been discovered the history of the question would 
have been entirely different. The distillation of essences from 
v.arious substances seems to have been known to the ancients 
and to have been carried on by the Arabians in the dark ages ; 
but potalde spirits were not known until the 13th century. 
'I'he distilled essence of wine or aqua vitae (brandy) is mentioned 
then as a new discovery by Arnoldus de Villa Nova, a chemist 
and physician, who regarded it, from the chemical or medical 
point of view, as a divine product. It probably came into use 
very gradually, l)Ut once the art of distillation had been mastered 
it was extended to other alcoholic substances in countries 
where wine was not grown. Malt, from which beer had been 
made from time immemorial, was naturally used for the 

^ Hence it used to be called “ water- work ; sec Shakespeare. 
Hen. IV., part ii. act ii. sc. i. 
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purpose, and then gin or Geneva spirits and whisky or usque- 
bagh (Irish for “ water of life ”) were added to grape brandy ; 
then cainc ('orn brand\’ in tlie north and east of Europe, rum 
from sugar canes in the Indies, potato spirit, and eventually, 
as the procesr, was perfected, re(' tilled ethyl alcohol from almost 
anything containing sugar or starch. 

The concentrated form of alcohol, thus evolved, for a long 
time carried with it the prestige of a divine essence from the 
middle ages when chemistry was a mysterious art allied to 
all sorts of superstitions. It had potent properties and was 
held to possess great virtue. 'I'his view is embodied in the 
name “ water of life,” and was at one time universally held ; 
traces of it still linger among the very ignorant. Ardent spirit 
seemed particularly desirable to the liabitants of the cold and 
damp regions of northern Europe, where the people took to it 
with avidit\ and imbibed it without restraint when it became 
cheap and accessible. 'Fhat happened in England, as related 
in the article on LipuoR Laws, in the early part of the oSth 
century ; and out of the frightful results which followed there 
eventually aros(^ the modern lemperance .Movement. The 
legislature had been busy with the liquor traffic' for more than 
two centurii's previously, but its task had been the repression 
of disorder ; the thing was a nuisance and had to he cheeked 
in the interests of public order. It is significant that though 
drunkenness had been jirevalent from th(‘ earliest times, the 
disorder which forced legislative control did not make its ap- 
pearance until after the introduction of spirits ; but they were 
not cheap enough to be generally accessible until the home 
manufacture of gin was enc ouraged towards the end of the T7th 
century, and ('()nse(]uently their use did not c'ause visible 
demoralization on a large scale until then. When, however, 
the spirit bars in I.ondon put up signboards, as related liy 
Smollett, inviting jieoplc to l.)e “ drunk for one penny ” and 
“ dead (Irunk for 2d.,” with ” straw for nothing” on which to 
sleep off the effects, the full significance of unlimited indulgence 
in spirits became visil)le. Speaking in the House of Lords in 
1743 Lord Lonsdale said : - 

In every part of this ^rcat inctroi->olis whoever shall pass along 
the streets will tincl wretchedness stretched upon the pavement, 
insensit)le an«l motionless, and only nunoved l)y the cliarity of 
passengers from the danger of biang crushed bv carriages or 
trampled by horses or strangle«l with Idth in the? common stivers. 

. , . These licpiors not only inlatuate the mind but poison the 
body ; they not only till our streets with madness and our prisons 
with criminals, but our hospitals willi crii)p](*s. . . . Tliost* women 
who riot in this ])oisonous debauchery an* quickly disal)led trom 
bearing children, or protluce children tliseased from llieir birth." 

The latter part of this quotation is particularly interesting 
because it proves the participation of women in public drunken- 
ness at this period and shows that the physiial ruin causi'd by 
excess and its national ronscquen('(*s were then for the first lime 
recognized. It was the first step towards the inauguration 
of the Temperance Movem(‘nt in the sense of a spontaneous 
and conscious effort on the part of the community as distin- 
guished from the action of authority re.sponsiblc for public 
decency. The need was only realized Ijy degrees. Intemper- 
ance was one of many^ questions which we can now sec were 
struggling into existence during the latter half of the 18th 
century, to become the subject matter of “ social reform ” in 
the 19th. Like the majority of them it was a (juestion of 
bodily welfare, of health. A breach had been made in the 
unthinking traditional belief in the virtue of alcoholic liquor 
by the experiences referred to ; and medical thought, as soon 
as it began to busy itself with health as distinguished from 
the treatment of disease, took the matter up. In 1804 Dr 
Trotter of Edinburgh published a ])ook on the subject, which 
was an expansion of his academic thesis written in 1788 ; Dr 
Benjamin Rush of Philadelphia, a distinguished American 
physickn and politic ian, who had studied in Edinburgh and 
London, wrote a striking paper on the same subjec t in the same 
year ; and very soon after this the organized Temperanc'c 
Movement was set on fciot in the United States, where the habit 
of spirit-drinking had been transplanted from the British Islands. 
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Temperance Organization , — In i8o8 a temperance society was 
founded at Saratoga in the state of New York, and in 1813 
the Massachusetts Society for the Suppression of Intemperance 
made it.s appearance. These seem to have been the earliest 
organizations, though the device of a pledge of abstinence had 
been introduced in t8oo. 'The ino\Tmcnt made rapid progress 
mainly under the influeni'e of the ('hurches. In 1826 the 
American Society for the Promotion of IVmpcrancc was 
founded in Boston, and by 1833 there were 6000 local societies 
in several states with more than a million members. 'I'he 
ciimpaign was for the most part directed against the use of 
spirits only, and the propo.sal to include all alcoholic drinks in 
the pledge of abstinence, though adopted by a few societies, 
wiLs rejected in 1833 by the American Society, but ai'cepted in 
1836 and retained eve r since. 

In Europe the earliest organizations were formed in Ireland. 
A temperance c lub is said to have been started at Skibherecn 
in 1818, and others followed ; but it was in 1829 that the 
organized movement began to make effectual progress with 
the formation of the Ulster 'remperance Soc'iety. By the end 
of that year there were twenty-five societies in Ireland and two 
or three in Scotland. In 1830 tin; movement spread to York- 
shire and Lancashire, and supported a newspaper called the 
Temperance Societies^ Record, ac('()rding to which there were 
then 127 societies with 23,000 paying members and 60,000 
associated abstainers. In 1831 the British and Foreign 'femper- 
anre Soi iety was fonndi'd in London with the Bishop of London 
(Blomliekl) for president and Archbishop Sumner for one of 
the vice pre.sid cuts, 'this important soeiel)’, of whirli Queen 
Victoria Ix'i ame patron on her a<'('essi()n in 1837, came to an 
end in 1850, when the whole cause was under an eclipse. At 
the lime it was formed tein|)erancc meant abstinence from 
spirits, as at first in the United States ; but very soon afterwards 
the more drastii* form of total abstinence began to be urged in 
the north of England and aeejuired the name of tcctotalism 
from “ tee-total,” a loc al intensive for “ total.” It led to 
strile in the societies and damaged the cause, wbic'h suffered 
in public estimation from the iiiteinperanee of some of its 
advocates. I'hc; early promise of the movement was not 
fninilc'd ; it ceased to grow after a lew years and then dc'elinc'd, 
both in the United Kingdom and in the United States. The 
most remarkable c‘])is()cle in the* tc'mjieranc'c campaign at this 
pcTiocl was the mission of the Rev. 'J'heobald Mathew of (.'ork, 
c’oininonly known as Father ]\Iathc*w, the greatest of all lempcr- 
anc'e missionaries. He lra\'elled llirough Ireland in the years 
1838-^2 and everywhere; excitc'd intense enthusiasm. People 
flocked to ]u*ar him and took the, pledge in crowds. In 1841 
the numIxT of abstainers in Ireland was estimated to be 4,647 ,000, 
which is more than the entire jiopulation to-day. In three 
years the (onsnmplion of spirits ft*ll from 10,815,000 to 
5,290,000 gallons, d'his was not all due to Father Mathew, 
l)c;cau.se gnat depression and distress prevailed at the same 
time, but lie unquc*stional)ly excTcised an extraordinary in- 
fluencx;. In 1843 lie we nt to England, where he had less, though 
still great, success, and in 1850 to America. He died in 1856, 
by which time the cause had fallc*n into a depressed state in 
both countries. In the Ignited Slates a flash of enthusiasm of 
a similar rharacrler, but on a smaller scale, knowm as the 
Washingtonian movement, had appeared about the same time. 
It was started in Baltimore by a knot of reformed drunkards 
in 1840 and was c arried on by means of public: meetings ; many 
.societies were formc'd and some half-million persons took the 
pledge, including many reformed drunkards. But the public 
grew weary of the agitation and enthusiasm died down. The 
decline of moral suasion and of the soc ieties was followed by a 
tendency to have rec'ourse to compulsion and to secure by 
legislation that abstinence from alcoholic drinks which the public 
would not voluntarily adopt or would not maintain when 
adopted. In 1845 a law prohibiting the public sale of liquor 
was passed in New York State but repealed in 1847 ; in 1851 
state prohibition was adopted in Maine (see Liquor Laws). 
The same tendency was manifested in England by the formation 
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in 1853 of the United Kingdom Alliance “ to procure the total 
and immediate legislative suppression of the tratlic in intoxi- 
cating liquors as beverages.’* 

Since that time the organized movement has embraced both 
elements, the voluntary and the compulsory, and has combined 
(he inculcation of individual abstinence with the promotion 
of legislation for the reduction or suppression of the traffic. 
On the whole the latter has predominated, parti('ularly in the 
United States, where organized agitation has for more than half 
a century made temperance a political question and has pro- 
duced the various experiments in legislation of which an account 
is given in the article on Liquor Laws, in iShg a National 
Prohibition I^^rty was formed. Tn Greiit Britain the political 
element has been less predominant but siithi'iently pronounced ti’j 
form a distinguishing feature between the early and more en- 
thusiasti(' stage of toini)erance agitation, whi('h after lasting some 
twenty years suffered a reaction, and th(i later one, which began 
between i8()0 and 1870 and made way more gradually. In addi- 
tion to combining the moral and the political eltMuents the 
modern movement is characterized by the following features : 
(i) international organization. (2) organized co-operation of 
women, (3) juvenile temperaiK'c, (4) teaching of temperance 
in schools and elsewhere, (5) scientific study of alcohol and 
inebriety. 

(1) Intermition.nl organization appears to have hvvn started bv 
the Order of Good IVniplars, a society of abstainers formed in 
1S51 at Utica in New York State. It spread over tlie Unitefl 
Stall's and ('ana<la. and in iSii.S was iatroiluced into (ireat Britain. 
Soint* years later it was extern led to Scan<linavia, wliere it is very 
strong. reinperance societies had previously existed in Norway 
from 1S3O and in Sweden from 18^7 ; these seem to bo the earliest 
e.xamples on tlie continent of linrope. The Good reiuplar organiza- 
tion has spread to several other h'nropean countries, to Australasia. 
India, South and West Africa a.nd South America. I'here are 
several other international societii's, and international congresses 
liave been held, the first in 1885 at Antwerp. A World’s Prohibition 
(ionference was lield in London in iqckj. It was attendi'd by cabout 
^(^o delegates from temperance societies in nearly all parts oi the 
world, and resulted in tlu' foundation of an fiiternatimial Prohibition 
Federation, wliich oml)races <*very country in TCurope witli three 
or four minor exceptions, the United States. Mexico, .Argentina, 
the British self-governing nominions, India, ('iiina, Japan, Palestine, 
'funisia and Hawaii. The foimation ol this botly indicates the 
growth of the most uncompromising iorm of antagonism to the 
liquor traffic. It object is the total abolition of tlie legalized traffic 
throughout tlie world. 

(2) The organization of women, which lias also liecoine inter- 
national, dates from 187.1., when the National Women’s C hristian 
'femperance Union was foumletl at C leveland in the United States. 
In 1907 it had branches in evi'ry state in the T^nion and in about 

towns and villages with an aggregate membership of ^qo.oix). 
It employs all means, <'dueational and social as well as political, 
but it has exercised great inlliienee in promoting that drastic legis- 
lation which characterizes tlie United States. It has also taken 
up many other questions relating to w»)inen. in addition to temper 
ance, and has ado])ted the badge of a white ribbon. .About the 
year 1881 Miss Frames Willanl, wlio had been the moving spirit 
of the Union, carried the organization of women into other lan»ls 
ami formed the World’s Woman’s C hristian Temperance T^nioii, 
which now possesses branches m some lifty la^untnes with a total 
membership of half a million. It has held several conventions in 
America and Europe ami circulated a polyglot petition, said to l)e 
the largest on record, which lias been presented to a large number 
of sovereigns and other heads of stales. Tliere are several other 
female organizations in the United Kingdom. 

(3) The inclusion of children in temperance organization goes 
back to 1847, when a society was formed at Leeds, in ATirksliire, 
of juvenile abstainers who liad taken the pledge ; it look the name 
of Band of Hope. Tlie practice spread, and in 1851 a Ikand of Hope 
Union was formed. There .nrc now a number of such unions, for 
the United Kingdom, Scotland, Ireland and separate counties in 
Pmgland ; the Bands of Hope arc said to number i5.(xk) in all. 
'riierc are also several other juvenile organizations, some of wliich 
are branches of the adnlt societies. By far the largest is the juvenile 
section of the Church of England Temperance Society, which has 
485.888 members (1910). Children’s societies in the United Stales 
are usually called the Loyal Temperance Legion, but there are 
some Bands of Ho|)e also. On the continent of Europe juvenile 
organizations exist in several countries and notably in Sweden ami 
Belgium {sneiiles xcolaires). 

(4) The teaching of temperance in schooU, which has become a 
great feature of the moral propaganda, was begun by private effort 
in 1852, when the late Mr John Hope inaugurated a regular weekly 


visitation of day-schools in Edinburgh. In 1875, at the invitation 
of the National Temperance League, the late Sir Benjamin Richard- 
son wrote his Temperance Lesson Book, which was adopted by 
many schools as a primer. In 1889 scliool- teaching by travelling 
lecturers was taken up by the United Kingdom Band of Hope 
Union, and the example was followed by many other societies. 
The Baml of Hope Unions in England alone have S]>('nt over 
I a yt'ar for the last twenty years in itinerant lectures ; object-lessons 
I on tlie nature and e?ttects of alcoholic drinks arc given to children in 
the higher standards. The (.'liiirch of England Teiipierance Society 
carries on similar \vork in diocesan schools, and examines the 
children in the subject of temperance ; in 1909 it h.id in use 6000 
lantern slides for lectures, and set 7598 examination papers. The 
voluntary temperance tcacliing having grown continuously and 
become very extensive, has led to action by central education 
authorities. In lyofi the Board of Education in Ireland made 
“Hygiene and reinperance” a compulsory subject in the public 
schools. In igtjc) the Board of ICducation for I'.ngland issued a 
syllabus ol lempt'i aiice teaching, the adoption of whirl 1 in elementary 
schools is optional. In Scotland also courses of teaching in hygiene 
and temperance are permissive and havi* l)een adojited by many 
lcK:al educational authorities. In the United States compulsory 
teaching is of mncli longi'r standing and more advanced, 'the 
question was first taken up by the Women’s Uliristiiui 'rempcrance 
Union (see above) in 1870 ; it was believed that l)v teaching the 
physiological ('fleets ot alcohol to all children the problem ol in- 
temperance would b(? eflectiially “ solved.” and a systematic political 
campaign was planned and carried out for the purpo ■(' of obtaining 
compulsory legislation to give effc'ct to tliis idea. The campaign 
was snceessfnl in Now York in 1884, in P(*niisylvania in 1885 and 
subsequently in otlier state's. Law's have now bt'en jnisse'd in every 
state ami territory, making anti-alcohol te.iching part ot the curri- 
culum in the public schools, and tobacco is u.snally included, 'riie 
nuiimer ol teacliing lias given rise to mucli cemtroversy and opposi- 
tion. Temperance is taught in connexion with ])liysiology and 
hygiene, but the promoters of tlie movement insisted that promi- 
nence should be given to it ami that the text-books shordd be adapted 
acconlingly. Consecpiently a class of texi-book.s caiiu' into us(' which 
were otTeiisive to men (ff .science and w'ell-edncated teachers because 
they contiiined false statements and ab.solute nonsensi'. The effect 
of forcing ti'achers to teach what they knew to be untrue was very 
untortuiiate. and in some states tlie law's have undergone revision. 
With regard to otlu'r countries tlie ])ractice varies greatly. School- 
teaching is compulsory in Canada, except in (.)nebec and Prince 
led ward Island, whc're it is permissive ; in Eranre since t9(j 2 ; in 
Swa'deii since 189J, and in Ici'land. It is n'cogiiizc'd bv antliority 
Init o]>tional in Australia, Sontli Africa, some provinces of India, 
Belgium, Finland, Denmark, Norway, Germany, Austria-Hungary 
and Switzerland. The movement in favour of school- teaching is 
continuously and generally advancing. 

(5) T'lie scientific study of the physiology and pathology of 
alcohol is a vt'i v large snlqect in itself. As has been shown abov’C. 
tli<* pioneers of the temperance movement w'ore medical men ; and 
tlioiigh the Churches soon became the chief moving force, doctors 
have always ext'rcised an iiilluence, and in more recent times since 
])eople learnt to bow' down to the name of Science there has been 
a marked tendency to have n.'courst' to sci('ntific authority for argu- 
ments and support, of which tlie teacliing of teiiipcTance as a branch 
oi physiology or hygiene is an illustration. At the same time the 
incn'asing interest taken m all questions relating to health has 
directed the attention (^f scientific invi'stigators to this subject, 
while advancing knowledgt* of ]^hysiology, ])athology and chemistry 
in general and improved means of investigation have enabled tlicm 
to ])nrsne it in various diri'cticjiis. Conse(]ii('ntly a large amount 
of rese.in h has Ix-en th xoled to alcohol and its effects both by 
experimentation on animals and ])lants and by observation of the 
morbid conditions set up in human beings by excessive and long- 
contiiUK'd indulgenct' in alcoholic drinks. Another held of inquiry 
wliicli has l^een actively worked is the statistical study ol drink in 
relation to nationality, occupation, dis('ase, insanity, mortality, 
longevity, crime', paup('nsm and other aspects of social life, fn 
London there is a societv. consisting chiefly of medical men. for the 
scientific study of inebri('ty ; it holds {leriodical meetings at which 
pajiers are read and discussed, But tlie subject is being worki'd at 
in ('Very country, and a vast mass of information has been accu- 
mulated. .An attempt wall be made later on to summarize the more 
important n^siilts of this activity. Tliere is no doubt that it has 
excrcis('d a strong inllnence on ])nblic opinican and on the whole in 
the direetion of temperance. A great cliango of attitude has taken 
place and is still going on. Tlie ill-etfects of excessive drinking, 
especially of ilislilled spirits, have long been recognized, but the 
tendency now' is to question vvlu'thcr any alcohol-containing drinks 
arc of any value at all and to deny any valid distinction between 
di.stilled and fermented liquors. Medical ab.stinencc societies have 
been formed in England. Germany, Belgium, Holland, Norway, 
Sweden and 1 Denmark. 

Present State of the Movement . — No comprehensive data are 
available for estimating the numerical stri'ngtli ot the temperance 
organiziitions or the number of abstainers at the present time ; but 
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the Alliance Year Hook contains a directory of societies, which at I for promoting particular pieces of legislation, and on the other 


least give some idea of the wide distribution ot the movement. 1 he 
following summary ligures are extracted from the list; they relate 
to distinct organizations, exclusive ot branches and sid>sections. 
having for their object the promotion of individual abstinence or 
of li gislatitm : I he United Kingdom, 62 ; Australasia. 1 1 ; Canada, 
2 ; South Africa, 3 ; liulia, 2 ; United States, 10 ; Austria-Hungary, 
8 ; Belgium, ; Denmark, 5 ; Trance, 4; Germany. 12 ; Holland. 6; 
Sweden. 6 ; Su it zerl.ind, 1 1 . 'The figures arc no doubt very imperfect 
and must tkjI be taken in any way to represent the relative strength 
of temperam e organizations in the several countries. The list 
for the Unitcfl Kingtlom is much more complete than for the other 
countries. Tl\e Alliance Year Book mdeod gives the names of 130 
organizations in the United Kingdom connected in some way with 
temperance work ; but these include local branches, juvenile 
sections, insurance companies, orphanages and so on. An attempt 
has been made to ]nck out the temperance societies as ortlinarily 
understood ; but some of those included are merely committees 
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hand bodie.s like the balv\’ition Army and tlie Cliurch Army, which 
do a great deal of temperance work but are not primarily and 
principally engaged in it , have been omitted. Altogether the subject 
is full of confusion and not susceptible of exact statement. The 
number of societies is no guide to the number of indivitluals, for 
many persons belong to several organizations. 'I here can l^e little 
doubt that the organized movement is numerically strongest in the 
United States and next strongest in the United Kingdom, but no 
reliable estimates can be made. 

Some of the British societies call for particular notice. The 
two princi]>al ones arc the ( hurch of England Temperance Society 
and the United Kingdom Alliance. The latter, founded in 1853. is 
the chief lighting political organization, having total prohibition 
of the liquor t rathe for its object; its income is about a 

year. The Church of England Temperance Society is much the 
largest of the British societies. It was foundeil in 1862 and re- 
constitutetl in 1873 on a dual basis of total abstinence and general 
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anti-inteinperancc. Its objects are (r) the promotion of habits of 
temperance, (2) the reformation of the intemperate ; (3) the removal 
of the causes which leaf! to intemperance. Ihus it embraces botli 
the moral and the legislative splieres, but the former takes first 
place ; and this was emphasized in lytJQ by the inauguration of a 
“ forward movement ” in spiritual activity. On the legislative 
side the society supports measures of reform rather than pro- 
hibition, and particularly reduction of licences and popular control 
of the traffic. Its activity is many-sided ; if carries on an extensive 
publication department anti educational cours(?s. police ctmrt and 
prison gate missions, missions to seamen, travelling vans, ami in- 
ebriate homes, of which there are 4 for women .nnd i for men. It 
wwks locally through 36 diocesan branches, of which the aggregate 
expenditure in igay was ;/[4i,35b exclusive of the central ollice. 
It has Church temperance societies in Scfitland and Ireland aililiated 
to it, as arc the missions to seamen, and it has given birth to a 
temperance mission for railway worktTs anti a Church benefit society. 
Its comparative moderation ctintrasts strongly with tlie extreme 
views 01 many temperance botlios. One of its departments is a 
semi-teetotal association, which was fountled separately in iyt)3, but 
came umler the society in 1904; the members pledge themselves 
to abstain from alcoluilic litpior between meals. This department, 
wliich revives an oltl form of ])l('dge, has been very successful : it 
is found that members frecpiently goon to take the full pledge. The 
total inemborship of tlie Clnircli of laigland 'femperance Society 
in 19m washed, 233, thusdistribiitefl ; — Oeneral section, 3‘;.QOi ; total 
abstainers, 114,4.14; juvenile members. .{.85,888. The enormous 
number of juvenile members is signilicant. The numerical strength 
of the temp(‘ranre societies in geiur.il, v. liich is often greatly ex- 
aggerated. seems to be largely made np by the juvenile contingents, 
so far as inform:vtion is available. Other notew(.>rthy British 
societies are the Royal Army 'remjierance Assoeiatinn an«l the 
Royal Naval Temperance Society. The special liability of soldiers 
and sailors to intemperance makes tlie work of tlie.se bodies parti- 
cularly valuable, and it is strongly supported by the king and many 
officers of the greatest (list iiictinn. N'ery striking results have been 
obtained in the army. Twenty-fivo per cent ol the Home Forces 
and 42 per cent, of the Indian army belong to the association ; and 
the movement is growing. In the navy 2 5 .<.xk) men have joined 
the 'remperance Society. 

Like otlier propagandist causes of the day the temperance move, 
ment is snpportiMl by an enormous output of literature, including 
books, pamphlets, leath'ts and periodicals. fhe Alliance Year Hook 
gives a list of the latter. It names over in the United Kingd(')m ; 
the great majority are {)cnny monthly maga/iiurs, but tliree societi<*s 
ctmducl w’eekly journals — naint'ly, tlie t.'linrch of J<’ngland IVniper- 
ance Society {Tcmf^crauee Chronicle), United Kingdom Alliance 
{Alliance yjcwfi) and the International Order of Gocxl I'emplars 
{Good d'cmfjlars,^ Watchioord). Several Nonconformist churches 
have weekly papers in wiiich temperance work is spc't'iallv' noted, 
as in the War Cry, tlu; journal of the Salvation Army, h'or other 
countries the number of journals is given ns lol low’s : — Australasia, 
10 (one w’cekly) ; C'anadn, 7 (3 weekly); liulia, 5 ; South Africa, .2; 
U.S, A. 1 5 (2 weekly) ; Austria, 2 ; Belgium, 2 ; Denmark, 1 ; I'rance. 2 ; 
Germany. 8 ; Kolland. 2 ; Italy, i ; Norway. 2 ; Rn.ssia, i ; Sweden, 7 ; 
Switzerland, 3. Tlie list is no doulit imperfect. In the United States 
newspapers of all kinds are many times more imnierous than in tlie 
United Kingdom, and the .Vmeric an ProhihitiiOi Year Book names 21 
'‘loading” prohibition pap(‘rs. of which 16 are weekly and i <laily. 
There are probably hundreds of temperance journals in the United 
States. 

Effect of the Temperance Movement. — The organized agitation 
against the alnisc and even the use of alcoholic h(]uors thus brielly 
dcscribod is a^very interesting feature of six ial life in the pn'sent 
state of civilization ; but w lum a serious attempt is made to ascertain 
its results the incpiiry is found to he beset with ditficulty. Il has no 
doubt been largely instrumental in procuring the varied mass of 
legislation described in the article on Lioior Laws, jiarticularly 
ill the United States, the United Kingdom and Scandinavia ; and 
these law's are in a sense results. Ardent advocates of legislation, 
who are ahvays apt to substitute the means for the end, point to 
them with satisfaction. Tliose who demand prohibition regard its 
adoption by this or that community as an end in itself and a iiroof 
of ” progress ” ; more moderate reformers view' tlie reduction of 
public-houses in the same light. Facts of this kind can be stated 
with precision, lint they go a very little way. The real point is not 
the law or the number of houses, but the habits of the people, 
and what w'c want to know is the etfect on them of legislation, of 
organization, moral persnasum and the other influences that go to 
make up the Temperance Movement. 'I'o tliis question no clear or 
general answer can be given. There is a good deal of information 
about the United Kingdom, where the subject has been mm'b more 
fully studied than anvwhere else, and about Norway and Sw'e'den. 
but for other counlnes vali<l data are lacking to show whether 
intemperance has increased or diminislicd. The fullest statistical 
evidence available relates to the coiisum{)tion of drink. 

Constimption of Drink. 

International Statistirs.~h\ 1906 a return was published by the 
British Board of Trade giving the production and consumption of 


alcoholic beverage.s in different countries for the >’ears 1891-1^05. 
The table on p. 581 is compiled from it. Information is also given 
in the returns for Spain, Portugal, the Balkan States and Soutli 
Africa, but it is very imperfect and has therefore b< cn omitted. 

'the only considerable movement during the 15 years covered 
by the tabic is a marked increase in tlu^ cnnsnmpiion of beer. It 
has occurred in some measure in the following countries : — Russia, 
Sweden, Denmark, France, Belgium, Switzerland. Italy, Austria. 
United States, Canada, Australia, New Zealand. The rise is notably 
large in Sweden, France, Sw’itzerkind, United States and ('anada ; 
and the iqnvard movement has been particularly steady since 1898 
in the United States, Canada and New' Zealand. Exceptions are 
the United Kingdom and Norw'ay. in both of w’hich the consumption 
has fallen largely and steadily since iSqq. In Germany it has also 
fallen sonuwvlial since 1900, but not so steadily, and over the w'hole 
{jeriod it has risen in that country. It is impossible to connect 
these various movements either with legislation or \\ith temperance 
organization. If the fall in Norway is ascribed t(' them, it must 
be pointed out that tliey are much more directed against s])irits 
than against beer in tlial country, and the eonsuni[)tion of spirits 
shows no such movement, having risen since 189; . No one who 
has studied the subject in tlie dittereiit coiintri(‘S afi' Cted can doubt 
that the general rise is due to the introdiicticm and growing popu- 
larity of the liglit beers originally brewed in Germany and Austria, 
and commonly called ” lagi r.” This is notably tlie case in France, 
Belgium. Sw'edtm and North America. It is an instance of the 
force of popular taste. The increase in bt'er has not been accom- 
panied by a corresponding reduction of otlun’ alcoholic liquor. Wine 
iniglit be left out of account in this connexion. It is largely con- 
sumed only in cijuntrics where it is extensively grown, namely, in 
France, Italy and Switzerland, out of the coiintrit'S cmimernted. The 
consumption is very irregular ;ind dependtMit mainly on the abundance 
of the crop. But tlu' tendency of wini' has also been to rise ; it has 
risen in France. Belgium, Italy. Austria, tlie United States and 
Australia. Withn'gard to spirits, tlu' only gencTal movement is that 
C(.msiim priori has fallen in most Icuropean ('ouiitries since TQoo. 
But this does not ajipcar to be conqiensatory to the rise of beer, 
which extends over the whole period and went on wlum spirits wore 
rising too. tAceptions to the downward movement of sjiirits since 
1900 are offered l>y the United States and C anada, and to a less 
extent by Russia. Italy and Norw-ay. d'he only country in which 
all classes of drink have steadily fallen is the United Kingdom ; this 
singular fact will be discii.ssed presently, but its peculiarity should be 
noted hen* in conm'xion with otlier countries. 

Attempts hav(‘ beem made* to ex{)ress the total consumption of 
each country in terms of alcohol by allowing a ccTlain ])erccntagc 
of spirit for wine and beer and reducing all three to a common 
denominator. The calculation yields a sinqile and unitorm measure 
of comparison and permits tlie classificalioti of tiu' countries in the 
ordtT of tlunr alcoholic consumption ; but it must be rt'gardorl as 
a somewhat arbitrars’ estimate, liecaiise the strength of both wane 
and beer varies considi'rnldy. 'Die Brewers Almanack giv'CS the 
following table based on the returns (piot(‘d above 


Consumption of Alcohol at Proof Strength in Gallons. 
Annual Average fwr Head, i9f>i-5. 




Wine. 

IJi-or. 

Spirits. 

Total 

ITancf .... 

. , . 

/-/“ 

(,■(.3 

l- 3 () 

9 -Op 

Italy .... 


0-27 


« )’2() 

b-S 3 

lielgiiim . . . 


(>•25 

.r!<4 


5*44 

Switzerland 


8 MS 

l-T 1 

o'ob 

5*42 

Spain .... 


4-02 



4-62 

l^ortugal 


4-27 



4-27 

Austria 

. 

(rQ7 


2’ob 

4-26 

Germany 


<.•30 

2 ’OS 

1-75 

4*19 

Denmark . . 


.. 

I’fH 

2 ’54 

4-18 

United Kingdom 


<)’oS 


( i-gu 

3*42 

Hungary . . . 


1 ‘>'97 

0-12 

I - So 

2-98 

United States 


1 ..-il 

i ''^2 

I’2 1 

2*55 

Sw’cdcn 


i 

j I M )0 

i’4f) 

2*46 

Australia 


j 

1 '^' 9-1 

0-88 

2*14 

Holland 


' ()•()() 


1-50 : 

1*59 

New Zealand . 


j 

i n-74 

()'()(} 

1*43 

Canada . . . 



1 '’M*' 

(r85 

1*25 

Russia .... 



1 

o’O^ 

0*95 

Cape .... 



( )• 1 2 

075 

0-87 

Norw'a\' . . . 



! 

(.)•(){ ) 

0*85 

Natal .... 



()-<')5 

^>'37 

0-42 

Newfoundland 



' 0*02 

O' 3 { 

O’ 39 


.Apart from the gaps in the information, which speak for them- 
selves. allowance must be made for other defi'cls. In no case is 
the nominal consumption per head a valid index to the relative 
temperateness of diherent peoples unless other conditions are 
fairly eipial. The distribution of the drinking has to be taken into 
account, and this is conditioned by the age and sex constitution 
of the ]>opulation and by the liabits of the people. country in 
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which every person except infants takes a minute quantity of drink 
at c\ cry meal every day will have a far larger consumption per head 
and yet may be far more temperate than one in which a large pro- 
portion of {lie ptipulation takes none at all and the tlriiiking is 
concentrated in regard to both time and person. The Portuguese 
and Spaniar<ls, for instance, arc more temperate than any of the 
nat ions below lliem on the list ; drunkenness is never seen in Portugal 
and in the south of Spain (the bishop of Birmingham has publicly 
borne testimony to the sobriety even of such a large seaport as 
J 3 arcelona). The aggregate consumption is brought up to a com- 
parativelv high level by the national practice of drinking a little 
wine freelv <liluted with water, a beverage which contains less 
alcohol than many “ temperance ” drinks. In like maimer the 
French and Italians, whose high place is due to wine, arc more sober 
than most ol the nations ranged below them. The writer has mailo 
extensive; inquiries on this head in France. There is drunkenness, 
to which Zola’s VAssommoir bears testimony, but outside Paris 
and the seaports it is rare. Fmploy<‘rs of labour in all the principal 
industrial centres, including the mining districts of the north, agree 
on this point, 'the very high position of Belgium is mainly due to a 
prodigit)us eonsumption of beer, which is explained by the general 
pr.ictict' of Ljiving it to children. On the other hand, drunkenness 
is exceedingly prtwalent in Russia, which is near the bottom of 
th(' list, ami is due to the consumption of vodka. The compara- 
ti\ely small amount per head put down in Ihe returns may, if it is 
correct, lx* explained by the very large proportion of children in 
the ])opulation. 'I'he 02)posite condition is illustrated by Western 
Australia, wliich has a consumption jicr head nearly thrice that 
ot any other Australian province. These instances will show the 
conditions that must be taken into account in making international 
c'omparisoTis and the fallacy of measuring national sobri(‘ty by 
consu»npti(.)ii per head. 

Conistnnj'lion in United Kingdom . — Statistics of consumption 
for a longer jicriod of time than that co\'ercd by the table given 
above are available for the United Kingdom, tlie Unitetl States 
and Scandinavia, and they are of jjarticular interest because these 
are the countries in which the 'remp(*rance ]Slov(‘ment has been most 
active and jmxIucUve of most legislation, 'the fTnited Kingdom 
is distinguished by being the only country in the list which shows 
a distinct lull in the consumption of all three kinds of liquor since 
i8o<). To estimate the .signitieance of this interesting fact it must 
be placed in historical persj)eclive. 'riie following table, coinpihd 
from the oKicial returns, gives the annual average* consumption ]M*r 
head in decennial jx-riods from i8u h) i8<)0, and sul)se<|nently for 
eacli >(.‘ar to igog. No continuous record of beer was kcf^t until 
after 1S5O. 


United Kingdom : 

Arrtogc Annual Consumption per head in Gallons. 


"NTfir. 

W'ine. 

Be<r. 

Spirits. 

183 1 - 4 ' > 

0*26 


IM 1 

iSqi-qo 

0-23 


0-94 

iS!;i-on 

0-23 

- 13 * S 

1<U 

rSoi-7<) 

0*42 

27-c: 

094 

I S7 1 -.So 

0-51 

31-5 

117 

i.s.ST-90 

0-38 

27*7 

O’OQ 

I Mg I 

O' SO 

3 ()'r 

1*03 

i<M 9 *J 

(r ^8 

20-7 

1*03 

I Mg 3 

( )• 

29-!; 

0-98 

1M94 

o' 3 S 

29-4 

0-96 

I Mgs 

‘>•.17 

29*0 

1 ‘(X) 

iSi^) 

<.■4.. 

3 ' ’-M 

1*02 

IM97 1 


304 

J -‘>3 

1 8g8 

0*41 i 

3 1 *'■> 

1*04 

1 Mgg 

0-41 

. 3-'7 

I-o8 

1900 

0-4 2 

322 

I-l8 

1901 


3^'4 

1*10 

1902 

‘^^•35 1 

3 ‘>'b 

I'OI 

I 9 <>S 

f ,-37 

3‘>'2 

1*03 



0-31 ' 

-19 'S 

0*99 

igos 

()-27 

28*4 

0-93 

1906 

0*27 

27-9 

0*91 

1907 

0*2<S 

27-8 

0*9 1 

1908 

1 0*27 

27 Ti 

O-QO 



! o^.s 

26'4 

0-87 


It will bo obscrv'cd that the consumption has oscillated up and 
down during the whole j)eriod of 79 years. More spirits were drunk 
in 1831 40 than in the tlireo following decades, and more wine 
than in the two following decades, 'the decennial period of greatest 
consumption was 1 87 1-80 ; and the highest points reached were: 
wine, 0-56 gal. in 1876; beer, 34-0 gals, in 1874: spirits, 1*29 gals, in 
1875. Since then the consumption has always been lower, though 
with fluctuations, 'the up and down movement is always associated 
with the stale of trade, and the connexion is well marked in the 
last ten years. Tlic j)rogressive fall is striking, particularly in 


regard to beer, which is the staple drink of the j:)eople ; but the 
period is too short to warrant the inference that it represents a 
permanent movement which will continue. The fluctuations showm 
by the decennial table given above suggest the probability of a 
subsequent rise with a revival of trade. Chronic depression and 
unemployment have prevailed in many industries since 1900, and 
these conditions always cause a diminished consumption. Never- 
theless they do not lully account for the movement here shown, 
because the fall in consuin2)tion has been iirogressive, whereas 
the state of trade has lluetuated considerably ; the curves do not 
coincide. Some other factor has been at work, and tht*re is reason 
to think that it is a gradual chiuige in the habits of the people. The 
facts of consunq^tion agree witli much other evidence in 2)ointing 
to this conclusion. The expeiulilure in drink is not so high as it 
used to be in the past, whether periods of pros]H*rily or adversity” 
are taken. The calculation of annual i?x]H*iiditure prepared for 
the United Kingtiom Alliance, and commonly called the National 
Drink Bill, points to that conclusion. It is based on an arbitrary 
estimate of the cost of drink to tlie consumer and must not be taken 
to represent established facts ; but it has .some ronii)arali\'e value. 
I'he following table gives this caUnilation for the last 2b years:— 


National Drink Bill, United Kingdom. 



ToLlI 

]Cx|H!nditure. 

* l'’,\[iendi- 

liiii; |)(M' 

luMil. 


Tot.il 

I'.xpiMulitiin*. 

Fxpendi- 

turir pt:r 
hf.ul. 

1.S84 

Z 

144.734.-ii4 

4 

1 

.f. 

“1 

i 

i 1807 

J . 

i 74.305 . 37 - 

4 

S. c/. 

7 o,‘ 

iSSq 

141 ,()3t),i.t 1 

3 

18 


1 IS<)S 

i 7 ^'.‘>i> 7 . 3 )‘J 

4 

s (j.; 

l.S8f> 

i 4 «», 3 ^o,i j(. 

3 

i/ 

4 » 

' l8t)i> 


\ 

1 1 8 

1S.S7 

142.784,438 

3 

18 

‘>.1 

' 1900 

i84,SHi,U)() 

4 

0. 4 | 

1888 

142.4.20,153 

3 

•7 

-4 

’ 1901 

1.81,788,245 

4 

7 M.i 

1880 i 

1 5 1.004.03 5 

•1 

I 

3 l 

: 1902 

i 79 . 4 ‘> 9 ,Mi 7 

4 

5 ^^4 

1890 

159.S4-i.700 

4 

5 

1 

1 0903 

174,445.271 

4 

2 4 

1891 

I 0 l. 705 , 2 f)l 

4 

5 

7 l 

, “904 

10.8,987,105 

.1 

18 1 1 ; 

1S92 

ii>i..S-’ 7 , 7 ir 

4 

4 

9 { 

i‘;'>S 

I 04 . 1 (. 7..;41 


Is 11' 

1M93 

159,020.7' 

4 

2 

M.» 

i 9 *y) 

ioo42 5,(>i 1 

.1 

JO 3' 

1894 

158,932,134 

1 4 

T 

1 I 

1 I 9 i >7 

167.010, 2(H) 


1 s 9 

189 «; 

103, 13 3.935 

1 

3 

4 ’; 

; 1 0‘ >8 

l 0 l.of)O„p 8 2 

3 

i-’ 

189b 

170.420,407 

4 

(i 

4 ! 

1909 

15 5,102 ,.185 ; 


811' 


The table bi'gins and ends in two periods of marked depres.sion, 
with out! of marked prosjierity in between ; but it is fo be noted that 
in the earlic'r term of deiiression, although it was very ai ute, the 
expenditure never sank so low as in the later one. During the 
four lowest yt'ars (1S85-88) the mean exjienrlitiire was nearly ,|s. a 
head more than in the live lowest years ( i9f>5-o). At the other end 
of tlie scale the high-water mark in the tabh*, which is the y(‘ar 
i 8<)9, shows an exjx iiditiin* of £.\, iis. 8d. ; but the previous high- 
water mark coni])aral)le with it, namely 187^^, showed an exjienditun* 
wlien calculated on tlu! same basis. I'he figures, there- 
fore, rather confirm than contradict the general belief that the 
people have grown more tempera ti* during the last 30 or 40 years. 
With regard to tlu* expression " neitional drink bill,” which tacitly sug- 
gests so much money thrown away on drink, it must be remembered 
tlial a large jiroporlion is dt*voted to public j>ur]X).ses and would 
have to be found in some other wav. In the year ending March 
1909 the trade paid a direct contribution of £37,404,573 to tlie 
national exchequer in excise and customs duties, in addition to 
income-tax and local taxation ; all this comes back to the yiublic 
pocket. Then it also maintains directly and indirectly a po])ulation 
reckoned at 2,000,000. The net amount s^jeiit on drink which 
might have been saved and si)ent on other things is not more than 
a third of the total sum. 

The United States. —The movement in the United States has 
been totally dilferent. 'I'he ligures below are taken from the 
statistical abstract of the U.S. government as quoted in the 
American Prohibition Year Book. 'I'he figures, it may be noticed, 
differ widely throughout from those given for the same years in 
the Board of Trade returns of international consumjitiou (juoted 
on j). 581 . 'file discrepancy is too great and too constant to atlmit of 
any explanation, but that the two sets of returns are calculated 
from ditlerent bases. It illustrates the defects of these statistics 
and the need of caution in using them, 'fhe American figures show a 
far larger consiini]>lion in the United States than the English. 

The most noticeable fact here shown is the continuous and large 
increase in the consumption of Iwr. F.\x*ry year .shows a ri.se down 
to 1908, wflien for the first lime in 70 vears a fall was recorded. It 
was continued in 1909, and being accompanied by a fall in .spirits 
and wine also is no doubt mainly attributable to the financial state 
of the country. Down to 1880 beaT was to a considerable extent 
taking the place of spirits, the consumption of which had previously 
l3een very high ; but after that llic steady increase in beer was not 
accompanied by a reverse moveriient in spirits; and from 1896 to 
1907 all three kinds of liiiuor rose togetlur. though not with equal 
steadinc.ss. The rising consumption of beer has been accompanied 
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by an enormous increa?»e in home proiluction, the capital invcstetl 
in breweries having risen from 4 million dollars in 1S50 to 513 
million dollars in 1905. The consumption of spirits is at a junch 
higher level than in the United Kingdom, and two considiTations 
add greatly tt) the significance of the fact- one is that drinking 
takes ])lace more between meals and less at th(*in, au<l the other 
that it is more confined to men. Women, other than j^rostitutes. 


Consumption per head in (tullons. United States. 


Year ending June 30. 

•Spirits. 

\Vin«\ 

.Malt. 

'lotil. 1 

— — 

. __ 


_ - — 

j 

1840 

2’52 

(>■29 

J‘ 3 f> 


1850 .... 

2-23 

( ) 

1-58 

4-08 j 

1 8< >0 .... 

2‘.s6 

‘’■35 

322 

^>*43 

1870 .... 

2*07 

0-32 

5 - 3 ‘ 

7 - 7 ' * 

1880 .... 

1*27 

0-51, 

8*26 

1008 

1882 . . 

1-40 

(>■40 

10*03 

1 1 -02 

1884 . . 

1-48 

<>■87 

10*74 

12-60 

1886 . . 

1*28 

(>• u 

I 1*20 

I 2-«|2 

1.8.S8 

1-26 

o-oi 

1 J*S() 

i 4-<'7 I 

1 .890 

i- 4 <. 


13-60 

15-5^ 

1.892 .... 

1 - 4 Q 

.>•4; 

15-17 

17-10 ; 

1.S94 ... 

1-14 


1.U32 

l(»-()6 j 

l8(/6 

J -Ml 

(.>•27 

1 5 ‘S4 

17-12 

1.898 . . 

1-12 

()-2<S 

15 ''>6 

> 7 - 3 ^> j 

19 <X) 

1-28 

0-30 

l6*( )I 

17-6.8 [ 

igoi 


( )-37 

1 6-2( ) 

17-00 j 

T 9<.»2 

rfd 

o’O 5 

17-40 

10-48 , 

1903 . . . 

r 4 (. 

o- vS 

18-04 

i 10 -08 1 

1904 .... 

1-48 

‘ »■ 5 3 ; 

18-28 


1905 . . . . ; 


0-42 1 

18-50 

2u-,iS 1 

igcyi . . . . ; 

1*82 

i 

1 20*19 

2T.(. i ; 

1907 . . 

I -63 

0-6; 

21*24 

: . 2 ,v 53 1 

1908 .... 

1-44 


2( C98 

i -’.VOi i 1 

I 9 «.K> . . . . i 

T ’.87 


10-79 

. •• ' 1 


do not irequent the bar as they do in the United Kingdom, and 
children not at all. The expenditure in drink, so far as it can be 
calculatetl, has Huctuated somewhat, but shows a general tendency 
to rise. The following table has been ])repart*d by Mr ti. B. Waldron, 
an American statistician. It is taken from the Prohibition Year 
Hook, with the .American currency convert cal into h'nglish on the 
basis of -t-s. to the dollar, omitting fractions of a ptsuiy, for pur]>oses 
of comparison with the British statistics given above. 

Annual Drink Bill, J'nited States. 


Ye.tr. 

Total 


'(ix.-udi- 


'Total 

K} 

cpetidi* I 

K.\iK*n(litiin‘. 

lurt^ 1 
head 

X.T 

Yi-ar. 

l-'xpendituic. 

lurc ].» 
head 

i:r 


j : 

/; 


7 .''' 


L 

4 


d . 

1878 

96,65 5.754 

i 

18 

1 

1898 

208.312.573 


>7 

1 

1888 

163,617,545 

> 

14 

7 

I 8 c )9 

->4.137.995 

2 

>7 

8 ! 

1889 

1 68, 1 76), 169 

2 

14 

1 1 

igt.x) 

234.415.3-- 

3 

I 

? 

1 89( » 

i 8 t», 529 .i 73 

2 

‘7 

.s 

1901 

241.6 9,598 

3 

2 

16 

1891 

195.9 b.5^^6 

.1 

I 

4 . 

1 gt ,2 

269,:; 56,728 

3 

8 


1892 1 

2o2.9’’8,872 

3 

2 

4 

1963 

282.122.043 

3 

lo 

^ 1 

1893 

21 5.891, .634 

I 

5 

1 

1904 

-92,7 ,,5,7oT, 

3 

11 

7 : 

1894 

204,924.298 

3 

0 

7 ' 

1905 

293. i8(,. 3 32 

1 3 

10 

r, 

iSq.'; 

194,189,466 

2 

16 

•1 

I gt 

321.604.383 

1 

16 

4 ' 

, 1896 

1 192.418,995 

2 

14 

9 

1907 

; 35 i. 4 ^»L 576 ' 

4 

I 

II 

1807 

I 98 . 6 .;o, 7 ii 

1 ‘ 

1 5 

6 

1 

I9‘ ‘8 

; 335 ri 67 /\V 9 

3 

16 

1 1 


Comparison with the British table shows at a glance an opposite 
movement in the two countries. While expenditure has steadily 
fallen in the United Kingdom since i.Spg.it lias as steadily ri.sen in 
the United States ; and whereas in the expenditure in the 

former was 4 1 per cent, higher than in the latter, the two ha«l drawn 
equal in 1906 and since then have changed ])laces. Moreover the 
different system of taxation brings back a much l.qrger ]woportion 
of the whole expenditnn* into tlie exche(pier in tlie United Kingdom 
(see Liquor Laws). The comparison is of much interest in view 
of the very different laws and regulations under which the trade is 
conducted in the two countries. Tt may be objected that the 
statistics are merely estimates, but both sets are put forwanl by tlie 
advocates of prohibition and arc of equal authority, so that they 
hold good for compari.son. 

Norway and Sweden . — The statistics for these countries are im- 
perfect, liecause there is no record of wine, and in recent yvars the 
use of spirits has been supplemented or replaced to a ronsideral>le 
extent by artificial wines heavily loaded with spirits. But, as they 
stand, the statistics derive special interest from tlie ]'>eculiar con- 
<litions under which the traffic is conducled. The Scandinavian 
company system was started in Sweden in 1865 and in Norway in 
1871 (see Liquor Law.s). 


Consumption per 

head in IJtrrs, 

Nnnoav. 

Year. 

Branvin. 

Bt^or. 

. 

1 85 1-60 
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i 861 70 
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1S71 80 

5 ‘- 
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3*2 
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1891 
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3*8 
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2*3 
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3*3 

23*2 
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3*4 
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Consumption per 

head in f.itres. 
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9*5 

1 10*9 ' 

1 86 1-7*, 

9*7 ! 


1871 .80 

10*9 

! 16-1 

1881-90 

7*5 

; J r *9 

T891 

0*4 

30*9 

1892 

(')*5 

30*8 1 

1893 

6‘7 

1 3 T *6 ' 

1 894 

(vg 

! 33*6 ‘ 

180; 

6*9 

: 35*5 1 

1896 

/ 

1 42*4 1 

1 897 

7*5 

45*6 1 

189X 

8*0 

56 't) 1 

1 .890 

i 8-3 

58*1 i 

1906 

! 8*5 

56-4 

lOOl 

i 8*4 

( )( )*4 

1902 

7-8 

1 56*6 

1903 

7*4 

. 5«7 

1904 

, 6-0 

: 52*8 

1905 

7-0 

1 


The difference between thesi; comiguous countries is remarkabU*. 
Tlie consumption of spirits has always been much liigher in Sweden 
than in Norw'ay. In tiie old days before any legislation llie esfimaled 
consumption W’as in Sweilen 40 litres (1829) and in Norway j 6 litres 
(1X33) a head. In recent years, under tlie company system, the 
hgures for both countries are vastly less, but the Swedish con- 
simqition has haiaily ever been less than doulde th(‘. Norw'egian and 
somefiiues tliree limes as great, 'riiis thlterence, observed over a 
long pvriotl before regulation and after, jioiuls to diflerent condi 
lions and national habits ; but such constant dillercntialing factors 
hardly explain the strikingly dissimilar movements .shown by the 
table.s. Both countries are obviously affected by tlie state of trade. 
The liigh-water mark of sinrit-drinkiiig in modern times for lioth 
was the same period, i«874 76, as noted above for the Thiited King- 
dom ; S\vedi*n thill averaged 12*4 litres a head ami Norway <)•(». 
Both show also the inlliieiice of the uxio btnim in trade and the 
subsequent dei line. But in Sweilen tlie im reaseof bet'r-drinking. 
which in 1871-80 was less than in Norway, has been enormous. 
If the two clrinks are ])iit togi ther it cannot be said that the coii- 
sumplioii in Sweden was a])preciably less in 1896-1905 than in 
1871-80, whereas in Norway it was ‘distinctlv less. This may in 
part be explained by the substit utiiui of the made wine, called 
laddevin, to which relerenee h.is already bt‘en made. 'Phe markctl 
fall in the consum]dion of spirits which occurred in 1896-98 is 
altrilmtcil to this cause (Rowntree and Sherwcll) ; the importation 
of wine rose from 2,32o,3()ti litres in 1891-94 to 5.876,750 litres in 
i8(>8. Siibse*qnently imjiortation was checked by lieavier duties 
and reduced consumption follow’ed. In 1886)- go the quantity 
consitme<I per liead in litres averaged o*88 ; in iXgb-igcK) it was 
2-49, with a maximum of 2*75 in 1898 ; in it liad fallen again 
to 0-88 (Pratt). 

A careful study of the foregoing statistics of consumption in 
the three countries — United Kingflom, ITnited States and the 
Scandinavian ])eninsula — which have paid most attention to the 
problem and have for a long period applied forcible but widely 
different methods of control, docs not permit any confident con- 
clusion upon the comparative merits of any particular system. The 
ITnited States, in whose mnltitiulinous liquor laws prohibition plays 
the most prominent part, has most conspicuously failed to check 
consumption. Norway and Sweden, both of wliich combine the 
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)riiiciple of disinterested management, though not in the same 
orm, with a certain amount of prohibition, sliow markedly different 
results. The British licensing system has been at least as successful 
as any of the others. The most probable conclusion to be drawn 
from the facts is that the movement in each country has been 
mainly determined bv other forces ; the rise of consumption in the 
United States by the rapid ami jnogressive urbanization of the 
people and the great increase of w'ealth ; the diminution of con- 
sumption in the United Kingdom In- a change in the habits of the 
people due to many causes, to which further reference is made below ; 
while the ilihereiice between Norway and Sweden is largely due 
to dillcrences ol national character ami habits alreaily notetl, 
though some intluence must be attributed to the sunerior system 
and greater stringency ol control in Norway. Ihit il we go* back 
to e.irlier periods there is no doubt at all that an incomparably worse 
st.ate of things existed in the Uniteil Kingdom and in Scandinavia 
when the spirit tralhc was under little control or none at all. 

lulcniprraui r . — Polic<; statistics are the best evidence we have 
t)f I he yirevalence of ilrunkenness, wliich is the most visible and 
ilirect result of intemperance, f.ike other statistics, they must be 
used with due regard to the circumstances of origin and compilation. 
I'liey vary a» cording to (i) tlie laws relating to drunkenness; (2) 
the administration by police and justices ; (3) tl\e method of com- 
piling return-^. All these vary in different countries and towns 
and at diller< nt times, so that the statistics must not be list'd for 
minute comp.irisons. Ihit ])roperly handled they are of great value, 
ami the tlisi 1 epancies are less than might 1 k‘ supposed, because it 
is found on inquiry that the actual behaviour of fin* police towards 
tlrunken persons iloes not greatly difler. Neitlier exct'ptional zeal 
nor exeey>tioaal laxity lasts very long. i'Jie gem'ral practice is 
only to inti ifere with those ])ersoiis whose violence causes <lis- 
turhance or whose lu‘l])lessness creatf's olistructioii or annoyance. 
The moilc ol compiling returns is the most serious caust' of error. 
Many countries have no returns, and in others they are incomplete. 
Those availalde, however, throw considerable light on the subject, 
'fht' following (quinquennial table shows the movement in luigland 
and Wales since the drunken period 1874 78. The importjint act 
of 1872, which iiiet’easc'd the number of oflences, vitiab's comparison 
with the earlit'st returns, which are, however, given in the article 
on Drunkenness. 

Drunkoinrs^, Kuf^/aiul tnid W’ales. 

Nnmlx'r <»f Persons jiioceedc'd iig.utisl jn:t 10.000. 

1874 78 . . . 8 1-2 I oSg.-q g.S . . , 60-4 

1879 83 . . . 69-7 I l8<>) 1003 . . 65*5 

1884 88 . . . Opb I I0()4-<»8 . . . 02-4 

1889 03 . . . 61-4 i 

'Phere has been a marked improvement since 1874 78. and on 
the wliole a progressive one, though interrupted by a iiUKlerate rise 
in the yx'riod ol ynosperity about I9 (k>. 'I he figures for the most 
recent years would be considerably lower but for the Licensing Act 
of 1(102, which altered tlie police procedure and caused a sudden 


rise, as shown by 

the following talfle 

for the last to 

years : — 

1901^ . 

• . ^>.V4 

KlOs 

. 04*2 

1901 . . 

. . b4‘i 

190O . . 

. 61*3 

I9(j2 

• • b3-o 

1 907 . . 

(»o-i 

1903 . . 

09-0 

1 9( >8 

. ^(>*3 

1904 . ■ 

• • f>7‘4 

I (>09 . . 



When allowance is made lor the act of 1902 it is seen that the 
movement of drunkenness corresponds broadly with that of consiini])- 
tion, but the decline of drunkenness is inoni marked ; the level is 
lower than it used to be whether good or bad times be taken. This 
plainly sIkjws a large change in the habits of the qjeople, wliich is 
further emphasized by the fact that police procedure has bi'come 
more stringent ami the returns more complete'. I'lie exceptional 
(igiire for 1909 (estimated) is ascribed to the' Ikmvv increase of 
spirit duties in that year. 'Phe change has been accompanied by 
a continuous fall in the number of public-houses in proportion to 
populaiioii. Between 1870 and JOoq tlie nniiiber of "on” licences 
was reduced from 53*3 to 20*3 ])or io.r»oo of the population ; but 
the correspondence between the two movements is not exact. The 


in the 19th century ; and the movement was greatly promoted, as 
a feature of social life, by the influence of Queen Victoria’s reign. 
Drunkenness went ” out of fashion,” and the social standard has 
gradually permeated downwards. All this has no doubt been 
stimulated by temperance organization and teaching, which has 
constantly kept the ij nest ion before the public and exorcised an 
educational influence in squle of ridicule and abuse. The change 
has P»een vt'ry gradual, but far greater than can be shown in figures. 
It can be bt'tter n'alizeil by contrasting the present state of things 
with that described in the past, as in the evidence given before a 
select committee of the House of ( omimms in 1834, when witnesses 
described the scenes that regularly occurred on Sunday morning 
in Ixmdon — the crowd round the public-houses, women with 
babie.s to which they gave gin. and people lying dead drunk in the 
str(.‘ets. The evidence given at this inquiry ami by coutemporary 
writers reveals a condition of things to wliicli modern times afford 
no parallel ; aiitl in particular it disposes of the current Pn-lief that 
female drunkeum'.ss is a comparatively new thing and increasing. 
The practice of fivcpient ing qniblic-houses and drinking to excess 
in England has been noted for centuries and req^eatcdly denounced, 
it was described at a meeting of th(^ Middlesex magistrates in 183c), 
when the chairman said that of 72 cases of drunkenness brought 
up at B<^w’ Street on the previous Monday the majority were women 
w'ho had been picked up in the streets where they had fallen dead 
drunk.” At the impiiry of 1834 Mr Mark Moore gave the number 
of customers counted entering 14 pnblic-hou.ses in a w'eek ; out of 
a total of 2^)9,.^ 37 there wH.*re 108, 5(^3 women and 18,391 children. 
Of late years the proportion of female drunkards to the whole has 
been perceptibly diminishing. In 1870 the proportion ol leniales 
to the total nuinlier proceecled against for drunkenness was 2 5 -9 
y>er cent. ; in 1890 it was 23*4 y)er ctuit. The percentage of con- 
victions credited to women in the last few years is: 1905, 20*42 ; 
i9()b. 20*tH) ; i()o7. 2C)*2f> ; i()(>8, 20*13 ; igt^, 1979. 

The foregoing observations on drunkenness a]>ply only to England 
and Wales, fhe returns for Scotland .^nd Ireland are less complete, 
but tlioy show the movcim'nt in those parts of the kingdom. In 
Ireland a diminution has taken jflace in recent years, but in Scotland 
an increase. 

Sumhrr oi Chavfiea of Drunkrnnrss. 


Yior. 

Scotland. 

Irel.'ind. 

1 8(^0 

3^ '-03 

100,202 

1900 

43.943 

97.457 

1 (>o 1 


88,295 

1 002 


91 .276 

j 1903 

! 3f>.930 

85,502 

i(>04 

1 

«K775 

I 1905 

43. .UH 

! 79.9f'>8 1 

; 1900 

1 55,408 

i 77,262 

i()07 

58.()(X) 

76.860 ! 

' ick>8 

5 . 1 0 1 

( 

1 


It is worthy of note that police drunkenness is higlujr in Wales, 
Scotland and Ireland than in l‘mgland. The respective number of 
prcKccdings per in, 000 in the year K^oy was: England, 5(1*8 ; Wales, 
05-2; Scotland, 1233; Ireland, 175 0. The figures for Wales are 
strictly conqiarable. those for Scotland and Ireland less so; but 
the coincidence is striking. Th(* greater prevalence of sj)irit drink- 
ing as a national habit, particularly in Scotland and Ireland, may 
account in part for the (liscrepaiicy. Other points which distinguish 
the three countries from England are their Celtic blood and Sunday 
closing. No connexion can be shown between the number of 
licensed houses and the j)re valence of drunkenness ; they are fewer 
! in Scotland lhan in I*higland and Wales, bid more numerous in 
; Ir('land, thongli there has been a diminution there since 1902, 
! wdiich may have .something to do with the fall of drunkenness. 
I 'Ihe same lack of corresponrlence is shown more fully by the de- 
j tailed figures for h'.ngland and Wales published in the otficial volume 
I of licensing statistics, 'baking the (oiinty boroughs in groiijjs 
I according to the niimlier of licences in proportion to the population 
I we get the following : ^ 


number i^f public -houses has fallen steadily from year to year, 
whereas driinkenm'ss, like consumption, has fluctuated wath tlu* 
state of trade. 'Phe facts, therefore, demonstrate a connexion, 
but hardly establish one of cause and effect. The principal causes 
which have brought about the general decline of drunkenness an- 
wider and deeper. The standard of behaviour has gradually changed 
with education and the provision of alternalive recreations in many 
forms, among which the chief are games, theatres, locomotion, 
public libraries, institutes, tea slioqis and eating houses. At flu* 
same time great social clianges have taken effect and liave letulod 
to remove class barriers aiui foster the asjnrations of the working 
classes, who have more and more adopted the standard of conduct 
prevalent among the more highly educated sections of society. 
The old drinking habits of the latter, which were notorious at the 
end of the i8th century, Piegan to give way to greater sobriety early 


Licevo ea and Prunknincss. County Ttoyoughs, 1905. 


I..icenccs 

■j 

1 1 ' 

per io,<KK> . 
f'onvictions 

under 20 

1 

, 20 to 30 1 30 to 40 40 to 50 over 60 

i * i 

1 ])er lO fXX) . 

7 J •<■>5 

, 55-89 , 62-4 1 36-6 35-27 


The corres})onding figures for the counties are as follows 
Licences and Drunkenness, Counties. 1905. 

I Licences per i(»,ooi*) . under 30 30 to 40 j 40 to 50 | over 50 

I Convictions per lO.ofK) ! 7*30 3f’74 I 


XXVI. 19 a 
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If any other year be taken similar discrepancies arc shown. In 
IQOO the six counties with the highest and the six with the lowest 
numlxir of licences exclusive of county boroughs, gave the lollowing 
results : - 



Li- 

Coiivic- 


Li- 

Convic- 

( 'ounty. 

cences 

lion.s 

1 (ounly. 

ccnee.s 

tions 

per 

pirr 

|X1* 

per 


lo.cxxi. 

lO.JOO. 

1 

lO.OtXJ. 

10,000. 

Huntingdon 

91*51 

20*60 

! Middlesex . . 

I r *84 

33*3^ 

Cambridge . 

7.P04 

II*I8 

Northuiiiberlaiid 

IQ*Ot^ 

133-12 

Oxford . . . 

65 -bs 

9*56 

1 l^ssex 

»9*L3 

16*95 

Brecon . . . 

6^28 

.^4*34 

(damorgan 

20*56 

75*34 

Rutland . . . 

6r*79 

14*14 

' T.ancaster . 

^1*43 

3»-45 

Buckingham 


15*76 1 

Durham . . 

21 67 

80*49 

Mean 

og-fx) 

20*93 j: Mean . . . 

18*95 

1 1 

62*94 , 


It is curious that the mean figures for these two groups at oppo- 
site ends of the scale almost exactly reverses the number of licences 
and convictions ; but the individual discrepancies show that other 
factors really determine the results. The chief of these is unquestion- 
ably occupation. All the counties with the highest number of 
convictions are pre-eminently mining counties. Year after year 
Northumberland, Durham and Glamorgan occupy the same place 
at the head of the convictions, and other mining counties are always 
high up. These areas are not drunken l)ecause the public-houses 
are few, but vice versii ; the licences arc kept down because of the 
drunkenness. The influence of occupation and character is further 
reveahxl by a broader survey. The following table from the 
judicial statistics for 1894 brings out these elements very clearly - 


Persons Proceeded Against for Drunkenness per 10,000. 


Seaports ....... 126*07 

Mining counties ...... 113*67 

Metroj)olis ....... 63*74 

Manufacturing towns ..... 47*00 

Pleasure towns ...... ^8*93 

Agricultural counties — 

fi) Home counties - 1 * 5 ° 

(2) South-Western ..... 20*9 j 

(3) Eastern ...... 10*99 


In other countries the same distribution is observed; drunken- 
ness is most prevalent in seaports and mining districts. It is 
further fo.stered by a northerly situation, and these three factors 
go far to explain the condition of Scotland, as of Northumberland 
and Durham. 

The United States . — The Census Bureau at Washington i.ssues 
from time to time statistics of cities, which contain a good deal of 
information concerning drunkenne.ss. The last return, publi.shed 
in 1910, contains details of 158 cities having a population of over 
30,000 in the year 1907, to which the statistics relate. It appears 
from these returns that drunkenness is exceedingly prevalent in 
American towns. The figures are not comparable with the English 
ones, because they relate to arrests, which are more numerous than 
“ proceedings ” and still more than convictions. The number of 
women included is very considerable, but the data arc too imperfect 
to permit the calculation of a general ju^rcentage. In New York 
the proportion of women arrested for drunkenmr.ss and disorder 
was 24*3 per cent, of the whole number. The cities are divided 
into four groups according to population: — (i) over 300,000, 

(2) 100,000 to 300,000. (3) 50,000 to‘ 100,000, (4) 30,000 to 50,000. 
The average nurnlier of arrests per 10,000 inhabitants in each group 
and in all citu^ together is — (i) 191*0, (2) 193*6, (3) 24.5*8, (4) 244*8 ; 
mean of all cities. 205*1. The comparatively small range of differ- 
ence between the groups is remarkable, and indicates a general 
prevalence of police drunkenness. The higher figures for groups 

(3) and (4) arc explained by the excessive number of ca.ses in certain 
manufacturing, mining and southern coloured towns of small and 
mcflium size. These figures are for drunkenness alone, so that they 
cannot be confirsed with other offences ; but on examining the 
details of individual cities it becomes clear that the practice varies 
con.siderably in making up the returns, and that in some places 
nearly all the arre.sts of drunken persons are chfirged to drunken- 
ness whereas in otliers a large proportion are returned under the 
he«ad of disorderly conduct. In considering the relation between 
drunkenness and the number of licensed houses, therefore, it seems 
tiesirable to put lx)th sets of figures, as in the following table. It 
will be seen that there is no correspondence betwc?en the number 
of licensed houses and the amount of dninkennc.ss alone or of 
drunkenness and disorderly conduct together, except that the 
fourth group has the largest number of licences and the most 
disorder. 


Arrests and Licences per i(3,(xx). 


cities. 

Arrests, 
Drunkenness. , 

Arrests, 
Disorderly 
! ('ondiict. 

1 i 

Retail 

Liquor 

Dealt.Ts. 

Group I 




Over 3cxj,ooo 

191*0 

108 *8 

30*3 

Group 2 




icx),(KX) to 3cx:>,cxx) 

193-6 

112*8 

27*7 

Group 3 




50,000 to 1 (XI, 000 1 

245*8 

78-7 

28*4 

Group 4 




30.000 to $0,000 

244-8 

121*4 

31-5 

Mean 

1 

.0,.. 1 

I(j6*8 

29*6 


There are large discrepancies between different cities, but not 
greater than among British towns. The following table gives the 
figures correspoiuling tt> the above for each of the great cities in- 
cluded in group 1, with the exception of San Francisco, the popula- 
tion of which could not be estimated ; — 


Arrests and Licences per lo.ocx). 


(‘itirs. 


New York 
('hicago 
riiiladclphia 
St Louis . 
Boston 
Baltimore . 
Pittsburg . 
('levclanil . 
Buffalo . 
Detroit 
Cincinnati 
Milwaukee^ 
New Orleans 
Washington 


Arrests, 
Drunken ne.s.s. 

, Arrests, 

j Di.sordeiiy 

1 (“ondiict. 

1 . 

Retail 

Licinor 

Dealers. 

105*9 1 

I 120*2 

^5*5 

169' I ' 

1 5-3 

34*2 

287*5 

1 8l*0 

13*1 

1(j6*3 

173-7 

33*5 

614*9 

i6’9 

13-5 

75*1 

302-5 

41-3 

331-4 

236*9 

>5-3 

355*-2 

34-9 

40*4 

318-9 

U53*3 

38-4 

87*2 

82*5 

46*9 

82*4 

66*4 

44*8 

100*5 

53*1 

70*4 

239-5 

2 20*7 

S<)*o 

t ^0*6 

5,58-4 

1 6 -6 


'I'o a certain extent the same inverse relation appears hen* as 

in England ; the ]>laces with the smallest j)ro]H)rtion of licences 

namely. Philadelphia, Boston, Pitt.sbiirg and Washiugton are con- 
spicuous for drunkenne.ss and disorder, while those with the largest 
proportion of licences namely. Detroit, Cincinnati, Milwaukee and 
New Orleans— are distingui.shcd by the lowest amount, with the 
exception of New Orleans, which is a special ca.se by reason of the 
large coloured and Creole population. The exceptional po.silioii of 
iteton is obviously due to exceptional police activity and that of 
Chicago to the opposite. At Boston and Cleveland, it will be 
noticed, the police prt'fer the* charge of drunkenness ; at Baltimore 
the opposite. The position of Washington is explained by the 
very large coloured population and the strength of the ])olicf* force, 
wliich is greater in the capital than elsewhere, and very strict in 
regard to orrhT in the streets. Philadelphia, Pittsburg and ( leve- 
land are great manufacturing centres with a large population of 
foreign workmen ; the vast influx of European immigrants, con- 
sisting of men disposed to drink by age, occupation, race and habits, 
and receiving higher wages than they have been used to, must 
always be borne in mind with regard to drunkenness in the United 
States. It is interesting to note the condition of those cities in 
which there is no licensed trade. There are none such in the first 
two groups, but 14 in the third and fourth groups. The following 
are the figures : — 


Arrests for Drunkenness and Disorder per 10,000. 

Group 4 


Group 3 


Cambridge (Mass.) . 218*5 

Kansas C ity (Kansas) 178*0 
Somerville (Mass.) . . 130*5 

Charleston (S. Carolina) 342*7 
Portland (Maine) . . 605 

Brockton (Mas.s.) . . 240*9 


Topeka (Kansas) . . 227*1 

Malden (Mass.) . . . 100*8 

Chelsea (Mass.) . . . 336 0 

Salem (Mass.) . . . 329*0 

Newton (Mass.) . . . i68*i 

Wichita (Kansas) . . 392*7 

Fitchburg (Mass.) . . 161*5 

Everett (Mass.) . . . 99*6 


The majority are prohibition cities in Massachusetts, the only 
state in which this measure was applied to any place of considerable 
size in 1907. In all of them the drunkenness is below the mean 
for the group and considerably below that of similar and neighbour- 
ing towns. For instance, Brockton is a boot-manufacturing town, 
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comparable with Lynn in the same state ; the respective figures 
are 240 9 and 561*1. The evidence here, so far as it goes, is in 
favour of local prohibition. On the other hand there are a number 
of licensed cities with lower figures, and two of those on the list — 
Chelsea and Salem—are very high up. State prohibition does not 
make such a good showing. Portland is one of the most drunken 
places in America a fact confirmed by many observers— and 
Wichita in Kansas is above the mean. Kansas City is better. 
This place is peculiarly situated, being continuous with Kansas 
City m Missouri ; the boundary between the two states passes 
through the town. Consequently the inhabitants have only to go 
into the Missouri half to obtain drink. Cambridge is very similarly 
situated in relation to Boston. Charleston, which is above the 
mean for the ^oup, is under the state dispensary system. In 
sum, these police figures furnish some argument for prohibition 
and some against ; but tlicy clearly demonstrate the limits of 
compulsion. Altogether the statistical evidence from the United 
States, w’hether of consumption, expenditure or drunkenness, offers 
no inducement to the llnited Kingdom to adopt any of the 
American methods of control in place of its own system. 

Norway and Sweden . — Police statistics for some of the principal 
towns in Norway and Sweden, which arc the seats of the company 
system or disinterested management applied to .sj)irit bars, are 
frequently quoted and we will therefore give them here. When all 
allowances have been made they show that drunkenness is very 
prevalent in these .sea|>orl towns, and thcat it fluctuates as in Knglanil 
but exhibits no general tendency to improvement. 

Convictions per 1000 in Gothiiiburfi. 


1865 . . . 

. 46 

1886 . 

.... 31 

1 866 . . . 

• .30 

1887 . 

.... 32 

1867 . . . 

. 29 

1888 . 

.... 31 

1868 . . . 

. 26 

1889 . 

.... 34 

1869 . . . 

. 2vS 

1 891 ) 

.... 40 

1870 . . . 

. 26 

1891 . 

.... 44 

1871 . . . 

. 28 

1 892 . 

.... 42 

1872 . . . 

. 28 

1893 . 

.... 38 

2873 • . • 

• 32 

1804 . 

• • • • 34 

1874 . . . 

. .38 

1895 . 

.... 31 

1875 • • • 

. 42 

1 890 . 

... • 35 

1870 . . . 

• 39 

1897 . 

.... 44 

1877 . . . 

. 40 

1898 . 

.... 54 

1878 . . . 

• 3 ^ 

1899 • 

.... 54 

1879 . . . 

• 31 

1 90( ) . 

.... 51 

1880 . . . 


1901 

.... 42 

1881 . . . 

. .32 1 

1902 

.... 45 

1882 . . . 

. ^9 ! 

1903 . 

.... 47 

1883 . . . 

* 3 ^^ 

1904 . 

15 

18S4 . 

. 29 

1905 . 

.... 52 

1885 . . . 

. 29 




The princi])al feature of this table is tht; much higher level in 
the second 20 years than in the first, though the police proceilurc 
has been the same. Several times in recent years the figure has 
exceeded that of 1865, which was practically the year before the 
company system was inlrotluccil, as it did not begin operations 
until October. Once more tlie influenci! of trade oscillations is 
well marked, particularly in tJie prosperous ]K‘riod of 1897 1000. 
'fo convert convicticuis into arrests fc>r comparison with the following 
tables about 3 per 1000 should be adfleil ; this difference is very 
evenly maintained in Gotlieiiburg. 




Arrests per icmjo in Bcrf ^ en . 




1877 . 


. . . 26 

1892 , . 



12 

1S78 . 


. . , 21 

1893 . . 



. 14 

1879 . 


. . , 19 

1 894 . . 



. 16 

1880 . 


. . . 21 

1895 . . 



. 22 

l88i . 


. . . 17 

1896 . . 



. 29 

18S2 


... 13 

1897 . . 



. 27 

1883 . 


... 18 

1 898 . . 



. 27 

1884 


... 15 

1 899 . . 



. 26 

1885 . 


... 17 

1900 . . 



. 31 

1886 . 


... 14 

1901 . . 



• 29 

1887 . 


. . . 13 

1902 . . 



. 27 

1888 . 


... 14 

1903 . . 



. 24 

1889 . 


... 14 

1904 . . 



. 20 

1890 . 


. . . 21 

190; . . 



• 23 

1891 


. 19 







Arrests per 1000 in Christiania. 




1890 . 


. . . 70 

1 8q.S . . 



. 94 

1891 . 


... 77 

l8gy . . 



. lOI 

1892 , 


... 74 

1 900 . 



. 90 

1893 


. . . 8i) 

1901 . . 



• 75 

1894 . 


... 75 

1902 . . 



. 59 

1895 . 


... 77 

i 9 t >3 . . 



. 5 « 

1896 


... 105 

1904 . . 



. 52 

1897 • 


. . . HI 

1905 . . 
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Use and Abuse of Alcofiol, 

The evils caused by the abuse of alcoholic liquors have always 
been recognized by mankind ; they are too obvious to be ignored. 
Intoxication produces imbecility, bestiality, violence and crime; 
continued excess produces incapacity, poverty, misery, disease, 
delirium, insanity anil death. But all these effects are produced 
by other causes and it is very difficult to estimate the precise share 
of this particular agent. In modern times scientific investigation 
has attempted to do this and to give ])recision to the conclusions 
drawn from ordinary observation. We will briefly summarize some 
of the results. 

Crime . — Prink is associated with crimes against the person, but 
not with crimes against jiroperty, which form in England nine- 
tenths of the whole (Judicial Statistics, igui). Dr W. C. Sullivan, 
ineilical officer in the prison service, calculates that “ alcoholic 
intoxication is answerable for about bo per cent, of indictable crimes 
of violence and for a rather higher pro])ortion of minor offences 
of the same class ; and further that “ it is probably the cause of 
nearly half the crimes of Inst,” but it “ makes no appreciable con- 
tribution to crimes of acquisitiveness." He gives the following 
table : — 

Annual Average per 100,000 — i8y i-iycK). 


Areas. 

1 Dmnkcnni'ss. 

1 loiiuciiles 
.mil Assaults. 

Attitinptcil 

^uicidc. 

Agricultural 

. 1 220*3 


3 - 4 <'> 

Mining . . . . 

1091*2 

^,? 7'34 

2'43 

Manufacturing . 

479-8 1 

^'' 5-73 

0*42 

Seaports . . . . 

991 >*6 

4>'973 

10*56 


this does not show a regular connexion. The mining areas, 
whicli have the most tlrunkenness, arc only second in violence and 
lowest of all in suicide. Pr Sullivan explains this discrepancy by 
the theory that chronic alcoholism is less prevalent among miners, 
and that this form is chiefly responsible for the crimes in question. 
It is impossible, however, to estal»lish any constant relation between 
drink and violent crime ; the two do not vary togctlicr. It was 
pointetl out in the Judicial Statistics for iQoi that Whereas in the 
drunken year i8yy consumption of «lrink was 8 ])er cent, higher and 
the police rcconls of prosecutions for drunkenness 1 5 per cent, higher 
than in the previous quimpiennial iktioiI, crimes 01 violence were 
1-62 per cent, lower. 'J'hesc statistics apply bnly to E'n gland. When 
other countries are taken it becomes still clearer that other factors 
are more important. Mr W. D. Morrison gives the following table 
of homicides in pnqiortion to population in different countries 
and its Causes) : — 

Per. sons Triid for Homicide per 100,000. 

Italy .... 15*40 l-'rance . . . 2*73 

Spam . . . 11*91 Scotland ... 2*11 

Austria . . . .t*oi Germany. . . i-6i 

Ireland . 3*35 England . . . i*6o 

Belginm . . . j’oj JloJlainl . . . i*lo 

Except that England,’ Scotland and Ireland are in the order of 
relative dniiikenness, the talkie sliows no correspondence between 
think and homicide. National character and climate are evidently 
more important determining factors. Some calculations of the 
proportion of crime associateil with drink have been made in different 
countries. In Germany 36*5 ])er cent, of tlie ]>risoners in one gaol 
were found to be tlninkards (Baer) ; ass.ndts, 51*3 ])er cent. ; resist- 
ance to the police, 7(;-i ])tT cent. ; offences against morality, 66 per 
cent. (;\schaffenl)urg). In Italy 50, 60, and 75 per cent, of crimes 
against the person have been attributed to driiiK. In Switzerland 
.p) percent, of male criminals in 1892 were found to have been under 
the influence of drink when their offences were committed. In 
Denmark 43 ])er cent, of the men convicted in 1903 were drunkards. 
The.se estimates, some of which are official, suffice to confirm the 
connexion between drink and a great deal of crime, but the basis 
of investigation is too narrow to permit more than a general con- 
clusion. There is, liowever. one form of crime for which drink is 
almost wholly res])onsible, and this furnishes the blackest of all 
indictments against it. The intensity of suffering and injury inflicted 
on children by the atrocious cruelty and neglect of drunken jiarents 
cannot be overstated. The Society for the Prevention of Cruelty 
to Children finds that 90 per cent, of the cases which coinc under its 
notice are due to drink. 

Poverty. — Much poverty is undoubtedly caused by drink, but 
it is even lo.ss possible to establisli any con.stant connexion l^etween 
the two than in the case of crime. I’anperism and drink stand to 
a great extent in inverse relation ; in good times the first diminishes 
and the second increa.scs, in bad time.s the reverse takes place. For 
instance, pauperism in England, which has had a general tendency 
to fall for many years, rose rapiilly in the period of low consumption 
after i860, fell still more rapiclly in the great drinking years 1870-^7, 
and rosi* again when they gave place to depression. With falling 
consumption after 1891 (see the table above) it rose till 1894, when 
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the opposite movement began ; and durinj^ the steady fall of drink 
since iQiXi pauperism has been rising again. The only exception 
to this regular inverse movement is the very depressed pcrio<l 1884- 
1888, when pauperism was stationary. The conclusion to be drawn 
is that while drink is a chief cause of poverty in many cases and 
the sole cause in some, it is swamped in the aggregate by the larger 
innuence of work and wages. Mr Charles Booth’s statistical 
investigation in East London resulted in the following estimates 
of the percentage of poverty caused by drink : “ great poverty ” 
(the two lowest classes)— rink, 9 per cent., tlrunken or thriftless wife, 
5 per cent. ; “ poverty " (the two next classes) the figures were — 
drink, 7 per cent., drunken or thriftle.ss wile, 6 per cent. These 
results can hardly be said to confirm the opinion that drink is the 
chief cause of poverty ; they rather agree with the conclusions 
drawn from tfie movement of pauperism. Mr Rowntree’s investi- 
gation of poverty in York did not enable him to make any numerical 
estimate ; ilrink was not among the chief causes of ‘ primary ” 
poverty (the lowest class), but lie thought it the “ predominant 
factor " in pnKlucing “ secondary ” poverty, .\lderiiian McDougall’s 
inquiry in Manchester (1883) resulted in the following proportions 
of drink-pauperism ; — Male drunkenness, 24-32 per cent. ; female. 
4-.},() per cent. ; widows and children of tlrunkards, 21-84 per cf?nt. 
An inquiry conducted in 1894 95 hy the Massachusetts Bureau of 
Statistics of T.abour found that 39-44 per cent, of pau])ers attribute<! 
their position to their own int<-*mperaiice and about 5 per cent, to 
tliat of their parents. .All these in(|uiries are on a very small basis, 
anil the last is particularly deceptive. Drink is commonly confessed 
by criminals and paupers, as a venial olTonce to sorv^e as a plausible 
excuse for a condition really <liie to dislike of work. When poverty 
is examined by local distribution it is found to have very little 
connexion with drink. In 1901 the average propc>rtion of pauperism 
to population in England was 5-3 per cent. The exceptionally 
drunken districts of Northumberiand anti Durham were all below 
it, the sober eastern counties all above it (Blue-book on Public 
Health and Social Conditions. Col. 4671). 

Insanity. —Dr Robert Jones finds that 16 per cent, of all the 
persons (7182 out of 43,094) admitted into the London asylums 
during the twelve years 1893-1905 “were definitely ascertained 
to owe tiicir insanity to drink or intemperance.” The proportion 
in Clay bury Asylum during the same period was 17 per cent., Iicing 
22 per cent, of the men and 12 per cent, of the women. Dr R. H. 
Crowley says : — “ One may safely assert that from 20 to 25 per 
cent, of all cases of insanity under the poor law are directly due 
to intemperance.” Dr T. B. Ilyslop says : — “ With regard to 
insanity there is some tliffcrence in experience as to the relative 
frcfiuency of alcohol in its causation. This difierence ranges from 
between 10 and 30 per cent. ... My own experience leads me to 
believe that alcohol is either a direct or an indirect factor in the 
causation of at least 50 per cent, of the cases of insanity.” Dr 
T. S. Cloiiston estimates that alcoholic excess is tlie cause of about 
20 per cent, of all the insanity in Oreat Britain and Trelaiid. Th»*se 
are tlic opinions of experienced meilical men in charge of the insane. 
On the other hand, those in charge of inebriates arc inclined tti 
attribute inebriety to a great extent to mental deficiency of .some 
kind. Dr Braiitliwaite, government inspector under the Inebriates 
.Acts, observes in his Report for 1908, published in 1910, “There 
is no doubt whatever in detaining and treating persons sent to us 
under the Inebriates .Acts that we are tlealing to a large extent with 
a class known as ‘ fceble-mimled,' ... It would be difficult to find 
many more than about a third of all persons under detention capable 
of passing muster as of average mental capacity.” In support of 
this statement he gives the following classification of 3032 cases : — 

Classification. N\nnlM.'r. I’crccntagc. 

(i) Insane; persons since admission certified 


and sent to a.sylums 

(2) Very defective ; persons more or less con- 

genitally imbecile, degenerate, or epileptic 

(3) Defective; eccentric, silly, dull, senile, or 

subject to ])eriodical paroxysms of un- 

m ' 

14.51 

governable temper 

(4) Of average mental capacity, on admission or 
after six months’ detention 

1487 

49-04 

1 105 



Insanity is therefore a cause as w'cll as a consequence of excessive 
drinking, and the estimates given about it must be qualified accord- 
ingly. Tlie following arc given for foreign countries. In Italy a 
report from 26 asylums returned 18.6 per cent, as ilirectly or in- 
directly (by heredity) due to alcoliolism. Profe.ssor Scppili reports 
from the Brescia asylum the following: 1894 98, 15-7 jx^r cent.; 
1899 -1903, 19*8 per cent. ; 1904 •08, 27*0 per cent. EZxperts in such 
statistics will recognize at once in this enormous rise a change 
ill the method of classification. In Switzerlaml, of the admissions 
in i9(x>-o4, 2 1-1 per cent, among males and 4-37 per cent, among 
females were alcoholics. In Denmark, of the admissions in 1899- 
1903, 2 1-37 cent, were alcoholics. In Austria, of the admissions in 
1903, 14.0 per cent, were alcoholics. In France the protiortion of all 
persons in asylums in 1907 wdth an alcoholic histpry was 1 2-5 per cent. 

Mortality . — The inllucnce of drink on mortality is an iinasccr- 
tainable quantity, because it may be associated with other causes 


to an extent wliich varies in an infinite series of gradations. All 
attempts to estimate it are more or leSvS plausible guesses. We 
have, however, some positive data. The Registrar-General's Returns 
contain the heading “ alcoholism, delirium tremens,” as a cause 
of death. The following are the rates per million recorded in 
quinquennial periods from 1870 to 1905: 37 6, 42-4, 48-2, 56-0, 
67-8, 85'8, 78*2. This is unsatisfactory for two reasons; the first 
is, that alcoholism does not nearly cover all the mortality directly 
caused by drink ; and the second is that, being a very vague term, 
its use in certifying the cause of death depends largely on the views 
of the practitioner and current opinion in the medical profession. 
The attention paid to the subject has led to a growing recognition 
of alcoholism, which, indeed, docs not appear at all in the older text- 
books. This accounts for the steady increase of dcatlis ascribed 
to it, which is otherwise inexplicable, being quite at variance with 
the consumption of drink during the .same period. The Seventydirst 
Annual Report of the Rcgi.strar-( General states that tlie mortality 
from alcoholism in the years 1900 and iqoi was materially increased 
by the transference of deaths that had been originally certified as 
from neuritis. It is now usual to classify alcoholism and cirrhosis 
of the liver together, since the latter is most fretpiently causctl 
by intemperance. The following are the crude death-rates for 
twenty years : — 

Death-Rates to a Million Living — England and Walcs^ 



•Alcoholism. 



Cirrhosis, 


Year. 

Male. 

1 Fem.ale. 

I'crsotis, 

Male. 

Female. 

I’ersons. 

1889 

7 ^ 

39 

55 

140 

i <»3 

121 

1890 

94 

50 

70 

144 

b->5 

124 

1891 

94 

, 49 

71 

148 

1 (.).! 

J -5 

i 8 q 2 

86 

, 49 

67 

T42 

104 

122 

i «93 

93 

' 55 

73 

1 39 

n >3 

J 20 

1894 

76 

47 

61 

I 3 b 

96 

II 


84 

51 

67 

133 

104 

1 18 

1896 

91 

52 

71 

140 

106 

122 

1897 

97 

‘ 58 

77 

i 5 « 

1 15 

13.3 

1898 

98 

59 

; 

; 

1 [12 . 

13^ 

1899 

i 113 


1 

1 167 

I 1^9 

141-’ 

1900 

132 

i 95 

1 13 

1 162 

1 1-7 , 

14-1 

1901 

113 

i 80 

96 

I 151 

115 

132 ! 

1902 

105 

1 ^^5 

84 

1 M 4 

1 104 

123 ! 

1903 

91 

' 62 

76 

13b 

i ItX) 

J17 

1904 

«<; 

1 55 

1 70 

1 13 .“? 

i 10 1 

117 

1905 

79 

1 5 - 


131 

1 104 

117 

i9or> 

80 

53 

1 66 

1 J-J 7 

98 

i 12 

1907 

: 79 

; 4 « 

1 ^^3 

1 123 

loi 

I 112 



45 

55 

120 

88 

104 


These figures dispose of the current belief in an enormous increase 
of female inteunpcrance based on the progressive rise of the death 
rates. Discussing this question some years ago the present writer 
pointed out the defects of tiie statistics and said that the returns 
of tlic next few' years might upset the whole argument. They have 
done so. 

riie stati.stics of alcoholism and cirrhosis, however, are very 
far from covering all the mortality due to drink. Dr Nowsholme 
calculates by inference from the returns of Denmark ami Switzerland 
that the deaths directly attributed to alcohol in ICnglaml and Wales 
should be .some six times higher than they appear in the returns, and 
that they would then amount to 5 per cent, of the total deaths ol 
adults instead of .about (.)-8 ])er cent. He adds : This percentage 
])robably greatly understates the real facts.” It may be so, but 
the calculation is based on too many assumptions to be accepted 
with Confidence. In addition to the direct mortality there is an 
unknown score against alcohol in predisposing to otlier diseases 
and in accelerating death. Consumption is one of the diseases 
thought to be particularly associated witli alcohol, but there are 
several others. The follow'ing table shows the r<)itquirativ'’e mor- 
tality of males aged 25 to 65 from certain classes of disease in different 
groups of occupations. They include those with the highest and 
those with the lowest mortality. 'Phe heading “ diseases of the 
circulatory system ” includes heart disease and aneurism ; diseases 
of respiratory system include bronchitis, pneumonia and pleurisy, 
but not phthisis, w'hich is separately given ; diseases of urinary 
system include Bright’s disease. The tabic is compiled from the 
supplement to the Sixty-fifth .Annual Report of the Registrar- 
General, published 1908. No other country has similar statistics. 
There arc some partial ones for Switzerland, which attribute 2’47 
per cent, of the deaths of males over 20 years directly or indirectly 
to alcoliol, and for Denmark, where the corresponding figure is 
42 ner cent. 

The association of a high degree of alcoholic mortality with 
weakness of all the organs is clearly shown by the figures for unoc- 
cupied males, general labourers, dockers, costermongers, innkeepers 
and inn-servants. Potters and file-makers, with a comparatively 
low degree of alcoholic mortality, alone show a similar condition. 
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Comparative Mortality — Enf^land and Wales. 


All males .... 
Occupied and retired 

males 

Unoccupied males 

('lergy 

Agriculturists . 

Railway engine-driv(?rs 
Civil Service . . . 

Navvies, &c. 
Shopkeepers . . . 

Coal-miners . . . 

Building trades . . 

Metals 

Textiles 

Dockers 

Potters 

Seamen 

Idle-rnnkers 
Innkeepers .... 
Inn -servants 
Costermongers 
(leneral labourers 






I 


2 

b 



V 



3 g 
•i: g 

■5. . 
18 B 

CJ 

c 

•c 


a 

IT. 

*6 

x: 

0 



£ 


X H 

^ a 

s 

s 

u 

'o 

s 

2 

'.a 

‘rr 

0 

1^ 

«*- i" 

“J u* 

3 2 

'ZB 

< 

JU 

if) 

5 

_ _ 

Jc 

_ 





1 1,000 

lO 

27 

186 

105 

144 

174 


1 

16 

27 

187 

103 

146 

177 

5. 

2.884 

42 

68 

.583 

879 

294 

3*f> 

T 12 

524 

2 

14 

55 

64 

88 

53 

38 

602 

7 


85 

62 

96 

86 

29 

610 

4 

iS 

b5 

74 

107 

84 

3b 

7^3 


4^ 

129 

80 

102 

78 

51 

740 

6 

0 

9 5 

b3 

1 13 

154 

29 

872 

ig 

84 

161 

96 

124 

'39 

51 

885 I 

5 i 

17 

8g 

87 

LU 

19O 

35 

S' 34 

1 1 ; 

2 1 

igt) 

1 

94 

134 

193 

54 

1,027 

1 1 1 

^3 

189 

109 

L5I 

1 213 

5b 


10 1 

21 1 

190 

123 

165 

'93 

61 

1,481 

i 

, , 1 

3' >8 

1 1 2 

198 

3^»5 

64 

1.493 

i 

21 

285 

131 

210 

473 

53 

I,64() 

26 1 

3t 

26.! 

170 

^38 

220 

83 

1 i,7o<> 

14 1 

T 5 

387 

225 

iq8 

325 

160 

1,781 

III 

.’()T 

271 

188 

207 

252 

127 

I.8S3 

LU 

4-1 

5.13 

146) 

21 I 

224 

100 

2.007 1 
i -.-35 1 

sg 

40 1 

.554 

167 

276 

39^ 

86 

4^' , 

37 

491 

•^33 

|3^4 

‘1.14 

1 g6 


and it is no doubt due to tlie inhalation or absorption o£ irritating 
or i)oisonous particles througli tlie nature of their occupation. 
The clergy, who have the lowest alcoholic mortality, vshow a remark- 
ably low level of organic disea.se of all kimls ; railway engine-drivers, 
who come next, suffer more from circulatory and resi)iratory 
diseases, navvies and coal-miners still more, while civil servants 
are more su.sceptiblc to phthisis. Agriculturists, though with a 
higher alcoholic mortality, nearly equal the clergy in general healthi- 
ness, which must be attributed to the open-air life. The low 
alcoliolic level of coal-miners and navvies is striking, because lx)th 
are hard-drinking classes ; their position can only be explained 
by the fact that they drink beer, and it goes far to prove the inno- 
cuousness of beer when combined witli hard work. 'I'he enormous 
and absurdly disproportionate mortality from diseases of the liver 
among innkeepers, and in a lesser degree among unoccupied males, 
is obviously due to a preference for stating that cause on certificates 
in place of alcoholism. The condition ol unoccupied males revealed 
by this table is worth a volume of sermons. 'I'he mCH'tality among 
tliem between the ages of 25 and 05 is higher than that of any other 
cla.ss of the community. It is also worth noting that jHiverty is 
good for health. The clergy are the poorest of tlic educated ami 
professional classes ; and agricultural labourers, who are the poorest 
of the manual working classes, are nearly as healthy all round 
except that they are somewhat more liable to phthisis ; their com- 
parative mortality figure from all cau.ses is only (>21. 

I.oHf^rvity . — .\ great deal of statistical information with reganl 
to the comparative longevity or ex])cctation of life at different 
ages among abstainers and non-abstniners has been collected by 
life-insurance companies and friendly societies. The following 
table is given in the syllabus of temperance teaching in elementary 
schools issued in igop : — 


Expectancy of lAfe. 



Cicncral 

General 



1 

United 

Kingtlom 


Expectancy 

Expectancy 


Rechn- 

Agt.. 

of 'f'otal Male 

h.iscd on 

Gad- 

liitcs 

Population 

Ivxperience of 

fellows, 

(abstain- 

'I'einperance 

1 nstitution 


(Registrar- 

Oenetwl). 

Insurance 

Ofhees. 


ers). 

(abstainers). 

20 

41 •() 

43*2 

41-4 

48-8 



46*9 

-5 

37-0 

39*1 

37 *b 

44*3 

43*0 

, 30 

33 'i 

35 *i 

34 *f> 

i 39*7 

38-8 

1 -^5 

29*2 

31*2 

30’ 3 

1 35*1 

34 ’b 

I 41 ^ 

25*6 

27-4 

26-8 

3 ”’b 1 

30*3 

i 45 

22*2 

23*7 

23*3 

26*1 

26*1 

; 50 

18*9 

20*1 

1 9-9 

2 1 *8 

22-0 


I 15-8 

167 

i6-6 

'77 

l8-i 

j (X) 

12*9 

13*6 

13*6 

1 L 3*8 1 

I 4 t» 


Similar statistics have been prepared showing the relative mortality 
experience among insured persons. Mr R. M. Moore gives the 


following pro|x>rtional figures at cliilerent ages for all the societies 
embraced in the Institute of Actuaries tables, ns compared with 
the abstaining section of the United Kingdom Temperance and 
Provident Institution, which is taken as loo ; 


Mortality Experience of X on- Abstainers to Abstainers as ion. 


Age. 

Mortality 

Experience. 

Ase. 

.Mortality . 

I'.xjjcrience. 1 

'5- '9 

07 

■ 55-59 

144 j 

20-24 

21 

!' (10-64 1 

132 ' 

25-29 

172 

' 65-69 

1 20 : 

30 34 

194 

70- 74 

1 16 1 

35 39 

190 

75 79 

91 ! 

40-44 

181 

80-84 

^07 

45 -49 

179 1 

85-89 i 

">7 ! 

50-54 

165 1 

9()-94 1 

<27 


The United Kingdom Temperance Institution has a general as 
well a.s an abstaining .section. I'he exjierience of the twenty-two 
years 1884 1905 gives the following result ; ])ercentage of actual to 
expected deaths— general section, 79-53: tempiMance section, 5.4-25. 
Other oHiccs having abstaining sections show similar results, thus 

G en era 1 . I'e 1 11 pera nee . 


Sceptre Life A.ssociation (25 years) . . 79-67 53‘t>5 

Scottish Temperance T>ifc .Assurance i'o, 

(25 years) f)4 46 


Patholov'y. — Dr Sims Woodhead thus summarizes the results of ex- 
perimental inv'cstigation into the direct action of alcohol upon living 
cells and tissues. 

Alcohol ])lays a prominent ]>art in bringing about degeneration 
of nerves, muscles and cj)ithelial cells ; it tletenuines the accumula- 
tion of waste products in the tissues l>y paralysing tlie tissue cells, 
interfering witli oxidation, with secretion nnci with excretion ; it 
iiuluces the ]m>liferation of the lower forms of ti.s.sne, often at the 
exjiensc of the more highly developed tissues, wliicli in its presence 
undergo marked degenerative changes ; it inlerferrs directly with 
the production of immunity against sjiecilic infective diseases, 
and reasoning from analogy it may be assumed that it ])lays an 
equally important part in impairing the resistance of tissue to the 
.advance of the activ'e agents in the production of di.sease that may 
have already obtained a footliold in the body. 

With regard to this aspect of the sulqect it must be remembered 
that lalioratory experiments l)y which alcohol is 4)laccd in direct 
contact with ce lls and tissues arc an entirely cliilerent thing from 
the dietetic use* eif beveTag(*s containing dilute alcohol -with other 
things. It would be intt‘re\sting to know how- the ti.ssu(‘s wouki 
Ix'have when .similarly treated with coinmem .salt, lemon juice, 
vinegar, theinc, caffeine or other sul).stances in general die*tetic 
u.se, or w'itli ordinary tonics such as ejuinine, epiassia and elilulc 
acicis. 

Inebriety . — Much study has lv*(‘ii elevoted to inebriety as a diseased 
condition. It gen<*rall\' results from long cemtiniicd and excessive 
iiululgence in alcohol and is characterized by elipsomania or a 
craving for alcohol, which is chronic or j)eriodic:al and which the 
subject cannot re'.sist. It is accompanied b^- organic changes in 
the nervous system, whit h probalily begin in the stomach, but end 
in disintegration of the brain cells with the develo[)imnt of 
alcoholic insanity. The tmly chance of cure lies in complete 
abstinence from litpiors witli, at first, suitable medical tnatment. 
The recognition of this fact has led to the establishment of special 
institutions for this jmrpose, Imth of a voluntary and a compulsory 
character. An account of tin* laws relating to the subject is given 
under the heading of Inkhkiioiy. fn accfxdance with the law 
three cla-sses of instiluliou.s have been eslabli.slied in the United 
Kingdom : (i) C<Tlifi(xl inebriate reformatories, to -which patients 

arc committed by the courts for various pcaiods of detention. 
They are ii in number, and during 1908 the last year rcjiorted — 
the committals to them numbered 262 (218 women and 44 men). 
The total number committed since their establishment in 1S97 is 
3002 (25.48 women and 48.4 men) ; the highest number in any one 
year was 493 (428 women and 65 men) in 1907. (2) State Inebriate 

Keformatories, more of a penal cliaracter, for persons committed 
but too refractory for the previous class. There are two, one for 
women and one for men ; the average numlx-r un<ler detention in 
1908 was 74 women and ^42 men ; the admission.s were 27 women 
and 10 men. (3) Licensed retreats, for voluntary patients. In 
1908 they niimlx^rc'd 20, and had under treatment 403 patients 
(288 women and 205 men). In all about 800 habitual inebriates 
are thus treated. Tiic results cannot lx? stated with any precision, 
l>ut they are certainly disappointing. The Inebriates After-Cure 
A.ssociation gives the following analysis of 407 cases discharged 
from reformatories and looked after in the years 1903-8 Satis- 
factory result. 82 (50 women, 32 men); unsatisfactory. 114 (78 
women, 3G men) ; not known. 221 (162 women, .49 men). One 
explanation of the failure of treatment and the frequency of relapses 
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which has been revealed by longer and closer study of the problem 
is that many inebriates are really mental defectives, as already 
noted in connexion with insanity. Such cases constantly reappear 
in the police courts after discharge. 

Heredity . — It has long been generally assumed that the children 
of alcoholics suffer in lx>dy and mind for the sins of their parents, 
that they arc weak, diseased and tlefective ; and it is very often 
assumed that they inherit an alcoholic craving. The latter 
assumption is not admitted by scientific students of the question, 
but the former has been gcaiertilly held, though without any proof. 
Tt has been made the subject of a statistical investigation (i 910) 
in the Eugenics laboratory of London University by Miss E. M. 
h 3 Iderton and Professor Karl Pearson. The object was to " measure 
the effect of alcoholism in the parents on the health, physique 
and intelligence of their ottspring,” whether by toxic or environ- 
mental influence, but not by the transmission of original defective 
characters, which is omitted from the inquiiy*. The material used 
is a report by the Edinburgh Charity Organization Society on the 
children in one of the E(Iin])urgli schools and one by Miss Mary 
Dently on those in the special schools of Manchester, The number 
of children is not stated, but so far as can be gathered from the 
tables the Edinburgh inquiry covered about 1000 and the Man- 
chester inquiry about 2000. Tho ages were from 5 to 14 (Edin- 
burgh report), and both sexes arc included in approximately equal 
numbers. 'I'he general conclusion reached is that “ no mar feed 
relation has been found belwetm the intelligence, ph\'si([iie or disi‘ase 
of the offspring ami parental akoliolism in an\’ of the categories 
investigated." The principal particular conclusions reached are as 
follows:— Higher death-rate in alcoholic than in sober families, more 
marked in the case of mother than of fatlier, but alcoholic j)arerits 
more fertile, and therefore nett family about equal ; height and 
weight of alcoholic children slightly greater, but when correcle<l 
for age slightly less ; general health of alcoholic children slightly 
better, markedly so in reganl to tub(?rculosis and epilepsy; parental 
alcoholism not the source of mental defect in children ; no per- 
ceptible relation between parental alcoholism and filial intelligence. 

These conclusions, which run counter to current opinions, havt? 
been much criticized, and it is true that the vscojie of the iiupiiry 
is inadequate to establish them as general propositions. Moreover, 
the chronological relation of parental intempiTance to the birth of 
the children is not slated. But so far as it gO('s the investigation 
is sound and it is the first attempt to treat the subject in a scientific 
way. Nor is there anything in the conclusions to surprise careful 
and unbiasst'fl observ(Ts. Tlie existence of a broad relation between 
sni’icrior vigour and an inclination for alcoholic drinks was pointed 
out years ago by the writer ; drinking peoples are noticeably more 
energetic and progressive than non-drinking ones. It is the uni- 
versal experience of shi])masti'rs that British seamen, whose in- 
temperance causes trouble and tlierefore induces a preference for 
mon; .sober foreigners, exhibit an energy and endurance in emergency 
of which the latter arc incapable. Similar tc'stiniony has repeatedly 
been borne by engineers and contractors engaged in large works 
in the south of iMirope. And that acute observer, Miss Loane, 
has related a particular and striking case in regard to olTsi)ring 
from her own experitmcc, wliich is curiously in keejiing with the 
conclusions of the Eugenics laboratory. The question, however, 
needs much more elucidation. 

The whole subject has, in truth, got somewhat out of perspective. 
The tendency of the statistical and experimental investigations, 
summarized abose into the relations of alcohol with crime, 
mortality, disease, &c., has been to obliterate the distinction be- 
tween the use and abuse of alcohol, betwe en inoelt rate ancl excessive 
drinking, and to bring into ndief all the evils associated with excess, 
while ignoring the otlu>r sitle of tlie epiestion. It is legitimate ami 
desirable to emphasize the evils, but not by the oiie-sidcd and 
fallacious handling of facts. Alcoholic excess produces the evils 
alleged, though not to the extent alleged, but there is no evidence 
to show that its moderate use produces any of them. Yet they 
are all jjut dowui to " alcohol," ancl the inference is freely drawn 
that its abolition would practically an cmd to crime, vice, poverty 
and disease without any counterbalancing lo.ss whabw'er. The 
facts do not warrant that inference, nor has mankind at large ever 
accepted it. Both the statistical and experimental evidence is full 
of fallacies, and esj)ecially the latter. The pathological invc*stiga- 
tions on the action of alccjhol referred to abovx* cliiciclatc the organic 
changes which the tissues undergcj in the chronic inebriate wiio is 
saturated with spirit, but to draw the inference that alcoliolic 
lic^uors taken in moderation and consumed in the body have any 
such action is wholly fallacious. In point of fad we know that 
they have not. But there is more than that. The.se experiments 
only take cognizance of alcohol ; thev ignore the other substances 
actually consumed along with it. Some of these, cind notably 
sugar, are recognized fixxls ; the balance of opinion on the vexed 
question whether *alcohol it.sclf is a food — which really tlepends on 
what is meant by a food — is now on the side of alcohol. But in 
addition to the principal constituents, easily separable* by analysis, 
are many other substances of which science tak<*s no cognizance at 
all ; they arc not identified. They may be in niimitc quantities 
yet extremely powerful, as are many oilier vegetable extractives. 


We know that they exi.st by their taste and their effect; they 
make the difference between port and sherry, between claret and 
Burgundy, between one vintage and anotlu'r, between brandy and 
whisky, differences unknown to chemistry—which c)nly recognizes 
alcohol, and knows very little about that — but vastly important 
to the human organism. Another group of cxperiTiieiits are equally 
fallacious in a different way. The effect of alcoliol in mental 
operations is tested by the comparative speed and ease with which 
work is clone after a dose and without it. The effect has been found 
to be diminished speed and eas(* ; Init these exjjeriincnters do not 
apply the same test to a good meal or a sound sleep or hard exercise. 
The writer finds in concentrated mental work that the immediate 
effect of even a small dose of alcohol is to impair efficiency, but 
the other three do .so in a much liigher degree. 1'hc inlerence is 
not that these arc injurious, but that the proper time for each is 
not just lx?fore w'ork ; after w'ork he finds them all, alcohol in- 
cluded, beiieficiiil. 'The mortality statistics are treab*d in a similar 
one-sided way. Tht'y clearly show the injury doiu- by the abuse 
of alcohol, but what of its moderate use? Agricultural labourers 
arc the most typical moderate drinking class, and they are one of 
the healthiest in spite of exposurt*, bad housing ami poverty. If 
all the unhealthiness of those w'ho drink hard is reterred to their 
drink, then the healthiness of tlio.se who drink moderately should 
be referred to it too. 

The ab-solutt* condemnation eff alcoholic drinks has never been 
endorsed by public opinion or by the mcilical ])roft ssion, because 
it is contradicted by thi*ir general experience. That many persons 
are b(*lter without any alcohol, and that many more would be better 
if they took less than they do is uiideniabk? ; but it is equally 
undeniable that many derive benefit from a moderalt' amount of it- 
{ Sir James Paget, than whom no man was more coni])letely master 
; of his a])petitcs or better qualified to judge, drank ])ort wine hiiiuself 
I because he found that it did l\ini good. He represents the attitude 
I of the medical profession as a whole and of temperate men in general. 

I .\ttempts to snj>port the case for abolishing the use of alcoholic 
I liquors by denying them any value ami by attributing to them 
effects which spring Irom many otlier causes, rlo not carry conviction 
or advance the cause of temperance. A much stronger argument 
lies in the difficulty of drawing a definite line fictween use and abuse ; 
they tend to merge into om* another, and it may be urged that 
the\*vils of the latter are sufficiently great to justify the abandon- 
ment of the former. But the use of most things is open to the same 
objection, and mankind at largi* has never consented to forego the 
gratification of a natural appetite because it is liable to abu.se. 
Nor is there any sign of an intention to make an exception in 
flavour of alcohol. On the other hand, modi ration is attainable by 
every .sane indi\idual. It is in fact oixserved by the great majority 
and to an increasing extent. There is a line lietwccn use and 
abuse, and every one really knows where it is in his own case. If 
he cannot draw it lei him al>stain, as Dr Johnson did for that 
reason. But society can do mnrh to assist the individual by 
inculcating moderation, st'tting a. standard, jiroinoting its main- 
tenance by helpful environment, discouraging excess and diminish- 
ing temptation. All the evidence points to those means as the 
effective agents in securing the improvement which has taken 
place in (Ireat Britain. 

'This article shouUl be read in conjunction with that on Liquor 
Laws, and it will therefore be in place here to give some additional 
information regarding the latter. The policy of prohibition has 
recently gained ground in several countries. In 1910 nine 
Ainerican states had adoyited it — namely : Maine, Kansas, 
N. Dakota, Georgia, Oklahoma, Alabama, Mississippi, N. Carolina 
and Tennes.see ; and it was estimated that nearly half the popula- 
tion of the United Statt;s were living under state or local prohibition. 
In Canada the province of Prince JCdward Island has adopted 
complete prohibition. Tn Kjot) Iceland by a r>opular vote rcsolv'ed 
to ywohibit the manufacture, importation and .sale of intoxicating 
Ikpior. In Norway nearly half the towns have adopted prohibition 
under the law of i»;o(fl In B(*Igium and Switzerland the manu- 
facture. importation and sale of alisinthe was forbidden in igo8. 
In New Zealand the jirinciple of prohibition has gained ground, 
and in 1910 was in force over oue-sevi'uth of the colony. 

x\uTH(>iuTiiis. — T.icensing Statistics Home Office (annual) ; 
Stati.stical Tables of .\lcohnlic Beverages, Board of Trade, 1903 ; 
Keport of In.sjicctor unrUr Inebriates .\cts (annual) ; Judicial 
Statistics (annual) ; Regislrar-GcneraTs Annual Report; Statistics 
of Cities, I'niled States (k iisus Bureau ; Alliance Year Book ; 
Church of England 'Tcmyierancc Society Annual Report; Ainerican 
Prohibition Year Book ; Brewers’ Almanack ; New Encyclopaedia 
of Social Reform ; " The Drink Prolffcm " {Neiv Library of Medi 
cine) ; Eugenics Laboratory Memoirs ; Morrison, Crime and its 
Causes ; Pratt, Licensing and. Temperance in Sweden^ Norway and 
Denmark ; Rountree ami Sherwell, The Temperance Problem and 
Social Reform ; A. Shadwell, Drink. Temperance and Legislation. 

(A. Sl.) 

TEMPEST, MARIE (r866- ), the stage name of the 

English actress, nee Marie Susan Etherington, who in 1898 
married ('osmo Gordon-Lcnnox (“ Cosmo Stuart ”), a grandson 
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of the 5th duke of Richmond, and himself an actor and play- 
wright. She had a charming soprano voice and was educated 
for the operatic and concert stage, but at first appeared in light 
comic opera, in which she became very popular. Abandoning 
music, however, for the comedy stage, she made an even greater 
success as an actress, notably in Becky Sharp (1901) ; and under 
her own management in later years she produced a succession 
of modern ( omedies, in which her capacity for rivalling in 
London the triumphs of R^^jane in Paris was conspicuously 
displayed. 

TEMPIO PAUSANIA, a town of Sardinia, in the province of 
Sassari, from which town it is 52 m. E.N.K. by road. It is 
also reac hed by rail by a branch line (25 m.) N.W. from the 
main line from Terranova to Cagliari, leaving the latter at 
Monti, 14 111. S.W. of Terranova. Pop. (1901) 6511 (town), 
i 4 , 57 .S (c-'ommune). It lies in a mountainous district 1856 ft. 
above sca-h vel, to the N.N.W. of the Monte Limbara. It is 
the chief town of the Gallura, and has l^een an episcopal see 
since the 19th century (with Arnpurias). The cathedral is a 
modern building. The district is agricultural and pastoral. 
'I'he costumes are picturesque, especially those of the women. 
For the name Pausania sec 'Ferranova Pausania. 

TEMPLARS. The Knights 'J Vmplars, or Poor Knights of 
(Trist and of the 'fernple of Solomon (pauperes commilitones 
Christ i tewplique Salomanici), formed one of the three great 
military orders, founded in the 12th centuryL Unlike the 
Hospitallers and the Teutonic Knights it was a military order 
from its viry origin. Its founders were a Burgundian knight 
named TIugues de Payns ^ (Hugo de Paganis) and (lodt^ffroi de 
St Omer, a knight from northern France, who in 1119 undertook 
the pious task of protecting the pilgrims who, after the first 
crusade, fiocked to Jerusalem and the other sacred spots in 
the Holy T.and. They were quickly joined by six other knights 
and soon afterwards organized themselves as a religious com- 
munity, taking an oath to the patriarch of Jerusalem to guard 
the public roads, to forsake worldly chivalry, “ of which human 
favour and not Jesus (dirist was the cause,” and, living in 
chastity, obedience and poverty, according to the rule of St 
Benedict, “ to fight with a pure mind for the supreme and true 
King.” 

To this nascent order of w^arrior monks Baldwin T., king of 
Jerusalem, handed ov’cr a part of his royal palace lying next to 
the former mosqueof al-Aksa,thc s(M'alled^‘ Temple of Solomon,” 
whence they took their name. They had at first no distinctive 
habit, wearing any old clothes that might be given to them. 
Nor was their community exclusive. Their primitive rule 
seems to have enjoined them especially to sc(^k out excom- 
municated knights, and to admit them, after absolution by the 
bishop, to their order, and they thus served a useful purpose 
in at once disciplining and converting the unruly rabble of 
‘‘ rogues and impious men, robbers and committers of sacrilege, 
murderers, perjurers and adulterers ” “ who streamed to the 
Holy Land in hope of plunder and salvation. It was this rule 
which led later to the most important privilege of the order, 
the immunity from sentences of excommunication pronounced 
by bishops and parish priests.^ 

'Fhis practic e, as Prutz points out, might have brought them 
at once under the suspicion of tht; Church, and it soon became 

^ A fic'f in Champagne, near Troyes. 

- H(;rnard of Clairvaux, De laude novae militae^ cap. v. (in Mignc, 
Patrol, tut. 182, p. 928). 

Prutz, Tempterhrrrenorden, p. 12. The Latin copy of the Rule 
( Bihliothcque Nationalc) reads “ Milites non cxcommunicatos for 

chevaliers cscomenies ” ; which means, accorrling to Prutz, that 
wlien the T.atin version was made the original significance of the 
rule had been forgotten. M. de Curzon {Rcqlc du Temple, p. iv), 
on the other liand, assumes that the T.atiri text represcr the 
original rules drawn up in 1128 and that the French version is a 
corrupt copy. That Prutz is right would seem to be shown not 
only Dy the rtsasonablencss of the rule in itself (why should the 
Templars be instructed to look out for gatlierings of wow-exconi- 
municate<l knights ?) but by llie language of crip. v. of the De lande 
novae miliiae, in which Bernard extols the knights for turning the 
enemies of Clirist into his soldiers [at quos din pertulit oppngnatores 
nia§is jam propuqnatores habere incipiat : farialqtie de hoste militem). 
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expedient to obtain the highest sanction for the new order and 
its rules. In the autumn of 1127 accordingly Hugues de Payns, 
with certain companions, appeared in Europe, where he was 
fortunate enough to secure the enthusiastic support of the all- 
powerful abbot of Clairvaux. Grateful pilgrims had already 
begun to enrich the order ; the De laude novae miliiaey a glowing 
panegyric of this new and holy conception of knighthood, ad- 
dressed by Bernard to Hugues de Payns by name, insured the 
success of his mission. In 1128 the council of droyes discussed 
and sanctioned the rule of the order which, if not drawn up by 
Bernard, was undoubtedly largely inspired by him.** 

Rule of the Temple. No MS. of the original French Rule of the 
Temple {RCgle du Temple) exists. Of the three extant MSS. repre- 
senting later recensions, one is pn'served at the Accademia dei 
Lincei at Rome (Cod. 44, A r.j), one at the Bildiothetjue Nationalc 
{funds fran^ais 1977), the thirtl in the departmental archives at 
l^ijon (II. nr). The last of these, ])robably intended for the u.se 
of the master of a sulxjrdinate house, is much abbreviated ; it 
dates, however, from the early part of the 13th century, whereas 
the others are t)f the end of the century at earliest, lii c.s.sential.s 
these copies preserve tlie matter and spirit of the primitive Rule, 
and they prove that to the eiul the order was, in principle at least, 
submitted to the sanu* strict diseij)liiie a.s at the Ijeginniiig.'^ 

The Rt^gle du Temple in its final form as wc now jiossiiss it con- 
tains the rules for the constitution and acini inistration of the order ; 
the duties and jirivileges of the various classes of its personnel ; 
the monastic rules, regulations as to costume and as to religious 
services ; rules for the holding of chapters, and a summary of olfences 
and their punishment ; the procedure at the election of a grand 
master anti at reception.s into the order ; a definition of the relations 
of the order to the pope, anti to other religious orders. It must 
be borne in mind, however, llial the organization of tlie order as 
*lescril)ed below’ was only griulually developed, not having been 
fixed at Troyes. At first the master of the Tenijile at Jerusidein 
was only one among many ; the seneschal and marshal ajipear not 
to have existetl ; and it w’as not till the bull Omue datum optimum 
of Pope Alexander 111 . (1163). the great charter of the order, that 
its organization was detinitively ciuitralizetl. 

Constitution. — As finally constituted, the order consisted of (1) 
knights {fratrrs milites), (2) chaplains Hratres capellani), (3) Ser- 
jeants or escpiires {fratres servicnies armigrri), (4) menials anil crafts- 
men (fratres servicnies famuli and officii). All were bound by the rules 
of the order an<I enjoyed its privileges. Women were not admitted 
to the order.® 

I. At the liead of the order was the master of the Temple at 
Jerusalem (in Cyprus after the fall of the Latin Kingdom), known 
as tlie grand ma.stei. His authority was very great- except in 
ciTtain reserved cases his word was law’ — but he w’as not absolute. 
Thus in matters of s])ccial imjKirtance — alienation of the estates of 
the order, attack on a fortress, declaration of w’ar, conelusion of an 
arnii.stice, reception of a n«‘w brother - he had to consiijt the chapter, 
and was bound by tlic vote ol the majority ; nor could he mcxlify 
or abrogate a decree of the council of the order without their 
consent. He had to olAain tlie consimt of the chapter also to the 
noiiiination of tlie grand conimand«*rs of the provinces of the onler ; 
the lesse-.- offices were absolutely in his gift. He was elected by 
.a complicated jirocess. a chapter summoned ad hoc electing a “ com- 
mander of the election ” and one other brother who, after vigil and 
prayer, co-opted two more, these four choosing anotlier two. and 
.so on till the number of the twelve ajiostles had been reached. A 
chaplain, representing Jesus Christ, was then added to complete 
the electoral college (see ( iirzon. Regie du 'Jemplc, p. xxxv).’ 

The grand master was allowed four horses for his ordinary use. 
His honseholfl consisted of a f rater capellanus, a cleric, a f rater 
serviens with two horses, a Saraeen secretary {Artvain sarrazinois) 

® Bernard was not present at the council. But the “ humble 
c.scrivain ” of the R^gle du Temjilc, Johan Michicl, w'rites “ par 
le comandement dot* concile et dou venerable pere Bernart abbis de 
Clerevaus.** Compare the rule also with the chapter (iii.) of the 
De laude : De militibus Christi. 

® Of a secret Rule, in spite of the most diligent rcst^arch, no trace 
lia.s ewer bee^n found. It is now' gemerally held that none ever 
existed. The legend of its existence, so fatal to the order, is pro- 
bably traceable to the fact that the complete Rule was jealously 
guarded bv the chief office-bearers of the order, only exccipte 
Ix’ing given to the heads of the lesser hou.ses {e.g. the Dijon MS.) 
and known generally to the knights. 

• Rule 7(j. Perillousc chase cst compaignie de feme, que le dcahle 
ancien par compaignie de feme a dc^eU pluisors dou droit sentier de 
pnradis. It is interesting to compare tliis with the more wholesome 
view of the best of the contemporary chivalrous poets, e.g. Walthcr 
von dor Vogel w'eidc or Wolfram von Kschcnbach (Parzival), who hold 
up true love as the highest earthly incentive to noble deeds. 

^ The bull Omne datum optimum (1163) decreed that the master 
must l)e a knight of the order who had taken the vows, and vested 
the election exclusively in the knights. 
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as interpreter, a turcople, i.e. a soldier belonging to the light-horse 
attached to tlie order, a farrier and a cook, two footmen {gargons 
d pied) to look after his special 'rurcoman horse, only used in war 
time. He was further attended by two knights of the order of high 
rank. The ensigns of his presence on campaign were tlic large 
round tent and the gonfanon baucent, the black and white pennant, 
charged witli the red cross of the onler. 

2. The second officer of the Temple was the seneschal. Tie had 
a right to attend all chapters, even the most secret. His equipage, 
tent, banner and seal were the same as the master’s. Attached 
to his person were two squires, a knight companion, a f rater serviens. 
a secretary in deacon’s orders to say the hours, a turcople, a Saracen 
secretary and two foot servants. 

3. Third in order was the marshal, who was supreme military 
authority, anil had under his charge the horses and arms. In the 
absence of master and seneschal lie acted as locum tenens. His 
equipage and suite were much the same as those of master ami 
seneschal. 

The provincial marshals were absolute in their provinces, but 
subordinate to the marsh.al of the order. 

The commander of the land and realm of Jerusalem was grand 
treasurer of the order, administered its estates in the province of 
Jerusalem, and was responsible for the lodging of the bndhren. 
He also had charge of the fleet, the commander of the port of Acre 
being his subordinate. Ilis eipiipagc anil suite were much the same 
as those of seneschal and marshal. 

The commander of the city of Jerusalem wvlh the hospitaller of the 
order. He was charged with the defence of ])ilgrims visiting the 
Holy Laiitl, and with the duty of supplying them with food and 
horses, ‘fen knights were .specially attached to him for this purpose, 
and to act as guard to the relics of the True C ross. Subordinate 
to him was a second commander for the city itself. 

The commanders of Tripoli and Antioch enjoyed all the rights of 
the grand master within their provinces, except when he was present. 
They too had the round tent and the gtoifanon. 

Besides these, the rule mentions the commanders of France. 
England, roitou, I’ortugal. Apulia and Hungary, whose rights aiul 
privileges are analogous to those of the commanders above men- 
tioned,* 

Lastly, of the great otftccrs of the order must be mentioned the 
drapicr, who was charged with the supervision of the clothing 
of the brethren. He was closely associated with the commander 
of the kingdom of Jerusalem, his equipage was that of the com- 
manders, but his suite included a numVier of tailors. 

Below the great dignitaries there were in the provinces commanders 
uf houses, under the ])rovincial commanders, and the commanders of 
the knights, who acted as lieutenants of the marshals. 

Turning to the general body of tlie order : the* knights {niilites) 
were entitled to three horses and a .sijuire, or by special favour to 
four horses and two squires. Tliey had two tents. 

Of the Serjeants {servientes) five occiqiied an exceptional position : 
the deputy-marshals {souz-marrschau), who looked alter the arms 
and armour, the gonfanonier , wdio was responsit)le lor the discipline 
.and catering of the squires, the kitchener {cuisinier) and the farrier. 
These liad two horse.s, a squire and a tent. All the others, even if 
commanders of houses, had but one horse. At the head of all the 
serjeants in time of war was the turcoplicr, the chief of the tur- 
copies. He had four horses in his equipage and certain special 
prerogatives ; in battle he took his orders only from the master 
or seneschal. 

Of |X'culiar importance were the chaplains {fratres capellani). 
These did not originally form ])art of the order, which was served 
by priests from outside. The bull Omne datum optimum of i 
imposed on clerics attaching themselves to the order an oath of life- 
long obedience to the graml master ; by the middle ol the 1 3th 
century the chaplains took the same oath as the oilier brothers and 
were distinguished from them only by their orders and the privileges 
these implied {e.g. they were spared the more humiliating punish- 
ments. shaved the face, .and had a separate cup to drink out of). 
The order thus h.ad its own clergy, exempt from the jurisdiction 
of diocesan bishops and parish priests, owing obedience to tin* 
grand master and the pope alone. By the rides, no Templar was 
allowed to confess to any .s.ave a priest .attached to the onler, if one 
were available, and such priest was formally declared to have re- 
ceived from the pope more power to absolve than an archbishop.® 

It remains to l>e said that the brethren were admitted either for 
life or for a term of years. Married men were also received, but 
on condition of bequeathing one half of their property to the order 
(rule 6 q). 

The chapters of the order were either secret, composed uf such 
brothers as the master might esteem “ wise and profit.ablc for 

^ The titles varied. The provincial commander is “ Master ” or 
“ Grand Prior ” or “ Grand Preceptor ” ; under him are “ priors ” 
over large estates, and under them “ preceptors ” of houses, l^rc- 
ceptors took their name from the mandcatc of the master issued 
to them ; " Praecipimus iibi.” 

® Rule 269 . . . Car il en ont greignor povir de V apostoile {i.e, 
the pope) d'eaus assoudre que un arcevesque (Curzon, p. 165). 


giving advice,” or general assemblies of the order, at the discretion 
of the master, who was to listen to the counsel given and do what 
seemed best to him (rule 36). 

Habit of the Order. — The characteristic habit of the order w.as 
the white mantle, symbolic of purity, with the red cn'ss, the ensign 
of the champions of the Church, first granted by Pop<‘ Kugenius TII. 
(1145-53). t)nly the unmarried knights bound by life-long vows, 
however, were privileged to wear the white mantle, which was also 
given to chiqdains in episcopal orders. The rest wore a black or 
brown mantle, tlie red cross lieing common to .all. The chajdains 
were distinguished by wearing the m.intle closed . 

Conduct and Discipline. — 'I'he brethren were tu attend daily 
services ; but the soldier ontwearied with his nightly duties might 
on certain conditions absent himself from matins with the master’s 
consent. Two regular meals were allowed for each day ; but to 
these might be added, at the master’s discretion, a light collation 
towards sunset. Meat might be eaten thrice a week ; and on other 
days there was to be a choice of vegetable fare .so as to suit the 
tenderest stomach. Brethren were to eat by coiqiles, e.ach keeping 
an eye on his fellow to see that he did not practise an undue austerity. 
Wine was served at every meal, .and at those times silence was 
strictly enjoined that the words of Holy Writ might be heard with 
the closest attention.® Special care w.as to be taken of aged and 
ailing members. Every brother oweil the most absolute olxvlience 
to the master of the order, .and was to go wherever his superior bade 
him without delay, “ as if commanded by Grxl.” All undue display 
ill arms or harness was forbidden. Parti-coloured garments were 
forbidden. All garments were to be made of wool ; but from JCaster 
to All Souls a linen shirt might be substituted for on<‘ of wool. 'I'he 
hair was to be worn short, and a rough beard became one of the 
distinguishing marks of the order. Hunting and hawking were 
unlawiiil ; and the very allusion to the follies or secular achieve- 
ments of earlier life was forbidden. A lion, howi ver, lieing the 
type of the evil one, was legitimate prey. Strict watch was kept 
on the incomings and outgoings of every brother, except when he 
went out by night to visit the Sepulchre of our Lord. No letter, 
even from the nearest relative, might be opened except in the master's 
presence ; nor was any member to feel annoyanct' if he saw his 
relative’s gift transferred at the master’s bidding to some other 
brother. The brethren were to slei'p in se]iarate beds in shirts and 
breeches, with a light always burning in the dormitory, 'i'hose 
who lacked a mattress might place a piece of carpet on the Iloor ; 
but all luxury was discouraged. 

A term of probation was assigned to eacli canditlate before ad- 
mission ; and a sj)c‘cial clause discouraged the reception of boys 
IxTore they were of an age to lie.ar arms.* Lastly, the brethren of 
the Temple were exhorted to shun the kiss of every woman, whether 
maid or widow, mother, aunt or sister. 

For grievous ofleiices, such as desertion to the Saracens, heresy, 
losing the gonf.nlon, murdering a Christian, or failing to .account 
for all the property of the order in his possession, a 'I'cnqdar might 
be ex])elled {perdre la muison) ; for minor oifences, such as <lis- 
ob(*dieiice. lowering the banner in battle, or killing a slave or a horse, 
he suffered a temporary d<‘gradaliun {perdre son ahit). No member 
of another religious order was received by the Templars, .and no 
Templar could leave the order without permission of the master, 
and then only on conilitioii of joining a stricter monastic com- 
munity. By mutual agreement the 'L'emplars and llospitalliTs, 
despite their long and deadly feud, were bound not to receive ejected 
members of the rival order ; and the Templar cut off in battle and 
defeat from all hirxt of rejoining his own ranks might rally to tlie 
cross of St John. 

History. — I.ong before St Bernardos death (1153) the new 
order was established in almost every kingdom of Latin 
Christendom. Idenry 1. granted them lands in Normandy. 
T hey seemed to have been settled in Castile by 1129, in Rochelle 
by TT31, in Languedoc by 1136, at Rome by 1138, in Brittany 
by 1141, and in Germany at perhaps a still earlier date. Al- 
phonso I. of Aragon and Navarre, if wc may trust the Spanish 
historians, bequeathed them the third of his kingdom spread 
(Mariana, x. e. 9). Raymond Berengar IV., count of of the 
Barcelona, and Alphonso’s successor in Aragon, whose order, 
father had been admitted to the order, granted them the strong 
castle of Monzon (1143), and csLablished a new chivalry in 
imitation of theirs. Louis VII. in the latter years of his reign 
gave them a piece of marsh land outside Paris, which in later 
times became known as the Temple, and was the headquarters 

® The Bible was read in a French translation. A MS. of a 
'remplar Bible, exhibiting curious touches of the critical .spirit, is 
now in the liibliothdque Nationalc in I’.aris. See Prutz, Tempter- 
herrenorden, ]>. 116. 

^ 'this rule w.as not observed later on, postulants being admitted 
wdthout any i>eriod of noviciate, and among the 'l'emplars arrested 
in 1 307 were many young boys. 



TEMPLARS 


of the order in Kuropc.' Stephen of En^^land granted them 
the manors of Crossing and Witham in Essex, and his wife 
Matilda that of Cowley, near Oxford. Eugenius 111 ., Louis VIL, 
and 1.^0 brethren were present at the Paris chapter (1147) when 
Bernard de Balliol granted the order 15 librates of land near 
Hitchin ; and the list of English benefactors under Stephen 
and Henry II. includes the noble names of Ferrers, Harcourt, 
Hastings, L;u:y, Clare, Vere and Mowbray. Spiritual privileges 
were granted to them by the popes as lavishly as temporal pos- 
sessions by (he princes and people. Pope Adrian IV. allowed 
them to have their own churches ; Eugenius HI. added to these 
the right to ha-ve churchyards ; and churches and churchyards, 
as in the case of the order generally, were exempted from the 
operation of ordinary excommunications and interdicts. 'Fhus 
a person dying excommunicated, refused burial elsewhere, 
sometimes— like Ccoffrey dc Mandeville ^—found a resting- 
place in the consecrated ground of the Templars. Eugenius HI. 
also granted the Templars the right to have interdicted 
chun'hes opi*ned twice a year for the purpose of making their 
collodions. They were, moreover, as defenders of the Church, 
exempted Irom the payment of tithes. Finally, they were 
exempted from the action even of general censuri's and decrees 
of the popes, unless mentioned in them by name. Very .soon 
the order refused to submit in any way to the ordinary juris- 
(lidion of the diocesan bishops and formed in effect a separate 
ecclesiastical organization under the pope as supreme bi.shop. 
The result was that, scarce twenty-five years after its founda- 
tion, the order was at open feud with bishops and pari.sh priests, 
and the poj)cs found it necessary to issue decree after decree to 
proleiT it from violence and spoliation. The complaints of 
the secular clergy, on the other hand, came to a head in 1179 
at the Lateral! Coum il, when even Pope Alexander HI. had to 
consent to a series (if decTees directed against the abuse of its 
privileges by the order (Brutz, ]). 41). 

So long, however, as the attention of the papacy and of 
Christendom was fixed on the problem of recovering and safe- 
guarding the Holy Land, the position of the Templars was 
unassailable and all efforts to curb the growth of their power 
vain. The order as such had no European policy ; ^ the whole 
of its vast organization was maintained for the purpose of 
feeding the holy war against tlie infidels with recruits and with 
money ; and its ultimate fate depended on its succ'ess or failure 
in the East. (W. A, IV) 

After the council of IVoyes Hugucs de Fayns came to Pmglarul 
and induced a number of knights to follow him to the Holy 
Land, Among these was Fulk, count of Anjou, who would 
thus seem to have been a 'Femplar before assuming the crown 
of Jerusalem in 1131. Hugucs de Bayns died about the year 
Barty 1 1 3 ^^ was succecdcd l)y Robert de Craon, who is 

grand said to ha VC been Anselm’s nephew. ICverard dc 
masters. Harris, th(; third master, was conspicuous in the .second 
crusade. In the disastrous inarch from Laodicea to Attalia 
his troops alone kept up even the show of discipline ; and their 

* In Aupfust 1279, Philip IV. coded to the 'reinplars within the 

prednets of the at Paris {vicus TrmpU), i.e. the whole 

fortified quarter on the bank of the Seine, the right to exercise 

higher and lower justice (alta ct bdssa justicia), to retain all property 
usually escheated to the crown. an«l to guard tlieir fortress “ night 
and day *’ by means of their own serviente^ without interference. 
The king undertook, for himself and his successors, not to endeavour 
to levy any tailh or other tax nor to exact any of the customary 
feudal services within the Temple. Text in Prutz, Templerherren- 
or den, p. 29S. 

Illo auteiii, in discriminc mortis, ultimiim trahentc spiritum, 
quidam supervenere Tcin]>larii qui religionis sacrc habitum cruce 
nibea signatum ci imposuerunt {Mon. iv. 142). There must 

be a slight error hero on the part of the chronicler : for Geoffn^y 
dic(l in 1144 and the red cross was not granted to the Templars 
until the following year. This docs not, liowevcr. affect the main fact 
that Geoffrey, though excommunicated, was buried in consecrated 
ground at the New Temple in London. This was in 1163, twenty- 
two years before the consecration of the Temple Church now standing. 
See Round, Geoffrey de Mandeville, p. 224. 

• Einkc, p. 42. Individual Templars, of course, acted from time 
to time as diplomats or as royal advisers ; but they in no sense 
represented the order. 
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success prompted Louis VII. to regulate his whole army after 
the model of the demplar knights. In the French king’s 
distrc.ss for money the Templars lent him large sums, ranging 
from 2000 silx'cr marks to 30,000 solidi. When Conrad III. of 
Germany reached Jerusalem he was entertained at their palace 
(Easter 1148) ; and in the summer of the same year they took 
part in the unsuccc.ssful siege of Dama-scus. 'Fhc failure of 
this expedition was ascribed by a contemporary writer to their 
treachery — a charge to which Conrad would not assent. 'Fhis 
is the first note of the accusations which from this time were of 
constant recurrence.'* 

Henceforward for 140 years the history of the Templars is 
the history of the Crusades (q.v.). In 1149 the dVmplars were 
appointed to guard the fortress of Gaza, the last Christian 
stronghold on the way towards Egypt. Four years later the 
new master, Bernard de Tremelai, and forty of his followers, 
bursting into Ascalon, were surrounded by the Saracens and 
cut off to a single man. William of 'Fyrc has preserved the 
.scandal of the day wdien he hints that they met a merited fate 
in their eagerness to possess themselves of the city treasure. 
Next year the rumour went abroad that they had sold a noble 
half-converted Egyptian prince, who had fallen into their hands, 
to chains and certain death for 60,000 aurei. In 1166 Amalric, 
the Latin king of Jerusalem, hanged twelve Templars on a 
charge of betraying a fortress beyond the Jordan to an amir 
of Nur al-Din of Damascirs. The military power of Nur al-Din 
(1145-73) was a standing menace to the Christian 
settlements in the li^ast. Edcssa had fallen to the uons 
provvcjss of his father (1144-45); Damascus was con- with N Hr 
quered by the .son (1153), who four years earlier had 
('arried his depredations almost to the walls of Antioch, and in 
J157 laid .siege to the Christian town of Ikineas near the sources 
of the Jordan. In the disastrous fight that followed for the 
safety of the fortress of the Hospitallers, Bertrand dc Blanqucfort, 
the master of the Templars, and Odo dc St Amand, one of his 
successors, were taken prisoners. Bertrand was releasexj later 
when Manuel was preparing to march against Nur al-I)in. 'Fhe 
Templars do not seem to have; opposed Anialric's early expedi- 
tions against Eg>pt. It was Geoffrey FulchcT, the Templar 
correspondent of Louis VIL, who brought back (1167) to 
Jerusalem the glowing accounts of the splendour of the caliph’s 
court at ('airo with which Gibbon has enlivened his great work. 
Nor was the order less active at the northern limits of the I.atin 
kingdom. 'J’wo English Templars, Gilbert de Lacy and Robert 
Manscl, “ qui Galensibiis prac'crat,” starting from Antioch, 
.suq^rised Nur al-Din in the neighliourhood of Tripoli and put 
him barefooted to flight. But jealousy or honour led the 
Fcmplars to oppo.se Amalric’s Egyptian expedition of 1168; 
and the wisdom of their advice became apparent when the re- 
newed disc:ord on the Nile led to the conquest of Egyjit by Asad 
al-Din Shirkiih, and thus indirectly to the accession /felatlona 
of Saladin, in 1169. In 1170 they beat Saladin back with 
from their frontier fortress of Gaza ; and .seven years Smlmdla. 
later they shared in Baldwin IV. ’s great victory at Ascalon. 

Meanwhile Saladin had po.ssessed himself of Emesa and 
Damascus (1174-75), and, as he was already lord of Egypt, 
his power hemmed in the Latin kingdom on every side. In 
July T173 Amalric was succeeded by his son Baldwin IV., a 
boy of twelve. Raymond III., c-ount of Tripoli, a man sus- 
pected of being in league with the Saracens, w^as appointed 
regent, although in 1176 the masters of the Templars and the 
Hospitallers united in offering this office to the newly arrived 
Philip of Flanders. The construction of the 'Jomplar fortress 
at Jacob’s ford on the upper Jordan led to a fre.sh Saracen in- 
vasion and the disastrous battle of Paneas (1179), frorn which 
the young king and the Holy Cross escaped with difficulty, 
while Odo de St Amand, the grand master, was carried away 
captive and never returned. 

During Odo’s mastership the Old Man of the Mountain.s .sent 
to Amalric offering to ai ccpt the Christian faith if released from 
the tribute he had paid to the Templars since (according to the 
* Hist. Ponh'fic., ap. Pertz, xx. 535 - 53 ^* 
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reckoning of M. Defremery) somewhere about 1149. The 
Templars murdered the envoys on their return (c. 1 1 72). Amalric 
demanded that the offenders should be given up to justice. 
Odo refused to yield the chief culprit, though he was well known, 
and invoked the protection of the pope. Ainalnc had to vin- 
dicate his right by force of arms at Sidon, and died while prepar- 
ing to take stronger measures. 'Fhc connexion between the 
Templars and the Old Man was still vital eighty years later when 
the two grand masters rebuked the insolence of the Assassin 
envoys in the presence of Louis IX. Odo de St Amand was suc- 
ceeded by Arnold dc Torroge, who died at Verona on his way to 
implore European succour for the Holy Land. I'he power of 
Saladin was now (1184) increasing daily; Tlaldwin IV. was a 
leper, and his realm was a prey to rival factions. There were 
two claimants for the guardianship of the state — Raymond ITT. 
of Tripoli and (luy de Lusignan, who in 1 180 had married 
Sib^’lla, sister of the young king. Baldwin inclined to the 
former, against the patriarch and Arnold de 'lorroge. 

There is something Homeric in the story of the fall of the 
Latin kingdom as rclat(‘d l)y the historians of the next century. 
Fattot ^ French knight, Gerard de Riderfort or Bideford, 
Latin coming to the East in quest of fortune, attached 
kingdom, himself to the service of Raymond of Tripoli, looking 
for the hand of some wealthy widow in reward. But on his 
claiming the hand of the lady of Botron he was met with a 
refusal. Angere<l at this, Gerard enrolled himself among the 
Templars, biding his time for revenge, and was elected grand 
master on the death of Arnold. Baldwin TV. died (1185), 
leaving the throne to his young nephew Baldwin V., the son 
of Sibylla, under the guardianship of Raymond, whose office 
was not of long duration, as the little king died in September 
1186. This was Gerard’s opportunity. The Templars carried 
the body of their dead sovereign to Jerusalem for burial ; and 
then, unknown to the barons of the realm, Gerard and the 
patriarch <Towned Sibylla and her husband Guy. The corona- 
tion of Guy was the triumph of Raynald of ('hatillon, once 
prince of Antioc'h, and Saladin’s deadliest foe. It was at the 
same time the overthrow of Raymond’s ambition ; and both 
Latin and Arabic writers are agreed that the Christian count 
and the Mahornrnedan sultan now entered into an alliance. 
To break this friendship and so save the kingdom, the two 
grand masters were sent north to make terms with Raymond. 
But the rash v alour of the Templars y)rovoked a hopeless contest 
with 7000 Saracens. The grand master of the Hospitallers 
was slain ; but Gerard made his escape with three knights to 
Nazareth (ist May 1187). In this emergency Raymond be- 
came reconciled with Guy ; and Gerard placed the 'I'cmplc 
treasures of Henry II. at his king’s disposal. Once more it was 
the Templars’ rashness that led to the disastrous battle of 
Hittin (4th July). Gerard and the king fell into the hands of 
Saladin, l)ut were released about a year later ; Raymond of 
Tripoli made his escape through treachery or fortune ; and 230 
Templars fell in or after the l)attle, for the light was scarcely 
over before Saladin ordered all the Templars and Hospitallers 
to be murdered in cold blood. One after another the (Christian 
fortresses of Palestine fell into the hands of Saladin. Jerusalem 
Fallot surrendered on 2nd-3rd October 1187, and the treasures 
Jenf of the Temple coffers were used to purchase the re- 

salem. demption of the poorer Christians, part of whom the 
Templar warriors guarded on their sad march from the Holy 
City to Tripoli. Part of their wealth was expended by ('onrad 
of Montferrat in the defence of Tyre ; but, when this prince 
refused to admit Guy to his city, both the Templars and the 
Hospitallers from the neighbouring parts flocked to the banner 
Siege ot of their relea.sed king and accompanied him to the 
Acre. siege of Acre (22nd August ii8q). In his company 
they bore their part in the two years’ siege and the terrible 
famine of 1190-91 ; and their grand master died in the great 
battle of 4th October 1189, refusing to survive the slaughter 
of his brethren. 

On the fall of Acre Philip Augustus established himself in 
the palace of the Templars, who are, however, stated to have 


sympathized with Richard. This king sold them the island of 
Cyprus for 100,000 besants ; but, unable to pay the purchase 
money, they transferred the debt and the principality to Guy 
of Lusignan. The English king consulted them before deciding 
on any great military movement; and in June J192 they ad- 
vocated the bold plan of an advance on Egypt rather than on 
Jerusalem. In the disputes for the I^atin kingdom of the East 
the IVmplars seem to have supported Guy, and, like Richard, 
were credited with having had a hand in the murder of Conrad 
of Montferrat (April T192). It was in the disguise of a Templar 
and in a 'IVmplar galley that Richard left the Holy Land. 
When Acre was recovered, the 'iemplars, like the Hospitallers, 
received their own quarters in the town, which from this time 
became the centre of the order. On the death of Henry of 
Champagne (1197) they vetoed the election of Raoul dc Tabarie ; 
after the death of his successor Amalric they refused to renew 
the truce with Saladin’s brother, Saif al-Dln, and lt d an expedi- 
tion against the Saracens before the arrival of the jobnde 
new king, John de Bricnnc, at whose coronation in Brtenne, 
I2TO William de Chartres, the grand master, was present. 
Seven years later, with the aid of Walter dc Avennis and of 
the Teutonic Knights, they commenced the building of their 
fortress of Castle Pilgrim, near Acre, on a rockv- promontory 
washed by the Mediterranean on eveiy^ side except the east. 
This wonderful structure, whose ruins are still to be seen, was 
fortified with a strong wall, founded on the subMructurc of a 
yet more extensive one running from sea to sea, and was flanked 
by lofty towers of huge squared stones. Within was a spring 
of pure water, besides fishponds, salt-mines, woods, pastures, 
orchards, and all things fitted to furnish an abode in which the 
Templars might await the day of their restoration to Jerusalem. 

It was from this castle that in May 1218 the fifth crusade 
started for the expedition against Egypt. The 'J'emplars were 
the heroes of the siege of DamitTta, at which William Fifth 
de Chartres was slain. “ First to attack and last to crusade. 
retreat,” they saved the Christian army from annihilation on 
29th August T2Tq ; and when the ('ity surrendered (5th 
Novemlx'r) the only one of its twenty-eight towers that had 
begun to give way had been shaken by their engines. On the 
other hand, it was largely owing to their objections that John 
de Brienne refused the sultan’s offer to restore Jerusalem and 
Palestine. 

From the. very first the Templars seem to have been opposed 
to Frederick Jl., and when he landed at Acre (7th September 
T228) the}’ refused to march under the banners of an excom- 
municated man, and would only accompany his host from 
Acre to Joppa in a. separate body. They were accused of 
notifying Fr(*derick’s intended pilgrimage to the Jordiin to the 
sultan, and they were certainly opposed to Frederi('k’s ten years’ 
pciice with Al-Kamil, the sultan of Egypt, and refused to be 
present at his coronation in Jerusalem. Frederick was not 
slow to av(‘ngc himself : he left Jerusalem abniptly, publicly 
insulted the grand master, demanded the surrender of their 
fortresses, and even laid siege to Castle Pilgrim. He left Acre 
on the 3rd of May i22q, and on landing in Apulia gave orders 
to seize the estates of the order and chase all its members from 
the land. 

I.ong before the expiration of Frederick’s peace Europe was 
preparing for a fresh (Tusndc against the now divided rejilm of 
the Ayyubids. Theobald of Navarre and his crusaders Seventh 
reached Palestine about August 1239. The Templars crusade. 
shared in the great defeat near Jaffa, an engagement which 
their temerity had done much to provoke (T3th November 1239). 
Jf the king ever accepted the overtures of Salih of Damascus, 
he w'as supporting the policy of Hermann of Perigord, the grand 
master, who towards the summer of 1244 wrote a triumphant 
letter to England, telling how he had engaged this sultan and 
Nasir of Kerak to make an alliance against the sultan of Egypt 
and restore the whole of Palestine from the Jordan to the sea. 
Theobald, however, before leaving the Holy T.and (27th 
September 1240), signed a ten years’ truce with Srdih of Eg>^pt, 
The Hospitallers seem to have been won over to his view, and 
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when Richard of Cornwall arrived (iith October) he had to 
dec ide between the two rival orders and their opposing policies. 
After some hesitation he concluded a treaty with the sultan of 
Eg\'pt, much to the annoyance of the 'I'emplars, who openly 
mocked his cfTorts. On his departure the three orders came 
to open discord : the Templars laid siege to the Hospitallers in 
Acre and drove out the teutonic Knights “ in contumeliam 
imperatoris/’ They were successful on all sides. The negotia- 
tions with Damascus and Kcrak were reopened, and in 1244 
Hermann of Perigord wrote to the princes of Europe that after 
a “ silence of fifty-six years the divine mysteries would once 
more be celebrated in the Holy City.” 

It was in this moment of clanger that the sultan of Babylon 
called in tlic barbarous Kharizmians, whom the Mongol in- 
Khariz- vasions had driven frejm their native lands. These 
s.avages, entering from the north, flowed like a tide 
yaaioa, the newly built and impregnable Templar fortress 

of Safed, swept down on Jenisalem, and annihilated the 
Christian army near Gaza on St Luke’s day (i8th October) 
1244. Erom this blow the Latin kingdom of the East never 
recovered ; 600 knights took part in the battle ; the whole 
force of the I'cmpUirs, 300 in number, was present, but only 
18 survived, and of 200 Hospitallers only 16. The masters of 
both orders were slain or taken prisoners. Despite the admir- 
able valour of the Templars, their policy had proved the ruin 
of the land. JcTusalem was lost to Christendom for ever ; and, 
though th(^ Kharizmians melted away in the course of the next 
three years, thc^y left the c^ountry so weak that all the acquisi- 
tions of 'I'lieobald and Richard fell an easy prey to thci sultan 
of Babylon. 

Rec:ognizing the fact that the true way to Jerusalem lay 
through l^^gypt, Louis JX. led his host to the banks of the Nile, 
Louis being acc'ompanicd by the Tcmiplars. 'ilicir master, 
/x.*s William dc Sonnac, attempted in vain to restrain 
crusade. advance of the count of Artois at the battle 

of ]\lansura (8th February r25o), which only thrc'c Templars 
survived. St Louis, when eapturc'd a few weeks latcT, owed 
his speedy release to the generosity with which the order ad- 
vanced his ransom-money. Shortly after his departure from 
Acre (April 1254) they consented to an eleven years’ truc?e with 
the sultans of Egypt and Damascus. 

A new enemy was now threatening Alahommcdan and 
Christian alike. For a time the j\Iongol advance may have 
been welc-omcd by the Christian citic*s, as one after another 
the Mahommedan principalities of the north fell before the new 
invaders. But this new danger stimulated the energies of 
Si/c- Egypt, which under the Mameluke Bibars encroached 
cesses year after yc'ar on the scanty remains of the Latin 
of Bibars, kingdom. The gr(iat Frankish lords, fearing that all 
w^as lost, made hast('. to sell their lands to the demplars and 
Hospitallers before (juitting Palestine for ever. In 1260 the 
former purchased Sidon and Beaufort ; next year the Hos- 
pitallers purchased Arsuf. In 1267, by a skilful adaptation of 
the banners of both orders, Bibars nearly surpris(‘d Antioch. 
The I'emplar fortress of Safed surrendered with its garrison of 
600 knights, all of whom preferred death to af)Oslas\’ (June 
1266). Beaufort fell in 1268, Antioch six weeks later; and, 
though the two orders still made occasional brilliant dashes 
from their Acre stronghold, such as that to Ascalon in 1264 
and that with Prince Edward of England to destroy Kakiin in 
T271, they became so (‘nfeeblcd as to welcome the treaty which 
secured them the plain of Acre and a free road to Nazareth as 
the result of the English crusade of 1272. 

But, though weak against external foes, the Templars were 
strong enough for internal warfare. In 1277 they espoused 
the quarrel of the bishop of Tripoli, formerly a member of the 
order, against his nephew Bohemond, prince of Antioch and 
Tripoli, and began a war which lasted three years. In 1276 
their conduct drove Hugh III., king of Cyprus and Jerusalem, 
from Acre to Tyre. In the ensuing year, when Mary of Antioch 
had sold her claim to the crowm to Charles of Anjou, they wel- 
comed this prince’s lieutenant to Acre and succeeded for the 
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moment in forang the knights of that city to do homage to the 
new king. Thirteen years later (26th April 1290) Tripoli fell, 
and next year Acre, after a siege of six weeks, at the 
close of w hich (16th May) William dc Beaujeu, the meat of 
grand master, was slain. 'Phe few surviving I'emplars 
elected a new master, and, forcing their way to the 
seashore, sailed for Cyprus, which now became the headquarters 
of the order. A futile attempt against Alexandria in 1300 and 
an unsuccessful effort to form a new settlement at Tortosa about 
the same time (r3oo-2) are the closing acts of their long career 
in the western parts of Asia. 

For more than a hundred years the Femplars had been one 
of the wealthiest and most influential factors in European 
politics. If we confine our attention to the East, we 
realize but a small part of their enormous power, mndin- 
Iwo Templars were appointed guardians of the dis- tfuence 
puted castles on the betrothal of Prince Henry of 
England and the French princess in ri6i. Other 
'I'emplars were almoners of Henry 111 . of England and of 
Philip IV. of France. One grand master was godfather to a 
daughter of Louis IX. ; another, despite the prohibition of the 
order, is said to have been godfather to a child of Philip IV. 
'Phe)' were summonc'd to tlie gn'at councils of the Church, 
such as the Lateran of T215 and the Lyons council of 1274. 
Frederick 11 . ’s persecution of their order was one of the main 
causes of his exc'ommunicaticm in 1239 ; and his last will en- 
joined the restoration of their estates. 'rh(‘ir property was 
scattered over every country of ('hristendom, from Denmark to 
Spain, from Ireland to ('yprus. B(‘fore the middle of the 13th 
century Matthew' Paris reckons their manors at 9000, Alberic 
of Trois-Fontaines at 7050, whereas the rival order of St John 
had barely half the latter number. Some fifty years earlier 
their income from Armenia alone was 20,000 besants. Both in 
Paris and in London their house's were used as strongholds for 
the royal tnnisure. In the 'fcmplc in London Hubert de Burgh 
and the Poitevin favourites of Henry 111 . stored their w^ealth ; 
and the same building was used as ii bank into w'hich the debtors 
of the foreign usurers paid their dues. From the English 
Templars Henry III. borrowTd the purchase money of Ol^ron 
in 1235 ; from the French 'IVmplars Philip TV. e.xactcd the 
dowry of his daughter Isabella on her marriage with Edward TI. 
do Louis IX. they lent a great part of his ransom, and to 
PMward I. of England no less than 25,000 livres Tournois, of 
which they re mitted four-fifths. Jacques dc Molay, the lOvSt 
gr«and master, came to France in 1306 with 150,000 gold florins 
and ten horse-loads of silver.* In the Spanish peninsula they 
occupied a peculiar position, and more than one king of Aragon 
is said to have been brought up under their discipline.* 

' Th<* wealth of tlie d'eiiiplars was dur not so much to their 
territorial possessions ns to th<' fact that thc'y were the great inter- 
national financiers and bankers of the age-. 'Ihe Paris Temple 
was the cc’ntn* of the world’s monry market. In it popes ami 
kings <leposite<l llieir revenues, and these vast sums were not hoarded 
but issued .ns loans on adetpiatt* st'curity. Above all, it was the 
Templars who made the exchange of money with the East possible. 
It is easy, indeed, to see how they were the ideal bankers of the age ; 
their .strongholds were scattered from Armenia to Ireland, their 
military' power and stric t discipline ensured the safe tran.smis.sion 
of trc*asure, while tlu*ir rej)utation as monks guaranteed their integ- 
rity'. Thus they' bernme the predecessors, ami later the rivals, of 
the great Italian banking companies. Sc'c* L. DclisU?, “ M^mcjire mir 
les operations hnancicres dcs 'rempliers ” in Mhmdres de I'Institut 
national dc Frame, t. xxxii. To take interest (usury’) was of course 
unlawful. The: method of circumventing this vsc*ems to have been 
that the mortgagees paid to thc^ mortgagors a notninal rent which 
was used towards tl^e reduction of the rlebt. The difference between 
this and the real nuit rc])rescnted the interest. See Ancient Charters, 
Pt. i. (Pipt? Roll S(3C.. London, 18.SS), edited by J. H. Round, p, 94 
note. A (Uxumeat thrfnving a vivi<l light on the banking methods 
of the Templars and Hospitallers is a charter of Margaret, queen 
of the English, a.d. ii8d. from th<* abbey of Fontcvrault, printed 
in Calendar of Documents, France (London, 1899), vol. i., ed. L H. 
Roiiml, No. 1084. (W. A. P.) 

“ The Templars in Aragon and the other kingt loins of the Spanish 
peninsula were far more sulionlinate to the crown than elsewhere. 
None but natives were admitted to their ranks, and there were very 
few excliang<*s of knights with foreign commanderics. They were 
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Such were the power and wealth of the Templars at the time 
when Philip IV. of France accused them of heresy and worse 
offences, had them arrested (13th October 1307), and forced 
them to confess by tortures of the most excruc'iating kinds. 
Five years later (26th May 1312) the order wa*:. suppressed by 
decree of the council of Vienne and its goods transferred to the 
hospital of St John. (T. A. A.) 

Never had the order of the Temple been to all appearance 
more powerful than immediately before its ruin. Sovereign 
Supprta* power, in the sense of that of the I'eutonic Knights in 
sioa of Prussia or the Knights of St J ohn in Rhodes and later in 
Malta, it had never possessed ; but its privileges and 
order, immunities constituted it a church within the church 
and — in France at least — a state within the state. Philip IV., 
indeed, in pursuance of his policy of centralizing power in the 
crown, had from 1287 onwards made tentative efforts to curtail 
the power and wealth of the order ; in 1287 he commanded the 
sequestration of all its property acquired since the confirmation 
of its privileges by Louis IX. in 1258 ; in 1289 the ordinance of 
Ferrieres in Gatinais was directed against its illegal acquisitions 
and its interference with the jurisdiction of the king and his 
vassals ; in 1290 the parlement decided that the privileges of 
the order could only be enjoyed by those who actually wore 
its habit. Soon, however, the king’s necessities forced him to 
change his policy. In January 1293 the privileges of the order 
in and about Paris were confirmed and extended, and in 1297 
Philip borrowed 5200 livres tournoises from the Paris Temple. 
'I'hen came the great quarrel with Pope Honifacc VIII., and on 
the loth of August 1303 the king signed with Ilugues de Peraud, 
the general visitor of the French Templars, a formal treaty of 
alliance against the pope. On the 6th of February 1304 
Boniface’s successor, Benedict XL, once more confirmed all the 
Templars’ privileges ; while Philip, for his part, appointed 
Hugues de Peraud receiver of the royal revenues and, under 
pressure of the disastrous campaign in Flanders, in June granted 
a charter exempting the order from all hindrances to the acquisi- 
tion of property. I'wo years later the king took rctuge in the 
Temple from the violence of the Paris mob,^ and so late as the 
spring of 1307 was present at the reception of a new lemplar.^ 

Yet for some two years past the king had been plotting a 
treacherous attack on the order. His motives are clear : he 
had used every expedient to raise money, had robbed and ex- 
pelled the Jews and the Lombard bankers, had debased the 
coinage ; the suppression of the Templars would at once rescue 
him from their unwelcome tutelage and replenish his coffers. 
He cherished also another ambition. The question of an amal- 
gamation of the great military orders had often been mooted ; 
the project had been approved by successive popes in the in- 
terests of the Holy Land ; it had been formally f)ropo.sed at the 
Lyons council of 1274, only to be rejected by the opposition of 
the Templars and Hospitallers themselves. 1 b Philip this 
scheme commended it.self as an opportunity for bringing the 
orders under the control of the French crown ; there was to be 
but one order, that of the “ Knights of Jcnisalem,” of which 
the grand master was always to be a prince of the royal house of 
France.® Clearly, it only needed an ex(’use and a favourable 
opportunity to make him attack the Templars ; and, once 
having attacked them, nothing short of their entire destruction 
would have been consistent with his safety. The excu.se was 
found in the denunciation of the order for heresy and unspeak- 

bound to respond to demands of the grand master for consignments 
of men and money, but their main duty was to assist the king in 
his wars against the Moors at home {ad Sarracenorum Yspaftir 
ofensionem), a duty they fulfilled with conspicuous success and 
courage to the last. See Finke i. 5, Papsttt 4 m und Unterf^ang drs 
Tetnplerordens (p. 27), Die Sonderstellung dcr aragonesischen {und 
spanischen) Templet.** See also Prutz, Templerhcrrenorden , p. 6r 
scq. In Portugal the Templars were practically feudatories of the 
crown, the master taking an oath of fealty to the king and his 
heir (ih. p. i;9). (W. A. P.) 

' For details .see Lavocat, p. 120. * Finke i. ttq. 

* He himself was to be its first head, with the title of ** King of 
Terusalem." Sec the letter (No. 75) from Leget F. to Bernart F. 
in Finke ii. 114. 


able immoralities by a venal informer; the opportunity was 
the election of a pope, Clement V., wholly devoted to the in- 
terests of the king of France. 

For perliaps half a century there had been strange stories 
circulating as to the secret rites practised by the order at its 
midnight meetings, stories which probably had tlieir Accuaa^ 
origin in the extreme precautions taken by the tiona. 
Templars, originally perhaps for military reasons, to secure the 
secrecy of their proceedings, which excited popular curiosity 
and suspicion. Among the Templars alone of the religious 
orders the ceremonies of reception were conducted in strict 
privacy ; chaf)tcrs were held at daybreak with closely guarded 
doors, and no one participating was allowed to reveal what had 
passed, even to a fellow-member of the order, under pain of 
expulsion. It was inevitable that, considering tlic temper of 
the age, all this should lead to stories of rites too rej>ulsivc to 
bear the light. It was said that on his initiation each member 
had to disavow his belief in Christ, to spit upon the crucifix, 
to submit to indecent ceremonies. When the mass was cele- 
brated the consecrating words Hoc est corpus w( rc omitted ; 
on Good Friday the holy cross was trampled under foot ; ami 
the Christian duty of almsgiving had ceased to be observed. 
Even the vaunted chastity of the order towards women had, it 
was said, been turned into the formal obligation to commit more 
horrible offences. 1'hese evil practice.s were part of the secret 
statute law of an order which in its nightly assemblies wor- 
shipped an idol named Baphomel ^ or the devil in t he shape of 
a black cat. Devils, too, appeared in the form of beautiful 
women {succuhi), with whom the brothers had carnal intercourse. 
In England the very children at their play bade one another 
beware of a Templar’s kisses. Stranger stories yet were rife 
in England and gravely reported before bishops and i)riests — 
of children slain by their fathers bec^aiise they chanced to witness 
the nightly orgies of the society ; of one prior’s being spirited 
away at every meeting of the general chapter ; of the great 
preceptor’s declaring that a single hair of a Saracen’s beard 
was worth more than the whole l)ody of a Christian man. In 
France they were said to roast their illegitimate children and 
smear their idols with the burning fat. 

In the spring of 1304 or 1305 a certain Esquiu de Floyran 
of Beziers pretended to betray the “ secret of the Templars 
{factum Templariorum) to Janies II. of Aragon. The Oenuncl- 
pious king, who had every reason to think well of the atlon of 
order, did not affect to be convinced ; but the prospect order, 
of spoils was alluring, and he seems to have promised the in- 
former a share of the booty if he could make good his charges.'* 
Esquiu now turned to l^hilip of France, with more immediate 
success. For the purpose of collecting additional eviderv'e the 
king caused twelve spies to find admission to the order, and in 
the mt*antime sought to win over the pope to his views. Ber- 
trand de Got, archbishop of Bordeaux, who on the 5th of June 
1305 became pope as dement V., owed the tiara to the diplomacy 
of Philip’s agents, perhaps to their gold ; but though a weak 
man, and morcoviT a martyr to ill health, he was not so 
immediately accommodating as the king might have wished, 

* "Pwo of the Tom})lars examined at Carcassonne spoke of an idol 
named Ba])homet or a piece of wood on which was represented 
a figure of Raj)homet. A Templar at Florence called the idol 
Mahomet or Magomet. Baphomet was a common medieval cor- 
ruption of Mahomet (Maphomet, Mahom. &c.), who was regarded, 
not a.s a false prophet only, hut as a demon, a false god to whom 
human .sacrifices were ofiered. llenci^ any unholy or fantastic 
rites came to be called baffumerie^ mahomerie, momerie^ i.e. 
" mummery.” Hammcr-Purgsiairs derivation from Mi^roP?, 

i.e. the baptism of Metis (the supreme wisdom), has no trustworthy 
evidence to support it. See I-oiselenr, Doctrine secrHCy p. u7 scq. 

•' Finke ii. 83, No. 57. publishes a letter of Estjuiu to the 
king, dated 21st January 1308, claiming his reward. Escjuiu is the 
Squin de Florian of Villani ; the other informer mentioned by 
him. Noffo Dei (Deghi) of Florence, had. however, nothing to do 
with the matter ; he was in financial relations with the Temple at 
Paris, and w.>s hanged for swindling. Nor was Esfpiiu'.s motive 
to .save himself from execution, but purely mercenary. The exist- 
ence of an informer, doubted by Lea {Inquisition iii. 255) and others, 
is now proved. 
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expressing his disbelief in the charges against the order, and, 
though promising an inquiry, doing his best to procnistinate. 
Philip determined to force his hand. All France was at this 
time under the jurisdiction of the inquisition, and the Inquisi- 
tion could act without consulting the pope. The grand in- 
quisitor of France, William of Paris, was Philip’s confessor and 
creature. 1'he way was thus open for the king to carry out his 
plan by a perfectly legal method. His informers denounced 
the 'I'emplars to the Inquisition, and the grand inquisitor~as 
was the customary procedure in the case of persons accused of 
heresy -demanded their arrest by the civil power. On the 
r4th of Sepiember 1307, accordingly, Philip issued writs to his 
bailUs and seneschals throughout the kingdom, directing them 
to make preparations to arrest the members of the order on 
the following 13th of October. 

'I'he Templars had for some time past been aware of the 
charges against them. On the 6th of June 1306 Pope (Icment 
hafl summoned Jacques dc Molay, the grand master, from 
(Cyprus to France, in order to consult him on the projected 
crusade. He had obeyed the call, and, in an interview with the 
pope, had taken the opportunity to demand a full inquiry, 
rhe)’ hud, however, taken no measures 1) defend themselves ; 
the sudden action of the king took them wholly by surprise ; 
Arrest ‘^ight of Friday, the 13th of October 1307, 

of the tlicir arrest was effected without difficulty, Jacques 
Templars, Mola\’ himsclf with sixty' of his brethren being 
seized in Paris. Next day they were haled before the university 
of Paris, to hour the recital of their crimes ; on Sunday the 
populace was collected in the royal gardens, where preachers 
inveighed against the iniquities of the order. 

'Fhe lemplars were ('aught in toils from which there was no 
escape. To force them to confess, they were first tortured 
by the royal officials, before being handed over to the in- 
quisitors to be, if nc(‘d were, tortured again. In Paris alone 
thirty-six died under the process.^ 'I'he result was, at the 
outset , all that the king coukl desire. Of 138 Templars examined 
in Paris between the igth of OctobcT and the 24th of November, 
some of them old men who had been in the order the greater 
part of their lives, 123 confessed to spitting on (or ‘‘near”) 
the crucifix at th(‘ir reception. Many of the prisoners, on the 
other hand, confessed to all the charges, however grotesque. 
But the most damning confession was that of the grand mastei 
himself, publicly made with tears and protestations of ('ontrition 
and embodied in a letter (October 25) sent to all the Templars 
in France. He had been guilty, he said, of denying ('hrist and 
spitting on the cross ; the grosser charges he inclignantly rc- 
pudiated.- 

To the pope, meanwhile, the proc'eedings in France were to 
the highest degree unwelcome. He had, indeed, become con- 
vinced, if not of the gcmeral guilt of the order, at least of the 
guilt of some of its members. But the affair was one which he 
(lesired to reserve for his own judgment ; Philip’s action he 
interpreted, rightly, as an encroachment of the civil power on 
the privileges and property of the (liurch, and his fears were 
increased when the French king, without consulting him, sent 
letters to King James of Aragon, Edward IT. of England, the 
German king Albert and cither princes, calling upon them to 
imitate his example. On the 27th of October Clement issiHxl 
letters suspending the powers of the Inquisition in France. 
What followed is not clear, for the documentary evidence for 
these months is very defective. On the T7th of November 
James of Aragon wrote to Philip, in answer to his letter and the 
repc^rl of the proceedings in Paris forwarded to him,^ expressing 

^ Michelet, Proces, i. 36. 

^ Jacques cle Molay’s confession was partly flue to feiir of torture, 
partly to secure the withdrawal of a specific charge of unnatural 
crime brought against him by the 7 'emplar (iuiilaume de Giac 
(Gmelin Tab. i. No. 12). But he continued to demand access 
to the pope, declaring that he could satisfactorily explain the 
practices of the order. 

•J Text in Fink<* ii. The writer, Romeus de Brugaria, of the 
university of Paris, boldly declares that the prfx:ecdings were taken 
domini papae assensu precedente. 


his surprise at the charges against the Templars, who had done 
himself and his forefathers great service against the infidel, 
but promising to proceed against them since required to do so 

by the Church.” ^ In Portugal no action was taken at all. 
Edward II. of England replied that he must first receive in- 
formation as to the charges from his officials in Agcn (whence 
the charges had originated), and on the 5th of December he 
wrote to the kings of Aragon, Castile, Portugal and Sicily begging 
them not to believe the evil reports against the order (Prutz, 
p. 159). But meanwhile, on the 22nd of November, Pope 
Clement had issued a bull calling on all kings and princes to 
arrest the Templars (‘\ery where, his motive probably being 
(according to Finke) to forestall the prc'jbablc action of the 
secular powers and keep the affair in his own hands. All scruples 
and hesitations now vanished. In England the Templars were 
arrested on the loth of January 1308, in Sicily on the 24th of 
the same month, in ('yprus on the 27lh of May ; in Aragon 
and Castile the process was less easy, for the knights, fore- 
warned, had put their fortresses into a state of defence, notably 
their stnmg castle of Monzon, which was only taken after a 
long siege on the 17th of May, while the last of the lemplars’ 
strongholds, Castellat, did not fall until the 2nd of November.*’ 

Meanwhile, on the 26th of May, Philip had made his solemn 
entry into Poitiers, where the pope and cardinals had already 
' assembled for the purpose of conferring with the king on tht 
matter, llic debates that followed were protracted and 
stormy ; but Philip was in a position to back his argument for 
I the suppression of the order by pressing other and more 
dangerous claims : the canonization of Cclestine V., the con- 
demnation of Boniface VI 11 . for heresy, the absolution of 
Guillaume dc Nogaret, the executer of the outrage at Anagni, 
the summoning of a general council, the settlement of the 
papacy at Avignon. At last, on the 27th of June, an arrange- 
ment was come to. The king agreed to hand over to the papal 
commissioners the property ^ and persons of the Templars ; 
Clement, for his part, withdrew the sentence of suspension 
against the grand inquisitor of France (July 5) and ordered an 
inquisition into the chargers against individual Templars by 
the diocesan bishops with assessors nominated by himself. 
The examination of the grand master, of the grand visitor of 
France, and of the grand preceptors of ('ypnis, Normandy and 
A(juilainc he reserved to himself. Inquisition was to be made 
into the conduct of the order in each country by special papal 
commissions ; and the fate of the order as a whole was to be 
dc('ided by a general council." 

These decisions were at once acted on. At Poitiers Clement 
had alrc'ady heard the confessions of seventy-two Templars, 
carefully selected from the royal prisons (June 29 to July i).** 
The grand master and the three preceptors were re-examined 
at Chinon, and renewed their old confessions (20th August). 
Lastly, the bull Regnans in Coelo summoned a great council at 
Vienne for the jst of October 1311, when the (juestion of the 
guilt of the order might be considered. Meanwhile the pope 
and cardinals had elaborated the organization of the new 
inquisition. In this the actual iiujuisitors, though admitted, 
played a quite subordinate part : the commissions centred 
round the diocesan bishops, vvlio had as assessors prelates, 
abbots, priors and canonists. i’hese commissions were two- 
fold, usually — though erroneously — distinguished as papal and 
episcopal (both were in fact papal) ; the first were charged with 
the inquisition into the accusations against the order itself and 
the grand prer(*ptors of the various countries, the second with 

* Text in Finke ii. 35. 

^ Finke i. 302 ff. Some of the Spanish Templars turned 
Mahoinmodan and joined the king of Gr.mada in an invasion of 
Aragon (Finke ii. 188, No. 105). 

•* This was to be clevotod to the cause of the Holy Land. In 
fact its administration fell into the hands of Philip *^3 confidants 
and the greater part remained in hi.s pos.session (Finke i. 227). 

’ For a detcailed account of the negotiations see Finke i. 200 ff. 
He holds that Clement, though now convinced of the Templars’ 
guilt, was anxious to treat them leniently and, if possible, to save 
the order (p. 215). 

• See Gmelin ii.. Tab. vii. and viii. 
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that into the accusations against individual Templars. The 
papal commission in Paris began its sessions on the 9th of 
August 1309; on the 12th, citations were issued to those 
Templars who “ of their own free will ’’ were prepared to come 
and defend the order. I'herc was much confusion and delay, 
however, and the actual public trial did not begin till the i ith 
of April 1310.^ Many I’emplars, trusting in the assurance 
implied in their citation, had volunteered to defend the order 
and withdrew their previous confessions. They were soon un- 
deceived ; the commission, presided over by the garde des 
sceaux of the king, the archbishop of Narbonne, was packed 
with creatures of the crown. 'J’he evidence given in Paris for 
or against the order was, it was soon found, used against the 
individual Templars on their return to the provinces ; the re- 
tractation of a confession, under the rules set up for the diocesan 
inquisition, was punished with death by fire. On luesday 
The the 12th of May, fifty-four Templars who had re- 

trtau tracted their confessions before the commission were 

burnt in Paris by order of the archbishop of Sens ; - a few days 
later four were burnt at .Senlis, and towards the end of May 
nine more, by order of the archbishop of Reims. Forty-six 
Templars now withdrew their defence, and the commissioners 
in Paris decided (30th May) to adjourn till November. The 
second examination lasted from the 17th of December 1310 to 
the i6th of May 1311. Meanwhile (r. April 1311) Clement and 
Philip had come to terms. The pope condemned the Templars. 
'Fhe council of Vienne met in October 1311. A discussion arose 
as to whether the Templars should be heard in their own de- 
fence. Clement, it is said, broke up the session to avoid com- 
pliance ; and when seven 'Templars olTered themselves as 
deputies for the defence he had them cast into prison. Towards 
the beginning of March Philip came to Vienne, and he was seated 
at the pope’s right hand when that pontiff delivered his sermon 
against the Templars (3rd April 1312), whose order had just 
been abolished, not at the general council, but in private con- 
sistory (22nd March). On 2nd May 1312 he published the bull 
Ad Pfovidamy transferring the goods of the society, except for 
the kingdoms of Castile, Aragon, Portugal and Majorca, to the 
Knights of St John. 'The order was never formally pronounced 
guilty of the crimes laid to its charge ; its abolition was dis- 
tinctly, in the terms of Clement’s bull Considerantes Dudum, 
“ non per modum definitivae sententiae, cum earn super hoc 
secundum inquisitiones et processus super his habitos non 
possemus ferre dc jure sed per viarn provisionis et ordinationis 
apostolicac ” (6th May 1312). 

'The final act of the stupendous tragedy came early in 1314. 
Jacques de Molay, the grand master, had not hitherto risen to 
the height of his great position * the fear of torture alone had 
been enough to make him confess, and this confession had been 
used to extract avowals from his brethren, subject as they 
were to unspeakable sufferings and accustomed to yield to the 
military chief. Humiliation on humiliation had been heaped 
on the wretched man, public recantations, reiterated confessions. 
Before the papal commission he had flamed into anger, protested, 
equivocated — only in the end to repeat his confession once 
more. The same had happened before the commission of 
cardinals at Chinon ; the audience with the pope, whic h he 
demanded, he had never obtained. On the 6th of May 1312 
Pope Clement issued his final decision as to the fate of the 
Templars in general ; that of the five great offices of the order 
he reserved in his own hand. With this a silcm c falls over the 
history of the Templars ; ^ the fate of the order had been de- 

^ This was, of course, only one of some twenty-five separate com- 
missions in different countries. It was, however, the most important 
and is the best known. 

* Philippe de Marigny, brother of Enguerrand dc Marigny, the 
king’s minister, had been appointed archbishop of Sens at 
P^p IV. 's instance in April, and was naturally full of zeal for 
the royal cause. The condemned Templars a})pealcd to the papal 
commission, which was sympathetic, but replied that it had no 
authority to interfere with the archbishop’s ordinary jurisdiction. 
(Raynouard, p. 92.) 

® Finke devotes an interesting chapter to tracing what becjime 
of the property of the order and of the individual Templars. The 


cided, that of the individuals still under trial was of little interest 
to contemporary chroniclers. Then the veil is suddenly lifted. 
Jacejues de Molay has found his wonted courage at last, and 
with him Gaufrid dc Charncy, the preceptor of Normandy; on 
the 14th of March 1314 they were brought out on to a scaffold 
erected in front of Notre Dame, there in the presence of the 
papal legates and of the people to repeat their confessions and 
to receive their sentence of perpetual imprisonment. Instead, 
they .seized the opportunity to withdraw their confessions and 
to protest to the assembled thousands the innocence of the 
order. King Philip the Fair did not wait to consult the Church 
as to what he should do ; he had them burnt “ in the little 
island ” of the Seine “ between the Augustinians and the royal 
garden ” ; with them perished Guy (the Guido Delphini of the 
trials), the youthful son of the dauphin of Auvergne. After 
the deaths of the pope and king, which followed shortly, the 
people remembered that the grand master had summoned them 
with his dying breath before the judgment seat oi God ; but 
the sole recorded contemporary protest is that of the Augus- 
tinians against the trespass committed by the royal olficers on 
their land ! 

On the question of the guilt or innocence of the Femplars in 
respect of the specific charges on which the order v\a.s condemned 
opinion has long been divided. Their innocence was maintained 
by the greatest of all their contemporaries, Dante,* and among 
others by the historian Villani and by the sainterl Antoninus, 
archbishop of Padua. In more recent times a certain heat was 
introduced into the discussion of the question owing to its having 
been for centuries brought into the arena of party controversy, 
between Protestants and Catholics, Galileans and Ultramontanes, 
Freemasons and the Church. Thus in 1654 Pierre .Du Fny, librarian 
of the Bibliothi'‘quc Royale, published his work on the 'Templars 
to confute those who sought to establish their innocence in order 
to discredit a king of France. On the other hand, Nicolas Gurtler 
published his Historia Templarionim (Am.sterdam, 1O91, 2nd ed. 
1703) to show, as a good Protestant, that the I'emplars had the 
usual vices of Roman Catholics, while, according to Loiseleur, the 
later editors of Du Puy (espi'cially of the 1751 edition.^ ostensibly 
printed at Brussels) were Freemasons who, under false names, 
garbled the old material and insertecl new in the interests of the 
supposed origin of their own order in that of the Templars.* 
Several Roman Catholic champions of the (^rdcr now entered the 
field, e,g. the Benedictine historian of Languedoc, Dom Dominique 
Joseph Vaissete, and notably the Premonstratensian canon R. P. M. 
Jeune, prior of Etival, who in 1789 published at Paris his Ilistoirr 
critique et apologitique de I'ordre des chevaliers . . . dits Templiers, 
a valuable work directed specifically against Gurtler and Du Puy. 
In the Kith century a fresh impetus was given to the discussion by 
the publication in 1813 of Raynouard ’s brilliant defence of the 

])roj)erty was nominally handed over to the lIos])itallers, but most 
of it actually remained in the hands of the .sovereigns or their 
followers (Pliihp, e.g.y claimed a vast sum for the I'xpensc's incurred 
in suppressing the orcler and torturing its member.s). In the Spanish 
peninsula the Temple castles and estates were in some cases handed 
over toother military orders ; in Portugal to the new order of Christ, 
J319; in Castile to those of Ucles and Calatrava ; in Aragon one 
frontier castle with its domain, Montasia, was given to the knights 
of Calatrava : the rest — so far as they had not been annexed by 
the king and the ricos hombres — to the Hospitallers. As to the 
Templars : they were grantetl in most eases generous pensions ; 
srime continued to live in groups, though without organization, on 
their old property ; others joined various orders ; many married, 
on the plea that the suppression of the order had released them 
from their vows ; while others, again, took service with the Moors 
in Africa. (Finke, i. cap. x.) 

* Veggio il nuovo, Pilato si cnidele, 

Che CIO nol sazia, ma, senza decreto. 

Porta ncl tempio le cujiide vele. — {Purg, xx. 92.) 

® Histoire de Vordre militaire des templiers, &-c. The titles of the 
various editions differ. 

* There is, of course, no foundation whatever for this claim. It 
is examined and refuted, inter alioSy by Wilcke, iii. 383 seq. A 
delightfully absurd attempt is made to assert the continuity of the 
modern Order of Knights Templars, which still has a considerable 
organization in the United States, with the .suppressed order, is 
made by Jeremy L. Cross in The Templars' Chart (New York, 1845) ; 
he actually givt;s a complete list of grand masters from Hugues de 
Payns to Sir Sidney Smith (1838), and asserts that “ the Itncamp- 
ment of Baldwin which was estabhshed at Bristol by the Templaxs 
who returned with Richard 1 . from Palestine, still continues to 
hold its regular meetings, and is believed to have preserved the 
ancient costume and ceremonies of the order.” 
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order.’ The challenge was taken up, among others, by the famous 
orientalist Friedrich von Hammer-Furgstall, who in 1818 published 
his Mysieriuht Bal^hometis revelatuiUy^ an attempt to i)rove that 
the Templars followed the doctrines and rites of the (inostic Ophites, 
the argument being fortified with reproductions of obscene represen- 
tations of sni)pose(l Gnostic ceremonies and of mystic symbols said 
to have been found in the Templars’ buildings. Wilcke, while 
rejecting Haimner’s main conclusions as unproved, argued in favour 
of the existence of a secret doctrine based, not on Gnosticism, but 
on the unitariaiiism of Islam, of which Baphomet (Mahomet) was 
the symbol.’* t^ii the other hand, Wilhelm Havt-inann {Gc^fhichtc 
des Ausgan^ts dcs Temprlhcrnnordois, Stuttgart and Tubingen, 
1846) decitled in favour of the innocence of the order. This view 
was also taken by a succession of German scholars, in England 
by C. G. AcMison, and in France by a whole series of conspicuous 
writers : c./:- Mignet, Guizot, Kenan, Lavocat. Others, like 

Boutaric,* wliile rejecting the charge of heresy, accepted the evi- 
dence for the spiiitio and the indecent kisses, explaining the former 
as a formula of forgotten meaning and the latter as a sign of 
fraiirniU ! Michelet, who in his history of P'rance had expressed 
himself favourably to the order, announced his conversion to the 
opposite opinion in the prefaces to his edition of the Proems. This 
view was reinforced by the work in which Eoiseleur endeavoured 
to prove thot the order had secretly rejected (diristianity in favour 
of an heretical religion based on Gnostic dualism as taught by the 
Cathari ; • it was crowned with the high authority of Ranke in the 
great Weligfschtchie (8 Theil, 1887, p. 621 ff.) ; it has been adopted 
in the later Weltgeschuhtc of Weber (8 Theil, 1887, ]>. 621 lY.). 
The greatest impulse to this view was, however, given by the 
brilliant contributions of Hans Pnitz. The first of these, the 
Geheimlchrc , in the main an expansion of Loiseleur’s argument, at 
once raised up a host of critics ; and, as a result of live years’ 
study of the archives at Rome and elsewhere, Konrad Schott- 
muller puY>lish<‘d in 1887 his Untergang dcs Templcrovdcns, in which 
he claimed to have crushed Prutz’s conclusions under the weight 
of a mass of new evidence. The work was, however, uncritical 
and full of conspicuous errors, and Pnitz had little dilTiculty in 
turning many of its author’s arguments against himself. This was 
done in the Entivickluug uud Untergang des Tcmpelhenenordcns 
(1888), in which, however, Pnitz modifies his earlier views so far 
.as Vo withdraw his contention that the Templars had a “ formally 
developed secret doctrine,” while maintaining that the custom of 
denying Christ and spitting on the cross was olten, and in some 
provinces universally, ])ractised at the reception of tlu^ brethren, 
” as a coarse test of obculience, of which the original sense had partly 
been forgotten, ]iartly heretically inter])rcted under the influence 
of later heresies.” • This view was maintained by Mr T. A. Archer 
in the 9th cd. of tlic Encyclopaedia IJritannica. It was criticized 
and rejected by Ddlliiiger in (he hast 0/ Ids university lectures 
(iqth Nov. 1889), and I)y Karl Wenck in several articles in the 
Gottinger Gclchrtc Anzeigen ; and it was further attacked liy 
J. (hnclin {Scliuld odcr Ihischuld, 2 Bd. 1893), whose work, in spite 
of its somewhat ponderous jiolemic, is valuable as a mine of learn- 
ing .and by reason of the sources (notably the tables of the evidence 
taken at the trials) whicli it publishes. H. C. Lea, in his History 
of the Inquisition (1888, vol. iii.), luid already come independently 
to the conclusion that the Templars wen* innocent. Lastly apjieared 
the fascinatingly interesting and closely n*asonctl book of ProfCvSSor 
11 . Finke (1907) wdiicli, basc'd partly on a mass of new iiKiterkal 
drawn from the Aragonese arcliives, had for its object to su])ple- 
ment the work of Ginelin and to establish the innocence of the 
order on an incontrovertible basis. 


’ F. J. M. Raynouard, Monumens historiques, relatifs d la con- 
damnation des chevaliers dti Temple, &c. (Paris, 1813). 

^ In vol. vi. of Fundgruben des Orients (Vienna, 1818). In reply 
to his critics Hammer published in 1855 his ” Die Schuld der 
Templer ” (A'. Akad. zu Wien Denkschrift., vi.), in w'hich he repro- 
duced drawings of two remarkable caskets, sculptured with (hiuslic 
ictures, from the former collection of the due de Blacas, said to 
ave been found on the sites of Temples. To the pre.sent writer 
the evidence that any of these ol'jccts had been connected with the 
Templars seemed singularly unconvincing even before he had seen 
the trenchant criticisms of Wilcke (ii. 290, cd. 1862, Bcilage 22) 
and Loiseleur (Doctrine secrlte, 4me partic, p. 97 scq.). If such 
objects existed, why were none brought up as evidence against the 
Templars at their trial ? 

® Wilhelm Ferdinand Wilcke, Geschichtc des Tempelhcrrenordens 
(3 vols. Leipzig, 1826 ff., 2n(l cd., enlarged and revised i8rx>). 

* Edgard Boutaric, La France sous Philippe le Bel (Paris, 1861), 
pp. 140 seq. 

® J. Loiseleur, La Doctrine secrete des Templiers (Orleans, 1872). 

• Prutz points out. with much truth, that the failure of the 
Crusades had weakened men’s absolute L>elief in Christianity, at 
least as represented by the medieval Church (Kulturgeschichte dcr 
KreuzzUge, p. 268 ff.). Walther von der Vogelweide had merely 
accused the .archangels of neglecting their duty (Pfeiffer’s ed. 1880, 
p. 288) ; a Templar minstrel complained that God Himself had 
fallen asleep ! (Prutz, Tempelherrcnorden, 126.) 


.599 

In the opinion of the present writer, the defenders of the order 
have proved their case. Even the late Mr Archer, who took the 
contrary view, was inclined to restrict it to the Templars in France. 
” The opinion that the monstrous charges brougnt against the 
Templars were false,” he wrote (Ency. Brit., 9th ed. xiii. 164), “and 
that the confessions were only extracted by torture is supported 
by the general results of the investigation (in almost cvt;ry country 
outside France), as we have them collected in Raynouanl, Labbc, 
and Dll Pu3\ In Castile, where the king flung them into prison, 
they were acijuitted at the council of Salamanca. In Aragon, 
where they held out for a time in their fortresses against the royal 
power, the council of 'farragona proclaimed in their favour 
(4th November 1312). In Portugal tlie commissioners rcportetl 
th.'it there were no grounds for accusation. At !\lainz the council 
pronounccil the order blameless. .\t Treves, at Messina, and at 
Bologna, in Romagna and in Cyprus, they were eitlier acquitted or 
no evidence was forthcoming against tliem. ;\t the council of 
Ravenna the question as to whether torture should be usctl was 
.answered in the negative except by two Dominicans ; all the 
Templars were absolved — even those who had confi'ssed through 
fear of torture being pronounced innocent (18th June 1310). Six 
Templars were examined at Florence, and their evidence is for its 
length the most remarkable of all that is still extant. Roughly 
speaking, they confe.ss with the most elaborate detail to every 
charge, — even the most loathsome ; and the perusal of their evi- 
dence induces a constant suspicion that their answers were practi- 
c.illy dictated to them in the process of the examination or invented 
by the witnesses themselves.^ In Engkand, where perhaps torture 
was not used, out of eighty Templars examined only' four confessed 
to the charge of denying t'hrist, anil of these four two w'crc apos- 
tate knights. But some English Templars would only guarantee 
the purity of their own country. That in Ivnglaiid as elsewhere 
the charges were held to be not absolutely proved seems evident 
from the form of confession to be used before absolution, in which 
the Templ.ars acknowlcdgt* themselves to be def.ained in tlie matter 
of certain articles that they cannot purge themselves. In England 
nearly all the worst evidence comes at second or third hand or 
through the depositions of Erancisc.ans and lYominican.s,” i.e, the 
rivals and enemies of the order. But what is the nature of the 
evidence ” too strong to be explained away” on which Mr. Archer 
bases his opinion tliat certain of the charges were proved ” at least 
in France ” ? 't he modern practice of the English courts tends to 
discount altogether tlie value as evidence of confessions, even 
freely m.ade. What is the value of these confessions of tlie Templars 
which lie before us in the Tables ])ublished by Ginelin ? The pro- 
cedure of the Inquisition left no alternative to those accused on 
** vehement suspicion ” of heresy, but conle.s.sion or deatli umler 
lingering torture ; to witlidraw a confession me.int inst.'int death 
by fire. Tlie Templ.'irs, for the most part simjile and illiterate 
men, were suddenly arrested, cast sep.arately into dark dungeons, 
loailed with cliains, starved, terrorized, and tortured. They were 
tokl the charges to which their leaders had confessed, or were 
said to have confessed ; to repeat the monotonous formula admitting 
the spuitio super criicem anil the like was to obtain tlieir freedom 
at the cost of a comparatively mild jienance. The wonder is not 
th.at so in.any confessed, but that so many persisted in their denial. 
Phe evidence, in short, is, from the modern point ot view, wholly 
worthless, as even some conlempor.aries susjiected it to be. 

A word must be added as to the significance of the work of 
the Templars and of the manner of their fall in the history of 
the world. 'Fwo great thing.s the order had done for European 
civilization : in the East and in Spain it had successfully 
checked the advance of Islam ; it had deepened and given a 
religious sanction to the idea of the chivalrous man, the homo 
legalisy and so opened up, to a class of people who for centuries 
to come were to e.xcrcise enormous influence, spheres of activity 
the beneficent effect of which are still recognizable in the world.® 
On the other hand, the desl ruction of the 'femplars had three 
consequences fateful for ('hristian civilization : (i) It facilitated 
the conquests of the lurks by preventing the I'cmplars from 
playing in Cyprus the part which the Knights of St Jolin played 
in Malta. (2) It partly set a precedent for, partly confirmed, 
the cruel criminal procedure of France, which lasted to the 
Revolution. (3) It set the seal of the highest authority on the 

^ See the evidence in full, ap. Loiseleur, pi>. 172-212. 

® G. Schnurer, quoted in Finke, i. i. 

• In his essay on the Templars {The Spanish Story of the Armada 
and other Essays, 1892) Fronde says that the order lacked ” the only 
support th.'it never fails -some legitimate place among the useful 
agencies of the time.” Was there no use for them again.st the 
advancing tide of Turkish conquest in the East? Or in Spain 
against the Moorish powers ? If not, why did the Hospitallers 
survive ? Froude’s contribution is but a popular lecture, however, 
and, for all its beauty of style, characteristically careless (e.g, such 
mistakes as Hugh von Peyraud, Esquin von Flonan). 
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popular belief in witchcraft and personal intercourse with the 
devil, sanctioned the expedient of wringing confessions of such 
intercourse from the accused by unspeakable tortures, and so 
made possible the hideous witch-persecutions which darkened 
the later middle ages and, even in Protestant countries, long 
survived the Reformation. “ If I were to name a day in the 
whoh; history of the world/* said Dbllingcr at the conclusion 
of his last public lecture, “ which appears to me in the truest 
sense as a dies nefastiiSj I should be able to name no other than 
the Tjth of October 1307.” ’ 

AurnoRiTiKs. — A great mass of original sources has now been 
])nbli.she(l. Those given by Du Pay. though often valuable, were 
^elected and edited with a purpose, as Jeune pointetl out. A new 
departure was made with the publication of Michelet’s l*rocds 
Fcwplicrs (t. i. 1S51, t. ii. i8oi), an edition of the originol minutes 
of the trial preserved at the Bil»lioth6que Nationale (it is specially 
interesting as the earliest complete and detailed record of a criminal 
trial 111 existence). This is elaborately analysed and the results 
tabulated in vol. ii. of Ginelin. Of documents published in other 
works the most important collections are those in Schottmhller 
(mainly from tlic Vatican .Xrcliives) and Kinke (Aragonese Archives). 
The Rule ol the Temple has been several times published ; the 
most accessible edition, giving the various Rules with critical com- 
mentary. is that of H. de (.'urzon. La Rtxle da icmplr (T’aris, 18X6) ; 
see also Maillard de Chambiire. et sfatuts si'crcis dcs Tcmpliers, 
ptde. dc Vhist. dc ci'fir ordre (Dijon — Paris, iSqi.)). 

.\ comprehensive bibliography of works is given by Ulysse 
Chevalier in liis Rtpertoire ties sources hist. Topo- biblio'^raphic , s.v. 
“ Templiers.” Of the works not fully indicated in the text must be 
mentioned M. Lavocat, Proci^s des frdns et dc Vordre da Temple 
(Paris. i888) ; G. Schnurer. Die urspruu^liche Tt mplerre^el (10)03) ; 
II. Finke, Papsttum und rnlcr^auf^ des Templerordens (Munster, -i.- 
W., 1907) ; C. G. Addison, The Knif^hts Templars (London, 3rd ed. 
1854), wdiich contains a valuable account of the siqjpression of the 
order in England. For the order and its suppression in Ireland 
see Herbert Wood. “ The Templars in Irelancl,” in Proceedings nf 
the Royal Irish Academy, vol. xxvi. Section c. p. 327 (Dublin, 
1906 1907). (W. A. P.) 

TEMPLE, FREDERICK (1821-1902), English divine, arch- 
bishop of Canterbury, was born in Santa Maura, one of the 
Ionian Islands, being the son of Major Octavius Temple, who 
was subsequently appointed lieutenant-governor of Sierra 
Leone. On his retirement he settled in Devonshire as a small 
landowner, and contemplated a farming life for his son 
Frederick, giving him a pradical training to that end. But 
the boy was sent to Blundell’s School, Tiverton, and soon ex- 
hibited abilities which marked him out for a different career. 
He retained through life a warm affection for the school, where 
he did well both in the classes and the games, and was famous 
as a walker. His father’s means were narrow, and the boy 
knew that he must win his own way in life. lie took the first 
important step in that way by winning a sc holarship at Ballicd 
College, Oxford, before he was quite seventeen years old. The 
“ Tractarian Movement ” had set in five years earlicT, but the 
memorable tract. No. go, had not yet been written, and Temjile 
entered a university which w'as vibrating with intcllertnal and 
religiou.s excitement. After much discussion and reflection he 
drew closer to the camp of “ the Oxford Liberal Movement.’* 
In 1842 he took a ‘‘ double-first ** and was elected fellow of 
Balliol, and lecturer in mathematics and logic. Four years 
later he took orders, and with the aim of helping forward the 
education of the very poor, he accepted the headship of Kneller 
Hall, a college which the government formed for the training 
of masters of workhouse and penal schools. But the experiment 
was not altogether successful, and Temple himself advised its 
abandonment in 1855. He then accepted a school-inspcctor- 
sliip, which he held until he went to Rugby in 1858. In the 
meantime he had attracted the admiration of the prince consort, 
anrl in 1856 he was appointed chaplain-in-ordinary to the 
queen. In 1857 he was select preacher at his university. 

At Rugby Dr Arnold had died in t 8|2 and had been succeeded 
by Dr Tait, who again was followed by Dr Goulburn. Upon 
the resignation of the latter the trustees appointed Temple, 
who in that year (1858) had taken the degrees of B.D. and D.D. 
His life at Rugby was marked by great energy and bold initiative. 

^ Dollinger, Akademische Vortrdge (Munich, 1891), ix. ** Der IJnter- 
gang des Templerordens 


Whilst making the school a strong one on the classical side, he 
instituted scholarships in natural science, built a laboratory, 
and gave importance to that side of the school work. He had 
the courage also to reform the games, in spite of all the traditions 
of the playing fields. His own tremendous powers of work 
and his rugged manner somewhat alarmed his boys at first, 
but his popularity was soon undisputed, and he brought up 
the school to a very high level. His school sermons were 
deeply impressive : they rooted religion in the loyalt ics of the 
heart and the conscience, and taught that faith might dwell 
secure amid all the bewilderments of the intellect, if only the 
life remained rooted in pure affections and a loyalty to the 
sense of duty. It was two years after he had taken up his 
work at Rugby that the volume entitled Essays and Revinvs 
gave rise to an extraordinary storm. The first ess ly in the 
book, ‘‘ 'I'he Education of the World,** was by Dr Temple. It 
was declared in a prefatory note to the volume that tlie authors 
were responsible only for their respective articles, but some of 
these were deemed so destructive that many people l)anned the 
whole book, and a noisy demand, led by Samuel Wilberforcc, 
then bishop of Oxford, called on the headmaster of Rugby to 
dis.sociatc himself from his comrcides. Temple’s essay had 
treated of the intellectual and spiritual growth of the race, and 
liad pointed out the contributions made respectively by the 
Hebrews, the Egyptians, the Greeks, the Romans, and others. 
It was generally declared by the critics of the volume to be 
in itself harmless, but was blamed as being found in bad company. 
I'emple refused, so long as the storm lasted, to complv' with the 
request that he would repudiate his associates, and it was only 
at a much later date (1870) that lie saw fit quietly to withdraw 
his cs.say. In the meantime, however, he printed a volume of 
his Rugby sermons, to show definitely what his own religious 
piositions were. 

In politics Temple was a follower of Mr Gladstone, and he 
approved of the disestablishment of the Irish Church. He also 
wrote and spoke in favour of Mr Forster’s Education Act, and 
was an active member of the Endowed Schools ('ommission. 
In 1869 Mr Gladstone offered him the deanery of Durham, but 
this he declined on the ground of his strong inten'st in Rugby. 
When later in the same year, however, Henry Phillpotts, bishop 
of Exeter, died, the prime minister turned again to I'emplc, and 
he accepted the bishopric of that city so dear to him from boy- 
hood, and left Rugby for a home amongst his own people. The 
appointment, however, raised a fresh storm. 

G. A. Denison, archdeacon of Eaunton, Lord Shaftesbury, 
and others formed a strong committee of protest, whilst Fusey 
declared that ** the choice was the most frightful enormity ever 
perpetrated by a prime minister.” At the confirmation of his 
election counsel was instructed to object to it, and in the voting 
the chapter was divided. But Gladstone stood firm, and 
'lemple wiis duly consecrated on the 21st of December i86(). 
There were at first murinurings among his clergy against what 
they deemed his harsh control, but his real kindness soon made 
itself fell, and, during the sixteen years of his tenure of the see, 
his sound and vigorous rule dissipated the prejudices against 
him, so that when, on the death of Dr John Jackson in 1885, he 
was translated to London, the appointment gave general satis- 
faction. In 1884 he was Bampton Lecturer, taking for his 
subject “ The Relations between Religion and Science.” In 
1885 he was elected honorary fellow of Exeter College, Oxford. 

Dr lemplc’s tenancy of the bishopric of London was marked, 
if po.ssible, by more strenuous labours than ever. His normal 
working day at this time was one of fourteen or fifteen hours, 
and he refused to spare himself one hour of toil, though under 
the strain blindness was rapidly coming on. He was still 
felt by many of his cicTgy and by candidate's for ordination to 
be a rather terrifying person, and to enforce almost impossible 
standards of diligcmce, accuracy and preac:hing efficiency, but 
his manifest devotion to his work and his zc^al for the good of 
the people rooted him deeply in the general confidence. In 
London he was not less conspicuous as a temperance worker 
than he had been in Exeter, and the artisan classes instinctively 
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recognized him as their friend. When, in view of his growing 
blindness, he offered to resign the bishopric, he was induced to 
reconsider his proposal, and on the sudden death of Archbishop 
Benson in 1896, though now seventy*six years of age, he accepted 
the sec of Canterbury. 

As archbishop he presided in 1897 over the decennial Lambeth 
Conference. In the same year Dr Temple and his brother 
archbishop issued an able reply to an encyclical of the pope 
which denied the validity of Anglican orders. In 1900 the 
archbishops again acted together, when an appeal was ad- 
dressed to them by the united episcopate, to decide the vexed 
questions of the use of incense in divine service and of the 
reservation of the elements. After full hearing of arguments 
they gave their dec ision against both the prac tices in question. 
During his archbishopric Dr Temple was deeply distressed by 
the divisions which were weakening the Anglican Church, and 
many of his most memorable sermons w’crc calls for unity. His 
first charge as primate on “ Disputes in the Church ” was felt 
to be a most powerful plea for a more catholic and a more 
charitable l(*mper, and again and again during the closing years 
of his life he came back to this same theme. He w'as zealous 
also in the cause of foreign missions, and in a sermon preached 
at the opening of the new century he urged that a supreme 
obligation rested upon Britain at this epoch in the w'orld’s 
history to seek to evangelize all nations. In 1900 he presided 
over the World I'emperance Congress in London, and on one 
occasion preached in the interests of women’s education. In 
1902 he discharged the important duties of his othce at the 
coronation of King Edward VII., but the strain at his advanced 
age told upon his health. During a speech whic'h he delivered 
in the House of Lords on the 2nd of December 1902 on the 
Education Bill of that year, he was seized with sudden illness, 
and, though he revived sufficiently to finish his speech, he never 
fully recovered, and died on the 23rd of December ic)02. He was 
interred in Canterbury cathedral four days later. Mis scegnd 
son, William 'femple (b. 1881), who had a distinguished career 
at Oxford, was in igio appointed headmaster of Repton. 

See Archdeacon K. (r. Saiidford, I’rrdcrick ’ I cmf.de : an Appre- 
ciation (igo^), with biogra]ihical introduction by \Villiani Temple; 
Memoirs of Archfnshop Temple, l)y “ Seven Friends.” ed. E. G. 
Sand ford (1006). 

TEMPLE, SIR RICHARD, Bart. (1826-1902), English ad- 
ministrator, a descendant in the female line of the 'femples of 
Stowe, was born on the Sth of March 1826, and after being 
educated at Rugby and Ilaileybury, joined the Bengal Civil 
.Service. His industry and read)’ pen soon obtained apprei'ia- 
tion, and after acting as private secretary lor some years to 
John Lawrence in the Punjab, and gaining useful financial 
experience under James Wilson, he was appointed Resident at 
Haidarabad. In 1867 he was made K.t'.S.I. In 1868 he be- 
came a member of the supreme government, first as foreign 
secretary and then as finance minister ; and he did admirable 
work during the famine of 1874, in the course of which he was 
made lieutenant-governor of Bengal. His services were re- 
cognized by the bestowal of a baronetcy in 1876. In 1877 he 
W'as made governor of Bombay, and his activity during the 
Afghan War of 1878-80 was untiring. In 1880 he left India 
to enter on a political career in England, but it was not till 1885 
that he was returned as a conservative for the Evesham division 
of Worcestershire. Meanwhile he produced stweral books on 
Indian subjects. In parliament he was assiduous in his attend- 
.ance, and he spoke on Indian subjects with admitted authority ; 
but he was not otherwise a parliamentary suc('ess, and to the 
public he was best known by the caricatures in Fundi, which 
exaggerated his physical peculiarities and made him look like a 
lean and hungry tiger. In 1885 he became vice-chairman of 
the London School Board, and as chairman of its finance com- 
mittee he did useful and congenial w'ork. In 1892 he changed 
his constituency for the Kingston division, but in 1895 he 
retired from parliament, being in 1896 made a Privy Councillor. 
He had kept a careful journal of his parliamentary experiences, 
intended for posthumous publication ; and he himself published 
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a short volume of reminiscences. He died at Hampstead on the 
15th of March 1902. He was twice married, and left a daughter 
and three sons, all of the latter distinguishing themselves in 
the public service. 

TEMPLE, RICHARDIGRENVILLE-TEMPLE, isx Earl (1711- 

1779), English statesman, eldest son of Richard Grenville 
(d. 1727) of Wootton, Buckinghamshire, wa.s born on the 26th 
of September 1711. His mother was Hester (r. 1690-1752), 
daughter, and ultimately heiress, of Sir Richard Temple, Bart. 
(1634-1697) of Stowe, Buckinghamshire,^ and sister of Richard 
Temple, Viscount Cobham, whose title she inherited under a 
special remainder in 1 749 ; in the same year, her husband 
having been long dead, she was created Countess Temple. Her 
.son, Richard Grenville, was educated at Eton, and in 1734 was 
returned to parliament as member for the borough of Bucking- 
ham. In 1752, on the death of his mother, he inherited her 
titles together with the rich estates of Stowe and Wootton ; 
and he then took the name of Temple in addition to his own 
surname of Grenville. The turning point in his political fortunes 
was the marriage of his sister Hester in 1754 to William Pitt, 
afterwards earl of Chatham. Although Lord Temple was a man 
of little ability and indifferent character, Pitt persistently 
linked his own career with that of his brother-in-law. In 
November 1756 'I'emple became first lord of the admiralty in 
the ministry of Devonshire and Pitt. He was intensely disliked 
by George II., who dismissed both him and J’itt from office 
in April 1757. But when the memorable coalition cabinet of 
Newcastle and Pitt was formed in June of the same year, 
'Icmplc received the ofiice of privy seal. He alone in the 
cabinet supported Pitt’s proposal to dedare war with Spain in 
1761, and they resigned together on the 5th of October. From 
this time 'I'emple became one of the most violent and factious 
of politicians, and it is difficult to account for the influence, 
wholly evil, which he exerted over his illustrious brother-in-law. 
He himself is said to have avowed that “ he loved fadion, and 
had a great deal of money to spare.” He was at variance with 
his younger brother, (ieorge Grenville, when the latter became 
first lord of the treasury in April 1763, and he had no place in 
that ministry ; but the brothers were reconciled before 1765, 
when Temple, who probably aimed at forming a ministry mainly 
confined to his own family conn(‘xions, refu.sed to join the 
government, and piTsiiarled Ifilt to refuse likewi.se. A few weeks 
later the king offered the most liberal terms to induce Pitt to 
form or join an administration ; and “ a ministry directed by 
that great statesman,” says Lecky, “ would have been beyond 
all comparison the most advantageous to the country ; it had 
no serious difficulty to encounter, and Pitt himself was now 
ready to undertake the task, but the evil genius of Lord 'remple 
again prevailed. Without his co-operation Jfilt could not, or 
would not priK'eed, and Temple absolutely refused to take office 
even in the foremost place.” Pitt’s continued refusal to join 
the first Rockingham administration was no doubt partly due 
to the same disastrous influence, though before the close of 
1765 the old friendship between the brothers-in-law was dis- 
solving ; and when at last in July 1766 Pitt consented to form 
.a government. Temple refused to join ; being bitterly offended 
bec'ause, although offered the head of the trea.sury, he was not 
to be allowed an equal share with Pitt in nominating to other 
offices. Temple forthwith began to inspire the most virulent 
libels against Pitt ; and in conjunction with his brother George 
he concentrated the whole Grenville connexion in hostility to 
the government. After George Grenville’s death in 1770 Lord 
Temple retired almost completely from public life. He died on 
the 12th of September 1779. 

' The Temple family belonged originally to Leicestershire, where, 
at Temple Hall, the elder line had resided since the 14th century. 
Peter Temple (1600-1663), the regicide, was a member of this elder 
line ; a younger branch had settled in Oxfordshire and pa.ssed 
thence to Buckinghamshire, where John Temple purchased Stowe 
in 1589. This John was brother of Anthony, who was great- 
grandfather of Sir William Temple, the famous .statesman. John 
Temple’s son Thomas, who was created a baronet in 1611, was 
the great-graml father of Earl 'I'emple. 
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Lord Temple was entirely without statesmanship ; he 
possessed an insatiable appetite for intrigue, and is said to 
have been the author of several anonymous libels, and the 
inspirer of m.any more. Macaulay’s well-known comparison of 
him with a mole working below ‘‘ in some foul, crooked labyrinth 
whenever a heap of dirt was flung up,” which perpetuates the 
spleen of Horace Walpole, perhaps exceeds the justic'e of the 
case ; but there can be no question that 'remple’s character as 
a public man was rated very low by his contemporaries. In 
private life he used his great wealth with generosity to his 
relations, friends and dependents. Pitt was under pecuniary 
obligation to him. He paid the costs incurred by Wilkes in 
litigation, and he provided the agitator with the freehold 
qualification which enabled him to stand for Middlesex in the 
famous election of 1768. 

In addition to the estates he inherited. Temple gained a 
considerable fortune by his marriage in 1737 with Anne, daughter 
and co-heiress of Thomas Chambers of 1 1 an worth, Middlesex; 
a volume of poems by her was printed at the Strawberry^ Hill 
press in 1764. The only issue of the marriage being a daughter 
who died in infancy. Temple was suc'ceeded in the earldom by 
his nephew George (175;^- 181 3), second son of George (irenville 
the prime minister, who then assumed in addition to the name 
of Grenville not only the name of Temple, but also that of 
Nugent, his wife being daughter and co-heiress of Robert, 
Viscount Clare, afterwards Karl Nugent. The 2nd Earl Temple 
was lord-lieutenant of Ireland in 1782-3 ; In 1784 was created 
marquess of Buckingham; and was again lord-lieutenant of 
Ireland in 1787-9. 

His son and successor, Richard Templc-Nugent-Brydges- 
Chandos-Grenvillc (i77h-r83<)), was created duke of Buckingham 
and Chandos in 1822, his wife being only daughter of the 3rd 
duke of Chandos : he was in the same patent created Karl 
Temple of Stowe, with special remainder as regards this title, 
in virtue of which, on the death without male issue in 1889 of 
the 3rd duke of Buckingham and Chandos and the consequent 
extinction of the original earldom of Temple, the title of Earl 
'I'cmple of Stow(i devolved upon William Stephen Gore-Langton 
(1847-1902), whose mother was granddaughter of the 1st duke 
of Buckingham, grantee of this earldom. In 1902 Algernon 
William Stephen lemplc-Gore-Langton (b. 1871) became 5th 
Earl Temple. 

See The Grenville Papers (T.ondon, TS52), a considerable portion 
of which consists of Earl Temple’s correspondence ; Horace Walpole, 
Memoirs of the Reign of George II,, 3 vols. (London, 1H47) ; Memoirs 
of the Reign of George III., 4 vols. (London, 1845 and 1804) ; li^arl 
Waldcgrave, Memoirs (London, 1821); Sir N. \V. Wraxall, 

Historical Memoirs, edited V)y 11 . R. Wheatley. 5 vols. (I^ondon, 
1884) ; Correspondence of Chatham, edited by W. S. Taylor and 
J. H. Pringle, 4 vols. (London, 1838 40) ; W. E. 11 . Lccky, History 
of England in the Eighteenth Century, vols. ii. and iii. (7 vols., T^ondon, 
1892). (R. J. M.) 

TEMPLE, SIR WILLIAM, Bart. (1628-1699), English states- 
man, diplomatist, and author, was born in London, and came 
of an old English family, but of the younger branch of it, which 
had for some time been settled in Ireland. He wiis the eldest 
son of Sir John Temple (1600-1677), Irish ma.stcr of the rolls, 
whose father was Sir William Temple (1555-1627), provost of 
Trinity College, Dublin. His mother was Mary Hammond. 
Temple received a liberal education, calculated to produce that 
moderation of judgment for which he was afterwards remark- 
able. He was first a pupil of his uncle Dr Henry Hammond, 
the divine, after which he went to the grammar-school at Bishop 
Stortford, and then to the Puritan college of Emmanuel at 
Cambridge, • where he came under the influence of Cudworth. 
At the commencement of the civil troubles his father eml>rarcd 
the popular cause and was deprived of his office. Corning to 
England, he sat in the Long Parliament as member for Chichester, 
and was one of the recalcitrant members turned out by Colonel 
Pride. Before this event happened his son had left Cambridge, 
without taking a degree, and in 1647 started to travel abroad. 
In the Isle of Wight, while on his way to France, he fell in with 
Dorothy Osborne, and won her affections. Her father. Sir 


Peter Osborne, was governor of Guernsey and a Royalist. Her 
family were opposed to the match, and threw difficulties in 
the way, which hindered its consummation for seven y^ears. 
During this period Temple travelled in France, S|)ain, Holland, 
and other countries, gaining knowledge of the world and keeping 
up a constant correspondence with his betrothed. At length, 
apparently in 1654, the difiiculties were surmounted and the 
iTuirriage took place. In 1655 Temple and his wife went to 
Ireland. Ihe next five years were spent in the* house of Sir 
John Temple, wlu) hatl made his peace with Cromwell, and had 
resumed his official position. His son took no part in politics, 
but lived the life of a student and a country gentleman. 

'Fhc accession of Charles Tl. rescued Temple, lik(‘ many others, 
from obscurity. In 1660 he sat in the convention parliament 
at Dublin as member for Carlow, and he represented the same 
county along with his father in the regular parliament that 
followed. After a short visit to Pmgland in 1061, as com- 
missioner from the Irish parliament, he finally removed thither 
in 1663. 'There he attached himself to Arlington, secretary of 
state, and two years later received his first employ ment abroad. 
It was in March 1665 that the disastrous war with the United 
Netherlands began. Charles II. was anxious to obtain allies, 
especially as Louis XIV. was taking up a hostile attitude. At 
this juncture Christoph Bernhard van Galen, bishop of Munster, 
sent an envoy to England, offering to attack the Dutch if the 
English government would supply the means. 'Temple was 
sent over to negotiate a lreaty^ and in this business gave evidence 
not only^ of the diplomatic skill but of the peculiar candour and 
frankness for which he was afterwards so distingnislied. He was 
successful in making the treaty, but it was rendered ineffectual by 
the declaration of war by Prance, the threats of J.ouis, and the 
double-dealing of the prc'lale, who, after receiving a great part 
of the subsidy, made a separate peace with the? Netherlands. As 
a reward for his services Temple was created a Intronet, and in 
October 1665 became the English representative at the viceregal 
court at Brussels. While the war continued. Temple’s duties 
consisted chiefly in cultivating good relations with Spain, which 
was a neutral in tlie quarrel between England and the Dutch, 
but w'as threatened by the claims of Louis XIV. on the Spanish 
Netherlands. T.ouis’s designs bcH'amc apparent in the spring 
of 1667, when he man'hed an army into Flanders. This c\ent 
was one of those which led to the peace of Breda, and to the 
subsequent negotiations, which arc Temple’s chief title to fame. 
'The French conquests were made at the expense of Spain, but 
were almost e(iually dangerous to the United Netherlands, 
w'hose independence would have been forfeitcxl had Louis suc- 
ceeded in annexing Flanders. While the French were taking 
town after town. Temple made a journey into Holland and 
visited De Witt. The friendship established and the com- 
munity of views discovered during this interview facilitated the 
subsequent negotiations. 'Temple had for some time pressed 
on his government the necessity of stopping the French advance, 
and had pointed out the way to do so, but it was not till 
l)cccmb(T 1667 that he received instnictions to act as he had 
suggested. Tie at once set out for 'The Hague, and in January’ 
t668 a treaty' was made between Englan^l and the United 
Netherlands, which, being joined shortly afterwards by' Sweden, 
became known as the 'Triple Alliance. It was a defensive treaty, 
made against the encroachments of France. Whether wx 
regard tlu* skill and celerity with which the negotiations were 
conducted or the results oi the treaty, the transaction reflects 
great credit on 'Temple. 'The French king was checked in mid- 
career, and, without a blow being struck, was obliged to sur- 
render almost all his conquests. Pepys records public opinion 
on the treaty by saying that it was the only' good public thing 
that hath been done since the king came into England.” 

Unfortunately the policy thus indicated was but short-lived. 
In taking up a hostile attitude towards France Charles’s object 
had apparently been only to raise his price. T.ouis took the 
hint, increased his offers, and two years later the secret treaty 
of Dover reversed the policy of the 'Triple Alliance. Meanwhile 
'Temple had developed the good understanding with the Dutch 
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by contracting a commercial treaty with them (February 1668), 
and had acted as English plenipotentiary at Aix-la-Chapellc, 
where peace between France and Spain was made in May 1668. 
Shortly aft(*rwards he was appointed ambassador at I'lie Hague. 
Here he lived for two years on good terms both with De Witt 
and with the young prince of Orange, afterwards William III. 
The treaty of Dover led to Temple’s recall ; but the plot was 
not yet ripe, and I'cmple nominally held his post for another 
year. He perceived, however, that his day was over and retired 
to his house at Sheen. In June 1671 he received his formal 
dismissal. The war with the Netherlands broke out next year, 
and was almost as discreditable to England as that of 1665. 
Want of success and the growing strength of the opposition in 
parliament lorced Charles to make peace, and 'I'emple was 
brought out of his retirement to carry through the change of 
front. After a negotiation of three days, carried on through 
the medium of the Spanish ambassador, the treaty of West- 
minster was made (February 1674). As a recognition of his 
services 'reniplc was now offered the embassy to Spain. This he 
declined, as well as the offer of a far more important post, tliat 
of secretary of state, but accepted instead a renewal of his 
embassy to The Hague, whither he went in July r674. In the 
March following he was nominated amfnissador to the congress 
at Nijmwegen ; but, owing to the tortuousness of Charles’s 
dealings, it was not till July 1676 that he entered that town. 
'Fhe negotiations dragged on for tw'o years longer, for Charles 
was still H'ceiving money from France, and English mediation 
was no more than a ruse. In the summer of 1677 'fernplc was 
summoned to England and rec'eived a se('ond offer of the 
secretaryship of slate, whic h he again declined. In the autumn 
of the samc^ year he had the satisfaction of removing the last 
difficulties which hindered the marriage of William and Mary, 
an event which seemed to complete the work of 1668 and 1674. 
Louis still rc'maining obstinate in his cltnnands, 'Temple was 
commissioned in July 1678 to make an allianc'e with the states, 
with the object of compelling France to come to terms. This 
treaty was instrumental in bringing alniut the general pacifica- 
tion which was concluded in January 1670. 

This was 'Temple’s last appearance in tlu? field of diplomacy ; 
but his public life was not yet over. A third offcT of the 
secretaryship was made to him ; hut, unwalling as ever to mix 
himself up with faction and intrigue, he again declined. He 
did not, howc'.ver, withdraw from politics ; on the c'ontrary, he 
w.as for a short time more prominent than ever. 'The state was 
passing through a grave crisis. Political passion was cm- 
j3ittere(l by religious fanaticism. Parliament was agitatc!d by 
the popish plot, and was pressing on the Exclusion Pill. Thci 
root of all the mischief lay in the irresponsibility of the cabinet 
to parliament and its complete subservience to the crown. To 
remedy this, 'Temple l)roughL forward his plan for a reform of 
the privy council, d’his body was to consist of thirty members, 
half of whom were to be the chief ()flFic:ers of the c rown, the other 
half being persons of importance, lords and commoners, chosen 
withc3ut referenc:e to party. Sj)ecial care was taken to select 
men of wealth, which 'Temple considered as the chief sc^urce of 
politic'al influence. By the advice of this council the king 
promised to act. 'The parliament, it was supposed, would 
tnist such a body, and would ccnise to dictate to the crown. 
'The scheme was accepted by the king, but was a failure from the 
outset. Intended to cc^mbine the advantages of a parliament 
and a counc'il, it created a board which was neither the one 
nor the other. 'The cronduct of affairs fell at once into the hands 
of a junta of four, of whom 'Icmplc was at first one, and the king 
vi( 3 lated his promise by dissolving parliament without asking 
the advice of the council. 'Temple retired in disgust to his 
villa at Sheen, and appcxired only occ^asicmally at the council, 
where he soon ceased to exercise any influenc:'e. In 1680 he was 
nominated ambassad(3r to Spain, but staged in England in 
order to take his seat in parliament as member for the univTrsity 
of Cambridge. He took no part in the debates on the great 
question of the day, and acting on the king’s advice declined 
to sit in the parliament of 1681. Early in that year his name 


was struck off the list of the council, and henceforward he dis- 
appeared from public life. He continued to live at Sheen till 
1686, when he handed over his estate there to his son, the only 
sur\'H’or of seven children, and retired to Moor Park in Surrey. 
When William III. came to the throne Temple was pressed to 
take office, but rc'fusecl. His son became secretar}' at war, 
but committed suicide immediately afterwards. Sir William, 
though occasionally consulted by the king, took no further part 
in public affairs, but oi'cupicd himst'lf in literature, gardening 
and other pursuits. It should not be omitted that Swift lived 
with him as secretary during the last ten years (with one short 
interval) of his life. 'I'emple died at Moor Park on the 27th of 
January lOgq. 

Temple’s literary \vorks are mostly politirnl, and are of consider- 
able importance. Among them may lx* mentioned An Hssav on 
the Present State and Settlement of Ireland (1668); The Umpire, 
Sweden, a survey ol the ditlerent Governments of Europe and 
their relalions to England (1O71); Observations upon the Vnited 
Provinces (1O72) ; Tissav upon the Orii^inal and Mature of Oovern- 
nient (1O72) ; lissuv upon the Advancement of Trade in Ireland 
( Some ot tljfse were publislied in the first part of his MisceT 
Innea (1670). In the same year apparently his Poems were privately 
printed. In i(>83 he began to write his Memoirs. The first part, 
extending Iroiii lOOq to 1O71, he destroyed unpublished ; the 
second, from 1672 to 1O7Q. was published without his authority in 
fOQi ; the third, from 1O7Q to 1O81, was published by Swift in 
1709. In he publisheil the secoiul part of his Miscellanea, 

containing among other siil)jects the essay Upon the Ancient and 
Modern Lcarninc^, whicli is remarkable only as having given rise to 
the famous controversy on the “Letters ot Plialaris.” His Intro- 
diiction to the History of Pngland, a short sketch of luiglish history 
to 1087. was publishecl in 1005. Sevt'ral collections of his letters 
were published by Swift and others aft(T his death. 

His fame rests, howevcT, far more on his diplomatic triumphs 
than on his literary work, llis connexion with domestic affairs 
was slight and unsuceesstul. He was debarred both by his virtues 
and his delects — by his impartiality, his honesty, ami his want of 
ambition — Iriim talcing an active part in tlie disgracc-ful politics of 
his time. But in th(' lor<*ign relations of liis country he was 
intimately concerned for a ])eriod ot lourteen yi'ars, and in all that 
is praiseworthy in them lit* had a prineijial hand. He cannot 
be calUxl great, but lie will be remembered as one of the ablest 
negotiators that EiiglamI lias produced, an<l as a public servant 
who. in an iinprinri])led age and in circiinislanccs peculiarly open 
to corruption, preserved a l>lairieli‘ss record. 

See Life and Works of Sir William Temple (2 vols,, 1720; 2d ed., 
witli Life by J>adv (iiffard, 1731 ) ; a more complete (‘dition, including 
the Letters, was published in .} vols. in 1814 ; Jhirnet, History of his 
own Time ; T. P. Gtuirtenav. Memoirs of the Life, of Sir William 
Lcmplc (3 vols., 1830); Macaulay, Hssav on Sir William Temple; 
A. F. Sieveking, Sir (t'. Temple and other Carolcan Oarden Essays, 
(i9o<S) ; and Iv. S. Lytlel, Sir William Temple (Stanhope Prize 
Essay, Oxford, 1908). (CL W. P.) 

TEMPLE, a city of Bell county, Texas, U.S.A., about 35 m. 
S.S.W. of Waco. pop. (1890) 4047 ; (1900) 7065 (1423 being 
negroes and 360 foreign-born); (1910) 10,993. served by 

the Gulf, ('olorado and Santa Fe, and the Mi.ssouri, Kan.sas and 
'Fexas railways (the former has repair shops here), and is con- 
nected with Belton (pop. in 1900, 3700), the county seat, 
about 10 m. W., b\' an electric railway. In the city are a Carnegie 
library, a King’s Daughters’ Hospital, the 'Temple Sanitarium, 
and a hospital of the Gulf, Colorado and Santa Fc railway. 
Fcmple is situated in a rich farming eounlry ; cotton is ginned 
and baled here, and there are various manufactures. The city 
owns the water supply. Temple wius founded in 1881-82 by 
the Gulf, Colorado and Santa Fe railway, and was chartered as 
a city in 1884. 

TEMPLE, a term derived from the Lat. templum (Gr. 
Tc//€i'09), which originally denoted a space marked off by the 
augurs for the purpose of observing the flight of birds or other 
ceremonies ; later it was applied to the dwelling-place, the 
aedes sacrae, of the gods. In this latter sense it is the equivalent 
of the native Hebrew expression bcih 'Hohim^ literally “ a god- 
house,” and of the foreign kckal, palace, temple, a loan-word 
from vSumerian through the medium of the Baliylonian e-kallu 
(lit. great house). A temple or “ god-house,” however, repre- 
:cnts a comparatively advanced stage in the development of 
Semitic religion. At first the Semite recogmized the abodes 
of his deities in certain outstanding and impressive natural 
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objects, a spreading tree, a bubbling spring, a conspicuous 
rock or stone» a lofty mountain peak and the like. Beside 
these he met and held converse with his gods. The native 
rock was the first altar. 

It was a distinct step in advance when it was recognized 
that a deity might take up his abode elsewhere than in such 
natural sanctuaries, as in the massthah or stone pillar and the 
ashPrah or sacred post of wood, reared not by nature but by 
the hand of man (cl. (Icn. xxviii. i8, 22, the origin of the sacred 
pillar at Beth-el). 

'fhe further advance to a real house or temple may be traced 
to the influence of at least two fa('tors in the social and religious 
life of a people. One such factor came into play when men 
began to represent the deity by means of an image, or even 
when some object, whether natural, like the black stone of 
Mecca, or manufactured, like the ark of the Hebrews, came 
to be regarded as specially sacred from its association with the 
deity. Such objects or images required a house to shelter and 
guard them. Another factor is to be found in the advance in 
material comfort which follows the transition from the nomadic 
to the agricultural mode of life. Among the settled Semites 
there arose the feeling that the gods of the community ought 
also to share in this advance (cf. 2 Sam. vii. 2). Accordingly 
they were invited to take up their abode in a bHh ^Hohlm or 
temple. The dignity and comfort of the gods advance pari 
passu with those of their worshippers. 

It must be kept in mind, however, that the altar remained 
as before the centre of the sacrificial worship. Around it or 
before it, under the open sky, the worshippers assembled. To 
the temple the priests alone, or the head of the sacral community 
in his priestly capacity, had access. In this respect the worship 
associated with altar and temple offers a striking contrast to 
the more spiritual worship of the Jewish S)magoguc and the 
Christian Church. 

At the date of the Hebrew invasion of Canaan its numerous 
city-states had reached a fairly high level of civilization. 
Alongside of the typical Canaanite sanctuary, as known to us 
from the Old Tt'stament references and from recent excavations, 
with its altar of earth or stone and its stately massebahs, a 
temple w'as probably to be found in all the more important 
centres. In an early Hebrew document there is a referenc e to 
the temple of El-berith at Shechem, which was large enough 
and strong enough to serve as a place of refuge in time of war 
(Judges ix. 46 ff.). The Philistines also had their temples in 
this period : thus we hear of a ** house ” of Dagon at Gaza 
(ih. xvi. 23 ff.) and also at Ashdod (1 Sam. v. 2), while a temple 
of Ashtart (Ishtar-Astarte) is mentioned in i Sam. xxxi. 10, 
probably at Ashkclon (Herod, i. 105). 

The earliest reference to a temple built by Hebrew hands is 
to “ an house of gods reared by Micah to shelter an ephod 
and other sacred images which he had made (Judges xvii. 5). 
Micah’s images were soon transported to Dan, where doubtless 
another house was built for their protection (xviii. 18, 30 f.). 
Somewhat later we find the ark of YahwTh installed in “ the 
house of Yahweh at Shiloh, which house was not a mere tent 
but a real temple (hrh'd, 1 Sam. i. 9, iii. 3) with doors (iii. 15) 
and doorposts (i. 9), and a hall in which the worshippers partook 
of the sacrificial meals (i. j8, Greek text ; cf. ix. 22 “ the guest- 
chamber,” Hcb. lishkdh). After the destruction of Shiloh at 
the hands of the Philistines, its priesthood migrated to Nob, 
where also the incidents recorded in i Sam. xxi. — note especially 
the presence of the shew-bread and the ephod — imply the 
existence of a temple. 

Tht Temple of Solomon. — The primary source of our informa- 
tion regarding the erection of Solomon’s temple is the account 
contained in i Kings vi.-vii., the details of which must have 
been derived ultimately from the temple archives. On this 
earlier narrative the chronicler (2 Chron. iii.-iv.) and Josephus 
{Antiq.y VITI. iii. i ff.) are alike dependent. 

Unfortunately these two chapters of Kings are among the most 
ilifficult in the Old Testament, partly by reason of our ignorance 
of the precise meaning of sevcril of the technical terms cinployod. 


partly owing to the unsatisfactory state of the received text, which 
has been overlaid with later additions and glosses. As regards 
both text and interpretation, most recent writers have adopted 
in the main the results of Stade’s epoch-making essay in his Zemch, 
f. d. alttest. Wissenschaft, hi. (1883), 129-177, reprinted in \i\^Akade^ 
mischc Rcden, t\:c., with which is now to be comj^ared Stade and 
Schwally’s critical eilition of Kings in Haupt’s Sacred Books of the 
Old Test. See also, in addition to the standard commentaries, 
Burney, l^otes on the II ch. Text of .. . Kings, Vincent's critical 
and exegetical study. Rev. bibliqite (Oct. 1907), and the literature 
citctl at the end of this article. 

{a) The Site of the Temple. — On this important point our 
earliest authority is silent. It is now universally a('kn()wledged, 
however, that the whole complex of buildings erected by 
Solomon stood along the crest of the eastern hill, crowned by 
the temple at the highest point, as Josephus cxpn\ssly testifies 
{Bell. Jud., V. V. I, with which compare the letter of (Pseudo) 
Aristeas, sect. 84). This at once brings the site of the temple 
into proximity to the world-famous sacred rock, the sakhra, 
over which now stands the building known as tlu* Mosque of 
Omar, and, more correctly, as the Dome of the Rock. Here 
another important consideration comes to our aid. From the 
recognized persistence of sacred sites in the East through all 
the changes in the dominant religion, it is well nigh certain 
that the sanctity of the sakhra rock goes back to the days of 
David and Solomon, or even, it may be, to prehistoric times. 
On it, or over it, the angel was believed to have been seen by 
David, and there David built his altar (2 Sam. xxiv. 18 25 ; 
cf. Judges vi. 20 f., 24 ; xiii. 19 ff.). 'fhis is undoubtedly the 
site a.ssigned to the temple by the oldest extant tradition (see 
r Chron. xxii. i ; c f. 2 Sam. xxiv.). By every token, then, 
Solomon’s altar of burnt-offering, if it was not identical with the 
sakhra (see below), at least stood upon it. Since the altar 
necessarily stood in front, i.e. to the east, of the temple, the site 
of the latter %vas a short distance to the west of ^ and in line wilhy 
the sacred rock (see Jerusalem). 

' The alternative view, assoc iated in reccuit times with the natnes 
of Schick and Cornier, which places the most holy place, or inner- 
most shrine of the temple, over the sakhra, lias now few advocates 
{e.g. Col. Watson in tin* Quavtcrly Statement of the Palestine RxjjIo- 
ration Fund for 189^') and 1910). Apart from difficulties of space 
towards the east, which this loc-ation involves, it cannot be accepted 
in face of the fact that the sakhra still bears the marks of its former 
use as a rock-altar (see esp. Kiltel, Studien zur hebr. Arehiiologie, 
12 ft). Moreover ilie rock, measuring as it does some 55 ft. bv 
40, could not have bi'en conlaintxl within the “ holy of holies,’* 
which was less than 30 ft. scpiare (sec below). 

A thinl site, still within the present Haram area, but towards 
its south-west angle, favoured by Fergusson (The Temples of the 
Jews), HobertvSon Smith (lincy. Brit., gth ed., art. Temple ”) and 
others is open to even more serious ohjcjction, and has no ])ro- 

I inineiit advocate at the present ilay. 

{b) The Temple Building. — In the fourth year of his reign 
Solomon “ began to build the hou.se of the Lord ” with the 
laying of a massive foundation of “ great stones,” as required 
by the rapid fall of the ground to the west of the sakhra. Arc hi- 
tecturally the temple consisted of three distinct parts : (i) the 
7 taos or temple proper, (2) a porcli or pylon in frc;nt of the naos, 
and (3) a lower and narrower building which surrounded the 
naos on its other three sides (.see fig. i). 

(i) The first of these, “ the hou.se of the Lord ” in the strict 
.sense, in which alone He was worshipped, was oblong in plan, 
and was divided into two compartments in the proportion of 
2:1 by a partition wall. The room next the porch was 40 
cubits in length by 20 in breadth* with a height of 30 cubits,’ 

^ The length of the cubit at this period ennnot be determined 
with absolute certainly. From the fact that Herod’s naos was an 
exact replica of Zerubbabel’s as regards inside measurements, 
coupled with the presumption that Zonibbal)el ljuilt upon Solomon’s 
foundations, it is permissilde to suppose that one and the same 
standard of length was used throughout. Now the present writer 
has shown from an inductive study of the height of the courses 
in the walls of the Haram and of other existing remains of the 
llerodian period that the cubit used by Herod’s builders was 
exactly 17*6 in. or 447 millimetres (sec Expository Times, xx. 
[1908-09] 24 IT.). Tliere is therefore good rca.son for believing 
that this was also tlie cubit of Solomon’s temple, notwithstanding 
the statement of 2 Chron. iii. 3 that the latter was a cubit “ after 
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all inside mc:isuremcnts, and is termed in our oldest source the 
hehd or palace ; later it was known as “ the holy place.” It 
was dimly lighted by a row of latticed windows, which must 
necessarily have been placed in the upper third of the side walls, 
as will presently be seen. Adjoining the hekal on the west lay 
the debir or sanctuary, later termed “ the most holy place ” 
(lit. “ holy of holies ”). I'he inside space formed a perfect 
cube of 20 cubits, say 30 ft., in length, breadth and height 
(vi. 70), sMiibolizing the perfection of the Deity, for whose 
abode this part of the naos was specially designed. The debir, 
as has been said, was separated from the hekal by a transverse 
wall, whose existence we arc left to infer from the obscure de- 
scription ol the door between (he two compartments (vi. 31, 
see next set lion).' 
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of the beams forming the floors and ceilings of the several 
storeys being let into the wall of the hekal, three successive 
rebatements of one cubit eac h were made in the latter for their 
support (sec fig. 2), consequently the width of the chambers 
was 5, 6 and 7 cubits in the three storeys respectively (vi. 6). 
The total height, allowing for floors and roof, of the lateral 
building cannot have been less than 17 cubits. Entrance to 
the side-chambers was provided by a .single door on the .south 
side (see ground-plan, fig. i). 

So far there is no dilliculty as regards the general plan and 
dimensions of tlie temple, provided it is kept in mind that tlie 
ligiires given in the text of Kings are all inside measurements. It 
is otherwise when one endeavours to calculate the area covered 
hy tlie temple, ami to determine the elevation of the several parts 
and the general architectural style of the whole. As to the arc'a 
much de])ends U])on the thickness of the walls. Here our only 
clue is fnrnisliLHl by the ligurt's for the correspx^iiding walls of 
Ezt'kiel’s temple, but the necessary caution has not liitherto been 
obM rveil in ap]ilying them to the proportions of the actual temple 
ol Solomon. It cannot be too strongly emphasized that in the 
dimensions of his temple of the tnlure and its courts Ezekiel is 
dominated by a passion for symmetry ami for the number 50 «'ind 
its multiples.® which there is no ground for importing into the 
dimensions of the older templt*. Nevertheless the walls of the naos 
may be taken at Ezekiel’s ligiire of b cubits (xli. 5), with succes- 
sive rebatements of tine cubit (fig. 2) until the thickness is reduced 
to 3 cubits (4] above the sitle- chambers, as explained above. 
If one cubit is allowed for the partition wall corresponding to the 
space in Herod’s temple, where a curtain took the ])l.ice of the 
wall, we obtain a total ol 73 cubits for the length of the naos and 
of 32 for tht? outside width, or 107 ft. by 47. If 3 cubits (‘qn.!! 
to the thickne.ss of the wall of the naos above the side-chambers 
— be allowed lor the outer wall of the latter, the extrenu' width 
ol the tem])le w^irks out at 4S culiits, or 70^ ft. Ad()])ling ICzi'kiel’s 
thickness of 5 cubits lor tlie front wall oi the porch, we reach a 
total of Qb cubits or 141 ft. for the extreme length from east to 
west (see the acconi])anymg grcmiid-])lan). I'lie proportion of 
length to breatlth is thus : 1, precisely as ICzekiel’s teiiqile with 
its artificial numbers of khj and 50 respectively. 'I'lie area of the 
I ]>latfonn on which Solomon’s temjile stooil ]irobably measured 
KM) cubits by I'm), as in llu* plan annexecl. 

As regards the heiglit of the various parts (?ven fewer data 
arc available. Our primary source gives the height of “ the 
house” as 30 cubits (r Kings vi. 2). P>y the great majority 
of pre\ious stud(iits this has been understood to mean that a 
singli; flat roof, at thi.s height from th(‘ floor, covered the three 
parts porch, hekal and debir — leaving an (Miipty spare of 
ro cubits above the last of these. Hut the Hebrew document, 
as has been re[)ealedly iiointed out, is concerned only with 
inside dimensions, and in \ i. 2 has jirobably in vi(‘w the inside 
height of the hekal, as the largest of the three compartments. 
On the other hand, a eharart(‘ristie feature of the contemporary 
Egyptian temples is the gradual rliminution in the height of 
their component parts from front to ba('k (Maspero, UAnhf^o- 
lo^ie egypiinme (1007), p. 77 ; Erman, Ilandhb. of E^ypln. 
Religion, qi ; ef. the restoration of a typical temple in IVrrot 
and Chipiez, And. Egypt. Art. i. 373, and in Erman, Life in 
And. Egypt, 280). 


(2) In front of the hekal and fac'ing eastwards ro.se the porch, 
its inside “ length ” 20 eiiliits “ according to the breadth of 
th(i house ” (vi. 3), and its inside depth from east to west 10 
cubits. Tht; more precise character and elevation of this ele- 
ment will fall to be considered at a later stage. 

(3) The third architectural element was a lateral building 
I iielosing the naos on the other three sides, and con.sisting of 
three storeys, each 5 cubits in height from floor to ccilw^. 
ICach storey contained a number of small storage chambers, 
probably thirty in all (Ezek. xli. 6). A peculiarity in the 
architecture of this part of the temple is noteworthy. Instead 

the former measure." E'er this statement is probably a mere 
inference from Ezek. xl. 5, where the divine me.ssenger uses a cubit 
of seven handbreadths or 20^ in., the royal cubit of Egypt. For 
the smaller measurements the cubit of 17-6 in. may for greater 
convenience be reckoned at i ^ ft. 

* If the view presented Ijelow as to the height of the various 
parts of the temple is acce])ted. this wall l:)ecomcs a structural 
necessity, being required to su])i)ort the back wall of the hekal. 


In this lespett the ])iesent writer believes that Solomon’s temple 
followed the Egyptian model, the height decreasing , is one proceeded 
from the ])orch to the hekul, debir and sid<*-cliambers respectively, 
riie porch, for instfince, w'as ])rf)bably modelled on the pylons 
which flank the princijial cut ranee to an Jigyptian temple, tall and 
narrow% with a sloping front wall surmounted by a cornice with its 
characteristic cavetto moulding. I'lie i2f.) cubits which 2 Chron. 
iii. 4 gives as the height of the porch, followed by Josephus, Ant. 
XV. xi. I and elsewhere, seem to be out of proportion to the prob- 
able height of the rest of the building. But this objection does 
not apply to the 60 cubits given as the extreme heiglit for the 
second temple in the trustworthy document, Ezra vi. 3.® This, 


® This has led Ezekiel certainly to increa.se the depth of his 
porch from m cubits to 12 (original text of Ezek. xl. 49), and 
probably to atld a cubit to the thickness of the partition wall 
(xli. 3). in order to bring up the total length of nis temple to 
100 cubits. 

® The numlwrs of this passage have been unnecessarily called 
in question by recent critics. 'Hie figures given are naturally 
those of the two extremes, which were not to be exceeded, viz. 
60 cubits for the extreme height, that of the porch, and the same 
figure for the extreme width, that of the raised platform. 
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it may reasonably be inferred, was the height of the j)()rch in the 
first temple, from wliich, in tliat case, the ligure was derived. The 
probable outside measureinents for the porch are thus 32 cubits 
for the breadtii across “the house,** 15 for the depth inchuling 
the front wall, and fxj cubits or 88 ft. for the height. 

Still following the Egyptian model, the hekrd will have had its 
separate roof of massive cellar beams, cov'ered probably by heavy 
limestone slabs, for whicli i \-2 cubits may be allowed, giving a 
total of 32 cubits (47 ft.), equal to the outside width of this part 
of the temple. In the same way the roof of the doblr will have 
been 10 cubits lower, or r/rcu 32 ft. in all, that of the lateral building 
about 4 cubits lower still, say 26 ft. (ef. tlie section through the 
temple from \V. to E. in fig. 2). While the measurements above 
given are, as they must neci'ssarily be, in jiart conjectural, it is 
claimed for them that they introduce the element of proportion 
between the parts to an extent not attempted hitherto. 

(^) The Interior of the Temple and its Furniture, — 'I'hc entrance 
to the temple was through a wide and lofty opening in the front 
wall of the porch. Crossing the vestibule one entered the hckiil 
by a largo folding-door of cypress w'oocl (vi. 34) -probably 
10 cubits wide as in Ezekiel’s temple — each of its four leaves 
ornamented witli carved figures of cherubim, palms and flowers, 
all overlaid with gold. 'Fhc inner walls of the hekal and the 
dSbir were lined w’ith boards of cedar from floor to ceiling, while 
the floor was covered with planks of cypress w ood.^ Erom the 
hekiil a door in the partition wall gave entrance to the debir. 
The doorway was not rectangular but apparently pentagonal 
in form (see the commentaries on vi. 31), the lintel consisting 
of tw'o blocks of stone meeting at an angle, a feature intro- 
duced to distribute the pressure of the superincumbent wall ” 
(W. R. Smith).- The walls of the debir w'ore overlaid with 
pure gold ” according to our present text (vi. 20) ; this 
enhancement of the dignity of the adytum as the earthly 
dw’elling-place of the heavenly King is not so incredible as the 
profuse application of gold decoration to other and inferior 
parts of the house, even, as we have seen, to its floor (on this 
question see the critical w^orks cited above). 

As regards the furniture of the house, it is probable that llie 
original text of i Kings introduced only the altar of cedar now 
found in the corrupt text of vi. 20, and to be identified with 
the table of shewbread, as the sole furniture of the holy place. 
The ten golden candlesticks, properly lampstands, of vii. 49 
are generally believed to have been introduced at a later date 
(cf. jer. lii. 18 f.). In the most holy place stood the palladium 
of Israel’s religion, the sacTcd ark of Yahwch. On cither side 
of this venerable relic of the past were tw'o ( lu'rubim, sculptured 
from olive wood and overlaid witli gold, each to cubits high, 
their outstretched wings reaching right ac ross the dobir, and 
forming a baldachin over the ark (vi. 23-28). 

Although forming no part of the interior furniture of the 
temple, the remarkable twan pillars which stood on either side 
of the entrance to the porch may be mentioned here, since 
they belonged rather to the temple than to its court. These 
pillars, which in the received text hear the enigmatical names 
of “ Jachin and Boaz,” w^ere hollow columns— the bronze metal 
being about 3 in. in thickness — over 26 ft. in height and 6 ft. 
in diameter, surmounted hy elaborate capitals about 7.J ft. 
high. The latter were glol^ular in form, ornamented by a 
specially cast network of bronze, over which were hung fcsloon- 
wise two wreaths of bronze pomegranates, each row containing 
a hundred pomegranates. As the pillars doubtless stood on 
plinths, the total height of each will have been at least 35 ft. 
Such free-standing pillars were a feature of temple architecture 
in Phoenicia and elsewhere in western Asia, as later reproduc- 
tions on local coins attest, and would appear to Solomon’s 

' The overlaying of the floor with gold (i Kings vi. 30) is a 
later interpolation ; the same is probably triu; of the gikling of 
the sculptures on the walls, which may have been added at a 
later date (cf. Ezek. xli. 18). 

* This partition wall, it will be remembered, had to supixirt the 
back wall of the hekiil according to the view of the temple archi- 
tecture advocated above. 

• The various forms which the latter name assumes, in the Greek 
text, suggest that Boaz is an intentional disguise of an original 
Baal, applied of course to Yahweh (Barnes, Jour, of Thcol. Studies, 
V. 447 ff.). 


Phoenician architects as a natural adjunct of his temple. 
Jachin and Boaz, therefore, may be regarded as conventional 
.symbols of the Deity for whose worship the temple was de- 
signed.'^ 

(d) The Temple Court, Altar and other Apparatus of the Cult , — 
'L'hc temple stood within the western half of “ the court of the 
house of the Lord,” also known as “ the inner court ” to dis- 
tinguish it from the other court ” round the adjoining palace 
and from the great court ” which surrounded the whole com- 
plex of Solomon’s buildings. All three had walls in which three 
courses of hewn stone alternated with a course of cedar beams 
(see next section). To the “ court of the house ” laymen as 
well as priests had access (Jer. xxxv. r ff., xxx\’i. to). Several 
gates ga\’c entrance to it, l)ut their precise position is uncertain. 
The prineipal entrance from “ the great court ” was doubtless 
in the east wall. Another was in the south wall and cornmuni- 
c^ated with “ the other court ” and the royal palace. There 
were also one or more gates on the north side of the court. 

In our present text of i Kings vi.-vii., there is no mention 
of so indispensable a part of the apj)aratus of the cult as the 
altar of burnt-offering. I'his silence has been explained in 
two ways. The majority of critics believe that the original 
account did contain a reference to the making of a bronz(‘ 
altar (cf. 2 Chron. iv. i), but that it was exi'iscd by a later editor, 
who assumed that the bronze altar of the tabernacle accompanied 
the ark to the new sanctuary. Others, with greater probability, 
maintain that the silence of our oldest source is due to the fact 
that Solomon followed the primitive Semitic custom and used 
the bare saklira rock as his great altar. In this case the altar, 
which w'as n'moved by order of Ahaz to make way for his new 
altar after a Damasinis model (2 Kings xvi. 10-16), must have 
been introdui'cd by one of Solomon’s successors.'* 

In the court, to the south of the line between the altar and 
the temple, stood one of the most striking of the creations of 
Solomon’s Phoenician artist, Huram-al)i of Ihre. 'I'his was 
the “ brazen sea,” a large circular tank of bronze with the 
enormous capacity of over 16,000 gallons (1 Kings vii. 23-26), 
resting on the backs of twelve bronze bulls, which, in groups of 
three, faced the four cardinal points. 

It is doubtful if this strangi* “ si*a ” served any practical purpose 
(see 2 Chron. iv. 6). IMost recent \vritcrs agree in assigning to it 
a purely symbolical signilicanre, like the twin pillars above ih'scribed. 
Babylonian temples are now known to have had a similar a])paralns, 
termed ap'at, which symlufli/ed either the primeval abyss, ]>ersoni- 
lied as tlu* inoiistcr Tiamat subilucd by Mardiik, wliosc symbol 
was the bull, or, according to a later theory, the upper or heavenly 
s(‘a, bonmied l)y the Zodiac with its twelve signs. 

Associated with the “ brazen sea *' were ten lavers of l)ronze, 
also the work of 1 Inram al)i (vii. 37-39). Each laver consisted of a 
circular basin liolding ovrr 300 gallons, and b(;rne upon a wheeled 
carrier or “ base." ® 'fhe sides of the carriers were open frames 
composed of iqirights of bronze joined together by transverse bars 
or rails of the same material, the wdiolc riclily ornamented with 
palm trees, lions, ox(*n and cherubim in reliid. Underneath each 
stand were four wheels of bronz<*. while on the top was lifted a 
ring or cylinder on wliic h the basin rested. According to Kittcl, 
“ it is highly improbable that these lavers served any practical 
purpose. They were rather like the grc?al ‘ .sea,’ the embodiment 
of a religious idea ; they were symliols of the rain-giving Deity *' 
(op. cit., p. 242). 

The Relation of the Temple to Contemporary Art.- Of the many 
prolflcms raised by the description of the temple in i Kings 
none is of greater interest than the question of its relation to 

* Rohert.son Smith*s tlicory that they were huge cressets in 
which " the suet of the sacrilices ** was burned (Rel. Sem., 2nd cd., 
4S8) has found no support. For rt?cent attenqits to explain the 
symbolism of the pillars in terms of the " early oriental Weltan- 
srhauung” see A. Jeremias, Das alte Test., <S:c., 2nd ed., 494 ; 
Benzingcr, Heh. Archaot., 2nd cd., 323, 331. 

® For a detailed study of tlie successive altars that stood upon 
the sakhra and their relation thereto, see Kittel, Studien zur hehr. 
Archdotogic, ])p. 185, with illustrations and diagrams. 

• This section of Kings is peculiarly difficult , and has been made 
the subject of a special study by Stade in his Zcitschrift (1901). 
145 ff. (cf. “ Kings** in Haupt’s critical edition), and more recently 
by Kittel, op. cit., pp. 189-242. with illustrations of similar appa- 
ratus found in Cyprus and Crete. 
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conlernporarx- art. Where, it has often been asked, shall we 
look for the model or prototype of the temple edifice ? Whence 
were derived the motifs to be seen in its decoration ? What 
influences can be detected in the elaborate apparatus above 
described ? Now it has for long been recognized that Syria, 
including Phoenicia and Palestine, was from the earliest times 
the meeting place of streams of influence, religious, artistic 
and other, issuing from the two great fountains of civilization 
and culture in the ancient world, Egypt and Babylonia. To 
these must now be added the early civilization of the Aegean 
as revealed by the excavations in Crete, and the later but 
highly developed culture of the Hittites. As a result the art of 
I^hoenicia and Syria, originally borrowed from Egypt mainly, 
had by the 10th century become thoroughly eclectic. Of this 
sync retism the best illustration is furnished by the masterpieces 
of contemporary art, for which Solomon was indebted to 
Phoenician nn hitects and Phoenician artists. Thus the general 
disposition of the temple with its walled court, porch or vestibule 
and naos has been shown by modern excavation, and by later 
ref)rescn tat ions on coins, to be c:haractcristic of JMiocnician and 
North Syrian temple arcliilecturc. Here, however, wc have 
an adaptation of the earlier temple architecture of Egypt. 
Egyptian itillucncc is most clearly seen in tlic gradual dccrciise 
in the illumination of the several parts. In the temple court, 
as in its l^gyptian counterpart, men worshipped under the 
bright eastern sky ; in the covered porch there was still no 
door to exc lude the light which streamed in through the lofty 
entrance. But in llie holy place only a dim light was admitted 
through latticed windows high up in the side walls, while the 
holy of holies, like the Egyptian cr/Za, was completely dark.^ 

The sculptured panels of the interior were shown by Robertson 
Smith {Ency, Brit., cjth cd., art. “ Temple ’’) to reveal familiar 
Phoenician motives, although Babylonia is probably the 
ultimate home of the cherubim. Excavations at Sinjirli in 
Northern Syria and at Megiddo have, further, solved the prob- 
lem of thc^ “ tlirec rows of hewn stones and a row of ccMiar 
beams ” which was the arc:hitectural feature of the walls of the 
various courts (t Kings vii. 12).- The use of wooden beams 
alternately with courses of stone was a familiar expedient in 
early limes. The practice of building walls with rc*c'urring 
rcbatemeiits has also been illustrated by the rc'c'enl excavations. 

While the j^rototype of the temple ilselt is to be sought, as 
has been said, in Eg\pt, Babylonian influenc:e is clearly traceable 
in the symbolical “ brazen sea,” the apsu of contemporary 
Babylonian, and doubtless also Plioenician, tc‘mplcs. 'Fhe 
bronze lasers, finally, have been found to be dependent, both 
in their construction and in the motifs and cxcc:ution of their 
reliefs, on the art of the Aegean. From Crete and Cyprus 
thciy passed through Phoenician intermediaries to Syria and 
Palestine. The temple of Solomon, in short, is a product of 
the best Syro-Phoenician art 01 the period, itself the prcjcluct 
of ideas which had their source in other lands. 

The Temple of Zerubbabel . — In the year 586 b.c. the temple 
of Solomon was committed to the flames by order of Ncbuchad- * 
rezzar (2 Kings xxv. 8; Jcr. Hi. 12 f.). Seventy years later its 
siicx:essor was finished and dedicated, the founciation having 
been laid in the second year of Darius Ilystaspes (520) during 
the governorship of Zerubhabel (Hag. ii. iS). There is every 
reason for assuming that the massive foundation courses of the 
earlier temple were still in situ, and available lor the new build- 
ing. The latter’s inferiority, attested by Hag. ii. 3, was rather 
in respect of its decoration and eejuipment, as compared with 
the magnificence of the first temple, than as regards the size 


of the building. The dimensions given in the royal decree 
(Ezra vi. 3) — 60 cubits for height and the same for breadth — 
probably refer, as was pointed out in a previous section, to the 
extremes of height and breadth applicable to the porch and 
platform respectively. In these and most other respects it 
may be supposed that Zerubbabers builders followed the lines 
of Solomon’s temple. It is probable, however, that the walls 
of the naos, including both the holy and the most holy place, 
were now raised to a uniform height, the separate back wall of 
the former having been abolished and the n«aos covered by a 
single roof. This seems a legitimate inference from the absence 
in the second and third temples of a supporting partition wall 
within the naos. Its place, as separating the two compartments, 
was taken by a magnificent curtain or “ veil,” which is men- 
tioned among the spoils carried oil by Antiochus Epiphancs 
(1 Macc. i. 22).* 

In the matter of the sacred furniture, the holy place con- 
tained from the first the tabic of shewbread, and one golden 
“ candlestick ” or kimpstand in plat e of the ten which illumi- 
nated the hekrd in the later days, at least, of the first temple 
(Jer. Hi. 19). The golden altar of incense, which fell a prey 
with the rest of the furniture to Antiochus (i Macc. i. xxi. f.) 
was probably introduced later than the time of Zerubbabel, 
since a Jewish author, writing in the 3rd century b.c. under 
the name of Hecatacus of Abdera, mentions only “an altar 
and a candlestick both of gold,” and it is natural to identify 
the former with the gold-plated table of shewbread."' In one 
important respect the glory of the second house was less than 
that of th(; first. The lioly of holies was now an empty shrine, 
for no one had dared to construct a second ark. 

'I'he second temple also differed from the first in having 
tw'o courts, an outer and an inner, as prescribed by Ezekiel 
for Ills temple of the future. 'I'lie outer court formed a square, 
each side of which was 500 cubits in length, also as prescribed 
by Ezekiel, with the sakhra rock in the centre (s(?e ICxp. Times, 
XX. 182). Within the inner court stood the altar and the 
tc‘mj)le. The former, as described by Hcc ataeus, was (omposed 
of white unhewn stones (cf. ICxod. \x. 25), “ having each side 
20 cubits long, and its height to cubits” (Josephus, Contra 
Apion, i. § 198), dimensions which agree with those assigned 
by the chronicler to the earlier idtar of bronze (2 (Iiron. iv. 1). 

In 165 ICC., thn't* y(‘jirs aitrr tJx* spoliation of thv tcinpJc and 
the ilcsccratiun oi its altar l.)y Antiochus IV., Jinlas Maccabai'us 
nuledicatcHl the holy house.*, inaelf* new sacred furniture, and erected 
a new altar of hurnt-ollei iii^ (i Macc. iv. 41 ff.). But long before 
this d.'ite the temple luul assuniecl a cliaracter wliiih it retained 
to the eiul of the Jewish state. It had hecoim* a fortress as well 
as a ])lace of public worship, ami existing recortls tell of the repeated 
strengthening of its delences. " At the time of Pom]iey’s siege 
(O3 H.c.) it constituted an almost impregnable fastness, strengthened 
on its weakest or northern side by gn^at towers and a deej) ditch 
xiv. 4. § 2). 'Cwenty-six years later tlie temple was again 
besieged by llorod, who, attacking lik<* Pompey from the north, 
had to force tlin'e lint^s of defence — flie city wall, ami the outer 
anti inner temple,” i.c. the walls t»f the outer and inner courts 
(W. K. Smith). 

The Temple of Herod . — In the i8th year of his reign (20-19 B.c.) 
Herod obtained the reluctant consent of his subjects to his 
ambitious scheme for rebuilding the temple and for enlarging 
and beautifying its courts. The former was finished in eighteen 
months by a thousand priests trained for this special purpose, 
the courts in eight years, but the complete reconstruction 
occupied more than eighty years, lasting almost till the final 
breach with Rome, which culminated in the destruction of the 
sacred edifice by the soldiers of Titus in a.d. 70. 


^ This feature gives valuable support to the view presented above * M. (deriiiont-Ganneau has put forward the interesting coniec- 
that Soloinon’.s temple resembled its Kgyptian contemporaries in an turc that the veil yjrcsented by Antiochus to the temple of Zeus 
equally striking characteristic, the decrease in height with the dc- at Olympia (Pausauias, V. xii. 4) was that taken from the temple 
crease in illumination. at Jerusalem (see “ Le Dieu satrapv,” &c., in the Journ. asiatique, 

® This description possibly applies to all the buildings (note 1878). 

verse 9), including the temple itself, and was .so understood by ^ I he witness of the Pscudo-Jfecataeus and of another Jewish 

the writer of Ezra vi. 4. Hellenist, the Psieudo-Aristeas, regarding the second temple has 

® From Hag. i. 8. Driver indeed infers that ” there would recently been examined by G. A. Smith in his volumes on Jeru- 

probably be almost sufficient stonework remaining [for all pur- salem (sec esp. index to vol. ii., aild cf. Vincent, ” J<'^rusalem d'apr^s 

poses] from Solomon’s tenqile ” {Cvut. Bible in loc.). la lettre d’Arist(!'e,” Rev. biblique (1908), 520 If. (19^^)# 555 H*)* 
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(a) The Outer Courts its Gates and Colonnades, — The outer 
court of Zcrul)babcl\s temple (500 > 500 cubits) was doubled in 
area according to Josephus {BeLi, Jud, 1 . xxi. 1). I’he extension 
was principally on the south, wliich involved enormous sub- 
structions on both sides of the hill, in order to secure the necessary 
level surface. 'Fhcre can be little doubt that this part of the 
present Haram area with its containing walls is essentially the 
work of Herod, 'fhe northern boundary of this great court, 
termed “ the mountain of the house ” in the Mishnah, and now 
generally known as “ the court of the Gentiles,’’ remained as 
before, and is represented by a line of scarped nx'k immediately 
to the north of the present inner platform of the Haram. Thi.s 
line of scarp, when prolonged east and west for about tooo ft. 
in all, meets the east wall of the Ilaram a little to the north of 
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the Golden Gate, at a point 300 yds. (800 cubits) from tlic S.M 
angle, and the west wall at the same distance from the S.W. 
angle.- 

The principal entrance to the temple enc:losurc, and the 
only one on a level with it, was on its western side by a bridge 
or viaduct which spanned the 'ryropoeon at the spot marked 
by Wilson’s arch. It is first mentioned in connexion with the 
.siege of Porupey in 63 n.c., and ac'cording to the Mishnah it 
bore the name of the Gate of Kiponos (probably Coponius, the 
first procurator of Judea). Of the other three gates which 
Josephus assigns to this side {AnL XV. xi. 5), the two leading 

' Which see for key to the several parts. 

* The area of the “court of the Cientiles,” including the walls, 
w'as thu.s Sex') cubits in length from N. to S., with an average wirltfi 
of circa 650 cubits of 17*6 in. — the present south wall measures 
922 ft. — i.e., circa 520.000 sq. cubits as compared with the former 
area of 2 5o,cxx:>, a remarkable confirmation of J<)sephus’ statemeni 
as to the doubling of the temple courts. For the statements and 
measurements in this and the following sections differing from 
those of previous writers, reference may be made to the series of 
preliminary studies entitled “Some Problems of Herod's Temple," 
by the present writer, which appeared in The Expository Thnes, 
vol. XX (1908-1909), pp. 24 ff,, 66 ff., t8t ff., 270 ff. 


to “ the suburb ” necessarily lay further north ; one is repre- 
sented by the old entrance now named Warren’s gate, the other 
has not been identified. Josephus’ third gate whic h led to the 
“ other ” or lowxr city was undoubtedly Barclax 's gate, and not, 
us is usually maintained, an entrance from Robinson’s arch. 
In the south w^all were tw^o gates -the Huldah or “ mole ” 
gates of the Mishnah (Middoth, i. 3)— represented by the jircsenl 
“ double ” and “ triple ” gates. Like the three last mentioned 
tlicy had to be placed at the foot of the loft\ retaining wall. 
Prom either gate a doulde ramp, which passed under the royal 
porch, led into the court in the direction shown on the accom- 
panying plan. The Mishnah also names the “ vShushan gate ” 
on the cast and the “ Tadi gate ” on the north. 

Rountl the four sides of the great court ran a succession of 
magnifi('ent porticoes in the style of contemporary Hellenistic 
architecture (Ant. XV. xi. 5). Those on the K.y N. and W. sides 
had each three rows of columns forming a double walk or aisle ; 
the eastern colonnade bore the old name of “Solomon’s Porch” 
(John X. 23; Alls iii. ii). The southern portico was still 
more imposing and magnificent. 

It ha<l three aisles formed by four rows of monolithic marble 
columns of the Corinthian order,® the first row engagetl in the 
.south wall of the court. I'he two side aisles were ft. in width, 
the central aisle half as wide again (45 ft.); the height of the 
former may be estimated at circa Oo ft., that of the latter at ux) ft. 
{Exp. Times, xx. 68 L). Tlie roofs were formed ol deeply coffered 
cedar beams, that of the centre aisle being supported on pillars 
partly engaged in an ornamental stone balustrade. 'I'he “ royal 
porch." as it was terined, w'orthily represents tlie high-water mark 
of Herod’s architectural achievements in connexion with tl>e recon- 
struction of the temple. 

(b) The Inner Courts and Gates . — To the outer court Jew and 
Gentile, under certain conditions, had alike access. The 
sanctuary proper, from which the Gentile was rigidly excluded, 
began when one reached the scries of walls, courts and buildings 
which rose on successive terraces in the northern half of the 
great cndostirc. Its limits were distinguished ])y an artistic 
stone balustrade, named the sdre^, whii'h bore at intervals notices 
in the Greek tongue warning all Gentiles against advancing 
further on pain of death. Jfeyond the sdre^ a narrow stone 
terrace, af)proached b\’ flights of steps, was carried round all 
sides of the sanctuary save the west (see Bell. Jud. V. i. 5 |§ 38]), 
and extended to the foot of the lofty fortified walls of the temple 
enclosure (see X Y Z on plan, fig. 3). 

The walls, over 35 ft. in height (25 cubits), were pierced by 
nine gateways, marked Hi to II9 on the acconif^anying plan, 
of which four were in the north and .south walls respective!} , 
and one in the east wall, 'i'hesc nine gates opened into massive 
ttvo-storcyed towers, each 30 cubits deep (Bell, jud. V. v. 3). 
lught were “ covered over with gold and silver, as were also 
the jambs and lintels ” (ibid.), while the ninth, the principal 
entrance to the .sanctuary, in the cast wall (H5) was coirqiosed 
entirely of Corinthian brass, the gift of a certain Nicanor. Hence 
it was variousl)' named “ tlie Corinthian gate,” “ the gate of 
Nicanor” and “ the beautiful gate ” (Acts iii. 2, lo).^ 

Entering the sacrosanct area i)y this gate one found oneself 
in a colonnaded court, known as the I'ourt of the women (A) 
since women as well as men were admitted to this I'ourt, 
which indeed was the regular place of assembly for public 
worship. The four corners of the women’s court were occupied 
by large chambers for \'urious ceremonial purposes, while be- 
tween these and the gal (‘-houses were smaller chambers, one 
set being known as “ the trea.sury ” (Mark xii. 42). 'I'he 
western side was bounded by a high wall, beyond which, on a 
higher level, lay the inner or priests’ court. 'I'he entrance to 
the latter was by an enormous gateway, 50 cubits by 40, 
through which an uninterrupted view was obtained of the 
altar and of the temple beyond it. To this ‘‘ upper gate ” 

® One such gigantic monolith was cliscovero<.l a few years ago 
in a tUsnsctl quarry (see Exp. Times, xx. (>9). 

* For this triple identification see Schurer’s essay, Zeits. f. 
nrutest. TF|.«;5. (1906), 51-58; Berto, Brv. drs 6 tudcs juives, lix. 
(1910), 30 f. ; also Exp, Times, xx. 270 f. 
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(Hio) a flight of fifteen semicircular steps led up from the court 
of the woiiKii. 

On a level with the entrance and running round three sides 
of the inner court (so Josephus) was a narrow strip (B), about 
t 8 It. broad, called the “ court of the men of Israel.” The rest of 
the oblong area, however, was reserved for the priests and such 
of the lait)- as might reejuire admission for the offering of their 
sacrifices. .\s in the lower court, the spaces between the gates 
were occupied by chambers, as to the purpose of which details 
are given in ihc Mishnah. 

W'ith regard to the more precise location of these temple 
courts, the present writer in the series of essays above referred 
to (see csp. A’.v/>. TimeSy xx. 181 ff.)/ has endeavoured to prove 
that tlie ivh ole forty ess-sanctuary within the great 7 aaJIs stood on 
what is no 7 c the inner platform of the Haram, the present extended 
area of whicli is indicated by the double dotted line on the plan. 

Acc'.ording to the Mishnah {Middoth, ii. 5. 6) the upper and lower 
courts togetlier fonnctl a rectangle measuring ^^22 cubits from west 
to east by I ^5 cubits from north to south, the upper court 1.S7 by 
135, the lower 135 by 135. Thit, on the one liand. no account 
is taken of the gate-towers and priests’ chambers which line<l tlie 
courts, and on I bo other, the freipiont recurrence of the mimber 
II and its muUi})les in the details which make up the above totals 
awakens suspicion as to their accuracy. Tlie mensurements of th(‘ 
acconn>anying plan are based on a critical comparison of the dal a 
ol the Mishnah and tliose of Josephus with tlie relation of the whole 
to the altar on tlie sakhra (see next section). The total area 
coveretl by tlie saiictiiarv. including the terrace or hluf is entered 
as 315 cubits (4^2 ft.) across the rock from west to cast, and 250 
cubits {307 It.) Irom nortli to south (for the detaileil measurements 
see lixp. Tnucs, xx. iSi If., 271 ff.). Tlie U])]3er ccnirt shows an 
area of i7t) cubits by 160, the lower court lias a free .space between 
the colonnades of 135 cubits (the Mishnah tigure) by an average 
witllli ot ihiiubits. 

(r) The . lllar of Burnt-offering. — Ilcrod’.s great altar (D on 
the ).)lan) was formed of unhewn stones, like that wliieli preceded 
it. Its size, however, w'as increased till it formed a square, 
each side t)f whicli measured 32 ctiliils or 47 ft. at the base, thus 
occupying almost the whole of tlie exposed surface ol the 
sakhra. 'the sides of the sopiare deiTcased iqnvards by three 
stages until the altar-hearth was only 24 cubits scjuare. 'The 
jiriesls went up by an inclined approach on the .south side 
(cf. ICxod. XX. 26). To the nortli was the plai'e where the 
sacrilirial victims were .slaughtered and prepared for the altar 
(ef. Levit. i. 11). It was provided with rings, pillars, hooks 
and tables. A laver (() on the plan) for the jwiests’ ablutions 
stood on the west of the altar ramp. 

{d) 'J'lie Temple Jhiilding.—A few yards to the west of the 
altar rose the temple it.self, a glittering mass of white marble 
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Fi< 3. 4. — Diagrammulic Section of Ihrod’s Tciiiple and Porch. 

and gold. Twelve sti'ps, corresponding to tlie h(;iglit (12 half- 
cubits) of the piatforin, led up to the entrance to llie porch, in 
the disposition of its parts Herod’s temple was in all essential 

’ A nummary of the results is given in the article “Temple “ in 
Hastings’ Diet, of the Bible (igoc)). 


1 rcsjxrcts a repli(‘a of its two predecessors. But there were 
differences in details, d'hus the porch was increased in width 
and height until its front elevation mcixsured, according to 
our authorities, Josephus and the Mishnah, 100 cubits by 100. 
I'his, however, probabl\' includes the platform, as the principles 
of proportion in relation to tlie other dimensions suggest 96 
cubits by 96 (over 140 ft.) as the actual mea.siiremcnts. In 
shape the porch may be supposed to have retained its original 
likeness to an EgN-ptian pylon, as suggested in the accompanying 
diagram (lig. .\). 

The holy place (F) ivtaineil its former area (40x20 cubits), 
but was raised in height to .p) cubits. A niagnilicent double 
curtain, enilmoidercd in colours, screenetl off the most holv iilace, 
which remained a perfect cube of 20 cubits each way. By intro- 
tlucing a ])assage-way giving access to the siile-cliambeis and 
requiring an rxtra outer wall, Herod increased the width of the 
temple building tout least 60 cubits (70 according to the IVri.shnah). 

The ])roblcin of the height of tin; naos remains almost as ])er- 
plexing .as before. Josephus, it is true, agrees with the Mishnah 
[Middoth, iv. O) in giving it a height of ojo cubits. It may be that 
Jlerod, “if he was forbuldeii to extend the lb)use, would at least 
make it soar 1 ’’ (G. .\. Smith). But the details given by ihc 

Jewish doctors do not insjurii confulence, for, as Fergiisson long 
ago perceived, “ one storey is merely an ill-understoo<l dipdication 
of the other.” A more modest height of bo cubits (.S8 ft.), ecpial 
to the extreme widtii, giv(‘s at least an clement of proportion to the 
edifice which is altogether wanting in the traditional figures (compare 
the accompanying cross section, tig. 4). 

'I'he open entrance to the ]H)rch now measured 40 cubits by 
20, equal to the section of the holy place, 'fhe “ great door of 
the house.” 20 cubits high and 10 wide, was covered willi gokl ; 
in front was suspended a richly embroidered Babylonian v(‘il, 
w’hile aixive the lintid was fix(‘d a huge gold*’n vine. 

(c) The Temple Furniture. — 'J'his remained as before. In 
the holy place in front of tlie holy of holies, still a dark jind 
enrply shrine, stood the altar of iiK'en.sc, against the south wall 
the .seven* bramJi(‘d golden lanqistand, and opposite to it the 
table of siKavfiread. 'I'he two latter, as every one knows, 
were carried to Rome by 'I'itiis, and representations of them 
may still be seen among the si iilplures arlorning the arch which 
bears his name. 

When one consi 1(ts the extraordinary height and strength 
of the outer walls of the temple ttrea, parts of which excite 
llie wonder of every \’isitor to the holy city, the wealth of 
art lavished upon the wide-extended cloisters, the imposing 
character of the temple facade, and the impression produced 
by the marble-paved terraces and courts rising in .suci'ession, 
each above and within the other, one is not surprised that the 
temple of Herod was reckoned among the architectural wonders 
of the ancient world. There is for once no exaggeration in 
the words of Josephus when he records that from a distance 
the whole resembled a snow-covered mountain, and that the 
light reflected from the gilded porch dazzled the .spectator like 
” the .sun’s own rays ” (Bell. Jud. V. v. 6). 

Liikratuki-.. — III atklitiun to Uiv primary sources, the Bible, 
Josephus, ami the Mishnah treatise Middoth (eil. Surenhu.siu.s •with 
rommeiitaries), the comment.iries ami notes on Kings by Benzinger, 
Kittel, Stade. Huriiey ami Skinner, tlie articles on tlu* temples in 
the recent Bil)Ie l)ictionari<*s and the “ .Archaeologies ” of Benzinger 
and Nowack, the following should lx*, consulted : Do Vogu6, Lc 
J'emple dc Jhxisalem (1864); Jas. Fergusson, The Temples of the 
Jpii's (1878); IVrrot et ciiij)ic*z, Lc Temple dc Jerusalem (1889); 
r. Schick, Die Stiftshiitlc. dev Tern pci, tVc. (1896) ; W. Shaw (aMe- 
rott, Solomon's Temple (i(;ob), and The Second Temple, &c. (1908) ; 
K. Kittel. "Tcmpcl” and " Tempcl^erdtc " in Hcrzog-llauck, 
h'ca/encylibtpddir, 3rd ed. (1907), vol. xix. ; G. A. Smith, Jern- 
<i(drm, 2 vols. (1908, see index to each vol.) ; also \V. K. Smith’s 
art. “ Temple “ in Hnev. Brit,, gth ed. For Herod’s temjile more 
especially see Maimon'.des’ treatise Beth Ita-hehhha (the chosen 
house), trails, in Quart. Statement of I’al. i-xj^lor. Fund (1885) ; 
an<l the recent studies by Watson, ibid, (iHgO and 1910); Water- 
house in Snndav's Sacred Sites of the Gnspcls (1903); A. K. S. 
Kennedy, “Some TVoblems of Herod’s remple,” lixpository Times, ^ 
vol. XX. (igoS-iQoT)); G. Dalmnn. “ Per zweitc Tempel zu Jerusalem,” 
in the Paldstinnjnhrhuch (igoo) ; P. Berto, “ Le Temple de J^*ru- 
salem,” Rev. des Etudes juiees, lix.-lx. (Jan. -July 1910), and the 
articles in the Jewish F.ncvclopacdia. h'or the study of the site 
the works of the English surveyors (see J kri hai fm), including 
Sir Wilson’s largi'-s' nie map of the Haram. are imlis])ensable. 

(A. H. S. K.) 
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Egyptian Temples . — la the architectural sense the earliest 
temples in Eg>pt probably consisted only of a small cclla, or 
sanctuary, with a portico, such as arc represented in the models 
of soiil-liouses found in 1907 by Flinders Petrie at Rifch ; in 
front of tiiese various additions were made, so that eventually 
the temple assumed far greater importance than was at first 
contemplated. This custom is at variance witli that which 
takes place in the development of other architectural styles, 
w'here the older buildings arc constantly taken 
down and rebuilt in accordance with the in- 
creased knowledge acquired in construction and 
design. It follows from this that although the 
Egyptian temples vary in their dimensions and 
extent, as a rule they present the same dis- 
position of plan. The priiK'ipal exceptions to 
this rule are the sepulchral temples, such as 
those of Deir el Bahri, and the more ancient 
example adjoining it, discovered in 1906, in 
which there are no enclosed halls of columns 
or sanctuary, and the Afammeisi temples 
(fig. 5), which in plan resemble the Greek 
pcristylar temples and might have been sug- 
gested by them, had not the example at 
Elephantine (destroyed in 1822) been of much earlier date, 
having been built by Amenophis III. (1414-1379). 

'the earliest example of Avhicli nanajiis have been found is the 
temple built by ('eplin-n in front of his pyramid at ^Memphis, and 
this consist('d only of a sanrtii.iry of small size without any archi- 
tectural ])retensions. The next in date would l»e the sepulchral 
temple built by Mentuhotep (2832-2796) adjoining Deir el Bahri 
at 'Diehes ; then follows the sanctuary of Kaniak, built by Senwosri 
{I'sertcsen) I. (2758-2714), wliich formed the nucleus of that 
immense temple, which cov’ered an area of 400,000 S(i. ft. This 
tenq)le may bej taken as an extreme type of the accumulation 
which is found in nearly all the Eg^qitiau temples, owing to the 
adtlitions made to the original structure by succ<-ssive numarchs, 
instead of rebuilding, as was the general custom iu all other styles. 
To a certain extent tlie same conservative principle seems to have 
governed the ilesign of all other temj'les, and even the temple at 
Edfu, which was std out on a plan conceived from tlie lirsl, has 
the appearanc(; of having been added to at various periods, the 
fronts of the inner halls showing inside, those built in front. Tt is 
not only in the plan that the close resemblance of one building 
to another is shown ; the architectural design is repeated in the 
earliest and latest temples; the raking sides of the pylons and 
walls with the lorus-nioidding of the quoins and the cavetto cornice 
arc identical, so that it is only by the inscriptions tliat one is able 
to ascribe the buildings to the kings of the i8th or following dynasties 
and distinguish them frf)m tlios(? erected by the rtoleiuies, or even 
under Roman rule. 'I'he only dihercnccs are those exhibited in 
the great halls of columns, which, in tin* earlier temples, were built 
in between the pylons and side walls, receiving their light through 
clerestory windows, as at Kaniak (fig. 6), the other tcmplt?s in 
its vicinity and the i^ani'*ssenm ; whereas in the later temples 



on one side of the walls a screen w'as built between the columns, 
over which the interior was lighted. The second change w’as that 
made in the capitals of the columns, which are of w'onderful diver- 
sity of design, even in the same hall, including every variety of 
river plant, in addition to the papyrus and lotus flowers ; in the 
later temples also the columns are more slender in their propor- 
tions and not set so closely one to the other. 

Although generally the temples arc built symmetrically on a 


central axis, w'ith walls at right angles to one another, there are 
some special exceptions ; thus the axial line of tlui great entrance 
court of the temple at Luxor is at an angle of about 15® with that 
of the temple in its rear, and in the island of Philat- 110 two buildings 
arc on the same axis or are parallel to or at right angles to one 
aiu)thcr, thus conforming to the irregular site on which they were 
built. 

Assyrian, — 'I'hc temple in Chaldaea or Assyria (knowm as a 
ziggurat) was of an entirely different class, and took the form of 
a many-storeyed structure, of which the typical example is the 
Hirs Nimriid. This originally consisted of six .storeys, each 
one set behind the other, so as to admit of a terrace round each, 
the upper storey being crowned by a shrine. 

Access to the several storeys w^as obtained by flights of steps, 
either lying parallel with the front or in one continuous flight in 
ctuitre of same, or again as at Khorsabad by a raitq) winding round 
the tower ; the architectural design consisted of sunk panels on 
the various storeys wath battlement parapets, and, like the Birs 
Nimnid, the several storeys were detlicatcd to thi' seven planets, 
the walls being enriched w'ith tlie colours .sacred to t-ach. 

Greek and Roman , — In Greece the etirliest example of a temple 
is that of the Ileracum at Olympia, ascribed by Dr Ddrpfcld 
to the loth century b.c. The Heraeuin (fig. 7) consisted of 



Fig. 7. — The llerac'um. 


From Curtius and Adler’s Olympia, by permission of Refircnd & CTo. 

a central naos or sanctuary with pronaos in front and opis- 
thodornus in the rear, the whole enclosed by a peristyle, thus 
presenting the characteristics of the fully developed temple 
of the 5th century. As, however, the description of the several 
types would be rendered clearer if they wctc taken from the 
simplest plan to the more elaborate, adopting to a certain 
extent the definitions given by Vitruvius, they are as 
follows : — 



Fig. 5. — Plan 
of Mammeisi 
Temple, Idiilae. 
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Di style-in-antis, a cclla or naos preceded by a portico of two 
cohnuns between the prolongation of the cella wall. Fig. 8. 

The 'rem])le of 'rheriii.s Rhamrius. 


Fig. 8. Fig. 9. t'lo. 10. 

- A mphidistvlc-in-autis, similar to the foregoing 

O but with a st*cond portico in the rear. E'ig. 9. 

The 'remple of Diana Propyloea, Eleusis. 

Tciyasiyle prostyle, witli a ])ortico of four 
columns in front. Fig. 10. The Temple B. Sclinus, 

Tetrastyle amphiprosivle, with an additional 
portico oi four cohimns in the rear. Fig. 11. The 
remple of Nike Apteros, Athens. 

Jlcxustylc peripteral, six columns in front 
and rear and a p«*ristyle I'oiind the cella form- 
ing a covered passage round. ^ 

1 1 I'lg. 12. d'he Temple of Theseus, ••• • • 

Atliens. r ■ • • ■ ^ 

Oitostylo peripteral, eight col- T 
limns in front ami rear and a peristyle round. r ■■■■■■ 

Fig. 13. 'J'Ih* Farthenon. Athens. r I i * 

()rtost\'le dipteral, eight columns in front and LI ■ ^ 

rear and a doulile row in tlie jieristyle. Fig. 14. LI 1 

The Temple of Jujiiter Olympius. Athens. r ■■■ aJ ^ 

Octostyle pseudo-dipteral, similar to the last, L ||| p # ■ • 

<‘\(i’pt that th(' inner row of columns is omitted. i ' ^ 

thus giving a jiassage ronml of twice the ordinary Ir 
width. Fig. 15. The 'I'emple ol Apollo (Smiii- 
theii.s), 'L'road. ^ , 

Th'casfv/e dipteral, ti'ii columns in front and 
rear and a double row' in tlie peristyle. Fig. 16. The Tempk* 
of /\])ollo Didymaeus, at Braiichidac, near Alil- 

_*•••••• ••! etns, 

J • Jj do these there are a few e.xceptions : — 

J ^ , Ji lleptastvle psrudo-peNpteral, seven columns in 

jj , , ^|| front and rear with walls built in between the 

|« HMaMH • range of colninns, so th.at they wen; only 

|p • semi-detached, as in the temple of Jujhter Olympius 

■I* I I j| at Girgeiiti. 

r • • • 

* r • F.nneastyle peripteral, nine columns iii front and 

I* • • #1 p<*ristyle luuiul as in tin? so-calle<l 

{• • • •I Basilica at J^aestum. Of eircid.ir temples there 

•! were tw'o varieties : — 

!« •••••• 

Monopteral. :i series of columns built in a circle, 
Imt without any cella in the centre ; and 

Pig. 13. 

Ih'ripteral, with a circular cella in the centre. 
Fig. 17. I'he IMiilippeion, Olympia. 


1 


The Tempk* 






Fig. 14. 
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Fig. 15. 


The above definitions apply to Greek temples, whether of 
the Doric, Ionic or Corinthian orders. The Romans in some 
of their temples adopted the same dispo.sition, but with this 
important difference, that, instead of the temple resting on a 


stylobate of three steps, it was raised on a podium with a flight 
of steps in front. In some of their temples, requiring a larger 
cella wherein to store their works of art, it 
occupied in the rear the full width of the 
portico in front ; they retained, however, the 
semblance of the peristyle, the columns of 
which became scmi-attachcd to the cclla 
wall. If the portico had four columns, the 
temple was known a.s tetrastyle pseudo- 
peripteral, of which the so-called temple of 
Fortiina Virilis at Rome is an example ; 
and if six columns, hexastyle pseudo- peripteral, as in the 
Maison Carree at Nimes. 

Ill frtmt t)f the linos or cclla of the (xreck temple there was alwavs 
a proiiaos, viz. a vestibule with two or more columns in antis, ainl 
in the rear a simil.ir feature known as tlie opisthoilomus or treasury ; 
ill a fiwv cases, as in the Parthenon, tins formeil a sejiar.ite chamber, 
which was entered through a similar vestibule to that in front of 
tin* naos; this same vestibule in the absence of the separate 
chamb<*r was sometimes enclosed with bronze grilles and used as 
the opisthfxlonms ; the Latin term posticum is 
frcciiiently given to this rear vestibule, for which 
the Germans and Aineric.nns have adopted tlie 
term epinaos when .speaking of Greek temples, 

Tn Roman temples the |>osticiim is rarely found ; 

Ihe portico, on the otlitT liand, was increa.sed in 
iin]K>rt ance, being freipiently the de]>th of three 
liays or colnmniatioiis. In most of the early 
(in‘ek temples the cellas were com])aratively 
narrow, owing to the dilficulty of rooling them 
over, as th<* (inn ks do not seem to liave ?>een 
ac<]u.'iiiited with thi' ])rinciple of the Irusseil 
bt'.'im. When therelbn* more tlian the usual 
width was r<‘<piired it Ijecanu* m*cessary to 
introtluce columns on each side witliin tlie cella 
to carry the ceiling and roof, the earliest example 
of wliicli existed in the Meraeiim at 01vin]>ia. 
dhere are two other temples in whicli .some of 
these internal columns still exist, as in th(' 
temples at Aegina and 1 ‘acstiim. .At Aegina there 
wa re live columns on each side, carrying an archi- I'lG. 18. 

trave with live sin.illef eolnmiis super)H)sed ; in 
tlie t«*ni])le ot Ne])tnne at Paestum there were st'ven on each sitle ; 
and ill th<“ Parthenon nine columns and a sepia re ])ier at the end 
with three' colmniis in the rear, (hiis constituting an aisle on three 
sieles, rejunel which ])rivile‘ged visitors, like Pausanias, were allowe*el 
to pass, there lieing laron/.e rails betwa-en tlu' columns. In the 
teiujdt* of 7.CUS at ()J\’m]>ia trae e‘s f>f tlie* liairiers have* been ff)unel, 
as also of an ii]>]u*r g ille-ry, aci ess tei whie h was givt*n by a w'ooileii 
staircase. 'I’he <piestion of the lighting of these temples lias never 



Fig. 19. — Temple of Aphaea at Aegina. \Ve*st Front. 


been definitely .settl»*el ; it is probable tliat as a rule the only direct 
light received was that through tlie open dejorway (see Hypakthros), 
In tlie earliest temples, tlio.se td the I [eraeum at Olympia, of 
Apollo at 'I hermon, and the archaic leiipile at Argos, the columns 
of tlie peristyle were in wood and carried a wooden architrave ; 
in the lleraeum the w*ooden columns were re])lacecl by columns in 
stone when they showed signs of cleterioration ; the earliest stone 
columns which were introduced date from the. btli century, and 
Pausanias in the 2nd century saw one wood column still in situ 
in tlie opisthodomus. From about the middle of the 7th century 
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the columns were always in stone, and were generally built in 
several courses with ilrums or frusta, there being very few instances 
of monolith columns in Greek temples ; the Romans, on the other 
hand, in their ])rinc.ipal columns considered the monolith to be 
more monumental, and not only emjdoyed the finest Greek marbles 
to that end, but used granite and por]»hyry. 

fhe favourite typi* of t'.reek temple was that known as hexa- 
stylo peripteral, of which the temple of Aphaea at Aegina, of the 



ETg. 20. 


Doric order, is one o( the best rv'ed examples; on account 
of tlio widitli of its naos it was necessary to provide columns insiile j 
it to carry the c< iUng and the roof, so that it represents the Inlly j 
developed type of a. Gre^k temple. The ]dan of the temple is 
shown in Ibp i8 ; the eievation is given in fig. to. representing 
the west front, the columns of which ri’st on a stylobate of three 
steps, and carry the entablature and p('(liment, Idg, 20 shows 
the three rjr-.t columns ot the flank elevalloii, tlie entablature 
carried by tlu'in, and tlw tiled roof with aiitefixa and crested ridgi . 


were other shrines, altars and treasuries ; in Athens the Icmcnos 
was the Acro])olis, on which the temples were built ; at Delphi 
it was in a valley on inclineil ground ; and in Girgt nti the temples 
were raisetl on the ridge ol a lull ; in all these cases the ('.reeks 
accepted the inccpialities ot the site, and, adding art to nature, 



Fk;. j2. 



Fig. 21 gives tlie sei’llon through th<’ st>]obaU*, peristyle and 
pronaos, and half of the naos, showing the superposed columns, 
ceiling and roof, all basc'd on the conjectural rest cu'at ion by 
('ockerell. The temple of Aegina is siipposctl to have bei n erected 
about 500 B.C., the magnificent sculpture with which it is enriched 
being added c. 480 b.c. The temple was built of a fine ealcareons 
stone from quarries close by, which was coaled over with a thin 
layer of stucco of lime and marble dust ; this enabled the masons 
to give finer yrofdcs to the mouldings, and aflonled a field for 
colour, of which the restoration is shown in ('ockcTell’s Tcwplc 
of A cp^ina, from which the illustrations are taken; the cymatiiim 
and the tiles covering the roof were in Parian marble. 

The Greek 'rcnqiles were always enclosed in a Icmcnos, in wliicli 


unite. I their work with that ol 11'...* Oeator, so that il sji'med to 
form part of the same design. .Some of the sites of the tenqdes, 
such as those at ()lympia, Epidaurus and Delos, were praclicall\' 
level, but even in those the temples and other structures wen; 
arranged in groups, thus producing .1 iniicli luoie ])ict ures(jut‘ ellt'ct 
th.an in those of the !b>mans, which, when enclosed, were always 
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planned on axial lines and raised on artilicial platforms or buToces, 
as at Baalbek, Palmyra and Ai/.aiii, with peristyles round llie 
raised court. The best-preserved Roman temple is that known as 
the Maison Garree at Nimus in the south of France, a liexastyle 
pseiitlo-peripteral temple, of which the ck vatioti is given in fig. 22 
and the plan in fig. 23. It was of the ('orinfhian order, and 
instead of a stylobate ot three steps was raiserl on a ]iodinin 11 ft. 
high with a flight of steps in front, h'or further descriptions of 
both the Greek and Roman temok's sec ARciUTKCTURr: 

(R. P. S.) 




TEMPLE BAR— TENBY 


TEMPLE BAR, an historic site in London, England. In more 
than one of the main roads converging upon tlic city of London 
a bar or chain marked the extra-mural jurisdiction of the 
Corporation. Temple Bar stood at the junction of the present 
Strand and Ideet Street, over against the Jaiw Courts. A bar 
is first mentioned here in 1301, but the name is most familiar 
in its a])plicalion to the gateway designed by Sir Christopher 
Wren, whii li repku'ed an older structure on this spot in 1672. 
This tvas removed in 1878, and set up in 1888 at the entrance 
to 'riieobalds Park near (.‘heshunt, Hertfordshire. A pedestal 
surmounted by a dragon or “ grillin ” marks the old site. 
When the sovereign is about to enter the city in state, whether 
by 'remplc Bar or elsewhere, tlic Lord Mayor, in accordance 
with ancient custom, presents idie sword of the city to him, and 
he at once returns it, Eormerly the bar or gate was closed 
against the sovereign until this ceremony was carried out. 

TEMRYUK, a seaport of Russia, in northern Caucasia, and 
in the go\'ei nment of Ruban, on the Sea of Azov, 81 m. W.N.W'. 
of Ekaterinodar. Pop. (1897) i Here was a 'lurkish 

fortress, Abas, till 1774. The place is now a growing seaport 
for the export, of grain, and has many Hour-mills. 

TENANT (from Lat. tenerCy to hold), one who holds real 
property by some form of title from a landlord. P'or the forms 
of teiiaiicv, see L.\ndluki) and 'fioNANT. 

TENANT-RIGHT, in law, a term ex])res.sing the right which 
a tenant has, either by custom or by law, against his landlord 
for I'onipensation for improvements at the determination of his 
tenancy. In Emgland it is governed for the most pari by the 
Agricukural Holdings Acts and the Allotments and Small 
Holdings Ads (see Landi-ord and Tknant). In Ireland, 
tenant-right was a custom, prevailing particularly in Ulster, 
by which the tenant aecquired a right not to have his rent raised 
arbitrarily at the expiration of his term. 'Fhis resulted in 
Ulster in I'onsidenible fixity of tenure and, in ('a.se of a desire 
on the part of the tenant to sell his farm, made the tenant-right 
of considerable capital value, amounting often to many years^ 
n’nt. 

TENASSERIM, a division of Lower Burma, biordering on 
Siam. Area, 36,076 sq. m. Pop. (1901) 1,159,558, including 
38,269 Christians, th(‘ great majority of whom are Karens. 
'I’he iieadciuarters of the ('ommissioner arc at J\I()ulmein. It is 
divided into six di.stricts: 'I'oungoo, Salween, Thaton. Amherst, 
Ta\'oy iuid ^lergiii. It formed the tract south of Pegu con- 
quered from Burma in 1826, whic h was for many years known 
as the 'fenasserim province, 'fhe southern exlrernity of the 
division approaches the insular region of Malaysia, and it is 
fringed along its entire western coast by a numl)er of islands, 
fcjrming in the north the l\Ic)seos and in the south the Mc-rgui 
Arc'hipclagc). 'i'he eastern frontier is formed by a mountain 
range* 5000 ft. high, which ac ts as a water-parting belweem the 
Tenas.scrim and the Siamese river systems. 

TEN BRINK, BERNHARD EGIDIUS KONRAD (1841-1892), 
German philologist, of Dutch origin, was born at Amsterdam on 
the 1 2th of January 1841, hut was sent to .school at Du.sseldorf, 
and afterwards studicxl at Munster, and later under Dicz and 
Delius at Bonn. In 1866 he began to lecture at the Munster 
Acxideiny on the philology of the Fmglish and Romance languages. 
Ill 1870 he became professor of modern Languages at Marburg, 
and after the reconstitution of Stras.sburg University was ap- 
jiointed professor of Engli.sh there in 1873. In 1874 he began 
tf) edit, in c'onjunction with W. Scherer, E. Martin and E. 
Schmidt, Quelhm u? 7 d Forschungen ztir Sprache 7 otd Kulliir- 
geschichte der germanischen Vdlker. He devoted himself for many 
years to the study of Chaucer. In 1877 he published Chaucer : 
Sludien zur Geschichie seiner Enhmckelung und znr Chronologic 
seiner Schriften ; in 1884, Chaucers Sprache mid Verskunst, lie 
also published critical editions of the Prologue and the Com” 
pleynic to Pitt\ Ten Brink’s work in this direction .stimulated I 
a revival of Chaucer study in the United Kingdom as well as ! 
in Germany, and to him was indirectly due the foundation of 
the English ('haucer Society. His Bemvulf-Untersuchungen 
(1888) proved a hardly less valuable contribution to the study 
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of Early English literature. His best knowm work is his 
Geschichie dcr engliscJien Literatur (1889-93), (JCnglish liy H. 
Kennedy in Bohn's Standard Library)^ which was unfortunately 
never completed, and broke oH just before the Elizabethan 
period. It was his intense admiration of Shakespeare that finst 
attracted him to the study of Eniglish, and five lectures on 
Shakespeare delivered at Frankfort were published after his 
death (1893). Ten Brink died at Stras.shurg on the 29111 of 
January 18(92. He was a great teacher as well as an accurate 
and brilliant writer, and from many countries students flocked 
to his lecture-room. 

TENBURY, a market town in the Bewdlcy parliamentary 
division of Worcestershire, England, on the Kidderniinster- 
WooRrtoii branch of the Great Western railway, 153 in. W.N.W. 
of London. Pup. (1901) 2080. It is pleasantly situated on the 
right bank of the I'eme, here the boundary with Shropshire. 
The town lias a spa, whose waters are efficacious in rheumatic 
affections and diseases of the skin. 'Fhe c'liureh of St Mary the 
Virgin has Norman remains in the tower and ehaneel. 'Fhe 
district produces hops and fruit, and there is trade in cider. 
The 'I'eme abounds in trout and grayling, and Tenlniry is in 
favour with anglers. At Old Wood, 2 ni. S.W. of 'Fenbury, 
are St Mic'hael's c hurcli and college* (1858), founded and partially 
endowed by the Rev. Sir Frc'derick Gore Ouseley, in which the 
ordinary preparatory education of boys is combined with a 
school for choristers and instruction in ecclesiastical music!. 

TENBY, a market town, seaside resort, a municipal and 
contributory parliamentary borough of IVmliroke.sbire, Wales, 
finely situated on a long narrow promontory of limestone rock 
waslied on three sides 1)\' the sifa on the west shore of C'ariiiarlhen 
Bay. Pop. (1901) 4400. 'Fenln' is a .station on the Whitland- 
Pembroke Dock branc'h of the South Wales system of the Great 
Wc‘stern railway. Its chief tittraetions as a watering-place arc 
its picturesque appearance and surroundings, its extensive 
anticiuarian remains, its mild climate and its two excellent 
beaches known as the North tind South Sands. 'Fhe ancient 
tenvn w'alls survive almost intact on the north and \v'est sides, 
and retain the fine St George’s gateway, locally c’allcxl the “ Five 
.Xrc'hes." 'Fhese walls, w'hic'h were largely rebuilt by Jasper 
Tudor, earl of Pembroke, during the >Vars of the Ro.ses, wctc 
again repaired under Elizabeth (luring the alarm of the Spuni.sh 
iiuasion, as is .sliown by a contemporary tablet bearing the 
rjueen’s cipher and the date 1588. Fhe inconsiderable ruins 
of the castle, presenting a portion of the keep and outer walls, 
occupy a rocky j)eninsula to the S.E. of the town known a.s 
the Castle Hill, wliich also contains the Welsh national monu- 
ment to Albert, prince* coirsort, an immense*, statue and pedestal 
of white marble (*riM:ted in 1865. Upon the Castle Hill is a small 
museum, containing some anticiuities and good collecticjns of 
the Icjcal flora and marine fauna, fc.)r which last 'Fenby has long 
been celebrated. Oppo.site tlie Castle Hill, alxmt joo yds. 
distant, but only accessible to foot passengers at low tide, is 
St Catlierinc’s Rock, w'ith a fort constructed in 1865. Facing 
the ICsplanadc and South Sands, about 2J m. frcjiri the shore, 
stretchc*s Caldy Island, i m. in length and jjrd m. in breadth, 
W'ith a ])opiilation of sevemLy persons and c'ontaining a ruinecl 
priory, wdiic h was a subsidiary house to St Dc^gmell’s Abbey. 
Fo the west, between Caldy Island and Giltar Point on the 
mainland, lies St Margaret’s Rock. The pari.sh church of 
St Mary, situated at the northern end of I'udor Square, the 
principal open space in the town, is one of the largest churches 
in South Wales, and exhilfits all varieties of architecture from 
the 12th to the ifith centuries. Its massive t(jwa*r, crowned 
with a .spire, is 352 ft. high, and forms a prominent object in 
all views of the town. The handsome interior is remarkably 
rich in early tombs and monumc*nts, the most important of 
them being the elalDoratc altar-tomb of John and Thomas 
White (c. 1482), mcmliers of an ofiulcnt family of merchants 
long seated in 'Fenby. In the adjoining churchyard arc some 
remains of the Carmelite friary founded by Jcihn dc Swynemore 
in 1399. The harbour on the northern beach is protected by 
an ancient stone pier, and in 1895 an iron pier was erected below 
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the Castle Hill for the convenience of the steamboats which ply 
between the town and Bristol, Ilfracombe, &c. 'I'he trade of 
'Fcnby is inconsiderable, but the fisheries, for which the place 
was noted at an early period and which gave it its Welsh name 
of Dinbych y Pysgod, are of great value. 

'fhe name of Tenby is undoubtedly a corrupted form of 
Daneby, recalling the Scandinavian origin of th(‘ place, 'fhe 
real importance of Tenby dates from the 12th century, when 
walls, castle and church were erected for the convenience of the 
Flemish colonists, who were then being planted in r)\ fed. On 
more than one occasion the newly-founded town was captured, 
sacked and destroyed by marauding bands of Welshmen, 
notably in 1152 ; but on each occasion the place was n‘l)uilt 
and refortified by the earls-palatine of Pembroke, who greatly 
favoured this important settlement. Th(j first earl of Pembroke 
to grant a charter of incorporation was William do Valence, 
Qth earl {temp, Henry Ilf.), and these privileges were extended 
by his successor, Earl Aylmer. Henry IV., by a chartiT ob- 
tained in 1402, vested the government of the town in a mayor 
and two bailiffs to he elected annually. Elizabeth in 1580 
confirmetl all previous charters and incorporated the freeholders 
under the designation of “ the mayor, bailiffs and burgesses of 
the borough of Tenby.” During the T5th cimtury and under 
the Tudors the town grew extremely prosperous, and contained 
many wealthy mercantile families, of w’hich that of White offiTS 
the most striking example. A member of this house, Thomas 
White, whilst mayor of 'Fenby, did signal servdcc to the Lan- 
castrian cause in 1471 by harbouring Jasper Tudor, earl of 
Pembroke, and his nephew Hc’nry 'Fudor, earl of Richmond 
(afterwards King Henry VIL), prior to their escape to France. 
John Leland (c. 1540) described Tenby as being “ very wealthy 
by merchandise,” and noted its stone pier and w'ell-built walls. 
'Fhe tow’n suffered severely during the Civil Wars, undergoing 
tw'o sieges, firstly in 1644 when the parliamentarian, Colonel 
Laugharne, took the place by storm, and secondly in 1648 when 
it capitulated to Colonel Horton. After the Restoration the 
importance and wealth of Tenby showed a constant tendency 
to decline, but towards the close of the T8th century it rose into 
great popularity as a w'atering-pla('e, and it has since maintained 
its reputation as the most picturesque, seaside resort of South 
Wales. Since 1536 Tenby has been a contributory borough 
to the Pembroke (now Pembroke and Haverfordwest) parlia- 
mentary district. 

TENCH {Tinea vul^aris)^ a small fish of the Cyprinid family, 
whic'h is one of the commonest and most widely spread fresh- 
water fishes of Europe. It is generally distributi'd in ail suitable 
localities throughout England, but is limited to a few lakes and 
ponds in the south of Scotland and in Ireland. As the tench 
is of comparatively uncommon occurrence in unenclosed waters, 
its place among the indigenous fishes of Gri^at Pritain has been 
denied, and it has been supposed to have been introduced 





from the Continent ; a view which, however, is not supported 
by any evidence, and is practically disposed of by the fact that 
fossil remains of the fish are found in the Pleistocene deposits 
of Great Britain. In central Europe it thrives best in enc losed, 
preserved waters, with a clayey or muddy bottom and with an 
abundant vegetation ; it avoids clear waters with stony ground, 
and is altogether absent from rapid streams. The tench is 
distinguisheci by its very small scales, which are deeply imbedded 
in a thick skin, whose surface is as slippery as that of an cel. 
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All the fins have a rounded outline ; the short dorsal fin is 
without a spine, but the males possess a very thick and flattened 
outer ray in the \'crUral fins. The mouth is rather narrow^ and 
provided at each corner wfith a very small barbe l . Tenc h if 
kept in suitable winters an^ extremely prolific, and as they grow 
within a few yc*ars to a weight of 3 or 4 lb, and are then fit for 
the table, they may be profitably introduc:ed into ponds which 
are alreaclystocked wnth other fishes, suc'h as c-arp and pike, fhey 
live on small animals or soft vc'gctable substances, which they 
root up from the bottom. The albino variety especially, w'hic:h 
is knemn as the “ golden tenc'h,” can be rccommcindecl for orna- 
mental waters, as its bright orange colours render it visible for 
sc^ine distance belcjw the surface of the water. Fhis variety, 
which seems to have been originally bred in Silesia, is not less 
well-flavoured than the normally coloured tench, and grows to 
the same size, viz., to 6 and even 8 lb. 

The tench is really an excellent fish for the table, if kept in 
cool, clear water for a few days, as it is the custom to do in 
Germany, in order to rid it of the muddy flavour imparted to it 
by its favourite abode. 

TENCIN, CLAUDINE ALEXANDRINE GUERIN DE (1681- 
T 740 )j French courtesan and author, was born at Grenoble. 
FTcn father, Antoine Guerin, sieur do IVncin, was president of 
the parlement of Grenoble. Claudine wais brought up at a 
c-onvent near Grenoble and, at the wish of her parents, took the 
veil, but broke her vows and succeeded, in 1714, in gaining 
formal permission from the pope for her secularization. She 
joined her sister Mmc. de Ferriol in Paris, where sh(? soon estab- 
lished a salon, frequented by wits and roiK‘s. Among her 
numerous lovers were the Chevalier Le Camus Destouches, the 
due de Richeflieu, and according to her biographer many other 
persons of distinction. 'J’hc last of her liaisons had a tragic 
ending. !M. de la Fresnaye committed suic'ido in her house, 
and Mine, de 'Fcnc'in spent some time in the Chatelet in conse- 
quence, hut was soon liberated as the result of i\ dci'laration 
of her innocence by the Grand Conscil. From this time she 
devoted herself to political intrigue, especially for the prefer- 
ment of her brother the abbe 'I'cncin, who became archbishop 
of Embrun and received a cardinal’s hat. Kvinlually she 
formed a literary salon, which had among its habitues h'ontenelle, 
Montesquieu, the abbe dc wSaint Pierre, Pierre Marivaux, Alexis 
Piron and others. Hers was the first of the Parisian literary 
salons to which distinguished foreigners were admitted, and 
among her English guests were Bolingbroke and Chesterfield. By 
the good sense with which she conducted what she called her 
“ menagerie,” she almost succeeded in effacing the rci'ord of 
her early disgrace. She was a novelist of eonsidcrable merit. 
Her novels have been highly praised for their simplic ity and 
charm, the last qualities the rircumstanccs of the writer’s life 
would lead one to expect in her work. 'I'hc best of them is 
Mhnoires du comte de Cowmin^es (1735), which appeared, as 
did the other two, under the name of her nephews, MM. d’Ar- 
gcntal and Pont de Vcyle, the real authorship ]:)eing carefully 
concealed. Mme. dc 'Fencin died on the 4th of Decc'mber 1749. 

Ilt-r works, with those of Mine, de la Fayette, were edited by 
Etienne and Jay (Paris, 1825); her novels wore reprinted, wath 
introductory matter by L(‘scure, in 18S5 ; and her correspondence 
in the Lrttres dc Mmes, dc Viltars, dc La Fayette et dr Tcnciyi (Paris, 
1805 1832). See P. Masson, Madame de Tencin (Paris, IQ09). 

TENCIN, PIERRE GUERIN DE (1679-1 75 ^)j French ecclesi- 
astic, archbishop of Embrun and Lyons, and cardinal, was born 
at Grenoble on the 22nd of August 1679. lie owed his quick 
advance to power to his sister Claudine (see above). He was a 
strong opponent of the Jansenists, and in 1742 was appointed 
a minister of state to Louis XV., though he held no portfolio. 
He died on the 2nd of March 1758. 

TENDER, (i) An adjective meaning soft, either physically 
or figuriitively, derived from Fr. tendrcy Lat. teneVy soft, allied 
to tenuis, thin, and ultimately to be referred to the root tan-y 
to stretch out, as in Lat. tendere, (2) A legal term meaning an 
offer for acceptance, particularly an offer in money for the 
satisfaction of a debt or lialjility or an offer to pav or deliver 
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accordin.G: to the terms of a contract ; for ‘‘ legal tender,” the 
currency wliich can legally be offered and must be accepted in 
payment, s(‘e Payment. The term is also applied specifically 
to an offer to do a specified piece of work or to supply certain 
goods for a certain sum or at a certain rate or to purchase goods 
at a certain rate. Contracts for large or important works or 
for the sup])ly of large amounts of goods are usually put out to 
tender in order to secure the lowest price. Tn this sense the 
word is from “ to tender,” to offer, Fr. tendre, I^at. fendere, to 
stretch out. (3) A “ tender ” is also one who “ attends ” (L;it. 
altendere, to stretch towards, to give heed to), and so is applied 
particular!) to a small vessel which brings supplies, pas- 
sengers, to a larger vessel, or which is used to take or bring 
messages from or to her, and similarly to a carriage attached to a 
locomotive engine on a railway which carries coal or other fuel 
and water. 

TENEBRAE (Lat. for “ shadows,” “ darkness ”), the name 
for an office sung in Koman Catholic churches on the afternoon 
or evening of Wednesday, Thursday, and Friday of Holy Week. 
The name is derived, according to Durandus (Ration., lib. vi. 
cap. 72, n. 2), from the fact that “ the church on these days 
cultivates darkness (teriebras calif) : firstly because it is in 
sorrow and grief on account of the Lord’s Passion, and because 
for three days it celebrates his exequies since for three days he 
was dead ; secondly, the office of Tcnebrae symbolizes the 
darkness that fell on the face of the earth while the Sun of 
justice was hung upon the cross,” &c. The falling darkness is 
symboliz(‘d by a peculiar and singularly impressive ceremony 
(see Ligh’is, Ceremonial). 

TENEMENT (Hed. Lat. ienementum, from lenere, to hold), 
in law, a term which, according to Coke, “ includes not only 
all corporate inheritances which arc or may be holdcn, but also 
all inheritances issuing out of those inheritances, or concerning, 
or annexed to, or exercisable within the same ” (( o. Litt. 20a). 
In its more general legal sense it is applied to realty, as opposed 
to personalty. In its popular sense tenement is used as mean- 
ing a house or dwelling, and, more particularly in large cities, 
tenement houses are buildings occupied by several families 
living independently of one another, but having a common 
right in the hall, staircases and outhouses. In the heart of 
great towns the problem of housing is a difficult one, and it is 
only of recent years that attention has been directed to the un- 
suitable and insanitary ronilition of many houses occupied on 
the tenement system as defined above, but in many cases never 
built with the conveniences necessary for joint occupation. In 
most of the large cities in Great Britain and the United States 
tenement houses are now built on the most modern plans (see 
Housing), and it is to be noted that the municipality of New 
York has a .special Tenement-house Department, under charge 
of a commissioner, with wide authority to supervise the structure 
of tenement houses and their occupancy in the interest of health 
and general welfare. 

TENERIFFE | Tenerife], the largest of the Canary Islands ; 
in the Atlantic Ocean, and belonging to Spain. Pop. (1900) 
138,008 ; area, 782 sq. m. Tenerifle lies a little west of the 
centre of the archipelago, between the islands of Grand Canary 
and Gomera. It is of irregular shape, 60 m. long, with an 
extreme breadth of 30 m. A chain of mountains traverses the 
i.sland in the direction of its greatest length (east to west), and 
in the middle of the broadest part rises the celebrated peak, 
locally known as the Pico dc d'eyde (or Teide), which, with its 
supports and spurs, occupies nearly two-thirds of the whole 
i.sland. It has a double lop ; the highest point, El Piton, is 
12,200 ft. above the sea ; the other, Chahorra, connected with 
the first by a short narrow ridge, has a height of 9880 ft. They 
are both orifices in the same grand dome of trachyte. Neither 
reaches the line of perpetual snow. There is, however, a natural 
cavern, 11,050 ft. above the sea, where snow is preserved all the 
year. Snow remains for about four months on the upper part 
of the peak. 

For niorc than onc-half of its circumference the base of the true 
peak rises from an elevated but comparatively level tract, called 
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by the Spaniards ¥.1 Llano de la Rctama {retama being the name of 
the Cylisus null pen as which abounds there), and by the English the 
Pumice-Stone Plains. On the .south-east, south and south-west 
there is a high curved ridge overlooking the Pumice-Stone Plains, 
and presenting a very steep face to the peak. Between the ridge 
and the sea the slope is more gradual, and there are intervening table- 
lands. Peaks rise from the ridge, one of which (Cuajara) attains 
the height of 891 xj ft. lliis ridge (the Llano) and the modern 
volcanic cone resemble in aspect a fortress with circular ram])arts 
and a fosse. The ramparts are about 8 m. in diameter, and tower 
m some places more than i5(x> ft. above the fosse. On the north- 
west comparatively late eruptions have filled up the fosse. The 
mcKlern cone is a pile of lava, pumice and ashes, thrown up in an 
ancient crater which hail become greatly enlarged either by a falling 
in of the upper part of the cone, or by a series of violent explosions. 
Both El Piton and (diahorra have craters on their summits, from 
which issue steam and a little sulphurous vai^our. The crater on 
El Piton is partly snrroimdcd by a wall of lava, which has been 
made white by the action of sulphurous vapours, and every crevice 
contains small crystals of sulphur, 'fhe thermometer rises con- 
siderably when tlinist into the ground. The crater is about ^00 ft. 
across, with a depth of 70 ft. The crater on Chahorra lias a diameter 
of 41 XH) ft. ; Its (h‘pth is scarcely 1 50 ft. The view from the highest 
point, when no clouds intervene, is very extensive. All the islands 
of the archipelago arc visible, and the horizon is 140 m. distant. 
Neither the coast of Africa nor the island of Madeira is within the 
range of vision. 

The ascent of the jieak is iisnally made from Orotava, on the 
northern side of the island. After the cultivated grounds are left, 
the ri'gion c)£ arborescent heaths is crossed. Above this is a belt 
covered with endesn {Adrnocarpus frankenioidcs), and this extends 
to the region of rctama. the first bushes of which are found at the 
pass which admits the traveller into the Llano dc la Rctama. The 
scenery here is in striking contrast with what it has previously been. 
Instead of a sleep and nigged ascent among black basaltic rocks, 
the traveller enters uiion gently slojiing ground, covered to a con- 
siderable de])th with white pumice gravel, amongst which spring 
bushes of retama. The tender shoots of this shrub serve the wild 
goats for food, and the flowers yield .1, ricii honey. The entrance 
to the Llano at a sort of natural gateway (called Portillo) between 
two basaltic hills, is about 71x^0 ft. above the sea. Between two and 
three hours an* consumed in crossing the Llano to the base of the 
cone, the lower part of which {Monton dc Tri^o) is ascended to a 
point 975^^ ff* above the sea, called lisiancia dc los hif^lcsrs, where 
the mules are usuallv left, and travellers freijiiently pass the night. 
Then comes the Malpays, n.xx) It. in altilude, consisting of rough 
black lava si reams brok'*n up into blocks and stones. These cease 
at the Uamldeta, the lip of an older cratir over wiiich the lava 
pounxl before the sugar-loaf cone of pumice and ashes was tlnown 
up. The pumice is in such quantity tliat at a distance it Jjas the 
apiH'aranco of snow coating the peak. From twamty to twenty-four 
hours are consumed in ascimiling the peak and returning to Orotava. 

'l‘o the north-west of tlie grand cone, .some thousands of feet below 
Chahorra. tliere are many small cones of eruption, sliowing that 
the intensity of volcanic action wms greatest on this side. East- 
ward from the ridge bounding the Pumice-Stone Plains extends 
a chain of mountains to the nortli-eastern extremity of the island. 
The liighest peaks are Izana (7374 ft.). Perejil (^>027), and Cuchillo 
(54^V). 

There is no record of eruptions from either crater of the p(?ak. In 
1795 a great quantity of lava was poured out from three vents 011 
the eastern .side ; and in tlie same year lava streams issued from a 
crater near Guimar, half-way between Santa ('niz and the peak. 
Tn the year 170O a vent on the north-western side of tlie pc'ok dis- 
charged a co])i()iis stream, which llowed down to the sea, and nearly 
lilleil up tlic harbour of (kirachico. For three months in 1798 much 
lava and other volcanic matter were ejected from orifices to the west 
of Chahorra. 

Santa Cruz, the capital of T'encriffe and of the Canaric.s 
(pop. 1900, 38;4T9), and La Laguna (13,074), the former capital, 
are described in separate articles. A good road connects Santa 
(Tuz and Orotava, a town on the north coast 25 in. W.N.W. 
It passes through Laguna and Matanza — a place deriving its 
name from the overthrow of the invading Spaniards by the 
Guanches in 1494. All travellers speak in terms of warm ad- 
miration of the scenery in this part of the island. Date-palms 
form a striking feature in the landscapes. T he town of Orotava 
(pop. 9192) is 1040 ft. above the sea. The houses are solidly 
built, but it has a deserted aspect. A stream of water is con- 
ducted through every street. T he famous dragon-tree, which so 
many travellers have described, no longer exists. Port Orotava, 

3 m. N. of the town, is a clean place, with about 4500 inhabitants. 
The streets are broad and the houses well built. The roadstead, 
protected by a fort and some batteries, affords little or no 
shelter against wind. At Icod de los Vinos, a pretty town of 
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4000 inhabitants, farther to the west, in a fertile district, is a 
dragon-tree, the largest now existing in the island. The stem 
near the ground has a circumference of 38 ft. and its height is 
if{) wards of 60 ft. Near the town is an immense cavern, in 
which many Guanche bones were found. There are several 
other towns of less importance, principally in the north-west, 
not far from the coast. 'Ibc highest inhabited place is Chasna, 
on a plain more than 4000 ft. above the sea, to the south of the 
peak. See also Canary Islands. 

TENIERS, the name of a family of Flemish artists who 
flourished at Antwerp and Brussels during the 17th century. 

David Teniers, the elder (1582-1640), was born at Antwerp. 
Having received his first training in the painter's art from his 
brother Juliaen, he studied under Rubens in Antwerp, and subse- 
quently under Elshcimer in Rome ; he became a member of 
the Antwerp gild of painters in 1606. Though his ambition 
led him at times to try his skill in large religious, historical and 
mvthological compositions, his claim to fame depends chiefly 
on his landscapes and paintings of peasants carousing, of 
kermisse scenes and the like, which are marked by a healthy 
sense of humour, and which are not infrequently confused with 
the early works of his son David. There is a large paititing by 
the elder 'IVniers at St Paurs church in Antwerp, representing 
the “ Works of Charity.” At the Vienna Gallery are four 
landscapes painted by Teniers under the influence of Elsheimer, 
and four small mythological subjects, among them “ Vertumnus 
and Pomona,” and “ Juno, Jupiter and lo.” The National 
Gallery has a characteristic scene of village life, “ Playing at 
Bowls,” a “ Convi'rsation ” of three men and a woman, and 
a large Rocky Landscape.” OtbiT examples of bis work 
arc to be found at the galleries of St Petersburg, Madrid, 
Brussels, Munich, Dresden and Berlin (“ The Temptation of 
St Anthony ”). Teniers also achieved success as a picture 
dealer, and is known to have attended the fair of St Germain in 
Paris in 1635, with a large number of paintings by himself and 
by his four sons. He died at Antwerp in 1649. 

David Teniers, the younger (1610-1690), the more cele- 
brated son of the last-named, almost ranking in celebrity with 
Rubens and \Tin Dyck, was born in Anlwc'rp on the i5lh of 
December 1610. dlirough his father, he was indirectly in- 
flucnct‘d by Elshcimer and b\’ Riil)ens. Wc can also trace the 
influence of Adrian Brouwer at the outset of his can'or. There 
is no evidence, however, that either Rubens or Brouwer inter- 
fered in any way with Teniers’s education, and .Smith {Caialognr 
Raisoujir) may be ('orrect in supposing that the admiration 
which Brouwer’s pictures at one time excited alone suggested 
to the younger artist his imitation of them. 'Fhe onlv trace of 
personal relations having existed between Teniers and Rubens 
IS the fact that the ward of the latter, Anne Breughel, the 
daughter of John (Velvet) Breughel, married Teniers in 1637, 
Admittc'd as a master ” in the gild of St Luke in 1632, 
Teniers had even bidore this made the public acquainted with 
his works. The Berlin Museum possesses a group of ladies and 
gentlemen dated 1630. No spec’ial signature positively distin- 
guishes these first productions from those of his father, and wc 
do not think it correct to admit with some writers that he first 
painted religious subjects. Dr Bode, in a remarkable study of 
Brouwer and his works, expresses the opinion that 'l\*niers’s 
earliest pictures are those found undiT the signature “ I’cnier.” 
Tenier is a Flemish version of a thoroughly Walloon name, 
‘‘ Taisnier,” which the painter’s grandfather, a mercer, brought 
with him when he came from Ath in 1558 ; vmd Dr Bode’s 
supposition is greatly strengthened by the einumstance that 
not only David the cider but his brother Abraham and his four 
sons were all inscribed as “ 'lenier ” in the ledgers of the Antwcrji 
gild of St Luke. Some really first-rate works — the Prodigal 

Son ” and a group of “ Topers ” in the Munich Gallery, as well 
as a party of gentlemen and ladies at dinner, termed th(‘ “ Five 
Senses,” in the Brussels Museum — with the above signature are 
remarkable instances of the perfection attained by the artist , 
when he may be supj)oscd to have been scarcely twenty. His | 
touch is of the rarest delicacy, his colour at once gay and j 


harmonious. Waagen and Smith agree that the works painted 
from 1645 to 1650 testify most highly to the master’s abilities ; 
there is no doubt that a considerable number of (xirlicr produc- 
tions would have been sullicient to immortalize his name. He 
was little over thirty when the Antwerp gild of St Cieorge 
enabled him to paint the marvellous picture which ultimately 
found its way to the Hermitage Gallery in St Petersburg — 
the “ Meeting of the Civic Guards.” Correct to the minutest 
detail, yet striking in elTect, the scene, under the rays of 
glorious sunshine, displays an astonishing amount of acquired 
knowledge and natural good taste. This painting leads us to 
mention another work of the same year (1643), ^^ow in the 
National Gallery, London, “ The Village Fete ’’ (or “ La file 
aux chaudrons ”) (No. 952), an equally beautiful repetition of 
which, dated 1646, belongs to the duke of Bedford. Truth in 
physiognomy, distribution of groups, the beautiful effect of 
light and shade, command our warmest admiration. A work 
like this, says Waagen, stamps its author as the greatest among 
painters of his class. Frankness in expression and freedom in 
attitude guided his preference in the choice of a model, but 
we may suppose him occasionally to have exaggerated botli. 
He seems anxious to have it known that, far from indulging 
in the coarse amusements of the boors he is fond of painting, 
ho himself lives in good style, looks like a gentleman, and behaves 
as such. He never seems tired of showing the turrets of his 
chateau of Pcrck, and in the midst of rustic merry-makings 
we often see his family and himself received cap in hand by tlie 
joyous peasants. We may also observe that he has a certain 
number of fa\a)urite models, the constant recurrence of whom 
is a special feature of his works. Wc have even met them in a 
series of life-size portrait-like figures in the Doria Pam))hili 
GalhTV in Rome,^ 

Teniers was ('hosen by the common council of Antwerp to 
preside over the gild of painters in 16.14. 1 ’hc archduke Leopold 
William, who had assumed the government of th(^ Spanish 
Netherlands, being a great lover of art, employed Tcni(*rs not 
only as a painter but as keeper of the collection of pictures he 
was then forming. With the rank and title of “ ayuda dc 
camara,” fl'eniers took up his abode in Brussels shortly after 
1647. Iinmen.s(! sums were spent in the ac'quisition of paintings 
for the andiduke. A number of valuable works of the Italian 
masters, now in the Vienna Museum, came frorii Lcoi)old’s 
gallery after having belonged to Charles 1. and the duke of 
Buckingham. De Bic (1661) states that 'Peniers was some time 
in London, collecting pictures for the duke of Fuensaldana, 
then acting as Leopold’s lieutenant in the Netherlands. Ikiint- 
ings in Madrid, Munich, Vienna and Brussels have; enabled art 
critics to h)rm an opinion of what the imperial residence was 
at the time of Leopold, who is represented as conducted by 
Teniers and admiring some recent acquisition. No picture in 
the gallery is omittenl, every one Pacing ins(Tibed with a number 
and the name of its author, so that the ensemble of these paint- 
ings might serve as an illustrated inventory of the collection.’ 
Still more interesting is a canvas, now in the Munich Gallery, 
whore wc see Teniers at work in a room of the palace, with an 
old pea.sarit as a modc‘1 and s(ivcral g(mthmien looking on. 
When Leopold returned to Vienna, Teniers’s task ceased ; in 
fiwt, the pictures also travelled to Austria, and a Flemish priest, 
himself a first-rate flower painter, Van der Baren, became 
keeper of the arch( local gallery. Tcnica's nevertheless remained 
in high favour with the new governor-gen(‘ral, Don Juan, a 
natural son of Philip IV. 'Phe prince was his pupil, and de Bie 
tells us he painted the likeness of the painter’s son. Honoured 
as one of the greatest painters in Europe, Teniers seems to have 
made himself extremely miserable through his aristocratic 

' I/nUr-r the name of Weonix. 

* It was ii(3t until recent years that the MS. inventory of this col- 
lection was (liscoveM'ed among the papers of Prince .Schwartzenberg 
in Vienna. It was ])iibIishod in 1S83 by Adolf Berger. In i65«S 
'IVniers published .*43 etchings after the 1)est Italian works of Leopold 
William’s collection, whicli, with the portraits of the archduke and 
'Poniers, were brouglil together as a volume in lObo, under the 
title El Teatro de Pivtu/as, 
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leanings. Shortly after the death of his wife in 1656 he married 
Lsai)eUa do Kren, daughter of the secretary of the eouncii of 
Rrahant, and strove his utmost to prove his right to armorial 
bearings. Jn a petition to the king he reminded him that the 
honour of knighthood had beim bestowed upon Rubens and Van 
Dyck. 'Idle king at last declared his readiness to grant the 
request, but on the express condition that 'leniers should give 
up selling his pic'tures. d’he condition w'as not complied with ; 
hut it may perhaps account for the master’s activity in favour 
of the foundation in Antwerp of an academy of fine arts to 
which only painters and sculptors should be admitted, whereas 
the venerable gild of St Luke made no difference between art 
and handicraft : carvers, gilders, bookbinders, stood on an even 
footing with f)airiters and sculptors : the separation was not 
obtained till 1773. 'riiere were great rejoi('ings in Antwerp 
wh(m, on the 26th of January 1663, 'i’eniers came from Brussels 
with the rnval charter of the academy, the existence of which 
w^as due (‘niirely to his personal initiative. 

'leniers died in Jirussels on the 25th of April 1600. 'I'hc date 
is often wrongly given as i()Q 4 or ihy5. A picture in the 
Munich Gallery (No. go6), dated 1680, represents him as an 
alchemist, oppressed with a burden of age beyond his years, 
brum this date we hear more of his doings as a picture-dealer 
than as a painter, whidi most probahlv gave birth to the legend 
of his having given himself out as deceased in order to get higlier 
prices for Ins works. David, his eldest son, a painter of talent 
and re})utati(3n, died in 16185. third 'reniers’s 

pi( turc\s — “ vSt Dominic Kneeling before the* Blessed Virgin,” 
dated itibt) —is still to be* found in tlie church at IVrc k. As well 
as his lather, he contributc'd many ])atterns to the celebrated 
Brussels tapestry looms. 

Siiiith’s i Uiiisoniic gives dcscript ions of over 900 })aint- 

ings acLe])te(l as original productions of Teniers. la‘w artists ever 
worked with greater ease, and some of his smaller ]hrtnres — land- 
scapes with hgures -have t)een Icanu'd “ nfti moons,” not from 

I heir suhjrcts, hat from t la* time sju-nt in producing them. 'I’he 
museums in Madrid, St Pett'rsbnrg, X'iemia, .Mnnuli, Dre.sden, 
Paris. London and Brussels have* more than joo ])it;tures i)y 'fniicM’s. 
Tn the Pnited Kingdom 150 may be lonnd in jirivale hands, and 
many other c'vamplc's are to be m(‘t with in jirivate collections 
throughout Europe. .Although tlie sjiirit of manv of these works 
is as a whole marvellous, their conscientiousn«.ss must be rogardotl as 
qnestion.nbk'. lCs]iecially in the later productions, from ic 5.4. onwards 
we often detect a lack of earnestness and of the calm and concentrated 
study of nature which alone prevent expression from degenerating 
into grimace in situations like tlio.se geiit'rally dejhcted by Teniers, 

I I is education, and still more his real and assumed position in society, 
to a great degree account for this. Br<niw«'r knew more of taverns; 
Ostade was more thoroughly at home in cottages and hnmble dwell- 
ings ; 'I'enicrs, throughout, triumphs in broad daylight, and, though 
many of his interiors may be justly termed masterpieces, they .seldom 
eepial his open-air scenes, where he has, witliout constraint, given 
full play to the bright resources of his luminous jialcltc. In this 
respect he often suggests comparisons with Watteau. But his 
subjects taken from tli<- (dospels or sacred legend are absurd. An 
admirable picture in the Louvre shows ” Peter Denying his Master ” 
next to a table where soldiers are smoking and having a game at 
cards. A similar exam])le is the ” Deliverance of St Peter from 
Prison ” of wliich two versions, ojrioiisly altereil, are in the Dresden 
Gallery and the Wallace Collrction. He likes going liack to snbjecTs 
illustrated two centuries before by Jerome Bosch—the “ Temptation 
of St .Anthony,’* the “ Rich Man in llell,” incantations and witche.s — 
for the siin]de purpose of assembling the most comic apparitions. 
His villagers drink, play bowls, dance and sing ; they seldom 
quarrel or light, and, if they <lo, seem to be shamnimg. Tins much 
m.iv be said of Teniers, that no painter show^s a more enviable 
ability to render a conception to lus own and other ]>eo])le’s satis- 
faction. His works have a technical freshness, a straiglitforward- 
ness in means and intent, which make the study of them most 
delightful ; as Sir Joshua Reynolds says, they are worthy of the 
closest attention of any painter who desires to excel in the mechani- 
cal knowledge of Ins art. 

.As an etclicr Teniers conqiares very unfavourably with Ostade, 
('ornelis, Bcga and Dusart. More than ^nn plates were nnule from 
his ])ictures ; and, if it be true that Louis XI \'. judged his ” baboons ” 
{mai^ots) unw’orthy of a place in the royal collections, they found 
admirable engravers in France — Le P>as mid his scholars — and 
passionate admirers. The dnkc of Be<11or(rs admirable specimen 
was sold for icS,o3o livres (/1860) in 17OS. 'Die “ Prodigal Son,” now 
in the Louvre, fetched 30,000 livres (£3 ocj 5) in Smith’s 

highest fistimates have long since been greatly exceetlcJ. The 
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” Archers ” in St Petersburg he gives as worth The 

Belgian government gave in iS()7 for the ” Village Pastoral ” 

of 1052. which is now' in the Brussels Mnsenin ; and a picture of 
the ” Prodigal Son,” scarcely 16 by 2.S inches, fetched ;^528o in 
187b. 

Although van l ilborgh, w ho was a scholar of Teniers in Brussels, 
followed his style with some success, aiul later painters often ex- 
celled in figure-painting on a small scale, reniers cannot be said to 
h.'ive formetl a .school. l*roperly speaking, he is tlie last repre- 
sentative of the great Flemish traditions of tlie 17th century. 

See 'r. Sinitli, .1 Catalogue Juiisonne of the [\'oyks of the most 
Eminent Dutch, blemish and J^renrh I\initfrs ; John V’ermoelen, 
Xotice historique sur David Tcuios ct sa famillc ; 1 -. Galesloot, 
Quelqufs truseigiiements sur hi famillc dc P. P. Puhevs ct ic dSih 
de David Teniers and Vn ptocH de David Teniers et la corporation 
des peintres lira relies : Alpli. Wauters, IJisUdre des environs de 
Tiruxelles aiul Les tapisstries bruxclloises ; F. T. \'aii der Brandern, 
Geschiedenis dt r A ntarrp'ifhe Srhildersehool ; Max Rooses, Cicsihiihte 
der M tiler schiile Antiverpcns; W. Adriaen Hrtmarr, ein Bild 

seines I ehens mid seines Sihaflens. (H. IT. ; lA (i. K.) 

TENISON, THOMAS (^^>*^>-1715), English archbishop, was 
born at Cottcnhain. Cambrirlgcshiro, on the 29th of September 
1636. He was educatetl at the fri‘C school, Norwich, tvhence 
he entered ('orpiis Christi ('ollegc, Cambridge, as a si holar on 
Archbishop Parker’s foundation. He graduated in 1657, and 
was chosen fellow in 1659. For a short time he studied medieiiu', 
but in 1659 was privately ordained. As vicar ot St Andrew- 
the-Great, Cambridge, he was enn.spieiious for his devoted 
attention to the snlferers Iroin the jilague. In 1667 he wiis 
prc.sented to the living of Holywell-euin-Needingworth, Hunting- 
donshire, liy the earl of Manehester, to who.se son he had liccn 
tutor, and in 1670 to that of St I’eter’s Mancreft, Norwieh. In 
ibSo he received the d('gr('(! of D.D., and was presented by 
Charles 11 . to the important cure of St Martin’s-in-the' Fields. 
'I'enison, af^'ording to Gilbert Burnet, “ endowed schools, set 
up a public library, and kept many curates to assist him in his 
indefatigable labours.” Being a strenuous opponent of the 
Churcb of Rome, and “ Whitehall lying within that parish, he 
stood as in the front of the battle all King James’s reign.” In 
1678, in a Discourse of Idolatry, he had eiuleavoured to fasten 
the praetiees of heathenish idolatry on the Church of Rome, 
and in a sermon whii h he published in 1681 on Discretion in 
('living Alms was attacked by Andrew Pulton, head of the 
Jesuits in the Savoy. T'enisorCs reputation as an enemy of 
Romanism hal the duke of Monmouth to send for him before 
his execution in 16S5, wh(‘n Bishojis Ken and 'Turner refused 
to administer the ICucharist ; Init, although 'ITnison spoke to 
him in “ a softer and less peremptory manner ” than the two 
bishops, he was, like them, not satisfied with the sufficiency 
of Monmouth’s penitence. Under William HI., 'Tenison was in 
1689 named a member of the eeelesiastieal commission aj)j)()inted 
to prepare matters towards a reconciliation of the l)issenlers, 
the revision of the liturgy being specially entrusted to him. A 
sermon which he i)reached on the commission was publi.shed 
the same year. He pn^ached a funeral sermon on Nell Gwyn 
(d. 1687) in which ho represented her as truly penitent — a 
charitable judgment which did not meet with universal approval. 
'The general liberality of 'Tenison’s religious views commended 
him to the royal favour, and, after being made bishop of Lincoln 
in 1691, he was promoted to the primacy in Dcccinber 1694. 
He attended Queen Mary during her last illness and preached 
her funeral .sermon in Westminster Abbey. When Williiim in 
1695 went to take command of the army in the Netherlands, 
I'enison was appointed one of the seven lords justices to whom 
his authority was delegated. Along with Burnet he at tended 
the king on his death-bed. He crowned Queen Anne, but 
during hiT reign was not in much favour at court. He w^as a 
comrni.ssioiier lor the Union with Scotland in 1706. A strong 
.suppr)rter of the Hanoverian suc'cession, he was one of the three 
officers of state to whom on the death of Anne was entrusted 
the duty of appointing a regent till the arrival of George I., 
whom he crowned on tlie 3Tst of October 1714. Tenison died 
at London on the r4lh of December 1715. 

Besides the sermons and ti.icts aheve mentioned, and various 
others on the ” Popisli ” controversy, Tenison was the author of 
The Creed of Mr JlohU 'i Examined (1670) and Daconia, or Certain 
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Genuine liemaim: of l.oyd Bacon (1679). He was one of the founders 
of the Society for the Propaj3;;ition of the ('xospel. 

T'hc Memoirs of the Life and Times of the Most Rev. Lather in God, 
Dr Thomas Tenison, late Archbishop of Canterbury, appeared without 
date not long after his death. See also tlilhert Hurnet’s History 
of his own Time and Macaulay’s Historv of Ln<^land. 

TEN KATE, JAN JACOB LODEWIJK (1819-1889), Dutch 
divine, prose writer and poet, was born at 'I'lie Hague on the 
23rd of December 1819. He started in life as a lawyer’s clerk. 
It was his friend, Dr Htldring, pastor at Jleiiiirien, in Celder- 
land, who, discovering in Ten Kate the germs of poetical genius, 
enabled him to study thi'ology at the unitersity of Utredit 
(1838-43). Hating completed his studies, Ten Kate became 
pastor at Middelburg, Amsterdam, and other places, meanwhile 
developing well-nigh ceaseless ai'tivity, both in prose and lyric 
poetry. Among his prose works may be mentioned the travel 
papers (Rhine, 1861 ; Italy, 1857-62), Christelijkc Overdenkin^en 
(■‘ rhoughts of a Christian,” 1849-52), and other religious .studies. 
His early poetry was in the main original. 'I’he best known of 
his poems w’ere — op de Gri nisei (‘^ Ahasuerus on the 
Grimscl,” 1840) ; Zangen des Tijds (“ Songs of the 'rimes,” 
1841); Legenden en Mcttgdpoezie (“Legends and Detached 
Poems,” 1846) ; In den Hloemhof (“ In the Flower Garden,” 
1851); De Sehepping (“The Crealion,” 1866); De Hianeten 
(“The Planets,” 1869); Dc jaurgeiijden (“The Seasons,” 
1871); De Psalmen (“The Psalms," 1874); De I'rouw in het 
Ncderlandsch Lied (“ Woman in Dutch Song,” 1882) ; Palm- 
lakken en Dichtbloemen (“ Palm-branc hes and Flowcas of Poesy,” 
1884). Ten Kate reac hed the pinnacle of his poetic fame in 
The Creation, The Planets, and The Seasons, 'riiose poems 
certainly show a masterly grasp of his mother tongue and a 
wonderful facility of expression, coupled with graceful vigour 
and fcTtilc. fanc:y. These qualities he also plentifully displayed 
in the innumerable translatior\s he mack* of many of the master- 
picices of foreign poctr\' in nearly every pAiropean language. He 
had not only an extraordinary aptitude for learning alien 
idioms, but also the gift of translating foreign l)ric‘s into clear, 
fluent and beautiful Dutch verse. Ten Kate’s versatility in 
this respect has rux’er been equalled ; it extendc'd from 'Fasso 
and Andersen to Dante, Schiller, Victor Hugo, T^Iilton, 'Fennyson 
and Longfellow’. Ten Kate died at Amsterdam on the 24th of 
December 1889. 

His complotf Poetic Works were ])ublislietl after his tleath in 
12 volumes (Leiden, 1.^91)- 

TENNANT, CHARLES (1768-1838), Sc’ottish industrial 
chemist, was horn at Ochiltree, Ayrshire, un the 3rcl of May 
1768. He started in business as a bleacher at Darnicy, and in 
1798 took out a patent for a bleach liquor formcxl by passing 
chlorine into a mixture of lime and wxater. T'his product had 
the advantage, as compared w’ith the Eau de Javellc^s, then 
generally used, that a cheaper base, lime, w’as substituted for 
potash in its preparation ; but when he attemj)ted to protect 
his rights against infringement his patemt was held invalid on 
the double ground that the specification was incomplete and 
that the invention had been anticipated at some hknich-works 
near Nottingham. In 1799 lie patented a more convenient 
material in bleaching pow’clcr or “ chloride of lime,” formed by 
the action of chlorine on slaked lime, and for its manufacture 
founded at Glasgow' in 1800 the well-known St Rollox chcmiic-al 
works, now merged in the United Alkali Company. He died 
at Glasgow on the ist of October 1838. 

His grandson the iron-master, Sir Charles IVnnant (1823- 
1906), was M.P. for Glasgow from 1878 to 1880 and for Peebles 
and Selkirk from 1880 to 1886 ; he was created a baronet in 
1885. 

TENNANT, SMITHSON (1761-1815), English chemist, was 
bom at Selby, Yorkshire, on the 30th of November 1761. He 
began to study medicine at Edinburgh in 1781, but in a few 
months moved to Cambridge, where he devoted himself to 
botany and chemistry. He graduated M.D. at Cambridge in 
1790, and about the same time purchased an estate near Cheddar, 
where he carried out agricultural experiments. He was ap- 
pointed professor of chemistry at Cambridge in 1813, but lived 
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to deliver only one course of lectures, being killed near Boulogne 
on the 22nd of February 1815 by the fall of a bridge over which 
he was riding. He was a man of more promise than perform- 
ance, and his chief achievement was the discovc ry of the ele- 
ments iridium and osmium, which he found in the residues from 
the .solution of platinum ores (1804). He also < ontributed to 
the proof of the identity of diamond and charcoal. 

TENNANT, WILLIAM (1784-1848), Scottish .scholar and poet, 
was born on the 15th of May 1784 at Anstruther Easter, Fife- 
shirc. He was lame from childhood. His father sent him to 
the university of St Andrew's, where he remained lor tw'o 5Tars, 
and on his return he became clerk to one of liis brothers, a 
corn factor. In his leisure time he mastered Hebrew' as w'cll as 
German and Italian. His study of Italian verse bore fruit in 
the mock-hiToic poem of Anster Fair (1812), wliieh gave an 
amusing account of the marriage of “ J\Iaggie T.auder,” the 
heroine of the popular Scottish ballad. It was written in the 
ottava rima adoj)t(‘d a few years later by “ the ingenious brothers 
Whistlecraft ” (John Ilookham Frere), and turned to such 
brilliant account by Byron in Don Juan. 'Fbe poem, un- 
hackneyed in form, full of fantastic classical allusions applied 
to the simple story, and brimming over with luiinour, had an 
immediate success. Tennant’s brother, meanwhiU‘, had failed 
in business, and the poet bename in 1812 scliool master of the 
parish of Diinino, near St Andnwvs. From this he was pro- 
moted (1816) to the school of Lasswade, near Edinburgh ; from 
that (1819) to a mastership in Dollar academy ; from that (1834), 
by Lord Jeffrey, to the professorship of oriental languages in 
St Andrews. The Thane of Fife (1822), shows Uie same 
humorous imagination as Anster Fair^ but the subjt'ct was more 
remote from gen(*ral inter(‘st, and th(^ poem fell Hat. lie also 
wrote a poem in the Scott Lli diakvt . Papistry Stormed (1827) ; 
tw'o historical dramas, Cardinal Beaton (1823) and fohn Baliol 
(1825); and a series of Hc'brcw Dramas (1845), founded on 
incidents in Bible history. He died at Devon Grove, on the 
14th of February 1848. 

A Memoir ot 'IVinKnit by M. F. Connolly was published in iSOr. 

TENNEMANN, WILHELM GOTTLIEB (1761-1819), German 
historian of philosophy, was born at Erfurt. Educated at his 
native town, lu' bccanu; lecturer on the history of philosophy 
at Jena in 1788. 'Fen years later he became professor at the 
same universit) , where he remained till 1804. His great work 
is an eleven-volume hi.story of philosophy, which Ikj began at 
Jena and finished at Marburg, where he was professor of philo- 
sophy from 1804 till his death. He was one of the numerous 
German philosophers who accepted the Kantian theory as a 
revelation. 

Tn iSi j he pu])lished a shorter history of philoso])hy, wliich w'as 
translated into English in 1852 under the title Manual of the History 
of Philosophy. 

TENNENT, SIR JAMES EMERSON, Bakt. (180.4-1869), 
Knglisli politician and traveller, the third son of William 
Emerson, a men'hant of Belfast, was born there on the 7th of 
April 1804. He was cducatt'd at 'Frinity College, Dublin, 
of which he afterw'ards became LL.D. He took up the cause of 
Greek independence?, and travelled in Greece, pulHishing a 
Picture of Greece (1826), J.etters from the Aegean (1829), and a 
History of odern Greece (1830) ; and he w'as called to the English 
bar at Lincoln’s Inn in J83T. In Ibis year he married the 
daughter and co-heiress (wMlh Iht cousin, Robert James Tennent, 
M.P. for Belfast, 1848-52) of William 'Fennc^nl, a wealthy 
merchant at Belfast, who died of cholera in 1832, and he 
adopted by royal liccnc'e the name of his wife in addition to 
his own. He entered parliament in 1832 as member for Belfast. 
In 1841 he became secretary to the Inclia Board, and in 1845 he 
was knighted and appointed colonial secretary of Ceylon, where 
he remained till 1850. 'Fhe result of his residence there ap- 
peared in Christianity in Ceylon (1850) and Ceylon^ Physical^ 
Historical and Topographical (2 vols., 1859). On his return, 
he became member for Lisburn, and under Lord Derby w^as 
secretary to the Poor Law Board in 1852. From 1852 till 1867 
he was permanent secretary to the Board of I’radc, and on his 
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retirement he received a baronetcy from Lord Palmerston. In 
his early y(?ars his political views had a Radi('al tinge, and, 
although he subsequently joined the Tories, his Conservatism 
was of a mild typi*. lie withdrew from the Whigs along with 
Lord Stanl(‘\ and Sir James Graham, and afterwards adhered 
to Peel. He died in London on the 6th of .March 1869. His 
famih' consisted of two daughters and a son. Sir William 
Emerson 'rennent, 2nd baronet (1835-1876), who was an ollicial 
in the l 3 oanl of Trade, and at whose death the baronetcy be- 
came extinct. 

ftesidrs tiu- books above mentioned, Emerson Tenneut wrote 
Utli^ium in 1S40 (1841), and Winv ; its Duties and I'axation {1^$^). 
and was a contributor to magazines and a fre(pient correspondent 
cjf (ind Queries. (H. ('h.) 

TENNESSEE, a south central state of the United States of 
Nortii Amci ica, lying between latitude 35*^ and latitude 36"^ 40' 
N. and between longitude 81° 37^ and longitude 90° 28^ \V. It 
is bounded on the N. by Kentucky and Virginia along a line 
wliii'h, because of erroneous surveys, varitis considerably, cast 
of the J'ennesscc river, from the intended boundary -the line 
of latitude 36"" 30' N. -the variations all being measured to the 
north of that parallel ; on the by North Carolina along 
the line ol the crest of the culminating ridge of the Unaka 
Mountains till within 26 m. of the Georgia frontier, where it 
turns due south, giving to 'rtainessee a triangular jiiecc of territory 
whic h should have belonged to North Carolina ; on the S. by 
Georgia, Alabama and Mississippi along the 35111 parallel of 
N. lal. ; on Ihe W. by the Afississippi river which separates 
it from Arkansas and Missouri. The extreme length of the 
state from E. to W\ is 432 111., and the extreme breadth is 
109 in., its area being 42,022 sq. m., of which 335 sq. m. is 
water surlacx* 

Phv^inil h'entures . — 'Pcniiessec is traversed in the cast l)y the 
Ciiaka Itidges of the 01 d<'r Appalruhian Mountains an<l by th<* 
(iu-at A])|)alaehiaii \'alley ; in the middle br tlit‘ ('umberland 
Plab-an. the Highland Ihin Idateau. and tlie Nashville Basin of 
the .\])])alacliian Plateau ; and in Die west by the (iulf ('oastal 
Plains and a iiarrrjw strip ol the Mississippi l'loo<l Plain. From a 
maN'imuiii eleviition ol oo^C) It. at Mount (luyot on the North 
('arolina border, in Sevier county, the surtnee descends to 117 ft. 
or less on the Mjssissi))pi Flood I’lain in the S.W. corner of the 
state. 'PIk' general slope, however, is west by north. About 1700 
sq. 111. aia.’ at least jooo ft. aliove the sea, but .iS.^oo s«j. m. are 
less than loon ft, above the sea. and th<‘ mean elevation of tli(‘ slate 
is approximately q(.)0 ft. 'Phe Pnaka Mountains, which ucciqjy 
a belt 8 to It) ni. wide along its F. border, are a series of somewhat 
irregular ridges fleveloped on conqilexly folded and fanltc'd crystalline 
rocks. Sixteen j)eaks exceed dooo ft. in height. They arc Mount 
Guvot (00;/' b.). ( lingman Home (OOig ft.), Mount J.e Conte 
(6012 ft.). Mount (airtis (dqdX ft.), Blount Saltord (0535 ft.). 
Mount Love (^443 ft.), Mount Heiirv (0373 ft.), Roan Mountain 
f63M It ). Eultee Knob (O23J ft,). Peek P(*ak (O232 ft.), Raven 
Jsiiob (6230 it.), Mount ('olliiis (Oi.SX ft.), lYicorner Knob (6iH» 
it.). 'PluTuiomeler Knob (6157 It.). Oc onee Mountain (bi 35 ft.), 
and Master Knol) (0013 D.), 'Plial part of the (beat Appalachian 
Valley which traverses TcnTies.scc is commonly knenvn as the Valley 
of East Tennessee. It consists of ])arallel ridges and valleys de- 
veloped by ero.sion on folded samlstone.s, shales and liineslones, 
the \'alley quality fredominating biraiise the weak limestones 
were of great thickness. 'Phe valley areas vary in height from 
(joo ft. in tile soiith-w'est to 1000 ft. in the north east. In the north- 
east the ridges are more numerous anci higher than in the south- 
west, where White Oak Ridge and Taylor’s .Mountain arc among 
the- highest, although Missionary and Chickamaiiga Kidgf‘s are 
belter known, because of their association with battles of the Civil 
\\ ar. Along the north-w'est border of the valley a stee]) escaqunenl, 
known as the Cninberlanfl Scarp, rises to the Cumberland Plateau. 
I'his plateau has a mean elevation of about 2000 ft., is only slightly 
rolling, and slopes gently toward Die nortli-west. The W. edgf of 
the plateau is much broken by deep indenlations of .stream valleys, 
and drop.s suddenly tlowanvard about 1000 ft. to the Ilighl.'uid Rim 
Plateau, so named from the scarp formed by its w’estern rirri abtait 
the Nashville and (farther north) J.ouisvilk* basins. It is generally 
level except where it is cut bv river valleys. I'he Nashville Basin, 
with a more rolling snrtace, lies for the most part 400 to 600 ft. below 
the Rim ; a tew hills or ridges, how'ever, rise to the level of the 
Rim. The Basin is elliptical in form, extending nearly across 
the state from N.E. to S.W., with an extreme width of alxmt 60 m. ; 
near its centre is the city of Murfreesboro, and Nashville lies in the 
north-west. Westward from the Lower Tennessee river the surface 
of the East Gulf Coastal Jdain rises ra])idly to the summit of a 
broken cucsta or ridge and then descends gently and terminates 


I abruptly in a blutf overlooking the Mississippi Flood Plain, 'i'he 
E. slope, about one-fourth the length of the W. slope, is steep and 
rocky, and the W. slope is broken by the valleys of numerous streams. 
1 he bliilf, 150 to 200 ft. in lieight, traverses the state in a rather 
straight course anil between it and the meandering Mississippi, 
except at a few points where the latter touches it, lie low bottom 
lands varying in width according to the bends of the river and 
containing numerous sw^amps and ponds. In the northern i)orlion, 
principally in Lake county, is Keeltoot Lake, which occupies a 
depression formed during an earthquake in 1811. It is 18 m. long, 
has a maximum witith of 3 in., and is the only large lake in the state. 

The wholt? of the .Apjxilachian Province of Tennessee and the 
southern portion of the Cumberland Plateau, the Highland Rim, 
and the Lowland Basin are drained southward and westward 
by the Tcnne.sst'e river and its tributaries. 'I'he valley of the Lower 
IVnnessee is drainetl northward by the same river, '['he northern 
portion of the Cumberland i’latean, Highland Kim, and T.owland 
Basin are drained northward and westward by the Cumberland 
river and its tributaries. The western .slope of the luist Gult Plains 
is drained directly into the Mississijipi liy .several small streams. 

luiunu. \ few’ black luars inhabit the Unaka Mountain region. 
Deer are quite numerous in the forests of the cast hall ot the state. 
The wolf, fox, lynx {“ W’ildcat ”), otter, mink and beaver have 
become rare. Squirrels, rabbits, wood-chucks, skunks, mu.skral.s 
and opossums are common. Among game birds there are a few 
wiki turkeys, wild gee.se anrl bob-white (locally " partridge "), and 
greater numbers of grouse and >arious ducks; among song-birds 
the robin, bluebird and mocking bird are con m 1011 ; and thiTc* arc 
also woodpeckers, whifipoorw ills, blackbirds, hawks, owls, crows 
and biizzanls. 'I'liere ari' a few sfuckled trout in the mountain 
streams, but tlie commoner fish are bass, jierch, catfish, crappies, 
pike, drum bullalo, carj), suckers and cels. RattUsnakes and 
moccasins, or culU^nmouths, both venomous, art' occasionally .seen. 

riora. -Originally the stati; was wt'll covered with forests aiul 
about one-hall of it is .still woodland containing a large variety of 
trees. On the mountains the trees are chielly pines, firs, spruce 
anti hemlock. In the swamps of the w'esterii part of the statt?, 
especially on the Mississippi Flood I’lain, the cyj>ress is dominant. 
In tht' Lowland Basin small grovt's ot what was once an I'xtensivc 
forest of red cetlar remain. Poplar and larch are much more abun- 
dant ill the western than in the eastern half ol the state, .and pine 
is much more abundant in the eastern than in the western half, 
j But in most parts ol tlie stale there are mixed forests of white oak, 
red oak, ash, red gum, black gum, inajile, hickory, chestnut, syca- 
more, magnolia, tulip tree, cherry, pecan, walnut, i*lm, beech, locust 
and persimmon. Birch, mulberry, lindim, willow, bass-wood, 
dogwooi], tlie .sorrel tree, ])awj.)aw’ and wild plum are common, 
'riure are a few vanities of tlie rare sliittiinwood tree {Jiunie/iti 
ianit^inosa). Among inriigeiious .shrubs and vines arc the hazel, 
blackberry, goosi'berry, wdiortleberry, huckli'tierry, grape aiul 
cranberry. Blue.' grass is indigenous in the i.owland Basin. Of 
numerous medicinal herbs ginseng is the most iiiqKirlant. 

Climate. Tennessee is noted for its delightful climate. The 
iiu'an .summer teiuperatun: ranges according to elevation from 
62'“’ E. on the Unaka Mountains to 72^' on the Cumberland l*lateau, 
to 75 ’ in the Valle>- of J'a.st 'leiine.s.see and on the Highland Rim, 
to 77 ’ in the Lowland Ha.siii, and to about 78*^’ on the East (iiill 
Plains. Blit the mean w inter it mperature for each of the.se divisions 
varie.s little from 38'*', anti the mean annual temperature ranges only 
from 57'-’ in lYist I'ennessee to 58'^ in Middle 'leniie.ssee and to (jo' 
in We.st Ti'iiiiessee. '1‘he altitude being the same, the iiu aii aiuiual 
temperature on tlie south btjrder of tlie state is about 2' higher 
than that tm tlie north border. Usually the highest tenqu ratui t 
j ol the year are in July and the lowt'st in January. In some regions 
1 there is no record ot a ti'inperatnre as high as 100'^; in others llierv 
! is none as low^ ;is - 10' ; and tlie average absolute range is about 
I Howev’er, tluring a period of fifty-four years (1854-iyoh) the 

I records .sht>w' a range ol extn nies from - 30"-' at FTasmus, Cuniber- 
j land county, in Ft'bruary i8ou, to 107” at several places in July 
I looi. Rarc'ly there are killing frosts, c.specially in the southern 
and wi'stern |)arls ot the state from the third week in April to the 
I middle ol October. An average annual precijiitation of about 50 in. 

' is cjuite eipially distributed over the slate and .a little more than 
i one-half ot it is well distributed through the spring and sumnu r 
! months. The average annual snowfall is about 8 in., and the 
, snowfalls are nsnally light and melt within a few days. 'I he avi rage 
■ number of clear, fair, or finly partly cloudy days during a year in 
I ‘rennessee is 260. The w^arin, moisture-bearing winds blow low 
Irom the south f»r south-west with a free sweep across the state in 
1 a tlireclion nearly jiarallel with the trend of the nioiuitains. Above 
these are u])per currents from the north or north-west. The com- 
mingling of the two currents gives rise frequently to westerly and 
I occasionally to t'asterly winds, 'fhe average v(*locity of the winds 
j is comparatively low and violent storms are rare. 

I .Sod. -The Lowlaml Basin, the k?ss elev.ated parts of the Valley 
I of East Tennessee, and parts of the outer portion of the Highland 
j Rim have a fertile limestone soil. The deep deposit of silt on the 
: Mississippi Flood Plain is even more fertile. There arc narrow 
I .strips of rich alluvium along many other rivers. The soils on the 
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mountains, on llic rid«:es of the Valley of Hast Tennessee, and nn 
the E. slope of the h'ast Crulf Plains vary greatly aerordinp^ to the 
rocks from which they arc derived. In the Cumberland Plateau, in 
the inner portion of the Highland Rim, and in the \V. slope of the 
East (hilf Plains there is for the most part a light sandy soil, much 
of it too poor for cultivation. 

Agriciiltiirr. -The total area of farms in the state in igoo was 
20,342,05s acres, of which about onc-half was classed as improved.** 
The average size was 90 6 acres, and the a\’erage number of acres 
of improved land per farm was 45-6. Of the total farm acreage 
08 i> })er cent, was held or operated by owners or part owners, 
9*4 per cent, by cash tenants, 17-4 per cent, by share tenants, and 
the remainder under miscellaneous tenure. Some 15**^ P^^’f cent, 
of all the farms were operated by coloured farmers, who in 18c >9 
produced 22 2 per cent, of the agricultural i)roducts of the state, 
not fed to live stock. The total value of farms, including buildings, 
was $263,150,750 (the value of buildings being 23 S ]M'r cent, of 
the total) : in addition implements and m.achini'ry valued at 
$15,232,670 were employed. The principal pro<liicls and their values 
in H)Oi) were: wheat, 8,320,000 bushels ($g,3()8,ooo) ; Indian 
cortl, 78,650,000 bushels { $55,055,000) ; <K\ts, 4,000,000 bushels 
($2,120,000); cotton, 240,000 bales; tobacco. 53,200,000 lb. 
($4,156,620). 'file average yield per acre in igog was, of wheat 
10-4 Inishels, of Indian corn 22 bushels, of cotUm (1008) 218 lb. 
of t(jhacco 730 lb. Cotton is not rais(?(| to any extent except in 
the rich alluvial land of the ^Mississippi VaI.ey- 'rennessee ranked 
littli among the tobacxo grow ing states in i8o<i and fourth in igog. 
('(msidt-rable areas in tlu' central j^art of the stati' are admirably 
ada)Ue«l for grazing and the raiding of fitu* lutrst-s an<l cattle. The 
value of live stock on farms and r.anges oii tiu* ist <af January T()To 
was as follows; horses, $36,288,000; miih's, $35,670,000; milch 
cows, $8,828,000 ; 4)ther cattle, $7,797,oo(.) ; swine, $8,216,000. 

Miiiiiifi . — Previous to the close; of the Civil War (1865) mining 
had been carried on u[)on a e omparativc'ly small scale, but im- 
mediately thereafter attcnlioii was attracted to the exb'nsive and 
valuable deposits c^f coal and iron ore, and tlieir development was 
begun on a largo scale. 'I'hc minerals of most commercial im- 
portance are coal, iron ores, copper ores, marble and phosphate 
rock. 

.\bout 50(a<j sq. m., or aliiuist one-eighth of tlu* area of the state, 
is nn<lerlaid by the coal measures, which occupy a belt in the Cuinl)er- 
land Plateau from 50 to 70 m. wide extending entirely across the 
easterly part of the state in a not th-<’asterly, south- w'esterly <Urection. 
The coal is of the soft or bituminous ” kind, gener:illy of exct*llent 
quality, and m\ich of it suitable for conversion into gas and coke, of 
which latter 4f)8.tK-)2 long tons were produced in 0)0;. The mining 
of coal in the stale has dev'elo])ed rapidly in (onnexion with tlie 
notable expansion of th«* iron and steel iiulnstries of tlie Soutli. 
Tn 1908 the ]iroduct was 6 ,icj 9.I7I tons, valued at $7,118,499. 

Iron ore is found and has been mim'd in many jdacc's >11 the state. 
The deposits of most comnu'rcial importance are the linumites and 
brown hematites fouiul west of the ('nmlK'rland Plateau, and the 
fossdiferoiis red hematite which crops out along tlie eastern bast* 
of that plateau. In the early history of Tennessee iron of superior 
quality was produced, in small charcoal furnaces, from the brown 
liematites of the central part of the state. A little later, considerable 
quantities of this iron were shipped and marketed at I’ittsburg. 
After the close of the Civil War (1865) the iron resources of the 
state attracted renewed attention, particularly the brown and red 
hematites, and large and modt'rn furnaces were erected in the 
Chattanooga district to reduce these ores. 'Phe output of iron ore 
was 874.542 tons (valued at $1,123,527) in 1902. when Tennessee 
ranked fifth among the iron ore producing state.s. Owing to the 
industrial flepression follow'ing 1907 tin* output was only 635.343 
tons, valued at $876, (X)/, in 1908. 

The only copper mines of industrial importance arc the Ducktown 
mines in the e.xtreme south-eastern corner of the state. Copper 
has been mined here since 1847, and notwithstanding the dilficullies* 
01 transportation through a rough mountain region, mines Vvcre 
rapidly developed, and in 1855 over i.pcxM) tons of ore, worth more 
than a million dollars, were marketed. 'J'hese mines were the 
principal source of the supply of copper for the ('on federate States 
during the Civil War. 'Phe opening, in 1869, of a railway passing 
directly through the mining territory, made it possible to work the 
mines more profitably, ami o]>erations were developed on a large 
scale. In tq(.) 8. 6i8,8(y') short tons of ore were minetl, producing, 
fronv the smelters on the ground, 19,710,103 Ih of metallic co])per. 
The ore is a sulphide, and in 1898 an exfi-nsive plant wais erected 
to mannfnctnrr* siilphnric acid as a l)y-pro(luct. 

In 1S9.T- 1.S03 l.'irgc deposits of phosphate rock of high qualify 
were discoverfd jn the cenfral-sonthem part of the state about 
60 m. south-west of Nashville, and the rapid develojmient of quarries 
was begun. Tlv* output increased from i(),i88 tons in 1894 to 
638,612 Ions (valued at .$3,047,836) in 1907, when 'Pennessee ranU»Ml 
second among the states of the TTnion in the yjroduction of idiosphate- 
rock. The introflnc.tion of this new supply had a marked <Tfcct on 
the fertilizer business of the country. 

Inexhaustible deposits of marble are found in Eastern 'Pennessec 
in an area about kxj m. long by 20 m. wide, the centre of which 


is Knox county, the deposits extending southward into Cleorgia. 
'Phesc marbles are of a distinctive character, being usually mottled 
in bright shaiies of rctl, pink, chocolate and grey. They arc em- 
ployed principally for interior decoration, and were thus l.irgely 
used in the capitol at Nashville ami in the National ('a})itol at 
Washington. Systematic (jnarrying of these marbles was begun as 
early as 1838, and the output of the (piarries has constantly increased 
since tlu' Civil War. 

In 1908 'I't'nnessee produced 179 ozs. of fine gold rind 57.696 02s, 
of tine silver, a part of each coming, as a by-product, irom the copper 
n'Pincrics. Zinc ore is minetl on a small scale in the eastern part 
of the state, the product in igoS being 341 short tons of metallic zinc 
valued at $32,054. .Vmong tlie other minerals found ami mined ft) 
a limited extt'iit are lead, manganese, barytes, lluorsp.ir, slate, granite 
and petroleum. 'Phe total value of all minerals was $19,277,031 
in 1908. 

Miuiufactuu's. — 'I'o an uniisnal degrt'e fbe natural resources of the 
state supply the raw' material for its manufactures. Phe ownership 
of industrial establishments is largi'ly in the hands of individuals, 
lirms, and comparatively small corporations, ratliei than of large 
coml)inalions. the average capital per establishment in 19(^5 being 
about $32. ofx\ The amount of cajntal invested in manufacturing 
in 1880 was .$20,092,845. and the value of the products was 
$37,074,886. In igoq ca])ilalizatir)n (under the Jactory system) 
had increa-»ed to $i(.>2,430.48 1 , and value of ]irodm:ts to $i 37,960,47(1. 
This rapid industrial growth has been <lue in no small degree to the 
great natural resources of the state and its excelkml trans])ortation 
facilities. Judged l)y the value of prodm Ls, n’gardless of cost of 
materials used, the Hour and grist mill industry lanked lirsl in 
1905 (.$25,350,758). Second in inqiorta nee was the timber and 
lumber imluslrv and lumber products ($21 .580.120). 

The st.ite has always held an inqiortant place in the iron and 
steel industry. The c.qutal invested in blast furnaces in 1905 was 

S. 5.()39.783, they enqiloyed 1486 persons, ami tlu? value of their 
product.-; was $3.428,().p). 'Phe toumlries and machine shofis of the 
st.ite had a capital of $5,510,4.53, they gave eniplovment to over 
4(.oo persons, and the value of their products was $6,«)46.5r)7. 
These ligures are excliisivi* of the numerous and large railway leyiair 
sho])s. tlu* value of whose ])ro(lucts was .$5,839.4.45. 

'1 he maniifactme ot h'atlier is another iiiqiorfanl industry. 

T. arge tanm'rios were attracted to the state, soon after tht' ('ivil 
War, l)y tlu; abumlance of tan bark in the forests, ami tlu' cheapness 
of labour. In 1905 $4,013,289 was iuvcsti'd in the manufacture 
of leather, ami the ]iroducts wen.* valued al .$3,583,871. 

In 1905 tlie textile industry had an invest e<l ca]iital of $8,58 3,133, 
and a product valued at $6,895,203. The manuiai ture of cotton 
goods was the chief sub-divisioii of tlie industry, employing 153.375 
spindles, 3(K)8 looms ami 1787 knitting machines. 

The printing and publishing imlustry of tlio state had an invested 
capital of $4.408, 58.4, and jirodm ts vahit'd at $5, 0(13, 580. The manu- 
f.utureof in. lit and distilled liquors enqiloyed ('.905) a cajiital oi 
$3,.?2 o,89o, and the value of the product w'as $2,400,256. xVinong tlu* 
other inqiortant manufacturing imliislries of the state and the value 
of their products in 1905 arc: men’s clothing, $2,9f>j,58i ; patent 
medicines. S2,()8(),6io ; cotton-see«l oil and oil c'ake, $3,7.] 3.927 ; 
tobacco, $404,241 ; artilicinl ice, $727,263; agricultural implements, 
$768,895 ; and coke, $809,801. 

I'nwsfuiytniion . — The railway mileage of Tennessee increased 
from 125 3 m. in 1860 to 3184 in 1900, and 3480 on the 1st of January 
1909. The principal raihvays operating in the st.ate in 1910 were 
the Louisville and Nashville, the Nashvilk*, (riiattanooga and St T.ouis, 
the Cincinnati Southern and the Sonth(*rn. 'I'he navigalile water- 
ways include the Missis.sippi river (which forms the western boundary 
of the slab') ; the Tennessee river, navigable throughout its length, 
from Knoxville ; and the ('uniberland river, navigable throughout 
its length in the state. Chattanooga, Knoxville, Memphis and 
Nashville are ports of entry. 

Populalion . — Thii total population in t88o was 1,542,359 ; in 
1890, 1,767,518; in 1900, 2,020,616 ; and in 1910, 2, 18.4, 78(1.^ Of 
the total population in 1900, 1,522,600 were native whites, 
17,746 wTre foreign-born, 480,243 were negroes, 108 were 
Indians, 75 wenj (.'hini'sc and 4 w(Te Japanese. Of the in- 
ha])itants born in the United States 38,561 were born in Georgia, 
36,052 in Kentucky, 28,105 in North Carolina, 27,709 in Ala- 
bama, and 25,953 in Virginia. Of the fori'ign-born 4569 were 
(h-rmans, 3372 wi're Irish and 2207 wen' English. Of the total 
populalion 59,032 were fonagn par^'nlagc'— either one 
or both parents were foreign -lx )rn — and 11,164 were of German, 
9268 of Irisli and 3532 of English parentage on both the father’s 
and i 1 k‘ mother’s side. Of the total population of the state in 
1906, 697,570 were members of religious denominations. J'here 

^ The populations in other census years were are folIow^s : (1790). 
35.691; (iHfx)). 105,602; (i8iu). 261,727 ; (1820), 422.823 ; (1830), 
681,904 ; (1840). 829,210 ; (185a). 1,002,717 ; (i<S6o), 1,109,801; 

(1870). 1,258,520. 
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were 277,170 Baptists, 241,396 Methodists, 79,337 Presby- 
terians, 56,315 Disciples of Christ, 17,252 Roman Catholics, 
7874 Protestant F.piscopalians, 3225 Lutherans, 2875 United 
Brethren and 2426 Congregationalists. From 1890 to 1900 the 
urban population {i.e, the population of places having 4000 
inhabitants or more) increased from 219,792 to 285,886, or 
30*1 per ( cnl., the semi-urban population (Lc. the population of 
incorporate<] places, or the approximate equivalent, having 
less than .jooo inhabitants) iiKTeased from 87,351 to 114,837, 
io’9 per cent, of the total increase in population; while the 
rural population {i.e. population outside of incorporated places) 
increased from 1,460,375 to 1,619,893, 63 per cent, of the total. 
The principal cities of the state, with population for 1900, are 
Memphis, 102,320; Nashville, 80,865; Knoxville, 32,637 and 
Chattanoogii , 30,154. 

Govern nioit.- Tennessee has had three constitutions, but the 
pn'sent one, adopted in 1870, is a reproduction of the second 
(1833) with only a few changers. Amendments may be proposed 
not oltcner than once in six years by a majority of the members 
elected to rach house of the legislature, but before they can be 
adoj)ted tliey must be agreed to first by two-thirds of the 
members cle('ted to each house of \hv next succeeding legis- 
lature, and later 1)\' a majority of all the l itizens of the state 
voting for representati\is at the next regular election, d'he 
legislature may, also, submit to the people the (luestion of call- 
ing a convimtion to amend or r(*vise the constitution, and such 
a convention must be called whenever, upon the submission of 
this pro])osition, a majority of the votes arc cast in favour of it. 
Every atti inpt to amend or r(*vise the present constitution has, 
however, been unsiK'i'essful. 'The right of suffrage is given to every 
male cili/rn of the United States who lues attained the age of 
tw(mty-one years and lias been a resichait of the state for one 
year, provided ho has paid his poll (ax and has not been con- 
victed of l^rilxTy, larceny or other infamous ('rime. 'The (‘lec- 
tion of lh(‘ governor, members of the general assembly and 
eongressmen is held biennially, in even numi)ered years, on the 
first Tuesday after the first Monday in Noxember, but the 
clcetion of judi('ial and county officers is held on the first 
Thursday in .August. 

'fhe governia* is the only state executive officer who is eleitisl by 
the pe(4)Ie. Tie is elected for a term of two years and is not eligible 
lor more than three consecutive t(‘rms. lie must be at least thirty 
years of age and have been a citizen of the state for the last seven 
years betore election. Although conimander-iii-cliief of the state 
forces, he may call the militia into service only when there is a reliellion 
or an imsasion ainl tlie gen(*ral assembly declares tliat the public 
safety retjuires it. 'the officers of the penitentiary and of the refornia- 
tury for boys are authorized to advise the governor with re spect to 
an application for tlie pardon of an inmate of their institution, but 
he is not bounel by their aelvice anel thi’re is no real restriction on 
his power to pare Ion except that he is nut permitted to pardon in 
( ases of impeac hment. Among the more important ollicers a]>- 
jieiirted by tlie^ governor arc; the superintendent of jiublic instruc- 
tion, the commissioner of agric ulture, statistics and mines, an assayer, 
state eiitomejlogisl, and otiicers of the penitentiary. The governor 
may veto bills passed by the general assembly, but to override 
his veto the vote of only a bare majority of the members eU'ctcd to 
each house is recpiired. The governor’s salary is ,S4ooo a year. 
There is no lieutenant-governor ; in case of a vacancy in the office 
of govcu'nor the speaker of tlie Senate l)ecomc;s acting governor. 
I'lie secriTarv of state, the cnm]jtroller, and the tivasiirer an' elected 
l)y a joint ballot of the Senate and the House of Representatives 
each for a term of two years ; the attorney-general is ;i])pointcd 
I)y tin- judges of the sujiremc court for a term of edght years. 

Both senators and representatives are edected for a Rrm of two 
years by counties or by districts having approxiinatcdy the same 
]topiilation. The number of representatives is limited by the con- 
stitution to g«g and the number of semators to one-third the; number 
of representatives. The qualifications ])rescribed for senators ami 
representatives are that they shall have l)cen citizens of the state for 
three years and residents of the county or district they are to repre- 
sent lor one year immediately preceding the election, and that 
senators shall be at least thirty years of age. The legislature meets 
biennially, in odd numbered years, on the first Monday in January, 
and the length of the session is limited by a jirovision that the 
members shall be paid four dollars a day, bedsides an allowance for 
travelling expenses, not to exceed 75 days ; whenever the governor 
calls an extra session they arc not paid for more than 20 days. Bills 
of whatever character may originate in either house, but no bill can 
become a law until it has passed both houses by a majority of all 


the members to which the house is entitled under the constitution, 
ami if the governor vetcies a bill it cannot Ix'como a law until it has 
again ])assed both housf.s by .such a majority. Only the more 
customary restrictions are placed upon the legislature by the con- 
stilulion ; sucli, fi)r example, as that it shall pass no law.s impairing 
the obligation of contracts, no t'x f^osi facto laws, no law authorizing 
imprisonment for debt, no law restraining tlie freedom of the press 
or freedom of s])eech, and tliat it shall not lend the credit of tin? 
state or maki' the state “ owner in wliole or in part of any bank 
or a stockholder with others in any association, company, corpora- 
tion or municipality.” ^ 

The administration of justice is vested in a supreme court, a court 
of civil appeals, chancery courts, circuit courts, county courl.s, 
justice ol the peace courts, and, In certain cities and towns, a 
recorder’s court. The supreme court consists ol live judges elected 
by the stab' at large for a tt'rm of eiglit years, one lor each of three 
grand divisitms (eastern, middle and western) aiul two for the slate 
at large, l-'.ach judge must be at least thirty-live years of age and 
have been a resitlenl of the state for live >’<‘ars before his electitni. 
The judges designate one of their number to jire.side as chief justice. 
Tlu; court has appellate jurisdiction only. For the eastern district 
it sits at Knoxviih*; for the middle tlislriel at Naslw’ille; ami for 
the western district at Jackson. The concurn'iice of thrc'e judges 
is necessary to a decision. The court of civil appeals, which in igo? 
was substituted for the court of clnuicery ajipeals, is also ecunposed 
ot five judges not more than two of whom shall reside in the s.ame 
grand division. 'I'Ik'v are electc'd for a ferm of eight y('ars, and 
each of thi'in must b(' at least thirtv y(*ars of age and liave resided 
in th(‘ stat(‘ lor live years l)elore elei tion. 'I'his court has jurisdiction 
ol app('als Irotn (Hpiity La)iirls in which the aiiioiinl in controver.sy 
tloes not exceed $i<)oo. except in eases in\ olving tlu; constitutionality 
of a Ti'nnessec statute, conle.sled eletdioii or stale revenue, and 
ejectment suits; it has jurisdiction also of civil cases tiied in tlv' 
cireuil and common law courts in which writs of error or a])peals 
in the natun' of writs of (‘rror are applierl for. It may trairsler any 
case to the siqireine court or the siipn'iiie court iiiav assume jurisdic- 
tion of any ol its cases by issuing a writ ol cctti'ocati, but othi rwiscv 
its decTt‘es are final. I'he state is divicle<l into twc'Ive chancery 
districts in each ol which a chancellor is i.‘leeted for a term of eight 
years, and at every county-seat in eacli dislrict a court ol cbaiicery 
is held. Tlie court has (*xchisive (.aiginal jurisdiction in etjuity 
cases in which the amount in ccaitruv’crsy exceeds lilty dollars, 
concurrent jurisdiction with the county eoiirl in such matters as the 
administration of estates, the a])p()intmenl and removal of guardians, 
ami ctmcurrerit jurisdii tioii nnIiIi Ihe circuit courts in in*oce(;dings 
lor divorce. The s1:ib‘ is also tlividi'd into nineteen elreuils. in 
each of which a circuit jiulge isele{'te(l tor a term of eight >'(‘ars. ami 
at every county-seat in each circuit a circuit court is hi'ld. The 
original jurisdiction ol the circuit courts extends to all ease.s both 
civil and criminal not exclusively conlerred upon .suim* ollu r court, 
and tln*y have appellate jurisdiction in all suits and aclicais begun 
in tile lowir eourts. In seMTal of tlie eouiilies tlie county court 
is composed of a I’ounty jmlgc, electeel lor a term of eigh{ years, 
logetl)t‘r witli the justices ot the peace in tht* county, and in the 
e>ther counties it consists ol llie just ices of ihe ]>eaee alone. Its 
jmlieial business is jirim ipally the jirobate of wills and matters 
relating to the administration of estates. ICach county is divi(](‘d 
into civil dislricts varying in number according to jujjiulat kiii, and 
each ilistrid elects at l(*ast two justices of the jieace lor a b.*rm 
of six years ; t'ach county town or incorporated town also e lects 
one ju.slice of the jieace. The jurisdiction ol a justice <1 the 
peace, usually coi'xtensive with the county, extends to the c(j1- 
leelion ot notes of haml not exceeding $io(.)o; to the settle- 
ment of accounts not exceeding $3«)o ; to suits lor the recejvery of 
property or suits tlemanrling paynu'iit lor damages, except for 
liliel or .slander, not excei'ding ^^/)Oo ; to eipiity cases in which the 
amount in controversy does not exceerl $50 ; and to various other 
small cases. A recorder has concurrent jurisdiction with a justice 
of the peace, 

J.ocal ('rovermnnit. — Tin' government of each county is vested 
principally in the county court. 'Hi is body rej^re.sents and acts for 
the coiiiily as a corjioratioii ; lias charge of the (;lection and n pair 
of coimlv buildings ; levies the county taxes, which are limiteil by 
law, however, to tliret' mills on the dollar exclusive t)l tlio.se lor 
schools, public highways, interest on the county debt, and other 
special purposes ; divides the county into highway districts, and 
chooses a highway comiiiissioner for each district lor a term of 
two years ; and clioosi*s a superintendent of schools, a surveyor, 
a public adiTiiiiistratnr and jniblic guardian, a board for the equaliza- 
tion of taxes, n coroner, a ranger, and a jail phy.siciaii or health 
officer ('ach for a term of two years, three commissioners of the poor 
for a term of three years (one each v(*ar), and a keej)er and sealer 
of weights and measures to .serve during its jileasure. A county 
trustee, whose duty it is to collect state and county taxes, and a 
sheriff are elected by the county for a term of two years ; a clerk 
of the county court and a register are also elected by the county 
for a term of four years ; and the county judge or chairman of the 
county court, the clerk of the county court, and the county health 
officer constitute a county board of health. In each civil district 
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of a county which contain.s the county scat there are two constable.s, 
and in other civil districts of the county one constable elected for 
a term of two years. The general law for the incorporation of 
cities and towns vests the government of each municipality acct'pting 
its |vo visions principally in a mayor and two aldermen Irom each 
ward. All are elected for a term of two years, but onohalf of the 
aklcrmen retire annually. The mayor and alderiiHui may appoint 
such officers as they deem expetlieiit. The mayor may veto any 
action of the aldermen, and to override his veto a two-thirds 
majority i.s recpiired. 

Miscellaneous Laius. — For the protection of the property rights of 
rnarrietl women the code of Tenne.ssce jirovides that the wile’s real 
estate shall Ixj exempt from her husband’s debts ; that the proceeds 
of her real or personal property shall not be paid to any other ])(‘rson 
except by her consent certified upon privy examination of her by 
the court or a commissioner a])poiiited by the court ; and that she 
may mortgage or convey her real estate without the concurrence 
of her husband provided she be privately examined regarding the 
matter by a chancellor, circuit judge, or the clerk of the county 
court. VVln^n a husbam.l <lies his widow is entitled to a dower in 
one-third of his real estate, and, if there be not more than two 
children, to one-third ot his personal estate ; if then* are more than 
two children her share t)t the personal estate is the same as that 
of each child. Tf a husbarvl <Iio intestate an<l leave no otlier heirs 
the widow is entitled to all liis real estatt* in fee simple. When a 
wife dies leaving a husband of whom tluae has lu'cii issue born 
alive, he has by the courtesy a life interest in all her real estate and 
all her ])ersonal estate ; if the wife die intestah? and leave no other 
heirs the husband is entitled to all her real estate in fee simple. 
'I'he causes tor divorce are impolency, bigamy, aiiullery, tleseriion 
for two years, conviction of an iiiiainous crime, the aUemj)t of one 
ot the parties to take* t)ie life of the* other, the hnsbarid’s crii<‘l and | 
inhuman treatment of liis wife, retiisal of tlie wite to nmiove witli | 
her liusband into the stale without a reasonable cause, pregnancy i 
of the wile at the lime ot tlie marriage by aii(.»llier j)i*rsou without 
tin* kiiowli'dge of the hiisbaml. and habitmd drunkenm'ss. provided I 
tlie hal}it has been confracteil substvpieiit to the marriage. The I 
plaintitt must be .i resident ot the state for two years Viefore tiling a | 
pet itiem for a divorce. If the husband is tlu; plaiiititf his interest j 
in his wift*’s property is not iinjiaired by the dissolution of the 1 
marriage, but the defendant wite lorteits all her interest in his 
propertv. Either party mav marry again, but a (hdcaidanl who j 
h been found guilty ot adultery is not pcTinitted to marry the 
co-respondent <luring the life of the plaintitt. .V liomestead of a 
head ot a family to the value of Siooo is e.xempt from forced sale 
(?xcept for the collection of taxes, debts contracted lor its purchase 
or in making improvem(‘nts n])on it, or fin(*s tor voting out of the 
election district, for carrying concealed weapons, or for giving away 
or selling intoxicating lupiors on election days. If tin; owner is 
married the homestead cannot be sokl without the joint consent 
of husband and wite, and th<! wife's consent, as in oilier conveyances 
by married women, must be certified before the court or a com- 
missioner ap])ointed by the court. I'lie homestead inures for the 
benefit of the willow and minor children. .Ninety per cent, of the 
salary, wages or income of each ])erson eighteen years of age or 
over is also exempt from attachment provided such salary, wages 
or income docs not cxcee«l sS.|o per month, and in any case $36 per 
month of the .salary, wages or inconn- ol a person eighteen \'ear.s 
of age or over cannot lx- attached. Tlie employment of children 
under fourteen years of age in any workshop, factory or mine 
within the state is forbidden by a law enaeteil in 1901, and the em- 
ployment of wom(*n or of boys under sixteen years of age in any 
manufacturing establishment is limited to sixty hours a week by 
a law enacted in 1907. 

Chanties, .Xc. — fhe charitable and jienal institutions of the stale 
consist ot Uie C.'entral Hospital for llie Insane near Nashville ; the 
Eastern Hospital for the Insane near Knoxville ; the Westi-ni 
Hospital for the Insane near Bolivar ; the I’ennessee Schix)! for the 
blind at Nashville ; the Tennessee Deaf and 1 iiiiiib School at Kno.x- 
villc ; the Confederate Soldiers’ Home near Navshville, on the 
“ Hermitage,” the estate formerly belonging to .\iidiew Jackson ; 
and the Penitentiary and the rennessee Imlustrial School, both at 
Nashville ; and in 1907 the legislature passed an Act for the estab- 
lishment in Davidson county of the Tennessee R«-forinatory for boys. 
Each hospital for the insane is governed by a board ol five trustees 
appointed by the governor, witli the consent of tht^ senate, for a term 
of six years, and for the immediate siijjervision of each the trustees 
appoint a superintendent for a term of eight years. Tin; Schools 
for the Blind and the Deaf and Dumb arc each managed by a board 
of trustees, vacancies in wliicli are tilled by the remaining trustees 
with the concurrence of the legislature. The ('oniederate Soklier.s’ 
Home is managed by a board of fift(;en trustees, of wluun six are 
women, each serving until death or resignation, when his or her 
successor is appointed by the governor upon the recommenflatiou 
of the corporation known as the As.sociation of Confederate Soldiers. 
The Penitentiary is governed by a board of three prison commis- 
sioners, a superintendent, a warden, an assistant or deputy warden, 
a matron, a physician, and a cha]dain, all ajipointed by the governor, 
the commissioners for a term of four years, the other officers for 


a term of two years. The prisoners are kept at labour jinncipally 
in the state coal-mines, in manufacturing coke, on farms, or at 
contract labour witliin the prison walls ; not more than igo prisoners 
are to be leased to any one firm or corporation, or to ])e i‘in])loyed 
in any om* business within the walls. 'Hie income to tin; state from 
the jjrisoii is greater than the disbursements for it^ niaintenunce. 
By good conduct a convict may shorten liis term of service one 
month the lir.st year, two montlis the second year, tlinu* months 
each year from the third to the tenth inclusive, and four months 
each sul)se(jut*iit year. The Industrial School, wliicb is for or])han. 
helpk-.ss, wayward ami abaiuloned children, is govi’nied by a lioard 
of tlircctors consisting of the governor, coniptrolk i . secretary of 
state, and treasurer as ex ofjieio meinlxTs, and seven otlicT members, 
a portion retiring every two years, and their successors being ap- 
jxnnted by the remaining directors with the concurrence of the 
senate. 'Hie act for establishing the 'rennessee K< format ory for 
Boys provick's that the institution shall be goveiin'd by a board 
of trust<*es Consisting of tlie governor an<l five* otlier m('ml)ers, one 
retiring each year; that boys mider eighteen years ot age who are 
convicted of a penitentiary offence shall be sent to it ; that the trustees 
may transfer incorrigible boys to the penitentiary, put others out 
in the service of citizens on ])robation, or n'commciid lliem to the 
governor for pardon. .\ gener.il control of all pid)lu' charities and 
correctional institnlions is I'xt'ndsed l)v an iinsalaric'd Board of State 
('hnrities consisting of the governor and six membe-rs ap[)ointcd 
by him lor a term of three years, two retiring e\< ry two years, 
'the ])nnci]xd duties of this board are to (‘xamine tlie condition and 
the management of such institutions and re]iorl to thc^ governor; 
and county and city authorities must submit to it lor criticism all 
plans tor ntwv jails, piil)lic infirma; i<'s, and lu.>s]>ila]s. 

Fffuraiion , — For the administration of tlie common schord sy.slem 
each county having fiv^e or more livil districts is divick'd into five 
school districts, and in counties having live or k.ss than live civil 
<lislricts c-acli civil district constituli’s a .school distric-l. J^ach 
scluiol di-^tricl elects om- irn'mlx-r of the county board of education, 
and in comities liaving less tlian five .scliool districis one or more 
menilx-rs ot the county board, the numbiT of which is always 
live. b(*-u'des the county .superiiiti'iidcnt who is cx of jit to ils secretary, 
are elected by tlu' count}’ at large, and to this county board of 
educ.ilion tugc-tluT witli district advisory boards is (iitnisted the 
maiiagi-mc-nt and control of the common schools. By tin* gi-iicral 
('ducatioii law' enact(*d in ioo<), 23 per cent, of tlu* gross state n'veiiue 
is pai<l into tlu* general education tund, Oi ])er cent, ol this fund is 
apportioned among the several counties according to (heir school 
population, and 10 per cent, of it constitnt('s a .spicial luml to be 
ap})orti<ined among eligibk- counties in ])ro])orlion to tlu'ir school 
population but in inverse ratio to their taxalile property ; to be 
eligibk; to any portion of this special fund a county must k'vy 
lor tlu; maintenaiua* of common .scliools a tax not less than forty 
cent.s on each $too of taxabde })ro])erty, a tax of §2 011 each ta.sabk- 
poll, and such ]irivilege taxes as the state permits it to lev v for school 
purposes. Each (ounty court may jirovide for om* or more county 
high schools to be niaintfiiiu'd in pari by additional county taxes 
and miscellaneous funds, and cS per cent, of the stat<- .school tiiiul is 
set a]nirt for the encouragement of comitii's in this matter, fn 
H)o8 there was a county high .school in each of 23 counties, and in 
i<)io in c-acli of counties. The high schools an* largely under 
UiectMilnd of tlu* state l.)oar(l of education, consi ,tingf)l tlie governor 
(pre,-.ideul), state sii]H'riuteudcnt of ])ublic instruction (sctrelary 
and trea.siirer), and six other members appointed by the governor. 
When the general education law was eu.icU-d in I ennessi-e liad 

no state normal .schools, but by tlu; law’ 13 per cent, of the state 
educational fund is .set apart for the establishiiu iit and maintenance 
of schools solely lorthccdiiceitifui and proh’ssioiial training oflearher.s 
for tlu* elementary schools ; one for wliite tt-achc-rs in earli of three 
grand divisions of the stall*, and one agricultural and industrial 
normal school for the industrial education of lu'grocs and for pre- 
paring negro teachers for tlie common .schools, ami the managemeni 
of these scliools is vest(*(l in tlu; state board of education. .\t the 
lu*ad of the otate educational s}'sl('m is tlu* Univ’crsity of Tennessi’c, 
which embraces a colk'ge of libi-ral arts, a. graduate departnu’iit, 
a college ol engiiu-ering, a college* of agriciiH iin*, a scliool ol pharmacy, 
an imlustrial department, and a law deparlment at Knoxville, and 
medical and dental df-])artments at Nashville. The insliliition 
is governeel by a board ol trustees consisting of the governor, the 
state superintendent of piil^lic instruction, the commis.sioner of 
agriculture, the jiresifienL ol tlie univi*rsity ami tvveh’C other 
members ; tw’o from the city of Knoxville and one from each 
congressional district, two elected each year. Si-veii per ci-nt. of 
the general school fund is set apart for its maintenance ; it was 
founded in 179,1. For the higher education of teachers Tennessee 
has tlu; Feabody < ollcge for 'IVachers, at .Nashville, founded (0^75) 
and maintained chiefly with proceeds from the G(*< rge 1 ’('a body Fund 
for the im])rov(*m('nt of education in the South. Other institutions 
of higher learning, not under the control of the state, are : the 
University of Naslivilk; (non-sect., 1783) ; Washingtmi and 'rusculum 
College (non-sect., 179.1). at Oreenvilie ; Maryvilk; (’ollege (Pn*sby- 
terian, i8rc)), at Maryville; (Timl)erland University (Presbyterian, 
1842), at r^ebanon ; Burritt College (non-, sect., i8,'j8). at Spencer; 
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Hiwasspe College (non-socl., 1849), at Sweetwater; Bethel College 
(Presbyterian, 1850), at McKenzie; Carson and Newman College 
(Baptist, 18s I ) at [etierson City ; Walden University (Methodist, 
rSoO). at Nashville*; Fisk University (Congregational, 1866). at 
Nashville; University of Chattanooga (Methodist, 1867), at Chat- 
taiHJOga ; I niversil y of the vSouth (Protestant Fpiscopal, 1868). 
at Sewanee ; King College (Presbyterian, 1869). at Bristol ; C'hristian 
Brothers Ct 'liege (Homan Catholic, 1871), at Memphis; Knoxville 
College (United Presbyterian, iS75).at Knoxville; Milligan College 
(Christian, i-SSz). at Milligan; South-western Presbyterian College 
(1883), at ( larkville ; and Tancoln Memorial University (non-sect., 
1895). at Ciiiiibcrland Gap. 

Finance. -The state revenue is derived from a general propt'rty 1 
tax, a poll tax, an inconii- tax, a tax on transfers of realty, an ad 
rnloveni tax on the average capital invested by merchants in their I 
business, a ])rivilege tax on merchants and maiiv other oocujiations 
and l)iisines -es ; a tax on litigation, levied on the unsuccessful party, 
a collateral inheritanci^ tax, and fines and forleitures. State, 
count and municipal taxes are asst'ssi'd liy a county assessor, 
who is ('IcLtcd tor a term of four years, and one or more dejnilit^s 
whom th<‘ assessor is authoriz<*(l to a))point. d'he law recpiin*s 
that all ])roperty shall be assessed at its tull cash value, but personal 
property to the value of $iouo is ex(‘iu])t Irom taxation. Real 
cstati' is a ' >essed biennially ; personal juoporty, privileges and }>olls 
annually. Assessments are examined and revised both by a oounW 
board of e< iuali/atif)n .and a state board of e<]iialization. Tht* countv 
board iu:)nsists of five Tinunbers eJeeb'd annually by the county 
court ; justices of tlui ju'ace arc ineligible to electitm on tliis board, 
as are als*) all ])ersons who have served on it within five years. 
The slate boanl consists of the secretary rd state. tn‘:isiirer and 
conijilroller. The clerk ol the county eourt collects all taxes of 
jiefsons, (oinpanies or corjioratious subject to a privilege tax; 
the coijiity itusl^-i- the taxes (jf other persons. 'I'hree revenue 
comiuissioiK'rs, one of whom is an (‘xj)er{ acrf)unlanl, are (dei terl 
biennially by each county court to examine the books and reports 
ol the collectors, and Ihree state n-vi iiiie agents are a])pointed 
biennially l)V the comptroller to examine the records of all officials 
charged witli the colhs tion or disbursement ol stele or county 
rcvmiue. 'Ilie stale n'vi'iiue tor liie two years eiKliiig the Toth of 
December i<)o6 amoimt('d to $3,8o.j,7.|o, and the cost of condiictiiig 
the state g(»v(rnment for tliese two years was 8^,368,077. Tlie 
bonded fh'bt ol the stall* grew froiii8i6,643,f)()() on the istol October 
1831) to §37,o8o,06f» on the Tsl of October i8()9, but by the loth of 
DccemlxT 1006 it had been reduced to $t,|,23(>,766. 

liisiory.- The present .site of INIernpliis may be llie point 
where the Spanisli explorer, Hernando ih* Soto, reached the 
Mississippi rivar, but this cannot lie delennined with certainty. 
Father Mar(|uetle in his voyage down the Mississippi camped 
upon the western border, and l.a Salle built Fort IVud’homme 
upon the (’hiekasavv Bluffs, probably on the site of Memphis, 
in ibSc, but it was abandoned, then re) milt, and again aban- 
doned. T'hc territory was included in th(^ Knglish grant to Sir 
Walter Kiileigh in 13S4 and in the later Stuart grants, ineluding- 
that of ('arolina, in No permanent settlement, however, 

was made until 1769, though wandering ex])lorers and fur 
tradcr.s visited the eastern portion much earlier, A parly of 
Virginians led by Dr Thomas ^Valker (1715-1794), in 1750 
reached and named the Cumberland river and mountains in 
honour of the royal dnke. In 1756 or 1757, Fort Loudon, 
named in honour of John Uamphell, carl of T.oudon, was built 
on the Tattle d'ennessec river, about 30 in. N. of the ])resent site 
of Knoxville, as an outpost against the Freneh, who were now' 
aetive in tlic whole Mississippi Valle) , and was garrisoned by 
royal troops. The fort was captured, however, by the Cherokee 
Indians in i/ho, and both the garrison and the neighbouring 
settlers were massacred. 

PLastern 'rennesscc was recognized as a common hunting 
ground by the Cherokees, Creeks, Miamis and other Indian 
tribes, and the Troi^uois of New York also claimed a con.siderable 
portion by right of conquest. ]n 1768 the Jroquais ceded what- 
ever claim they had to the English, and in 1769 several cabins 
were built along the Watauga and Holston rivers upon what 
was thought to he Virginian .soil. A settlement near the present 
Rogcrsville was made in 1771 and in the next year another 
sprang up on the Nollichucky. After the failure of the Re- 
gulator insurrection in North Carolina in 1771, hundreds of the 
Regulators made their way into the wildernc.ss. When the 
settlements were lound to be within the limits of North ('arolina, 
that colony made no effort to assert jurisdiction or to protect 
the settlers from Indian depredations. Therefore in 1772 the 


residents of the first two settlements met in general convention 
to establish a form of government since known as the Watauga 
A.ssociation. A general committee of thirteen was elected to 
exercise legislative powers. This committee elected from its 
members a committee of five in whom executive and judicial 
powers were lodged. The smaller committee elected a ('hair- 
man, who was also chairman of the committ(?c of thirteen. A 
sheriff, an at orncy and a clerk were elected, and regulations 
for recording deeds and wills were made, ('ourls were held, 
but any conllict of jurisdiction with Virginia or North Carolina 
was avoided. In 1775 the settlement on the Nollichucky was 
forced to join the association^ and in the .same year the land was 
bought from the Indians in the hope ol averting vNar. With 
the approach of the War of Indepcndcmce, the dream of be- 
coming a separate colony with a royal governor was abandoned, 
and on petition of the inhabitants the territory was annexed 
to North Uarolina in 1776 as the Wa.shington l^istrict, which 
in 1777 bc('ame Wa.shington county, with the Missi.ssippi river 
as the western iToundary. The population increased rapidly 
and soon se\’eral new counti(\s were created. 

During the War of Independence the hardy mountaineers 
under John Sevier and PAan Shelby did valiant service against 
both the royal troop.s and tlie Loyalists in South Carolina, 
chiefly as parti.san rangers under ('harks McDowell (1743-1815). 
Major T^itrick PTrguson, with several himdrid T^oyalists and a 
.small body of regulars, made a demonstration against the western 
seUlemenls, but at King’s Mountain in South CariTlina he was 
completely defeated by the Americans, among whom C'olonel 
Sevier and the troops led by him were consj:)ieiious (see King’s 
Mountain). 

After the War of Independence the legislature of North 
(arolina in 1784 offered to (vde her w(‘stern territory to the 
giaieral government, provided thi‘ cession should be accepted 
within two y(‘ars. 'I'he Watauga selllcrs, indignant at this 
transfer without their consent, and fearing to be left without 
any form of goM-rnment whatever, called a convention which 
met at Jones! ton nigh on the 23rd of August 1784, and by which 
delegates to another eonvtmtion to form a new state were ap- 
pointed. Meanwhile North (arolina repeal(‘d the act of cession 
and (Tealed the western counties into a new judicial district. 
A .second convention, in Novi'mber, broke up in confusion 
williout a('('omplishing anything ; hut a third adopted a con- 
stitution, which was .submitted to the people, and ordered the 
elcdion of a legislature. This body met early in 1785, 
cletTc’d Sevier governor of the new state of PVanklin (at first 
PYankland), filled a number of offices, and passed several other 
acts looking to separalii e.xistence. Pour new counties were 
(Teatcd, and taxes were levied.^ Later in the year another 
convention, to which the proposed constitution had been re- 
ferred, adopted instead the (Tmstitiilion of North (arolina with 
a f('w trifling change's, and William ( ocke was ( lioscn to present 
to ('nngri'ss a memorial r(*(]uesting rcTognition as a state. Con- 
gress, however, ignored the nxjuest, and the diplomacy of the 
North (arolina authorities rau.s(‘d a reaction. For a time two 
sets of officials claimed recognition, but wh(?n the North Orolina 
legislature a second time passed an act of oblivion and remitted 
the taxes unpaid since 1784, the tide was turned. No successor 
to Sevier was elected, and he was arrested on a charge of treason, 
hut was allowed to escape, and soon afterwards was again ap- 
pointed brigadi(*r-general of militia. 

Meanwhile, .settlers had pu.shed on further Into the wilderness. 
On the i7tli of March 1775 Colonel Kk’hard Henderson and his 
a.s.sociat(*s extinguished tlie Indian title to an immense tract of 
land in the valleys of the Cumberland, the Kentucky and the 
Ohio rivers (sec Kkntucky). In 1778, James Robertson 
(1742-1814), a native of Virginia, who had been prominent in 
the Watauga settlement, set out with a small party to prepare 
the way for permanent occupation. He arrived at P'rcnch 

^ On account of the scarcity of a circulating medium more than 
twenty articles wen* valued and declared legal tender. Among 
them were fox .skins, is. 6d. ; beaver skins, 6s. ; bacon, 6d. the 
pound ; rye whisky, 2s. 6d. the gallon. 
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Lick (so called from a l^rcnch trading post established there) 
early in 1770, and in the same year a number of si'ttlers from 
Virginia and South Carolina arrived. Another party led by 
John Donelson arrived in 1780, and after the el«)se of the War 
of Independence, the immigrants came in a steady stream. A 
form of government similar to the Watauga Association was 
de\iscd, and block-houses were built for defence against the 
Indians. Robertson was sent as a delegate to the North 
Carolina legi.slature in 1783 and through his instrumentality 
the settlements became I)a\'idson county. Nashville, which had 
been founded as Nashborough in 1780, became the county 
seat. Finally, in 1843, it became the state capital. 
Robertson, the dominant figure in the early years, struggled 
to counteract the efforts of Spanish intriguers among the 
Indians, and when diplomacy failed led the settlers against the 
Indian towns. 

On the 25th of February i7<;o North Carolina again ('cded the 
territory to the general government, .stipulating that all the 
general provisions of the Ordinant'e of 1787 should apply exc ept 
that forbidding slavery. Congress accey^ted the cession and, 
on the 26th of May 1790, passed an ac:t for the government of 
the “ 'I'erritory south of the River Ohio.” William Llount 
was appointed the first governor, and in 1 792 Knoxville became 
the seat of government. 'I'he chief events of Blount’s adminis- 
tration were the ('ontests with the Indians, the j)urchase of their 
lands, and the struggle against Spanish influenc'c. A c(‘nsus 
ordered by the 'I'erritorial legislature in 1795 showed more than 
60,000 free inhabitants (the number {prescribed belore the 
Territory could become a state), and accordingly a convention 
to draft a state constitution met in Knoxville on the iith of 
January 1796. The instrument, which closely followed the 
constitution of North Carolina, was pnx'laimed without sub- 
mission to p()|)ular vote, John Sevier was elected governor, 
and William Blount and William C’oeke United States senators. 
In spite of the opposition of the Federalist parly, w'host^ leaders 
foresaw' that Tennessee would l.)e Rey)ubliean, it was admitted 
to the Union as the sixteenth state on the ist of June 1796. 

With the rapid increase of population, the drc'ad of Indian 
and Spaniard declined. Churches and .sc hools were built, and 
soon many of the comforts and some of the luxuries of life made 
their appcxirance. 'Fhe public school system wa.s inaugurated 
in 1830, but not until 1845 was the principle of taxation for 
support fully recognized. As in all new states, the cjueslion 
of a circulating medium was acute during the first half of the 
19th century, and stale banks were organized, wiiicii siis])c*nclc.‘cl 
specie paymemts in times of financial stringenc’y. iiie Jkink of 
Tennessee, organized in 1838, had behind it the credit of the; 
state, and it was hoyied that monc'v for c;cluc:ation and for in- 
ternal improvements might be secured from its profits. The 
management became a question cjf party politic's, and during 
the (ivil War its funds were used to advanc e the Confederate 
c:ause. 'Fhe clevelojpment of the western section along tlie 
Mississiypypi wa.s ray)icl after the beginning of the century. 
Memphis, founded in 1819, was thought as late as 1832 to be in 
Mississippi, and not until 1837 southern boundary, 

which according to the North Caredina cession was 35®, finally 
establish ccj.i In common with other river towms, the dis- 
orderly element in Memphis was large, and the gamblers, robbcTs 
and horse thieves wctc only suppressed by loc al vigilance com- 
mittees. The y)c:c'uliar topographical conciitions made the three 
sections of the state almost separate commonwealths, and 
demand for better means of communication was insistent. 

The polic^y of state aid to internal imy)rovemcnts found ad- 
vocate.s very early in spite of the Republican affiliations of the 
state, but a definite j)rogramme was not laid out until 1829, 
when commissioners for internal improvements were appointed 
and an expenditure of $150,000 was authorized. In 1835 
state agreed to subscribe one-third to tlie ca{)ital stoc:k of com- 
panies organized to lay out turnpikes, railways, &c., and four 
years later the proportion became one-half. Though these 

' For account of the settlement of the (iisy)ute over the northern 
lx)undary, sec Kentucky. 


agreements were soon repealed, the general polit y was con- 
tinued, and in 1861 more than 817,000,000 of the state debt was 
due to thc'se subscriptions, from w'hich there was little rc;turn. 

I'hough President iVneirew' Jackson was for many yc'ars 
practic'idly a dictator in 'I’enncssee politic's, his arbitrary methods 
and hi.s intolerance of any sort of indcpcndenc:e on the part of 
his followers led to a revolt in 1836, when the elec toral vote* of 
the state was givcai to Iliigh Lawson White, then Laiited States 
senator from 'rcame.ssce, who had been one of Ja( ksem’s most 
devoted adherents. White’s follcjw'ers called theniselvc*s Anti- 
Van Buren Democ rats, but the proscTiption which they suffered 
drove most of them into the Whig party, which carried the 
state in presidential elections until 1856, when the vcjtc was cast 
for Jamc‘.s Buchanan, the Democratic candidate. 'I'he Whig 
party was so strong that James K. Polk (DernocTat), a resident 
cjf the state, lost its elc;c-toral vote in 1844. With thi; disintegra- 
tion of the WTig party, the state again becamr nominally 
Democ-ratic, though Union sentiment was strong, particularly 
in East Tennessee. d’hcTc; w’ctc f(;w large plantations and few'er 
.slaves in that mountainous region, while the middle and westeni 
sections were more in harmony w'ith the sentinumt in Mississippi 
and Alabama. In 1850 repn^sentatives of nine southern states 
met in a convention at Nashville {q.v,) to consider the questions 
at is.sue between the North and the South. The vote of the 
state was given for Bell and Everett in i860, and the people 
as a whole were opposed to secession. 

'I'hc proposition to call a convention to vote on the question 
of .six'cssicm was voted down on the; 9th of Ft;l)riiary r86i, but 
after President Lincoln’s call for troops the Ic'gislature .sub- 
mitted the cjuestioii of secession directly to the people, and 
mc*anwhilc, on the 7th of May r86i, enterc'd into a “Military 
League ’’ with the Confedcrac’y. An overwhelming vote was 
cast on the 8th of June in favejur of secession, and on the 24th 
Governor I. G. Harris (1818-1897) issued a proc lamation de- 
c-laring 'I'enncssee out of the Union, Andrew Johnson, then a 
United Slates senator from Tennessee*, rc;fused to resign his 
seat, and was supported by a large element in F^ast 'rennesset*. 
A Union convention, including representatives from all the 
eastern and a lew of the middle ccjuntics, met on the; 17th of 
June 1861 and petitioned Congress to be admitted as a separate; 
state. 'I'lic rc'quest was ignored, but the section was strongly 
Unionist in sentiment during the war, and has since been strongly 
Republican. 

The .state was, next to Virginia, the; chief battleground during 
the Civil War, and one historian has counted 454 battles and 
skirmi.shc;s whic'h took place within its borders. In February 
1862, General U. S. Grant and ('ommodon; A. H. Foote; c'apturcd 
Fort Henry on the 'Tennessee river, and Fort Donelson on the; 
Cumberland. The Confederate line of defence was broken and 
General D. C. Buell occupied Nashville, (irant nc;xt ascended 
the Tennessee river to Pittsburg Landing with the intention 
of capturing the; ]\remphis and Charh'stem railway, and on the 
6th-7th of April dc;featc;d the Confederates in the Ixittle of 
Shiloh. The capture of Island No. 10 in the Mi.ssissippi on the 
7th of April opened the river as far south as Mc;mphi.s, which 
was capturc‘d in June. On the 3Tst of December and the 2ncl 
of January Gcmeral William S. RoscMTans (Federal) fought willi 
General Braxton Bragg (C onfederate*) the bloody but indcc'isivt; 
battle of Stone River (Murfreeslooro). In June 1863 Rosccrans 
forced Bragg to evacuate Chattanooga. Bragg, howc‘V(*r, turnc'd 
upon his pursuer, and on the; 19th and 20th of September one 
of the bloodiest battles of the war was fought at Chickamauga. 
Gent;ral Grant now assumed command, and on the 24th and 
25th of Novemb(;r defeated Bragg at Chattanooga, thus opening 
the way into East Tenne.s.sc;c*. There General A. E. Jturnside 
at first met with success, but was shut up in Knoxville by 
General James Longstreet, who was not able, however, to 
capture the city, and on the approach of (.k*ncral W. 'T. Sherman 
retired into Virginia. Almost the whole state was now held by 
Federal troops, and no considerable military movement oc- 
curred until after the fall of Atlanta in September 1864. 'Then 
General J. B. Hood moved into Tennessee, expecting Sherman 
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to follow him. ShcTman, however, sent reinforcements to 
Thomas and continued his march to the sea. Hood fought 
with General |ohn M. Schofield at Franklin, and on the 
Ti5th-i6lh of lieceinber was utterly defeated by Thomas at 
Nashville, the Federals thus securing virtually undisputed 
control of the stale.^ 

After tli(‘ occupation of the state by the Federal armies in 
TS62 Andrew Johnson was appointed military governor by the 
president (eonfirmed March 3, 1862), and held the office until 
inaugurated vice-president on the 4th of March 1865. Re- 
publican cle('tors attempt(^d to cast the vote of the state in 
1 86.1, i>tit were not nHH)gnized by Congress, 'rennessce was 
the first of the C'onfcderate states to l)e readmitted to the 
Union (July 24, 1866), after ratifying the Constitution of the 
United Slates with amendments, declaring the ordinance of 
secession \oid, voting to abolish slavery, and declaring the 
war debt a oid. 'Fhe state escaped “ carpet bag’' government, 
but the native whites in control under the leadership of Wilham 
G. Brownlow (1805-1877) confined the franchise to those who 
had always been uncompromisingly Union in sentiment and 
conferred suffrage upon the negroes (February 25, i€S67). The 
Ku Klux Klan, originating in 1865 as a youthful prank at 
Pulaski, 'Tennessee, spread over the state arul the entire South, 
;md in i86q nine counties in tlie middle and western sections 
were jihurd under martial law. At the elections in t86() the 
Rcpubli('an party split into two factions. 'The conservative 
candidate was elected by the aid of the Democ'rats, who also 
secured a majority of the k^gislaturo, which has never been lost 
since that time. 'The constitution was revised in 1870. For a 
('onsidcrable time after the war the state seemed to make little 
material progress, l)ut since t88o it has made rapid strides, 
'fhe principal o('currences have been the final compounding of 
the old slate debt at fifty ('cnis on the dollar in 1882, the rapid 
growth of cities, and the incrc'ased importance of mining and 
manufacturing. 


< "lOVl.UNOUS OC 'I'ENNESSI:!;- 
Stfitr of I-'roukliu. 


John Sevier ...... 

. 1785- 1788 

J'( n >toi 1- South of ihi' Ohio. 


AVilluim FMoniit ..... 

17< !(.>-! 796 

State of Tennes'ieeA 


John Sevier. Deinnc:rati('-Re])nl)licaii 

I 7c>6- 1 8( ) i 

.Arehili.ild Roam\ 

1 80 1 1 8( >3 

Jolm Se\ i«T, 

18(1^ i8(»(; 

\Villir Blount, 

. I X( K) 1815 

Josepli M'Minn, 

, j8iq 182! 

William Carroll, ,, 

. 1821 -1827 

Sam Houston,*' 

. 1827 1829 

William Hall (acting) .... 

. 1829 

William I'.irroll, Democrat 

. 1829-1835 

Newton Cannon, Anti-Jackson Dt*mocrat 

. 1835 1839 

James K. Folk, Democrat 

. 1839 1841 

James ('. Jones, W hig .... 

1841-1845 

Aaron \ . Brown, Tkmiocrat 

. 1845 1847 

Neil S. Brown, Whig .... 

. 1 847- 1 849 

William 'Trousilalp, Democrat 

. 1 841)- 1851 

William B. Campbell, W'hig 

. 1851-J85 ^ 

Am hew Johnson, Dmnocrat . 

. 1853-1857 

Ish.iiii U. 1 [arris, ' 

. 1857-1862 

Andrew Johnson, Militarv 

. 1862-1865 


Interri'i^Tunii/’ 4llj M.'ireh :;tli April 1S65. 

W’ilJi.'iTii (j. Brownlijvv, Kcpiihlicaii , 1X65- 1S69 

De Witt C!. Senter, Conservativ<; Kepublicrin . iXfjg-iX/i 
John C. Brown, i)(.*mocrat .... 1X71-1X75 

James D. Porter, ,, .... 

Albert S. Marks, ,, .... 1X79-1881 

Alvin Hawkins, RejmlUican . . . . iXXi 1883 


* The state furnished ii5,(kx) soldiers to the (V)nft‘dcra1c and 
3i,(X)()to the Union .Army. 

* the ( onstitutions of 1796, 1834 and 1870 all i)rovided that the 
governor sh.-!!! not .serve more than six years in succession. 

^ Resigned. 

* Forced to leave capital by invasion of Federal troops. 

* Andrew Johnson, the governor, was inaugurated as Vice- 
President, March 4, 1865, thereby vacating the office. 


William B. Bate, Democrat 

. 1883-1887 

Robert L. Taylor, 

. 1887-1891 

John V. Buchanan. 

. 1891 1893 

Peter Turney, 

. 1893-1897 

Rolx-rt L. Taylor, 

. 1897-1899 

Benton McMillin, 

. I 899-19^3 

James B. Frazier,® 

. 1903- I 905 

John 1 . ('ox. 

. 1905-1907 

Malcolm R. Patterson, ,. 

. 1907- 


Bibliogkaimiy. — F or a general physical iloscriptioii of the state 
sec the Ju'pofts of the 'I'enjiiascc Gcolo>^iciil Sttrocy (Nashville, 1840) 
and F. Hewett, Gco^rnphv of Tt inicssct’ (no place. 1878). On 
administration see 1 .. S. Merriam, Higher Juiucutioti in I'ctinrssre, 
in (drculars of Information of the United States Bureau of Educa- 
tion, No. 5 (Washington, 1893), and J. W. C'aldwell, Sltulics in the 
Constitutional History of 'I'enncssee (('incinnati, 1805 ; new ed., 
1007). 

There is no satisfactory complete liistory of the state. I he best 
is James Phelan’s History of Tennessee (Boston, i888). For tiie 
early period see John Haywood, Civil and Tolitnal History (Knox- 
ville, 1823, reprinted Nashville. iXgi); J. (h M. Ramsey, Annals 
(Charleston. 1853) ; A. W. Putnam, History of Middle Tennessee, or 
Life and Times of General James Robertson (Nashville. iXy)) ; 'Theodore 
Roosevelt, Winninj^ of the IlV.s 7 (New York, 1889 1896); John 
(?arr. Tally Times in Middle Tennessee (Nashville, 1857). I'or the 
more recent period set* (). P. 'Temple, I-'ast 'Tennessee and the Civil 
War (('ineiimati, iXgc)) ; James W. Fertig, Secession and Ixecoii’ 
struciion of Tennessee (Clncago. 1898) ; and the Repot t of Joint- 
Committee on Ixetonstritction (U.S. Pub. Docs., Wash., 1866). 

TENNESSEE RIVER, the largest tributary of the Ohio river, 
U.S.A. It is formed by the conllucncc of the Holston and the 
French Broad rivers 4‘5 m. above Knoxville, 'IVnnessee, flows 
S.S.W. t(^ Chattanooga, there turns W. through the (‘utnbcrland 
Plateau and into the N.F. corner of Alabama, continues \V. 
across the northcTii part of Alabama, turns N. on the boundary 
between Alabama and Mississippi, and continuing N. acro.s.s 
'Tennessee and Kentiuky unites with the Ohio at Paducah. 
Its principal tributariis rise in the Appalachian mountains : 
the llolston and the Ulinch on the mountain slopes that Hank 
the Appalachian Valley in western Virginia ; and the J^Vench 
Broad, the Little 'JVnncssee, and the Hiwas.see in the mountains 
of western North ('arolina. 'The 'Tenrn'ssee itscJf is 652 m. 
long, and with the Holston and the North Fork of the Holston 
lorms a channel about ()00 m. long. Its drainage basin 
('overs about 14,000 sq. m., and its low wat(T discharge tit 
Pmluc'ah is 10,000 cu. It. per si-i ond. Its aviTage fall is 0*79 ft. 
per mile : oa^sb ll. from Knoxville to ('hattanooga ; 1*19 ft. 
Irom Chattanooga to Florence, Alabama ; and o'3() ft. from 
Florence to il.^ mouth. 'The banks are e\’er\where easily 
a<'cessible ex('(‘pt at Knoxville and ('hattanooga, where, for 
short distances, higli elevations rise precijiiloiisly from tlie 
water ; anti as the banks are mostly of clay or rexk the channel 
is permanent and the river is unusually free from silt. 

The Tennessee is navigahlc by steamboats thnmgliout its entire 
course of ()^2 m. ha* s(‘vM r;d months of the year ; its tributaries 
liavc a nearly cfpial navignl)!'* mileage, and the main river ami its 
tributaries t(»getl)er have a navigable mileage for rafts and flat- 
boats of 2400 m. At k>w water there are three obstructions to 
steamboat navigation in tin- mam stream : tlie ( tilbeil and Jie(! 
Tree shoals, just below Jdon tice ; the Muscle shoals just above 
Florence; and Hales Bar, 3^ m. below Chattanooga. The state 
of Alabama, aid(‘d by the Federal gf)vernmenl, constructed a lock 
canal, affording a dejilh of 3 ft., around the Muscle shoals in 1831- 
1830, but becansf* ot tlie fflystnictions above and bi’low the canal 
was little used and was soon abandoned. 'The F'ederal government, 
beginning in iXdX, roin] 4 eted the reconstruction of the Aluscle 
Shoals Canal in two divisions (one vq in. long with two kx'ks, the 
other I4*q m. long witli nine locks, and both providing a deptli 
of 5 ft.) in 1890, began in 189^ the construction of a canal, about 
8 in. long and with one lork, aronml Colbert and Jk*e Tree shoals, 
and ill 1904 authorized the construction with private cajiital of a 
l(K:k and dam at Hales Bar to provide a channel (1 It. deep at low 
water iKdween it and ( hattanooga, tlie water power to be useil by 
the persons furnishing the capital. In 1905 a committee of the 
United States Senate recommended that future improvements of 
the river be mad(i wath a view of olitaining ultimately a channel 
having a minimum d(*pth of 12 ft. at low water ; and in 1907 Con- 
gress adopted a project for deepening to 5 ft. at low water the 
channel (145 m. long) between Hales Bar and the Muscle Shoals 
Canal. In 1908 the commerce carried on the Tennessee between 


« Resigned to enter the U.S. Senate. 
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Chattanooga and Taducah amounted to 755,010 tons, valued at 
§18,752,180; it coiLsistod chiefly of general mercliandise, farm 
products, forest ]:>ro(lucts and iron ore in the upper section, of 
general merchandise, cotton, timber products and grain in tlie 
middle section, and of general merchandise, farm pro«lucts ami 
timber pHnlucls in the lower section. 

During tlie Civil War Fort; Henry was erected by the (Confederates 
on the Tenin’ssec river, in I'ennessee just below the Kentucky 
state line, and on the Oth of Febniarv 1802 was captiired bv ('0111. 
A. II. 1 'oote ; Fort Donelson on the ('iimberland, several miles east, 
was captureil on the lOth by Chmeral H. S. Grant, anrl the two 
rivers were thu.s opened for the advance of the Federals far into 
Confeilerate tewritory. 

TENNIEL, SIR JOHN (1820- ), English humorous and 

satirical artist -specially identified with Punch — was born in 
T.ondon in 1820. He educated himself for his career, and 
although he became a probationer, and then a stud('nt, of the 
Royal Academy, he .soon left the .schools, wh(Te at that lime 
there was little teaching. In 1836 ho .sent his first picture to 
the exhibition of the Society of British Artists, and in 1843 
contributed a ib-ft. cartoon, “ An Alh'gory of Justice,” to th(^ 
compcTition, held in that year, of <lesigns for tlie mural decora- 
tion of the new Palace of Westminster. For this he rec(‘ived a 
£200 pnmiium and a. ('otnmission to paint a. fn^sco in the I'fijier 
Waiting Hall (or “ Hall of Poets ”) in the House of Lords. In 
spite of his ti^ndenry towards “ high art," he was already known 
and appreciated as a humorist , and his early companionship 
with Charles Keene fostered and developed his talent for 
scholarly caricature. At C'hristmas lime 1850 he was invited 
by Mark T.emon to (111 tlie position of joint cartoonist (with 
John Tweeh) on Piinih, innn winch Richard Tlovle, offended 
by the attitude adopted by the paper towards the Papal see at 
the time of the so-i'alled ‘‘ aggression,” hacl suddenly resigned. 
On the strength of his remarkable illustrations to .Ae.sop's 
Fables, in which artistii: power, humour of observation, and 
knowledge of animal life were equally apparent, IVnnicl was 
selected, on Douglas Jerrold’s initiative, to fill the breach, and 
he contributed his first drawing in the initial letter appearing 
on p. 224, vol. xi\. iris first “ cartoon ” was ‘‘ Lord Jack the 
Giant Killer”: it shenved Lord John Russell, whose letter on 
the “ aggression ” had recently b('en published, valiantly assail- 
ing with the sword of truth and lihertv Cardinal Wiseman 
armed with a crozier. In [<852 we find d'enniePs first .superb 
lion, and his first obituary cartoon. Gradually he took over 
altogether the we(‘kl}' drawing of the political “ big cut,” 
which John Ta'cc li was happy to r(.‘sign into his hand.s in ord(?r 
to restri( t himself to his f)ictures (fl life and charader. T.cech’s 
work ('(.msisted for the mast part of farce ; 'fenniePs was high 
comedy, and not infn'quimtly tragedy; and th.e freedom of 
the humorist heightened the severer beauties of the satirist. 
When Le(‘ch died his friend continued his work alone, and 
except in 1864, 1868, and i,S75-f>-7-8, during short .spells of 
illness or holiday, he did not miss a single week. About 2300 
cartoons, innumerable minor drawings, double-page cartoons for 
Punch's Almanac and other special numbers, and 250 designs 
for Punches Pochet-hooks, ('om])rise the sum of Sir John 1 enniePs 
work for the periodical in the service of whic'b he spent the 
greater portion of his life. When Tenniel retired from the 
service ot Punch in January tqot he received the honour of a 
farewell banquet (12th June), at which Mr A. J. Balfour, llien 
leader of the House of (Commons, presided, and was supported 
by distinguished representatives of all that was best in English 
life. Gn that occasion ^Ir Balfour’s description of 'Pennicl as 
“ a great artist and a great gentleman ” was applauded by the 
press of the whole country. 

The main quality of Sir John Tonnicl’s work is accuracy of drawing, 
precision of touch, grace and diguily of concept ion, and— so far as 
such things can he roinpalihle geniality of satire. T< nnicl raised 
the political cartoon into a classic composition, from w’hich a sense 
of nobility is rarely absent. fhe heri\itv and slat uesquencss of 
his ideal figures recall the influence, perhaps, of ('ornelius and Dvor- 
bcck — that German manner which was characteristic of many of 
our finer draughtsmen upon w'ood at the middle of the igth centnry. 
But Tennicl’s work is always original, unforced and fresh ; and 
it never suggests, wdiat is the fact, that the artist’s w^ork is drawm 
exclusively from memory, and never from the model. It may be 


mentioned that 'Penniel’s w'onderful ohstTvalion has ht en conducted, 
and his knowledge accumulated, literally through a single eye, 
the other having been lost (hiring a fencing bout in Jus youth. It 
w'as in recognition not only of his ability as an artist in black and 
white, but ol his service in infusing good humour and good taste 
into one phase (^f political life, that a knighthood was conterred 
upon him on Mr (iladslonc’s recominondntion in 1803. Without 
pronounceil political opinions of his own, Sir John Tcnnic’l adopted 
in his w'ork tho.se of his paper, of whicli the Wliig prooliviti(‘s w’cre 
to some degree softened by his iiencil. The political history 
not of England only, hut to some extent of the world, of half a 
century a]ipears in Sir John reiinit'rs weekly cartoons, wliicli arc 
dignified by a numb(T of typt's invented by the art id. the (dassic 
beauty of which may be looked for in vain in kindred wink by any 
previous cartoonist. (Take, for example. Sir John's faiimus 
picture of “ Dropping the Pilot,” which appeared in Punch on 
20th .March i8(jo, xcviii. 150-51.) Public exhibitions of Sir Jolm 
reimiers work were held in 1895 and in igtxx Sir John Teimiel 
is also the author of one of the mosiiics, ” Leonardo da. Vinci,” in 
the South C'ourt in (he Victoria nnd Albert Museum ; wdiik* his 
highly .stippled wabT-colour drawings appcanxl from lime to time 
in the exhilutions of the Royal Institute of Painters in Water 
('olours, of wliich society he w'as elected a, member in 1874. As an 
illustrator on the wood-bkx'k he stands very high ; his ” Lalla 
Kookh ” is perh.'i])S the finest of all his w'ork in point of conception, 
reliiumient, power and technical excellence. 

Works I llus ikated. - ( 1 ) Jiivi nilc IVrvsr a)\d Picture Hook, 
(184c,) ; (2) I ’ ndnic i (3) h'ohlc'i. i of > diM w ings ( 1 848) ; 

(4) Blair's (hiC'c (1858); (5) Shirley Brooks's The (undian Knot 
(i8fK.)). and (o) The Silver ('ord (18(0) ; (7) Moore’s I id/a Rookh, (>o 
drawings (1801); (8) l.ewis Carroll’s Alice's Adventun s in Wonder- 
land (tS(.(>) ; (o) The .\fira\ic <d Life, 1807; (10) ('ai toll's Thnnifih 
the T.ookini^-lilrvis (1870); and the hfllowing in coll.ihoration : (11) 
I'ollok’s Citursc of l ime (1857) ; (12) /’ue/s of the Nini teenth Century 
(13) Poe’s Works (1857); (14) Ilome A/Jations (1858); 

(t;) ('holmoiideley IVnneU’s l^nck on t^rnasus (i8()ri: (ib) I he 
Arabian \iL(hts (iKb;;); (17) Tnvjish Sailed Poelrv (i8()4) ; (18) 

Lerjiids and f.yuis (iXfiq); (k)) Lupper’s IToveihial Phibt'^ophy , 
(20) Barr\ ('ornwall’s /*o(in'i, and otluT bocjks. Ih* also coiit ributed 
to Once a IPec^. tht* .\rt Pnion publications. (S:c. 

TENNIS (sometimes (allied royal timnis, and, in America, 
('ourt tennis), one of the ohJest of bulPgames, and one of th(t 
most dirru'ult to learn. I t is now played in a walled and roofed 
court, 110 It. by 38 ft. 8 in., the floor, however, measuring but 
96 ft. by 31 ft. 8 in., the difference being the width of a roofed 
corridor, th(* “ penthouse,” whi(Ji runs along the two laid walls 
and one of the side walls. A('ross the middle of the court a 
net is stretched, and the first oliject of the game is to strike! the 
ball ()V(T this with a liat or rac'quel. Th(‘ net is 5 ft. high at 
the ends, 3 ft. b in. tit th(! middle, and divides the floor into two 
equal parts, th(‘ ” service ” sid(! and the “ hazard ” side. The 
floor and walls arc made of cement and should be smooth but 
not polished. 

Th(‘ court is lighted from the roof rind side's. The Iwight of the 
court to (he tie-beam is ft., tlu* lieiglit of the ])lay-lin(‘, al.)ov(' 
which the ball must not go. 18 it. ;iu the sides and 23 It. at the ends. 
'I'he roof of the penthouse, whieh i:-. made ol wood, slopes downwards 
towards the cr)urt, tin* low('r edge being 7 ft. i\ in. Irom the floor, 
lln- upper 10 ft. 7 in., the wadtli 7 ft. 'I'he illustratinus show that 
ea'^li of th(' walls lias its own peculiarities. 'Mie “ (h'daiis ” is an 
optMiing in the end wall on the .service side, under the penthouse, 
where ]ir(n'ision is made fcji* spi'rtators, who are protect(*d by a net. 
It is 2i ft. 8 in. in width ; tlie u])per edge is b ft. 10 in. Irom tlie 
llo(ar, the low’er ('<lge 3 ft. 3 in. 'I'lie opening of the dedans is 4 It. 
() in. from the main wall, 5 ft. b in. from the otlier side wsill. Looking 
Irom tlie dedans (i.e. from the* service side), the right-hand or main 
wall has on(' peculiarity, the “ tambour,” a s1o])ing buttress to form 
which the wall is built inward, reducing the breadlli of that part 
ol the court to 30 ft. 2 in. In tlie right-hand corner of the liazard 
side end w\all (as view’cd from (lie dt'daiis) is the ” grille,” an opening 
lined with w^ood, 3 ft. i in. scjuare ; and on this wall is painted a 
continuation of the ” passdiiu*.” 'I'he left-hand wall, along wliich 
runs the jient-liouse, is not continuous, being liroken by a long o]i(‘n- 
ing between the floor end the pi'iitlionse similar to the dedans, and at 
the same height from the ground. The low' walls under this (Opening 
and the dedans are called tlie ” batteries.” There is no wall in 
front of tlie ” marker’s box.” through which the c ourt is entered 
on either side of the net-post. 'I'his long opening in the left-hand 
wall is divided into ” galk'ries ” and ” doors,” the latter situated 
w'here the entrances to th(' court used to be in early time.s. The 
ineasurenients in order from the dedans are as follow's, the numbers 
of the galleries being counted from the net : Service' side — last gallerv, 
Q ft. b in. ; second gallery, 9 ft. b in. ; door, 3 ft. b in. ; (irst gallery, 

5 ft. 8 in. : marker’s box or line-opening, 7 ft. to in. ; liazard side — 
first gallery. 5 ft. 8 in. ; door, 3 ft. 6 in. ; second gallery, 9 ft. 6 in. ; 
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last gallery (also called “ \vinning gallery), 9 ft. 6 in. The last 
galleries are 15 ft. ii in. each from their respective end walls. The 
galleries are markerl by “ posts ” which also serve to support the 
penthouse. The galleries, dedans ami grille are known as the 
“openings”; three of these —tlic grille, dedans and winning 
gallery — are “ winning-in o])enings ” ; for if a ball in play is struck 
into one ul these, the striker scores a point. In the earlier French 
courts were otht^r “ winning o])enings,'’ I'ais (the board), an upright 
board 9 It. by i ft. in the lett-hand corner of the dedans-wall, le pcht 
tr<ni or /r a hole 16 in. scpiare at the bottom of the other side 
of that wall, nml ia iunc, a round opening high up by the jilay-line, 
one at (‘acli end of the court. In tlte illustrations are shown certain 
lines painted on the lloor, which are also continued ]>erpendicularly 
on tlie walls. On the hazard side is the “ half-court line,” the 
]\ass-line ” and the “ service-line.” The first is only required 
when one player gives the othiT the odds of “ half the court ” {vide 
iiiira, “Scoring and Handicapping ”). The pass line is drawn 7 ft. 
S in. from t lie main wall ; tlie servici‘-line 21 ft. 1 in. from the grille- 
wall. rfic rectangle coritaim'd by the pass and service lines forms 
tlu- “ sci \ ice -court.” The other lim;.^, both on the hazard siile 
and servit.'' side, mark the ” chases,” which will lie explained below. 
The ( usl ol a tennis-court is about 

I'hr /az/'/cija a/s.— 'I'hc balls, for which there arc no regulation 
dimension-., \veigh 2\ oz. and are 2} in. in diameter. They are made 
ot strips ol cloth, no t vvim* being used e.xcept to keep the outside layer 
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floor, anil away from him if it is allowed to strike the end wall ; 
th“ reverse being the effect of twist freun a back-hand stroke. 
“ Rest ” : a series of strokes between the two jdayers. “ Service ” ; 
the first stroke of a “ rest.” 'I'he server may serve from any part 
ol tlie court on the service side. The ball must .strike the roof of 
the side penthouse, aiul l.dl within the service-court. “ Fault”: 
a ball so served tliat it either docs not touch the side penthouse, 
or falls Outside the service-court. “ I’ass ” : a service in which 
the ball <lro])s beyond the ])ass-line ; the service in this ca.se does 
not Count, but a “ pass” d<x*s luit annul a previous fault, as was 
once the case.^ “Force”: to strike the ball hard; a hard- 
hit stroke. “ Volh'y ” : to strike a ball in its tliglit {'1 la volde) 
biTore it has toncht d the floor. ” Halt-volley”: to strike a ball 
immediately after it touches, and before it rises from, the floor. 
“ Nick ” : the angle where the floor and walls meet. “ Marker ” : 
the attendant who marks and calls the chases and other points 
scoretl in the game. 

Srorine; and 1 landicappinf ^, — A match con.sists of tlirec or live 
“ sets ” ; a “ set ” of elewn games. The winner of six games 
wins the sid. If a player wins six games consecutively he wins a. 
” love Set," ev'en though his opponent may hav'c won several games. 
Tlie loser of a love sid, by an old eiistoin, gives llie marker a shilling. 
Should the score be called “ h'lve games all,” the jdayers may 
arrange to play a “ vantage game.” the set in that ra.se not being 
won till one or other has won two games in succession. A game 
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in place, and are covered with white Meltnii doth. The American 
balls, made of layers of cotton and doth alternately, are somewhat 
lighter and slower than the hhiglish. A set of balls consists of six 
or seven dozen ; the same set sliould not be used twici' in .a day. 
The racquet is usually about 27 in. long and weighs about Ki oz. 
The liead is about 9 in. long and (i in. liroad, but there are no restric- 
tions as to size or weight, 't he hc’ad is somewhat ])ear-sha]>ed, l>ut 
its centre line does not correspond with the centre-line of the handle, 
as it is curv^ed upwards to facilitate tlie, stroke, when the liall is 
taken close to the floor. Tlie earliest racquets were strung diagonally. 
i-c. in diamonds ; later the ]wesent vertical -hori/ontal stringing 
was adopl<'(l, then followed knolling at the points of intersection ; 
I)iit now the knotting has ilisappcared. Tlie name rarquri (or racked) 
appo.'irs in French as racqiicttr and in Italian as rarchetta. It is 
variously rleriva-d from Latin rrtUulata (netted), Dutcli rarken (to 
stretch), later Latin racha (palm ot the hand or wrist), or the Arabian 
vdhat (])alm of tlie hand) : in favour of the two last deriv'^ations is 
the fact that tennis is a develo])ment of a game originally ]»layed 
with the liand, protected bv a leather glove, and later on strings 
were .stretched violin-fashion across the palm, to give more power 
to the stroke. Then followed a wooden bit {hattoir). and tli«*n a 
short-hatulled racquet, eillier strung or covered with parchment, 
and finally the modern implement. 

I't'Chnirul Terms. -Some of these have already been explained, 
but the following may be added. “ Biscpie ” : the jirivilege, given 
as a form of odds, of scoring a stroke during any part of the game, 
except after the delivery of “ service ” or alter a “ fault.” “ Boast ” : 
to hit the ball on to the side wall first. “ Cut ” : to strike the ball 
with the head of the racquet held .at an angk* to the ball's course 
instead of meeting it with the full face, thus causing b.ackward 
rotation of the ball (similar to the “ .screw ” in billiards), which 
alters its natural rebound from the wall. “ Twist ” : analogous 
to “ cut,” but the strings are drawn across the ball at the moment 
of impact, .so as to make it rotate sideways. A ball so stnick with 
a fore-hand stroke twists inwards towards the other player off the 


consists ordinarily of four winning strokes, called by the marker 
as “ Fifteen,” " 'riiirty,” “ I'orty,” “ (iaini* ” ; if the score is 
“ fortv^-nll,” the marker calls ” Deuce,” and two stroke's have to be 
won in succi*ssion by one of the ]dayeis. When one has won a 
stroke his score is called “ Vantage ” ; if he wins the next, lu* wins 
the game ; if he loses it. the score reverts to deuce. The .score of 
the ])l.ayer who won the Last stroke or made tlie last chase is calk’d 
tirst. in handica])ping the usual orlds are (r) bisfjues, wliich may 
also be given in addition to other odds, or to I)alance ixlds received ; 
(2) half-fifteen, nr one point to be taken at the beginning of tin? 
second and every alternate game ; fifteen, or one point in every 
game ; {4) half-thirty, or one point in every odd game and two 
points in every even game ; (5) thirty, or two points in every 

game ; (6) half-forty, or two points in every odd game and three 
in every even game ; (7) forty, or three j mints in every game. 
Other handicaps are: — ” R«>und services,” the giver of odds having 
to serve so tliat the ball hits both the sidi* and end penthouse ; 
“ half the court,” the giver of the odds confining liis strokes, exce])t 
service, to one side ol the court as divided by the half-court line, 
a stroke played into the ollu-r hrdf counting to liis ailversary ; 
“ toucli no walls,” the giver of orl.ls confining his play except 
service to the floor ; “ bar tlie openings,” the giver of odds losing 
a point if his ball goes into a gallery or into the riedans or grille ; 
“ bar winning openings,” which are closed to the giver of odds, 
who loses a point if the ball enters them ; “ side walls,” the giver 
of odds losing a point if he plays the l).all on to any side wall, the 
f-nd jH'ritfiou.ses l>ring open to him. and the dedans and grille. In 
these “cramped ” o<lds the rules do not apjily if the ball goes out 
of limits after the second bound. 

The Game and Hints on Play. — Tlic players decide who shall 
serve by spinning a racquet on its head. One .spins and the 
other calls “ rough or “ smooth/^ the rough side of the 
head of the racquet showing the knots of some of the lower 
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strings. The winner lakes the service side, service being an 
advantage. He serves from any part of the (ourt, and in any 
way he thinks best^ and the ball must go over the net, strike 
the side penthouse, and fall into the service-court (see “ Fault ” 
and “ Pass His opponent (“ striker-out ”) tries to return 
the ball over the net before it has touc hed the ground a second 
time ; he may volley or half-volley it. For a stroke to be 
“ good ” it must be made before the second bound of the ball, 
and the ball must go over the net (even if it touc'hes it), ancl 
must nut strike the wall above the pla\'-linc, nor touch the roof 
or rafters. The first point to be attained is to be sure of getting 
the ball over the net, the next to do so in such a way as to 
defeat the opposing player’s attempt to make a “ good ” stroke 
in return. 

It often hapf)ens that a player, cither intentionally or from 
inabilit}', does not take or touch a ball returned to him over 
the net. Jn this event, chiefly on the servic'C side, a “ chase 
(in Italian i'lucia, in French chasse) Is made, the goodness or the 
badness of which depends upon thi‘. spot on the floor whic'h the 
ball touches next alter its first bound. 'The nearcT tins spot 
is to the end wall the better the chavSe. The chase lines arc 
numbered, being one 3’ard apart, the shorter lines representing 
the half-distance. The chases are noted and called by the 
marker. I lms if a ball fell on the line marked 4, he would call 

chase four ” ; if between 4 and 3, he would ('all “ Better than 
four ” if it fell nearer to 4 than the short line, and “ Worse than 
three ” if it fell on the short line or between the short line and 
3 ; for if the ball fall on a line the striker is c'rcclitcd with the 
better stroke. Strokes into the galleries and doors, with the 
cxcejHion of the winning gallery (last g.allery, hazard sidi^) 
count as chases. The making, or, in technical language, the 

laying down ” of a chase do(?s not immediately affect the 
score : it has to be w'on first, i.e. the othiT player tries to make 
a better chase ; if he fails, the original maker wins. IA)r this 
purpose after two chasevs have been laid down (or one, if either 
player’s score is at 40) the players change sides, if X has 
been serving and Y has laid down two chases, Y beiomcs the 
server and tries to defend them, X to win them by making the 
ball fall nearer to the bac k wall afli-r its first bound than V did. 
Either player wins the chase if lie finds ” {i.e. hits the ball 
into) one of the winning openings, or if his opponent fails to 
make a good return, 'fhe winner of the chase si'ores a point, 
'file chas(‘s arc pkiN cd off in the order in w'hich they are made. 
Should X in trying to win a chase make the same* chase as 
Y originally laid down, thi* fliase is off and neither side .sc'ores. 
In France the chase is plax'cd again. The “rest” goes on till 
one of the player.s fails to inaki* a good return, or deliberately 
leaves the ball alone in order that his opponent may lay down 
a chase (a procedure to be followed at the disc retion of a plac er 
in whose judgment the chase will be a bad one), or lose a chasti 
already laid down and in the course of being played off. Either 
player can score, there being no “hand-in” or “hand-out” 
as at racquets. A point is scored liy that player whose opponent 
fails to make a good return stroke in a rest, or who strikes the 
ball into a winning opening, or wins a chase, or to whom two 
faults are served in succession. A player loses a stroke who 
strikes the ball twice, or allow's it to touch himself or his clothes. 

** He wlio W'oulcl excel as a tciini.s-pla}’t?r must lc?arn to starve,” 
is the dictum of an amateur champion, ])ut tlu* necessary variations, 
tire (JifTercnce between the railroad ” and tlie “ j'iraHe,” &c., c'an 
only be explained by an experienced player and in the court. 
Variety is all-important, as is the knowledge ot what sort of service 
is most valuable in defending a particular cliase. All service should 
he heavily “ cut.” For the winning of hazard-sule chases, indeed 
for all purposes, the ” nick ” service is useful, the endesavour being 
to make the service drop at the nick of the grille-wall and the 
floor. In atteni])ting this service it slundd be remenduTcd that 
it is better for the ball to hit the floor fust than the wall, as tliis 
allows the cut to act. It is xvise to cultivate one sort of service 
to perfection, if possible, with a reserve of others to suit the occa- 
sion. Again, the tennis ” stroke,” differing essentially as it does 
from the racquet stroke, can only l>c learnt in the court from a 
good teacher ; but it is an axiom that tennis is not a game in which 
hard hitting necessarily tells, though force may be usefully em- 
ployed in trying to " find " the winning o])enings. This, however, 


is an important point of etiquette — it is not ” correcl ” to force 
tor the dedans when the striker is close to the net, unless the June 
is “ boastetl ” or there is no danger of hitting liis oj)]Hmeiit. Jn 
some chibs such a stroke is forbidden by a by-law. Some modern 
players play a laster cuid harder game than their predei essors, who 
considered stroke's “on the Jloor,” i.e. carefully Judged chases, to 
be the true feature of the game ; but in any case the beginner 
should remember that it is better to save his breath and to trust 
to winning an easy chase by-and-by than to run after a hard-lut 
stroke, which if left alone would leave “ chase the door ” or “ second 
gdlery” to bo played for afterwards. Similarly in <lefending a 
chase, lie should remember during tlie rest what that chase is, and 
not endeavour to return a stroke which would have lost it. Cliases 
act as lireathing-spaces, es])ecially to the player who tan trust to 
his skill “on the llnor,” and these, together with gMod service, 
form the reason why men can play tennis, and play it well, at a 
time of lift; when cricket, racc|uets and other active gaiae.s have to 
be abandoned. 


History . — Tennis may well be called a royal game, having 
been popular with various kings of England and France, though 
it is fanciful to connect it with Homer’s Nausicaa, princess of 
Phaeat'ia (Odyss. vi. 115), who is represented by him as throw- 
ing, and not us hitting the ball to her maids of honour. Tii the 


l.)all-games of the Greeks and Romans we 
may see the rudiments of the French jeti de 
paiinie, which is undoubtedly the ancestor 
of modern tennis in a direct line. The 
origin of the name is quite obscure. Some 
give a numerical derivation from the fact 
that la longue paume was playi'd by t(‘n 
players, fixT: on each side ; others regard it 
as a corruption of lands (sieve), for in a 
form of la paunie the server bounced the 
ball on a sieve and then struck it: th(*re 
is no possible reason for connecting 
“tennis” with the term Tenois, or benois; 
most probable is the derivation from 
Tenez! (Take it! Plax I), especially when 
we remcTuber the large number of Freni'li 
terms that adlu're to the game, c.g., grille, 
(drum, from the sound on Ihe lioard 
that formed tlx* face of that bnUress) and 
dedans. Furtlier, a poem dealing with the 
game, WTitlen in Latin elegiacs by R. 
Frissart, makes the striker cry “ Excipe!^* 
(Take it !) after each stroke: tins seems to 
c'orrcspoiid w'ith the custom which enjoins 
the; raccpict-inarkcr to call “Play” when- 
ever a legitimate stroke has been made. 
In the “ Alexiad ” of Anna Comnena 



'rnmis Racquet. 


(about A.D. 1 120) is a n'lVrence to a game played on horsel)a('k 
in which a staff, curved at the end and strung with strings of 
phiited gut, was used. This game was played in a court called 
“ a eoLirl lor golf {si() ” (according to the Lexicon of Alexandrine 
Creek), and some similar game, eoriupted through ichangan into 
chicane, wnis played in France. In a.d. 1300 the game was also 
know'n us Jji hoitdc. Throughout the century indeed it was 
played in Franco and by the highest in the land : thus Louis X. 
died from a chill contracted after playing ; fharh's V. wais 
devotc'd to the game, though he vainly tried to stop it as a 
pastime for the lower classes ; Charles VI. watched the game 
from the room where he was confined during his attack of 
insanity, and Du Guescliu amused himself with it during the 
siege of Dinan. In England the game, or some form of it, was 
known, Chaucer j)ossil)ly alluding to it in the words “ Put 
canstow' playen racket to and fro ” ; and hand-ball, which may 
have been either tennis or cricket, wxis proscribed with other 
games by Edward Til. in 1365. In France the game was pro- 
hibited to priests in a.d. 1245, and also in T4S5, 1512 and 1673. 
In 1427 wc hear of a woman named Margot, who was a skilful 
player, both her forehanded and backhanded strokes being 
commended ; hence wx‘ may infer that the racquet had now 
been introduced. Tennis was at this time frequently played in 
some crude form in the moats of castles, where Charles VIII. 
used to watch the game. Henri II. is described as the best 
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player in France, and worthy of the silver ball ^iven to the 
finest plavers. Later, Henri IV. and l^ouis XIV. (who kept a 
reo;ular staff to look after his court) were patrons and players 
of tennis ; indeed, in Henri IV.’s reign so popular was the sport 
that it was said that there were “ more tennis-players in Paris 
than drunkards in England ” ; in the 16th century Paris alone 
could boast of 250 courts, yet it is stated that in 1S79 there 
were onl\ six courts in the whole of France, 'riie word “ tennis ” 
" the game having hitherto been described as luens pilae — is 
first found in Gower’s Palade unto the worthy and noble 
kynge Henry the fourth ” (1400), but wShakespeare's allusion 
to tennis as known to Henry V. must not be omitted. In reply 
to messengers from the dauphin, who had S(mt him a present 
of tennis-balls by their hands, Henry says : — 

“ \\ lien vve liava; matc h’d our rackets to these 
\\t‘ will, in hTaiici', by (iod's {;raee, play a set 
Sli.dl strike his fatiier’s crown into tin* hazard. 

him he hath made ii match w'ith such a wrnn.q;ler 
'I hat all the courts of France wall be disturb’d 
\\ ith ( liases. ” 

— {Jlt iifv r., Act i., ^c. j.) 

Even if it be an anachronism that tin; poet should put the.se 
technical terms into the king’s mouth, yet the tact is estab- 
lished that the terms were familiar in Eli/al)elh’s time. 
Henry \T1. indi‘i‘d botli played the game and revoked tlie edicts 
that forbade it ; there was a court at Windsor ( astle in his 
time, an open court with four bare walls, no penthouse, &r., 
being \'isible, and (onnected with the palace by a covered way. 
'fhis court still existed in 1607. It was in that reign, possibly 
in that court, that the king of ('astile ])layeti a match with the 
mar(|iiis of Dorset, the king, who ns('d a racquet, ron('<‘ding 
“ fifteen ” to the marquis, who played with his hand, 'fhe 
king won tlie set. Henry VIIT. probably built the court at 
Hampton Court Palace. In 1615 then' were further courts in 
London of various sizes, and a ])i('ture of James 11. as a boy 
re])resents him standing in a tfimis-eourl holding a short- 
liaiidled racquet, strung diagvjiially. P(*pys fre(jiiently alludes 
to tennis at a time when there were two courts at Oxford and 
fiv(‘ at Cambridge. 'I'bough the game flourished in the 19th 
century, it lost some of iis popularity, mainly through the 
demolition of courts as building opcTations increased; more- 
over, courts eonipletc in every detail alone were built, the play 
being consequently confined to the members of the clubs that 
could afford the exyicnse. The last of the old courts to dis- 
appear stood in Windmill Street, at the top of the Haymarket, 
London. King Edward VJl., when prince of Wales, frecjuently 
played tennis at “ Prince’s ” ('ourt. 

'fhe evolution of the i^ourt as now built is not easily traced, 
l)Ut courts undoubtedly existed side by side which differed 
from each other both in detail and in dimensions, ft is generally 
assumed that such details as the penth(juse, grille, galleries, Ka-., 
were deliberately planned to elaborate the game, but it is not 
unreasonable to suggest that the; game, played, as it must often 
have been, in extemporized courts, took some of its modifications 
from them : it is at least significant that in an old illustration 
of la paume a miniature pcnthou.si? appears (from which the ball 
is rolling), apparently a shelter for a i.iell. The net does not 
appear till the 17th century, a rope, fringed or tassclled, being 
stretc'hed across the court ; further, the racrpiet was not in 
universal use in 1527, since Erasmus in his (\)Uoqmes says, 
“ Reticulum (net, or racquet) piscaiorihus rclincjuamus : elf- 
gautius cst palma uti.^* An Italian, Antonio Scanio de Salo, is 
the first bibliographer of tennis. In his Trallafo della Palla 
(treatise on the Ball) he mentions a large court for the game as 
played w'itli a racquet, and a small court for the hand-game, 
'fhe large court w^as i2t ft. long ; it was entered by two cloors, 
one betwTen the first and second galleries on either side of the 
net ; there were four galleries on each side ; the dedans ex- 
tended across the whole width of the ('ourt ; the tambour w;rs 
th(Te and two grilles. He also mentioned chases, but these 
were decided by the place where th(^ hall finall)" stopped, the 
spot being marked by a small movable standard. In another 
kind of court he says that there was no tambour, but two grilles. 


'fhe penthouse was sometimes confined to two walls, sometimes 
to one, the end wall service side. In the hand-court one side 
was open all iis length, with the exieption of the battery and 
some pillars that perhaps gave variety to the stroke. 'J'he 
Latin poem to which allusion hits been made show^s the similarity 
of the i7th-cenlury game to the modern : the racquet is .spun ; 
the marker {signator) is there to mark the chases (inetae) with 
the movable standard ; there is the grille {jhtesira ) ; the 
scoring by “15, 40, game ” ; the volley {volatu ludne) ; 

the nick {pedt liidere, Frenc h au pied) ; the appeal to the 
spectators ; the hoard (tatella, French Pais) ; deuce and vantage, 
and the penlhou.se. In the T5th and 16th centuries tennis- 
balls were so largely imported from France that the Iron- 
mongers’ Company, who were the Engdish manufac turers, twic:c 
petitioned the last time in 15C71 — for “ protec tion ” in the 
matter of balls, 'fhe term “ bisk ” {bisque^ originally hisquaye) 
clots not appear in English tennis till i6c)7 (bhadwelfs True 
Widmv), nor is the winning gallery mentioned before 17<)7. In 
the 17th century tennis became a speetaele in France, and the 
professional plaxer came into existence, the most farntms of 
that time being Le Pape, Clerge and Servo, and about the same 
time was formed the gild of Puulmiers-yacqueticrs (manu- 
lacturers of teemis material) witli its arms, “Sable, a tennis- 
racquet prope r ; in a cross four tennis-balls of tlu* same.’* 
De ('larsuuU, writing in i7c^7, says, “ La Paiauc is the only game 
that c'an take rank in the list of Arts and (Vails,” and his book, 
IP art dn Paumicr-Racquelirr, was acloj)tcd by the Academic 
Royale. In fVaiux* very large sums ol money wctc wagered 
on the game, i‘spc*c ially at the end of tlie ifith c'enLury, the stakes 
being depo.sited under the* cord or net, while in England, about 
1750, there was .so much betting and swindling, espec ially by 
profc'ssional players, that the game as played in the public 
c'c>urls fc‘11 into disrc-pule. In the middle* of the ic)th century, 
tennis-courts were rare indeed in iCngland, the bc‘st know^n 
being those of the* Marylelxmc (VickcV (.'lub (built in jH^S), of 
the Messrs JVinec* in TIans Place, S.W., hc*sidc*s one* at Brighton, 
one at Hampton Court, two at (anibridge, and one at Oxford ; 
but the* game progressed so fast that in ic)jo there were between 
thirty and forty ccxirts in England, cjnc each in lrc*lancl and 
Scotland, fivi* in America, six in France, one in Melbuurnci 
(Australia) and one in I’asniania. 'fhe game has disappeared 
in Italy, Gernian\’, Austria and .Spain, thcujgh in Spain it was 
popular in tin* clays of Philip III. (1578-1621) who was himself 
fond of playing. 

'J'he grc*a( Enoch j)la)'ers mentioned above were followed by 
othcTs (abasse (who invented the “boasted force” known 
as the coup de Cabassc), Barccllcm, Farolais and Barnccm, and 
in (he r«8th ccotury the Charniers, Bergeron and Masson, the 
last-named a really grccit player who could give* fifteen to any of 
his contc-mporaric's. One of his feats was to stand in a barrel 
before rec'civing the sc*rvic'e, .spring out of it and into it before 
and aftcT eac h stroke. Olhco gooel players of later date were 
C. A. Dcdahaye, and greatest of all, J. IL Barrc, who in 1855 
re-opened the Versailles court, famous for the meeting of 
the Tiers Alat on the 20th of June i78c>, which body there 
as.sembled and took the celehratcd “ Oath of the tennis-court.” 
Mns.son is supposed to have visited England in 1792 and to 
have played against .Messrs 1 fawkins and I Vice, and a professional 
called Pillet (cjr Pilet) ; but of Barre’s visit there c an be no 
doubt, as he played on the nc*w court of the Marylehone (Hub in 
1859, meeting “ PcVct” 'fompkins, the English champion, and 
beating him so severely that when they met again next year 
'Idmpkins reexived the odds of thirty and a bi.scjue. As an in- 
stance of the meagre interest taken in tennis at the; time, Julian 
Marshall in liis Annals of Tennis slates that in BelPs Lifcy the 
Ic-ading sporting paper, Barrc* is ref)nrted as playing (’ox and 
'fompkins '‘giving 7.^ for a bisque,” the tennis term “half 
fiftc'cn ” being arithmetically rendered. (’. (j. 'faylor, the great 
'•rickcler, was one of the best amateurs about this time. Barrc 
eventually resigned the.* championshif) in favour of George 
Lambert, who was beaten in 1885 by f. Pettitt, of the Boston 
U.S.A. Athletic A.ssociation, an Englishman by birth, who 
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leamt all his tt*nnis in America. Charles Saunders beat Lambert 
in 1886, thereby becoming champion of England. Pettitt and 
Saunders met for the championship of the world at Dublin, 
Pettitt winning by seven sets to live. 'J'hc match took place 
in May 1890, and during the autumn, Pettitt declining to defend 
the title, Saunders assumed it, but five years later he was 
cliallenged by Peter I^itham and beaten, Latham thus becoming 
the champion of the world both at racquets and tennis. An 
American, George Standing, ('hallenged him in 1897 for the 
racejuets championship, but was l)(?aten, and next year Pettitt 
challenged Latham at tennis. In 1904 C. Fairs ('* Punch ’’) 
challenged Latham for the championsjjip, but was beaten ; but 
in 1908 Latham resigned his title, and Fairs then issued a 
challenge to any other player in th(? world to contest his right 
to the position of champion, 'bhe challenge w^as taken up in 
1910 by G. F. Covey, the match for the championship, played 
at Hrighton in the summer of 1910, being w'on by Fairs after a 
close contest, in w'hich the youngir player secured six sets to 
his opponent’s seven, and fifty-three games to fifty-nine won l>y 
the champion. Among amateurs a formal ('hampionship was 
not established till 1889, the recognized champion being the 
winner of the gold prize annually givam by the ]\Iarylcbone 
Cricket Clul.) to its members, the t:ompetition not being made 
‘‘open” till 1896. For fifteen years, from 1867 to 188 r, 
J. M. Hcalhrote held the title, amnng those whom he defeated 
<luring that period being such fine tennis-players as Julian 
Marshall, G. B. Crawley, the lion. C. G. lAttelton (afterwards 
I^ord Cobharn), K. 1 ). Walker, C. IL Boyle, and the lion. Alfred 
Lyttelton. In 1882 A. Lyttelton defeated TTeathcote, only to 
be beaten next year by him, and to l)cat him in turn in 1884 
and 1885 ; but in 1886 Ilealhcote (then fifty-three 3*cars of age) 
was again champion. From 1887 to t 8()5 inclusive the lion. 
A. Lyttelton was champion, defeating during that time (Ix'sides 
Ileathcole) A. J. Webbe, Sir Edward Grey and II. E. ( rawlcy. 
Gr(‘)’’s p('rsevt‘rance— he W'on the silver prize on six occ'asions — 
was rewarded with the gold prize in 1896, hut he was dis})ossessc(l 
in 1897 Iv -^ble‘s, who w'ori for the next ten years, with 

the exception of 1900 when he was beaten by J. li. Cribble. 
On six occasions during this series Sir Edward Grey was second 
to the winner. 


Til iSSf) the aniLiteiir championship, open to all amateurs, was 
instituted at Queen’s Club, West Kensington. The iollowing list 
shows the winners • 


18S9. Sir L. e.rey. 
1S90. E. JC Curtis. 
iSyi. Sir K. they. 
lSy2. H. E. Crawley. 
1S93. H. E. ('raw ley. 

1.594. H. E. Crawley. 

1.595. Sir 1C, (irey. 
1S96. Sir K. Crey. 

1897. J. B. Cribble. 

1898. Sir K. CJrey. 
189Q. E. TT. Miles. 


I goo. 1*'. 11. Miles. 
1901. Jw II. Miles. 
190J. I'b II. Miles. 
1903. II. H. yiiles. 
1 (/().}. V. Pennell. 
1905. E. H. Miles. 
190O. I*:. 11. Miles. 
J907. Jay Gould. 
lyoS. Jay Ciould. 
lyoy. iC, H. Miles. 
10 10. j:. II. Miles. 


It may be mentioneil that Ileathcole and T.ylti'hoii, who mono- 
polized the Maryleboiic CIuIj’s gold prize for twenty-nine years, 
were strict adherents to the old-fashioneil classical game, the 
winning and defending of chases and the clever placing of the 
ball being the leading feature of their game. A different and less 
attractive style of play, consisting of h.irder hitting, a.s.serted itself 
in Aliles’s first snecess, which was followed by many others ; but 
Jay Gould, an .\mericaii amateur, who beat Mill’s for llie champion- 
ship in 1907 ami again in 1908, owed his succa'ss to tht? perfection 
of his style in the older and more scientihe tennis. lie did not 
defend his title in igcr^, when Miles again bi’came amateur champion 
in his absence, a title which ^liles again retained in 1910. 

The universities of Oxford and C ambridge have playetl two 
matches, two-handed and four-handed, ever since 1859, with the 
exception of 1864 when neither match was played. The games 
are played at the court of the Marylebone ( liib. 


Tennis in America . — Few tennis-courts existed in America 
before 1880, about which time the buildings of the Boston 
Athletic Association and the New York Racquet and Tennis 
Club were built. There arc now also courts at Chicago, 'I’uxedo, 
Lakewood and several other places, but the game is naturally 
played by comparatively few persons. Tom Pettitt, mentioned 


above as for several years champion of the world, was for many 
years in charge of the Boston courts. Other lirst-class men are 
Alfred Tompkins of New York, Boakes of Chicago, and Forester. 
Richard Sears first won the iVmerican championship in 1892, 
and it has been won since b)’ F. Warren, B. S. cle Garmeiidia, 
L. M. Stockton (four time.s), Eustace ^liles (('hainpion of (ireat 
Britain), Joshua Crane, and jay Gould (amate ur champion 
1907 and 1908). 'The older courts at Boston and New York 
arc rather low and small, but the newer ones are })erfcct. 

See J. M. Ileathcote, Tennis, I.aivn Tennis, Rackets, Fives, in 
“ The 'Badminton Library,” new and revisc(i edition (London. 
1903) ; Racquets, Tennis and Squash, by Eustace i\liles (London, 
1902). 

TENNYSON, ALFRED TENNYSON, T.st Bakon (1809-1892), 
English poet, was born at Somersby, Lincolnshire, on the bth 
of August 1809. lie was the fourth of the twche children of 
the Rev. (k'orge ( laylon 'rennyson (1778-1831) and his wile 
Elizabeth Fytchc (1781-1865). 'I'hc Tennysons were an old 
Lincolnshire family settled at Bayon’s Manor. Tlie poet’s 
grandfather, George Tennyson, M.P., had disinheriUfd the jniel’s 
father, who was settlcxl hard by in the rectory of SonuTsl)\', in 
favour of the youngcT son, ('harles 'rennyson D’K} neourt. I'he 
rich pastoral scenery of this part of Lincolnshire influenced the 
imagination of the boy, and is plainly rcflect(‘d in all his (‘arly 
poetry, although it has now been slated with authority that the 
localities of his subjeet-jioems, which had been ingeniously 
identified with real brooks and granges, were wholly imaginary. 
At a very early age he began to write in prose and verse. At 
(rhristmas 1815 he wa.s sent to the grammar scla)ol at Louth, 
his mother liaving kept up a ('onriexion with this typical lancoln- 
shire borough, of which her father, the Rev. Stejihcn Fytclie, 
had been vicar. Tennyson was at this school for five \ears, 
and then returned to Somers I )y to be trained by his fath(T. in 
the rectory the boys had the run of an excc'llenl Ulirary, and 
here the young poet based his wide knowledge of the. English 
ehussics. 'Fhe news of B>yron’s death (19th April 1824) made a 
deep impression on him : it was a day, he said, when the 
whole world seemed to be darkened for me ; he went out into 
the woods and carved “ Byron is dead upon a rock. IVnnyson 
was already writing copiously — “ an epic of 6000 lines at 
twelve, a drama in blank verse at fourteen, and so on: these 
exercises have, very properly, not been printed, bnt tlie poet 
said of tlu'm at the close of his life, “It seems to me, I wrote 
them all in perfect metnx” 'fhe family was in the habit of 
spending the siimiiu’r liolidaxs at the coast of the county, 
commonly at ^Mablethorpe, and here Tennyson gained his im- 
pressions of the vast ness of the sea. FitzGerald very justly 
attributed the landscape charactcT of Tennyson’s genius to 
the impre.ss left on his imagination by “ old Lincolnshire, where 
there were not only such good seas, but also such fine hill and 
dale among the wolds.” 

In 1827 Frederic k Tennyson (1807-1898), the eldest surviving 
brother, uniting with his younger brothers Charles and Alfred, 
published at Louth an anonymous collection of Poems by Tivo 
Brothers. The “ two ” were Charles and Alfred (whose con- 
tributions predominated), and who shared the surprising 
profits, £20. On the 20th February 1828 Charles and Alfred 
matriculated at 'lYinity College, Cambridge, where Frederick 
was already a student. 'J'he poet subsccjucmtly told Mr Edmund 
Go.sse that his father would not let him leave Somersby till, on 
succe.ssive days, he had reeitc'd from incmiory the; whole of the 
odes of Horace. 'I'hc brothers took rooms at 12 Rose Crescent, 
and afterwards moved into 'rrumpington Street (now 157 
Corpus Buildings). They were shy, and made at first few 
friends ; but they gradually gathered selected associates around 
them, and Alfred grew to be looked up to in Cambridge “ as 
to a great poet and an elder brother ” by a group which in- 
cluded Richard Chenevix Trench, Monckton Milnes (Lord 
Houghton), James Speddirig, W. 11 . Thompson, Edward 
FitzGeralcl, W. H. Brookfic'ld, and, above all, A. H. Hallam 
(1811-1833). Gharles 'Pennyson (1808-1879) afterwards took 
the additional name of Turner. He published four volumes 
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of sonnets which have been highly praised. Tn June 1829 
Alfred Tennyson won the Chancellor’s prize medal for his poem 
called “ Timbuctoo.” With great imperfections, this study in 
Miltonic blank verse displays the genius of a poet, in spile of a 
curious obscurity both of thought and style. Here arc already 
both richne ss and power, although their expression is not yet 
clarified In taste. But by this time 'Tennyson was writing 
lyrics of still higher promise, and, as Arthur Hallam early 
p(‘n'ei\ed, with an extraordinary earnestness in the worship oi 
beauty. The results of this enthusiasm and this labour of the 
artist ay)pcared in the volume of Poems, chiefly Lyrical, pub- 
lished in T'S^o. This book would have been astonishing as the 
production of a youth of twenty-one, even if, since the death of 
r>\Ton six years before, there had not been a singular deartli of 
good poetry in England. Here at least, in the slender volunK* 
of 1830, was a new writer revealed, and in “ Mariana,” “'the 
Poet,” “ T-ove and Death,” and “ Oriana,” a singer of wonderful 
though still unchastened m(‘lody. 'Through these, and through 
less pcrfcf t examples, was e\hil)ited an amazing niagnilu'em e 
of fancy, at present insufhciently under control, and a voluptuous 
})ornp of imagery, tending to an over-sweetness. 'J'he veteran 
8. 'T. ('olcridge, praising the genius in the book, blamed the 
metrical imperfection of it. For this criticism he has himself 
constantly been reproved, and 'I\‘nnyson (vvluise impatience of 
anything like censure was phenomenal) continued to resent it 
to the end of his life. Yet (k^leridge was perfeetly just in his 
remark ; and the metrical anarchy of the “ Maclelincs and 

Adelines ” of the 1830 volume show<*d that 'Tennyson, with 
all his di lidicy of modulation, had not yet mastered the arts 
of verse. 

In the summer of 1830 ''Tennyson and Hallam volunteered 
in the army of the Sy)ariish insurgent 'Torrijos, and marched 
about a little in the Pyrenees, without meeting with an enemy, 
lie cami‘ bac'k to find liis lather ailing, and in February 1831 he 
left (amlu idge for Somersby, w here a few days later Dr (ieorge 
Tennyson died. 'The newv irHumbent was willing that the 
Tennysons should continue to live in the rectory, wdiich they 
did not leave until six years later. Arthur Hallam W'as now 
betrothed to Emily Tennyson (afterwards Mrs Jesse, i8ii-t88()), 
and stayed frequently at Somer.sl)y. 'This was a verv happy 
time, and one of great physi(’al development on Alfred’s part. 
He took his share in all kinds of athletic exercises, and it was 
now^ that ikookfield said, “ it is not fair that you should be 
Hercules as well as Apollo.” 'This high physical zest in life seems 
to have declined after 1831, when his eyes began to trouble him, 
and he became liable to depression. 'The j)oetical work of these 
three years, mainly spent at vSomersby, was gi^'c^ to the world 
in the volume of Poems which (dated 1833) appeared at the end 
of 1832. 'This was certainly one (,)f the most astonishing re- 
velations of finished genius ever produced by a young man of 
less than four-and-twenty. Here were to be read “ 'The l-,ady 
of Shalott,” “ 'The Dream of Pair Women,” “ Oenone,” “ 'Th(* 
Lotos-baiters,” “ 'Phe l^alace of Art,” and “ 'The Miller’s 
Daughter,” with a score of other lyrics, delicious and divine. 
'I'hc advance in craftsmanship and ('ommand over the materiel 
of verse shown since the volumt! of 1830 is absolutely astound- 
ing. If 'Pennyson had died of the savage artic le which j)resently 
appeared in the Quarterly Review, literature would have sus- 
tained terrible losses, but his name would have lived for ever 
among those of the great English poets. Indeed, it may be? 
doubted whether, in scvcTal directions, he ever suqtassed the 
glorious things to be found in this most exquisite and most 
precious book. It was well that its publication Wcis completed 
before the blow fell upon 'Pennyson which took for a while all 
the light out of him. In August 1833 Arthur Hallam started 
with his father, the great historian, for Tirol. They went no 
farther than Vienna, where Air Hallam, returning to the hotel 
on the T5th of September 1833, found his son lying dead on a 
sofa : a blood-vessel had broken in his brain. His body was 
brought back to England, and buried jit Clevedon on the 3rd 
of January 1834. These events affected 'Pennyson extremely. 
He grew less than ever willing to come forward and face the 


w’orld ; his health became “ variable and his spirits indifferent.” 
'Phe earliest effect of Hallam’s death upon his friend’s art was 
the composition, in the summer of 1834, of The Two Voices ; 
and to the same period belong the beginnings of the Idylls of 
the King and of In Memoriam, over both of which he meditated 
I long. In 1835 he visited the l^kes, and saw much of Hartley 
I ('olcridge, but would not “ obtrude on the great man at Rydal,” 
although “ Wordsworth was hospitably disposed.” Careless 
alike of lame and of influence, 'Pennyson spent these years 
mainly at Somersby, in a uniform devotion of his whole soul 
to the art of poetry. In 1837, to their great distress, the 
'Pennysons were turned out of the Lincolnshire rectory where 
they had lixed so long. 'Phey moved to High Beech, in Pipping 
Forest, which was their home until 1840. 'Phe pod was already 
engaged, or “quasi-betrothed,” to Pmiily Sellwood, but ten 
years more had to pass befc^re they could afford to marry. At 
'Torcjuay, in 1838, he wrote Audley Court on one oi his rare ex- 
cursions, for h(‘ had no money for touring, nor ilid he wish for 
change : he wrote at this time, “ I recpiire (juiet, and myself 
to myself, more than any man when 1 write.” In 1840 the 
'Pennysons moved to 'Punbridge Wells, and a year later to 
Boxley, near Alaidstone, to be close to Edmund Lushington, 
who had now married ('('cilia 'ienn\'S(^n. Alfred was from this 
time more and more frecpiently a visitor in London. 

In i 8.|2 the two-volume edition of his Poems broke the ten 
years’ silenca^ which he had enforced hims('lf to keep. Here, 
with marn^ pieces already known to all lovers of modern verse, 
were found rich and copious additions to his work. 'Phese he 
had originally intended to publish alone, and an earlier privately 
printed Morte d' Arthur, Dora, and other Idylls, of 1842, is the 
despair of book -collectors. Alost of those studies of home-life 
in England, which formed so highly popular a section of 
'IVnnyscm’s work- such as “'Phe Ganlener's Daughter,” 
“ Walking to the Alail,” and “ 'The Lord of Burleigh ” — were 
now first issued, and, in what we have grown to consider a 
much higher order, “ Locksley Hall,” “Ulysses,” and “Sir 
Galahad.” 'To the older and more luxurious lyrics, as reprinted 
in 1842, 'Pennyson did not .spare the curbing and j)runing hand, 
and in some cases went too far in restraining the wanton spirit 
of In'aiity in its youthful impulse. It is from J842 that the 
univ(‘rsal fame of 'Tenn\’son must be dated ; from the time of 
the publication of (he two volumes he ceased to be a curiosity, 
or the darling (T an advanced cli(|ue, and look his y)la('e as the 
leading poet of his age in PTigland. Among the friends whom 
he now^ made, or for the first time cultivated, were (arlyle, Rogers, 
Dickens, and P 21 i/ab(‘th Barrett. Material dilliculties now, 
however, for the first time intruded on his path. He became 
the victim of a (crUiin “earnest-frothy” speculator, who in- 
duci'd him to sell his little Lincolnshire estate at (irasby, and 
to invest the proceeds, wu'th all his other money, and part of 
that of his brothers and sisters, in a “ Patent Decorative ( arving 
Company ’’ : in a few months the whole scheme collapsed, 
and 'Pennyson was hdt j)eni]iless. Ih; was attacked by so 
overwhelming a hypochondria that his life was despaired of, 
and he was placed for some time undt r the charge of a hydro- 
pathic physician at (dieltenharn, where absolute rest and 
isolation gradually brought him round to health again. 'Phe 
state of utter indigent'c to which 'Tennyson was reduced greatly 
exercised his fri(.*nds, and in September 3845, .suggestion 

of Henry Hallam, Sir R(jbert Peel was induced to bestow on 
the poet a pension of £200 a year. Never was public money 
expended in a more patriotic fashion. 'J'enn)son’s health 
slowly became restored, and in 1846 he was hard at work on 
The Princess ; in the autumn of this year he took a tour in 
Switzerland, and saw great mountains and such “ stateliest 
bits of landskif) ” for the first time. In 1847 nervous pro.stra- 
tion again obliged him to undergo treatment at Prestbury : 
“ 'Phey tell me not to read, not to think ; but they might as 
well tell me not to liv’c.” Dr Gully's water-cure was tried, 
with success. The Princess was now published, in a form after- 
wards considerably modified and added to. Carlyle and Fitz- 
Gerald “ gave up all hopes of him after The Princess or 
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pretended that they did. It was true that the bent of his 
genius was slightly altered, in a direction which seemed less 
purely and austerely that of the highest art ; hut his concessions 
to public taste vastly added to the width of the t ircle he now 
addressed. I'he home of the 'lennysons was now at C heltenham : 
on his occasional visits to London he was in the habit of seeing 
Thackeray, Coventry PatmorCj Browning aial Macready, as 
well as older friends, but he avoided “ society.’’ Tn 1848, 
while making a tour in Cornwall, 'I'ennysun met RobeTt Stephen 
Hawker of Morwenstow, with whom he seems —but the evidence 
is uncertain— to have talked about King Arthur, and to have 
resumed his intention of writing an epic on that theme. In his 
absent-minded way Tennyson was ver\' apt to mislay objec ts ; 
in earlier life he had lost the MS. of Poems, chiefly Lyrical, and 
had been obliged to restore the whole from si'raps and memory. 
Now a worse thing befell him, for in Kebruary 1850, having 
collected into (Mie long ledger-like book ’’ all the elegies 
Arthur Hallarn which he had been ('omposing at intervals since 
1833, he left this only MS. in the cupboard of some lodgings in 
Mornington Place, Hampstead Road. By extraordinary good 
chance it had been overlooked by the landlady, and Coventry 
Patmore was able to rcco\er it. Jn this way hi Memoriam 
was dragged bai k from the very verge of destruction, and could 
be puldished, in its original anonymous form, in May 1850. 
'I'he public was at first greatly mystilied by the nature and 
object of this poem, wLich was not merely a chronicle of 
Tennyson's emotions under biTcavtmient, nor even a statement 
of his philosophical and religious beliefs, but, ns he long after- 
wards explained, a sort of Diviyia Commedia^ ending with 
happiness in the marriage* of his youngest sister, ('ccilia 
Lushington, In fact, the great blernislics of In Memoriam, 
its redundancy and the dislo('ation of its parts, were largely 
due to the desultory manner of its comiiosition. 'Fhe poet 
wrote the sections as they occurred to him, and did not think 
of weaving them together into a single poem until it was too 
late to give them real coliereiKy. 'Fhe metre, which by a 
curious naivete Tennyson long believed that he had invented, 
serv’cd by its happy peculiarity to bind the sections together, 
and even to give an illusion of connected movement to the 
thought. 

'I'he sale of 'Pennyson’s poems now made it safe for him to 
settle, and on the 13th of June 1850 he was married at Shiplake 
to Kmily Sarah Sellw^ood (1813-1896). Of this union no more 
need be said than was rec orded long afterwards by the poet 
himself, “ The peace of Ood came into my life before the altar 
when I wedded her.’^ EviTy species of good fortune was now 
to descend on the path of tlie man who had struggled against 
ill luck so long. Wordsworth died, and on the lotb of November 
1850 Queen Victoria appointed 'rennyson poet laureate, 'fhe 
salary connected with the post was very small, but it had a 
secondary value in greatly stimulating the; sale of his books, 
which was his main source of iruomc. The young couple took 
a house at Warninglid, in Sussex, which did not suit them, and 
then one in Montpelier Rbw% 'rwickenham, which did better. 
In April 1851 their first child was born dead. At this time 
Tennyson was brooding much upon the ancient world, and 
reading little but Milton, Horner and Virgil. 'Phis condition 
was elegantly defined by ('arlyle as “ sitting on a dungheap 
among innumerable dead dogs.” In the summer of 1851 was 
made the tour in Italy, of which The Daisy is the immortal 
record. Of 1852 the principal events were the birth of his 
eldest son Halfam, the second Lord 'I'ennyson, in August, and 
in November the publication of the Ode on the Death of the Duhe 
of Wellington, In the winter of 1853 'rennyson entered into 
possession of a little house and farm called Farringford, near 
Freshwater, in the Isle of Wight, which he leased at first, and 
afterwards bought : this beautiful place, ringed round with 
ilexes and cedars, entered into his life and coloured it with its 
delicate enchantment. In 1854 he published The Charge of the 
Light Brigade, and was busy composing Maud and its accom- 
panying lyrics ; and this volume was published in July 1855, 
just after he was made D.C.L. at Oxford : he was received on 


this occasion, which may be considered his first public appear- 
ance, with a “ tremendous ovation.” 'Ihc reception of Maud 
from the critics, however, was the worst trial to his equanimity 
which 'Tennyson had ever had to endure, nor had the future 
anything like; it in store for him. He had risen in Maud far 
above his ordinary serenity of style, to (ecstasies of passion and 
audacities of expression which were scarcely intelligible to his 
readers, and certainly not welcome. It is odd that this irregular 
poem, with its copious and varied music, its splendid sweep of 
emotion, its unfailing richness of texture — this poem in which 
'I'ennyson rises to heights of human sympathy and intuition 
which he reached nowhere else, should have been received with 
bitter hostility, have been styled “ the dead level of prose run 
mad,” and have been reproved more absurdly still for its 
“ rampant and rabid bloodthirstiness of soul.” 'There came a 
reaction of taste and sense, but the delicate spirit of 'Tenn\’son 
had been wounded. For some years the world heard nothing 
from him ; he was at Farringford, busying himself with the 
Arthurian traditions. He had now become an object t)f 
boundless personal curiosity, being already difficuli to find, and 
the centre of amusing legends. It was in 1857 tliat Bavarel 
'Taylor saw him, and carried aw^ay the impression of a man 
“ tall and broad-shouldered as a son of Anak, with hair, beard 
and eyes of southern darkness.” 'This period of somewhat 
mvsterious withdrawal from the world embraced a tour in 
Wales in 1857, a visit to Norway in .1858, and a journey through 
Portugal in t 85(). In 1857 two Arthurian poems had been 
tentatively and privately printed, as Enid and Mmiie, or the 
True and the L'alsc, to see how the idyllic form would be liked 
by the inner circle of 'Tennyson’s friends. In the summer of 
1859 the first series of Idylls of the King was at length given to 
the world, and achieved a popular siux'ess far beyond anything 
experienced bidore by any I'.nglish poets, save* perhaps Byron 
and vSeott. Within a- month of publication, 10,000 copies had 
been sold. 'The idyls were four in number, ‘‘ Fnid,” ” Vivien ” 
(no longer called “ Nimue ”), Fkiine ” and “ Guinevere.” 
'These were fragments of the epic of the" fall of King Arthur 
and the 'Table Round whi(‘li 'Tennyson was so long preparing, 
and which he can hardly be said to have ever (ompleted, 
although nearly thirty y(‘ars later he closed it. The public 
and the critics alike were entranced with the “ sweetness ” and 
the “ purity ” of the treatment. A few, like Ruskin, were 
doubtful about “ that increased (juietness of style ” ; one or 
two already suspected that the “ sweetness ” was obtained at 
some sacrifice of fon'c, and that the “ purity ” involved a con- 
cession to Victorian conventionality. It was not perceived at 
the time that the four idyls were parts of a great historical or 
mystical poem, and they were welcomed as four polished studies 
of typi('al women : it must be confessed that in this light their 
even perfection of workmanship aj)pcared to greater advantage 
than it eventually did in the general texture of the so-called 
‘‘epic.” In 1859 “ Boadicea ” was written, and “Riflemen, 
Form ! ” published in The Times. Urged by the duke of 
Argyll, 'Tennyson now turned his attention to the theme of 
the Holy Grail, though he progressed with it but fitfully and 
slowly. In j86i he travelled in Auvergne and the Pyrenees, 
with Clough, who was to die a few months later ; to this year 
belong “ Helen’s 'Tower ” and the “ Dedication ” of the Idylls 
to the prince consort, “These to his Memory.” 'I he latter 
led to 'Tennyson’s presentation in April 1862 to the queen, who 
“ stood pale and statue-like before him, in a kind of stately 
iniKM cnce,” which greatly moved his admiring homage. From 
this time forth the poet enjoyed the ('onstant favour of the 
sovereign, though he ('ould never be moulded into a conven- 
tional (ourtier. He now put the Arthurian legends aside for 
a time, and devoted himself to the composition, in 1862, of 
“ Enoch Arden,” w'hich, howT\'er, did not appt'ar until 1864, 
and then in a volume whi('h also contained “ Se.a Dreams,” 
“Aylmer’s Field’' and, above all, “'The Northern Farmer,” 
the first and finest of 'I Vnnyson’s remarkable studi(’s in dialect. 
In April of this year Garibaldi visited Farringford ; in February 
1865 'Tennyson’s mother died at Hampstead in her eighty-fifth 
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year ; in tlu* ensuing summer he travelled in Germany. The 
time slipped bv with incidents but few and slight, 'Fennyson’s 
popularity in Cireat Britain growing all the time to an extent 
unparalleled in the whole annals of English poetry. This 
universality of fame led to considerable practical discomfort ; 
he was besi ged by sightseers, and his nervous trepidation led 
him perhap , to exaggerate the intensity of the infliction. In 
1867 he di t(*rniined to make for himself a haven of refuge 
against the iinading l^hilistine, and bought some land on 
Ulackdown. above Haslemcre, then a secluded corner of 
England ; here Mr (afterwards Sir) James Knowles began to 
build him a house, ultimately named Aldworth. This is the 
time of two of his rare, privately printed pamphlets, The 
Window: or, the Loves vj the (1867), and The Victim 

(1S68). 'Fhe nobl{* poem Lucretius , one of the greatest of 
Tennyson’s versified monographs, appeared in ]\fay 1868, and in 
this year The Holy (irail was at last finished ; it was published in 
1869, togeilier with three other idyls belonging to the Arthurian 
epii', and \ .irious miscellaneous lyrics, besides Lucretius, 'The 
re('ej)tion of this volume was cordial, but not so universally 
Tvspei'tful as that w hich 'Tennyson had grow n to expect from his 
adoring pi; idle. 'The fact was that the heightened reputation 
of Browning, and still more the sudden xogue of Swinburne, 
Morris and Rossetti (18OO-1870), considiaabh' disturbed the 
minds of 'Tennyson’s most ardent readers, and exposed himself 
to a s(‘ve;«T criticism than he had lately been accustomed to 
(Midure. lie went on quite calmly, however, sure of his mission 
and of his music, llis next volume (1872), Caretli and Lynettc 
and 77 /c l ast Tour}inment , QouUwncd, and, as he then supposed, 
('oncludcd 77 /c idylls 0/ the Kinf(, to the great satisfaction of the 
poi't, who had found much d'Hicnlty hi rounding off the last 
sections ol the poem. JMor, as he was to find, was tlie poem yet 
( oinjileted, lait for the time being he dismissed ii from his mind. 
In 187^^ h(‘ was offered a baroneti y by Gladstone, and again by 
1 Msraeli in 1874; in caeh ease the honour was graecfully de- 
(- lined. Believing that his work wnth the romantic Arthurian 
eT)i('s was eoncludcd, Tennyson now turned his attention to a 
department of poetry which had long attracted him, but which 
lic bad never s(‘riously attempted — tlie drama, lie put before 
him a sc'liemc, wliii’h he cannot be said to have carried far, 
that of illustrating “ the making of England” by a series of 
great historical tra.gedies. His (tuccu Mary, the first of these 
('hronicle-plays, was pul^lished in 1875, and jilaycd by Sir Ifenrv 
Irving at the Lyceum in 1876. Although it was full of admir- 
alty dramatic' writing, it w'as not theatrically well composed, 
and it failed on the stage. Extremely jiertinaeious in this 
respect, the poet went on attempting to storm the theatre, 
with assault upon assault, all practically failures until the 
seventh and last, which was unfortunately posthumous. 'J'o 
have real!}' succecxlcd on the stage w^ould have given 'Tennyson 
more gratification tlian anything else, but he was not yiermitted 
to live long enough to sec this blossom also added to the heavy 
garland of his glory. Meanwhile Harold, a tragedy of doom, 
was published in 1876 ; but, though perhaps the finest of its 
author’s dramas, it has never been acted. During these years 
'Tennyson’s thoughts wore largc'ly occupied with the building 
of Aldworth. His few lyrics were spirited ballads of adventure, 
inspired by an exalted patriotism — “The Revenge” (1878), 
“ 'The Defence of Lucknow ” (1879) — but he reprinted and 
finally published his old suppressed poem, The LerveVs Tale, 
and a little play of his. The Falcon, versified out of Boccaccio, 
was produced by the Kendals at their theatre in the last davs 
of 1879. Tennyson had reached tlie limits of the threescore 
y(‘ars and ten, and it was tacitly taken for granted that he 
would now retire into dignified repose. In point of fact, he 
now started on a new’ lease of poetic'al acliv’ity. In 1880 he 
published the earlii'st of six important collections of lyrics, this 
being entitled Ballads and other Poems, and containing the 
sombre and m«agnifi('ent “ Rizpah.” In t88i 'The Cup and in 
1882 The Promise of May, two little plays, w^ere produced 
without substantial suei'ess in London theatres : the second of 
these is perhaps the least successful of all the poet’s longer 


I wTitings, but its failure annoyed him unreasonably. This 
determination to be a working playwright, pushed on in the face 
of critical hostility and popular indillercnee, is a very curious 
trait in the character of Fennyson. In September 1883 Tenny- 
son and Gladstone set out on a voyage round the north of 
Scotland, to Orkney, and across the ocean to Norw’ay and 
Denmark. At Copenhagen tliey w'cre entertained by the king 
and queen, and after much feting, returned to Gravesend : this 
adventure served to cheer the poet, who had lieen in low spirits 
since the death of his favourite brother Charles, and who now 
entered upon a phase of admirable vigour. During the voyage 
Gladstone had cletcrmined to oiler 'Fennyson a peerage. After 
some demur, the poet consented to accept it, but added, “ Eor 
my ow'n part, I shall regret my simple name all my life.” On 
the nth of March 18S4 he took his seat in the House of l^ords 
as Baron 'Fennyson of Aldworth and Earriiigford. He voted 
twice, but never spoke in the House. Jn the autumn of this 
year his tragedy of Bechet was published, but the poet at last 
despaired of the stage, and disclaimed any hope of “meeting 
the exigencies of our modern theatre.” Curiously enough, 
after his death Bechet was tlu? one of all his pla>'s w'hich enjoyed 
a great success on tlu‘ boards. In 1885 was publislu'd another 
interesting miscellaii)', Tiresias and other Poems ^ with a post- 
humous dedication to Edward KitzGerald. Jn this volume, it 
should be noted, The Idylls of the King was completed at last 
by the publication of “ Balin and Bakin ” ; it contained also 
the superb address “ 'Fo Virgil.” In April i88fi 'Fennyson 
suffered the loss ol his sia'ond son, Liimel, wdio died in the Red 
Sea on his return from India. 'Fhe untiring old poet was 
steadily writing on, and hy 1886 hv. had anolher collection of 
lyrics n-ady, Lochsley Hoi) Sixty Years After, Ikc. ; his eyes 
troubled him, but his memory and liis intelleitnal curiosity 
w’ere as vivid as ever. ].atc in 1888 hv. had a dangiTous attack 
of rheumatic gout, from which it seemed in December that he 
could scarcely hope to rally, but his magnificent ('onslitiilion 
Veiled him through. He was })ast eighty when he published 
tlic eolleetion of ni;w verses entith'd Dcmeter and other Poems 
(t88()), which appeared almost simultaneously with the death 
of Browming, an event which left Fennyson a solitary figure 
indeed in p()(‘tie litiTatiin'. In 1891 it was observed that, ho 
had w’onderfully recovered the high spiiits of youth, and even 
a remarkable portion of j)hysii'al strength. His Iat(‘st drama. 
The Foresters, now received his atl(‘ntion, and in March 1892 
it was produced at New' York, with Miss Ada Rehan as 
Maid ^larian. During this )’ear 'Fennyson was steadily 
engaged on poetical composition, finishing “ Akbar’s Dream,” 
“ Kaj)iolani ” and other c'ontents of the posthumous volume 
called The Death of Oenone, 1892. In the summer lie took a 
voyage to the; ('hann(‘l Islands and Devonshire ; and even this 
was not his latest excursion from home, for in July 11892 he 
w’ent up for a visit to London. Soon after entering his eighty- 
fourth vear, however, symptoms of weakness set in, and early 
in Se|gember his condition ijcgan to give alarm. He retained 
his intellei'lual lucidity and an absolute command of bis faculties 
to the last, ri'ading Shakespeare with obvious apprec iation until 
wnthin a few' hours of his death. With the splendour of the full 
moon falling upon him, his hand clasping his Shakespeare, and 
looking, as we are told, almost unearthly in the majestic beauty 
of his old age, 'Fennyson passed away at Aldworth on the night 
of the 6th of Oc tober i8()2. Cymbelme, the play he had been 
reading on the last afternoon, was laid in his (ofFin, and on the 
12th he was public ly buried w'ith great solemnity in Westminster 
Abbey. Lady 'Fenn\son survived until August i8{;6. 

'Fhe physical apy)earance of 'Fennysejn was very remarkable. 
Of iiis figure at the age of thirty-t)irc.*c Garlyle has left a superb 
portrait : “ One of the finest-looking me n in the world. A great 
shock of rough, dusky, dark hair : bright, laughing, hazel eyes ; 
massive aquiline face, most massive yet most delicate ; of 
sallow browm complexion, almost Indian-looking, clothes c>mic- 
ally loose, frce-and-casy, smokes infinite tobacco. His voice 
is musical, metallic, fit for loud laughter and piercing wail, 
and all that may lic between ; speech and speculation free and 
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plenteous ; 1 do not meet in these late decades such company 
over a pipe.” He was unusually tall, and possessed in advanced 
years a strange and rather terrifying air of sombre majesty. 
But he was, in fact, of a great simplicity in temperament, 
affectionate, shy, still exquisitely sensitive in extreme old age 
to the influences of beauty, melancholy and sweetness. Al- 
though exceedingly near-sighted, 'lennyson was a very close 
observer of nature, and at the age of eighty his dark imd glowing 
eyes, which were still strong, continued to permit him to enjoy 
the delicate features of country life around him, both at Aid- 
worth and in the Isle of Wight. His TAfCy written with admirable 
piety and taste by his son, llallarn, second Lord 'Fennyson, 
was published in two volumes in 1897. 

At the time of his death, and for some time after it, the 
enthusiastic recognition of the genius of Tennyson W'as too 
extravagant to be permanent. A reaction against this extrava- 
gance was perhaps inevitable, and criticism has of late been little 
occupied with the poet. The reason of this is easy to find. For 
an unusualh' long period this particular poetry had occupied 
public and professional opinion, and all the (’ommonplace 
things about it had been said and re-said to .satiety. It lacks 
for the moment the interest of freshness ; it is like a wonderful 
picture seen so constantly that it fails any longer to concentrate 
attention. No living poet has ever held England — no poet but 
Victor Hugo has probably ever held any country — quite so long 
under his unbrokem sway as 'Fennyson did. As he rec edes from 
us, however, we begin to sec' that he has a much c:loser relation to 
the great (Georgian writers than we used to be willing to admit. 
The distance between the generation of Wordsworth and 
Coleridge and that of Byron and Shelley is not less — it is even 
probably greater — than that which divides Keats from 'Fcmny- 
son, and he is more the last of that great school than the first 
of any new one. 'Fhc qualities in which he seems to surpass 
his immediate predecessors are cxac.tly those wliic h should be 
the gift of one who sums up the labours of a mighty line of 
artists. He is remarkable among them for the breadth, the 
richness, the substantial accomplishment of his touch ; he has 
something of all these his elders, and goes farther along the road 
of technical perfection than any of them. We still look to the 
earlier masters for supreme excellence in particular directions : 
to Wordsworth for sublime philosophy, to Coleridge for ethereal 
magic, to Byron for passion, to Sheilt*y for lyric intensity, to 
Keats for richness. Tennyson does not excel each of these in 
his own special field, but he is often nc'arer to the particular 
man in his particular mastery than any onci else c an be said to 
be, and he has in addition his own field of supremacy. What 
this is cannot easily be defined ; it consists, perhaps, in the 
beauty of the atmosphere which Tenn)'son contrives to cast 
around his work, moulding it in the blue mystery of twilight, 
in the opaline haze of sunset : this atmosphere, suffused over 
his poetry with inestimable skill and with a tac:t very rarely at 
fault, produces an almost unfailing illusion or mirage of loveli- 
ness, so that, even where (as must sometimes be the case with 
every pcjet) the thought and the imagery have little value in 
themselves, the Active aura of Ixiauty broods over the otherwise 
undistinguished verse. Hence, among all the English poets, it 
is Tennyson who presents the least percentage of entirely un- 
attractive poetry. In his luminous subtlety and his broad 
undulating sweetness, his relationship with Virgil has long been 
manifest ; he was himself aware of it. But he was also con- 
scious that his exquisite devotion to mere lucidity and beauty 
might be a snare to him, and a happy instinct was always 
driving him to a study of mankind as well as of inanimate 
nature. Few English writers have known .so adroitly as Tcmny- 
son how to bend the study of Shakespeare to the enrichment 
of their personal style. It should be added that he was a very 
deep and original student of literature of every description, and 
that the comparatively few specimens which have been pre- 
served of his conversation contain some of Ihcj finest fragments 
of modem appreciation of the great poets which we posse.s.s. 
This is worthy of consideration in any attempt made to .sketch 
the mind of a man who was above all other masters of recent 


literature an artist, and who must be studied in the vast and 
orbic fullness of his accomplishment in order to be appreciated 
at all. (K. G.) 

Alfred^ Lord Tennyson ; a Memoir (1897), by llallarn, second 
Baron Tennyson, is the authoritative source for the })oet’s bio- 
graphy. Mr R. II. Shepherd in his Tennysoniana (iS6b). supplied 
a list of criticisms on his work, and a bibliography issued separately 
in i8gb. Among the numerous books on ilie sulqt ct of his life 
and writings may be mtuitionecl : A Commentary on Tennyson^ s 
In Mnnnriam (1901), by Prof. A. C. Bradley; Canon Rawnsley’s 
Memories of the Tennysons (igw); Alfred Tcnnysioi (1901), by 
Mr Andrew I.ang ; an essay on “ Flic Mission of rennyvSon " in 
Mr W. S. Lilly’s Studies in Religion and Literature (1904); and 
ihe Life of Lord Tennyson (1904). by Mr A, C. Ik^nson, wlio gives 
a more critical estimate of the poet than was possible in the Memoir 
by his son. 

TENOR (through Fr. and It. from Lat. ienor^ holding on, 
course, sense of a law, tone), a general course or direction, the 
drift or general meaning of a statement or discourse, hence, in 
law, the true purport and effect of a deed or instrument. The 
mo.st general u.se of the word is, in mu.sic, for the highest kind 
of the natural adult male voice, 'fhis use descends from the 
Medieval Latin ienorf v/hich was applied first to the chief 
melody, the canlus firmus, and then to the male voice to which 
the singing of this was assigned. 

TENREC (C'entetes ecaudatus), one of the largest representatives 
of the mammalian order Insectivora, the ength being from 
12 in. to 16 in. ; called also the tailless ground-hog of Mada- 
gascar, to whu:h island it is restricted. The coat consists 
chiefly of bristles and hairs, with an admixture of flexible spines, 
which in the young form longitudinal lines down the back ; but 
in the adult they are limited to the back of the neck. I'he 
general hue is brown tingl'd with yellow. From twelve to 
sixteen )'oung are produced at a birth, and twcaity-one have 
been recordi'd. In liabits the tenrec is fossorial and nocturnal ; 
its home is in the brush in the mountain regions, and in the cool 
.season, from May or June till December, it hilxTnates in deep 
burrows, 'fhe long flexilile snout is used to root up worms and 
grubs, and ground-insects form part of its nourishment. These 
animals are very lat when hibernation begins, and are then 
much valued for food by the natives (see also Insectivora). 

TENT. A tent is a portable haliitation or place of shelter, 
consisting in its simplest form of a covering of some textile 
substance stretched over a framework of cords and poles, or of 
wooden rods, and fastened tightly to the ground by pegs. 
'Fhroughout the greater part of the interior of Asia the pastoral 
tribes have of necessity ever been dwellers in tents — the .scanti- 
ness of water, the consequent freijiicnt failure of herbage, and 
the violent extremes of seasons compelling a wandering life, 
d’ents have also been used in all ages by armies in campaign. 
In ancient Assy rian sculptures discovered by Layard at Nineveh 
the forms of tent and tent-furnishings are similar to those which 
still prevail in the East, and it appiutrs that then as now it was 
a custom to pitch tents williin the walls of a city. The ordinary 
family tent of the Arab nomads of modern times is a com- 
paratively spacious ridged structure, averaging from 20 to 25 ft. 
in length, but somciimes reaching as much as 40 ft. Its covering 
consists of a thick felt of black goat hair (cp. Cant. i. 5 — “ black 
as the tents of Kedar ’’), or sometimes of alternate stripes of 
black and white disposed horizontally. The ridge or roof is 
supported by nine poles disposed in sets of three, the central set 
being loftier than those at eac h end, whereby a slope outward 
is lormed which helps to carry off rain. The average height 
inside at the centre is 7 ft. and at the sides 5 ft., and the cloths 
at the side are so attached that they can easily be removed, the 
sheltered end being always kept open. Internally the tent is 
separated by a partition into two sections, that reseiATd for 
the w'omen containing the cooking utensils and food. The 
jourt or tent of the Kirghiz of Central Asia is a very capacious 
and substantial structure, consisting of a wooden frame for 
sides, radiating ribs for roof, and a wooden door. The sides 
are made up of sections of laths, which expand and contract in 
lozenges, on the principle of lazy tongs, and to their upper 
extremities ribs are lashed at regular intervals. Over this 
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framework a heavy covering of felt is thrown, which is cither 
weighted down with stones or, when necessary, stitched together. 

In Western countries tents are used chiefly in military en- 
campments, by travellers and explorers, and for temporary 
ceremonial occasions and public gatherings. The material of 
which they arc composed is commonly a light linen canvas or 
na\'y duck : but for tents of small siz(^ stout cotton canvas is 
employed, being light, strong, elastic, and sufficiently water- 
proof. These tents vary in size from a low-pitched covering, 
under which a couple of men can with difficulty creep, up to 
spacious marquees, in which horticultural and agricultural 
shows are held, and which can accommodate thousands of 
persons. 

1 he marquee is divStinguished from the tent by being a ridgetl 
structure, tlrv^oted to show and social uses ; but the humblest tent 
made — the ttmte d'abri or shelter tent of the French army — is also 
ridged in lorm. The teute iVahri allords sleeping accommodation 
for six men. and consists of a rope stretched over three low poles 
and fjxeil into the gnniiid. I'our se])arate squares of canvas 
buttoned together arc thrown over the rope and pegged to the 
ground on each side so as to form a low ridge. Two other stpiares 
are used for covering the einls, being thrown over the slanting 
rope ends by which the poles arc pegged to tlie ground. Kacli of 
thi' six men using the lent carries one of the .squares of canvas 
b(‘sidcs his quota of th(‘ ]K)les, rope and pegs. In the British 
service U'tUr^ d'abri are often inqirovised by fastening together 
blankets or waterproof sheets over a stick, 'the gipsies and travel- 
ling tinkers of England have an equally unpretentious tent, which 
consists of a framework ol hazel rods bent so as to form a series 
of low ridges, th<‘ ends being stuck into the ground, and over this 
frame Idankets or other coverings are thrown and jieggcd <lown. 
'flic sim]>lesl, but at the same time the least convenient, of ordinary 
tents is the conical, consisting of a central pole with ropes and 
canvas radiating from it in an nnbn)ken slope to the ground. 'I'lic 
common army bell lent is of this type, but the conical roof t«*r- 
iiiinates at about 1 ft. 9 in. from the grouml, and from it there hangs 
vertically a curtain which is loosely pegged to the ground or looped 
\i]) to allow of the free circulation of air when the tent is unoccn- 
pied or the \v(*ather is fav'ourable. This form, however, covers 
mucli ground in pro])ortion to the accommotlatioii it aflords, as the 
space round the circumference is of little value. A tent, therefore, 
wliich has sides or a fall is a much more convenient slnictnre. 
The C(nint(?rpart of the conical is the ])yramidal tent, the four 
cqiial sides slo])ing to the gromul ; and this form with a fall or 
sides makes tin* square tent, which is both convenient in shape 
and linn in structure. Small tents are also made, modified from 
th(‘ Aral) form, with a central pole and two lower lateral poles. 
Tn the umbrella tent the roof is supported by a set of ribs which 
radiatt^ from the pole, precisely as the ribs of an umbrella spread 
out from tlie stick. 

The tents and marquees in use in the J 3 ritish army are the follow- 
ing : Th<? bell tents (single or doulde thickness) 16 ft. in circum- 
ference, accommodating in active s(‘rvice 3 officers, 7 sergeants or 
15 men each ; tht* Indian general service tents, of various sizes, 
.scpiare with pyramidal roofs, the Indian “ EbP.” and “ Staff- 
sergeants’” t«.-nls, w'hich are much roomier than the tents used in 
India on active service, ” hospital manjnecs ” anti ” operating 
tents.” 

In formcT war.s, when small proh^ssional armies were employed 
and it was customary to ])ay extraordinary attention to the soldier’s 
cofuforts, the train of an army included a full tent equipment, which 
lu'ljied to diminish the already small degree of mobility of wdiich 
it was capable. Under the Uevolutioii and Napoleon, and generally 
in tlie igth century, the system of housing armies in the field under 
canvas was j^raclically abolished (except as regards more C'r less 
rough toilcs d'nhri) and replaced by that of billets and bivouacs. 
The strain entailed upon the transport by complete tentage may 
be judged from the fact that a single baUalion on the minimum 
scale would requin? four waggons, each with one ton load of poles 
and canvas, that is, the regimental transport w'onld be doubled. 

A tent equipment (of the tente d.'ahyi t\q)e) was intro<luced into 
the German army about iSXS. and the troops of Austria and Switzer- 
land also possess tents. In the Russian army cavalry and engineer 
troops are excepted from the otherwise universal issue of canvas 
shelter. 

TENTERDEN, CHARLES ABBOTT, ist Baron (1762-1832), 
lord chief justice of England, was bom at Canterbury on the 
7th of October 1762, his father having been a hairdresser and 
wigmakcr of the town. He was educated at Canterbury King’s 
School and Corpus Christi College, Oxford, of which he after- 
wards became fellow and tutor. On the advice of Mr Justice 
Buller (1746-1800), to whose son he had been tutor, he deter- 
mined on the legal profession, and entered at the Middle Temple 


in 1787. f'or several years he practised as a special pleader 
under the bar, and was finally called at the Inner Temple in 
1796. He joined the Oxford circuit and soon made rapid head- 
way. In 1801 he was appointed re(X)rdcr of Oxford. In 1802 
appeared his Law relative to Merchant Ships and Seamen, a 
concise and excellent treatise, \vhich hius maintained its position 
as an authoritative work. Its publication brought to him so 
much commercial and other work that in 1808 he was in a 
position to refuse a seat on the bench ; this, howxver, he ac- 
epted in 1816, being made a judge of the court of common 
pleas. On the resignation of I^onl Ellenborough in 1818 he 
was promoted to the chief justiceship of the king’s bench. In 
his capac ity as chief justice he presided over several important 
I state trials, notably that of Arthur 'rhistlewood and the Gato 
Strc'cT conspirators (1820). He was raised to the peerage in 
1827 as Baron Tenterden of Hendon. Never a great lawyer 
and with no pretence to eloquence, Tenterden made his w'ay by 
sound common sense and steady hard w’ork. He was an un- 
compromising Tory, and had no sympathy with the reform of 
the criminal law' carried out by Romilly ; while he strongly 
oppo.sed the Catholic Relief Bill and the Reform Bill. Jh* 
dic'd on the 4th of November 1832, and was buried, by his own 
desire, in the Foundling Hospital, London, of which he was a 
gewernor. 

'IVnterdcn was succeeded in his title by his son, John Henry 
Abbott (i79C)-i87o), then by his grandson, ('harles Stuart 
Aubrey Abbott (1834-1882), permanent under-secretary for 
foreign affairs, who was made a K.C'.B. in 1878. In 1882 the 
latter’s son, Charles Stuart Henry Abbott (b. 1865) became the 
4th baron. 

TENTERDEN, a market town and municipal borough in the 
Ashford parliamentary division of Kent, England, 62 m. S.E. 
by IL of London by the.! South-lCastcrn and (Chatham railway, 
Pop. (1901) 3243. It lies on tin elc!valion above the Newniil 
Channel, a tributary of the Bother, whose flat valley, called 
the Rother T.c'vcLs, was an estuary within historic* times ; and 
even as late as the i8th century the sea was within 2 m. of 
'I'entcrden, whicli is a mc'mber of the affiliated ('inque Port of 
Rye. 'rhe church of St ]\lildrc'd is Early luiglish and later, 
and its tall, massive Pc'rpc'iiclic ular lower is well known for the 
legend connecting it with Goodwin Sands. The story is that 
the Abbot of St Augustine, Canterbury, diverted the funds by 
which the sea-wall protc'c ting Earl Godwin’s island was kept 
up, for the purpose of building I'c'nterden steeple, the conse- 
(juence bc'ing that in 1099 an inundalicm took place and “ 'I'en- 
terden steeple was the cau.se of the Goodwin Sands.” Attached 
to the church is a penitentiary used in the reign of Queen Mary 
for the confinement of persons awaiting trial on a cliargc of 
herc.sy. 'I'he church of High Halden, in the neighbourhood, 
is remarkable for its octagonal wooden tower constnicted of 
huge timbers, with a belfry of wooden tiles (shingles), of the 
time of Hc’nry VI. Tenterdcm h«as a considerable trade in 
agricultural produce and stork. It is governed by a mayor, 
four aldermen and twelve councillors. Area, 8946 ac res. 

tenterden (Tenterdenne, Tentyrden) figures frequently in 
contemporary records from 1300 onwards. In 1449 Henry VI. 
incorporated it by the name of a “ bailiff and ('ommon.alty,” 
and united it to Rye*. In return for these and other privileges 
it was to contribute towards the services due from the latter as 
one of the Cinque Ports. 'Fhe troubles of 1449 apparently 
hindered the issue of the charter, since in 1463 Edward IV, 
brought it into operation. In 1600 it was incorporated under 
the title of the “ Mayor, Jurats and Commons ” of the town and 
hundred of Tenterden, in the county of Kent, the members of 
the corporation ranking henceforward as barons of the Cinque 
Ports. A weekly corn market on Friday and a yearly fair on the 
first Monday in May were granted, both of which are held at the 
present day. In 1790 a contemporary writer mentions the 
market as being little frequented, whilst the fair was large and 
resorted to by all the neighbourhood. This charter was ex- 
emplified by that of the year 1700. The size and importance 
of Tenterden can be estimated from a receipt of 1635 for £90 
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ship-money, as compared with £70 contributed by Faversham, 
and £60 by Hythe. Under Edward III. several refugee Flemings 
settled in the town and established the woollen manufadure. 
An old waste book, still preserved, contains entries of amounts 
of cloth sent from 'Fcnterden to London. By 1835 this trade 
had completely died out, and Tenterden was sui’fering from 
the depression of agricultural interests. 

TENURE (Fr. tenure y from Lat. tenerCy to hold), in law, the 
holding or possession of land. 'Fhe holding of land in England 
was originally either allodial or feudal. Allodial land was land 
held not of a superior lord, but of the king and people. Such 
ownership was absolute. It possibly took its origin from the 
view that the land was the possession of the clan ; that the 
chief was the leader but not the owner, and was no doubt 
strengthened by the temporary and partial occupation by the 
Romans. 'I’heir withdrawal, followed by the Saxon invasion, 
tended, without doubt, to re-establish the prini'iplc of common 
^allagc ownership which formed the basis of both Celtic and 
German ttmure. In the later Saxon period, however, private 
owncrshi[) 1 became gradually more extended. 'Fhen the feudal 
idea began to make progress in England, much as it did about 
the same time on the continent of Europe, and it received a 
great impetus from the Norman con(|iiest. When English law 
began to settle down into a system, the principle of feudalism 
was taken as the basis, and it gradually became the undisputed 
maxim of English law that the so\'ereign was the supreme lord 
of all the land and that every one held under him as tenant, 
that there was no such thing as an aljsolute private right of 
property in land, but that the state alone as personified l)y the 
sovereign was vested with that right, and ('onceded to the 
individual possessor only a strictly defined subordinate right, 
subject to conditions from time to time enacted by the com- 
munity (see also Feudalism). Feudal tenure was divided into 
free ard non-free. Free tenures were frankalmoign, knight 
service, serjeanty and free socage. These tenures are dealt 
with under their separate headings. Base or non-free tenure 
was tenure in villenage (q.v.) and coi)yhold {q.v.). and sec also 
Manor. 

TEPIC, a territory of Mexico facing on the Pacific. Ocean and 
bounded N., E. and S. by Sinaloa, Durango and |alis(’(). Area 
11,275 ^ active volcano of 

Ceboruco risc.s in the WTStern part of the territor) . The slopes 
and vallex's are densely w'ooded, the lower regions being very 
fertile and adapted to tropical agriculture. 'I’lie rainfall is 
abundant, and the climate hot, damp and malarial. The Rio 
Grande de Lcrma, or Santiago, is the principal river, whose 
sources are to be found on the high plateau in the state of 
Mexico. The next largest river is the Mezquital, which has its 
sources in the state of Durango, not far from the city of that 
name. The products of the territorial (’oast lands are sugar, 
cotton, tobacco, maize, palm oil, ('offee, line woods and medi- 
cinal plants. Mining attracts much attention in the sierras, 
and its mineral deposits are rich. There are c:otton and cigarette 
factories at the town of dVpic, besides sugar works and dis- 
tilleries on the plantations. 'Fhe capital of the territory is 
Tepic (pop. 1900, 15,488), attractively situated on a small 
plateau 2950 ft. above sea level, 26 rn. E. by S. of its port, San 
Bias, with which it is connected by rail. 

The territory of Tepic was detached from the State of Jalisco 
in 1889 on account of the belligenmt attitude of its population, 
chiefly composed of Indians. A territorial form of government 
places it more directly under the control of the national exec utive. 

TEPIDARIUM, the term given to the warm (Jepidus) liath- 
room of the Roman baths. There is an interesting example at 
Pompeii ; this was covered with a semicircular barrel vault, 
decorated with reliefs in stucco, and round the room a series 
of square recesses or niches divided from one another by 
Telamones. 'J'he tepidarium in the Roman thermae was the 
great central hall round which all the other halls were grouped, 
and w’hich gave the key to the plans of the thermae : it was 
probably the hall where the bathers first assembled prior to 
taking the cold bath or passing through the various hot baths, 
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and was decorated with the richest marbles and mosaics : it 
received its light through clerestory windows, on the sides, the 
front and the rear, and wxmld s(‘em to have Ixu n the hall in 
which th(! finest treasures of art were placed ; thus in the thermae 
of Caracalla, the Farnese Hercules, and the 'Foro Farnese, the 
two gladiators, the sarcophagi of green basalt now in the 
Vatican, and numerous other treasures, were found during the 
excavations by Paul III. in 1546, and transported to the 
Vatican and the museum at Naples. 

TEPLITZ (Czech, Tejdice), or Teplitz -Scttoxau, as it is 
ofiicicdly called since the incorporation of the villa.i^e of Schbnau 
in 1895, a town of Bohemia, Austria, 80 m. N.N.W. of Prague 
by rail. Pop. (1900) 24,420. it is picturesquelv situated in 
the plain of the Biela, whic'h separates the Erzgebirge from tiie 
Bohemian Mittelgebirge, and is a favourite watering-place, 
eontaining a large Kurhaus and numerous handsome bath- 
houses. The environs are laid out in pretty and sliady gardens 
and promenades, the finest being in the j)ark which surrounds 
the chateau of Prince Clary-Aldringen, built in 1751. 'Fhe 
other chief buildings are the Roman Catholic Schlosskirche, 
built in 1568 and altered to its present form in 1700, the Ih-o- 
testant church, the Jewish synagogue with a conspicuous 
dome, and the theatre. In the garden of the chateau an* two 
ancient towers, probal^ly the remains of the BeiK'flictine (xm- 
vent.but ascribed by local tradition to the* knight Rolostuj, the 
legendary discoverer of the springs. 'Fhe saline-alkaline s])rings 
of Teplitz, ten to twelve in number, ranging in temperature 
from 90” to I [7° Fahr., are classed among what arc called 
“ indifferent ” waters. Used almost exclusively for bathing, 
they are prescribed for gout, rheumatism, and some scTofulous 
affections, and their reputed eflicacy in alleviating the ellecls 
of gun-shot wounds had gained for Teplitz the sobriquet of 
“ the warriors’ bath.” Military baths are maintained in the 
town by the governments of Austria, Prussia and Saxony, and 
there are also l)ath houses for the poor. Teplitz is much visited 
for the aft(‘r-cure, after Carlsbad and similar spas. 'Fhe number 
of patients is about 6000 and the passing visitors about 25,000. 
'Fhe presence of a bed of lignite in the neighbourhood has 
encouraged the industrial development of 'Fepliiz, which carries 
on manufactures of machinery and metal goods, cotton and 
woollen goods, (Temicals, hardware, sugar, dyeing and calico- 
printing. 

The thermal spring's are fabled to have been discovered as I'arly 
as 702, blit the first authentic mention of the liaths occurs in the 
lOth century. 'I'he town is mentionetl in tlie 12t.l1 century, when 
Judith, queen of Ladislaus I. of Hohemia. founded here a Voiiveiil 
lor Benedictine nuns, which was dcstroyi'd in tlie llussiti' wars. 
In thr 17U1 century Tejditz belonged to the Kiiiskys, and after 
Kinsky’s murdfr (25tli Ih'bruary 16^4) tlie lordship was granted 
by Ferdinand 11 . to Johann Count Aldringen. His sister Anna, 
who inherited it, married Fri'iherr Hieronymus von (lary, who 
assumed tlie additional name and arms of Aldriui^eii. 'Ll.e family, 
which W'as raised to the rank of count in lOOb and of ])rinre of the 
ICuqiire in 1767, still retains tlie jiroperty. I'eplitz figures in the 
history of Wallenstein, and is also interesting as the spot where 
the monarehs of Austria, Russia and Prussia first signed the trijile 
alliance against Napoleon in It is a curious fact that on the 

day of the eartlupiake at Lisbon (ist November 1775) the main 
spring at 'Feplitz ceasi'd to flow for some iiiinutes. 

TERAMO, an episcopal sec of the Abruzzi, Italy, the capital 
of the province of Teramo, 16 m. lyv rail W.S.W. of Giulianova, 
a junction on the Ancona-Brindisi railway. Pop. (1901) 
10,508 (tow n) ; 24,C()i (commune). 'Fhe town stands on the 
left bank of Uie 'Fordino, where it is joined by the Vezzola, at an 
altitude of 876 ft. above sea-level. 'Fhe picturesque valley of 
the 'Fordino is here dominated by the peaks of the Gran Sasso 
dTtalia. The town is traversed by one straight wide street 
with large houses, l)ut for the most part it consists of narrow 
lanes. 'Fhe cathedral has a Romanesque Gothic portal of 1332 
by a Roman marble worker named Dcodalus, and the interior 
is decorated in the Baroque style, but still retains the pointed 
vaulting of 1154, introduced into Italy by French Benedictines ; 
it contains a splendid silver antependium by the T5th-cenlury 
goldsmith Nicolo di Guardiagrcle (1433-48). 'Fhe tower is fine. 
The church of S. Antonio is also in the Rom-anesque Gothic 
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style. Under the ehiircli of S. Anna dci Pompetti remains of 
Roman houses and of the original cathedral have been dis- 
covered (^^ Savini in Notizie degli scavi, ttS98, 137). In the 
Commiiiiiil (hillery is an allarpiecc from the cathedral by (he 
Venetian jarobcllo del Fiore (1400-1439). The antiquities in- 
clude remains of a gateway^ a theatre and batlis, as well as 
numerous inscriptions, 'rhere arc manufactures of wool and 
silk, and of straw hats and pottery. 

The ancient fnteramna Praetuttiorum (so called to distin- 
guish it from Intcramna Lirenas and Interamna Nahars) was 
the chief town of the tribe of the Practuttii. Its pre-Roman 
necropolis was discovered in 1905 (F. Savini in Notizie degli 
snwi, 1905, 267). Of its muni( ipal constitution little is known, 
indeed in an inscription of the end of the Republic it is spoken 
oi botli as a colonia and a mnnicipiiim. It was situated on a 
branch of ihc Via Caccilia {q.v.). Remains of an amphitheatre 
still exist. In the valley of the Voinano near Montorio was a 
Roman Milage, probably dependent on Interamna, with a 
temple of Hercuh^s {Corp. inscr. LaL, ix. p. 484). 

Sro V. 1 >111(11, Monumeuti dr^li Ahru^H (Naples. 1889), l sqq. 

TERAPHIM (A.V. sometimes transcribes, e.g. Judges xvii. 5 ; 
xviii. 14 seq. ; Hosea iii. 4 ; sometimes translates image,’’ 
j Sam. xi\. 13 ; “ idols,” Zech. x. 2 ; “ idolatry,” i Sam. xv. 23 ; 
R.V. renders consistently “ teraphim ”), a Hebrew word, found 
only in tlie plural, of uncertain etymology. 'Phe name appears 
to be applied to some form of idol (cf. Gen. xxxi. 19 and 30), 
but details as to its precise configuration, ^:c., arc lacking. 
From 1 vSam. xix. 13, 16 it would seem that in the early 
monarchical period a regular place in every household was still 
reserved for the teraphim ; whilci in the 8th century Hosea 
(iii. 4) speaks of “ ephod and teraphim ” as essential elements 
in I lie national worship. Later the teraphim with other ad- 
juncts of hcatht'iiish worship wore banned by the prophets. 
The meaning of the Elohistic story in Gen. xxxv. 2-4 (‘learly 
is that the ernfdoyment of teraphim and of other heathen 
practices of .Xramean paganism was giv(*n up by Israel in order 
that they might serve Jeh()\ah alone at Bethel. In Judges and 
Hosea the teraphim are closely associated with the ephod ; both 
arc m(‘ntionccl in connexion with divination (cf. 2 Kings xxiii. 
24 ; Ezek. xxi. 2 t [26] ; Zech. x. 2). Whether the teraphim 
W('re “consulted” b\- lot or not is uncertain. In view of 
J^zek. xxi. 21 and Hosea iii. 4 it is difficult to suppose that the 
teraphim were purely household idols. T'hc Ralibinical con- 
jectures on the subject can be found in Buxtorf, Lex. Tabu. 
(ed. Fischer), 1315 scq. One of the most curious is that the 
tera})him consisted of a mummified human head (see also 
Ephod). (W. IT S. ; G. H. Bo.) 

TERBIUM [symbol Th, atomic weight 159*2 (0 = i6)], a 
metallic chemical clement Ix'longing to the rare earth group ; 
it was originally called erl)ia by its diseovenT Ho.sandtT (see 
Rakf. J^iAKTii). Pure terbium compounds were obtained by 
G. Urbain {Com pi. rend., 1904 scq.) by fractional crystalliza- 
tion of the nickel double nitrates, the ethyl sulphates, and the 
bismuth double nitrates of the teriiium earths, 'rerbium apptxirs 
to be trivalent. T'hc oxide is a black or brown powder according 
as it is j)rcpared from the exidate or sulphate, and when pure 
it is non-Hiioreseent, but mixed with gadolinia or alumina it 
possesses this property. It yields colourless salts ; the ('rystal- 
lizt'd sulphate has the formula Tb.,(S04)3’8IL,0. 

TER BORCH (or Fkrburo), GERARD (1617-1681), Dutch 
sul)ject painter, w^as born in 1617 at Zwolle, in the province of 
Ovcryssel, Holland. He received an cx(Tllcnt edneation from 
his father, also an artist, and developed liis talent very early. 
The inscription on a study of a head proves that Ter Borch was 
at Amsterdam in jf>32, where he studied possibly under (_. 
Duystcr or P. C'odde. Diiyst(*r’s influence can be traced in a 
picture bearing the dale 1638, in tlie Toiiides P‘Cquc.st (Victoria 
and Albert J^luscum). In 1634 he studied under Pieter ^lolyn 
in Haarlem. A record of this Haarlem period is the “ Con- 
sultation ” (1635) at the Berlin Gallery. In 1635 he was in 
London, and subsequently he travelled in Germany, France, 
Spain and Italy. It is certain that he w’as in Rome in 1641, 


when he painted the small portraits on copper of “Jan Six 
and ‘‘A Young Lady” (Six Collection, Amsterdam). In 1648 
he was at Munster during the meeting of the congress which 
ratified the treaty of peace between the Spaniards and the 
Dutch, and executed his celebrated little picture, painted upon 
copper, of the assembled plenipotentiaries— a work which, 
along with the “ Guitar Lesson ” and a portrait of a “ Man 
Standing,” now represents the master in the national collection 
in London. The picture was bought by the marquess of 
Hertford at the Demidoff sale for £7280, and presented to the 
National Gallery by Sir Richard Walliue, at the suggestion of 
his secretary. Sir John Murray Scott. At this time T'cr Borch 
was invited to visit Madrid, where he received employment 
and the honour of knighthood from Philip IV., but, in consc- 
cpicnce of an intrigue, it is said, he was obliged to return to 
Holland. lie seems to have resided for a time in Haarlem ; 
but he finally settled in DevTnter, wliere he became a member 
of the town council, as which he appears in the portrait now in 
the gallery of the Hague. He died at Deventer in 1681. 

Ter Borch is excellent as a portrait painter, hut still greater 
as a painter of genre subjects. He dcjiicts with admirable 
truth the life of the wealthy and cultured classes of his lime, 
and his work is free from any touch of tlic grossness w’hich finds 
so large a pUue in Dutch art. His figures arc well drawn anu 
expressive in allitude ; his colouring is clear and rich, but his 
best skill lies in his unequalled rendering of texture in draperies, 
which is seen to advantage in .such pictures as the “ Letter” 
in the Dutcli royal collection, and in the “ Paternal Advicxi ” 
(known as the “ Satin (iown ”) — cngra\Td by Willc — which 
exists in various repetitions at Berlin and Amsterdam, and in 
the Bridgewater Gallery. Ter Bon h’s works are comparatively 
rare ; only about eighty have been catalogued. Six of these 
are at the Hermitage, six at the Herlin Museum, five at the 
Louvnx four at the Dresden Museum, and two at the Wallace 
Collection. 

S(M‘ (U'vanl Tfybnrg {Try iiorch) ct so famillr, by k'.niik’ Michel 
(Paris, 1887); l>i'y k//nsitcyisrJir l\ntxvii'krUi)ii^s^<i}i^ dm G. Try 
lioych, by Dr \V. Bcxle ; Ma/'tyrf; d* autyrfois, by E. I'roinentin 
(4th ((]., Pnri.s, 1882). 

TERCEIRA, an island in the Atlantic 0 ('ean. belonging to 
Portugal, and forming part of the Azores anhipelago. J^op. 
(1900) 48,770 ; area, 224 sq. m. 'Icnvlra, i.e. “ the third,” 
was so called as being the third island of the arc hipelago to he 
di.scovcre(l by tlie Portugu(\se. From its ctmtral jK)silion it 
was long the .scat of administration, but its capital, Angra (q.v.) 
or Angra do Heroismo (pop. j 0,788), has lost much of its com- 
mercial importance. The other chief tcnvns are Ribeirinha 
(3090), and Praia da Vic toria (3236). Unlike the neiglibouring 
islands, Tcrccira exhibits ffiw extensive traces of vcTcanic action ; 
and the summits of its mountains are generally level. It 
abounds in grain and cattle ; but the wines are inferior, and 
fruits arc raised merely for internal consumption. (Sec also 
Azores.) 

terebinth, botanical name Pistacia TerehinfhuSj a member 
of the natural ordca* Anacardiaccac, usually a small tree common 
in the south of Europe and the whole McditcTianean area. It 
has a purplish grey bark and compound leaves with two to four 
pairs, and an odd terminal one, of smooth dark green oval blunt 
leaflets, which when young arc thin, translucent and strongly 
tinged with rc'clclisli purple. The very small numerous unisexual 
flowers are bornc! on panicles which spring from just .above the 
scars of last ycair’s le.aves. The fruit is a small roundish bright 
red drupe witli a scanty pulp. The pl.ant has hcc*n long known 
in English gardens. A liquid olco-rcsinous exudation, known as 
Chian, Scio or Cyprus turpentine, is obtained by cutting the 
stc*m. The ('hian turpentine of commerce is obtaincci ex- 
clusively from the island of Scio ; the produce is very small, a 
large tree yielding only 10 or 11 ounces in one year. An allied 
species, P. Lentiscus, is the rn.istirh tree. 

TEREDO, a genus of La m el li branchiate Mollusca^ of the 
order Eulame]lii)ran( hia, sulvorder Adesmacca, family Tere- 
dinidiie. The animals included in this genus arc commonly 
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known as “ ship-worms,” and are notorious for the destruction 
which they cause in ships’ timbers, the woodwork of harbours, 
and piles or other wood immersed for a long period in the sea. 
I'hey inhabit long cylindrical holes, which they excavate in the 
wood, and usually occur in great numbers, crowded together 
so that often only a very thin film remains between the adjacent 
burrows. Each burrow is lined with a layer of calcareous 
substance secreted by the mollusc ; this lining is not usually 
complete, but stops short a little distance from the inner end 
of the burrow, where the boring process continues to take place. 
In some burrows, however, the lining is complete, cither because 
the animal has reached its full size or because some cause pre- 
vents it continuing its tunnel ; in such cases the calcareous 
tube has a hemispherical termination. The burrows are usually 
driven in the direction of the grain of the wood, but not in- 
variably so. When a knot or nail or the tube of a neighbour 
is reached, the course of the burrew is altered so as to bend 
round the obstruction. One burrow is never found to break 
into another. 

The adult Teredo, \vhf*n removed from its burrow and calcareous 
tube, is from a few inches to 3 ft. in length, accoiding to the species 
to which it belongs, and is cylindrical and worin-likc in appearance. 
The anterior eiul, which lies at the bottom of the burrow, is some- 
what cnlargetl and bears a pair of shtdls or valves, which are not 
connected by the usual ligament, Vnit are widely separated dorsallv. 
Tlie valves are triangular in shape and very concave on the side 
which is in contact with the animal. In front their edges are 
widely separated, anfl the mantle tul)e, which is elsewhere closed, 
has here a slight median aperture, through which the 
short suckcr like foot can be protruded. The next | 

portion of th(‘ body behiiul the shell-ljearing part is 
naked, except for the shelly lining of the burrow, 
which is secreted by this part. Anteriorly this 
portion contains part of the body proper; posteriorly 
it forms a tube divided internally by a horizontal i/ru 
partition into two chamliers and representing the two ' 

tubular outgrowths of the mantle calletl si])hons, 
here united bigether. In the lower chamber are the 


hemispherical in shape, so that the whole larva when its organs are 
retracted is contained in a globular case. 

Concerning the later changes of the larva and the mctho<I by 
which it bores into wood little or nothing is known from direct 
observation. Much has been written about the boiing of this and 
other marine animals, but even yet the matter cannot be saicl to 
be satisfactorily elucidated. O.sler, in a paper in Phil. Trans., 1826, 
argued that the Teredo bores by means of its shells, fixing itself by 
the surface of the foot, which it uses as a sucker, and then rasping 
the wood witli the rough front edges of the .shell- valves. 'I'his view 
was founded on the similarity of the arrangement of the shells and 
muscles in Teredo to those occurring in Pholas, in which the method 
of boring described was actually observed. W. Thompson, in a 
paper in the Edinb, Neiv Phil. Journ.^ 1835, supported the view 
that the excavation is due to the action of a solvent secreted from 
tlie surface of the animal. Albany Hancock, again {Ann. and Mag. 
Nat. Hist., vol. xv.), thinks that the excavating power of Teredo 
is due to .silicious particles imbedded in the anterior portion of the 
integument, in front of the valves. Hut the actual existence of 
either silicious particles or acid secretion has been denied by others. 
Jeffreys belie v€?s that the foot is the organ by wliich the animal 
burrow's. In the larger number of Lamellibranchs the foot is doubt- 
less a burrowing organ, and it is difficult to .sec how the limpet 
hollows out the rock to which it is attached if not by means of the 
.surface of its foot. At the .same time it is difficult to explain how 
Hie soft muscular foot can penetrate into hard wood. The proce.ss 
is of cour.se slow, and Jeffreys snppo.ses that particles are detached 
one by one from the moistened surface to which the foot is applied. 
In any case tlie valves arc covered by an epidermis, which could 
scarcely be there if they were used in burrowing. 

Teredo grows and burrows at an extremely rapid rate ; spawning 
takes place in the spring and summer, and before the end of the 
year the animals are adult and their burrows of large size. Quatre- 




clongated gill ])lates, which have the typical lamelli- Fio. i. — Sagittal median .section of Teredo, co, anus ; a.n., anterior adductor 
branchiate structure. In the up])er chamlier anteriorly muscle; c/. 5., anal siphon ; fcr.s., branchial siphon ; c.g., ccrrebral ganglion ; g., gill; 
is the rectum. thick muscular ring terminates this h., heart; m., mouth; ^.a., posterior adductor; (y.g., pedal ganglion; j..;., renal 
region of the bodv, and bears two calcareous plates 0])ening ; r.p., reiio-pencardial orifice; v.g., visc(?ral ganglion. (Partly after 
shapcfl like spades or battledores. Tlie expanded (irobben and Bnick, from Lankester's Treatise on Zoology.) 
parts of these plates are free and project backwards; 

the handle is fixed in a deep socket or ])it lined by ejiidermis. fages relates tliat at Guipnzcoa (N. Spain) a ferry-boat was sunk 
These calcareous plates are called pallets (Fr. palmules). Beliiiid accidentally in the spring, and W'as raised four months afterwards, 
the pallets the tubular body bifurcates, forming two siphon.s when its timbers were already rendiTcd useless by T. pediiellata. 
similar to thtisc of other Lamellibranchs ; the siphons can be con- How long the animals live is not accurately known, but (Juatre- 


tracted or expanded within wide limits of length. The principal 
oigans of the body — stomach, heart, generative organs and neph- 
ridia — arc situated in the anterior part of the body, forming a 
visceral mass, which extends some distance behind the valves. 
'Die heart is above the intestine and not perforated by it. There 
are two ad<luctor muscles of which the anterior is rudimentary 
and situated just above the mouth, while the post(‘rior is large 
and ])asses between the middk* parts of the shell-valves. The 
visceral mass exltnids some distance behind the posterior adductor, 
and behind the rectum, an«l the visceral ganglia, which in most 
Lamellibranchs are attached to the ventral surface of the posterior 
adductor, are in this cas(^ at the end of the visceral mass an<l at 
the anterior end of the gills, liesides the visceral ganglia a cerebral 
and a pevlal pair arc present. 'Fhe stomach is jirovkled with a 
large crystalline style. 'I'he bmetion of the pallets is to form 
an 0]ier('ulum to the calcareous tube wIkmi the siphons are with- 
tlrawn into it. In some species tlie external or narrower cml 
of the calcareous tube is provided with transverse laminae 
projecting into the lumen ; and in some the external aperture 
is divided by a horizontal partition into two, one for each 
sijihon. 

The Teredo is dioecious, and the males arc only in the proportion 
of I : 500 of the females. A.s in the case of tlie oyster, the ova are 
retained in the brancliial chamber during the early stages of their 
development. The srgmentation of the ovum is unequal, and leads 
to the formation of a gastrula by e|.)ilx)le. By the growth of a 
preoral lobe provided with a ring of cilia, and by the formation of 
a mouth and an anus, the trochosphcrc .stage i.s readied. A pair 
of thin shells then appear on the sides of the larva, connected by a 
hinge on the dorsal median line, and the foot grow's out between 
mouth and anus. By the time tin* larvae " swarm,” or leave the 
branchial cavity of the parent to live for a time as free-swimming 
pelagic larvae, the valves of the .shell have grown so large as to 
cover the whole of the body when the velum is retracted ; the 
foot is also long, cylindrical and flexible, aiub can be protruded 
far beyond the shell. The valves of the shell at this stage are 


fages found that they nearly all perished in the w inter. 'I his cannot 
be gc'iu'rally the case, as the size of the tubes varies so greatly. 
In Holland their gri'atc'st ravages arc made in July and August. 
Iron ships have nothing to fear from their attacks, and the copper 
slu'athing now almost universally used protects w'oodcn hulls. A 
great <leal t)f loss is, henvever, caused l)y Teredo in harbour works 
and .shii>ping stages, and the embankments in Holland are con- 
tinually injured by it. The most oHicient protection is a Horded by 
large-headed nails driven in in close ]>roximity. Soaking wood in 
creosote is not a certain .safeguard ; Jeltreys found at Christiania 
in 1863 that a large number of harlDour piles previously .soaked in 
creosote had been completely destroyed by T. naval is. Coal tar 
and the silicate of lime used for coating stonework have been 
suggested as protective coverings, but they do not .seem to have 
been adetpuitel}' tested. 

Species of Teredo occur in all seas. The animal was kiunvn to 
the ancients and is mentioned by Theophrastus, Pliny and Ovid, 
In 1715 it is mentioned by Valisnieri, in 1720 by I3eslamles. In 
1733 great attention was draAvn to it on account of the discovery 
that the wooden dikes of Holland were being rapidly destroyed 
by ship-worms, and that the country w'as in danger of inundation. 
Three treatises w'ere publi.slied concerning the animal, by P. Massuet, 
J. Kousset and Godfrey .Scllius. The work of the last-named, 
which was th(^ best, de.scribed the anatomy of the creature and 
showed that its alfinities were with bivalve molluscs. The truth 
of S(‘11ius’s view W’as not grasped by Linnaeus, who placed Teredo 
together with Serpula in the genus Denialium / but its proper 
position was re-established by Cuvier and Lamarck. Adanson, un- 
aw'are of the work of Sellius, in 1757 belie\'ed himsclt to be the 
first to discover the molluscaii alfinities of Teredo. It will not be 
necc.ss;iry to give here a definition of the genus taken from any 
1 syslematist ; it will be .sufficient to point out that the long cyliii- 
I dVical body with its two small anterior polygonal valves, the ab.senco 
of a ligament and accessory valves, the muscular ring into which are 
inserted the calcareous pallets, and the continuous calcareous tube 
lining the hole bored by the animal are the diagnostic features. 
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Jeffreys, in his British Conchology, gives the following species as 
British • Teredo norvegica, Spengler ; T. navaiis, Linn. ; T. pedU 
cellata, Quatrefages ; T. megotara, Hanley. T. norvegica occurs 
chietly on the west coast of Great Britain. It was taken by 
Thompson at Portpatrick in Wigtownshire, and occurred in Jeffreys’s 
time in abundance at Milford Haven. This species has been de- 
scribed by (imelin and a number of British authors as T. navalis^ 
Linn. It is distinguished by having the base of the pallets simple, 
not forked, and the tube semi-concamerated at its narrower pos- 
terior end. I'he length does not usually exceed a foot. It is the 
T. navium of Sellius. T. navalis has been identilied from the 
figures of Sellius, to which Linnaeus referred ; Sellius called it T. 
marina. It occurs on all the western and southern coasts of 
Europe, from Christiania to the Black Sea, and is the species which 
causes so much damage to the Dutch embankments. The pallets 
of this species are small and fork(‘d, ami the stalk is cylindrical. 
The tube is simple and not chamberetl at its narrow end. T. fyedi- 
ccllata was originally discovered by Quatrefages in the Bay of Los 
Pasages on the north coast of Spain ; it has also been found in 
the Channel Islands, at Toulon, in I’rovence and in Algeria. In 
T. megotara the tube is simple and the pallets like those of 7 . 
norvegica ; it occurs at Shetland and Wick, and also on the western 
shore of the Atlantic, where its range extends from Massachusetts 
to South Carolina. T. malleolus^ Turton, and T. hipinnaia, Tnrton, 
belong to the West Indies, but are often drifted in floating timber 
to the coasts of Europe. Other occasional visitants to the British 
shores are T. excavata, hipartita, spatha, fusticulus^ cncullata, and 
fimhriata. 'Khese were described by Gwyn Jeffreys in Ann. and 
Mag. Nat. Ifist.^ 18O0. /'. fimlriata is stated to be a native of 

Vancouver’s Lsland. A kind of ship-worm, the Naiisitora dunlopci 
of Perceval Wright, has l.)een discovered in India, 70 in. from the 
sea, in a stream of perfectly fresh water, namely, the river Kumar, 
one ol the branches of the Ganges. T. corniformis, Lam., is found 
burrowing in the husks of coco-nuts and other woody fruits float- 
ing in the tropical S(.*as ; its tubes arc extremely crooked and 
contorted for want of space. Fossil wood and palm-fruits of 
Sheppey and Brabant are i)ierced in the same way. 

Twenty-four lossil speci<'s have been re'cognized in the Lias and 
succeeding beds of Europe and the Lnited States. The sub-genus 
Teredina, Lam., is a fossil of the Eocene of Great Britain arul 
France. 

Litkraxuiu:. — S ee, besides the w'orks already inentioned, Godfrey 
Sellius, llistoria nainrali.^ tetedinis sen xylophagi mar ini (1733); 
Adanson, llistoire naturellc du .Senegal (Paris, 1737) ; Quatrefages, 
Annalfs de^ .Sci. Nat. (i8.|8 50) ; Forbes and Hanley, lint. AJollusta 
(1833) ; B. llatschek, Entwicklung r. I'crcdo : Arbcitcn aus dan 
Zool. Inst. (1880); Deshayes, Mollusgucs d'Algerie; Sir IL 

Home, “ .\natomy of 'ieredo^" in Phil. Trans., vol. xevi. ; Frey 
and Leuckart, Beitrage zur Kenntniss wirbelloser Thiere (1847) ; 
Woodwanl, Alanual of Mollusc a (Ltmdon, iS^i) ; Sigerfoos, “ Note 
on the Organization of the Larva and the Post-larval Development 
of Sliipworms," Johns Hopkins Univ. Circul., xv. i8y6 ; Keer, 
Bijdrage tot de kennis van den Paahvorm (Leiden, 1903). 

(J. T. C.) 

TEREK, a river of Ru.ssian Caucasia. It rises in the Caucasus, 
on the slopes of Mount Kasbek, in several liead-streams, and 
flows north as far as Vladikavkaz, just above which it emerges 
from the mountains. 'Ihen it flows N.W. and N. as far as 
approximately 43^ 43' N., wdiereupon it swdngs round to the K. 
and pursues that direction as far as 46^ 30' E. Finally, after a 
comparatively short run towards the N.N.E., it branches out 
into a large delta on the west .side of the (.'aspian Sea. This 
river, the ancient AlutaSy is at first an impetuous mountain 
torrent, as arc also all its chief tributaries — the Zunzha on the 
right, and the Ardon, Urukh, Cherek, Urvan, Chegem, Baksan 
and Malka on the left. All these streams, except the first- 
named, rise at altitudes of 8000 to 9000 ft. between Mount 
Kasbek and Mount Elbruz. In its lower course the Terek 
becomes very sinuous and sluggish, and frefjuently overflows 
its banks with disastrous results. Opposite its mouth it fijrrns 
large sand-banks in the Caspian, and is nowhere navigable. 
Its length is 300 m., and the area of its drainage basin extends 
to 22,800 sq. m. 

TEREK, a province of Russian Caucasia, situated N. of the 
Caucasus chain. It is bounded by the government of Stavropol 
on the N., by the Caspian Sea and Daghestan on the E., by 
Tiflis and Kutais on the S., and by the Black Sea district and 
the province of Kuban on the W., and has an area of 23,531 
sq. m. From Mount Elbruz to Kasbek the southern boundary 
coincides with the main range of the ('aucasus, and thus indudc.s 
some of its highest peaks ; further east it follows a sinuous line 
so as to enclose the secondary chains and their ramifications. 


Nearly one-third of the area is occupied by hilly tracts, the 
remainder being undulating and flat land belonging to the de- 
pression of the Terek ; one-half of this last, on the left bank of 
the river, is occupied by sandy deserts, salt clay steppes, and 
arid stretches unsuited for cultivation, 'fhe Caucasus Mountains 
are described under that heading. Tertiary formations, over- 
lain by Quaternary deposits, cover a wide area in the prairies 
and steppes. Mineral springs occur near Pyatigorsk. 

The climate is continental. The luoan annual temperatures 
are 49*6° Fahr. at Pyatigorsk (i 08 u ft. above the sea ; January 39®, 
July 70®) aiifl 477*^ at Vladikavkaz (..’345 ft. ; Jamuary 23°, 
July but frosts a few ilogrees bi'low zero are not uncommon. 

The mountain slopes receive an abundance of rain (37 in.), but 
the steppes suffer much from drought (rainfall between 10 and 
JO in.). Nearly the whole of the government belongs to the tlrainage 
area of the river Terek, but the north-west corner is dr.iined by tlie 
upj)er tributaries of ihe Ivuma. In the lower part of its courst' 
the 'I'crek fiows at a higher level than that of the neighbouring 
plains, and is kept in its bed by embankments. Nevertheless 
inundations are frequent anil cause great destruction. 

The estimated population in igo() w.is i.i)44,S(k). The province 
is dividcil into seven districts, the chief towns of which arc 
Vladikavkaz, Grozny i, Kizlyar, Nalchik, Pyatigorsk, Suuzhinsk 
and Khasavyurt, the Last two being nom.ad centres of administra- 
tion. Agriculture lias devt‘lopi‘d greatly on the prairies, the area 
under crops being 9 per cent, of the total. Rye, wheat, oats, 
barley and potatoes are the ])riiicipal cio])s. I'he vine is very 
extensively cultivated, especially in tlie districts of Kizlyar and 
Pyatigorsk, wheriJ i.goo.oiKi gallons of wine are made annually. 
Live-stock breeding is widely engaged in, and fishing is an im- 
portant source of iuconie, especially at the mouth of the 'I'erek. 
Bees arc generally kept, and yield every year nearly half a million 
sterling worth of honey and wax. Melons, cucumbers and siin- 
llowers are extensively grown. The railway, wliicli formerly 
sto|>ped at Vladikavkaz, has l^etui continued from tlic Be.slan 
station, near Vladikavkaz, to Petrovsk on the Caspian Sea, and 
thence to Baku. 

TERENCE. Our knowledge of the life of the celebrated 
Latin playwright, Publius 'rtTeniius Afer, is derived chiefly from 
a fragment of the lost work of Suetonius, De viris illustribiis , 
preserved in the commentary of Donatus, who adds a few words 
of his own. Tlie prologiu^s to the comedies were among the 
original sources of Suetonius ; but he (juotes or refers to the 
works of various grammarians and anti(|uari(‘s Pon ius Licinus, 
Volcacius Sedigitus, Q. Cosconius, Nefios, Suntra, Fenestella. 
There is uncertainty as to both the date of the jioel’s birth and 
the manner of his death. His last play was exhibited in 160 ff.r., 
and shortly after its production he went abroad, “when he had 
not yet completed his twenly-fiftli year.’^ ('ornelius Nepos is 
quoted for the statement that he was al)oiit the same age as 
Seipio Africanus the younger (born in 185 or [84 n.c.) and 
T.aelius ; while Fenestella, an antiquary of the later Augustan 
period, represented him as older than either. If 'I'erence was 
born in 185, he published Ins six plays between the ages of 
eighteen and twenty-five. Even in an imitative artist such 
precocity of talent is remarkable, and the date is therefore open 
to legitimate doubt. 

Ho is said to have been l)orn in Carthage, and l)rought to 
Rome as a slave. At Rome he was edinated like a free man 
in the house of Terentius Lucanus, a senator, by whom he was 
soon emancipated j whereupon he took his master’s nonien 
Terentius, and thenceforward his name was Publius dVrentius 
Afer, of which the last member seems to imply that he was not 
a Phoenician (Pamus) by blood. He was admitted intf) the 
intimacy of young men of the best families, such as Seipio, 
I^aelius and Furius Philus ; and he enjoyed the favour of 
older men of literary distinction and official position. In the 
circle of Seipio he doubtless met the lustorian Polybius, who was 
brought t() Italy in 167. He is said to have owed the favour 
of the great as much to his personal gifts and graces as to his 
literary eminence ; and in one of his prologues he declares it 
to be his ambition, while not offending the many, to please the 
“ boni.” 

Terence’s earliest play was the Andria, exhibited in 166 B.c. 
A pretty, but perhaps apocryphal, story is told of his having 
read the play, before its exhibition, to Caecilius (who, after the 
death of Plautus, ranked as the foremost comic poet), and of 
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the generous admiration of it manifesied by Caecilius. A 
similar instance of the recognition of rising genius by a poet 
whose own day was past is found in the account given of the 
visit of Accius to the veteran Pacuvius. I he next play was 
the Ilecyra, first produced in 165, but withdrawn in conseciuence 
of its bad reception, and reproduced in 160. 'Fhe Heauton 
Timorimenos appeared in 16,^^ the Eumichiis in 161, the Phonnio 
in 16 1, and tho, Adelphoe in t6o at the funeral games of L. Aemi- 
lius Paullus. Of these six plays the Phonnio and probably the 
llecyra were drawn from Apollodorus, the rest from Mt'nander. 
After bringing out these plays Terence sailed for Greek parts, 
cither to escape from the suspicion of puhlisliing the works of 
others as his own, or from the d('sire to obtain a more intimate 
Icnowledge of that Greek life which had hitherto been known 
to him only in literature and which it was his professed aim to 
reproduce in his comedies. 'I'lie latter is the more probable 
motive, and we recognize in this the first instance of that im- 
pulse to visit the scenes familiar to them through literature 
which afterwards acted on many of the great writers of Rome. 
From this \’ONage Terence never returned. According to one 
account he was lost at sea, acc'ording to another he died at 
Stymphalus in Arcadia, and according to a third at Leiicas, 
from grief at the loss b\‘ shipwreck of his baggage, containing 
a num])er of new plays which he had translatcc:! freun Menander. 
An old poet qucjted by Suetonius states that he was ruined in 
fortune through his intimacy with his ncjble friends. Another 
acc'ount speaks of him as having left behind him gardens, to 
tl'.e extent of about tweK e acres, close to the Appian Way. It 
is furth.(T stated that his daughter married a Roman kniglit. 

No writer in any literature, who has contented himself with 
so limited a function, has gained so great a reputation as 
Terence, lie lays no claim to the position of an original artist 
painting from life or commenting on the results of his own 
observation. TTis art has no relation to his own time or to the 
country in which he lived. 'I'he chief scairce of interest in 
the fragmentary remains of Naevius, Ennius, Pacuvius, Act ius 
and Lucilius is their relation to the national and moral .spirit 
of the age in which they were written. Plautus, though, like 
Terence, he takes the first skcdch of his plots, .scenes and char- 
acters from the Attic stage, is y(‘t a true representative of his 
time, a genuine Italian, writing before the genius of Italy had 
learned the restraints of Greek art. The whole aim of Terence 
was to present a faithful copy of the life, manners, modes of 
thought and expression which had been drawn from reality a 
century before his time by the writers of the New Comedy of 
Athens. 'I'he nearest parallel to his literary position may b(‘ 
found in the aim which Virgil puts before himself in his Bucolics. 
He does not seek in that poem to draw Italian peasant.s from 
the life, but to bring back the shepherds of Theocritus on 
Italian scenes. Yet the result obtained by Virgil is different. 
The charm of his pastorals is the Italian sentiment which 
pervades them. His shepherds are not the shepherds of 'I'heo- 
critus, nor arc they in any sense true to life. 7'hc extraordinary 
result obtained by Terence is that, while he has left no Irat'e 
in any of his comedies of one sketching from the life by which 
he was surrounded, there is perhaps no more truthful, natural 
and delicate delineator of human nature, in its ordinary and more 
level moods, within the whole range of ela.s.«ieal literature. 
Ilis permanent position in literature is due, no doul)t, to the art 
and genius of Menander, whose creations he has perpetuated, as 
a fine engraver may pcq:)cluate the spirit of a great painter 
v^hosc works have perished. Rut no mere copyist or verbal 
translator could have attained that result. 7'hough without 
claims to creative originality, ITrcncc must have had not only 
critical genius, to enable him fully to appreciate and identify 
himself with his originals, but artistic genius of a high and pure 
type. The importance of his position in Roman literature 
consists in this, that he was the first writer who set l)cfore him- 
self a high ideal of artistic perfection, and was the first to realize 
that perfec tion in stvlc, form, and consistency of ('onception 
and execution. laving in the interval between Ennius and 
Lucilius, whose original force and genius survive only in rude 


and inartistic fragments, he produced six plays, wliich have 
not only reac’hed our time in the form in which they ^\ ere given 
to the world, but have been read in the most critical and exacting 
literary epochs, and still may be read without any feeling of the 
need of making allowance for the rudeness of a new and un- 
developed art. 

While his great gift to Roman literature is that he first made 
it artistic, that he imparted to “ rude Latium th(‘ sense ol 
elegance, consistency and moderation, his gift to the world 
is that through him it po.sscsscs a living image of the Greek 
society in the 3rd century n.c., presented in tlic purc.st Latin 
idiom. Yet Terence had no allinity by birth either with the 
Greek rac'c or with the people of Latium. He was more* dis- 
tinctly a foreigner than any of the great classic'al writers of 
Rome. He lived at the meeting-point of three distiiw t civiliza- 
tion.s — the mature, or rather decaying, civilization of Greece, 
of which Athens was still llie centn; ; that of Garthiige, which 
was so .soon to pass away and leave scarcely any \’estigc of 
itself ; and the nascent civilization of Italy, in which all other 
modes were .soon to be absorbed. Tcrenct? was by birth an 
African, and was thus perhaps a fitter medium of connexion 
between the genius of Greece and that of Italy than if he had 
been a pure Greek or a pure Italian ; just as in mo(!(M*n limes 
the Jewish typo of genius is sometimes found more detached 
fnjm national pec'uliarilies, and thus more capable of repro- 
ducing a cosmopolitan type of charac'tcr than the genius of 
men belonging to other ra('(\s. 

'rhe prologues to Terenc(‘'s plays are of high intcre.-t. 7'heir 
tone is for the most part apologetic, and indicates a great 
sensitiventNss to critidsm. He constantly speaks of the malevo- 
lence and delra(7iuu of an older poet, whose name is said to 
have been Lusciiis J.avinius or Lanuvinus. 'I lu* chief charge 
w'hich his detractor brings against him is that of conlaminotio, 
the combining in one play of s('(*ncs out of dincrent Greek pkn s. 
'I'ereiK'e justifies this practice by that of the oldcT poets. Naevius, 
Plautus, Ennius, whose canless freedom he follows in preference 
to the “ obscura (lilig(‘ntia ” of his detractor. He recriminates 
upon his adviT.sary as one who, by his close adhen'ucc 10 his 
original, had turned good Greek plaws into bad Latin ones. He 
dears himself of the charge of plagiarizing from Plautus and 
Naevius. In another prologue he contrasts his own treatment 
of his sul)je<'ts with the sensational extravagance of others. 
He meets the charge of receiving assistance in the conii)()sitiou 
of hi.s plays by claiming as a great honour tlu^ favour which 
lie enjoyed with those who were the favourites of the Roman 
people. Rut the gossip, not discouraged by Tcrenc'e, lived and 
throve ; it crops up in Cicero and Quintilian, and the ascription 
of the plays to Sc'ipio had th.e honour to be accepted l>y Mon- 
taigne and rejected by Diderot. 

We learn from these prologue.s that the best Roman literature 
was ('(*asing to be popular, and had come to rely on the patronage 
of the great. A consequeiK'e of this ('hange of ('ircumstances 
was that comedy was no longer national in diaractcr and senti- 
ment, Init had become imitative and artistic. The life which 
Terence represents is that of the well-to-do citizen class whose 
interests arc commonphuT, but whose modes of thought and 
speech are refini'd, humane and intelligent. His ('haracters 
arc finely delineated and disc'rimitiatcd rather than, like those 
of Plautus, boldly conceived. Delicate irony and pointed 
epigram take the place of broad humour. Love, in the form of 
pathetic sentiment rather than of irn'gular pa.ssion, is the chief 
motive ot his pieces. His great characteristics are humanity 
ami urbanity, and to this may be attributed the attraction 
which he had for the two chi(*f representatives of these qualities 
in Roman literature— Gi('ero and Horace. 

Terence’s pre-eminence in art was recognized in the Augustan 
age : and Horace expresses this opinion, though not as his own, 
in these words (Epistk's II. i. 59) : — 

“ \'inC(Te Cecciliiis gravitate, 'rcrentius arte.” 

The art of his comediies consists in the clearness and siiuplieitv 
with which the situation is pro- en ted and developed, and in the 
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consistency and moderation with which his various characters 
pla> their parts. But liis greatest attraction to both ancient 
and modern writers has been the purity and charm of his style. 
He makes lU) claim to the creative exuberance of Plautus, but 
he is cntircU free from his extravagance and mannerisms. 
The superiority of his style over that of Lucilius, who wrote 
his satires a generation later, Ls immeasurable. The best 
judges and the greatest masters of style in the l)est period of 
Roman literature were his chief admirers in ancient times. 
Cicero frequently reproduces his expressions, applies piissages 
in his plays to his own circumstances, and refers to his personages 
as typical representations of character.^ Julius Caesar’s lines 
on I’erence, the “ dimidiatus Menander,” while they complain 
of lack of <'omic power, characterize him as “ puri sermonis 
amalor.” Horace, so de})reciatory in general of the older 
literature, shows his appreciation of Terence by the frequent 
reproduction in his Satires and Odes of his language and his 
philosophy of life. Quintilian applies to his writings the word 
ide^aniissiwa. His works w(ire studied and learned by heart 
by the great Latin writers of the Renaissance, such as Erasmus 
and MclaiK'litlion ; and Casaubon, in his anxiety that his son 
should write* a pure Latin style, inculcates on him the constant 
stud)' of 'IVrence. Montaigne - applies to him tlie phrase of 
Horace : Liquidus puroqiu; simillimiis amni.” lie speaks of 

“ his fine expression, elegancy and quaintness,” and adds, “ he 
docs so possess the soul with his graces that we forget those of 
his fabl(?.” Sainte-lkuve devotes to him two papers of delicate 
and admiring criticism. He quotes Ecnclon and Addison, 
“ deux esprits polis et doux, de la memc famillc litterairc,” as 
expressing their admiration for the inimitable beauty and 
naturalness of one of his scenes. Fenelon is said to have 
preferred him even to Molicrc. Sainte-Bcuve calls 'Ference 
the bond of union between Roman urbanity and the Atticism 
of th(‘ Greeks, and adds that it was in the 17th century, when 
French lib'rature was most truly Attic, that he w'as most ap- 
preciated. M. Joubert ^ applies to him the words, ** Le miel 
attiqiu* {^st sur ses levres ; on croirait ais^nent qu’il naquit sur le 
mont Hymette.” 

The chief inaiuiscript of 'rcrcnce is the famous Codex Bembinus, 
of the 4th or 5tli century, in the Vatican. Anotlier Vatican MS. 
()1 the loth cc'iitury contains illustrations based on an old tradi- 
tion. Each play has an argument in in(?tre by Sulpicius Aj)ollinaris 
(2nd century of our era). \Vc have al.so a valuable coninientary 
(newly edited by F. Wessner) on five of the plays, derived chieiiy 
from Euantliins and Donatns (both of the .^tli century), and another 
of less iniporta nee by one Phigraphius. 

'the rditio princeps was published at Strassburg in 1470. The 
most famous edition is that of Bentley, published at Cambridge 
in 172b. At present the b<*st texts are those by K. Dziatzko 
(T.eipzig, 18S4), and A. Fleckeisen ( I'enlmer, 2nd ed., 1898). luach 
of the ])lays has recently been edited with English notes. 

For a conspectus of Tereritian studies sec Teuffel-Schwabe-Warr, 
History of Roman Literature, and Schanz’s (uschichie dcr romischen 
Litteratur (^nl ed., 1907). Among critical estimates of 'Ference 
may be mentioned Sainte-Benve’s in Nouveaux lundis (3rd and 
TOth of August 1863), and Mommsen’s in the History of Rome, 
book iv., chapter xiii. 

Molierc made large use of the Phormio in Les Lourberies de scapin, 
and the subject of V Kcol a des mar is is taken from the Adclphoc, 
Terence was translated into English verse by George Colman (1765). 

(W. Y. S. ; E. H*).' 

TERENTIANUS, surnamed Mauru.s (a native of Mauretania), 
Latin grammarian and writer on prosody, flourished probably 
at the end of the 2nd century a.d. His references to Septimius 
Screnus and Alfius Avitus, who belonged to the school of “ new 
poets ” {poetae neote id or novelLi) of the reign of Hadrian and 
later, seem to show that he was a near contemporary of those 
writers. He was the author of a treatise (incomplete) in four 
books (written chiefly in hexameters), on letters, syllables, feet 
and metres, of which considerable use was made by later writers 
on similar subjects. The most important part of it is that 
which deals with metres, based on the work of Caesius Bassus, 

^ See Ep. ad Earn. I. ix. 15, Fro Caccina 27, Philippic II. 15. 

“ Essays (trans. by C. ('otton), chap. Ixvii. 

Quoted by E. Negrette in his Histoire de la littirature latim. 


the friend of Pensius. By some authorities Terentianus has 
been identified with the prefect of Syene mentioned in Martial 
(i. 86), which would make his date about a century earlier ; 
others, again, who placed Petronius at the end of the 3rd century 
(a date no longer held), assigned 'Ferentianus to the same period, 
from his frequent references to that author. 

Best edition, by H. Keil, Grammatici Latini, vi. ; with commen- 
tary by L. SantcMi (1825) ; sec also rcuffel-Schwabe, Hist, of Roman 
Literature (Eng. tr,), 373a. 

TERGESTE (mod. Trieste , q,v^y an ancient city of Istria, 
26 m. by road E.S.E. of Aquileia, at the northern extremity of 
the peninsula of Istria, in a ba)’ at the head of the Adriatic 
Sea. Its importance was in ancient days, as now, mainly due 
to its commerce as the outlet of Pannonia and Dalmatia. It is 
first mentioned about 100 B.c. as a village. In 52 B.c. it was 
attacked by barbarian trilx's from the interior. In 33 B.c. 
Augustus during his Dalmatian wars built a wall and towers 
there, as an inscription records ; in a medieval copy of it the 
emperor Frederick 111 . mention.s his own restoration of the city 
walls for the fourth time in 1470. At this time it probably 
became a colon)', as it certainly was in Pliny’s days. It appears 
to have had an extensive territory assigned to it. The loftily 
situated cathedral of S. Giusto occupies the site of a Roman 
temple, some of the walls and columns of which may be seen in 
the tower. Into the fa9adc arc built fragments of sepulchral 
reliefs. The church itself has a curious plan which is due to 
its having been formed out of two distinct churches standing 
.side by side, which were united in the T4th century. Each of 
these is a basilica with ancient columns and mosaic's in the apse. 
1'he southern cimrch, .S. Giusto, has a central dome, 'i'he so- 
callcd Arco di Riccardo is a half-buried Roman arch with 
Corinthian pilasters, possibly a triumphal arch, possibly con- 
nected with an aciucduct. 

The museum contains inscriptions, mosaic pavements, &c., 
from the ancient town, of whic'h no remains beyond those 
mentioned now exist above ground. 

See Th. Mommsen in Corp. insir. Latin. V. (1883), p, 53 scjq. ; 
T. (b Jackson, Dalmatia, Istria and the Quarnero (Oxford, 1887), 
HI., 343; G. Caprini, Trieste (Bergamo, 1906). (T. As.) 

TERLIZZI, a town in Apulia, Italy, in the province of Bari, 
and i8 m. by steam tramway W. from that town, situated in 
the midst of a fertile plain, 627 ft. above sea-level. Pop. (1901) 
23,394. It h:us a castle which at one time was very strong, 
and occasionally resorted to by the Emperor Frederick 11 . and 
afterwards by the Aragonese sovereigns. The walls and towers 
of the town remain, hut the fosse has been turned into boule- 
vards. Terlizzi has some trade in the wine and fruit of the 
district. Near it, in an ancient tomb, was found in 1745 a fine 
ink.stand inlaid in silver. 

TERM, an English word which has various meanings, all 
arising from its etymolog)^ (Lat. terminus), and the idea of 
limiting or defining. 

A term of years, in English law, is the time during which 
an interest in an estate for life or for years is enjoyed, also the 
interest itself, because such an intere.st must determine at a 
definite time. If the interest be for life, it is an estate of free- 
hold ; if for years, only a personal interest in real estate, and so 
personalty, even though the length of the term — for inslanre, 
1000 years — may far exceed in duration any possible life estate. 
A term of years is of two kinds — the first that created by an 
ordinary lease reserving a rent, as of a house or a building 
lease ; the sc^cond that created by a settlement or a will, 
usually withimt rent re.scr\'ed, for the purpose of securing 
payment of money, such as portions to younger children, by 
the owner of the land. Both kinds have been considerably 
affected by the Conveyancing Acts of 1881 and 1882, which 
enable a mortgagor or mortgagee in possession to make certain 
leases. Before 1845 provision was always made in conveyances 
for keeping on foot a term to attend the inheritance, as it was 
called - that is, for assigning the remainder of a term to trustees 
for the protection of the owner of the property against rent- 
charges or other incumbrances created subsequently to the term, 
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although the term had been satisfied — that is, the purpose for 
which the term has been created had been fulfilled. By the 
Assignment of Satisfied Terms Act 1845 the assignment of 
satisfied terms was rendered unnecessary. The Conveyancing 
Acts t88i and 1882 give power to enlarge the unexpired residue 
of a long term in certain cases into the fee simple. 

Terms, in the sense of a limited and certain period of time 
during which the law courts are open, used to affect only what 
were called in England the superior courts — that is, the king’s 
bench, common pleas and exchequer. They were originally 
the leisure seasons of the year which were not occupied by great 
feasts or fasts of the Church or by agriculture. Their origin 
is no doubt to be traced back to the legislation of the early 
Christian emperors, the principle being adopted in England 
through the influence of ecclesiastical judges. Terms were 
regulated by many acts of parliament, the effect of which was 
to confine to a comparatively short period the time during 
whi('h the courts could sit in banco — that is, for the decision 
of questions of law as distinguished from the decision of ques- 
tions of fact. There were four terms, Hilary, Easter, Trinity 
and Michaelmas, the average duration of each being about 
three weeks. All legislation on the subject previous to 1S73 
is now merely of historical interest, for by the Judicature Act 
of that year terms were abolished so far as related to the ad- 
ministration of justice and sittings substituted. The previous 
subdivisions of the legal year were, however, retained, the dates 
of commencement and termination being somewhat changed. 
The Michaelmas sittings of the high court and court of appeal 
are now held from the 24th of October to the 21st of December, 
the Hilary sittings from the nth of January to the Wednesday 
before Easter, the Easter sittings from the 'fuesday after Easter 
week to the Friday before Whit Sunday, and the 'IVinity sittings 
from the Tuesday after WTiitsun week to the 12th of August, 
all dates inclusive. The old terms, with their duration as fixed 
by statute, are now kept alive only for the purpose of reference 
in all cases in whic h they arc used as a measure of time. In 
the United States the terms or sittings of the courts are not 
limited to any fixed period of time, but vary according to the 
judges available and the amount of judicial business which is 
likely to come before the courts. The dining-terms at the Inns 
of Court also correspond in point of time with the old terms 
and not with the sittings. 

In universities and schools the word term is used for the period 
during which instruction is given to the students or pupils. 
University and school terms differ from law terms and from 
each other both in period and duration. At the university of 
Cambridge the academic year is divided into three terms, 
Michaelmas, Lent and Easter ; while at the university of Oxford 
there are four terms in the year, Michaelmas, Hilary, Easter 
and Trinity. School years now generally consist of three 
terms, divided by Christmas, Easter and Summer holidays, 
the old half-years having gradually been abolished. In higher 
educational institutions in the United States the university or 
college year is generally divided into three terms called cither 
the Fall, Winter and Spring terms, or much less frequently the 
first, second and third terms. In some institutions, however, 
the co-callcd semester system has been adopted, the year being 
divided into two terms, so far as instruction is concerned, 
though even in these cases vacations at Christmas time and in 
the early spring divide the year into three parts, which are 
sometimes, though not in the usual or proper sense, called terms. 

In Scotland terms are the days at which rent or interest is 
payable. They are either legal or conventional : the legal are 
Whitsunday and Martinmas ; the conventional are fixed by 
agreement between the parties. Terms as times of court 
sittings were defined by 6 Anne c. 53, which fixed four terms — 
Martinmas, Candlemas, Whitsuntide and Lammas — for the 
now obsolete court of exchequer, to which the winter and summer 
sittings of the court of session now correspond. 

TERMINAL FIGURES, also called “ termini ” or “ terms,” 
in architecture, figures of which the upper parts only, or perhaps 
the head and shoulders alone, are carved, the rest running into 


a parallclopiped, and sometimes into a diminishing pedestal, 
with feet indicated below, or even without them (si e Hkrmae). 

TERMINATOR (from the Uitin terminare, to limit), in 
astronomy, the bounding line between light and darkness on 
the apparent disk of the moon or of a planet. 

TERMINI IMERESE (anc. Thermae Uimeraeae), a seaport 
town of Sicily, in the province of Palermo, 23 rn. E.S.E. of it 
by rail. Pop. (1901) 20,633. It is finely siluatcil on a pro- 
montory above its harbour, and it is possible that it wius occupied 
by an early Phoenician settlement ; as a town, however, it 
was not founded until 407 b.c. by the Carthaginians, after their 
destruction of llimcra, in the vicinity of hot springs mentioned 
by Pindar {Od. xii. 19) which are still resorted to and are well 
fitted up (temp. 110° F.). It remained a Carthaginian colony, 
though thoroughly Greek' in character, until it was taken by 
Rome in the First Punic war. In the time of ( icero it was 
flourishing, though not of great importance. Augustus sent a 
Roman colony to it, and a Roman road ran from it to Catana. 
Its medieval castle was destroyed in i860. 1 'hc modern town 
presents no features of interest; there is a collection of anti- 
quities and pictures, with a considerable number of Roman 
inscriptions. Scanty remains of buildings of Roman times (an 
amphitheatre and a so-called basilica) exist in the upper part 
of the town ; and outside it on the S. are considerable remains 
of two aqueducts of the same period crossing a deep ravine. 
I'he surrounding district is fertile. 

Four m. E. of 'rermini, about i m. W. of the railway station 
of Cerda, on an E. spur of the Monte S. Calogera, c alled Monte 
Castcllaccio, is a Cyclopean wall, about 66 ft. long, 10 ft. thick, 
imd 30 ft. high in the middle, blocking the only access to the 
summit of the spur, on the N.EL Fortifications in this style 
arc very rare in Si('ily. 

See B. Komnno, Antichittl Trrmitane (Palermo, 1S3.S) ; Mauceri, 
Acropoli Pelas^ica nci dintorni di Termini Interest' (Palermo, 1896). 

(T. As.) 

TERMINUS, in Roman mythology, the. god of boundaries, 
the protector of the limits both of private property and of the 
public territory of Ronut. He was represented by a stone or 
post, set up in the ground with the following religious ceremonies. 
A trench was dug, in which a fire was lightctl ; a victim was 
sacrificed, and its blood poured into the trench ; the body, 
upon which incense and fruits, honey and wine were thrown, 
was then cast into the fire. When it was entirely consumed, 
the boundary stone, which had been previously anointed and 
crowned with garlands, was placed upon the hot ashes and fixed 
in the ground. Any one who removed a boundary stone was 
accursed (sacer) and might be slain with impunity ; a fine was 
afterwards substituted for the death penalty. On the 23rd 
of February (the end of the old Roman year) the festival called 
Terminalia, according to Wissowa a festival not of the god but 
of the boundary stones {termini), was held. The owners of 
adjacent lands assembled at the common boundary stone, and 
crowned their own side of the stone with garlands ; an altar 
was set up and olTerings of cakes, corn, honey and wine were 
made (later, a lamb or a sucking pig was sacrificed). The 
proceedings closed with songs to the god and a general merry- 
making, in which all the members of the family and the servants 
took part. A similar festival was also held at the old boundary 
of the Roman territory between the fifth and sixth milestones 
on the road to Laurentum. The custom of fixing the boundaries 
of property and the institution of the yearly festival were both 
ascribed to Numa. Another Sabine prince, Titus Tatius, had 
dedicated a stone to Terminus on the Capitolinc hill. When 
Tarquinius Superbus desired to build a temple to Jupiter, the 
auguries forbade its removal, and it was enclosed within the 
walls of the new sanctuary, an indication of the immovability 
of such stones and of the permanence of the Roman territory. 
Terminus was probably in its origin only an epithet of Jupiter. 
The fact of the inclusion of his statue in the temple of Jupiter 
Capitolinus ; the hole cut in the temple roof so that he might 
be worshipped in the open air as being, like Jupiter, a god of 

^ Agathocles was a native of Thermae. 
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the sky ; and the later assumption of a Jupiter Terminus or 
Terminalis (cf. the Greek Zcr-s o^tos) support this view. 

Sen* I>ion. ilal’c. ii, 74; Plutarch, Numu, 16, Quaest, Rom., 15 ; 
Livy 1. 5?; Horace, Rhodes, ii. 59; Ovkl, Fasti, ii. 637, 677; 
Siculus Flaccus in (iyomatici vctcrcs, ed. Lachniann (184X) ; (i. 

Wissowa. Rrliiiion mid Kultus dev Rdvnev (1902) ; \V. W. E'owler, 
The Roman hestivals (1H99); G. Jourde, Le Culte du dieti Tcrme 
(Paris, 18 SO). 

TERMITE, the name applied to a group of insects with four 
wings which are developed outside the body (a large proportion 
of tlie individuals become adult, howcv(.‘r, without wings appear- 
ing at all), rhe wings are of nearly one size, of long, narrow 
form, of paper-like consistence, and in repose are placed flat 
on the back of the insect so that only one wing shows. After a 
short time the wings are shed, and only small stumps remain as 
evidence of the individual being a winged form, d'he mouth 
has strong mandibles. Formerly termites were ('hissed as a 
part of the order Neuroptera, but more recently they have been 
separated b> c'ertain zoologists from the true Neuroptera, and 
associated with some other forms as an order Corrodentia. 
P>y Packard they have been associated with Mallophaga, and 
called Plat yptcra. They now constitute with the Embiida? — 
a small and obscure family — the order IsoptcTa, of which about 
300 species are known, 'rerrnites are more wid(?ly known as 
white ants, but as they are extremely diffcTent from true ants, 
and as the\' are rarely white, this designation is very deceptive, 
and should be abandoned. 

Termitifs arc found only in warm climates, where they are 
sometimes \ery destruc tive. They arc vegetarian, but oc- 
casionally eat, or destroy, dry animal matter. The basis of 
their alinusitary regimen is woody matter. Some of them make 
use of fungi growing in thejr abodes as food ; some cut and .store 
grass ; otln'rs prepare a pc^culiiir kind of food, which is stored 
in a tough, dry form, so that it has to be moist(‘ned before it can 
be eaten. 'TcTmiles are social insects ; many of them construct 
large edifices called termitaria and often spok(‘n of as ne.sts. A 
termilariuni frequently contains an enormous number of in- 
dividuals forming the society or colony. 'I errnites arc totally 
different in structure and developmcmt from all other social 
insects, but thiar sociiil existence exhibits numerous analogies 
with that of the ants and other social Hymenoptera. The most 
remarkable of theses anahjgies is that the reproduction of the 
species in each community is confined to a single pair, or to a 

very limited number of 
individuals. The mem- 
bers of one society or 
colony, however numerous 
or di.ssimilar they may be, 
are the descendants of a 
single pair. The colony is 
— so far as is known, and 
on this, as well a.5 on many 
other points, authentic in- 
formation is scanty — first 
started by a pair of winged 
individuals that cast their 
wings, secrete themselves 
in a suitable place, 
and produce young ; the 
colony, however huge, 
being subsequently deve- 
loped by the extreme fer- 
tility of the reproductive 
pair. Very little is known 
as to how long a colony 
endures, and, as there is great variety in the social conditions 
of different kinds of termites, it is probable that there is con- 
siderable difference as to the point in question. As a rule a 
family or colony has only a single lermitarium, but there are 
cases in which a single family has several separate abodes, 
though usually only one of them is a real home containing 
reproductive individuals. The social life in termites, as well as 



Pici. 1 . — A. newly hatched termite ; B, 
worker termite ; Termes nemorosus. 


in all other social insects, is clearly a development of the family 
life. It is accompanied by extraordinary modifications of the 
forms of the individuals constituting the society, and by a 
great division of labour. As regards the forms, or castes, 
termites differ totally from 
other scK'ial insects ; in 
the latter ease there arc 
great differences between 
the males and females, 
and the whole of the 
castes arc of the female 
sex, whereas in termites 
the males and females are 
extremely similar, and th(* 
castes arc in no way cor- 
relative with sex. As the 
termite life is a family life, 
and as th(‘re is normally 
only a single pair of re- 
productive individuals in 
each community, it is easily 
comprehensible that if any- 
Ihing goes wrong with this 
pair, the community is at 
once thrown into a state of 
complete disorganizat ion . 

But this misfortune is miti- 
gated by a method which 
termites have of keeping 
individuals in an undiffer- 
entiated state, and of turn- 
ing somci of them speedily 
into reproductive indi- 
viduals, whereby the com- 
munity is restored to 
something like a natural 
condition of activity and 
growth. 

Apart from the forms 
that are merely juvenile, 
the following kinds of 
adults arc normally present 
in a colony : (i) workcTs, (2) soldiers, (3) winged individuals 
ready to le.ave the nest, (4) king and queen. 



Fk;. 2. — niandihulcite soldier of 
Termes nemorosiis ; B, nasiitc .soldier 
of T. hospitalis. 


(1) The worker termite rcsenible.s the young in general appear- 
ance, and, like the young, has no trace of wings (fig. 1 ). 'the 
two scgiuciits behind the head are more contrar.tt?d, so that head, 
thorax and alxh^men arc more differentiated than they are in tlie 
young. The colour too is tli1f(-*rcnt, tlie young being milky-white, 
whereas the a«lult worker is variously pignientt'd according to its 
specie's, but is never milky-white. 'I'hc worker is generally blind, 
and in only a few species docs it po.sse.ss rudimentary eyes. I'he 
species of the grou]> Culotcrm /tides have no worki rs. In the other 
spttcies the workers look after tlie eggs and young, and ])erform 
most, if not all, of the industrial work of the community. They are 
also, in some cases, effective combatants, though (juite destitute of 
any special structures to suit them for this purpose. The sexual 
organs do not undergo development, but it has been satisfactorily 
a.scertainetl that both sexes are represented amongst the workers. 
In certain species the workers seem to be dimorphic, so far as size 
is concerned, but this point has apparently been only very in- 
adetpialely considered. Workers form a very large but variable 
])roportioii of the members of a community. 

{2) The soldier termite is the most extraordinary feature of 
termite biology. It is more varied than any of the other ca.stcs, 
so that most of the species of termites can be best distinguished by 
their soldiers. The chief feature of the sokli(;r is an extraordinary 
development of the head, or of the head and mandibles. There 
an* two very distinct kinds of soldiers : (a) the flat-headed or 

mandibulate soldier, and (6) the nasutc or rostrate .soldier (fig. 2). 
In the first kind the head is usually developed out of all proportion 
to the rest of the body ; the mandibles arc frequently enormous, 
and, being in many cases asymmetric, give the appearance of de- 
formity. In the nasute soldier the head is thick or convex, and 
may be described as unicorn — that is to say, it is prolonged in the 
middle so as to form a single pointed horn ; the mandibles are 
never largely developed. No species of termite has both mandibu- 
late and nasute soldiers, although the reverse is sometimes still 
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stated in books. The soldiers of sotno species are, ho\yevfr. 
dimorphic to the extent t]\at larger and smaller forms occur in the 
same nest without intermediates. In other cases soldiers t)l simply 
variable size exist. The soldier is blind and wingless, though in a 
few soldiers minute wing-rudiments can be detected. As in the 
woiki r, tlie development of the sex organs is arrested, but both 
sexes are represented. The function of the soldiers is prob.ibly, as 
stated by Ilaviland. defence. The mandibulate soldiers use their 
heads as blocks to stop gaps in tin* nests, and employ terrifying 
but somewhat theatrical devices, making threatening motions and 
producing noises by movements of tlie head and thora.?c. The 
nasute solili(‘rs emit a fluid from the tip of the rostrum, ami <lab it 
upon their enemies with some skill. Soldiers are present in all 
species of termites except the Scnith American genus Anoplotcrmcs. 
It is a remarkable fact that in the group Cniotrrmitidt's sokliers exist 
although there are no workers, but in this case the function of the 
soUlier seems to be very much that of a worker. Grassi says that 
in Calotirwcs pavid^llis all tlic individuals of a community work 
for the common welfare. ]\Ioroo\-er, in the Cah^ti rniitidcs no v’ory 
gnvit deveIo]uiient of the heads or mandibles occurs. 

( j) Adult or Termite . — Such of the young as do not 

becojnc workers or soldiers grow' and develop after the fashion 
usu.d in exoj^terygoto insects. Aloults take place, the wing-pads 
gradually increase in size, eyes a])pear, and finally pigmentation 
takes place, and the winged insect is perfected at the last moult 
(fig. 3). In prosperous colonies tliese w'inged insects are produced 
in large niiiiibers and enu rge at intervals as swarms. They have 
cxtrenielv fcol)le powers of flight, and apparently scarcely any other 
capabilitv. They are a favourite food of a large number of animals. 



including even man. 'I hcy have well- 
developed eyes and ocelli, and differ 
from all the other forms by their 
greater pigmentation. The /unction 
of these adults is to diffuse the species, 
and to favour crossing outside the 
family circle. Attainment of this 
second end is. in some cases, favoured 
by the fact that the whole of the indi- 
viduals constituting a swarm consist 
of one sex only. This extraordinary 
fact is attested by Grassi, but has not 
yet received the attention it merits. If 
a termite colony be compared willi a 
tree or plant, the winged forms, it is clear, tnnctionnlly correspond 
to the flowers and seeds of the tree ; indeed, E'ritz Muller and Grassi 
go further, and conclude that the mo<les of diffusion and repro- 
duction of termites are analogous to the modes of plants of con- 
tinuing the species by means of cleistogamic as w('ll as ordinary 
flowers. The force of this comparison will be better appreciated 
after the reader has made himself acquainted with the facts con- 
nected with the neoteinic forms of termites. 


Fig. 3. — Adult Wingeil 
Termite; T. vemorwius ; 
wings of the right-hand 
side expanded. 


(4) and Qtieeu . — As a rule each community includes only a 

single pair of individuals apt for reproduction ; tlicse arc the royal 
pair, or king and queen (fig. 4). They are aibdt termites that 
have shed the wings they formerly possessed. The queen usually 
undergoes an extraordinary increase in the size of the abdomen, 
which may be distended to many hundred times its original capacity 
(fig. 4, A). In many species the king and queen are confined in 
a royal cell, out of which they cannot move, though the workers, 
owing to their smaller size, can get in and out to tend them. In 
other cases the queen only is so imprisoned, the king being able 
to leave the cell. In still other cases neither king nor queen is 
effectiiallv imprisoned. Much discre])nncy of opinion exists as to 
the invanable presence of a king in each nest ; this, however, is 
explained by Hnviland’s observation that the king is active ainl 
timid, and when a nest is opened seeks safety by running away 
and concealing himself, so that he is sometimes only discovtTcd 
when the very last fragment cf the nest is brought under scrutiny. 
Another point on which extremely diverse opinions are expressed 
is the copula of the sexes. It is usually stated that the swarming 
of termites is analogous to that of bees anrl ants, in which groups 
of insects the conjunction of the sexes takes place at this jxiriod. 


and at this period only. In the termites the rev< nsc is tin* case. 
'Khe swarming is not at all a nuptial llight ; indc'rd, at lliat tur.e 
tlie sexes arc not apt for roprodiietion. ('opulation only takes 
place alter a pair have cast tlieir wings and have eslaldislied tlieiii- 
selves together. It is repeatetl at intervals, and is tliiis quite dis- 
similar from tlie correspomliiig plienonnuion in 1 lyinenoptfMa. i'he 
male has no intromittent organs, so that Cc)]mla during Might is 
impossible. Gra.s.si has actually witnessed the, a('t in siibse^mMit 
life. Haviland is of o])inion that in some cases the male iertilizes 
tlu! eggs without connexion with the nunale. 

(5) Xcoteiuic and Suhstituiion Tonus. — \VJu*n a colony of termites 
is (leprived of king and queen it can replace them l>y forms speci- 
ally jirepared. 'I'liese substitution forms arc of two kinds— (a) nor- 
mal adult individuals, and (b) neoteinic forms. Tlie latter may 
described as unnaliiral kings and queens possessing reproductive 
powers, though the wings hav'e never lieen d(’veln])cd and some 
other parts of the botly have not taken on the fully adult state. 
Haviland removed tlie royal pairs from nests of Ttiwes uialuycniits , 
ami after three or four montlis again examined the nests : in thre(' 
out of the five cases substitution pairs exactly n*senibling the 
original ones, with w'ell-formcd wing-stumps, were ])reseTit ; in the 
oilier two cases he failed to find the royal cell, and helieves that tin- 
loss h.id not been repaired. In other species the bereavement is 
made good by means of neoteinic insb'ad of noruial individuals, 
and in certain species neoteinic forms are alumdaritly found. In 
the case of substitution forms there is usually nion^ th.an one pair 
present in a colony, ami .sometimes numerous paiis exist. Grass! 
says that in Sicily the colonics of Termes lucifueus are kept u]) 
entirely by neoteinic kings 
and queens ; in other 
words, the swarms are 
nearly or quite useless. 

'fhe neoteinic forms are 
compared to cleistogamoiis 
flowers ; and this curious 
case is parallel with that 
of a species of plant whose 
reproduction should be 
accomplished entirely by 
its cleistogamoiis flow-ers, 
though at the same time 
it produced perfect flowers 
in abundance. Tlie eon- 
dition recorded by Grassi 
is probably extremely ex- 
ceptional. Fritz Miiller 
found once a colony in 
which a true king was act- 
ing as consort to a con- 
siderable number of neo- 
tcinic (pieens, no true queen 
being present. 

In order to umlcrstand 
the curious phenomena pre- 
sented by the castes and 
variety of forms of a single 
species of termite, it is 
necessary to become ac- 
quainted with their food- 
habits, which .nrc very 
peculiar and may be rlescribcd as communistic. Termites have 
the habit of eating their cast skins and even tlieir dead companions, 
and in fact their system of kc^eping the nest cli-aii st-ems to 1)0 tli.it 
of eating the refuse of tlieir (nvn bodies till it no lon.ger contains 
any <li.gestible matter. This CLinnibalism is the more remarkabh', 
as they will not cat other termites. 'I'he most curious part of 
their dietary is their complex system of feedi'ig from the matters 
contained in the alimentary systems of tli< ir fidknvs. Wlum a. 
termite wishes food it strokes the body of another individual with 
its antennae, and the specimen thus caressed exudes from flu- 
posterior or from the anterior part of the body a <lrop of matter, 
wliich is eaten by the hungry one. The matter exuded from the 
posterior part of the body appears to be very different from that 
yielded by the moulh, so that there are at least tw'o kinds of this 
excretory food. The ]iroctodaeal food (that which comes from the 
posterior part of the body) is in great favour with adult termites, 
but so far as is known it is not used for fee* ling the newly born 
young, which are believed to lie fed on matter elabonited in the 
bodies of the adult w'orkers and communicated by their inoutlis. 
Subsequently the young take also proctoilacal lood, jind triturated 
vegetable matter. 

Origin of the Castes . — When termites are hatched from the 
eggs none of the remarkable di/ferences that are manifested 
in the individuals in subse(|uemt life can be detected. The sexes 
are in termites extremely similar in external characters. When 
the young are hatched they all appear nearly exactly alike, 
though on careful examination the sexes can lie distinguished. 




Fig. 4. — A, qiu-i-n ; B, king : 
T. ncmovosiits. 
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But no other difference than that of sex can be detected. 
In the article Ant in the ninth edition of the Encyclopaedia 
Britannica it was stated that “ the distinction between sol- 
dier and worker can be easily seen in the egg.” This is 
contradicted by all modern observations, and is certainly 
erroneous. It is true that considerable difference of opinion 
exists as to when the distinction between soldier and worker 
first becomes evident, but all are agreed that it is not till after 
t'le growlli is to sonic extent accomplished. The fliscrepancy 
ttiat exists in opinions on this point is due to the facts : (1) that 
different species have been under observation ; and (2) tliat tlie 
luodihcation of the larva to form a soldier may begin at more 
than one pi riod of the development even in the same species. 
[i being asu-rtained that all termites begin as undifferentiated 
larvae, the (|uestion arises as ti) what causes the differentiation 
into castes. 'Ihis question is the more important as two of the 
castes (the worker and soldier) do not at all resemble their 
parents, (irassi, from an examination of the individuals of a 
l.Mge number of nests of Termes liicifugus, arrived at the con- 
eiiisinn that all start as undifferentiated larvae, and that the 
regular de\elopment of Termes up to the perfect insect may 
uiulergo a deviation at various periods of life leading to the 


Termitaria, — ^There is nothing in which termites display more 
variety than in their dwellings, 'rhese are sometimes not 
constructions at all. The primitive Caloterines flavicollis — in 
which there is no worker -frequently inhabits rotten places 
in trees j at most it incrtiiises these a little by excavation, and 
modifies the passages by slight and imperfect barricades. In 
the case of this species the community never attains a greater 
number than one thousand individuals, and even this is com- 
paratively rare. On the other hand, wc have the huge solid 
structures, 10 or 12 ft. high, delineated by SrneaUiman with 
cattle standing on their summits. Savillc Kent has observed 
termilaria in Australia 18 ft. high. In equatorial Africa 
termitaria are frequently 20 to 25 ft. high and sharp-pointed. 
As a rule large termitaria do not occur in considerable numbers 
in a restricted area, but there are exceptions even to this. At 
Somerset, Cape York, there is one of the most remarkable 
termite cities of the world. Viewed from the sea, it appears 
as if the plain for a mile or more in extent were covered with 
pointed pillars, x'arying, according to different accounts, from 
6 to 13 ft. in height, i)road at the base and tapering to the summit, 
forming regular symmetrical pyramids. In this part of Australia 
there is also found the “ compass,” “ magnetic,” or “ meridian ” 




UTinite, the mounds of which have somewhat the 
shape of a tombstone, and have always the same 
orienl.Ttion, the wider face of the structure always 
extending north to s(nUh. It has been suggested that 
this is connected with the necessity of regulating the 
lempi'ratLin* or the amount of desiccation of the nest, 
but there is no evidence whatever on inc point. A 
tcrmitariuin on being opened displays a vast number 
of irregular chambers separated by thin partitions 
(fig. 5,y), the royal cell being placed in the middle 
(fig. 5, c). I'hc material used is of an earthy nature, 
but the interiors of many earthy termitaria are largely 
composed of woody fibre, the refuse proceeding from 
the alimentary canals of the insects being used for this 
purpose. A considerable number of the larger termites 
use fungi for their foodstuff. I'here arc special ('ham- 
bers where these are cultivated, the matter on which 
the fungus is grown being of a woody nature and 
sponge-like in its structure. The fungi make their 


* ^ api)earance as .small globules. Trobably the spores 

or m>’ccliiim arc jilaccd in the mass wlien it is 
T;— ^ ^ ~ ~ formed by the termites ; but very little is yet 

Tio. 5. — 'I ermitarium ol ; /. fungus-chamber; r, royal cell, known as to this fungus and its mode of treatment 

bv them. 


formation of workers, of neoteinic forms, or of soldiers, the last 
pas.sing through the stage of the young worker. He attribiitc.s 
this deviation, which ma>' take place at various periods, to the 
inlhience of food, and attaches special importance to the 
salivary food. The soldiers have no wings ; nevertheless a 
Lirva, or ) uung nymph that has the rudiments of wings, can be 
made into a soldier. Grassi has found juvenile specimens that 
have already assumed ihc soldier form, although they po.ssess 
tiic nidiments of wings. It appears from his observations that 
the worker ma\' be considered as a form with arrested develop- 
t.\eiit, and the soldier as a form with arrested and much diverted 
dev elopment, wliile the neoteinic forms are individuals in which ' 
the reproduclivt' organs are perfectly developed, while some of 
the bodily structures have suffered arrest of development and 
< \ en some amount of atrophy. 

'Fhe .soldier form of termite presents most difficult questions 
to the biologist, its special structures bearing no approximation 
lo any characters possessed by the parents. Various theories 
have l)een propo.sed to account for this fact, but tht;y are mere 
guesses. \Ve may, however, mention that it is possible that 
soldiers and workers occasionally produce young, 'this has 
never been aelnally observed, but specimens have been found 
with the sexual organs partially developed, and F. Silvestri 
tias recorded the occurrence of workers with some of the 
• liaractcrs of the females, in .Soutli America, in a nest of 'Termes j 
siruiichii. 


.\uTHOKiTiLs. ~H. Siuoathniaii, “ Termites,” Phil. Trans. (i7^<i), 
pi. i. Ixxi., pp. ; U. Jlagcii, ” IVlonograph of Ti iinites,” 

T.innava Fniomologifa, iSqi; and 1S60. x. and xiv\ ; G. I). Haviland, 
” Oliservations on Termites,” J. Linn. Soc. /ool. (iXoS), xxvi., 
y!;.S-4.j2 ; B. (irassi and A. Saiidias, “ The ('onstitntion and 
I)cvcloj)mcnt ol the Soiiely of Termites,” .itti .Icr. Giacnia (4), 
18^3 and 1804, vi. and vii. ; translated by \V. K. II. Blaiulfonl 
in Q. J. M. S. (i 8(>7), xxxix. and xl. ; Y. Sjoslctlt, ” Monograpliii' 
der Tenniten Alrikas,” A’. Svenska IV/.-J/e. Ihtndl. \xxiv.. 

No. 4 ; \V. W. I'Toggalt, ” Australian Tennitidae ” (three parts), 
P. Linn. Soc. N.S. iValrs, 1895, 1896, i8c)7 ; \Y. S. Kent, The 
Naiiirtilist in Auslralia (London, 1897), iv. Extensive bibliographies 
are given by Hagen and Sjdsledt. ( 1 ). S*.) 

TERMONDE (Flemish [)endernwnde), a town of Belgium in 
! the province of Fast E’lanclers, situated 25 m. S.W. of Antw-erp 
at the junction of the Dender and the Scheldt. Fop. (1904) 
10,141. It is .still one of the five fortified places in Ilelgium, 
although its defences arc not modernized. It was before 
Ternumde that T.f)uis XIV. in 1667 was compelled to beat an 
ignominious retreat through its defenders oj)ening the dikes 
and flooding the country. The clmrcli of Notre Dame contains 
two fine pidures by Van Dyck, and one masterpiece of Crayer’s. 
The fonts arc of the 12th centurv. 

I TERN (Norsk taerne, ienne or tende : Swedish torna ; Dutc^ 
Stern ^), the name now afiplied generally to a group of sea-bi' 

* ” Starn ” was used in Ntufolk in the igth century as 
for tile bird commonly known as the black tern, thus ' 

Turner, who, in 1514, describes what seems to have bf* 
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the suWamil}' Steminae of the gulls or Laridae, hut^ according 
to P. J. Selby, properly belonging, at least in the h'arne Islands, 
to the species known by the book-name of Sandwic h tern, all 
the others being those culled sea-swallows — a name still most 
commonly given to the whole group throughout Britain fromtheir 
long wings, forked tail and marine liabit. In F. Willughby’s 
Ornithologia (1676), however, the word tern is used for more 
than one species, and, though it docs not appear in the older 
English dictionaries, it may well have been from early times as 
general a name as it is now. 

Sotting aside those which arc but occasional visitors to the 
British Islands, six species of terns may be regarded as in- 
digenous, though of them one has ceased from ordinarily breeding 
in the United Kingdom, while a sc'c'ond has btrome so rare and 
regularly appears in so few places that mention of them must 
fur prudence s.ike be avoided. This last is tin* beaut itul roseate 
tern, Sterna dou^alli ; the other is the black tern, Ilydrochelidon 
nigra, belonging to a genus in which the toes are only half- 
w'cbbed, of small size and dark leaden-grey plumage. It is 
without doubt the Sterna of Turner, and in former days was 
abundant in many parts of the fen country,^ to say nothing of 
other distriv ts. 'rhough nearly all its ancient abodes have been 
drained, and for its purposes sterilized th(‘se many )'cars past, 
not a spring comes but it shows itself in small companies in the 
eastern counties of England, evidently seeking a breeding- 
place. All around the coast the diminution in the numbers of 
the remaining species of terns is no less deplorable than de- 
monstrable. 

The Sandwich tern, S. cantiaca — named from the place of its 
discovery, though it has long since ceased to inhabit that 
neighbourluM)d- is the largest of the British spe('ies, equalling 
in size the smaller gulls and having a dark-coloured bill tipped 
with yellow’, and dark legs, 'bhrough persecution it has been 
exterminated in all its southern haunts, and is become much 
scarcer in those to which it still resorts. It was, liowevcr, 
never so abundant as its smaller congeners, the so-c'alled 
common and the arctic tern -two specit‘s that are so nearly 
alike as to be beyond discrimination on the wing by an ordinary 
observer, and even in the hand require a somewhat close exa- 
mination.- 'rhe former of these has th(? more southern range, 
and often affects inland situations, while the latter, though by 
no means limite<l to the Arctic circle, is widely distributed over 
the north and mostly resorts to the sea-coast. Yet there are 
localities w’here, as on the Fame Islands, both meet and breed, 
without ocTupying stations apart. The minute diagnosis of 
these two s[)e('ies cannot be briefly given. It must sufl'u'e here 
to state that the most certain difference, as it is the most easily 
recognizable, is to be found in the tarsus, which in the arctic 
tern is a quarter of an inch shorter than in its kinsman. 'Fhe 
remaining native species is the lesser tern, S. niinuta, one of 
the smallest of tlie genus and readily to be distinguished by its 
pennanently white forehead. All the species already mentioned, 
except the black tern, have much the same general coloration — 

species as nostrati lingua sterna appellala." In at least one 
instance the word has been confounfled with one of the old forms 
of the modern Starlixo {q.v.). To Turner’s name, repeated by 
Gesner and other authors, we owe the introduction by Linnaeus of 
Sterna into scientific nomenclature. “ Ikstern ” is another Dutch 
form of the w’ord. 

^ It was known there as carr-swallow, carr-crow (corrupted into 
** scarecrow "), and blue dar (^ic^-daw ?). 

* Linnaeus’s diagnosis of his Sterna hirundo points to his having 
had an “ arctic ” tern before him ; but it is certain that he did 
not suspect that specific appellation (already used l)y other writers 
for the “ common ** tern) to cover a second species. Some modern 
authorities disregard his name as being insufficiently definite, and 
much is to be said for this view of the case. Undoubtedly 
“ hirundo ” has now been used so indiscriminately for one species 
or the other as to cause confusion, which is perliaps best avoided 
by adopting the epithets of Xaurnann {Isis, pp. ii^47, 1S48), 

who. acting on and confirming the discovery of Nitzsch (who 
first detected the specific differences), called the southern species 
S. fluviatilis and the northern 5 . niairitra. Temminck’s name 
S» arctic a, applied to the latter a year afterw’ards, has, however, been 
most generally used for it. 


the adults in summer plumage wearing a black caj^ and having 
the upper parts of the body and wings of a more or less pale 
grey, while they are mostly lighter beneath. They gencrallv 
breed in association, often in the closest proximit)' -their nests, 
containing three eggs at most, being made on tlu^ shingle or 
among herbage. The young are hatched elotht*d in variegated 
down, an<l remain in the nest for some time. At this season the 
parents are almost regardless of human presence and expose 
themselves freely. 

At least half-a-dozcn other species have been rcc'orded as 
occurring in British waters, and among them the ('aspian tern, 
S. easpia, which is one of the largest of the genus and of wide 
distribution, though not breeding nearer to the shores of 
England than on Sylt and its neiglibouring islands, which still 
afford hxiging for a few pairs. AnotluT, the gull l)illed tern, 
S. anglien, has also been not unfrcquently shot in England. All 
these species are now recognized — though the contrary was once 
maintained — as inhabitants of North America, and many 
go much farther. S, forsteri is the North American, and 
S. melanogaster the Indian tern. 

Terns are foiiiul all over the work!, anti among exotic forms may 
be particularly mentioned the various species of noddy (>/.c.). Otten 
ctmfouiided with these last are tlu; two s]X‘cies callctf in books sooty 
terns (.S*. nml S. anarsiheta), but by sailors “ (‘»g-l)ir(ls ’’ 

or " wide-aw'akes ” from their cry. These crow'd at certain seasons 
in innumerable multitiule to certain islands within tlu' tro])ics. 
where they breed, and the w^ouderful assemblage known as “ wide- 
awake lair ” on the island of Ascension lias been more or less tally 
dt'scribctl from vtTV aneient times. \\\ Dainpier in his vo\ age to 
New Holland in particularly ilescribed and figiin'd tlii.* sootv 
tern ( r.)\'.tgc.v, hi. y. 142). discriiiiinaling it from the iioddv. Iron’i 
wiiicli it had not before been distinguished. (A. X.) 

TERNATE, a small island in the Malay Archipelago, off tlie 
west coast of Ilulmahera, in o® 48' N., 127"^ 19' E. it is nearly 
circular in form, with an area of about 25 sq. m., and consists 
almost entirely of a remarkable volcano (5400 ft.) fornu'd of 
three superimposed cones. Frequent dcstructi\’e eruptions 
have occurred. On the island is the small town of T(‘rnate, 
wltich, in spite of its good harbour, carries on no ('onsidtg-able 
trade or shipping, and has onh’ 3000 inhabitants. But it is 
the headquarters of the DuU'h residciuy of dVrnate, which 
exercises aulhorit)- over the area of the ancient kingdoms of 
Tematc and 'fidore. The residency consists of the following 
groups of islands : tlie Halmahera group, the Bachian and the 
0])i group, the Sula Islands, the Islands near the western half 
of New Guinea (Gebeh, Vaigeu, Salawati, Misol, collecti\ely 
called the Pafiuan Islands), the western half of New Guini'a as 
far as i.fi® E., with the islands in Geelvink Gulf on the north 
coast of New Guinea (Schouten Island.s, Yapen, &e.), along 
with others on the south coast. To this residency also belong 
the .state of Banggai in East Celebes, and the l>anggai Islands. 
The residency stretches from 2° 43' N. to 5*^' 45' vS., and 121° to 
141^ E,, with an area of 155,800 .sq. m. 'Lhe Dutch government 
exercises direct authority only over parts of Tcrnate, Halmahera, 
Bachian and Obi islands, its rule over the other groups it 
carries on tlirough the sultans of Tcrnate and 'bidore (q.v.). 
Both the island and town of Ternate suffer from their isolation, 
and have never regained the importance they had in former 
centuries. Pop. of the whole residency (i9o>5) 108,41 The 
inhabitants are of Malay race and Mahommedans in religion. 
The br(?aking up of the old government of the Moluccas tended 
to make Ternate perhajis the most important Dutch-Indian 
political centre of the archipiTago cast of Celebes. Nominally 
the sultan is still ruler, but virtually his powers were gi’catly 
curtailed h}' his conventions with the Dutrh-lndian government, 
under which he surrendered, with the concurrence of his grandees, 
many of his former rights to the Dutch resident, who bei ame the 
de facto governor of the easternmost colonial possessions of 
Holland, cspi'eially since the transfer of Dutch New Guinea in 
tqoi. Among the rights surrendered by the sultan of Ternate 
to the Dutch were thixsc of granting monopolies and mining 
concessions, now vested in the Dutch resident. The i.sland of 
Bachian is worked by a kind of chartered company. For 
surrendered rights and privileges the sultan and his grandees 
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received nioiietar}' compensations in the shape of annual sub- 
ventions, and these also have been paid for the losses formerly 
incurred by the wilful destruction of the nutmeg plantations, 
carried out in order to enhance the value of this commodity 
and monopoli/,e its cultivation. The restrictions on nutmeg- 
growing have long since been removed, and many plantations, 
witli free labour, have been started in 'lernate since 1885. It 
is a curious fact that Christianity has declined in Ternate in 
modern tirms, though it was an early stronghold and the 
number of Eairopcaris settled there has materially incTeased. 

TERNI (anc. Interamna Nahars), a town, episcopal sec, and 
the seat of a sub-prefecture of the province of Perugia, Italy, 
situated among the Apennines, but only 426 ft. above sca- 
le vcl, in th(' valley of the Nera (anc. Nar), from which the town 
took its flistinguishing epithet, 5 m. below its junction with the 
Vclino, and 70 m. N. by E. of Rome by rail. Pop. (1906) 
20,230 (town), 33,256 (commune). It has important iron and 
steel works and iron foundries, at which armour-plat(\s, guns 
and projectiles are made for the Italian navy, also steel castings, 
machinery and rails, a royal arms factor)^, and lignite mining. 
Terni lies on the main railway lino from Rome to Foligno and 
Ancona, aiid is the junction for Rieti and Sulmona. Its most 
interesting Iniildings are the cathedral (17th century, with 
remains of the earlier T3th century facade), the church of 
S. Franccsi o (partly dating from the 13th century, with some 
frescoes of the 14th), and other old churches. Its antiquities 
include traces of the ('ily walls of rectangular blocks of tra- 
vertine, remains of an amphitheatre of the time of Tiberius, 
a temple, theatre and baths (?), and numerous inscriptions. 
Remains liave ;ilso been found of a pre-Roman necropolis. 
The; c.\ca\ ations and the objects found are dcscribcfl by A. 
Ikisqui and L. T.anzi in Noiizie degli sawi, 1907, 595 scq. Five 
miles to the cast arc th(‘ falls of the Vclino {Coscalc deUe Marmore). 
Alike in volume and in beauty these take a very high place 
among European waterfalls ; the cataract has a total descent 
of about 650 ft., in three leaps of 65, 33c and 190 ft. respectively, 
'riicy owe their origin to M’. C'urius Dentatus, who in 272 n.c. 
first opened an arlilicial channel by whic'h the greater part of 
the Lacus Vclinus in the valley below Reate was drained. They 
supply the motive power for the factories of the town. 

IVrni is tlie ancient Intrramna {inter amnes, “ between the rivers,*’ 
i.c. tlu* Nar and one of its branches), orif^inally belonging to Umbria, 
and founded, according to a local tradition preserved in an inscrip- 
tion, in the year b;.* n.c. It is lirst mentioned in history as being, 
along with Spoleliiiin, Praencste and Florentia, portioned out 
among his soldiers by Sulla. Us inhabitants had frecpieiit litiga- 
tions and disputes with their neighbours at Keate in connexion 
with tlie regnlalion of the X'elimis, the waters of which £ire so 
strongly iinpregnat<'d wath carbonate of lin^e that by their deposits 
they tend to blocU up ilieir own channel. 'I'he first interference 
with its natural c{)ur.se was that of M’. Curius Dentatus already 
referred to. In 54 n.c. the people of Ideate appealed to Cicero 
to plead their cause in an arbitration which had been appointed 
by the Roman senate to settle dis])utes about the river, ami in 
connexion with this he made a personal ins])ection of Lake Vclinus 
and its outlets. In the time of Tiberius there was a prt>ject for 
regulating the river and its outlets from the lake, against which 
the citizens of Tnteramna and Reate energetically and successfully 
protested (Tac. Ann. i. 79). Similar questions arose as the river 
formed fresh deposits during the middle ages and during the i5lh 
and 1 6th centuries. A br.anch of the Via Flaminia pa.ssetl from 
Narnia to Forum Flaminii, and is given instead of the direct line 
in the Antoninc and Jerusalem itineraries. \ road led from here 
to the Via .Salaria at Reate. Iiitcramna is also mentioned in 
Cicero’s time as being the place where Clodius wished to prove 
that he was on the night when he was caught in Caesar’s lioiise 
at the celebration of the rites of the Bona Dca. 'L'he Emperor 
Tacitus and his brother Florianiis were ])robably natives of Inter- 
amna, which also has been claimed as the birthplace of Tacitus 
the historian, but with less reason. During most of the middle 
ages and up till i86o Terni was subject to the popes. It was the 
scene of the defeat of the Neapolitans by the Frencli on the 27th of 
November 179H. 

TERPANDER, of Antissa in Le.sbo.s, Greek poet and musician. 
About the time of the Second Messenian war, he .settled in 
Sparta, whither, according to some accounts, he had been 
summoned by command of the Delphian oracle, to compose 
the differences which had arisen between different classes in 


the state. Here he gained the prize in the mu.sical contests at 
the festival Carnca (676-2 n.c. ; Athenaeus, 635 E.). He is 
regarded as the real founder of Greek classical music, and of 
lyric poetry ; but as to his innovations in music our information 
is imperfect. According to Strabo (xiii. p. 6i8) he increased 
the number of strings in the lyre from four to seven ; others 
take the fragment of 'I'erpander on which Strabo bases his 
statement (bergk, 5) to mean that he developed the citharoedic 
nomos (sung to the accompaniment of the cithara or lyre) by 
making the divisions of the ode seven in.stcad of four, l’he 
.seven-stringed lyre was probably already in existence. Tcr- 
pandcr is also said to have introduced several new rhythms in 
addition to the dactylic, and to ha\'e been famous as a composer 
of drinking-songs. 

Fragments (the genuineness of which is doubtful) in T. Bergk, 
Poetae Lvrici Graen, iii. ; see also O. Lowe, De Terpandri Lcsbii 
aetntc (iS6q), who places him about 676 n.c. 

TERPENES, in organic chemistry, the generic name of a 
group of hydrocarbons of the general formula (Ckll^)„, and the 
more important oxygen derivatives, mainly alcohols, aldehydes 
and ketones, derived from them. They may be classified into 
several distinct groups : hemiter penes, i terpenes proper, 

("lolla; > sesquiterpenes, C,,r,H,4 ,* and polyter penes (QH^),,. In 
addition to these, a series of open-chain olefine terpenes is knowm. 

The chief sources of the terpenes and their derivatives arc 
the essential oils obtained by the distillation or extraction by 
pressure of various plants, chiefly of the Conifcrac and different 
species of Citrus, (ertain of the.so oils consist very largely of 
hydrocarbons; for e.xample, those of turpentine, citron, tlunie, 
orange, pine-nccdlc, goldcnrod (from Solidago canadensis) and 
cypress, while otluTS contain as their chief constituents 
various alcoholic and kctonic substances. With the exception 
of camphene, all the terpenes are liquids, boiling approximately 
betw'ecn t6o® and 190® C., so that it is almost impossible to 
separate them from the various essiattial oils by fractional 
distillation, [n order to prt'parc the individual members pure, 
advantage is taken of the different physical properties of their 
derivatives. The terpcn(‘s all possess a ('haracteristic odour 
and arc fairly stable to alkalis, but are easily decomposed by 
acids or by heating to a suflicicntly high temperature. Many 
polymerize readily, or are transformed into isomers by boiling 
with dilute alcoholic .sulphuric acid. Some oxidize rapidly on 
exposure to air, passing into resinous substances. 'The forma- 
tion of addition compounds with the halogens, halogen hydrides, 
and with nitrosyl chloride, is characteristic of many, whilst 
others unite readily with nitrogen peroxide. According to 
A. v. Baeyer {Ber., 1895, 28, p. 648 ; 1896, 29, p. 10) the 
nitrosochloridcs are not simple addition products, but bi- 
molccular compounds or bisnitrosochlorides. 

Hemiti:rpknks 

'I'hc best known is Isoprene, C.JIh, which is obtained on distilling 
caoutchouc or gutta-percha. It was synthesized by W. Euler 
{Bcr., 1897, 30, p. 1989) by distilling the addition compound of 
methyl iodide and 2 ■ 3* 5-trimcthylpyrollidine with caustic potash. 
It is an unstable liquid which boils at 33*5® C., and on heating 
rapidly polymerizes to dipentene, the same change being cffecteil 
by hydrochloric acid. In ethereal solution it combines with 
bromine to form an unstable liquid dibromide ; it also unites with 
one molecule of hytlrobromic acifl to form the same tertiary bromide 
as dimethylallyleiie ; this points to its lx*ing /3-methyldi vinyl, 
CII.J : C(('IL) • CH : Clio (V. A. Mokiew^sky, Jour. Soc. /hys. Chint. 
Russ., 19(X), 32, p. 207). 

Terpenes Proper 

The terjR'nes proper may be subdivided into the simple mono- 
cyclic terpenes and the more complex (usually bicyclic) terpenes. 
The monocyclic terpenes are hydro derivatives of paracymene. 
A. V. Baeyer proposed the following nomenclature : the dihydro- 
paracymenes are called terpadienes. the tetrahydrocyinenes be- 
coming ter]ienes and the hexahydrocymene terpan, the carbon 
atoms being TUimb<*Ted as shown in the inset formula: 

In the more complex terpenes the name — ^ 

camphene is retained, and cam])hanc is 
used for the dihyflrocamphene. G. 

Wagner {Bcr,, 1H94, 27, p. 1636 Anm.) 

designates the hexahydrocymenes menthans, the tetrahydrocymenes 
menthenes, and tlie dihydrocymencs menthadienes. The position 
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of the double linking in the molecule is shown by the use of the 
symbol A followed by the number of the carbon atom immediately 
preceding it. 

Monocyclic rLKPKNE Group 

Limonene, Ai : 8(9) terpadiene, is known in three forms, 

namely r/-limonene. /-linionene, and i-limonenc or dipentene. 
<f-Limonene is the chief constituent of oil of orango-rind, and is 
also found in oil of lemon and oil of bergamot. /-Limoneiic is 
found in oil of I'lr-cones and in Russian jiejipermmt oil. Both are 
pleasant-smelling liquids, which boil at 175 i/o'" C. I hey dillor 
from each other only in rotatory power. Dr'- hydrochloric acid 
gas converts them into optically active linionene hytlrochloride, 
while in the moist condition it gives dipentene dihydrochloride. 
When heated to a sntticiently high temperature they are con- 
verted into dipentene. Four optically active mtrosochlorides are 
known, two corresponding to each of the active limonenes, and 
these on heating with alcoholic potash are converted into rf- and 
f-ciirvoximc. Dipentene (/-linionene) is found widely ilistributeil 
in many essential oils, c.g. of camphor, Kussiaii turpeiitme, cubebs, 
bergamot, cardamom. .V:c., and is also a product of the dry dis- 
tillation of many vegetable resins. It may be produced by heating 
many terpeiies (pineiie, camphene. sylvestrenc. lirnoiicnc) for scvtTal 
hours at 250-270'* C. ; or hy the polymerization of isoprene at 
300 C. I'o obtain pure dipentene it is best to heat dipmitenc 
hydrochloriile with anhydrous sodium acetate and glacial acetic 
acid (O. Wailach, Ann. Chrni. Phurm., 18S7, 239. p. 3). It is a 
plea.sant-siiK'lliiig liquid, which boils at 175-171)“ C.. and poly- 
mciizcs on heating to high temperaturc^. When warmed with 
alcoholic salj)huric acid it yields terpinene, whilst concentrated 
sulphuric acid or phosplioriis pentasulpliide convert it into para- 
cyrnene. Dipenbaie dihydrochloridi*, Ciylli,; ■ 2I ICl, best prepared 
by passing a current of hydrochloric acid gas over the surface of 
a glacial acetic acid solution of dipentene, crystallizes in rhombic 
tables which melt at 50^ C. ami boil at 118- 120“ C. (10 mni.). It 
is ajiparently a /raws-compovind, for v. Baeyer {Per., i«893, 2(>. 
p. 2863) lias olitained a c/.s-ilihytlrochlcuide of melting-poiat 25“ 
{circa), by tlie actioti of hydrochloric acid on cineol. 

Terpinohne, Ai : 4(8) terpadiene, has not as vet 
been observed in essential oils. It is formed bv the 
action of hot dilute sulphuric aci<l on terpineol, terpin 
hydrate and cineol. It is an inactive licpiid boiling at 
183-185® C., and is readily converted into t<Tpinene 
by acids. 

Terpinene, Ai : 4(8) terpadiene (?), is found in cardamom oil and 
in oil of marjoram. It is formed by the action ol alcoliolic sul- 
phuric acid on dipentene, terpin hydrate, cineol iihellaiidrcne or 
terpineol ; or by the action of formic acid on linalool. 

Phcllandrcnc is a mixture of At ; s toqiadiene and A2 : 1(7) 
terpadiene (p.seudo-phellandrenc) (F. W. Semmlor, Her., 1903, 36, 
p. 1749). It is found as rf-phellandrene in oil of water-fennel and 
oil of eleini, and as /-phell indreiic in Australian eucalyptus oil and 
oil of bay. It is an exceedingly unst.tble compound, and must l»e 
extracted from the oils by distillation in vacuo, Tlie hydrocarbons 
obtained from elcini oil and eucalyptus oil corrcs])ond to At * 5 
terpaclicuc, A similar hydrocarbon was obtainetl by ('. Harries ami 
M. Johnson {Her,, 1905, 3S, p. 1832) by converting carvone hydro- 
bromide into A6 terpenone-.’, then, by phosphorus pcntachloride, 
into chlor-2-phellandreiie, which is finally reduced. 

Sylvesirone , Ai : H(q) meta-terpadiene, is lound in Swedi-sh and 
Russian oil of turpentine and in various piiie oils. It boils at 
175-176° C. and is dextro-rotatory. It is om^ of the most stable 
ol the terpenes and gives a characteristic dei’j) blue colour 011 the 
addition of a drop of sulphuric acid to its solution in acetic an- 
hydride. On treating the hydrobroniide with bromiru* in the 
presence of iodine, a product is obtained which on reduction yields 
ineta-cymene (A. v. Baeyer and V. Villiger, Her., iSe^S. 31, p, 2097). 

Carvestrenc is obtained by the distillation ol carylamine or vestry- 
lamine hydrochloride (A. v. Baeyer, Her., 1894,, 27, pp. 3485 seq.). 
It is regarded by Baeyer as /-sylvestrenc. It was synth<-sized by 
W. H. Perkin and G. Tattersall (Proc. Chem. Snc., 1907, 22, p. 268) 
by the application of the Grigiiard reaction to the ethyl ester of 
7-ketohcxahydrobenzoic acid (i). By the action of magnesium 
methyl iodide this ester yields the lactone of 7-hydroxy-hexahy(lro- 
meta-toluic acid, which is transformed by liydrobromic acid into 
the corresponding y-broino-hexnhydnj-meta’toluic acid. This 
latter substance by the action of pyridine yields tetrahydro-meUi- 
toluic acid, the ester of which by magnesium metliyl iodide is con- 
verted into A*i-ineta menthenol-8 (2). 'Phe meta-menthenol on 
deliydration by potas.siiim bisulpliale yields carvestreue (3) ol 
boiling-point 179-180° C. 


dioxideyickls i -methyl-4-isopropyldiketohoxampthylene. Thisketone 
is then reduced to the secondary alcohol, the hydroxyl groups 
replaced by bromine, and liydrobromic acid is then r< 'moved from 
the bromo-compound by boiling it with quinoline, le.iving the ter- 
pene. It is a liquid which boils at 174° C. and shows a complete 
terpene character. 

Alcohol .^ND Ketone Derivatives 

Menthol (terpan-ol-3), Ci„Ho,,0. 'I'he laevo variety is the chief 
portion of oil of peppermint ; it may be ])reparetl by reducing the 
Tuenthone obtained by F. Beckmann and M. I’leissner {Ann,, 1891, 
262. p. 21) Irorn pnk'gone hyilrobromidc with sodium and alcohol. 
It crystallizes in prisms which melt at 43“ ('. and bod at 212“ 

It is readily oxidized by chromic acid to the corresponding ketone 
menthone. By the action of phosphorus pentoxide, or /inc chloride, 
it is converteil into menthene, ami when heated with 

anhytlroiis copjXT sulphate to 250® C. it yields paia-c\mene. It is 
re<lnced by hv<Inodir aciil and phosphorus to hexah vdrocymene. 
I'he phosphorus haloids yield lialoid esters of composition 
which, according to 1 . f.. Kondakow (ym/r. prakt. Chi))}., 1899 [2], 
60. p. 257) are to be regarded as tertiary esters ; a similar type ol 
reaction is found in the cn.se of carvomeiithol. .'\ d mentliol has 
been preparetl from the /-mixture obtained by reducing imnlhonv 
w'ith .sotlium. I he mixture is benzoylateil, and the li<iuul //-menthol 
benzf)ate separated and hydrolysed. 

Tertiary menthol (terpaii-ol-4 ), a li([iiid boiling at 07-101® C. 
(20 mm.), has been obtained by the hydrolysis of flic e^ ttu' iircpared 
by liealmg menthene with trichloracetic acid (.A. Ixeychler and 
L. Ma.s.soii, Her,, 1896, 20. p. 1844). It po.ssesses a l.iint pcp]MT- 
mint otiour. W. 11 . Perkin, juiir. {True. Chem. Soi ., 1905, 21, 
p. 255) synthesized it from 1*4 methylrir/nhexnnone ; sodium 
carlKMiate converts o-liromliexahydro-para-toliiic acid (1) into 
A* I -tctrahydro-])ara-toluic acid and a-oxyhcxahydri)-])ara-tohiic 
acid, ami the latter on treatment with dilute snlj^huric acid yields 
1 •4-nicthylf VI /ohexanone (2), whieh by the action ol magnesium 
isoywopyl ioilide and subsciyuent hydrolysis is converted into 
tertiary menthol (3). 
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A synthetical monocyclic terpene, viz. i-inethyl-4-isopropyl 
dihydrocymcnc w^as preyiared by A. v. Baeyer {Her., 1893, 26. 
p. 232). Succino-succinic ester is converted into the methyl iso- 
projjyl derivative, which on hydroly.sis and elimination of carbon 


Terpin (terpan-diol 1*8), C,„H,k(OII). 2, is known in two stereo- 
isomeric forms, c/.s-terpin and /r////4-tery)in. I'he trails- form is 
oV)taiiied by adding silver acetati' to a glacial acetic acid solution 
of diy^entenc dihydrochloride, liltering and neutralizing the lilt rate 
by caustic soda. It is then extracted with ether, and the acetyl 
derivative so obtained is hydrolysed by alcoholic jiotash. It 
crystallizes in prisms, which melt at 156 158® C., and boil at 
263-2t’)5® C. It is converted into leryuneol by diluttt sulphuric 
acid. The r/5-comy>ound iiu‘lt.s at lo.) 105° C. and may he y>re- 
yiared l>y heating its hydrate. Terpin hyclrate, ,^(01 l)o • HX), 
crystallizes in prisms which melt at i 16“ C. It is prepared by 
acting with dilute mineral acids on linionene or dipciitem*. When 
boiled 'wdth glacial acetic acid it is converted into teqiincol, while 
concentrated l;y<lriodic acid at 210“ C. reduces it to Jiexahvdro- 
cymene. When heated with dilute sul]ihnric aci<l it gives a iiuinber 
of com]‘)Onnds, which may lx; considered as arising from the loss 
of one or two moleciili's of water from one iiiolecide of terpin. 

Cineol, is an inner oxide of terpin. It is fonntl in the 

oils of worinsecd, cajaput, eucalyptus, laurel, galanga. camphor 
and of lavender. It may lx* jirepared by passing a cnriTni oi dry 
hydrochloric acid gas into wormseed oil, the precipitated hydro- 
chloride being then distilled in a current of steam (O. Wailach 
ami W. Bra.ss, Ann., 1884, 225, p. 297). It is an inactive liquid, 
which boils at 176® C. The oxygen atom in the moh^cnle docs not 
appear to possess either an alcoholic, ketonic, aldchydic or acid 
function. 

Terpineol (Ai-terpen-ol-8), C^„H,;(OIl). The term “terpineol ” 
has been used to denote what is now known to be a mixture of 
various isomeric alcohols. Liquid terpineols have been isolated 
from the oils of Hri^cron canadense, of marjoram and ot camphor. 
Li/piid terpineol is genera 11 v ]>repa?'erl bv the action of tlilnte sul- 
phuric acid on terpin hydr.atc. It consists of a mixture of various 
ysomers, from whicli a solid terpineol melting at 35® C. and an 
i.sorneric A-8(9) tcrpen-ol-r, melting at 32° C.. have been isolated 
(K. StC])hnn and J. Halle, Her., 1902. 35, p. 2147. See also 

G. Bouchardat, Cnmptcs rendus, 1887, 104, p. 996; 1895, 121, 

p. 141 ; Schimmcl fk. Co., Semi-annual Reports, Oct. 1897, p. ii ; 

J. Godlewsky, Chem, Centralhlatt, 1899 (1.), p. 1241). Solid ter- 

jiineol exists in active and racemic forms. 'The 
^ active form was obtained by F. W. Semmler {Her., 

‘ cil../ X'H.. 28. ]). 2190) by replacing the halogen atoms 

*(,) " in the active monohydrobromide of Uinoiiene by 

the hydroxyl group ; it has also been obtained by 
the action of acetic acid on linalool. The racemic variety has been 
prepared by the action of formic acid on gcraniol, ami was synthesized 
by the following metliod (W. H. Perkin, junr., Jour. Chem. S'u:., 1904, 
85, p, 654). 7-Cyanpcntane tricarboxylic e.stcr (1) (prcpareii by the 
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action of cyaiiacetic ost(*r on /i-ioclo propionic ester) is iiydrolysed to i from citronellal by converting this compound into isopulegol acetate 
pentane-a7t-ti-icarboxylic aciil (2), which when boiled with acetic ' by acetic anhydride ; this ester is hydrolysed, and the isopulegol 


anh>(lridc and distilled gives 5 -ketohexahydrobenzoic acid (3). 
The ester of this acid, wlien treated with the Grignard reagent, 
yields f5-oxyh.‘xahy«lrotoluic acid (4), which is converted into the 
corrv*s]K)nding I )rom -compound by fuming hydrobromic acid. This 
lattt r compound on treatment with ililute alkali or pyridine yields 
.A*3-Letrahydro-para-toliiic acid (5), the ester of whicli with mag- 
iiesi.iin ;uid uietliyi iodide furnishes terpincol (6) : — 


( • t'K:. ' LH ,)X(e.N)COJi (IIOX • CH„ • CH-jot: 


VhcOjH 
H.. ‘ CM./ 


CM -CM,, 


< CH -CII... 

■ Vh • l 
:ii.. • CM./ 


synthesis determines the constitution of terpin (7) and of is 


di])entene (X). since tlie former is produced by the action ol 5 per 
cent. sul])huric acid on terpineol, unil the latter by heating terpincol 
with acid sodium sulphate. 


oxidized to isopulegone, which on treatment with baryta yields 
pulcgone. Pulegone rerluces ammoniacal silver nitrate on long 
boiling. It is reduced by hydrogen to /-menthol. When heated 
with water to 250 ' C. it yields methyl-i-cvr/ehexanone-3 and acetone. 
When mcthylryf/ehcxaiione and acetone are condensed together in 
the presence of sodium methylate, an isomer of pulegone boiling 
at 215-216® C. is obtained. Ihilegone combiiu's with hydrobromic 
acid to form a hydrobromide, which on heating 
-H'COjlI in methyl alcohol solution with basic lead nitrate 

is converti'il into isopulegone (A 8{y)-terpenone-3) 
(C. Harries and G. Kddcr, Her., 1890. 32, 

p. 3361). It is a laevo-rotatory liquid. A dextro- 
form (a. inixtiire) is also obtained by the oxida- 
tion of ippulegol with chromic acid. On 
•CH.,'^ " reduction it yields isopulegol and no menthol 

(t'f. pulegone). 

Carvonc (A 6 : 8(9)-terpadiene-one-2), C,„Il,40. 
is an unsaturated optically active ketone which is fouiKl 


C.H..‘C M./ 
(?) T.-n-ni 


'i.‘erpiiieol adds on iiitrosyl cldoride to form a nitrosochloride, 
.'hich on elimination of hydrochloric acid yields th«‘ oxime of an 
unsaturated oxy ketone ; tliis on boiling with aculs is converted 
into inactive carvone. When redncetl by the method of Sabatier 
and Sen(ler(Mis it Jonns hexahydrocymene (A. Haller, Complvs 
ii’titins, TQi.;, 140, p. 1303); when oxidizxHl with Caro’s reagent 
ii yielrjs tiJoxyliexaiiydro'.ymene (A. v. Ikieyer :ind V. Villiger. liry., 
^Sgy. 32. 3625). Tor an isomeric terpineol (A * 8(9) terpenol-i) 

set‘ A. v. li.ieyer, /fcr., 1894, 27, pp. 443, 815. 

JSlvnthovr (terpan-one-3), C,„H,/.), occurs with menthol in oil of 
'])])erniinl. It was lirst obtainetl by M. Moriya (Jouy. them. Sue,, 
i.sxi, 30, [>. 77) ])v oxidizing menthol witli chromic acid mixture 
Ml 1 ju' C., arul was described as an inactive conqKJund ; but K. W. 
.Vlkinson (ibid., 1S82, 41, p. 50) showed that wIk-u menthol was 
oxiilized at 135' ('. a strongly dextro-rotatory meiillione was pro- 
duced. h'or the preparation of /-mentlmiie and ^/-isomenthonc 
(HecUmdim’s r/-ruentlioiie) s('e K. Hockniami, Anti., 1889, 250, 
p. 325 ; 1891, 2 ()J, ])p. 21 seq. 'I'lie iTienth.oiie obtained by 


tieckmann by the reduction of })ulegone hydrobromidc was shown 
by ('. Martino (Ann. chitn. pJiv^., 1904 (8), 3. ]). 4()) to be not com- 
nichdv iilentical with /-menthone ; it is consequently designated 
t-*-menthoii(5. An inactive menthone has been synthesized as 
ioilows. / 3 -?.lethyl pinielic ester is converted liy so<liuin ethvlatc 
into iiieth yl-i -cvc/nhexaiJon-3-carl)Oxylic ester-4, into wliicli the iso- 
jiropyl group is introduced (also in position 4) by the action ol 
isopropyl iodidu and sodium etlivlate. The ester is then hydrolysed, 
and carbon dioxide eliminated from the carboxyl group, when 
inactive menthone is olitaiiied (A. Einhorn auvl I.. Klages. lUr., 
I'XM. 34. ]). 3793). It lioils at 204-206® C.. wlicreas Beckmann’s 
ineiithones boil at 208® A. Ilalh'r and T. Martine (Coniptrs 

xiidns, 19115. 140, ]). 130) synthesized natural menthone from 
isopropyl iodide :md the sodium deriv'^ativc of nietlivl-i-rt'c/u- 
]ie\anoiie-3. It has also been prepared liv condensing mctliyl- 
in'xanoue with ethyl acetate, l!ie resulting metliyl-i acetyl-4-ci'r/o- 
h'-xan(me-3 being converletl into the isojiiopyl derivative, yiehling 
aci'tylmenlhone, which is then hydrolysed to menthone (G. Leser, 
Coinptrs rendus. fQ02, i ^4, p. in 5). A. Koltz and E. Hesse (Hwrt.. 


duced by the action ol 5 per very wndely distributed in nature. The dextro-furm is the 

die latter by heating terpineol j chief constituent of oil of caraway, and is also found in oil 

! of dill ; the laevo-form is found in oil of spearmint and 
kuromoji oil. The ilextro-fonn is obtained practically ])ure 
A. 11 ((CM ) on CM distillation of caraway oil; the lacvo-iorm 

“* ’ ■' ^cn.. I from the oils containing it. by first forming its addition coin- 

„ (K) n . ! pound with siilphundteil hydrogen, deconijiosing this by alcoholic 

jiotash. and distilling the jirodiict in a cuiTcnt of steani. It may 
e to form a nitrosochloride, ! be synthetically juepared from limonene nitrosochloride, alcoholic 
acid yields th«‘ oxime of an ' potash converting tins comjioiiiid into /-car vox i me, which on boiling 
ling with acitls is converted j witli tlilute snlpluiric acid yieltls /-carvone ; similarly terpincol 
1 by the method of Sabatier | nitrosochloride by the action of sodium I'thylatc yields oxydihydro- 
lymene (A. Haller. Comptes ] carvoxime, which on hydrolysis yields /-carvone. On heating with 
ixidiz.eil with Caro’s reagent i phosphoric aci<I carvom^ is convi-rtt^d into carvacrol (i-melhyl-2- 
. Ikieyer and V. Villiger. Hey., oxy-4 isopropyllnuizene). Carvone is closely related to phellandrene, 

terpineol (A * 8(9) terpenol-i) 1 for(\ Harries anil M. Jolmsou (Hev., 1905, 38, p. 1832), by reduction 

43, 815. 1 of carvone hydrobiomiile, obtained A 6-terpeiione-2, wliich with 

)c:curs with menthol in oil of | phosphorus pimtachloride gives i'hlor-2-a-pliell.nndr'.'iie. 

M. Moriya (Jouy. Client. Sue., I 

•1 with chromic acid mixture 1 Bi-C'yclic 'If.rpkne Group 

active conqKJund ; but K. W. , 

wed that whi-n menthol was ' A nomenclature for the bicycHc hydrocarbons was devised by 
-rotatory menthone was pro- A. v. Haeyer (Hey., 1900, 33, p. 377 • )• According to this system 
lenthoiie and ^/-isomenthonc each hydrocarlion contains two tc'itiary carbon atoms, which are 
ockniann, Ann., 1889, 250, | combined witli each olhen- tliree times, c'iiher directly or by means 
file ITienth.oiie obtained by I ol other intervening carbon atoms, the combination fcumiv ;; a 


series of bridges.” Thc'se bridges arc distinguished by .lumbers, 
demoting the number of carbon atoms contained in them, the 
direct union of the two tertiary carbon atoms being designated 
as o; if one carbon atom intervene s, tlien the number 1 is used, 
and so on. Thus thre e numbers serve as the “ characteristic ” 
for ttie compoimd. Hydroi .irhons of this e l, ass with five atoms of 
carbon are te*rmed ” /i/nr/fTpentanc's," witli six catoms of carbon 
“ />/Vvr/e)he*xaims,” A'C. Thus, for example, the compoimd (r) would 
be calK-d” />/oY/n-(i • i • 3)- H..C-aiv. IIX-CM.. 

he.a)t:ine,” and (2) would be “ I j \ . “1 1 ‘ 

■d/rv./cMo-.d)Vpt.ne.” 

Thujene (tan ace tone), HX t.i bgC CH/ 

C,„Hj,j, is a ilerivativc of /;/f vr/o-(o * i * 3)-hcxanc. The name w^as 
first given to tlie^ hydrocarbon obtainc'd by F. W. Semmler 
(Her., 1892, 23, }). 3345) on the dry distillation of thiijylnminc 
hydrochloride. It is a liepiid which boils at 60-63® (14 mrn.). 
and has been shown by L. 'rschugaetf to be a monocyclic 
hydrocarbon, for wliich he proposes the naiiic ” isothujene.” The 
true thuiemo waas ]>n*pared by J.. 'rschiigaett (Hev., igoe^), 33, p. 3118) 


6^05, 342, p. 306) convert inethylhexanone (i) bv means of ethvl hy heating the methyl xanlhogenic ester obtained from thujyl 
oxalate and subsequent hydrolysis into methylhe xanone oxalic alcohol. It is exccealingly unstable. 'I'lie isomeric / 3 -thnjene was 
acid (2). the iso])ro]jyl ester of wdiicli on treatment witli a methyl also obtained by the same investigator by the dry distillation of 
alcohol solution of c.nistic pol.ash yields i/-mcnthone (3). " trimeihylthujyl ammoniiiin hydroxide. It boils at 150-15T' C., and 

]K)sse.s.ses a different rcitatory jiower. 

•'* -CHx ^ ^ ^ ^ ^ ’ XH.. 'Cn..^ ’’ derivative, is found in oil of savine, from which 

" it was first obtained by I^'. W. Semmler (/fc/'.. igex), 

33, ]). 1453). On shaking writh dilute* sulphuric 
C'. Wallacli (Amt., ipcx), 312, p. 171) .showed that the oxime.s of I aciel it yields terpinened (Ai-terpen-e)l-4) (O. Wallach, Her.. 1967, 
cyclic k(*t canes are converted liy phosphorus pentoxiele into iso- 40, p. 592). 

oximes, which are readily decom])e)sed by concentrated liyilro- ! Hinctte, C,ftH,,i. <lerive<i from hirvclo-(i * l * 3)-lieptane‘, is found 
e^hloric aenel to yield aliphatic amino-acids; in this way menthone in many essential oils, and is the chief constituent of oil of tur- 
niay be converted into f-aniido-decylic acid, j^emtine ; the /-variedy is found in Freneh oil of turpc*ntine, the 

/ryr W H-riT/MH \ -(XUIU -rnu f/-variety in Russian, American and Swedish oil of tur|)entine. 

((dl,),( K ( 11(NH,) (( H,).,-CH(( H,)-CH,-(. 0 ,H. constituent of the oils of sage, Einon. eucalyptus. 

Diosphcnol, C,„H„( 0 .„ wliich ocenirs in the essential oil of bucco olibaniim, bay, fenne*!, sassafras, rosemary and of yale?rian. 1 ho 
leaves (Horosma hetnlina) may be synthesized by oxidizing oxy- active varieties are obtained by the fractional distillation of tiic 
iiiolhylene! meiitheme. Sodium in alcoholic solution reeliices it to various oils of tur])entine. The inactive variety is obtained by 
para-tei pane-di-ol (2*3). heating pinene nitreosochloride with an excess of aniline (O. Wallach, 

Jhh'i^onc (A 4(,8)-teri)eiione-3), is an unsaturated ketone Ann., 1880, 252. p. 132 ; 1890, 238, p. 243), or better with methyl- 

found in pennyrcjyal oil, Irom whiedi it may be obtained by dis- aniline (W. A. Tiklen). i'lie* three varieties boil at 155-156® C. 
tillation in vacuo. It is a elextro-rotatory liquid which boils at I Pinene rcatlily alisorbs owgen from the air, resinous products being 
22i-222®C. F. Tiemann (Her., 1897. 30. p. 22) synthesized it i formed, together w'ith small quantities of formic and acetic acids. 
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Acid oxidizing agents convert it into terephthalic and terebic acids, 
whilst alkaline potassinm permanganate in dilute solution oxidizes 
it to pinene glycol, C,oH,rt(OH)o, pinojiic acid, t joHuPa- 1^**^*^ 
CuHi.O,, iVc., Ihe products of the reaction varying accordmg to the 
temperature (G. Wagner, Bcr., 1894, 27, p. 22)0; F. Tieiuanii ami 
F. W. Sciniider. Bcr., 1S91;, 28, pp. 1344, 1778). t'onceiit rated 
siilplniric acid converts it into camplieno ; and an alcoliolic solution 
of sulphuric acid gives terpinenc and terpinolene. When heatetl 
to 250 270’’ C. it yields dipentene ; the moist halogen acids at 
ordinary temperature convert it into the dihalogen halides of 
ilipentene. I)ry hydrochloric acid giv^es ]unene hydrochloride* 
(artificial camphor). a white er^\stalline solid iilentical 

with L)omyl chloride which melts at 131'' C. hdiinination ot halogen 
hydride by means of a weak alkali (e.g. soap), silvt'r aeetatt*. »S:c.) 
converts it into camphene. Thus the conversion of piu» no into 
its Iivilrochloride is pDrobably accompanied by an intramolecular 
retirrangemeiit — 


H • C • Cil , 

.1 I I 

HC e{t HJ.. CH, -> 

•I ' ’ I ‘ 

IIX -CH 1 

yiiu-nf. 


— — I I 
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I ' I 

II.jC-CH— J h, 
Uoniyl tliloiidc. 


Nitric acid in aqueous alcoholic solution converts it into ter])in 
hydrate. Pinene nilrosochloride. C^yll^-NOCl. was first obtained 
in 1S74 by W. A. TiMeii {Jahresh., 187.4. p). 214) from nitrosyl 
chloride and a mixture of pinene and chloroform. O. Wallach 
(Ann.. 1889, 253, p-). 251) prcjxired it liy the action of acetic aci<l 
ami ethyl nitrite on oil of turpentine in presence of fuming hydro- 
chloric acid. W. A. Tilden {Jour. Chan. Soc., 190.1, 85, p). 759) 
showed that strongly active pjinene gives bad yields of the nitroso- 
chloride, since, being bimoleciilar. its formation is ndarded by the 
inversion of half of the terpiene. The nitrosochloride melts at 
115^ ('. {cina) and is a white pleasant-smelling powder. Alcoholic 
pioiash converts it into nitrosopmene, C,„H,„NO. 

Borr.Yhiir, tlerived from 6fVvf/o-(i • 2 * 2)-hep)tane, is p)re- 

paretl by heating horny 1 iodide to 170'^ C. for sevtM'al liours with a 
concentrated solution of alcoholic piotash (G. Wagner, Ht-r., 1000, 
33. p). 2121). or by decoiii])ositiou of the methyl esters of tlie /- and 
d-bornyl xanlliates, the former yielding d-bornylene and tlie latter 
/-bornylem* (I.,. Tschugaeff, Chem. Centralbhitt, 1905. i., p). 94). 

Camphene, also a 1 • 2 • 2)-heptaiie tlerivative, is 

a constituent of the oils of citronella, camp)hor, ginger and of 
rosemary, and also of French and American oil of turp)entine. It 
may be obtained by the action of sul])huric acid on pinene ; by 
heating pnnene hydrobromide or hydrochloride with sodium aceUite 
or glacial acetic acid to 200'^ C. ; or by heating boriiyl chloritle 
with aniline (O. Wallach, Ber., 1892. 25, pi. 916). According to 
Konowalow it is best prepared f.)\" heating borneol with a diluted 
sulphuric acid (i ‘ 2) lor about (i-8 hours, between 6o-lcxi° C., 
witli continual shaking, a yield of about 90 px-r cent, being obtaineil. 
The melting- cind boiling-points of campilicnc vary slightly according 
to the sources from which it is obtained, the former Ixung about 
50" C. and the latter about i59-i9F^ C. It is known in d-. /- and 
I- forms. It combines with hydrochloric aci<l to torm a h^ilro- 
chloridc, which on reduction witli sotlium ami alcohol yields earn- 
phaiie. Many different oxidation piroducts may be obtained from 
camphene by varying the conditions of e.xpieriment (J. Bredt and 
W. Jagelki. Ann., 1900, 310, pi. J 14 ; G. Wagner, Brr., 1890, 23, 
p. 2311 ; S. Moycho and F". Zienkowski, Ann., 1905. 340, pi. 17; 
J. E. Marsh and J. A. Gardner, Jour. Chem. Sue., 1891, 59, px 6.^8 ; 
1896, 69. px 74). 

Fenchene, CjoH„„ a /)iryr/u-( i • 2 • 2)-hepitaiie derivative, is not 
found in any naturally occurring proflucts. The hydrocarbon may 
be obtained by the reduction of fenclione and elimination of water 
from the resulting fenchyl alcohol, or by the elimination of halogen 
hydride from the fenchyl halogen compounds (O. Wallach, Ann., 
1802, 263, p. 145 ; 1898, 302. pip). 371 seip.). 

The above fciVyr/u-terpene hydrocarbons arc most probal)ly best 
represented by the following formulae (pinene is given above) : — 


/CH-C(CH3) 

XH'CHICIK) 

xii-c=cn3 





fall, ■ 

a-lTiujcne 

/9-ThujViic 

Sabinnu! 

ai3*C(CH,)-CH 

CH.-CII - C:CHa 

CrI...-CII C:CIIa 

1 cVh,), II 

J ■ 1 

1 c!(Ch,), 1 

CHj-CH c!h 

CHa-CH-qCH,)., 

CH. -CH — LII3 

liornvlene 

Camphene 

lAnchfiir, 


Alcohol and Ketonk Derivatives 

Borneol (Borneo camphor), C,„H,70II occurs in the pith cavities 
of Dryobalanops camphor a, and in the oils of s|)ike and rosemary ; 
esters are fouml in many lir and pine oils. It may lie prej)ared 
by healing camplior with alcoholic piotash (Af. Bertlielot, Ann., 
1859, 12, p. 363) ; or by reducing camphor in alcoholic solution 


with sodium (O. Wallach, Ann., 1885, 230, p. 225 ; J. Bertram 
and II. Walbaum, Jour, prak, Chem., 1894 (2), 49, px 12). L. Tscliu- 
gaetf (Chem. Ccntralhlatt, 1905, i., p>. 94) obtains pure. </-borneol as 
follows; — Impure ^i-borneol (containing isoborneol) obtained in the 
reduction ol caiiipihor is dissolved in xylene and conx erted into the 
sodium salt by metallic soiliiim. dhi-s salt is then turned into the 
xaiithate, Cjol firOCS.^Na, whicli with methyl sulph.ite yields the 
corresponding methyl ester. 'ITie unchanged isoborucol is removed 
bv steam ilistillation, which also decompioses any im thyl xanthate. 
of isolxirneol that may have, bc’cn formed. The rt'sidue is crystal- 
lized and hydrolysed, when pure borneol is obtained. It beliaves 
as a secomlary alcohol. Nitric acid oxidizes it to camphor, and 
when heated with p:)otassium l)isul})hate, it givi'S camphem*. Witli 
p)hosphonis p)entachloriile it forms a bornyl chloride, identical with 
p)iiieiie hyilrochloride. 

Isoborneol is a tertiary alcohol wdiicli may l)e obtained by dis- 
solving camphene in glacial acetic acid, adding dilute sulpilmric 
acitl aiul heating to 50 60° C. for a. few ininntes, the isobornyl 
acetate so formed being then liydrolysod (J. Bertram and li. Wal- 
baiini, loc. cit.). It crystallizes in leallets, which readily sublime. 
Chromic acid o.xitlizes it to camp">hor. 

Thiijone (taiiacetone), is found in many (?ssenlial oils. 

Oil of thuja contains chieliy a-tliiijone, and oil of tansy chiefly 
/i-thujoiie. Oil of arteinisia and oil of sage contain a mixture of 
the two, whilst oil of absinthe contains p^rincipally the variety, 
i'he tw'o forms may bi; obtained by fractional distdlation of the 
oils, followed by a fractional crystallization of their semicarbazones 
from methyl alcohol. a-Thujoue is laevorotatorv and when 
warmed with alcoholic ])ot-ash it is pxartially converted into 
^Fthnjone. Sodium in tlie presence of alcohol reduce s it to thnjyl 
alcohol, which on re-oxidation is converted into /FUuijone. The 
/3-form is dextro-rotatory and is partially ronveited into the 
a-variety by alcoholic p^otash. When lieated to 280” tlnijone is 
transformed into the isomeric carvotanacetone (Ab-terpenone-2). 
On boiling with ferric chloride it yiekls carvacrol. Hot dilute 
sul|)huric acid converts it into isothiijoiie (dimethyl- 1 • 2-isoprop)yl- 
3-cvrA)p>enteiie-i-one-5). Thujoiu'. l)ehaves as a saturated comi)oiind 
and forms a characteristic tribromide. When heated with zinc 
chloride it yields livdr()y)seudocuniene. According to F. W. 
Semiiiler (Ber., 1900. 33, p). 275 ; 1903, 36, p. 4367) it is to be 

considered as a mcthyl-2-isoprop)yl-5-AiVyr/o-({) • 1 • 3)-liexan()ne-3. 

Carone, C,(,Ii|,.(), is a iriinetliyl-3 * 7 • 7-Ah yr/(;-(() • i • 4)-hepta- 
none-2, obtained by acting with alcoholic j)otasii on dihydrocarvone 
hydrobromide (A. v. Baeyer, Brr., 1896, 29, pp>. 5, 2799 ; 1898, 

31, pp. 1401, 2067). It is a colourless oil, having the odour of 

camphor and piepipiermint, and boiling at 210® It is known in 
d-, and i-forms. It does not combine with sodium bisulp)hite. 
When heated it is transformed into carvenone. It is slablt^ to 
cold potassium p)ermanganate solution, but on heating gives a 
tlilxisic acid, caronic acid, C.,H„((X").jH).,, which Baeyer suggested 
w'as a gew-diniethyltriiiieliiylene.-i • 2-dicarboxylic acid. 'I'his was 
confirmed by W. II. lA'rkin, junr. (Jour. Chem. Soc., 1899, 75, 
p). 48) who synthesized tlie acid from dimethy lacy lie ethyl e.stcr. 
This ester with ethyl malonaie yields cthyldjini*th\lpropane- 
tricarboxylic ester, which on hydrolysis and subsequent heating 
is converted into /3^-dimethyl glutaric acid, 'flic a-broindimethyl 
ester of this acid when heated with alcoholic pjotash j'ielcls cis-, 
and /nm.v -caronic acids, luicarvonc, is a trimethyl- 

3-7 * 7-AfcvrA^-(o • 1 • 4)-hepteiie-3-oiH!-2. O. Wallach (zD///., 1905, 

94) suggests that the ketone possesses tlie structure of a 
trimcthyl-i * 4 • 4-m'/ohcp)tadienc-5 -7-0110-2. Pliosphorns pienta- 
chlorijle converts it into 2-chlorcymene (y\. Kluges, y>Vr., 1899, 

32. p. 2558). 

Camphor, is a tririiethyl-i - 7 - 7-A.’cyr/u-(i - 2 • 2)-hepta- 

none-2. The li-varicty is found in the cainjihor tree (Laurus 

camphora), from w-liich it may be obtained by distillation in steam, 
rhe /-variety is found in the oil of Matr'icaria parthenium. ft 

crystallizes in transparent prisms which piosscss a characteristic 

odour, sublimes readily and is easily soluble in the usual organic 
solvents. It boils at 209“ C. and melts at 179° C. (circa). The 
</-form may also bt^ obtained by the distillation of calcium homo- 
camphonite (A. Haller, Bull. 'Soc. Chim., 1896 (3), 15, p. 324). 
When heatcil w-ith piliosphoriis picntoxide it yields cymene, and 
with iodine, carvacrol. Nitric acid oxidizes it to campiihoric acid, 
C„lI,^((:O..H)., camphoronic acid, C„H,p,;, and other jirodiicts. It 
forms an oxime with liydroxylaminc which on dehydration yields 
a nitrile, from which by hydrolysis eampliolcnic acid, GjiIIj^.COAl, 
is obtained. It combines with aldehydes to form alkylitlenc com- 
pouiivls. and yields oxymethylene compionnds w'Ihmi subjected to 
the “ ClaLsen ** reaction. It does not combine with the alkaline 
bisulpihitcs. It is readily substituted by chlorim; and bromine ; 
a,nd with fuming sulp)huric acid forms a campohor sulp^lionic acid. 
Soflium reduces it, in alcoholic solution, to borneol. When heiitcd 
with sodium formate to 120° C. it is converted into bornylaminc. 
Caro’s aci<l converts it into cainp)holid, and a cornpioiind CjnH.j.O^ 
(A. V. Baeyer and V. Villigcr, Ber., 1899, 32, px 3630). When 
heated with concentrated sulp)huric acid to T05-110® C. it yields 
carvenone and 4-accto- 1 • 2-xylol (J. Bredt. Ann., 1901, 314, 

P- 371). 
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A vast amount of work has been clone on the constitution of was an aa/3-trimethylcarballylic acid, a conclusion which was 
the camphor molecule. I he earlier investigp,tions on the ready j confirmed by its synihc'sis by \V. H. Perkin, junr., and J. P'. Thorpe 

formation of l)enzene derivatives by the breaking down of camphor ' (/owr. Chem. 5oc., 1897, 71, 1169): — Aceto-acetic ester is con- 

led to the view that the molecule was a simple six-membered densed with a-bromisobutyric ester, the resulting hydroxytrimethyl 
carbon ring. Subsequent research, however, showed that the j glutaratc (i) converted into the chlor- and then into the corre- 
fornnila pro]iosed by J. Bredt [Bcr., 1893. 26, p. 3047). which ' sponding cyan-trimethyl glutarate (2), which on hydrolysis with 
camphor is to be ri*garded as a /ncrc/o-heptane derivative, is correct, hydrochloric acid yields camphoronic acid (3) and some trimethyl 
I'liis formula is based cm the fact that camphoronic acid yields gfutaconic acid : — 
trimethylsuceinic, isobntyric, and carbonic acicls, and carbon 

on dry distillation, and Bredt suggested that it was an aa^- (CH.,)2CBr* COaR+( H.,(.OCHa * iCIIalaQCOaR) • C(OH)(CHa) • CH, * CO,R 

triinethylcarballylic acid, 


I IC),<: • CH., • (.:(('H,)((:o..ii) • C(CH:OXO.JI. (^'h, 

a conclusion c on tinned by its synthesis (see below). 'Phe Bredt 
formula is also supported by the synthesis of r-camphoric acid by 
G. Komppa (Her., iQui , 34. p. 2472 ; 1903, 3d, p. 433 -)- Jb this syn- 
thesis ethyl oxalate is condensoil with /3/y-(limethyl glutaric ester, and 
the resulting diketoapocamphoric est(?r ( i ) is tlien methylated to 
(liketoc.nmplioric ester (2). The keto groups in (2) are converted 
in (TI., groii])s as follows : —Sodium amalgam converts this ester 
into (lioxyc.'un])horic ester (3), which with hydriodic acid and 
phosphorus yields r-diliydrocamphoric acid. At 12^° C. this com- 
pound comljines with hydrobromic acid to form /S-bromcamphoric 
acid, which on reduction with zinc and acetic acid yields »'-camphoric 
acid (4) : 

K( iX • CII • qCHj, • • CO2R ROX ■ CH • C(CII.,)„ • ClCHa) * CO^R 

( 0 CO CO CO 

(1) {2) 

4 


X(CO„H) • CCCOaHllCHJ * CH, * CO3H (CH^lXlCO^R) * qCNKCH.,) • CH , • COjK 

(^) (2) 

Fenchnuc. is trimethyl - (2 • 7 * 7) - bicyclo - (i • 2 • 2) - hepta- 

none-3. It occurs in d- and /-forms, the former in oil of fennel 
and the latter in oil of thuja. It may be obtained from these 
oils by treating the fraction boiling l)etweeii 190-195° ('. with 
nitric acid anti distilling the product in a current of steam. The 
fenchoiies are ])leasant-sinelling oils which boil at 192-193® C., 
anti on solit I ifi cation melt at 5-6° C. They do not combine with 
sotliiim bisiilphittx They dissolve unchanged in coltl concentrated 
hytirochloric and sulphuric acitls, anil are very stable ; thus the 
moiiobroiiifenchone is only formed by heating the ketone with 
bromine to 100® C. under pressure (11. Czerny, Ber., I9(X), 53, 
p. 22S7). On oxidation with jiotassium permanganate it yields 
acetic and oxalic acids togtdher with tlimethylinalonic acid. By 
the action of hot concentrated sulphuric acid it yieltls acely 1-ortho- 
xylene, 


iiox • <,:h • tqcHa). • C(ch.,) • cOnH Koa: ■ cii • cxii.,). • qcii-i) • cOaR 

tn.. 4_11.. ^ HC(OH) CH(OII) 

( 4 ) ■' (.1) 

riiis series of reactions leads to a comjdete synthesis of camphor, 
since A. Haller {ComlHcs rendus, 189b, 122, ]>. 44b) has shown that 
comphorio :inhydride (i)on reduction yieltls cam jiholid (2), which 
by the action of potassium cyanide anti subsequent hyilrolysis of 
tlie nitrile lormed is converted into homtx;amphoric aciil (3), the 
calcium salt of which yields camphor (4) on tlistillation : — 

(I) (2) (i) (4) 

'I'lnis camphor and its oxitlation products arc to be represented as 
tn,bll CHa(«) CHa-CH-OXH CO.HCOjjH 

I (") I I I WIU2 

ni, • C{CH.,) CO {/3), CH.^ • (;(CH.4 • COJI, c H, • C(CII.,) ♦ co^h 

t .jinphoi, C.imphoric nciti, t.aijiplioionic w« id. 


/.(). AH 


:il.. -COHI XHa 

xijjir xo. 


Camphor yitdds three classes of halogen substitution tlcrivalives 
known respective!)' as a. /3 anti tt compounds, the positions being 
shown in the formula abov'e. 'fhe a compounds result by direct 
substitution, the (i and tt derivatives being formed in an indirect 
manner. Cyancamphor, * CN, is formed by ])assing cyanogen 

gas into sodium camphor, or by digesting sotlinm oxymethyleiie 
camphor with hydroxylamiiie liytlrocliloritle (L. Claisen, Ann., 
1894. 281 . p. ^51). 

7r-C.'amphor sulphonic acid results from the action of fuming 
sulphuric aciil on camphor (K. S. Kipping ami W. J. Pope, Jour, 
Chon. Soc., 1893, 63, p. 573). Camphoroxime, : NOH, was 

hrst ])repared hy K. Nageli {Ber., 1883, ib, p. 497). 

/-('amphor is formed by the action of nitric acid on /-borneol 
(\V. J. Pope anti A. \V. Harvey, Jour. CJunn. Soc., IQOI, 79, p. 7O). 
y-CaTii])hor melts at 178-179° C. (for its preparation sec A. Debierne, 
Com pics rendns, 1899, 128, p. mo; \V. A. Noyes, Amer. Chem. 
Jour., 1901;. 27. p. 430). 

Camphoric mid. Four optically active and two inactive forms 
of this acni are known. The most important is the rZ-fonn, wdiich 
is protluced by the oxitlation of t/-camphor with nitric acid. It 
crystallizes in plates or prisms which melt at 187® C. Potassium 
permanganate oxidizes it to oxalic acitl anti Balbiano’s acid. 
i!,,ll,.,Or„ togetht'r with small quantities of camphanic, camphoronic 
and trimethyl succinic acids, tt yieltls tw'o series of acid esters, 
till* r(//(;-estcrs (i), ff>rmed by the partial sa]K)ni ft cation of the 
neutral esttus, and the t^/'///t»-esters (3), formed by heating the 
anhydride with alcohols or sodium alcoholates. 


• CH • coxi 

I qf'H.Os 

CH., • C(CH.,) • CO,,R 
(0 


CH3 • gH ■ COaR 

I c(cii.,); 

CH, • C/CH.d • CO^H 
(2) 


CH3C:0(4)QH,(CIT,),(i*2) 

(J. E. Marsh, Jour. Chem. Soi., 1899, 75, p. 1058). When heatt‘d 
with phosphorus ]>cntoxide to 115-130° C. it forms metacymene. 
Since it does not yield any oxymetliyjene compounds, it cannot 
contain the grouping — ( ll.^-CO — in the molecule. 

Hydkocakiions, ('ioH^^, ok tiik Terpene Series 

Mcnthcnc, C,jHrt(tT I;,)(C.5H7), is methyl- 1 -iso])r()pyl-4-ryf/uhcxcnc-3. 
It is obtainetl by the action of anhytlrous zinc chloride or copper 
sulphate on menthol (J. \V. Briihl, Ber., 1892, 25, p. 14-), by 
boiling inenthyl oldoride with aniline (G. Wagner, Ber., iSp.j, 27, 
]). 1636), by heating inenthyl chloride with potassium phcnolate 
(L. Masson, Ber., 189b, 29, p. 1843), and by tlie dry distillation of the 
methyl ester of mentliyl xanthate (L. Tschngaelf, Jier., 1899, 32, 
p. 3333). It is a colon rJe.ss liquitl which boils at 167 -168'' C. 
When strongly lieaieil with copper sulphate it yieltls cymenc. 
According to rschugatdt, the xanthate method alone gives a pure 
mentheiie of tlie abov'e constitution, the menthene olitained Irom 
the dehytlration of mentliol being a /olH‘xeiie-4 ; and the one 
obtainetl by O. Wallach (Ann., 1898, 300, p. 278) from /-mtuithyl- 
amine being a nv/<>hexene-2. 

Caruomenthciw, C,.l l.<(CH.,)(C.,H7), is probably methyl- i-iso])ropyl- 
4-cvc/ohextMie-i, it is prepared by heating carvomeiithyl bromide 
with quinoline, or by heating carvomeiithol with potassium bisul- 
phate to 200° ('. It is a litjuid which boils at 175-176° C. 

Camphaue, is i • 7’7-trimethyl-/^fcyc/o-(i ■2*2)-heptane. 

It is preparetl by tlie action of sodium anti alcohol on pineiie liydrio- 
tlide, or by reducing the hydrioditle witli zinc in acetic acid solution. 
It is a crystalline solid which melts at 153° C. and boils at ibo° C. 

Olefine Terpen j-:s 

Myrcc'uCf was first isolated by b'. B. Power and C. Klebcr 

from oil of bay (Schinmiel cS: Co., Bulletin, April 1895, p. 11); it 
is also found in t)il of sassafras leaves. It is obtained from bay 
oil by shaking the oil w'itli a 5 per cent, solution of^ caustic soda, 
followed by frartionation in vacuo. It boils at 67 68° C. (20 mm.), 
anti polymerizes when heated for some time. When oxiilized by 
potassium ptirmaiiganate it yields succinic acitl. By the action of 
glacial acetic acid in the prest'iice of dilute sulphuric acid, a liquid 
is protlucetl, which on hyilrolysis yields myrcenol, an alcoliol 

w'hich is probably an isomer of linalool (I*. Barbier, Comptes rendus, 
1901, 1^2 p. Tni.8). The hydrocarbon is probably to be coiisitlercd 
as being (rri,)X : CH • (CH;,), • C( ; (HE) . CH : CM. (Enklaar. Bttl- 
Iclin of Romc-Bertrand fils, Nov., 1906, p. 92). Ocymene i.s an isomer 
w’hich can be extracted from Ihe leaves of the basil. Enklaar (/nr. 
fit.) represents it as (rH.,).2C ; (Tl • CTL * CH : C(('H.,) * CH : CHy. 
Anhytlro-geraniol, the first olefine terpene isolatetl, was pre- 

parctl in 1891 by F. \V. Semmler : it is formed when geraniol is 
lieatetl with potassium bisnlj)hatc to 170° C. 

Alcohols, Aldehydes and Ketones 


/-Camphoric acid results on oxidizing /-borneol or matricaria 
camphor. It melts at 187° C. r-Camphoric acid is formed on 
mixing alcoholic solutions of equimolccular quantities of the d- 
and /-acids, or by oxitlizing t-cainphor. It melts at 202-203° 
Camphoronic acid, CyH^Pc. From a stutlv of its distillation 
products.]. Bredt (Ber., 1893. 26, p. 3049) concluded that this acid 


A-Citvonellol, Cj„H,„OH or CH,-C(: C]^,y(CUo).,'CU(CH^y{CH.J)PH. 
or 2 • 6 dimethyl-octene-T-ol-8 eccurs in K6union geranium oil and 
w'as first prepared by F. D. Dodge (Amer. Chem. Jour., 1889, 
TI, p. 463) by reducing the cerresponding altlehyde (t/-citronellal). 
It is an OfloroUwS oil which btiils at 117-118° C. (17 mm.). Oxida- 
tion by chromic acid mixture converts it into citronellal, whilst 
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a more drastic oxidation u itli potassium permanganate yields acetone 
and /t-metliyladipic acid. 

\-Rhod{:wl C,, II, ,011 or (CH,)oC : CIl • (CH.). • CH(('H,)-(CH, 0 ,>*Ofl. 
or 2 '(> ditnethyl-CK'tene-2-oE<S, occurs in the essence of geranium 
and of rose. It is a structural isomer of citronellol (P. Barbier 
,uid L. Boiiveault, Comptes rnidus, i«Sgb. i2j. pp. 529. O73 : 
B’df, Sor. Chim., iqck), f ?]. 2:<. p. 459). and its inactive form 
li.K l)een synthesized from ethyl ]\eptenoiie. It is an oil of strong 
ro e odour,' which boils at 1 in'* C. ( 10 mm.). Thromic acid mixture 
oxidi/es it to rhodinal and rhodiuic at irl. wliilst by drastic oxida- 
lion it yiekls acetone and /-J-methyladipic .u id. 

Ccrnuiol, C.Jli.Oll. or (CM;,)./' : CM * (CM.,). • C(C 11 ;,) : CM ■ CM.pM, 

2 • b «limethyl octadiene-.2 • b-ol-S. is found in the ods of geranium, 
citronella, neroli. petil -grain, spike, citronella. and in Inrkish and 
Cerman rose oil. It is preparetl from the oils by treating them 
with alcoholic potash anti then fmetionating in vacuo, Fhe geraniol 
fraction is then mixed with freshly dried calciuiu ehloritk and the 
mixture allowed to stand in vacuo at a low temperature, when the 
compound C,„Mi^O * Cat'b separates out. 11 ns is washisl with 
absolute ether and finally (lecompt)setl l)y water, when pure gt-raniol 
s hlv'rateil (O. Jacobseii. Ann.. 1S71. 157. p. 2U ; J. Bertram and 
rC (ffilderneister, Jouy. prak. Chon., i<Sg7 (2). 50. p. 507). It may 
dso be prepared by reducing the ctirrtvsponding akh'hyde (cilral) 
vith sodium amalgam. It is a colourless, pleasant -smelling oil, 
vhich Injils at 2 C. Oxi lation converts it into citral ami g<Tanic 
rtcid, (( M,).,C : CM • (CM.^ • C(t'M:,) : CM • CO.jM. By shaking it 
with 5 per c«ait. sulphuric acid it yiekls tt'rpin hydrate, and when 
heated with concentrated alcoliolic potash to 150° C. it is con- 
verted into (limetliylhepti'iiol (1\ Tfirl'ier. (^onjp/r^ roidu^, 1.^99, 128, 

0. iro). (ieraniol may be converted into lin.dool liy distilling a 
faintly alkaline solution of arid gcuMnyl phthalate with steam. 

,Wci'oI. t'^,jM i-OM. was obt.iine<l in 1902 Irom neroli oil by Hesse 
and O. Zeitscliel (jouy. prak. Chon.. 1902 (2). 66, p. .(.81) ; it also 
is found in petit-grain oil. It boils at 226-227^* C. (755 mm.), and 
has a distinctive ro'^e odour. It is inactive ami is to be regarded 
as a stereo-isomer of gor.aniol. It does not form a componml with 
calcium chloride. It combine.? with four atoms of l^romine to form 
.1 characteristic tetrabromide. It. is formed (along with other 
proflucts) by the action of acetic acid on linalool (O. Zeitschol. 
Ihit,, 1906. ^9. p. 1780) and also by the reduction of cilral-^. 

Linalool, C^.lljdhM, or (CM.,)./: : CM •(CM.,),.d'(CM.,)( 01 1 ) • CW : CII^ 

1. s 2 • o-dirnptlivloctadiene-2 * 7 0I-6. d-Ianalool was first found in 
coriander oil. and / linalool in oil of liiudoe. It is also found m 
oil of bergamot, petit-grain, lavender, neroli, spike, s.assafras leaves 
and lemon, either in the free condition or as esters. It is a pleasant- 
sm- lling liqiiiil which boils at 197-199^* ('. (according to its source). 
The in ictive vM.riety can be prepared from geraniol, this alcohol on 
treatment with hydrochloric acid yielding a mixture of chlorides, 
w'liich when digested with alcoholic potash are transformed into 
t-i:nalool (F. Tiemann and K. \V. Sernmler, Her., 1898, 31, p. 832). 
It is oxidized by chromic acid to citral. When shaken for some time 
witli dilute sulphuric acid it yields terpin liydrate. 

Citroncllal, (?jf,M,/I, is the aldehyde of citronellol. It is a con- 
r.lituent of many essential oils, and was first dtscov'ered in citronella 
oil by F. n. Dodge {Atncr. Chem. Jour., 1889, ij, p. 456); it is 
?.lso found in eucalyptus oil and in lemon-grass oil. It is a <Iextro- 
rotatory liquid whicli boils at 203-204“ ('. Tt is readily reduced 
by sodium amalgam to citronellol, and oxidized by ammoniacal 
silver oxide to citronellic aci<!. Potnssium ^lermanganale oxidizes 
it to acetone and / 3 -methyladipic acid. It forms a <limethyl 
acetal, l,/0(dl.,)^„ whicli on oxidation with ])otassium perman- 
ganate yiekls a <lioxydihy<Iro-citroncllaklinicthyl Jicetal, 

CH., • C(CH.pM)(OM ) • (CM.,)., ■ CM(CM,) • CM., • CIIO, 

whicli must possess the above composition, since on further oxida- 
tion by chromic acid it yiekls a keto-aldehyde of tin- constitution 
(:M.,C 0 (CM.,)., •CM((:iy -CH., -CHO (C. n. Marries and O. Schau- 
wveker, Ber., 1901, 34, p. 2981); this reaction leads to the formu- 
lation of citronellal as a dimetliyl-2 * 6-octenc-i-al-8. Citroncllal is 
readily coiivertetl into an isomeric cyclic alcohol isopulcf^ol (A8f9)- 
icrpenol-3) acids or acetic anhydride (F. Tiemann, Her.. 1896, .it), 
]i. 913). It combines with sotlium bisulphite, giving a normal 
bisulphite and also a mono- and diliydrosiilplionic acid. 

Geranial (citral), Cj„M,„ 0 , is the aldehyde corresponding to 
geranitil. It occurs in tlie oils of lemon, orange, lemon -grass, 
citronella, bay. verbena, and in various eucalypUis oils, it may 
be obtained from the oils by means of its bisulphite compound, 
provided the operation is carried out at kw temperature, other- 
' ise loss occurs owing to the formation of sulphonic acirls. Syn- 
tfietically it may he protluced by the oxidation of geraniol w'ith 
chromic acid mixture, or by distilling a mixture of cnkiiim formale 
,'vicl calcium geraniate. Its aldehydic nature is sliowai by the facts 
ti nt it forms an alcohol on reduction, and that on oxiflation it 
yiekls an acid (gcranic acid) of the same carbon content, 'fhe 
position of the ethylene linkages in the molecule is provecl by the 
formation of addition compounds, by its proflucts of oxidation 
(acetone, laevulinic acid), and by the fact that on W'arniing w’ith 
potassium carbonate solution it yields methyl heptenone and 
acetaldehyde (F. Tiemann, Ber., 1899, 32, p. 107). On fusion 


wnth potassium bisiilphate it forms para-cymene. It combines with 
/5i-na]'hfhvlamine and pyniric acid, in aicoholic solution, to form 
the characteristic citryk/^naphthocinchonic acid, C'.j:,M^,NO.^, • ;M1.,0, 
whicli is u.sf'ful for identifying citral. The crude citral 6b- 
taiiietl from essential oils is a mixture of two ethylene stf'reo- 
i.soniers w'hich arc designated as citral-a and citral-/^ (F. riemann 
and M. Kerschbanm, Bcr., 19W, 33, p. 877). Cilral-^ boils at 
IK) 112° C. (12 mm.) anil citral-/) at 102-104"^ C. 'I'lie structural 
identity of the two forms has been conlirmed Viy C. Marries {Ber„ 
1907. 40, 2823). who has shown that their ozonides (prepared 

from the citrals by the action of ozone on their solution in carbon 
tetrachloride) are quantitatively decompo.sed in bolli cases into 
acetone. laevulinic aldehyde and glyoxal. Lemon-grass oil contains 
73 ]K‘r cent, of citral-f/ anti 8 per cent, of citral-/). C itral combines 
witli .sodium bisulpbite to form a normal bisulphite compound, a 
stable dihydrosulphonatc, an unstable dihydrosulpl'onate and a 
hydromonosulphonate (k'. Tiemann, Beinw g^u. dc chim. pure et 
appL, I, 16, p. 19)). (.'itral condenses readily with acetone, in the 
presence of alkalis, to form pseudo-ionone (see lononc. below). 

The compounds of tlie cilral stTies arc readily converted into 
cyclic isomers by acitls, the ring closing bctw'ecn the tirst and sixth 
carbon attinis in the chain. Tw'O series ot such compounds exist, 
namely the a ami /S scries, differing from each other in the position 
of the floiible linkage in the molecule. The constitution of the 
a-series is fletermined by the fact that Oil oxidation they yield 
isogeronic acid, which can be further oxidized to jS/J-dnnethyladipic 
acid : the /i-scries in the same way yielding gerouic acid and 
aa-dimethyladipic acid. 'I'he nr/ocitrals tlumiselves cannot be 
obtaineil ilirect from cilral by the action of acids, since under 
these conditions para-cymene results, but they are prepared by 
boiling citrvlidenecyanacetic ester wdth dilute siilpliiiric acid and 
subsequent hydrolysis of the cyclic ester wdth caustic ]K>tash 
(h', Tiemann. Bcr., 1900, 33, p, 3719), or citral may be condensed 
with primary amines to the correspomling aklchytleimino com- 
pounds. which arc then isomerized by concentrated acids, the 
amine group being liyilrolysed at the same time (German J\atent, 
1237.17 (igoi)). 

lononc, By condensing citral with acetone F. 'I'ieinann 

{Bcr., 1893, 26, p. 2601) obtained yxseiido-ionone (1), an oil of 
boiling-point 1.^3-145“ (12 111m.), which on boiling with sulphuric 

acid is convcrtixl into a mixture of the isomeric o- and ^-ionones 
(2 and 3) 


(1) (CII..).X :C.H-((.H5)„*C(CII.n):CH*CH: Ctl-CO-CH, 

QCH.ds' Ck'H.da 

cH*Cll :CH-CO*CH., W^c/ >C * CH : CH * CO * CH, 

(^) ■ I J 13 ) 

■ H/k /C'CII, 


H,c/ 

U) ‘ I J 


CH 


til.. 


a-lorione is an oil which boils at 127-128° (12 mm.) and possesses 

a characteristic viokd odour. 'Che /t-com})ound boils at 128- 129“ C. 
(k» mm.) ami ]ios.sesses a similar odour. They are largely used in 
]>erfumery. An isomer of ionone is irone, the odoriferous principle 
of the iris root. It boils at 144° C. (16 mm.). When heated with 
hydriodic acid and phosphorus it yields the hydrocarbon Irene, 
(F. Tiemann, loc. cU.). 


Sesquitkrpknes 

Cadinrnc, is found in the oils of cade (from the w^ood of 

juniperus oxycldrus), ciibcV), patchouli, galbaniim, cedar- w^ood and 
juniper. It may be obtained by fractionating oil of cade, con- 
verting the crude hydrocarbon into its dihydrochlorkle and decom- 
posing this by boiling with aniline. It is an oil which boils at 
,^.74 275° C. and decomposes on exposure. Caryophyllene is found 
in oil of cloves and in oil ol copaiba balsam. \"arious other sesqui- 
trrpeno.s havu been describee!, t\g, zingiberene (from essence of 
ginger), cedrene (from oil of cedar-wood), santalene (from oil of 
sa.idal-wood), Immulene and clovene. 

Of the sesquiterpene alcohols pure santalol, C]5ll.2«0, has been 
obtained from essence of sandal-wood by conversion into the acid 
phthalic esters and saponification of these by potash (Schimmel & Co., 
Bulletin, April 1899, p. i). A mixture of two alcohols is thus ob- 
tained, one. boiling at 165-167° C. (13 mm.) and the other at I73®C. 
'Phey are distinguished by their different optical activities, one 
lieing practically inactive, tin* other strongly laevo-rotatory (see also 
M. (iuerbet, Comptes rendus, igix). 130, p. 417; Bull. Soc. Chim., 
1900 (3), 23, p. 540). Caryophyllene alcohol is obtained from oil 
of cloves ; by elimination of w'aler it yields clovene, Ci.Jk.^j, a 
liquid wiiich boils at 261 263° 

Many di- and tri-terpenos have been described, but as yet are 
not tliorougbly characterized. 

References . — Giklemcister and Hoffman, The Volatile Oils (Mil- 
waukee, 1900) ; B. Meldola, 'Fhe Chemical Synthesis of Vital Pro- 
ducts (London, 1904) ; F. W. Sernmler, Die aetherisrhen Oele (Leipzig, 
1906) ; G. C.ohn, Die Reichstoffe (Brunswick, 1904) ; J. M. Klimont, 
JMe synthetischen und isolirten Aromatiea (I^ipzig, 1899); and 
F. Hensler, Dte Terpene (Brunswick, 1896). For camphor see 
A. Lapworth, Brit. A.ssoe. Rep. for iqoo, and O. Asclian, Die Kon^ 
stitution dcs Kamphers (Brunswick, 1903). (F. (r. P.*) 
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TERRACE (Fr. terrace, terrasse, from It. ierraccia, 
terrazza, lat. terra, earth), a raised platform of earth; in 
geology the term is used of level horizontal ridges on the side 
of a slope, formed by volcanic action, or more usually by the 
action of water ; they are thus frequent along the shores of 
lakes or by rivers ; on the sea-shore they are gcnerall)' known 
as “ raised l)(‘.achcs.’* The term is used in architecture of an 
artificial plal form in front of a building, which is utilized as a 
})foinena(lc ; sometimes, when the building is erected on an 
elevation, there may be a series of terraces rising one above the 
other, with flights of steps leading from one to the other, as in 
the Villa D’Estc at Tivoli ; or there may be a single terrace 
niised high above the ground and supported on arches, as the 
terrace to the Adelphi buildings in the Strand, or the river 
front at Somerset House, or in France at the castles at Amboise 
and St Gcrmain-cn-lave, or again a low terrace like that in 
front of the Houses of Parliament at Westminster overlooking 
the 'fhames, which is 670 ft. long and 35 ft. wide. The terraces 
of the gardens at Isola Bella on the Lago Maggiore are known 
as hanging gardens (Ilorfus pensilis), and were similar to those 
wliich were built by the Assyrian king at Babylon, "rhough 
properly applied to a row of buildings on a raised level, the word 
is often used of any row of houses. 

TERRACINA (Lat. Tarracina, Volsc. Afixur), a town and 
episcopal see of the province of Rome, Italy, 76 m. S.E. of Rome 
by rail (56 by the Via Appia), 40 ft. above sea-level. Pop. (1901) 
7507 (town), 10,905 (commune). Its position, at the point 
where the Volscian Hills reach the coast, leaving no space for 
passage between them and the sea, commanding the Pomptinc 
Marshes (urbs prona in paludcs, as Livy calls it) and possessing a 
small harbour, was one of great strategic importance ; and it 
thus appears very early in Roman history. It appears in 509 n.c. 
as under Roman supremacy, but is not included in the list of the 
Latin league of 499 n.c. In 406 it was stormed by the Romans, 
lost in 402, recovered in 400, unsuccessfully attacked by the 
Volscians in 397, and finally secured by the establishment of a 
colony of Roman citizens in 329 B.c. As such it frequently 
apjiears in history. The construction of the Via Appia in 
312 R.r. added to its importance : the road at first crossed the 
hill at the back of the promontory by a ste^ej) ascent and dose ent. 
An attempt was made in 184 b.c. to get round it by an embank- 
ment thrown out into the sea ; but it was probably not until 
early in the imperial pc'riod that a cutting in tlie rocks at the 
foot of the promontory (Pisco Montano) finally solved the 
problem, 'fhe depth of the cutting is indicated by marks on 
the vertical wall at intervals of jo Roman ft. — figures cni'losed 
in large swallow-tail taldets — the lowest mark, 3 or 4 ft. above 
the present road, is CXX. Not far off arc mineral springs by 
the coast {Ncptimiae aquae), known to the Romans and still 
in use — except one containing arsenic which was blocked up 
both by the ancients and again in 1839 as a precaution. The 
two roads met some few miles E. of d'arracina, and the Via 
Appia then traversed the pass of Lautulac, between thi^ 
mountains and the T.ake of Fondi, where the Samnites defeated 
the Romans with loss in 315 b.c. d'his pass, the frontier be- 
tween the Papal States and the kingdom of Naples, was also 
fortified in modern days. It was probably in consequence of 
the rutting just mentioned that some of the more important 
Iniildings of the imperial period were erected in the low ground 
1>\' the shore, and near the small harbour. The construction 
of the coast road, the Via Severiana, from Ostia to Tarracina, 
added to the importance of the place ; and the beauty of the 
promontory with its luxuriant flora and attractive view had 
made it frequented by the Romans as early ns 200 B.c, Galba 
and Domitian possessed country houses here. Tt appears in 
the history of the Gothic wars, and 'fhcodoric is said to have 
had a palace here. It was sacked in 409 and 595. In 872 
John VITT. brought it under the domination of the Holy See. 

The picturesque modern town occupies the site of the old ; 
the present piazza is the ancient Forum, and its pavement of 
slabs of travertine with the inscription ‘*A. Aemilius A. F.,” 
in letters once filled in with bronze, is well preserved. Tt is 


supported by massive arched substructures, which extend under 
the surrounding houses, i'he cathedral of SS. Pietro e Cesareo, 
fronting upon it, is ensconced in a temple of Rome and Augustus, 
part of the side wall of which, with engaged columns, is still 
visible. 'Fhe vestibule, in the Cosmatesque style, is supported 
by ten ancient columns nesting upon rccumlxmt lions, with a 
mosaic frieze upon them. 'I'he brick campanile has small 
columns with little pointed arches. 'Fhe interior has a fine 
Cosmatesque pulpit supported by ancient columns resting on 
lions, a Paschal candlestick of 1245, and a good pavement of 
the same period with beasts and dragons. 'Fhe sacristy contains 
a carved wooden nuptial chest of the loth or nth century. 
'Fhere are also remains of the town wall in the “ polygonal 
style, and above the town are several massive platforms for 
supporting buildings, in a more archaistic form of this st) Ic ; 
these may well belong to the Roman period, and the latter even 
to the empire. The summit of the promontory (748 ft.) is 
rcacliLd by the old line of the Via Appia. which is flanked by 
tombs and by remains of an ancient dehmsive wall with circular 
towers (currently attributed to 'Flieodoric, but probably a 
good deal earlier in date). The summit is occupied by a massive 
terrace, supported by arcades of fine opus incerium (traditionally, 
but wrongly, called the palace of 'Fheodoric) on all sides except 
the E., and commanding a magnificent view seaward over the 
coast and over the Pomptine ^larshes. On the terrace, as was 
ascertained in 1894, stood a Corinthian temple of the early 
imperial period, no by 65 ft. ; the cella was decorated in- 
ternally with engaged half-columns, and contained the pedesljil 
for the statue of the deity, according to some authorities Venus, 
but more probably Jupiter Anxur worshipped as a child- -a 
theory confirmed by the discovery of many curious leaden to) S, 
like those made for dolls’ houses at the present day, in the 
favissae on the E. of the temple. Of the lower town by the 
harbour, which had buildings of some importanc;e of the imperial 
period (amphitheatre, baths, 8:c.), little is now visible, and its 
site is mainly occupied by a new quarter built by Pope Pins VI., 
who restored the Via Appia through the Pomptine Marshes. 
Close by it in the S.W. ir, a group of huts inhabited in winter by 
labourers from the Abruzzi, as is the case in many other parts 
of the Carnpagna.. Of the ancient harbour constructed by 
Antoninus Pius (M. R. de la Blanchere in Mt^lan^es dr Pdcolr 
frangaise de Rome, i. 322; 188 r) insignificant remains exist, 
and it is largely silted up. Close to it is the small modern 
port. Near the amphitheatre was found in 1838 the famous 
statue of Sophocles now in the Lateran museum. The commune 
of Terracina includes a considerable extension of territor}' 
towards the N.W. with much undergrowth {macchia) valuable 
for charcoal burning, and a considerable extent of pasture and 
arable land. The ancient aqueduct, bringing water some 35 ni. 
from the slopes of the Volsc ian Hills, has been repaired and is in 
use. Three miles to the N.W., at the foot of the Monte Leano, 
was the shrine of the nymph Feronia, where the c anal following 
tlie Via Af)pia through the marshes ended. Along these 3 m. 
of the Via Appia arc numerous ancient tombs, and the fertile 
valley to the N.E. was thickly populated in Roman days. 

See M. R. de la Blaiich6rc, Terracfuc (Paris, 1884). (T. As.) 

TERRACOTTA. Greek, — 'Fhe use of clay amejngst the Greeks 
was very varied and extensive, but we are here only c!onceniod 
with one aspect of it, that in which the clay was baked without 
any glaze, whether employed for utilitarian or ornamental 
purposes. 'Fhe Greek term for this is yyj “ baked 

earth ” ; the word when applied to worked day signifies 

“ sun-dried ” cmly. Among the manifold purposes to whidi 
terrac:otta was put by the Greeks may be mentioned parts oi 
public and private buildings, such as bricks, roof tiles, drain 
and flue tiles, and architectural ornaments ; tombs and coffins : 
statues and statuettes, for votive or sepulchral purposes or for 
the decoration of houses ; imitations of metal vases and 
jewelry ; and such everyday objects as spindle whorls, theatre 
tickets, lamps, braziers and domestic utensils. It also supplied 
the potter with moulds and the sculptor with models of works 
of art, especially in bronze. 
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Use in Architecture , — In architecture terracotta was ex- 
tensively employed for roof tiles and other decorati\e details, 
as has been shown by many recent discoveries, especially at 
Olympia. In the Heraion we have the oldest example of a 
terracotta roof. A 6th-ccntury temple at Thermon in Acarnania 
Is also constructed of wood and terracotta, with painted terra- 
cotta slabs in wooden frames for metopes, 'riic generic term 
for a roof tile wais Kcpi/tos', and these arc classified as flat 
square tiles (yTcyairrijpcs or trwXiJrt'f) and semi-( ylindrical 
covering tiles (KaAuTrr^pc^). Other varieties of ornamental 
tiles used in buildings are (t) the co\'ering slabs along the 
raking-cornice (yehrov) of the pediment ; (2) the Kv/innov or 
comice above the 7 throe ; the cornice along the sides with 
lions’ head spouts to carry od rain-water ; (4) the dKfuort'ipia 
or antefixal ornaments surmounting the side^tiles. These 
latter varieties were usuall\' enriched with decoration in colour, 
the KVfLaTinv being painted with elaborate patterns of lotos- 
and-hi)neysucklc or (ireek key-pattern, in red, blue, brov\ii and 
yellow, curvilinear patterns being restricted to curxed, re' ti- 
linear to flat surfaces. 'Fhe antefixal ornaments were usually 
modelled in the form of an anthemion or palmette, but were 
sometimes adorned with reliefs or sculptured groups, as in the 
case of the temple of Zeus at Olympia, whi('h has figures of 
Vh’ctorv along tla* cornic e. The British Museum has an inten\st- 
ing scries of 6th-('('ntury date from Capua, with gorgons’ heads, 
female Inists, and other subjects in relief, and others come from 
an early sth-centiiry temple at Civita Lavinia. Many coloured 
roof tiles have been found at Oh rnpia. 

In Sicily and southern Italy a fashion prevailed of nailing 
slabs of tcrrac(.itta over the surface of the stonework (a legacy 
from the epo( h of w'ooden Vniildings which required prote('tion 
from the weather). 'Fhese w'crc ornamented wdth lotos-and- 
honeysuckle and other patterns, soitu* limes in relief but aUvays 
richly coloured. 'Fhey o('rur at Olympia in the 'IVeasury of 
Gela, by a Si<‘ilian architec't, and also in a temple at Selinus. 
The best example of this practice is the temple at Civita Lavinia 
already cited, the remains of wLich belong partly to the 6th, 
partly to the 4th century n.c. 

Sculpture , — ^The subject of Greek sculpture in terracotta is a 
large one, and only its brief outlines can be givcni here. Of 
large or life-size statues comparatively few’ examples are knowm, 
and they can only be said to be common in Ch^prus, where 
marble was difiicult to procure ; they are also more frequent 
in Italy, as will be seen later. But the use of clay for the 
reproduction of the human figure w'as one of the earliest in- 
stincts (^f the rat e, and may be trai ed back as far as an haeo- 
logic.al records exist, to the days of the Minoan and Aegean 
supremacies. Terracotta figures of a very primitive character 
have been found in Crete, in Melos and at Olympia, and one 
series of figures from Petsofa in (Vetc is remarkable for the v(*ry 
modern fashions of head-dress and costumes. Terracottu 
figures of more advaru'cd styh? ha\'e also l:)een found in Rhodes 
and other phu cs dating from the ^klyccnaean period. 

Greek traditions on the subject go back to om? Butades of 
Sikyon, a potter who was credited with the invention of model- 
ling clay in ndief ; and th(^ .Samian sculptors Theodonis and 
Rhoikos, who lived about the end of the 7th century n.c., 
were said to have been the first to use clay models for statues. 
As they were supposed to have introduced hollow casting in 
bronze, it was obviously for this purpose that ihvy employed 
clay. But this material was later sii{)erscdcd by wax, and for 
marble statues was not used until Roman times. 

The small terracotta figures used as ornaments or household 
gofls, buried in tombs or dedicated in temples, trace their 
pedigree from the prehistoric examples already mentioned. 
They have been found in large numbers on nearh' all the well- 
known sites of antiquity, the most fruitful being 'Fanagra in 
Bocotia, Myrina in Asia Minor, Rhodes, the Cyrenaica, Athens, 
Sicily, and some of the towns of southern Italy. They arc also 
found in Cyprus and Sardinia, where, as to some extent in 
Rhodes, they follow a peculiar development, under the domina- 
tion of Phoenician influence, and many of the earlier types 


have a markedly oriental character. But in the Greek terra- 
cottas we may trace a steady development from the primitive 
types which correspond to the ^oam of primiti\c Greek re- 
ligion, and for the most part represent actual deities, down to 
the purely ^eme figures of Fanagra and other Hellenistic pro- 
duct.s of highly-dcNelopcd beauty. For beauty and charm the 
palm has by general consent been given to the 'Fanagra figures 
of the 4th and 3r(I centuries b.c. which were known in antiquity 
as or “ maidens,” from the presence of seated or standing 
types ot girls in various attitudes. The makers of these figures 
were known as KopoirXivrrat or KopoTrXdtToi.^ and arc .spoken of 
in literature, together with their wares, wdlh some contempt. 

Mnvufactitrr. — The ]>roccsses employed in the nuiiiiifacture of 
terracottas are live in iiuml)er : (i) the preparation of tlie clay; 
(2) nioulthnii ; (1) retouching ; (4) baking ; and (5) mlonring and 
gilding. The last named, though iu)t essential, was almost universal 
in some form or another.^ 

'Fhe clay nse<l for the statuettes varies greatly in diffen nt localities, 
and this is an important criterion for distinguishing the tlifferent 
sites ot manutacture. It ranges in colour from a tlee]i red (as in 
the brick-like terracottas of Naukratis) to a ])ale bn1t or drab as 
in Cy])rus, and the liretl product is generally softer Itian that of 
the ])ainte<l vases. It was prepared by u ashing the local clay free 
from all granular snbstanees and then kneading it with the aiil of 
water. 'Fhe modelling was done by hand in the case c'f the earlier 
figures, and small objects such as toys and dolls, whitli arc solid ; 
the clay was worked u]> into a mass with tlu' fiiigfU’s, the marks 
of which may often be seen. Subse<|uently the usi- of moulds 
became universal, the hnal touches being given to the Jignre eltlier 
with the fingers or with a graving tool. 'Fhe liner statuettes, such 
as those of 'fanagra, are invariably mouldecl, and the betU'r examples 
show^ traces of very careful retouching. 'I'he a<lvantage of moulding 
was that the “walls'’ of the figure could be reduced to a very 
regular thickness, obviating tlie (langer of shrinkage in the baking ; 
it also rendered tliem very light, and pi'rmitted gn‘at accuracy in 
detail. A model (irptiTviro^) was first made in terracotta with 
modelling tools, from wdiich the mould (rf/Tres) was taken, also in 
terracotta and usually in two piia'es, wdiicli were th(’n baked to a 
considerable hardiu'ss. From this mould the figure was made by 
smearing it with layers of clay until a sullicienl thickness w’as 
reached, leaving the lignre hollow, 'flic back w'a?; madt‘ separately, 
either from a mould or by haml, and tium fitted carefully to the 
front, the scam or join being run up with soli clay. The base was 
usually left o]XM1, and a vent hole was kdt in the back, which aided 
the clay to dry and to be rc-linul witlioiit cracking, and w^as also 
iise<l sometimes for suspending tlie figure wlien finished. 'Fhe heads 
an<l arms were usually moulded separately, anti at tar lied or luted to 
the body with soft clay, (ireek moulds for statucttt‘s are somew hat 
rare, but tlicre arc e.xampies known from Kertch, Smyrna. Girgenti 
and 'farentum ; the British iMuscum has a series from the last- 
named site (PI. I. fig. 3). Most of these are for small figures only. 

'Fhe shrinkage of the clay as it dried pcrmittcil th(‘ figure to be 
draw'll easily from the mould, and the reproduction was flien ready 
for retouching. It is obvious, from a glance at any collection of 
terracoUas, tliat there is a great similarity between the various 
examples of any one type, and that many are virtually, if not 
aetiiaily. rejilicas of one another. Fhis of course was due to the 
fact that only a limited number of moulds were used, corrcsjionding 
to the various types. 'Fbe minut(‘ diltereiici's between them, which 
constitute the charming variety found amongst th(?se figures, and 
prevent monotony even w'liere the type is constant, w'cre obtained 
bv the process of retouching, as well as by varying tlie pose of the 
head or limbs, or by diflen-iict's of attributes and colourings. 
Actual retouching by a skilled modidler is seldom found exc(*pt 
ill the finer exanqiles. 

The process of baking required gn?at care and attention, for if 
no allow’ance w'cre made for tlie evaporation of moisture, or if 
too great a (legrec of tem|)erature were reached, the result was 
tjisasirous. The clay was ensured against drying too rapidly by pr(‘- 
liininary exposure to air ami sunshine, while the tem])erature em- 
ployed in firing w\'is low, evin lowt'r than that used for painfctl 
vases. 

The colouring of the baked statuettes was fairly universal, the 
chief exceptions Ixing some of the more archaic examples, and 
many of the Roman ])erjotl. 'Fhe surface on w'hich the colours 
was laid was formed by a w'hite slip or ci/gcfic of a creamy colour 
autl consistency, with which the wholi' front of the figure was 
coated. This wlien dry became v(*ry flaky and has often fallen off, 
carrying the colours with it, though most statuettes retain at least 
traces of this treatment with slip. It is very unlikely that this 
slip-coating was fired at all. On the white slip-facing 0])aque 

^ Clever forgeries of (ireek terracotta figures are now being pro- 
duced both ill France and Italy. Admitted copies are also made 
in Berlin and Vienna, but these are generally so inferior in artistic 
merit as not to deceive any one wdio know s the genuine article. 
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col(3urs were painted in tempera colours. The colouring was usually 
conventional, aiul only aimed at imparting a pleasing appearance 
to the llgiire. It was necessarily applierl after the firing, as many 
of the pigments used would have been altered or destroyed at 
the firing tem])cratiirc of the hotly. The tints were boily-colours, 
applied without shading, and red, 'blue, yellow and black are those 
most commoiilv employed, the white slip serving for the nude parts 
and gericrallv also for the ground-work. Blue and red were cspeci- 
allv favoured for drapery, as in many of the Tanagra figures ; the 
red ranging from scarlet to pink or rose purple. Black was only 
used lor the eyes or details of features ; yellow (varying to deep 
brown) lor t he hair, and also for jewelry. Gilding is rare but was 
frequently employed in later times for terracotta imitations of 
jewelry. In the primitive terracottas and those of Cyprus or other 
centres which adhered to primitive methods, the decoration is in 
stripes of nhdt black and red paint applied in a conventional manner 
to human hgures and animals alike. True glazes or enamels are 
occasionally lound, as for instance in the later terracottas of Sicily, 
where they ire employed both for drapery and for flesh colours, 
(xreek terracotta statuettes have been discovered in tombs, on 
the sites of sanctuaries, and in private houses. The lomb-finds 
are scattered all over the Mediterranean littoral, and the chief 
sites have already been noted ; among the sanctuaries we may 
cite ()lyTn]ua, the Acropolis at Athens, the iemenos of Demeter at 
Knidos, tlui temples at Nankratis in the lCgy])tian Delta, many 
sites in C yprus, and temples at Seliniis in Sicily and Tarentum. 
Tile purposes lor which these statnett(*s were nsecl. {a) for religions 
rites, (/>) ill daily life, (c) in funeral ceremonies, have been the 
subject ot much debate. Since the same lyj^es and subjects are 
common to each ot tiu'se classes ol discoveries it is obvious that 
tlic terracottas cannot have Ixaui intended for one purpose alone 
even if their primary significance was religious. Numerous theories 
have been .idvanccfl on this subject, some authorities having main- 
tained that their meaning was exclusively religious or mythological, 
that they originally corresponded to the Kgyptian ushahti\ and 
that these religious types were afterwards adopted for ordinary 
human figures symbolizing the life of the deceased boyoml the 
tomb. The gradual change in popular taste from figures of deities 
to figures of a aenve type is unquestionably a feature of the develop- 
ment of this branch ot art, but that the development was affected 
by religious idi'as is more open to doubt. It is more probable that 
it followed the lines of artistic evolution, and that the continued 
ii.so of terracottas as votive or funeral offerings became more or 
less a convention. In fact, the identity of the types, under what- 
ever eircumslaiices they are lound, seems to indicate that tlu* 
significance was given to them by the purchaser, who would decide 
for himself whether he ottered them to some appropriate deity, 
deposited them in the tomb ot .some relative, or kept them for use 
and decoration in his own house. 

Subjects and Types . — The earlic.st beginnings of the statuettes 
proper .show, as might be exp»Ttcd in primitive (rreek art, a very 
imited range of subjects. As in other materials, so also in clay, 
the female deity reigns supreme. The primitive Hellenic tyjie of 
goddess adopts two forms, both deri\'ed from an original in wood, 
the board-form traWs, and the column form kLcjv or ^6avov, lx>th 
of which we find also in sculjitiin'. The limbs are wanting, or are 
at best rudimentary, the figure terminating below in a spreading 
base. Lloth types arc found in Rhodes, but on the iiiaiiiiaiid of 
(Greece the column.ar type died out after the Mycenaean j)eriod, 
and only the board-type remained, this being specially popular in 
lloeotia, where both standing and sitting figures occur, jiaiiited in 
the same style as the local vases. Tliis type was adhered to for 
the bodies of figures evim when the head was modelled in a more 
advanced style ol art. The column-type is also well exemplified in 
Cyprus. The standing and seated goddesses are the two principal 
types in archaic Grei'k art (PI. II. lig. 4), and arc widely distributed 
and of universal popularity ; though the conception of the goddess 
may vary with the locality, the types are almost idiuitical, and the 
attributes are but slightly varied. A certain proportion of lhc.se 
deities are differentiated as iiature-goddes.sos, either as a nude 
goddess in a shrine or a seated figure with a child in her lap who 
may be dt'seribed as the Eartii-Mother. Both types are f)f oriental 
origin. Another common archaic tyj)c is the funeral mask or bust, 
hollow at the back, which is found both in central Greece ami 
Rhodes. Being almost always feminine it seems probable that 
these are not images of the deceased, but the Chthonian goddesses 
Deimdi^r and Persephone, playing in the tombs the role of pro- 
tect re.ss against evil influences. We may also mention here the 
little figures of animals, women and children variously occupied, 
and jointed dolls {vtvfidinrain a) which can only have servetl the 
purpose of children’s toys. In Athens, Melos and Rhodes, many 
of these liave Ix'en found in children’s graves. The evidence of 
finds and other indications seem.s to show’ that these archaic types 
were not affected liy the rapid develojmient of Greek art in the 
5th ciuitury, but continued in vogue until the end of that period, 
tkirtainly there are very few terracottas of developed style wdiich 
can be assigned to an earlier period than the 4th century, and 
many figures of archaic type can be shown from the contents of 
the tombs in which they are found not to be earlier than the 


5th century B.c. The reason for this is probably hieratic. Owdng 
to their religions associations old conventional types continued in 
use, whereas painted vases and the majority of sculptures of a higher 
class were not atfected by such con.sidcrations. Therefore we are 
not surprised when w’e come to the later terracottas of the fine 
period, or 4th century, to find the standing and seated feminine 
types still prominent. But the change in style is also accompanied 
by a change in conception, and in place of the goddess we now 
have the Greek lady -in place of the mythological the genre. The 
transformation was (juitc a simple one, and it needed little change 
to convert a nursing goddess into a mother with her little one, or a 
Persephone holding a flow’t'r into a girl of Tanagra. The change 
in fact was artistic rather than religious ; an evolution rather than 
a revolution. The figures were still placed in tombs and shrines, 
though the old associations were less strongly felt. 

In order to know' what w’ere the characteristics of the best Greek 
work in terracotta w’e must turn our attention to its most typical pro- 
ducts, the Tanagra statuettes (PI. 11 . fig. 4). Here we have an almo.st 
unlimited variety of feminine figures illustrating the daily life of Greek 
W’omen. In most cast's the arms arc more or less concealed by the 
mantle which is drawn closely across the figure, even coxcring the 
hands ; but many hold a Ian, a mirror, a w reath, or a theatrical 
mask in one hand, while with the I'ther they gather together the 
folds of their drajK-rics. 'the long tunic or chiton and the mantle 
(3r himation, which all without exception wear, formed the typical 
dress of the Greek matron and girl ; and to this was added for out- 
door wear a large shady hat. Phti seated types follow’ on the 
same lines, but are not so common. These figures range in date 
from about 350 to 200 n.c., and their inspiration is jirobably drawn 
rather from the jiaintiiig than the sculpture of the period. The 
terracottas of Eri'tria in ICuboea and of Myrina in Asia Minor 
stand next in artistic merit, but are of more markedly Hellenistic 
diameter ; they are freer from ancient tradition, but tend to de- 
generate into exaggeration ol pose and conception. Here the types 
of divinities so consj)iciiou.sly absent at Tanagra reajjpear ; in par- 
ticular Pros or Cupid, the one deity who universally caught the 
jiopular taste in the Hellenistic age, ami in the many representa- 
tions of wht)in w’c see the prototyj)es of the I’ompeian Amoretii ; 
.Aphrodite, Dionysos and Victory are also pojmlar themes. At 
some times tlu; Tanagra tyfies are repeated here, as, with varying 
artistic success, in other parts of the Mi'diterranean littoral. 

Thougli no otlK'i* Circek site has produced terracottas of such 
artistic merit as the tw’o just discussed, there are others where the 
art enjoyed great jiopularily, either lor a comparatively brief 
])eriod or tlirough the wliole history of Greek art. Some of these 
centres ol manulacture have alrt'ady received mention or at least 
allusion, but we may briefly rail attention to a few- others. From 
Sicily we jiossess a complete series, Iroin archaic to later times, 
the earlier being best represented at Selinus, where a great variety 
ol rielily coloured figures have been lound ; tliere are also many 
fine heads of 3th ct'iitury style, and later figures of Aphrodite, 
Eros and other deities imitating the later types of Hellenistic art. 
At Nankratis in the iCgyptian Delta the later terracottas are 
I strongly inlluenced by Egy})tian ideas, and figures like Bes and 
Horus are found in conjunction with orientalized Aphrodite-types. 
In the Cyri’iiaica on the north coast ol Africa the inlluencc ot 
I'anagra is a])j)arent, but the style is for the ino.st part degenerate. 
Tlu* terracottas of larentum stand apart from tlujse of other sites 
being markedly liinereal in cliaracter ; many represent l^iony.sos 
reclining at a baiKpiet. Elsewhere in Southern Italy the ty])es 
correspond to those of Sicily and other Mediterranean sites. 

Terracotta work in relief, apart from definitely architectural 
examples, is almost limited to two small classes, both belonging to 
the beginning ol the 3th century. These grouj).s, know n respectively 
. as " Meliaii ” and “ Eocrian ’’ relicts, consist of small plaques, 

I possibly intended to be inserted in the walls of temples or shrines, 
rhe subjects of the Locrian reliefs, which mostly relate to the 
myth and cult of Pers('phone, seem to indicate that they at least 
w'cre of a votive charact(?r. They occur at Eocri in Southern Italy, 
and .similar examples dedicated to Atliena have been found on the 
Acroj)olis at Athens. The Melian reliefs exhibit a wider scope of 
subjects, mainly mythological ; the work is exceedingly delicate 
and refined in character. Some* are simiilc plaques ; others have 
the figures cut out w’ithout background, or only the outer con- 
tours. Tlu;y have been found on various Greek sites, the majority 
in Melos (Id. 1 . lig. 

'Hu're is a class of vases which comes rather under the heading of 
terracotta than of j lottery, irom its technical character and general 
appiearance. These arc found at Canosa, Cal\ i, Cumae and elsew here 
in southern Italy, and belong to the Hellenistic jicriod (PI. 11. lig. 5 ). 
'I'hey combine in a marked degree the characteristics of the vase 
and the statuette, some being vases with moulded reliefs or small 
figures in the round attachcfl ; othc'rs actual figures or colossal 
heads modelled in vase form, with the addition of mouth, handle 
and base. They are often of gigantic size, and do not appear to 
have served any practical purpose ; probably they were made 
specially for the tomb, 'riiey are covered wdth a w'hite slip like 
the statuettes, and are often richly coloured. Some even have 
subjects jiainted in some permanent process like encaustic. The 
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iorni usually adopted is that of a spherical vase with a fat handle 
on the top and thrt^c tall mouths. 

Etruscan Terracotta ITorA.— Sonic features of terracotta work are 
peculiar to the people of Ktruria, who employed tliis material both 
for finer works of art and for more utilitarian purjjoses. Several 
ancient writers speak of their preference for clay and their skill in 
its use. Pliny attributes its introtliiction to Corinthian refugees m 
the 7th century, and states that the art of modelling in clay was 
brought to perfection in Italy, and especially in Etruna. Cer- 
tainly for their statues the Ktruscaiis appear to have preferred 
clay to other materials (except perhaps bron/e), and also tor use 
in architecture. I'he Romans employed Etruscan artists to decorate 
their temples, and the statue of Jupiter on the C apitol was nuide 
by Volca of \T*ii al>out 500 b.c., in clay jxiiiited vertuilion, as was 
also the chariot on the pediiiuuit of the temple. For the decora- 
tion of temples terracotta remained in use even down to Roniiin 
limes I these buildings being usually of w(x)d covered with slabs | 
of terracotta, like the early Creek buiUlings diiumsscd in the pre- 
ceding section. Remains of ttunples with terracotta decoration of 
this kind have boon found at Cervetri (Caere), at Alatri, and at 
Civita Castellana (Ealcrii), as well as at ('i\ita Lavinia (•/•. supra). 
Other ri'inains of terracotta <.lecoratit)ns come trom (.onca (Satricum), 
Orvieto, Pitigliano and Euni, wlu'ie the pediment t>f the temple 
has the figures of Oh mpian deities, muses and the slaughter of 
Niobids, all executed in terracotta on a large scale. The dale of 
these sculptures is about joo u.c. At .Matri and Falerii the decora- 
tion ccjiisists of a complete system of terracotta plating over the 
woodwork of tlir mots and architraves, ornamented with patterns 
in relief or p;nnt«*d and surmountetl with carved aiitelixal ornaments. ; 
Some of the antcjixae fiom (!er\etri are ver\- ertective examples of ^ 
scnl]>tnre and exhibit in a marked degree the influence of ionic j 
I’.roelc art, dm* to the Hellenic elements with winch the civilization , 
of Caere and the Campanian cities was permeated. 

The lorm of monument which hest exhibits the Etruscan fond- 
ness for terracotta as a material lor .scnljiture is the sarcophagus, ol ' 
which .some remarkable archaic examples exist, and a ctmsiderable : 
number of later date. Among the former the most conspicuous 
example is the well-known Castellani sarcophagus in the British 
Museum, dating from the end of the bth century B.c. 1 he sides 
are decorated with friezes of figures in relief, and on the cover is a 
group of a man and a w’oman reclining, executt'd in the round 
life-size. These figure.s are undoubtedly genuine native work, and 
in the obvious inability of the sculptor to achieve success in work- 
ing in the round they contrast strongly with the relicts, which are 
truly Hellenic in style if not in subject. There are similar examples 
in the Louvre, and in the Musco Papa Giulio at Rome. 

The later sarcophagi wdiich belong to the 3rd century b.c. follow 
on th(* same lines. They invariably consist of a rectangular Inxly j 
or cotter with sculptured reliefs on tlie iront anti .sides, and a flat 
cover on which reclines a figure reprt'senting tht' deceased person. 
They were used for holding the ashes of the dead. Usually thtjy 
are of small size, inca.uiring not more than 18 by 12 by 12 in., 
but some arc large enough lor a txnly to lie in at full length. The 
reliefs freely modelled in the style of later Jitruscan art are often 
of a funerary character, representing the last farewell to the dead 
in the pre.sencc of Charon and other death-deities; others have 
mythological subjects, such as the combat of JHeokle.s .and Poly- 
neikes ; the slaying of the dragon by Kadmos ; or the parting of 
Admetos and Alkestis. Tht’v arc usually painted in tempera on a 
white ground, the bright colouring having a very vivid effect. 

By far the finest examples of tliis class are one from Cervetri, 
now in the Briti.sh Museum, and another very similar in the .^rcliaeo- 
logical Museum at Florema?, with which wa?re found coins ot al>oul 
150 B.c. The former (PI. 1 . lig. i) is shewn by its inscription to be 
the tomb of one .Seianli Tlianunia, whose lile-.size eltigy adorns its 
cover ; a most realistic example of Etruscan portrait-sculpture in 
perfect preservation, richly coloured, and adorned w itli jewelry. The 
dimensions of this sarcophagus arc 6 ft. by 2 ft. by i ft. 4 in. ; it 
has no reliefs on the front but a simple pattern of pilasters and 
quatrcfoils. Owing to its great .size the figure of the lady was shapixl 
in two halves, the joint being below' the hips. The Florence sarco- 
phagus represents a lady of tlu- name of Larthia Seianti. 

Roman Terracotta Wor/c. — The uses of clay among the Ronian.s 
were much the sciine as amongst the Gn;eks and Etruscans, in 
architecture and sculiiture, as well as for other purjioses ; the main 
dittercnces were that in some cases its use was more extensive in 
Rome, in others less ; and generally that the products of Homan 
workshops are inferior to those of earlier times. Hut the technical 
proccs.ses are in the main those previously employed. The Romans 
dividefl the manufacture 01 objects in clay into two classes : opus 
pgulinuni for fine ware made from arqiHa or creta fii^ularis aiifl opus 
doliare. for tiles and common earthenware. Of their u.se of til€*s 
and bricks in architecture this is not the place to speak, except 
for the ornamental architectural details which come strictly under 
the heading of terracotta. 

Ornamental tiles followcfl much on the lines of tho.se u.sed in 
fVreecc, whether roof- tiles or anteftxal ornaments, though the latter 
arc both simpler and inferior in design. Terracotta was largely 
usctl at Pompeii for this puqjose, and also ftjr gutters and well 


mouths. A characteristic feature of Pompeian houses is the trough- 
like gutter which formed an ornamental cornice to the compluvmm 
or open skylight ot the atrium and peristyle ; these \\ ere adorned 
with spouts in the form of masks or animals’ heads, through which 
the rain-water fell from the gutters into the impludum. Some 
good examples of roof-tiles anti antefixal ornaments have also been 
found at Ostia. 

Terracotta mural decoration was also largely employed by Hu- 
Romans for the inttu'ior and exterior of their buildings ; in the 
form of slabs ornamented with relit'fs hung on the walls or round 
the cornices. Cicero speaks of fixing tlu* bas-reliefs [typos) " on 
the cornice of his little atrium.” The.st? slabs u.sually measure al)oul 
18 by 9 to 12 in., and have nearly all been found in Jvome, thoiigli 
isolated examples occur in other places. There is a series oi 
160 in the Bnli.sh Museum (PI. 11 . lig. (>), whole or fiagmentary — 
nearly all of which were collected at Romo by Charles Towneley — 
and tiure is another large collection in the Louvre. Others Irom 
the Baths of Caracalla are in various museums at Rome. 

These relicts were pressefl in moulds, as is shown b\ the frci[iient 
repetition of certain subjects with at most only .slight diflereiices ; 
moreover the relief is low, with sharp and definite outlines such as 
a mould would produce. 'They were .sometime.s retouched before 
baking, hence the variations. K(‘liefs entirely modelled are much 
rarer, but some examples exist, of considerable artistic feeling and 
frc*tuIom. Circular holes are left in the slabs for the plugs by 
which they were attached in their places. The ( lay varies in 
<iuality and api)earance, and in tone ranges from a pale butt to a 
dark rcddish-bnnvn. 'Traces of colouring are .sometimes found ; 
backgrounds t>f a light l.flue, and figures or more commonly dtdails 
such as hair being ]\'iinted red, yellow', purple or white. '1 liese 
colours are painted in tempera^ and their use is purelv conventional. 
'The slabs arc usually ornamental, with cornices of ej’g pattern and 
palmettes, or wdth an islging of open-work. 

The figures art* mostly in low relict, i;rouped with large, Hal 
surfaces between in the manner ol contt'iuporary Roman art ; in 
some cases the whole grouiiflvvork is composed of ])allems of scroll- 
w'or.k or foliage, more or less conventionalized. The compositions 
consist (dtlicr of narrow friezes with rows of Cupids or masks, or 
groups of two or tliree figures resembling temple-metopes. The 
style is in gencTal bold and vigorous, and being essentially archi- 
! tectiiral it is not devoid of dignity and beauty. 'The known 
examples fall into two groups according to their treatment : [a) 'J he 
, naturalistic style, corresponding to the .so-called ” Hellenistic ” 

; relief. s of Augustan art ; (/>) tlio conventional, not to .say archaistic, 
j corresponding to the classicist tendencies of anotlier .school oi 
1 Augustan artists rei)rescnte(I by the ” New' Attic” reliefs. Botii 
; groups find close paralUds in the metal-work and pottery of this 
period, to w’liich date they may therefore* be assigned. 

'The subjects c<)ver a very wide field. Many are no doubt in- 
spired by well-known works of art ; others are closely re'lated to 
the ” New Attic ” types, including dancing and frenzied maenads 
or the seasons. Others again, reflecting the spirit of the time, 
reproduce Egyptian landscapes. Scenes from the circus or arena, 
or (juasi-historical subjects, .such as triumphs over barbarian-, 
again illustrate favourite themes of Roman lnij)c'rial art. Of 
j mythological subjects, the mo.st popular are Diony.siac scenes. 
Satyrs gailieririg and pressing grapes, and Victory slaying a bull ; 
while heroic legends are also represented. Of a more conventional 
typ(i arc figun;s of Cupids carrying wreaths, priestesses sacrificing, 
or single figures surrounded by elaborate .scrolls. 

Roman Sctilpture in Terracotta. — Frequent allusions in cla.ssical 
writers indicate that the anciint statues of tlu? Romans were 
mostly of terracotta, and Pliny notes that even in his day statuettes 
of clay W'ere still preft?rred for temples. There are also references 
to si^na futilia placed on pediments of buildings such as the Capi- 
toline temple. As noted in the previous section, during the greatet' 
jjart of the Republic, Rome was indebt t?d for these to Etruscan 
artists, but the style of the figures was probably more Greek than 
Etruscan. In 4(13 b.c. (iorgasus and Damophilus ol Ilimera in 
i Sicily oniamentetl with terracotta reliefs and figures the teirqflc oi 
Ceres (now Sanbi Maria in Co.smedin). 'Towards the end of the 
Rcpuldic nuxlellcrs in claj' are mentioned, such as J’o.ss’s, w’lio 
imitated grapes and other fruit, and the sculptor Arcesilaus. But 
their work in this material a]>pcars to have been confined to models 
lor sculpture or metal work, and the invasion of the masti?r})iLces 
of Greek art and the gen(*ral adoption of marble by sculptors led 
to the neglect of terracotta as a medium of the glyptic arts. Few 
statues of any size in this material now exist, but there is an inteit sl- 
ing series in the British Mus(*iim, found in a well near Porta I.atina 
at Rome in 17O7, restored by Nollekens, aiid ac(|uirecl by Charles 
Towneley. Some terracotta figures of considerable size were found 
j at Pompeii, having fornu'd the cult-statues of a temple ; < Ihcrs 
j were employed for adorning gardens, like the si'ries Irom Rome 
; just mentioned. 'T{*rracotta figur(?s were also employed as arelii- 
j teclural members of the caryatifl type. All the.se bc'long to the 
I .\ugustan and succeeding period, or at least an? not later than the 
j reign of Nero. 

j Terracotta statuettes similar in style to those of Crc'cce are also 
I found in liousos and tombs of tlie Roman period or as votive 
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oiforinjjrs on ^-acml sites. M hey were kno\yn to the Ronuxns as vSVg'/Z/rt, sculpture of the 15th century is among the most beautiful plastic 
and were used as presents, or placed in the lararia or domestic work the world has ever seen, especially that by Jacopo della 
shrines. Some joo were fouiul in the poorer fpiarters of Pompeii. Quercia, Donatello, and flu? .sculptors ot the next generation.' For 
imjdying that tliey took the place of the marble and bronze figures life, .spirit, and realistic truth, combined with sculpturesque breadth, 
which the wtsdthier inliabitants alone could allord. At the festival thesis pieces are masterpieces of invention and manipulation. The 
of Sigillaria, part of the December Saturnalia, terracotta figures portrait busts are perfect models of iconic sculpture. In some 
and masks weri' in grt'at demand. Originally these u(‘re votive , respects the use ot burnt clay for scul])ture has great advan- 
offiTings to Saturn, but later the custom degenerated into that of tages over that of marble ; the soft clay is easilv and rapidly 
giving them as presents to friends or children, a practice indulged moulded into lorm while the .sculptor’s thought is Iresh in his mind, 
in by the Emperors Hadrian and Caracalla. and thus works in terracotta often po.ssoss a .spirit and vigour 

rile malo rs of these figtires were known as sigillayii or which can hardly be reproduced in laboriou.sly finislied marble. 

i,i^ill(itores, and they lived in the I'm Sigillaria. Their social In the i6th century a more realistic style was introduced, and this 
j)osition appears to ha\'e been very low ; but it must be remem- j was heightened by the custom of painting the figures in oil colours, 
bt red that they were chiefly patronized by the poorer classes ; pro- | iVlany very clever groups of this kind witc j)roduced by Ambrogio 
bably mau\ of them wc're slaves. The technical processes which Poppa (Caradosso) for S. Satiro at Milan and by Guido M.'i'.zoni 
they employed were practically tJiose of tlie ('.reek craftsmen, and llegarelli {1.179- 1.505) for churches in Modena. These terni- 
Large iiguiv s were made from modi*ls {pyoplasinala) nml built up cotta sculpture.s are unpleasing in colour anrl far l(;o pictorial in 
on a woodtn frame-work known as rr/cv or ; but the smaller style; but those of Begarelli wi'i'e enthusiastically admired by 

ones were made Irom moulds. The range of subjects is much the MicluMangelo. The introduction of enamelled reliefs in terracotta 
same as in the later Gn'ek terracottas. At Pompeii ^enre figures which is so clo.sely associated with the Florentine sculptor laica 
predominale, sucii as gladiators, athletes and slaves, and in general della Robbia aiul his tlescendanls, is specially treated in the arlick; 
there is a ])refereiice lor portraits and grotest|ucs. On the whole Della Robbia fiy.e.). 

tluse late works ha\e little arli.stic merit. Votive figures have From these two ctuiires the develoj>meut of architectural tiTra- 
beeii found at Praeiiesle on the siti' ot the temjilc of lAntime, and cotta gradually spread over western Europe. The ('.erman schoo' 
also at NoTiii and (iabii. influenced the work done in the Low Countries and finally in England. 

riiis industry also extended from Rome to the provinces, and where it also met the direct influence ot the Italian schexd tlue to 
terracotta statuettes of local make have been found even in Britain, the invasion of li'ngland I)y Italian artists .such as 'I'orrigiano anu 
as at Rich borough, Colchester and London. In Gaul in particular, others who were invited to l*niglaiid during the reigns ul Henry VI 1. 
and in the Rhino district, there Avere very exti-nsive manufactures and Henry Vlll. It is only in the eastern and .southern counties 
of terracottas alter the coiK|uest of Julius Caesar in 58 b.c. They of England tliat we find itistances of the terracotta work of this 
were made by local craftsmen for the Roman colonists, who intro- period, and much ot it is so un-English in style that most aiitho- 
duci'd their own t\ pes of design. riie principal centre of maiiu- rilics consider it was not made in England at all but was imported 

factun* was the district of tlie Allier in Central France. Potteries from Holland or Flaiulers. Essex po.sse.sses the finest examples ; 

have bet'll found at Moulins, as well as in other parts ot France, in such as those to be fomul in the Manor House at laiyer Marney, and 
Belgium and .Alsace, and along the Rhine. The figures found in a richly-decoratetl terracotta tomb in the church at the .same place, 
the Allier district are made of a peculiar while clay, the technitjue both dating from the reign of Henry VHl. 

resembling that of Roman work, but the modelling is heavy and In the Collegiate Church at Wymondhain in Norfolk there are 

often barlxiric. Numerous moukls have also conn* to light which very large and elaborate sedilia with canopied niches all fit terra- 
.show that the figures were made in two pieces ; on the exterior of cotta 0/ the same period and apparently of the same manufacture, 

those moukls the potters' names have treipiently lieeii scratched The uiLsettlemeiil whicli followed the Reformation in khigland and 

(to indicate ownership). Names ap])ear on the figures as well as continued during the Stuart period seems to have jml an end to 

on tlie moulds, and many of lhe.se are of Gaulish origin. Tlic com- this imported art, and it is only in modem times that we lind a 

monest names are those of Pislillus of Autun, Kextugenus, a potter revival of architectural terracotta work in k'ngland. 
of north-west Prance, and Vimk'x of Cologne*. The subjects in- Prance. Another olT.shoot Irotn the fertile ]jlains of northern 
elude divinities, figures, and animals ; among the former the Italy was implanted in France during tlu* lOth century. Many 

pre-eminent, type is that of a Xalure-Ciodde.ss, characterized either scul|)tors from northern and ((‘tdral Italy wt'rt* attracled to Franco 
as Venus Gerudrix or as a Mother with a (!hi]d {koupoTp6(pos). | by Francis 1 . and liis successors, and, among other art.s, they intro- 
Both in subject and in artistic charatter these .statuettes appear I diiccd Uio making of artistic tiTracoltas. 't he most famous name 
to hav(^ been largi*!)' influenced by the Cravco-HgypHan art of j in the lists of llie.so Italian artists is that of Girolamo della Robbia 
.Alexandria during the ITelk*nistic ])eriod. They appear to have [ (sec article Della Robbia), who executed, in 15-19, thi* onamclleil 
been used for domestic and funerary purposes and as votive terracotta lor the dt eoration of the " IVtit Clulteau do Matlrid " 

ollerings. in the Hois <ie Boulogne, Paris, for Francis L“ Many otlier rinlian 

After the downfall of the Roman Empire in the west, the artistic artists ot le.s.ser rejiutc imjiorled their arts into ITaiice, and llic 

use of terracotta was abaiidoni'd lor many ci'iituries, though, here British Museum po.^sevSS(‘s an embossed tile Ixsiring the head of 

and there, both in Italy aiul in the districts that had Iwen once St John the Bajitist, encircled by a (iothic inscription, which was 

Roman provinces, decorated terracot ta work was carried on sporaili- evidently made at J.yoiis during the 16II1 century. 'Ihe verv 
cally both in jiarts of ITaiice and of Germany. 'I'lic true renaissance ' inoukl of this tile, togetlu'r with other subjects of similar tyj)e, was 
of its use came during the 14111 and 15th Centuries, when it was ; excavated at l-yims and, while it is probable that the workiiuinsliip 
adapted once rnort; to architectural service in th.e (iothic buildings j was Italian, the style of the irioik lling is entirely French in cliar- 
of northern Italy and of (Germany. la Germany the mark of j acter. 

Brandenburg is especially rich in buildings enriched with modelled | Spam. At about the .same jx-riod the Italian inodi'llers or 
terracotta. The church of St (!atheriuc in the town of Brandenburg j sculptors carried the art into Sjiain, and many extraordinary work i 
is ilecorated in the most lavish way with delicate tracery and j are still extant in various Sjianish churches remarkable for their 
elab orate striiig-cours(*s and cornices enriched with foliage all | vivid realism and for a loo jiiclorial style which degrades Ihein 
modelled in clay ; the town-hall of Brain k'nburg is another instance Irom their true rank as architeelinal decoration, 
of the same use of terracotta. At Taiigermiindc, the church of During the 17th and lytli centuries the architectural use of 
St Stephim and other buildings of the beginning of the 15th century terracotta again fell away owing to the increasing u.se of marble, 
are w^ondorfiil examples of this method of decoration ; the north but that the art still survived in other forms is shown by the i)or- 
door of St Stephen s especially being a masterpiece of rich and trait busts of Dwight (17111 century), though they were made in 
effi'ctive moulding. In northern Italy this use of terracotta was stoneware and not in unglazed terracotta ; and the charming little 

enrrit'd to an ctpially high pitch of p(?rfection. The we.stern facade statuettes and groups made in Lorraine and the adjacent j)arls ol 

ot the cathedral of Crema, the communal bniklings of Piacenza, France by (iuiL»al, Cytllc and Lemire, sculptors employed at .some 

.111(1 .S. Maria dclle Grazii* in Milan are all striking examples of the ■ of tlie j^oltery factories ot the period. 

extreme splendour of effect that can Ixi obtained by terracotta | It should be mentioned that during the 18th century ordinary 

work. Tlie Cerlosa near Pavia is a gorgeous specimen of the early clay had talleii into disrepute, but the porcelain figures made at 

work of the i6th century ; the two cloisters care especially magnifi- Meissen, Si^'vres and oUn i* continental factories show Iiow persistent 
cent. Pavia itself is very rich in terracotta decoration, especially the vogue of figure-modelling in ckiy had become though the 

the ducal palace and the churches of S. Francesco and S. Maria del | clay was porcelain clay and ikR ordinary terracotta (see Ceramics). 

Carmine. Some delicate work exists among the medieval build- | Modern.— Durlnf' the last fifty years there has been througlioui 
ings of Rome, dating from the 14th and i6th centuries, as, for i Europe a great revival in the manufacture of terracotta, both glazed 
example, the rich cornices of the south aisle of S. Maria in Ara and unglazccl. We have in England, for example, some very ini' 

Cocli, c. 1300; the front of S, Cosimato in Trasteverc, built c. 1490 ; portant buildings, such as the Natural History Museum, the Albert 

and a once very magnificent house, near the Via di Tordinone, . 

which dates from the r4th century. i 'Phe Victoria and Albert Museum has a splendid and repre- 

Wilh the revival of terracotta as an adjunct to medieval archi- sentative collection of these Italian terracottas, 
toclure we find the sciiljitors of the Italian renaissance turning to - Thi.s last and most extensive of the works in terraciHta exe- 
this material, as a medium for the production of reliefs, busts, cuted by the Robbia family was destroyed during the French 

and even groups of many life-sized figures— again following the Revolution in 1792, but exact drawings of it cire still in existence 

practice of classic times. Much of the Florentine terracotta showing all the necessary details. 
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Hall, and the Roval College of Science, all in South Kensington, 
London, which illustrate to perfection the English terracotta work 
of the mid-V'ictonaii period. The Kijks Museum at Anisterdain, 
and many important buildings in the north of Germany, in Belgium 
and in I'rance, display the increasing use of baked clay for archi- 
tectural {uirposes. 

The effort of all terracotta makers during recent times lias been 
to produce a building material capable of resisting tht' acids and 
soot containt‘d in the atmosphen* of our great towns. Technically 
many of the leading manufacturers in England and the continental 
countries have been very successful in this elfoit, as they are able 
to produce building materials oi pleasant colour aiul texture which 
are practically acid-resisting. Critics of this modern development 
of terracotta as a building material freiiuently com]>iain of the 
want of truth in the lines of cornices, door or window jambs, &c. 
For this default the manufacturer is not so much to blame as are 
those modern architects who design a building for stone construc- 
tion and tlu'ii decide to have it executed in terracotta. The shrink- 
age of clav both in drying and firing is well kno\Mi, and it is this 
shrinkage wliich causes large pieces of terracotta to twist or become 
crooked. When our nuulern architects shall have realized that the 
details of a building must be designed specially for the material 
that is to be used in its construction, terracotta will come into its 
own again as a decorative building material. The preseiil method 
of constructing buildings in reinforced concrete, faced with glazed 
or iinglazed terracotta, will alford the architects of the 20th century 
an unrivalled opj)<)rt unity for the use of this material. 

Col/rctions . — rhe T.oinTc, British MiisiMirn, and the museums of 
Berlin and .Athens have remarkably tine collections of the Greek 
and Roman terracottas, and many provincial museums, such as 
those of Florence, Pirngia, Rt)m(', Naples, Nimi'S and Arles, have 
also collections of importance. The best collections of Greek terra- 
cotta figuri's are in the British Mnscum, the Louvre and the 
museums of Berlin and Athens ; but a large number of tlie finest 
Greek terracotta figures are in ])rivatc collections. In the Victoria 
and Albeit .Museum there is a remarkable collection of fine Floren- 
titu* terracottas of the best periods. 
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pp. 21 1 -221; Max. Colligiiori, “ Plaque estanipee de Santorin,” 
ibid. (1881), ])p. 436-438; Ce.snola, Cyprus (T.ondon, 1877); Schlie- 
mann, Trov, Mycenae, and 'I'iryns : E. Giirtius, Giebelqruppen aus 
Tanagra (Berlin, 1878) ; Delauney, “ Terres cuites de Tanagra,” 
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discovery of the Tanagra figures is given by Otto Liiders in Bull. 
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Archeol., Archiiol. Zeitung, and Mon. Inst. Arch. Rom. (especially 
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Ancient Pottery, 2 vols. (l,ondon, 1005) ; British Museum Catalogue 
of Terracottas ; C. A. Hutton, Greek Terracottas (Portfolio 
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TERRAMARA (from Ital. terra mama, “ marl the name 
given by archaeologists ^ to a type of primitive culture, mainly 
of the early bronze age, but stretching back into the later stone 
age. This ci\ ilizalion is represented by a number of mounds, 
hirmerly thought (e.g. by Venturi) to be scpuh'hrul. but really 
the remains of human habitations, analogous to shell heaps 
(i/.i/.) or kitchen middens. T'hey are found chiclly in north 
Italy, in the xalley of the Po, round Modena, iMantua and 
Parma. A summary of early re.sulls as to these mounds was 
published by Munro (iMke Dwellings) in 1890, but .scientific 
investigation really began only with the excavation of the 
terramara at C'astellazzo di Fontanellato (province of Parma) 
in iHtSg. From this and succeeding investigations certain 
general conclusions have been reached. The terramara, in 
spite of local differences, is of typical form ; it is a scTllcment, 
trapezoidal in form, built upon piles on dry land protected by an 
earthivork strengthened on the inside by buttres.^es, and en- 
circled by a wide moat supplied with running water. The cast 
and west sides are parallel, and two roads at right angles divide 
the settlement into four (juarlers. Outside arc one or tw^o 
('cmcteries. Tract's of burning which have been found render 
it probable that, when the refuse thrown down among the piles 
had filled the space, the settlement was burned and a new one 
built upon th(' remains. The origin of the lerramai a type is not 
definitely ascertained. 'I'he most probable inferem t*, howtwTr. 
is that these settlements were not built to avoid the danger 
of inundation, but represent a survival of the ordinarj’ lake 
dwelling. 

The remains discovered may be briefly summarized. Stone 
objects are few'. Of bronze (the chief mal(‘rial) ax(‘s, dagg(*rs, 
swords, razors and knii'es arc found, as also minor imple- 
ments, su(‘h as sickles, needles, pins, brooches, &c. There arc 
I also objects of bonij and w'ood, besides pottery (l.)oth coarse 
and fine : .sec Ckramtcs), amber and glass-paste. Small clay 
figures, chiefly of animals (though human figures are found at 
Castellazzo), are interesting as being practically the earliest 
specimens of plastic art found in Ttah’. 

'the occupations of th(‘ terramara people as compared with 
their neolithic predetessors may be infcrrc'd with ('omparative 
certainly. Thc\- were still hunters, but had domesticated 
animals ; they were fairly skilful metallurgists, casting bronze 
in moulds of stone and ( lay ; they w^cre also agriculturists, 
cultivating beans, the vine, wheat and flax. According to 
Prof. W. Ridgewa}- {Who were the Romans ? p. 16 ; and Early 
Age of Greece, i. 496) burial was l)y inluimation : investigation, 
howTver, of the cemeteries shows that the bodies were burned 
and the ashes placed in ossuaries ; practically no objects W'cre 
found in the urns. 

Great diffcreiKH's of opinion have arisen as to the origin and 
ethnographi('al relations of the terramara folk. Brizio in his 
Epoca Preislorica advances the theory that they were the 
original Ibero-Ligiirians who at some early period took to 
erecting pile-dw(‘llings. Why they shcnild have done so is 
diffii'ult to .see. Some of the lerremare are clearly not built 
with a view^ to avoiding inundation, inasmuch as they .stand 
upon hills. The rampart and the moat are for defence against 
enemies, not against floods, and as Brizio brings in no new 
invading people till long after the terramara period, it is difiicult 
to sec wJiy the Ibero-Lignrians should have abandoned their 
unprotected hiit-s('ttlcnienls and taken to elaborate fortifica- 
tion. There are other difllculties of a similar character. Hence 
Pigorini regards the terramara people as an Aryan lake-dwelling 
people w'ho invaded the north of Italy in two w'aves from 
(T'ntral Europe (the Danube valley) in the end of the stone age 
and the beginning of the bronze age, bringing with them the 
building tradition wJiich led them to creel pile dwellings on 
(Irj^ land. These p(‘nple he ('alls the Italici, to whom he attri- 
butes also tlu* culture known as Villanova {(f^v.). Ihis view 

' Since the Inteniational Congress of Prehistoric Archaeology 
at Bologna in 1871, when the shortciKxI form tenamara (plur. terre- 
mare) was atlopted. 
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is regarded as falling in with discoveries (somewhat incomplete, 
it is true) in Hungary and Bosnia. 

Authoritiics. — A ll the evidence is collected by T. K. Peet, The 
Stone ayul lUonze Ages in Italy and Sicily (Oxford, 1909), xiv. and 
xviii., which j<ives illustrations and nMerences to the more im- 
portant liU ratnn^ ; this work supersedes all previous works on the 
tcrreniarc. Prof. Pigorini’s article, “ Le pin anticho civilta dell’ 
Italia,” in liullcttino di paleinologia itnliana^ xxix., is classical. 
See also the works of Montelius, Modestov, and Ridgeway {Early 
Age of Grcccr^ vol. i.). (J. M. M.) 

TERRANOVA, a town of Sicily, on the S. coast, in the pro- 
vince of Caltanisctta, 74 m. by rail and 41 m. direct K.S.E. of 
Girgenti. Pop. (1901) 22,019." 'I'he poorly built modern town 
contains no buildings of interest or importance ; it stands on a 
sand-hill near the sea, with a fertile plain (the ancient Campi 
Geloi) to the N. of it. It has some trade but no port, only an 
open road dead. It almost certainly occupies the site of the 
ancient G( la (<7.7^.)* Outside it on the E. arc scanty remains of 
a Doric tt mplc (480-440 B.c. ?) of which a single pillar only 
remains, \vhich was still standing in the i8th ('(‘ntury (height 
about 26^ ft., lower diameter 5^ ft.); here some painted 
decorative terracottas have been found (see Orsi in Aili del 
Congresso di Science Sloriche, Rome, 1904, v. 188). Between it 
and the modc'rn tcjwn the stylobate of a large t(‘mple was found 
in Tgo6. This seems to have b(‘en constructed towards the end 
of the 7th century n.c. on the site of a still earlier edifice. The 
stylobite measures 115 by 58 ft. A large number of decorative 
terracottas were found, among them a small helmeted head of 
Athena : her name recurs upon the lip of a large and it is 

probable that the temple was dedicated to her. There is no 
trace of any object that can be dated after the end of the 6th 
century h.c., and it is therefore probable that this temple was 
dcstroyi'd when the other was constnu'tc^d, and that the latter 
also was dedicated to Athena. On the W. of the town, on the 
Capo Soprano, was the ancient necropolis, where many tombs 
of the Greek period have been discovered ; the objects found, 
including many fine Attic vases, arc partly in private collec- 
tions at ferranova itself, partly in foreign museums, while the 
results of latiT excavations, including some large terracotta 
sarcophagi, are in the museum at Syracuse. 

Sec Orsi in Noiizie degli scavi^ 1901, 307; 1902, 408; 1907, 38. 

TERRANOVA PAUSANIA, a seaport of Sardinia, in the 
province of Sassari, situated on the E. coast, 14 m. S.W. of 
Golfo Aranci, and 72 m. E. of Sas.sari by rail, and in the inner- 
most recess of the sheltered gulf of Terranova. Pop. (1901) 
4348. It occupies the site of the ancient Olbia {q.v.), and until 
the trafTie. was transferred to Golfo Aranci, was the port of 
embarkation for Italy, as in ancient times. 'fhtTe is some trade 
in ('ork and charcoal. The place is low-lying and malarious. 
The only building f)f interest is the I<omane.squ(i (hunh of 
S. Simplicio, once the cathedral, which as it stands dates pro- 
bably from the nth century. It was the seat of the giudici of 
Gallura, sent liere by the Pisans in the nth century (but probably 
the native giudici resided at Tempio), and of an episcopal sec, 
luiited in 1506 with that of Ampurias. The name Pausania i.s 
the consequence of an error ; it is a corruption of Eausiaiia, a 
town and episcopal sec of Sardinia mentioned by Gregory the 
Oreat, the site of which is in reality uncertain. 

TERRE HAUTE, a city and the county-seat of Vigo county, 
Indiana, U.S.A., on the eastern bank of the Wabash river, 
about 186 m. S. by E. of Chicago and about 73 m. W. by S. of 
Indianapolis. Pop. (1890) 30,217 ; (1900) 36,673, of whom 
1520 were negroes and 2952 foreign-born ; (1910, census) 
S«S,r 57. Land area (1906), 8*25 sq. m., of which nearly one-third 
had been annexed since 1890 and a considerable part since 1900. 
It is served by the Chicago & Eastern Illinois, the Cleveland, 
Cincinnati, Chicago & St Louis, the Evansville & Indiana- 
polis, the Evansville & Terre Haute, the Southern Indiana, 
the Vandalia and several electric' interurban railways. It is 
finely situated on high ground 60 ft. al)Ove the river level, and 
has wide, well-paved streets shaded by oaks and elms. It is 


the seat of the Indiana State Normal School (1870), which had 
in 1909 a library of about 50,000 volumes, 52 instructors and 
an average term enrolment of 988 students, and of the Rose 
Polytechnic Institute, which was founded in 1874 by Chauncey 
Rose (1794-1877), was opened in 1883, offers courses in me- 
chanical, electrical, civil and chemical engineering and in 
architecture, and in 1909 had 22 instructors and 214 students. 
About 4 m. W. of Terre Haute is St Hary-of-the- Woods 
(founded in 1840 by the Sisters of Providence, and chartered 
in 1846), a school for girls. The Emcline Fairbanks Memorial 
Library (1882) contained 30,000 volumes in 1910, housed in a 
building erected in 1903 by Mr Crawford Fairbanks in memory 
of his mother. Terre Haute’s industrial and commercial 
importance is largely due to its proximity to the valuable 
coal-fields of Clay, Sullivan, Park, Vermilion, Greene and Vigo 
countie.s. 'hhe total value of its factor)’ product in 1905 was 
$29,291,654 ; both in 1900 and in 1905 it ranked second among 
the manufacturing cities of the state. It is the largest distilling 
centre in the state and one of the largest in the country, the 
value of the output of this industry in 1905 being more than 
half the total value of the city’s factory product for the year. 
The value of the glass product in 1905 was 4*4 per cent, 
of the value of all factory products of the city, and 1*6 
per cent, of the value of all glass manufactured in the United 
States. 

'I'he first settlers at Terre Haute built their cabins near Fort 
Harrison, which was erected by command of (iovernor William 
Henry Harrison in the winter of i8ro-ii. In 1812 the fori 
was siiccessfulh' defended against an attack of the Indians by 
its commandant Captain Zachary 'Taylor, and in 1817 was 
abandoned. After th(^ close of the war of 1812 the tow9i grew 
ra[)idl)’ and became an important comim^n'ial centre, owing 
to its riv(!r (’onnexions and to the fac't that the National (or 
Cumberland) Road crossed the Wabash here. Terre Haute 
v/as incorporatixl as a town in 183S, became a c’ity in 1853 (under 
a general state kuv of June 1852), recci\'ed a special city charter 
in 1899, in 1905 was organized as a city of the third clas.s, and 
became a city of the second class in 1909. 

TERRELL, a city of Kaufman county, Texas, U.S.A., about 
32 m. E. of Dallas. Pop. (1890) 2988 ; (1900) 6330, of whom 
1517 were negroes. Terrell is served by the 'Texas & l*acific 
and the Texas Midland railw’ays. The city is the seat of Wesley 
College (Methodist Episcopal, South), until 1909 the North 
'fexas University School, and of th(‘ North 'Texas Hospital for 
the Insane (1885), and has a (\irnegie library. It is situated in 
a rich farming region. The city has a fX)tton compress and 
cotton-gins, and various manufacture's. 'The Texas Midland 
railway has shops and general offices here. Terrell, named in 
honour of Robert A. Terrell, an early st'ttler, was founded in 
1872 and was chartered as a ( ity in 1874. 

TERRISS, WILLIAM (1847-1897), English actor, who.se real 
name was William Charles James Lewin, was bom in London 
on the 20th of February 1847. After trying the merchant 
ser’vdce, medicine, she(‘p-farming in the Falkland Isles, and 
tea-planting in Bengal, in 1867 he took to the stage, for which 
his handsome presence, fine voice and gallant bearing eminently 
fitted him. His first appearance in I.ondon was as Lord 
Cloudrays in Robertson’s Society, at the old Prince of Wales’s 
theatre. He quickly canu' into favour in ** hero ” parts, and 
appeared at the principal London theatres from 1868 onwards. 
In 1880 he joiiK'd Irving’s company at the Lyceum, playing 
such parts as Cassio and Mercutio, and in 1885 he acted there 
with Mary Anderson, as Romeo to her Juliet, See. He was 
then engaged to take the leading parts in Adclphi melodrama, 
and it was in this capacity that for the rest of his career he was 
best known, though he occasionally acted elsewhere, notably 
with Irving at the I.yceum. His last appearance was in Secret 
Sennee, C 3 n the 16th of December 1897, as he was entering 
the Adclphi theatre, he was stabbed to death by a madman, 
Richard Arthur Prince. 'I’crriss married Miss Isabel Lewis, 
and his daughter Ellalinc Terriss (Mrs Seymour Hicks) became 
I a well-known actress in musical comedy, in association with 
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her husband Edward Sev niour Hicks {b. 1871), proprietor of the 
Aldwych and Hicks theatres in London. 

Sec Arthur J. Smythe, The Life of Williayn Terriss (London, 
1898). 

TERRY, EDWARD O’CONNOR (1844-^ ), En^iish ac'tor, 

was horn in London, and began his stage career in a small and 
struggling way in the provinces. Between 1S68 and 1875 
Wiis the leading comedian at the Strand theatre, London, but 
it wiis not till he joined Ilollingshead’s company at the Gaiety 
in 1S76 that he became a public lavourite in the burlesques 
piaxluccd there during the next eight years. With Nellie 
Farren, Kate Vaughan and Ro)'ce, he made the fortune of this 
house, his eccentric acting and singing creating a style which 
had many imitators. In 1887 he went into management, 
opening lerry’s theatre, where his production of Pinero’s 
Sttni Lavender w'as a great success. But in subse(j[uent years 
he was only occasionalh’ seen at his own theatre, and made many 
tours in the provinces and in Australia, America and Soutli 
Africa. Off the stage he w^as well known as an ardent Free- 
mason, and an indefatigable member of the councils of many 
charities and of public bodies. 

TERRY, ELLEN ALICIA (1848- ), English actress, was 

bom at Coventry on the 27th of February 1S48. Her parents 
were well-known provincial actors, and her sisters Kate, 
Marion and Florence, and her brother Fred, all joined the 
theatrical profession, and her own hrst app(‘arance on the stage 
was made on the 28lh of April 1856, under the Keans’ manage- 
ment, as the boy Marnilius in 'The Winter's 'Tale, at the Princess’s 
theatre, London. Two years later she played Prince Arthur 
in King John with such grace as to win high praise. From 
i860 to 1863 and again from 1867 to 1868 she acted with various 
stock companies. During this [leriod she played, on the 26th 
of December 1867, for the first time with Henr\' Irving, being 
cast as Katharine to his Petruchio in Garrick’s version of The 
Taming of the Shreiv at the Queen’s theatre. Wlum (piite ii girl 
she married G. F. Watts the painter, but the marriage was soon 
(ILssolvcd. Between 1868 and 1874, having married E. A. 
Wardell, an a('tor whose professional name was Charles Kelly, 
she was again absent from the stage, but she reappeared in 
leading parts at the Queen’s theatre under Charles Reade’s 
management. On the 17th of April 1875 she played Portia for 
the first time in an elaborate revival of The Merchant of Venice 
under the Bancrofts’ management at the old Prince of Wales’s 
theatre, 'fhis was followed by a succession of smaller triumphs 
at the Court theatre, culminating in her beautiful impersonation 
of Olivia in W. G. Wills’s dramatic version of Goldsmith’s 
Vicar of Wakefield, in 1878, the result of whit'h was her engage- 
ment by Henry Irving as his h'ading lady for the Lyceum 
theatre, and the beginning of a long artistic partnership, in the 
success of which Miss Terry’s attrat:tivc personality played a 
large part. Her Shakespearean impersonations at the Lyceum 
were Ophelia in 1878, Portia in 1879, Desdemona in i88t, Juliet 
and Beatrice in 1882, Viola in 1884, Lady Mac beth in 1888, 
Katherine, in Henry VIJL, and Cordelia in 1892, Imogen in 
1896, and Voliimnia, in Coriolaniis, in 1901. Other notable 
performances were those of the Queen in Wills’s Charles I. in 
1879, Gamma in Tennyson’s The Cup in 1881, Margaret in 
Wills’s Faust in 1885, and the title-part in Charles Rcade’s 
one-act play Nance Oldfield (1893^, Rosamund in Tennyson’s 
Bechet (1893), Madame Sans-Gene in Sardou’s play (t 8(;7), and 
Clarisse in Robespierre (1899). With the Lyceum compiiny she 
several times visited the IJnited States. In 1902, while still 
acting with Sir Henry Irving, she appeared with Mrs Kendal 
in Beerbohm Tree’s revival of The Merry W ives of W indsor, at 
His Majesty’s theatre, and she continued, after Sir Henry 
Irving’s death, to act at different theatres, notably at the 
Court theatre (1905) in some of G. Bernard Shaw’s plays. In 
1906 her stage-jubilee was celebrated in London with much 
enthusiasm, a popular subscription in England and America 
resulting in some £8000 being raised. In 1907 Miss Terry 
married James Carew, an American actor. 

Her sister Marion Terry (b. 1856) became only less distin- 


I guished on the English stage than herself ; and Ikt brother 
I Fred 'ferry (b. 1865) also liecame a leading actor, and a sik'ccss- 
ful manager in assoi'iation with his wilc^ the actress Julia 
Neilson. 

See Charles Hintt, Ellen Terry and her Impersonations (1808) ; 
Cleineiit Sec^tt, Ellen Terry, 

TERSTEEGEN, GERHARD (1697-1769), German religious 
writer, was benn on the 25111 of November i6()7, at Mors, at 
that time the c-apital of a countship belonging to tl\c‘ house of 
Oraiige-Nassau (it lell to Prussia in 1702), which formed a 
Protestant enclave in the midst of a Catholic country. After 
being educated at the gymnasium of his native town, rersteegen 
was for some years apprenticed to a merchant. lie soon came 
under the intluenc-e of Wilhelm Hoffman, a pietistic revivalist, 
and devoted himself to writing and public speaking, with- 
drawing in 1728 from all secular pursuits and gi\'ing himself 
entirely to religious work. His writings include a collection 
of hymins {Das geistlichc lUumengiirtlein, 1729; luw edition, 
Stuttgart, 1868), a volume of Cebete, and another of IhicjCj 
besides translations of the writings of the Frencli mystics, 
lie died at Muhlhcim in Westphalia on thc^ 3rd of April 1769. 

See Uymnv., Liiid the article by Eduard Simons in ller/og-Hauck, 
Realencyklopiidie, voL xix. (cd. 1007). 

TERTIARIES (Lat. tertiariij from tertins, third), a -sociations 
cM lay folk in connexion with the Mendicant Orders. 'I'lie old 
monastic orders had had attached to their abbeys ronfrate,-- 
nities of lay men and wonu‘n, going bac'k in some cases to tlic 
8lh century. The Confraternity Book of Durham is extant 
and embraces some 20,000 names in the course of eight ( (‘nturic's. 
Emperors and kings and the most illustrious men in church 
and state were commonly confratc*rs of one or other ol the great 
Benedictine abbeys. (On this subjec-t see article b\ Edmund 
Bishop in Dmvnside Raa’eiv, 1885.) 'i'he confraters and cen- 
sorors were made partakers in all the rc?ligious exercises and 
othc?rgood works of the community to wliic'h thc\' were' afliliated, 
and tliey were expecdcxl in return to protect and forward its 
interests ; but they were not calk'd upon to follow any sncci.d 
rule of life. 

Although something of the kind existed among the llumilijiti 
in the 12th century, the institution of Tertiaries arose out of 
the iTanciscan movement. It seems to be certain that St 
Francis at the beginning had no intention of forming his 
disciplc's into an Order, but onl\’ of making a great l)rc)thcrhood 
of all those who were preparc'd to c-arry out in their lives certain 
of the greater and more arduous of the maxims of the Gospel. 
The formation of the Franciscran Order was necessitated bv 
the success of the movement and the wonderful rapidity with 
whic'h it spread. Whc'n the immediate disciples of the saint 
had become an order hound by the religious vows, it became 
necessary to provide for the grc'at body of laity, married men 
and women, who c:ould not leave the world or abandon tlu*ir 
avoc:ations, but still were part of the FrancTsrr.n movement 
and desired to c'arry out in thcar lives its spirit and tc'a.ching. 
And so, probably in 1221, St Francis drew up a Rule for those 
of his followers who were debarrc?d from being nic*mbers of the 
order of Friars Minor. At first they wc'rc c-allcd “ Brothers and 
Sisters of the Order of Penance ” ; but later on, when th<.' 
Friars were c-allc^d the “ First Order ” and the nuns the St'c'ond 
(Jrdcr,” tile Order of Pc'iiance became the “Third Order of 
St Francis ” — whence the name 'I'ertiarics : this threefold 
division already existed among the Ilumiliati. 

In 190T Paul Sabatier published a “ Rule of Life of the 
Brothers and Sisters of Penance,” which probably contains, 
with additions, the substance of the original Rule of 1221. It 
prescribes severe simplicity of dress and of life, and certain 
abstinences and prayers and other religious exercises, and 
forbids the frequentation of the theatre, the bearing of arms 
and the taking of oaths except when administered by magis- 
trates. In 1289 Nicholas IV. approved the Third Order liy a 
Bull, but made soine alterations in the Rule, and this form of 
the Rule remained in force until our own day. 

Immediately on its establishment in 1221 the Third Order 
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spread with incrediblt; rapidity all over Italy and throughout 
we stern Europe, and embraced multitudes of men and women 
ot all ranks from highest to lowest. Everywhere it was con- 
nected closely with the First Order, and was under the control 
of the Friars Minor. 

In lime a tendcn(y set in for members of the Third Order 
to live together in community, and in this way congregations 
were formed who took the usual religious vows and lived a 
fully organ iz.ed religious life based on the Rule of the Third 
Order with supplementary regulations. Ihcsc congregations 
arc the “ Regular dertiaries ” as distinguished from the 
** Secular rertiarics,” who lived in the world, according to the 
original idea. The Regular Tertiaries are in the full technical 
;:ensc “ religious,” and there have been, and are, many con- 
/(regations of Lhcm, both of men and of women. 

I'hcrc^ can be little doubt, whatever counter claims may be 
set up. that the Third Order was one of St Franci.>’ creations, 
and that his 'third Order was the (‘xemplar after which the others 
were fashioned ; luit at an early date the other Mendicant 
Orders foi med Third Orders on the .same lines, and so there 
came into being Dominican 'tertiaries, and Carmelite, and 
Augustinian, and Servite, and also Premonstratensian and 
many others, these followed the same lines of development 
jis the Franciscan Tertiaries, and for the most part divided into 
the two branches of regular and secular 'JTrtiaries. 'I'hc Rules 
of the various 'I'hird Orders have proved very adaptable to the 
needs of modern congregations devoted to active works of 
charily ; and so a great number of teaching and nursing con- 
gregatifms of women belong to one or other of the Third Orders. 

The Franciscan 'third Order has always been the principal one, 
tmd it ricei\*ed a great impetus and a renewed vogue from 
Leo XI 11 ., who in 1883 caused the Rule to be rcc'ustand made 
more suitabh^ for the recpiiremeiUs of devout men and women 
at the present day. In consecpience it is estimated that the 
number of lay Franc'iscan 'I'ertiaric^s now exceeds two millions. 

BiULKXiRArnY. — The most serviceable authority on the Eraiiciscan 
Tertiaries is probably Max HeimbuclK'r. Oidcn mid KonqrcgaiioNCK 
(1907), ii. §§ 10^, i().p T05, where an aiujile bibliography is supplied. 
'th(' same work gives information on the other Tertiaries at the end 
of the sections on tlie various Orders. Similarly inlormation will 
be found in Hclyot, Histoire des Ovdres vclif^icux (171.1), alter tlie 
clinpters on the ditlereiit Orders, lleindmcher names t'acJiy, 
Tin's Ovdres ([807), and Adderley and Marson, I'hird Orders 
(vjQz). (E. r. B.) 

TERTIARY, in geology, the time-division which includes 
the hluccne, Oligoccnc, Pliocene and Pliocene periods, in other 
word.s, it is the e.irlier portion of the Cainozoic era. By some 
authorities the term 'Fertiary is made to embrac'e in addition 
to the foregoing periods those of the Qnaternar\- (Pleistocene 
and Holocene), i.c. “Tertiary” is made the ecpiivalenl of 
Cainozoic. On logical grounds there is much in favour of this 
interpretation ; but having in view the state of geological 
literature, it is certainly better to restrict the use of the term 
in the manner indicated above. 'Icrtiary rock.s were among 
the latest to receive the careful attention of geologists, and the 
name was introduced by G. Cuvier and H. Brongniart in 1810 
(Kssai sur la gt^ographie minhalogique des oivirons de Paris, 

. 810-11, I St cd.). 

Deshayes (i8;,o) worked out the p(?rccnlag(’s of recent fossils 
found at several horizons in those strata, and upon this Sir C. l.yell 
(1.852) founded the main periods, viz. the Eocene with 3.J per cent, 
of recent forms, Miocene 17 ])cr cent.. Pliocene 35 to 50 per cent. 
Siib.secpienl investigations naturally modified the numerical values 
upon whici) this nomenclature was based, but without altering the 
order of the ]>eriods. Later, E. Bcyrich iutroducc’d the Oligoceiie 
period, and some geologists recognize a Palaeocene or early Kocene 
period. ICuropcan geologists very generally use the grouping 
ado^)ted by H. Hornes ; — 

V ouiiger Tertiary Xeogene (Miocene, Pliocene). 

Older Tertiary Palaeogene (Palaeocene, b'occnc, Oligocenc). 

The great number and \ariety of mammalian remains has made 
it possible for the Tertiary rocks to be classifictl by their means: 
see A. Gaundry, Les oirhahiewevts du mondc animal — mammiftres 
Tertiaires (1878) ; W. B. iLawkins, Q. J. Gcol. Soc. Lond. (18S0) ; 
Forsyth Major, Geol, Mag. (London, 1899) ; and H. F. Osborn, 
J. L. Wortman, G. F. Matthew, for western North America, Bull. 
Am. Mus. Nat. Hist., xii. (1899). 


During the Tertiary era the g«.*ograpliical conliguration of the 
globe was steadily approachijig that ol the present day ; but in 
the earlier part ol the time there still cxistefl the great equatorial 
ocean " I'ethys,” and there is evidence that Ftast India and Africa, 
Australia and Asia, north Europe and North America were prob- 
ably severally united by laud eoiinoxions. As the period advanced, 
along the very line that had bei.*n occnpieil by the nuniniulitic sea 
(Tethy.s) the crust began to be loldcd up, giving rise to tlie Alps, 
Larjiathians, Caucasus, Himalayas and other lUviimtains, some of 
the early lertiary marine lormalioiis being now found rai.scd more 
than 16,000 ft. above the present level of the sea. Associated 
with these crustal ’ loverni'iits were eiiorjiious outpuurings of vol- 
canic materials. 

The faunal asp(‘cL of the 'IVrtiary jierioils dillers strikingly from 
that of preceding Secondary or MVsiizi>ic ; in place ol the great 
saurian rt‘ptiles we iind the rapid devilopinent ami finally the 
maximum expansion of mammals. Snakes and true birds advanced 
rapidly towards their modern position. In the .seas, Ixiny l\sh and 
crabdike decapods increase.l in luiinbeis and variety, while pclecy- 
pods and gastenqiods took the prominent place previously occupied 
by ammonites and heleinnites, tind, leaving behind such lorins as 
Rtidistes, Inoceramiis^ Ac., they gradually de\ eloped in the direction 
of the modern regional groiqis. In the plant world, the dicotyle- 
donous angiosperms gradually assumed the leading role which they 
occupy to-day. 

The climate in northern latitudes seeiu.s to have pa.s.-^ed Iroiu 
temperate to sub-tropical, witli minor fl uctiiaiion.s, until at the 
close a rapid lowering of teMuperatiire uslie^red in tlic glacial 
pvriod. (J. \. II.) 

TERTULLIAN (c. -22), wno.so full name was Quintus 

Skptimius Florkns TERTUta.iANiTs, is the earliest and after 
Augustine the greatest of the ancient church writers of the 
Wc.st. Before him the whole Christian literature in the Latin 
language consisted of a translation of the Ib’hle, the Octavius 
of Minuciiis Felix (</.?/.)— an apologetic treatise written in the 
Ciceninian style for the higher eindes of society, and with no 
evident effect for the church as a whole, the brief Acts of the 
Scillilan martyrs, and a list of the books recognized as canonical 
(the so-called Muralorian fragment). Whether Victor the 
Roman bishop and Apollonius the Roman senator ever really 
made an appearance as Latin authors is (juite uncertain. 
'rerUilliun in fact created ('hristian Latin literature ; one might 
almost say that that literature sprang from Ihm full-grown, Jilike 
in form and substance, as Athena from the head of Zeus, 
("yprian polished the language th.it Tertullian had made, sifted 
the thoughts he had given out, rounded them off, and turned 
them into (urrent ('oin, but he never ceased to Ik‘ aware of his 
dependence on 'fertullian, whom he designated as kut’ his 

master (Jer., De vie. ill. 53). Augustine, again, stood on the 
shoulders of 'rertullian ami Cyprian ; and these three North 
Africans arc the fathers of the VVestern churclu's. 

'IVrtullian’s place in universal history is determined by (1) 
his intellectual and spiritual endowments, (2) his moral force 
and evangelical fervour, (3) the course of his personal develop- 
ment, (4) the circumstances of the time in the midst of which 
he worked. 

(t) Tertullian was a man of great originality and genius, 
characterized by the deepest pathos, the liveliest fancy, and 
the most penetrating keenness, and was cndowTxi with ability 
to approjiriatc and make use of all tlie methods of observation 
and speculation, and with the readiest wit. His writings 
in tone and character are always alike “ ricli in thought and 
destitute of form, passionate and hair-splitting, eloquent and 
pithy in expression, energetic and condensed to the point of 
obscurity.” His style has been characterized with justice as 
(lark and resplendent like eliony. His eloquence was of the 
vehement or<icr ; but it wins hearers and readers by the 
strength of its passion, the energy of it.s truth, the pregnancy 
and elegance of it.s expression, just as muc h as it repels them 
by its heat without light, its sophistical argumentations, and its 
elaborate hair-splittings. Though he is wanting in moderation 
and in luminous w^armth, his tones are by no means always 
harsh ; and as an author he cvc'r aspired with hanging after 
humility and love and patience, though his whole life was lived 
in the atmosphere of conflict, 'rertullian both as a man and 
as a writer had much in common with the apostle Paul. 

(2) In spite of all the contradictions in which he involved 
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himself as a thinker and as a teacher, Tertullian was a compact 
ethical personality. What he was he was with his whole being. 
Once a Christian, he was determined to be so with all his soul, 
and to shake himself free of all half measures and compromises 
with the world. It is not difficult to lay one’s finger upon very 
many obliquities, self-deceptions and sophisms in Tertullian 
in inatters of detail, for he struggled for years to reconcile 
things that were in themselves irreconcilable ; yet in each 
case the pen^rsitics and sophisms were rather the outcome 
of the peculiarly difficult cin umstances in which he stood. It 
is easy to convict him of having failed to control the glowing 
passion that wius in him. He is often outrageously unjust in 
the substance of what he says, and in manner harsh to cynicism, 
scornful to gruesumeness ; l)ut in no battle that he fought 
was he ever actuated by selfish interests. What he did was 
really done for the Cospel, as he understood it, with all the 
faculties of his soul. But he understood the Gospel as being 
primarily an assured hope and a holy law, as fear of the Judge 
who ('an cast into hell and as an inflexible rule of faith and of 
discipline. Of the glorious liberty of the children of God he had 
nothing but a mere presentiment ; he looked for it only in 
the world bcN ond the grave, and under the power of the Gospel 
lie ( oimted as loss all the world could give. He well understood 
the meaning of Christ’s .saying that He came not into the world 
to bring peace, but a sword : in a period when a lax spirit of 
conformity to tlie world hud seized the churches he maintained 
the “ vigor evangelicus ” not merely against the Gnostics but 
against opportunists and a worldly-wise clergy. Among all the 
fathers of the first three centuries Tertullian has given the most 
powerful expression to the terrible earnestness of the Gixspcl. 

(3) The course of Tcrtullian’s personal development fitted him 
in an altogether remarkable degree to be a teacher of the church. 
Bom at CoTthage of good family — his father was a ** centurio 
pro consularis ” — he received a first-rate education both in 
Latin and in Greek. He was able to speak and write Greek, 
and gives evidence of familiarity alike with its prose and with 
its poetry ; and his excellent memory — though he himself 
complains about it — enabled him always to bring in at the right 
place an appropriate, oftim brilliant, quotation or some historical 
allusion. 'Iffic old historians, from Herodotus to Tacitus, were 
familiar to him, and the accuracy of his historical knowledge is 
astonishing. He studied with earnest zeal the Greek philo- 
sophers ; Plato in particular, and the writings of the Stoics, 
he had fully at command, and his treatise De Anima shows that 
he himself was able to investigate and discuss philosophical 
problems. From the philosophers he had been led to the 
medical writers, whose treatises plainly had a place in his 
working library. But no portion of this rich store of mis- 
cellaneous knowledge has left its characteristic impress on his 
writings ; this influence was rcserv’ed for his legal training. 
His father, whose military spirit reveals itself in the whole 
bearing of Tertullian, to whom Christianity was above every- 
thing a “ militia,” had intended him for the law. He .studied 
in Carthage, probably also in Rome, where, according to 
Eu.scbius, he enjoyed the reputation of being one of the most 
eminent jurists. 'Fhis .statement derives confirmation from 
the Digest^ where references are made to two works, De Casirensi 
Peculio and Quaestionuni Libri VIILj of a Roman jurist named 
Tertullian, who must have flourished about 180 a.d. In point 
of fact the quondam advocate never disappeared in the Christian 
presbyter. This was at once his strength and his weakness : 
his strength, for as a professional pleader he had leaiTied how 
to de«al with an adversary according to the rules oi the art — to 
pull to pieces his theses, to reduce him ad absurdum, and to 
show the defects and contradictions of his statements, — and wiis 
specially qualified to expose the irregularities in the proceedings 
taken by the slate against the Christians ; but it was also his 
weakness, for it was responsible for his litigiousness, his often 
doubtful shifts and artifice.s, his sophi.sms and argumentationes 
ad hominem, his fallacies and surprises. At Rome in mature 
manhood Tertullian became a Christian, under what circum- 
stances we do not know, and forthwith he bent himself with all 


his energy to the study of Scripture and of Christian literature. 
Not only was he master of the contents of the Bible: he also 
read carefully the works of Hernias, Justin, Tatian, ]\Iiltiadcs, 
Melito, irenaeus, Proculus, Clement, as well as m;iny Gnostic 
treatises, the writings of Marcion in particular. In apologetics 
his principal master was Justin, and in theology proper and in 
the controversy with the Gnostics, Irenaeus. As a thinker he 
was not original, and even as a theologian he has produced but 
few new schemes of doctrine, except his doctrine of sin. His 
special gift lay in th(? power to make what had been traditionally 
received impressive, to give to it its proper form, and to gain for 
it new currency. From Rome Tertullian visited Greece and 
perhaps also Asia Hinor ; at any rate we know lluit he had 
temporary relations with the churches there. lie was cons(?- 
quently placed in a position in which he could dice k the doc- 
trine ami practice of the Roman church. Thus equipped with 
knowledge and experience, he returned to Carthage and there 
laid the foundation of Latin Christian literatun'. At first, 
after his conversion, he wrote Greek, but by and by Latin 
almost exclusively. The elements of this Christian Latin 
language may be enumerated as follows : — (i.) it had its origin, 
not in the literary language of Rome as developed by Cicero, 
but in the language of the people as we find it in riautus and 
Terence ; (ii.) it has an African complexion ; (iii.) it is strongly 
influenced by Greek, particularly through the Latin translation 
of the Septuagint and of the New Testament, besides being 
sprinkled with a large number of Greek words derived from the 
Scriptures or from the Greek liturgies ; (iv.) it bears the stamp 
of the Gnostic style and contains also some military expn'ssions ; 
(v.) it owes somctliing to the original creative power of Tertullian. 
As for his theology, its leading factors were- -(i.) the teachings of 
the apologists ; (ii.) the philosophy of the Stoics ; (iii.) the rule of 
faith, interpreted in an anti-Gnostic sense, as he had reetaved it 
from the (.'hurch of Rome ; (iv.) the Soteriological theology of 
^Melito and rrcnacus ; (v.) the substance of the utterances of the 
Montanist prophets (in the dosing decides of his life). 'Fhis ana- 
lysis does not disdose, nor indeed is it possible to discover, what 
was the determining element for Tertullian ; in fact he was under 
the dominion of more than one ruling principle, and h(i felt him- 
self bound by several mutually opposing authorities. It was his 
desire to unite the enthusiasm of primitive Christianity with 
intelligent thought, the original demands of the Gospel with e^very 
letter of the Scriptures and with the practice of the Roman 
duirch, the sayings of the Paraclete with the authority of the 
bishops, the law of the churches with the freedom of the inspired, 
the rigid (lisci})line of the Montanist with all the utterances of the 
New Testament and with the arrangements of a church seeking 
to set itself up within the world. At this task Ik? toiled for 
years, involved in contradictions which it took all the finished 
skill of the jurist to conceal from him for a time. At last he 
felt compelled to break off from the church for which he had 
lived and fought ; but the br(?ach could not clear him from the 
contradictions in which he found himself (entangled. Not only 
(lid the great ('hasm l)etw(?en the old Christianity, to which his 
soul clung, and tlu? Christianity of the Scriptures as jurislically 
and philosophically intcrprett?d nmain unbridged ; he also 
clung fast, in spite of his separation from the Catholic (hurch, 
to his position that the church possesses the true doctrine, that 
the bishops per successionem are the repositories of the grace 
of the teaching office, and so forth. 'Ihe growing violence of 
his latest w(jrks is to be accounted for, not only by his burn- 
ing indignation against tlu? ever-advancing secularization of 
th(i Catliolic churrli, but also by the incompatibility between 
the authorities wliic h he rec'ognized and yet was not able to 
reconcile. After having done battle with heathens, Jews, 
Marcionites, (]nosli(\s, Alonarchians, and the Catholics, he died 
an old man, carrying with him to the grave the la?>l remains of 
primitive Christianity in the West, but at the same time in 
conflict with himself. 

(4) What has just been said brings out very clearly how im- 
portant in their bearing on Tcrtullian’s development were the 
circumstances of the age in which he laboured. His activity 
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as u Christian falls between 190 and 220, a period of very great 
moment in the history of the Catholic church ; for within it 
the struggle with Gnosticism was brought to a victorious close, 
th(i New Testament established a firm footing within the 
churches, the. “ apostolic ” rules which thcnc'eforward regulated 
all the affairs of the church were called into existence, and the 
ecclesiastical priesthood came to be developed. Within this 
period also falls that evangelical and legal reaction against 
the; political and secular tendencies of the church which is 
known as Montanism. The same Tertullian who had fortified 
the Catholic church against Gnosticism was none the less anxious 
to protect it from becoming a political organization. Being 
unable to reconcile incompatibles, he broke with the church 
and became the most powerful representative of Montanism 
in the West. 

Although Tertullian’s extant works are both numerous and 
co[)ious, ou!' knowledge ol his life is very vague. He cannot have 
been horn much later than about 150. His activity as a jurist in 
Rome must fall within the period of Commodus ; for there is no 
indication ni his writings that he was in Rome in the time of Marcus 
Aurelius, and many ]xissages seem to preclude the supposition. 
The date of his conversion to Christianity is quite uncertain ; 
there is much in favour of the years between njo and 195. How 
long he r('iiiaincd in Rome alter becoming a Christian, whether he 
had altaimd any olTice in the church before leaving Rome, what 
was the dale of his visit to Greece — on these points also we remain 
in ignorani e. It is certain that he was settled in Carthage in the 
second half of 197, the date ol his writing his A poloi^etictis aiul 
(shortly afterwards) his two books Ad iiationcs : we also know 
that he becamt* a j)resbyter in Carthage and was married. His 
recognition of the Montanistic prcjphccy in Phrygia as a work <)f 
God took place in .402-203, at the time when a new persecution 
broken out. For the next five years it was his constant endeavour 
to secure the victory for Montanism within the church ; but in this 
he became involvcul more and more deeply in controversy with the 
majority of the church in Carthage and especially with its clergy, 
which had the support of the chTgy of Rome. As Jcrom<^ writes 
(De viy, ill. 53) 3 “ U.squc ad mediam aetatem presbyter fuit 
ecclcsiae Africanac, invidiapostea et contumeliis clericoruin Romanae 
ecclesiae ad Montani dogma delapsus.*’ On his breach with th(* 
Catholic church, probably in 207-208, he became the head ot a 
small Montanist community in Carthage. In this ])osition he con- 
tinued to labour, to write, and to assail the lax Catholics and their 
elcTgv until at least the time of Bishop Calixliis in the reign of 
Idagabalus. 1 'he year of his death is uncertain. Jerome {ut sup.) 
says : “ Fertur vixisse usque ad decrepitam aetafem.” 'I'hat he 
returned at last to the bosom of the Catholic church is a mere 
legi'iid, the motive ot which is obvious ; his adherents after his 
death continued to maintain thcunselves as a small community in 
Carthage. Although he had left the church, his earlier writings 
continued to be extensively read ; and in the 4lh century his 
works, along with tho.se ot Cyprian, were the principal rca<ling of 
Western Christians, until they were superseded by those of Jerome, * 
.\mbrose, Augustine and Gregory, Jerome has included him in 
his catalogue ol Christian “ viri ilhistres,” but only as a Catholic 
to whom reference should be made with caution.^ 

I'he works of Tertullian, on the chronology of which a great 
deal has been written, and which lor the most part do not admit 
of being dated with perfect certainty, fall into three classes— the 
apologetic, defending ('hristiaiiity against paganism and Judaism; 
the polemical dogmatic, refuting heresies and heretics ; and the 
ascu'tic or })ractical, dealing with points of morality and church 
discipline. In point of time also three periods can bt? readily distin- 
guished, the years 202-203 and 207-208 constituting the divisions. 
Some of the books he wrote have unfortunately disappeared — 
in particular the De spectacidis, De baptisnw, and De virginibus 
velandis in Greek ; his works in Latin on the .same subjects have 
survived. 

I. Works dating from before 202-20J. — To this class belong the 
Apologeticum (197) and the two bocks Ad nationeSf De spectaculisy 
De idololatviay De cultu feminarum I.ihri 11 . y De testimonio animac 
(written soon after the Apologetinim), Ad martyres (perhaps the 
earliest of all), De baptismo haereticortini (now lost), De baptismOy 
Dc poenitentia, Dc ovatione (the last three written for catechumens), 
De paiieniiay Ad uxoreni Lihri II., De praescriptione haereticoruniy 
and Adv. Marcionem (in its first form), 'fhe Apologcticuniy which 
in the 3rd century was translated into Greek, is the weightiest work 
in defence of Christianity of the first two centuries. It di.sposes 
of the cha.rges brought against Christians for secret crimes (in- 
cest, &c.) and public offences (contempt of the State religion and 
high treason), and asserts the absolute superiority of Christianity 
as a revealed religion beyond the rivalry of all human .systems. 


^ Compare also the judgment of Hilary and of Vincent of Lerins, 
Commomt.y 24. 


Respecting its relation to the Octavius of Minucius Felix much has 
been written ; to the present writer it seems unquestionable that 
Tertullian 's work was the later. Of great moment also is the 
De praescriptione haereticovum, in which the jurist is more clearly 
heard than the Christian. It is the chief of the dogmatic or 
polemical works, and rules the accuser out of court at the very 
opening of the case. The De .^pcctacidis and Dc idvlolatria show 
that Tertullian was already in a certain sense a Montanist before 
he formally went over to that creed ; on the other hand, his De 
poenitentia proves that Ins earlier views on church discipline were 
much more tolerant than his later. To learn something of his 
Christian temper we must read the De ovatione and the De patientia. 
The De baptismo is of special interi?st from the archaeological 
point of view. 

II. Works written between 203-203 and 20^-208. — De virginibus 
vclandiSy Dc corona miliiis, De fuga in persecutioncy Dc exhorta- 
tione castitatisy De scorpiace (a booklet against the tinoslics. whom 
he compares to scorjiions ; it is written in praise of martyrdom). 
Adverstis Heymogenem, De censu aninuie adv. Hermo^cnem (lost), 
Adv. Valentifiianos, Adv. Apellciacos (lost), De paradiso (lost), De 
fata (lost), De anima (the first book on Christian psychology), 
De came Christiy De resurrcctione carnisy and De spe fidelium 
(lost), w'ere all written after Tertullian had recognized the prophetic 
claims of the Montaiiists, but before he harl left the church. 

III. Works later than 207-208. — To this jieriod belong the five 
books Adv. Marciorictny his main anti-Cinoslic work (in the third 
form — the first of the five was written in 207-208), Ad Siaptilam 
(an admonition to the persecuting jiroconsul of Alrica, w ritteii soon 
after 212), De pallio (a defence of his wearing the pallium iii.stcatl 
of the toga), Adv. Praxean (his principal work against the Mon- 
archians), and Adv. Jiidaeos, chaps, ix.- xiv. of which are a com- 
pletion by another and less skilful hand. The latest extant works 
of Tertullian (all alter 217) are his controvtusial writings against 
the laxity of the Catholics, full of the bitterest attacks, especially 
upon Calixius, the bishop of Rome ; these are Dc monogannUy 
De jejuniOy De pudicitia, and De ccstasi l.ibri VII. (lost). 'J'he 
arguments against the genuineness of some of the above writings 
do not seem to the present WTiter to have weight. It is (juite 
j)Ossible that Tertullian was the author of the Acta perpetuae et 
felicitatis, but he did not write the Libellus adv. omnes haereses 
often appended to De praescriptione ; or the poems Adv. Mar- 
cioneniy De .Dodoma, De Jona, De Genesi, De judicio Domini ; or 
the fragnu*nl De cxecrandis gentium diis ; or the De Trinitate and 
De ( ibis Judaicis of Novalian. 

Editio.ns. — F or the MSS. see F. Preuschen in A. Harnack, 
Geschirhtc dcr alUhristl. Literatur, i. 675 7. Of ])rinted collections 
the chief are tlii‘ editio prince ps by Bcatus Klienanus (Basel, 1521), 
Migne, Patr. Lai. i.-ii. (Paris, 1844) ; Fr. Oehler (3 vols., Leipzig, 
1851-4) ; and A. Reiffcrscheid and G. Wis.sow^a in the Corpus 
.^criptormn eccl. Lat. (Pars i., Vienna, 1890). Kditions of the 
.separate books arc almost innumerable. 

I'ranslatio.ns. - (German by K. A. H. Kellner (2 vols, Cologne, 
1882) and selections in Bibliotheh dev Kiiihenvatcr (1869, 1872) ; 
ICnglish by S. Thelwall and others in Ante~N icene Pathers, iii. 
and IV., and (apologetic and j)ractical writings) by C. Dodgson in 
Library of the Fathers, x. (Oxford, 1842). 

LiTiiKAi iJRE. — Fr. Oehler's third volume contains a collection of 
earl}' dissertations. .See also A. Ilauck, Tertullian' s Lehen und 
Schriften (I'rlangen, 1877) ; J. M. Fuller in Diet. Chr. Biog., iv. 
818-864; \i. Nolldcchcn, Tertullian (Gotha, 1890); P. Monceaux, 
Ilistoire litteraire de L' Afrique chretienne, vol. i. (Paris, 1901) ; 
T. R. (dover, The Conflict of Religions in the Early Roman Empire, 
chap. X. (London, 1909) ; and the various Histories of Dogma and 
Church Histories. 

For a complete bibliography see G. Kriiger, Hist, of Early Christian 
Literature (Kiig. tr. New York and London, 1897) ; Herzog-Hauck, 
Realencyk. ficr prot, Theologie, xix. ; and O. Bardenhewer, Patrology 
(Eng. tr. Freiburg im Hreisgau and .St Louis, 1908). A large 
number of earlier monographs on special points are cited in tlic 
9th edn. of the Enry. Brit. (A. Ha. ; X.) 

TERUEL, a province of north-eastern Spain, formed in 1833 
from part of the ancient kingdom of Aragon ; bounded on the 
N. by Saragossa, E. by Tarragona, S.E. and S. by Castellon de 
la Plana and Valencia, S.W. by Cuenca, and W. by Guadalajara. 
Pop. (1900) 246,001 ; area 5720 sq. m. In the centre of the 
province rise the Sierras of Gudar and San Just ; in the south- 
west and west are the lofty Albcirracin range, the Montes 
Universalcs, and the isolated ridges of I^alomcra and Cucalon. 
Outliers of the Castellon and T'arragona highlands extend along 
the eastern border. The northern districts belong to the Ebro 
basin. In the west there arc a few peaks, such as the Cerro dc 
San Felipe and Muela de San Juan, which exceed 5000 ft. in 
altitude and arc covered with snow for many months ; but the 
highest point is Javalambre (6568 ft.) in the south. The 
sierras give rise to several large rivers, the principal being 



664 TERUEL- 

the I'agus (q.v.) ; the ( iuadalaviar, which rises in the ]\lontes 
Universalcs and Mows south-east to enter the Mediterranean at 
Valencia ; the J iloca, which flows north from the lake of Celia 
to join the Jaloii at Calatayud ; the C^uadalope^ Martin and 
Matarrafia, tributaries of the IChro. 

Xolwithstaiuliiig the fertile character of the plains and the 
abundance of mineral wealth, the trade of the province is iin- 
imporlant and civilization in a backward state, owing to the lack 
ni means of transport, want of enterprise and irn perfect coin- 
mnnicalion with the outer world. Much land is devotetl to pasture 
t'lat could be cultivati'd. F.xtensive forests with tine timber are 
reglecletl, as art' soiut' important ctuI bt'ds in the eastern districts, 
rile chief protlucts are corn, wine, oil, cheese, iruits, timber, llax, 
hemp, silk, wool and saffron, togetht'r witli cattle, sheep and 
swine ; while in the busier centres some slight manulacture of 
coarse cloth, paper, leather, soap, pottery and esparto goods is 
carried on. The only railway is the line from JNIurvicdro, on the 
f riiU of Valencia, to Calatayud. 

TERUEL, the capital of the Spanish province of Teruel : on 
the left bank of the river Guadalaviar, at its ('onfliicnce wdth 
the Alfambra, and on the Murviedro-('idata}’ud railway. Pof). 
(19C0) 10, 707. 'rhe older part of 'i'eruel is a walled city with 
narrow^ glooni)’ streets and crumbling medieval houses, but 
modern siil.iurbs have been built outside the walls. Some of 
the nunuTous churehes arc worth seeing, with their painting.s 
by the 17th-century artist Antonio Visquert. In the cloisters 
of San Pedro lie the remains of the ('elehrated ‘‘ lovers of 
reriiel,” Juan de Man illa and Isahella dc Segura, who lived in 
the i^llt century and whose pathetic story lias formed the 
subject of nuiiieruus dramas and poems by Perez de Montalban, 
Yacpie de Salas, Hartzenbusch and others. The cathedral 
latcs from the [6th century. The great aqueduct of 140 
..rrhes was erected in 1555-60 by Pierre r>edel, a French 
archite('t. J'eruel has several good hospitals and asylums for 
the aged and children, an institute, a training seliool for teachers, 
primary schools, a public library, an athenaeum, a meteoro- 
logical .station, and a large prison. The sec was created in 
1577, and forms part of the an'hiepiscopal provini'c of 
S;iragossa. 

TERVUEREN, a small towm of Belgium in the province of 
Brabant, midwa> betWTcn Bru.ssels and Loinain. lAip. (1904) 
.tor/. It ('ontained an ancient abbe>' and a hunting chateau 
belonging to the dukes of Brabant. The fine park of 'rorvueren 
is really jiart of the forest of Soignies. The Colonial Museum 
and World’s Colonial School are established here, and 'Tervueren 
is connected with Brussels b}' a fine broad avenue, traversed 
by an electric tramway as wtII as by carriage and other roads, 
and between 6 and 7 m. in length. 

TERZA RIMA, or “ third rhyme,” a form of verse adap 
from the Italian poets of the 13th century. Its origin has b(*en 
attributed by .some to the thrcc-lined ritournel, which v.^xs an 
early Italian form of popular poetry, anrl by others to tin* 
sirventes of the Proveni^al troubadours. The serventese iii- 
calcnaii) of the latter was an arrangement of triple rhyme.s, and 
unquestionably appears to have a relation with terza rima ; 
this connexion becomes almost a certainty when we consider 
the admiration expressed by the Tuscan poets of the 13th 
century for the metrical inventions of th(‘ir forcrunncTS, llu* 
Proveni/als. In Italian, a stanza of terswi rima consists of tim e 
lines of eleven syllalxles, linked with the next stanza, and with 
the next, and so on, by a recurrence of rhymes : llius aba, 
beb, ede, ded, &c., so that, however long the poem is, it can be 
divided nowhere without severing the (ontinuity of the rhyme. 
vSchuchardt has developed an ingenious theor)^ that tli(?s(^ .suc- 
cessive terzinas arc really chains of ritournels, just as ottava 
rima, according to the same theory, is a chain of rispetti. 'riien* 
w’ere, unquestionably, chains of interwoven triple rhymed lines 
before the clays of Dante, but it was certainly he who raised 
terza rima from the category of folk- verse, and gave it artistic 
character. Wliat this character is may best W. seen by an 
examination of the austere and majestic lines with which the 
Inferno opens, no more perfect example of terza rima having 
ever been composed : — 
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“ .Ncl mezzo ilel caminiii di nostra vita 
Mi retro\’ai per una selva obscura, 

Ch'.* la (Jiritta via era srnarrita. 

.\lii (luanto a dir quahera o cosa dura 
A>uestu selva selvaggla cd aspra e lorle, 

I'hc ncl pimsiL'i* 1 imiova la panra ! ’ 

It is impossible, however, to break oil here, since there is no 
rhyme to forte^ which has to be supplied twice in the succeeding 
lerzina, where, however, a fresh rhyme, Irovai, is introduced, 
linking the whole to a still further terzina, and .so c.i, inde- 
linitcly. The only way in which a poem in terza i-ima can be 
closed is by abandoning a rhyme, as at the end ol ( anlo 1 of 
the Inferno^ where no third rlniiie is supplied to Pietro and 
Jietro. Boccaccio wrote terza rima in close following of Dante, 
but it has not been a form very frequently adopted l)y Italian 
poets. Nor has the extreme diflicully of .sustaining dignity 
and foree in these rompl'caled chains of verse n^ade writers 
in other languagi\s vcr\ anxious to adventure on terza rima. 
In the age of Klizaheth, Samuel Daniel emy)loyecl it in his 
“ Epistle to the (‘oiinte.ss of Ik'clford,” but he found no followers. 
Probably the most successfully sustained poem in Urza rima in 
the English language is ]\Irs Browning’s Casa Guidi Windtnos 
(1851). 1 'he Germans have always had an ambition to write 
in terza rima. It was used by I’aiil vSchedcs a writer of whom 
little is known, before the close of the i6th century, and re- 
peatedly by Martin Opitz (1597-1639), who called the f(jrm 
dritlrcime. Ewo (amturies and a half later, W. SchUg<*l had the 
courage to translate Dante in the metre of the Italian ; and it 
w'as u.sed for original poems by Chainisso and Riickei t . Goethe, 
in 1K26, addressc'd a poem in terza rima to the praise of Schiller, 
and there is a passage in this metre at the beginning of the 
second part of Faust, 

See Hugo Sclmchardt, RitourneM tind Terri ne (T'alJc, i87Pi). 

ik. G.) 

TESCHEN (Czech, ; Polish, Cieszyn), a towji of Austria, 
in Silesia. 50 m. S.E. of Troppau by rail. Pop. (1900) 19,142, 
of which over lialf is German, 43 per cent. Polish and the re- 
mainder Czech. It is situated on the Olsa, a tributary of the 
Oder, and combines both Polish and German peculiarities in 
the .style of its biiilding.s. 'Hie only relic of tin? ancient castle 
is a s(|iiaro tower, dating from the T2th century There arc 
.several furniture factories and large saw-mills. 

Ti'schon is an old town ami was the capital of the duchy of 
Teschen. It wa.s at I'eschcn tluit Maria Theresa and Frederick IT 
.signed, in May 1779. the Peace, W'hich put an end to Ihe war of 
Jiavarian succession. The clucliy of Te.schcii belonged to the dukes 
of ll])])er Silesia, iind since it stood umh'r the suzerainty of 

Bohemia. It Ix'caine a diri'ct apanage of the' Bohemian (Town in 
1O25 at the extiu'dion of the male lino of its dukes, and since 1706 
it bon- the n.uiie ol Sa\e I't'sclieii, owing to the tact that ITiilce 
AllnTt of Sax(uiy, who married a daughter of Maria Theresa, n:*- 
ceived it as part of his wife’s dowry. In 1822, it was bestowed on 
the Archduke Charles, the victor of Asjx'rn ; it was iiilu'rited by 
his eldest .son, and, at his death, in t 8()5 it passed into the hands 
ot his nephew, the Archduke Frederick. 

TESSELLATED (Liit. tcsscllatus), formed of tesseltae, or small 
lesserar, cubes from half an inch to an inch scjuaro like dice, 
of pottery, stone, marble, enamel, &c. (Sec Pavemewt and 
Mosaic.) 

TESSIN, CARL GUSTAF, Count (i695“J77o^, Sw'cdi.sh 
statesman, son of a gn'at arehit(‘('t, Nicodiunus 'Jessin, began 
his public career in 1723, at whii h time he was a member of 
the Holst(‘in faction. In [725 he was appointed ambassador 
at Vienna, and in that rapacity counteracted the plans of the 
Swedish chancellor, (Ajunl Arvid Horn, who was for acceding 
to the Hanoverian Alliance. During the rihsda^s 1726-27 and 
1731 he fien ely opposed the government, and his wit, eloquence 
and imposing presence made him one of the foremost pro- 
tagonists of the parly subsc(|uently known as “The Hats” (.see 
Sweden: History). From 1735 to 1736 be was again Swedi.sh 
ambiissador at Vi(‘nna. During the riksdag of 173S he was 
elected marshal of the' diet and contributed more than anyone 
else to overthrow the Horn administration the same year. On 
the division of the spoil of patronage he cho.si* for himself the 
post of ambassador extraordinary at Paris, and from 1739 to 
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1742 clclif^hted Versailles with his brilliant qualities of grand 
seigneur, at the same time renewing the traditional alliance 
between France and Sweden which had been interrupted for 
more than sixty years, llis political nihility, however, was by 
no means conunensurate with his splendid social qualities. It 
was his sanguine credulit>' which committed the Hats to 
their rash and unconsidcred war with Russia in 1741-42, though 
in fairness it must be added that Tessin helped them out of 
their diilicuUics again by his adroitness as a party leader and 
his stirring eloquence. He gained his arm-chair in the senate 
as a reward for his services on this oc^casion. In 1743 'I'essin 
composed the long outstanding differences between Sweden 
and Denmiirk in a special mission to Copenhagen. In 1744 he 
was sent at the head of an extraordinary embassaf^e to Berlin 
to escort to Stoekholrn h'rederick the Great’s sister, Louisa 
Ulrica, the chosen bride of the Swedish crowri-princ'e, Adolphus 
Frederick. As over hof mar skalk of the young court, 'I'essin 
speeciily captivated the royal pair. He also succeeded in 
withdrawing the crown-prince from beneath the influence of 
the Russian empress iilizabeth, to whom Adolphus Frederick 
owed his ilwonc when he became king of Sweden in 1751, 
thereby essentially contributing to the maintenance of the 
independence of Swxden. From 1746 to 1752 'I'essin was 
president of the clianc'eller\ , as the Swedish prime minister 
was called in those da)'s. His “ system ’’ aimed at a. rapproche- 
nient witli Denmark with the view of counterbalancing the 
influence of Russia in the north. It was a dignified and prudent 
polic\y but his endeavour to consolidate it by promoting a 
matrimonial alliance between the two courts alienated the 
Swedish (rown-prince, who, as a Tlolsteiner, nonrivshed an 
ineradicable hatred of everN'thing Danish. As, moreover, on 
the accession of Adolphus Fredcri(‘k in 1751, Tessin refused 
to countenant'c any (‘xtension of tlic royal prerogative, the 
rupture between him and the court became final. On the 
occasion of the ('oronation (1752) he resigned the premiership, 
and in 1754 the governorship of the young crown-prince 
Qustavus also, sjiending the rest of his days at his estate at 
Akero. 'I'essin was one of the most brilliant personages of his 
day, and the most prominent representative of French culture 
in Sweden. He was also a fine orator, and his literary style 
is excellent. 

ills principal works are his autobiographical fragments (ist ed. 
Stockholm, iSig), Tessin och Tessiniana ; K, G. Tessin's Dagho/c 
(Stockholm, 1824), botli of them extracts from his volnminous MS. 
memoirs in 2<> v'olumes ; and lii:, famous En gammal mans href til 
en Erins (Stockliolm, 175;} ; English editions, 1755 and 1756), 
addressed to his pupil, afterwards Gustaviis III., one of the most 
delightful books for the young that c\Tr saw the light. 

See K. Nisbed Bain, Gustaviis 111. and his Contemporaries (Loiulon, 
*‘'^05), vol. i. ; I 5 ernhard von Beskow, Mmne af Grefve K.G. 'Tessin 
(Stockholm, i8o.p ; Bernhard b'lis Malmstrbni, Sverii^es T^diliska 
hisioria frdn Konung Karl XII.'s ded till statshvidfvingen, 1772 
(Stockholm, 1893-1001). (R. N. B.) 

TEST ACTS. The principle that none but persons professing 
the established religion were eligible for public employment 
was adopted by the legislatures of both Elngland and Scotland 
soon after the Reformation. In England the Acts of SupremaiT 
and Uniformity and the severe penalties denounced against 
recusants, whether Roman Catholic or Nonconformist, wen* 
aflirmations of this principle. 'I'he Act of 7 Jac. I. c. 2 provided 
thiit all such as were naturalized or restored in l)lood should 
rci'cive the sacrament of the Lord’s Supper. It was not, how- 
ever, until the reign of Charles II. that actual receiving of the 
communion of the Church of England was made a condition 
prci'cdent to the holding of public offices. The earliest imposi- 
tion of this test was by the ('orporation Act of 1661 (13 Car. 11 . 
st. 2, c. i), enacting that, besides taking the oath of allegiance 
and supremacy and subscribing a elcclaralion against the 
Solemn League and Covenant, all members of corporations 
were within one year after election to receive the sacrament of 
the L('rd’s Supper according to the rites of the Church of Eng- 
land. This act was followed by the Test Act of 1672 (25 Car. 
11 . c. 2). The immediate cause of the Test Act (the full title 
of which is “ An act for preventing dangers which may happen 
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from popish recusants ”) was the king’s declaration of indulgence, 
dispensing with laws inflicting disabilities on Nonconformists. 
This act enforced upon all persons filling any office, civil or 
military, the obligation of taking the oaths of supremacy and 
allegiance and subscribing a declaration against transubstantia- 
lion, and also of receiving the sacrament within three months 
after admittance to office. 'I'he act did not extend to peers ; 
but in 167S 30 Car. 11 . st. 2 enacted that all peers and members 
of the House of ('ommons should make a declaration against 
iraiisubstantiation, invocation of saints, and the sacrifice of 
the mass— a special exception being made in favour of the 
duke of York. I'lic provisions of the Test Act were violated 
by both Charles II. and James II. on the ground of the dispens- 
ing power claimed by the Stuart kings. Jn the well-known case 
of (lodden v. Hales (tt State 'finals, 1166), an action for penalties 
under the I'est Act l>rought against an officer in the army, the 
judges decided in favour of the dispen.sing power — a power 
finally abolished by the Bill of Rights. After a considerable 
number of amendments and partial repeals by the legislature 
of the acts of 1661, 1672 and ifi/S, and of acts of indemnity 
to protect persons under certain circumstances from penalties 
incurn^d under the 'I'est Act, the necessity of receiving the 
sacrament as a (|ualificati()n for office was abolished by 9 Geo. IV. 
c. r7, and all acts requiring the taking of oaths and declarations 
against transuhstantiation, &( ., were repealed by the Roman 
(.'alholic Relief Act of 1829 (jo (jCo. IV. c. 7). 'fihis general 
repeal has been followed b\’ the special repeal of the Corporation 
Act by the Tromissory Oaths Act 1871, of the Test Act by the 
Statute I^w' Revision Act 1863, and of the ad of 1678 by an 
act of t866 (29 h 30 Vid. e. 19). Religious tests remained 
in the Englisii universities until 1871, in Dublin University 
until T873, and the Scottish universities until 1889. 'I'o be a 
member of the (.'hurch of England was a necessary condition 
precedent for holding most uni\’ersity or college offices by the 
Act of Uniformity of 1662, and sucli t)fficcs were not affected 
by the "I’oleration Act of i688 and the Roman Catholic Relief 
Act of 1829. In 1871 the University 'I'ests Ad abolished sub- 
scriptions to the articles of the Church of England, all declara- 
tions and oaths resptxling religious belief, and all compulsory 
attendance at public worship in the universities of Oxford, 
Cambridge and Durham, 'fihere is an exception confining to 
persons in holy orders of the Church of England degrees in 
divinity and positions restricted to persons in holy orders, such 
as the divinity and Hebrew' professorships. 

Seolland. -A religious test was iiiijiosed iiniiiediately after the 
Reformation. By 1367, c. «), no one was to be appointed to a public 
oince or to he a notary who did not profess the Reformed religion. 
The Scottish Test Act was 1.681, c. fi, rescinded by lOoo, c. 7. Re- 
nunciation ol popery was to be made by persons emjdoyed in 
education (1700, c. 3). A motion to add, after the i8th article of 
union, an exemption of Scotsmen from th(* sacramental test in the 
United Kingdom was negatived by the Scottisli jjarliament. A 
similar fate awaited a proposal that while a saerarneiital test was in 
force in ICiigland all persons in public olfice in Scotland should 
subscribe their adhesion to the Eresbyterian Cliurch government. 
By 1707, c. b, all professors, j)rincipals, regents, masters or others 
bearing olfice in any university, college or school in Scotland were 
to profess and subscribe to the Confession of Faith. All persons 
were to be free of any oath or lest contrary to or inconsistent witli 
ftie Protestant religion and TVesliyterian Church government, 'I'he 
r(*ceplion of the communion was never a ]iart of the test in Scotland 
as in England and Indand. The necessity for subscription to the 
Confession of Faith by persons holding a university r)i/ice (other 
than that of principal or j)rofessor of theology) was removed by 
lO Ty Viet. c. 8<#. 'Hie act j)rovided that in jdace of subscription 
every person apj)ointed to a university office was to subscribe a 
declaration according to the form in the act, ])romising not to teach 
any opinions opposed to the divine authority of Scripture or to the 
Confession of Faith, and to do nothing to the prejudice of the 
Church of Sc()tland or its doctrines and privileges. All test.s were 
finally abolished by an act of i8Kg (52 Sc 53 Viet. c. 55). 

Ireland . — .An oath of allegiance was reipiired by the Irish Act 
of Supremacy (2 Eliz. c. i). I hc English Act of 3 Will. cS: M. c. 2 
substituted other oaths and enlorced in addition from peers, 
members of the House of Commons, bisho]>s, barristers, attorneys 
and others a declaration ag.iinst transubstantiation, invocation Of 
the Virgin Mary and the saints, and the sacrifice of the mass. By 
the Irish Act of 2 Anne, c. 6, every jicrson admitted to any office, 



TESTAMENTS 


666 

civil or military, was to take and subscribe the oaths of alle^^iance, 
supremacy, and abjuration, to subscribe the declaration against 
transubstantiatioii, Ac., and to receive the Lord’s Supper according 
to the usage of the Church of Ireland. Englisli legislation on the 
vSubject ol oaths and declarations was adopted in Ireland by 
Yelvorton’s Act, 21 & 22 Geo. Til. c. 48, § 3 (Ir.). The.se provisions 
were all repeah'd by the Promissory Oaths Act 1871. The Roman 
Catholic Relief Act of 1793 (33 (ieo. III. c. 21, Ir.) excepted 'Irinity 
College, Dublin, from its provisions, and tests exlshvl in Dublin 
university until 1873. They were abolished as lar as regarded 
certain scientific professorships in 1807 by 30 Viet. c. 9, and were 
finally alx>lished for the whole nnixersity by the Lniversity of 
Dublin Tests Act 187^, except as to professors of and k eturers in 
divinity. 

United States — T^y art. 6 of the constitution, “ no religions test 
shall ever be recpiircd as a qualification to any office or public trust 
under the United Stales.” A similar provision is generally included 
in the state constitutions. 

TESTAMENTS OF THE THREE PATRIARCHS. This apo- 
cr} phal work of the Hebrew Scriptures was first published by 
M. R. James {The Testament of Abraham , the Greek Text now 
first edited with an Introduction and Notes, With an appendix 
containing extracts from the Arabic Version of the Testaments of 
Abraham, Isaac and facoh, by Barnes, Texts and Studies, ii. 2: 
Cambridge). The (ireek testament of Abraham is preservTil 
in two recensions from six and three MSS. respectively. This 
te.stament is also edited by Vassilic\' in his Anecdoia Graeco- 
Byzantina, 1893, i. 292-308 from a Vienna MS. already used 
by James. According to James, it was written in Egypt in 
the 2nd century a.d., and was translated subsequently into 
Slavonic ('richonrawow, Pamjatniki otretschennoi russkoi I.ite- 
raturi, 1803, i. 79-90), Rumanian (Gaster, Proceedings of the 
Society of Biblical Archaeology, 1887, ix. 195-226), Ethiopic 
and Arabic. 

This testament deals with Abraham’s reluctance to die and 
the means by which his death was brought about. As regards 
its origin James writes {op, cit., p. 55): “ The Testament was 
originally put together in the se('ond century by a Jewish 
Christian : for the narrative portions he employed existing 
Jewish legends, and for the apocalyptic, he drew largely on his 
imagination.” He holds that the book is referred to by Origen, 
Horn, in Luc. .\xxv. With the exception of x.-xi. the work is 
really a legend and not an apocalypse. 

'lo the above conclusions Schiirer, Gesch. des jinl, VolkeSy 3rd 
ed., iii. 252, takes obje(!tion. He denies the reference in Origen, 
and asserts that there arc no grounds for the as.sumption of a 
partial Jewish origin. But the present writer cannot agree with 
Schiirer in these criticisms, but is convinced that a large body 
of Jewish tradition lies behind the book. Indeed, Kohler 
(Jewish Quarterly Revieio, 1895, v. 581-606) has given adequate 
grounds for regarding thi.s apocryph as in tlui main an inde- 
pendent work of Jewish origin subsequently enlarged by a few 
Christian additions. 

An ICnglish translation of James’s texts will be found in the 
Ante-Nirene Christian Library (Clark, 1897), pp. 185 201. The 
testaments of Isaac and Jacob are in part still preserved in Arabic 
and Ethiopic (see James, op. cit., 140-161). (R. H. C.) 

TESTAMENTS OP THE TWELVE PATRIARCHS. Ihc 

Testaments of the 'IVelve Patriarchs (see Apocalyptic Lite- 
rature : II , Old Testament), are an important constituent of 
the apocryphal scriptures connected with the Old resta- 
ment, comprising the dying commands of the twelve sons of 
Jacob. 

They were written in Hebrew in the later years of John 
Hyreanus — in all probability after his final victory over the 
Syrian power and before his breach with the Phari.secs -in 
other words, between 109 and to6. Their author was a 
Pharisee who combined loyalty to the best traditions of his 
party with the most unbounded admiration of Hyreanus. The 
Maccabaean dynasty had now reached tlie zenith of its pros- 
perity, and in its reigning representative, who alone in the 
history of Judaism pos.sesscd the triph? offices of prophet, 
priest and king, the Pharisaic party had come to recognizci 
the actual Messiah, 'fo this John Hyreanus, in whom had 
culminated all the glories and gifts of this great familv. our 


author addresses two Messianic hymns. The writer already 
sees the Messianic kingdom established, under the swTiy of 
which the Gentiles will in due course be .saved, Beliar ov'cTthrown, 
sin disappear from the earth, and the righteous dead rise to 
share in the blessedness of the liv ing. Alas for ihc vanity of 
man’s judgment and man’s prescience ! Our book had hardly 
been published, when Hyreanus, owing to an injury done him 
by the Pharisees, broke with their party, and, joining the 
Saddut'ces, died a year or two later. His succe >sors proved 
themselves the basest of men. 'I heir infamy is painted in lurid 
colours by contemporary writers of the ist century u.c., and by 
a strange irony the work, or, rather, fragments of the work of 
one of these assailants of the later Maccabees, has achieved 
immortality by finding a covert in the chief manifcTo that was 
issued on behalf of one of the earlier members of tliat dynasty. 
'I'his second writer singles out three of the Maccabean priest 
kings for attack, the first of whom he charges with every 
abomination ; the people itself, he declares, is a])ostate, and 
chastisement will follow .speedily— the temple will be laid waste, 
the nation carried afresh into captivity, whence, on their re- 
pentance, God will restore them again to their own land, where 
they shall enjoy the blessedness of (iod’s presence and be ruled 
by a Messiah sprung from Judah. When we contrast the 
expectations of the original writer and the actual events that 
followed, it would seem that the chief value of his work would 
consist in the light that it throws on this ob.scurearul temporary 
revolution in the Messianic expectations of Judaism towards 
the close of the 2nd century. But this is not so. The main, 
the overwhelming value of the book lies not in this province, 
but in its ethical teaching, which has achieved a real im- 
mortality by influencing the thought and diction of the writers 
of the New 'lestanu‘nt, and even those of our I.ord. This 
ethical teaching, which is indefinitely higher and purer than 
that of the Old 'lestament, is yet its true spiritual child, and 
helps to bridge the chasm that divides the ethics of the Old and 
New Testaments.” ^ 

In the early decades of the Ghristian era the text was current 
in two forms, which are denoted by H ‘ and in this article 
and in the edition of the text published by the Oxford Uni- 
versity Press. “ The former of these was translat(‘d not later 
than A.i>. 50 into Greek, and this translation was uscid by the 
scholar who rendered the second Hebrew recension into Greek, 
'fhe first Greek translation was used by our Lord, by vSt Paul, 
and other New' Testament writers. In the second and follow'ing 
centuries it was interpolated by ('hristian s(Tibes, and finally 
condemned undiscriminatingly along with other apocryphs. 
For several centuries it was wholh' lost sight of, and it was not 
till the T3t]i century that it was rediscovered through the 
agency of Robert Grosset(\ste, bishop of Lincoln, who translated 
it into Latin, under the misconception that it was a genuine 
work of the twelve sons of Jacob, and that the Christian inter- 
polations were a genuine product of Jewish prophecy, 'i'hc 
advent of the Reformation brought in critical methods, and the 
book was unjustly disparaged as a mere Christian forgery for 
nearly four centuries. The time has at last arrived for this 
book, so noble in its ethical side, to come into its own.” - 

Versions and MSS. —The two rccf'nsions ^ of the Hebrew' original, 
to which \ye liave alrt'ady referred, were translated into (.^reek, the 
former being attested by the Greek MSS. chi and the latter by 
abdefg, which groups lor the sake of brevity we designate as 
a and p. Ihc Greek version was in turn rendered into Armenian 
in the 5th or 6th century. Tlu* rendering was made, except in a 
limited number of passages, irom fi. Of this version there are at 
least eleven MSS. known. Here again tw'o types of text, A* and 
A^, an* represented, but for the most ])art the diflerences originated 
within the .Armenian. Finally about the 13th century the Slavonic 
Version w'as made from the ,8 form of the Greek Version. Here 


^ ETom § I of the Introduction to R. H. Charles’s The Testaments 
of the Twelve Patriarchs, translated from the Editor s Creek Text 
(A. 8 c C. Black, r9o8). 

* From § I of the Introduction to R. H. Charles’s The Creek 
Versions of the Testaments of the Nil. Patriarchs (Oxford Univer.sity 
Press, 1908). 

^ Some of the evidence for this conclusion will be given later. 
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again we have two rcctMisions and but the one may be on 
the whole nMhonably dehcribod as an abbreviation of the other. 

Tlie relations ol the above authorities arc too complicated to be 
treated of lure in dtdail, but they are represented on the subjoined 
diagram. 



Original Language, — Apart from Grabe, till within the last fifteen 
years no notable scholar has advocated a Hebrew original. Nitzsch, 
Dilhiiaim, Ritschl and Sinker are convinced that the book was 
not a translation but was written originally in Greek. To Kohler 
and Gaster belongs the honour of re-opt?ning the t|uestion of the 
Hebrew original of the Testaments. Unly the latter, however, 
ottered any linguistic evidence. In his article ‘ on the question he 
sought to establish a Hebrew' original of all the 'restaineiits and to 
jirovi* that th(^ Hebrew' text of Naphtali which lu* had discovered 
was tlie <*riginal testament, and that the Gr<‘ck Naphtali w'as a 
late and corrupt reproduction of it with extensive additions from 
otJier s<)urces. But he tailed in establishing either thesis. 'Phe 
subject was next taken in hand by R. H. Charles, who in a pre- 
liminary form in the luicydofyaediu iJihlica (i. 241, i8qq), and later, 
with considerable fullness, in Ids edition of the Greek text of thti 
Testaments (iqo8), brought to light a number of facts that jiut the 
question of a Hebrew original lieyond the range of doubt. We 
will now place a lew of the grounds before the reader. 

[a) Hebrew constructions and expressions are to he found in every 
page. Though the vocabulary is Grech the idiom is frequently Hebraic 
and foreign to the genius of the Grceh language, riuis in T. Rcub. 
vi. H, f'v ai’rc^ 13. Ill T. Jud. xx. iv arhOd 

oarTiuv ai)roO— an utterly unmeaning phrase — becomes intelligible 

on retroversion — IDW 3^53. “on his very heart.” InT. Benj.x. ii 
KUToiKh^r^re eir^ iXnLdi iv r’/xof — “ye shall dwell securely with me”; 
for here cV’ i\iri5i, as several times in the Septuagint, is a wrong 

rendering of n03^. 

Dittographic renderings in the Greek of the same Hebrew ex- 
pression ; also dittographic expressions in the Greek implying ditto- 
graphs in the Hebrew. See Introduction to R. II. Charles s Text, § 1 1. 

(c) Paronomasiae which arc lost in the Greek can be restored by 
retranslation into Hebrew. There are over a do/.t'n of such instances. 

{d) Many passages which are obscure or wholly unintelligible in 
the Greek become dear on retranslation into Hebrew. Of the large 
body of such passages (sec op. cit. § 12) we will give only one. In 
T. jud. ix. 3. we have the following impossible sentence, where 
}v.sau is referred to : vtKpbs iv 6pa. ^idp, sal Trupcvhp.fi'os iv 

^Avovipap. diriOavtv. Here a fragment of the Hebrew original, 

which has happily been preserved, reads " wounded,” where 

the Greek has which is nuinifestly a corruption of 

the former. 

In all the above cases there is no divergence among the MSS. 
and Versions. Yet the restorations arc so many and so obvious 
that our contention might be taken for proven. But there is 
stronger evidence still, and this is to be found where the MSS. and 
Versions attest different texts, a standing generally in opposition 
to /?, A { = Armenian Version), and S ( Slavonic Version). By 
means of this evidence we are able to prove not only that our book 
is from a Hebrew original, but that also the Hebrew existed in two 
recensions, H* and IF, which are the parents respectively of a and ^ 
(see diagram above). 


' " The Hebrew Text of one of the Testaments of the XII. 
I’atriarchs ” {Proceedings of the Soc. of Bibl. Archaeology, December 
i8<j 3, January 1894). 
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a and ^ arc not, strictly speaking, Greek recensions ; for their 
chief v.'iriations go back to diverse forms of text already existing 
in the Hebrew H** and H^. For the considerable bcwly of evidence 
supporting this conclusion sec the Introduction to K. H. Charles’s 
Text, § 12. .V couple ot the many passages in wliich the variations 
in a and fi arc due to variations in 11“ and IF will now be given. 
In T. Bcnj. xii. 2 a reads cKoiprjdrf iiirvq) xaXy, and ji A S^diriBave . , . 
iv yrjpfi Ka\(p. Here inoiprjBrj aud dxiOave may be taken as render- 
ings of the same Hebrew wortl, but ijirvif) xaXv = n31l3 n3'K*3, an un- 
doubted corruption of n31tD ni'C*3-“ at a goo<l old age.” The 
same corruption invaded both Hebrew recensions in T. Zeb. 
X. 6 : T. Dan. vii. i ; T. Ash. viii. 1 ; T, Jos. xx. .p whereas in 
T. Iss. vii. 9 both recensions were right. In the late Hebrew ti-xt 
of Naidi. i. I the correct Hebrew phrase is found. Again in '1'. 
Ash. vi. 6 a reads tiatpipei avrov cis ^uj}v aiuviov anti (i A 
TrapapoBeiTai avrbv iv ^wfj. Here ~ DPIJV a corrujAion 

of nn3' — It is the soul of the righteous that is here 
si)oken of, and a rightly says that the angel ])eace ” leads 
him into eternal life.'" The rightness of H“ is confirmed by T. 
Benj. vi. I, which reads 6 ydp dyyeXos Trjs dpi]vT}s bbijyd Ti]v \fvxw 
avrov. 

H* and IF, however, differed mainly from each other in words 
and phrases, as w e infer from a aiul /C In some passages, however, 
the divergence is on a larger scale, as in T. Lev. ii. 7-iii. Ntd- 
withstaiiding thest* tlivergenct'S, howev'er, the great similarities be- 
tween a and (i oblige us to assume that the translator of usetl 
the (ireek version of IF, or v'ice versa. That the lorfner is the 
more likely we shall .see presently. To the above we have a good 
paralltd in the Book of Daniel ; for the variations of its two chief 
Greek Versions— that of the Septuagint and of Theodotion— go 
back to variations in the Semitic. 

Date of the Original Hebrew . — ” The date of the groundwork of 
the Testaments is not dilficult to determine. Thus Keulxm (T. 
Reub. vi. lo-ri) admonishes his .sons: J]p6s rbv Aivi iyyiaare iv 
TaTTcivunrei Kapbias bpQv, ’iva bi^rjaBe fvXoylav iK toO or6/xaroy airou . . . 
bn iv auTip i^tXi^aro Ke/uoy [iaaiXeCeiv ivwiriov iravros roO Xaoi'. Hen* 
a high-priest who is also a king is referred to. Such a combination 
of offices naturally makes us think of the Maccabean ]^)riest-kings ot 
the 2nd century n.c. 'I'he possibility ot doubting this reference is 
excluded by the words that immediately follow:- — sal rpoasvvijaarc 
TO (Twippa auTou Sn virip vpC>v diroOavtiTai iv noXipois bparoh Kal 
dopdroLS' Kal iv vpiv (arai (iaaiXtbi aitbvios. A similar statement is 
made in T. Sim. v. 5. Thu.s the high-priest is not only a highqiriesl 
and civil ruler, but also a warrior. That the Maccabean higli jwiests 
are here designc'd cannot be reasonably doubted. But the identifica- 
tion Ix'comes nmhniiable, as further characteristics of this jiriestly 
dyna.sty come to light. It was to be a new priesthood and to be 
called by a new name (T. J.ev. viii. 14 Upaniav viav . . . bvopa 
Kaivov). Now the Maccabean high priests were the first to assume 
the title ‘ prii'sts of the Most High God tin* title anciently 
borne by Melchizcdek. But the prai.ses accorded in this book 
could not apply to all the Maccabean ])riest-kings 01 the nation. 
As it was written by a Pharisee, it could not have been composed 
after the breach arose between John llyrcanus and the Pharisees 
towards the do.se of the 2nd century n.c. 'I'hus tlu* period of 
composition lies between 153, when Jonathan the Maccabce assumed 
the high-priesthood, and the year of the breach of John Hyreanus 
with the Pharisi’cs ; some time, therefore, between 153 and 107. But 
the date can be determined between closer limits. To one member 
of the Maccabean dynasty arc the prophetic gifts assigned in our 
text (T. Lev. viii. 15) in conjunction w’ith the functions of kingship 
and priesthood. Now, in all Jewish history the triple offices were 
ascrilied to only one imlividual, John Hyreanus. Hence w'e con- 
clude that tlic Testaments were written between 137 and 107.” But 
the limits of the date of coinjiositiou may be fixed still more definitely. 
For the text refers most probably to the destruction of Samaria, 
T. Lev. vi. II. In that case the Testaments were written between 
109 and 107 n.c. 

Date of the Greek Version .' — The o Version seems to have been 
tran.slatcd first, indeed before a.d. 50 ; for it is twice quoted by 
St Paul. The first passage is in Rom. i. 32 ov pbvov ai’rd iroiovaiv 
dXXd leaf awevooKoviJiv rois wpdaaovaiv, which is taken almost 
verbally from T. Ash. vi. 2, 6n ol bivpbawvoi bicaufs ^KoXdaovrai 
{rd. dpaprdvovai) 6rc Kal irpdaaovai rb Kakbv Kal awtobokovai toU 
TTpdaaovffiv. Since hg, A omit the words 6rt . . . irpaoixovcriv, we 
conclude that, though it is now found in a, adef, S', it was 
originally wanting in and probably also in II>9. E'or as we have 
already seen (sec diagram alx3ve) a«/ were ejirly influenced by a, and 
d is conflate in character. Hence in reality the pa.s.sage was pre- 
served only by a originally. 

The second pa.s.sagc is the well-known one in i Thess. ii. lO. 
i<pBa<r€v Si iir* aurovs if dpyij (-hroO ffeoO OKFO it, Vulg. go) ilt riXos. 
which is borrowed from T. Lev. vi. Ii, i<f>Baaev Si (-f-ex’ p) avrov\ 
V bpryif TOO Bcov els riXos. 

Here ^ reads Kvplov for roO Oeou. The irl is omitted b>' o 
through a simple scribal error. 

On the ground of the abtjvc quotations we a.ssume, therefore, 
that a W'as used by St Paul, and that H** was therefore? translated 
into Greek at latest before a.d. 50. 
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When was translated we have no definite means of deter- 
mining. It was in all likolihood done subsequently to H‘. The 
translator of appears to have had the translation of 11“ before 
him, aiul to have followed it generally unless where there were 
manilcst tlivergencies between 11“ and 

Jewish Additions to the Text. — {a) A large body of these additions 
can be classed under one heatl as written with a well-defined object 
and at a definite period. 'I his period was about 70 40 n.c., and 
the object of the additions was the overthrow of the Maccabean 
high-priesthood, which in the ist ctnitury u.t . had become guilty 
of every lewdness. T. Lev. x., xiv.-xvi. ; T. Jud. xvii. 2-xviii. i (?), 

xxi. b-xxiii., xxiv. 4-0; ' 1 '. Zeb. ix. ; T. Dan. v. t)- 7, vii. 4 (.■’) ; 
T. Xaph. iv. ; ' 1 '. Gad. v'iii. 2 ; T. Ash. vii. 4-7. 'I hese additions 
are identical in object and closely related in character and diction 
with the P.salms of Solomon. 

(6) Other additions are of various dates and cannot be more 
than mentioned here, i.e., T. Reub. ii. 3-iii. 2 ; T. Lev. xvii. i-y ; 

J . Zeb. vi. 4 0, vii. viii. 3 ; T. Jos. x. 5 xviii. 

Chvistian Additions to the Text. — I hese additions are to be found 
in most of the Testaments and were made at different periods, 
fhe e.vistence of these Christian elements in the text misled nearly 
t'very scholar for the past four liuntlred years into believing that 
the book itself was a Christian apocrypli. To Grabe, Schnapp 
Eind Conybeare belongs the credit of showing that the Christian 
elements were interpolations -to Conybeart? especially of the three, 
since, whereas the two others showed the high probability ol their 
contention (>n inttTiial evidence, Conybt'«ire proved by means ol 
the Armenian Wrsvon tl\at when it was made many of the inter- 
polations had not yet loimd their way into the text. For a full 
treatment of these passages sec R. H. Charles’s Testaments of the 
Twelve Patviairhs (looS), Introd. § 20. 

Influeme on the Sew Testament.- We have already shown that 
St Paul twice quoteil from the Greek te.xt of tin; re.staments. 'I'hese 
two jiassages in Rom. and t Thess. giv(y but the very faintest idea 
of the degree of his indebtedness in thought and phraseology in 
several ol his ICpistlcs, especially that to the Romans. But of 
.still greater intere.st are tlic passages in the Gospels which show 
the influence of the 'IVstamenU and the.se belong mainly to the 
sayings and discourses of our Lord. Wo may mention two of the 
iiio.st notable of these. Thus Matt, xviii. 15, 35, which deal with 
the great question of forgiveness, are clearly depenilent on our 
text . 

Matt, xviii. 15. ’Edv bi d/Map- T. Gad. vi. 3. 'YAp ns d/iap- 
r^<rj7 6 db€\</) 6 s aou Hard <rou, T-qo'fi eU <ri elvt. ai/rcp iu ttpr/i'/; 
i/raye tXey^QP aiTbp /xera^d <ro 0 . . . Kai idw . . , fxeraporjerT] 
Kal aiVou jxdvov, d(f>€s avrt^. 

35. ’Edi/ ^ 7 ] d<p 7 i 7 € ^KaiTTOs vi. b. ' llarOxcarop 

dd6\0(p aCrroO dird tQp KapbiCjp . . . 

dp.cSi'. V. 7. ""Adies avTif) dird Kapdlas. 

Next, the duty of loving God and our neighbour is already found 
in T. Dan. v. 3, which is the olde.st literary aulhoritv which enjoins 
the.se two great commands. I he lorm is infinitely finer in Matt. 

xxii. y]-y), but the matter is already in llie Fest. Dan. I^ee Introd. 
§ 26 to R. H. Charles’s Testaments of the Tivclvc Patriarchs. 

Literature, -(n) Texts. — Sinker, Testamenta XII Pair iar char urn 
(r86o) ; [this work gives h in the text and a in the footnotes ; .snb- 
.sequ(;ntly (1879) Sinker issued an ,\ppendix with variations from 
eg]; Charle.s, The Greek Versions of the Testaments of the Xff. 
Patriarchs from nine MSS., with the Variants from the Armenian 
and Slavonic Versions and the Hebrew Fragments (1008). Com- 
mentary.' -Charles, The Testaments of the Tivelve Patriarchs trans- 
lated from the Editor’s Greek Text (kioS). Cyitiial Inquiries. — Sts* 
Schiirer, G. J. V. iii. 261-2O2 : Charles, The Test. XII. Patviarchs. 
pp. xxxvi.-xii. (R. H. C.) 

TESTAMENTUM DOMINI Te.stament of our Lord "’). 
Extracts from the book which bears this title, contained in an 
Sth-century MS. at Paris, were published by Lagardc in 1856 
{Reliquiae iuris ecclesiasiici antiquissimae ; and a T^atin 

fragment, edited by Dr Montague James, appeared in 1893 
{Texts and Studies, i. 154). The whole book was first published 
in Syriac in 1899, with a Latin translation by Mgr Rahmani, 
the Uniat Syrian Patriarch of Antioch. His text is that of a 
T7th-rentury MS. at Mosul, the colophon of which says that the 
Syriac text was translated from the original Greek “ a Jacobo 
paupere,^* evidently^ James of Edcssa, in a.d. 687 ; but he makes 
use of other material, including an Arabic version inadii from 
a Coptic copy written in a.d. 927. The Mosul MS. contains 
the whole Bible in the Pe.shitto version, follow'cd by the Syrian 
“ Clementine Octateuch,” i.e., the collection of ecclesiastical 
law, in eight books, which was used by the Ncstorians and 

^ § T4 of the Introduction to R. H. Charles's The Greek Versions 

of the Testaments of the XII. Patriarchs. 


Jacobites. Of this the Testament forms the first two books; 
and according to the title (which, apparently by an error, is 
made to apply to the whole eight books) it contain.s the testa- 
ment, or words which our Lord spake to His holy Apostles 
when lie rose from the dead.” Plainly, it is one oi that scries 
of writings, claiming to embody the fundamental ’ulcs of the 
(duirch, which culminates in the Apostolical Constitutions {q.v.). 

It falls into tlirve distinc t parts : an apocalyptic introduction 
(Ixiok i. chapters 1-18 ; the divi.siou into books, hovve\« r, is cleaiix’ 
m»t original); a “ cliiirch order” proper (i. lo-ii. d ; and ;l 
conclusion (ii. 23-27) of the same apocalyptic charac t«‘r as tln' 
iiirroduction. (a) 'Ihe InUoduction [irolessc's to contain the record 
of the revelation of lliin.scH by the Lord to His .Apo.-^tles, with 
whom are Martha, Mary and Salome, on the* evening; after His 
resurrection. Hi' is repri'simted as unfolding to them, at their 
rccjiiest, the signs of the end, and giving thc'm instruction on various; 
other topics. Ineidentally, the fact becomes plain that this .section 
is compo.sed from thi‘ standpoint of Asia ISIinor and Sxria, that it 
dates Iroin soon after the time of Maximin (235 .pS) ami Di'cins 
(249-31), and that it sjiriiigs Irom a Christian coininnnity of a 
strictly puritan type. (/-») I'he Chunh Order follows the general 
lines of the Canons of Hippolytns and similar duc'iments. It 
describes the Church and its buildings (i. rtj) ; the oilier of Cm; 
bishof> and his liinctions (i. 19 27) ; the mvstagogie instniction 
(i. 28) common to this and tlie .Arabic Didascalia, w lu re it oc curs 
in an earlicT form, and based in part upon the Cinostic ” .Acts ol 
Peter”; the presbyter (i. 29-32); tlu' deacon (i. 33 38); con- 
lessors (i. 39) ; the ” widows wlio have precedence iii sitting ” 
(i. 40-43), apparently tht* .saiiu‘ persons who are .spol eii ol el.se- 
W'hcTc' as ” prc'sby terc'.sses ” (i. 33, ii. lo) ; the snbdee.eon (i. 44) 
an<l the readcT (i. 45), the order of whose otlices seems to have; 
been inverted ; virgins of both scsxes (i. 4(1) ; and those wlio possc’.s.'. 
charismata or sj>iritnal giits (i, 47). Next come the regulations 
for the laity, including the wdiole course* ol preparation tor ami 
admi.ssion to baptism (ii, 1-8), e'onfirmation (ii. 9), and the eiicharist 
(ii. 10) ; after which there ledlows a siTies of miscellaneous regula- 
tions for h'aster and Pentecost (ii. ii -T2), the agape (ii. 13), the 
fiind.s ot the Church (ii. 17-20), the visitation ol thi' .sick (ii. 21), 
the use of p.salmody (li. 22), the burial of the dead (ii. 23), and the 
hours of praycT (ii. 24). {() The ('oniinsion (ii. 23-27) brings ns 

back to lh(‘ injunctions of the Lonl as to the ket'jiing ot llie.se pre- 
cepts, a special charge* to John, Andrewv and FVter, aiid a state- 
ment tiiat copies of the restament we're made by John, IVtcr and 
Matthew, ami sent to Jerusalem by the hands of Dosithaens, Sillas. 
Magnus and Aejiiila. 

In all this there is much that is peculiar to or characteristic 
of the Tcslament, First and foremost is its aseTiption to the 
Lord llimseJf, wdiiuh wt* can hardly be mistaken in regarding 
as an attempt to claim yet higlufr sanction than was eJaimed 
by the various compilations wdiich were styled “ apostolic.” 
This fact alone waxild li'ad us to infer the pre-existence of 
certain of the latter. Again, the whole tone of the Tcstamentuni 
is one of highl\' strung ascelii'ism, and the regulations are such 
as point by their .severity to a small and strictly organized bod}*. 
They are ” the wise,” “ the yx'rfect,” “ .sons of light ” ; but 
this somewhat Gnostic phraseology is not accompanied with 
any signs of Gnostic doctrine, and the work as a w lude i.s orthodox 
in tone. They are .set in the midst of ” wolves,” despi.sed and 
slighted by the eareless and worldly : there is frecp.ient nienlion 
of “ the pcrseiTited,” and of the duty of “ bearing the cross.” 
TTiere appears to be no locus poenUeniiae for scriou.s sins ex- 
cepting in the case of catechunu'ns, and there is a notable 
“ perfectionist ” lone in rnany^ of tlu: prayers. Charismaia, and 
above all exorcisms, occ'up}^ a very important pku'c : there is 
a vi\ id realization of the ministry of angels, and the angelic 
hierarchy is very complete. Great str(*ss is laid upon virginity 
(although there is not a sign of monasticism), upon lasting 
(especially for the bishop), upon the regular attendance of the 
whole clerical i^ody and the “ more perlect ” of the laity at 
the hours of prayer. The church buildings arc very elaborate, 
and the haptister\- is oblong, a form found apparently only here 
and in the Arabic Didascalia. Amongst the festivals mentioned 
are the Epiphany, Easter and Pentecost. Wilh regard to the 
prayers, they are based upon forms common to this and ('tlier 
ChuH'h orders, but have many lengthy interpolations of iin 
inflated and rhapsodic kind. The bishop appears to rank far 
above the presliytcrs (more conspicuously so, for example, 
than in the (ainons of Hippolytus), and the presb\’ters are still 
divided into two classes, those who are more learned and those 
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who arc of mature age. The deacons have functions in the 
Eucharist and about the altar which point to an early date ; 
they have also much administrative work of an important kind, 
and especial pro\’isions are made for the care of the sick and the 
dead, and tht' burial of those who perish by shipwreck. One 
of the deacons is to be chosen as “ chief deacon ” (protodiaconus, 
i. T9, cf. i. m), and is charged with the care of pilgrims. There 
arc no doorkeep(‘rs or singers, who ])egin to appear arc. a.d. 340. 
'rhe honour given to conf(*ssors is very conspicuous, and points 
back to an early date, but remarkable above all is the position 
given to women. We have “widows having precedence*^ or 
presbyteresses, three in number, dc^aconesses, virgins, and 
widows wh«) arc in receipt of the alms of the Church ; and the 
first-named oc'cupy a place of very great dignity, which is almost 
unequalled elsewhere (excepting in the earlier form of the 
a])ocryphal and Montanistic Acts and Martyrdom of Matthnv, 
wliere the relation of the wpta-fdxm and deaconess corresponds 
with that f)f the 'restament), and which was formally condemned 
by the Councnl of Laodic(‘a in Phrygia. 

What coiK'lusion is to be drawn, then, as to the age and 
charactcT of the Testament ? Mgr Rahmani’s view, that it is 
a work of the 2nd century, is universally discredited ; nor has 
Funk's contention found acceptance, that it and the Canons 
of HipjTolytus are alike derived ultimately fnmi the eighth 
book of the Apostolic Constitutions. Some scholars think that 
the Apoc.dypse at the beginning is pro-Niccne (a.d. 250-325), 
and that it originates from Asia Minor, probably from Mon- 
tanistic circles. Ilamack formerly contended that this was an 
independent work, upon which the Church Order had been 
grafted, and that as a whole it dated from circ. a.d. 400. But 
the unity of thought and atmosphere is such as to .show that the 
work is one whole (suiqect no doubt to a certain amount of 
redaction and interpolation), and that the apocalyptic part wms 
composed as an introduction to the rest. As to the central 
portion (i. i()-ii. 24) it is a Churc h Order of the same kind a.s the 
Canons of Tlippolvtus (c. 220) and the Egyptian (c. 3T0) and 
Ethiopic (c. 335) Church Orclers, standing nearer to the two 
latter than to the former, and (‘specially to the Verona Latin 
PVagments, part iii. (c. 340), published in 1900 by Dr Hauler. 
'Fhe precise relation in which these documents stand to one 
anothcT still remains in a measure doubtful, but it seems pro- 
bal)lc that they are Imscd upon a lost Church Order, to which 
the Canons of Hippolytus stands nearest. ['Fin; Greek original 
of the Testamentum would seem to date from the middle of 
the 4th century, not long after 350. This is the view^ of 'F. 
Zahn and Dom Morin and also of Profs. Cooper and Maclean. 
It is possible that alnnit 400 a later editor added a few 
paragraphs.] 

Such redaction w'as indec'd inevitable in the case of a work 
vvluc'h has liad a livdng history as part of a codex of Church law. 
It may be* discerned in the interpolations in the prayers ; possibly 
in the reference to the chief deaccm, for elsewhere no single 
deacon is distinguished by name until the close of the 4th 
('ciitury ; in the reference to the P'piphany, w'hich is first heard 
of elsewhere at the beginning of the 4th century. 'I'he sugges- 
tion has be(‘n hazarde.d that this revision was due to the .school 
of Apollinaris of Laodicea (died circ. a.d. 390). 

Autiioki J lEs. — Ign. Ephr. Kahmaiii, Tvslafneniuoi Domini nostri 
Ji'sii CJiristi (Mc^guntiae, 1899) ; IC. Hauler, Didascaliae Aposlo- 
lorum Fragmrnta Uemnensia Latina (T.ipsiat', 1900) ; A. Hamack 
in SitzuuasbcYirhte der K. Preuss. A had. dt r Wisscnschaften, xlix. 
(Herlin, 1809) : Bishop J. Wordsworth in Church Quarterly Review 
(London, April ii»oo) ; and Revue Internationale de fhdolne;ie (Bern, 
July 1900) ; R. B. Rackham in Indian Church Quarterly Review 
(Calcutta, January and A])ril 1901) ; F. X. Funk, Da^ Testament 
des llerrn und die verwandten Schriften (Main/, iqot) ; James 
Cooper and A. J. Maclean, The Testament of Our Lord, an Kngli.sh 
translation, with introduction and notes (Eklinburgh, 1 <>02). Cf. also 
A. J. Maclean, Recent Discoveries illustrating F.arly Christian Life 
and Worship (London, rqo.p. (W. E. Co.) 

TESTAMUR, Latin for “we testify” or “certify** {testari). 
The name given in English universities to a certificate given to a 
student signifying that he has passed an examination, so emailed 
from the word with which the certificate begins. 


TESTER (Fr. tetierey head-covering, from ti'te)y anything 
placed horizontally over the head, tis the sound-board of a pulpit, 
the Hat boards over an old-fashioned bed, &c. 

TETANUS (from Gr. 1 stretch, on account of the 

tension of the fibres of the affected muscles), or Lockjaw, a 
disease caused by the bacilli J etani (see Parasitic Diseases). 
d'he home of these bacilli is the earth, and so it comes about 
that if a man is thrown off his bicycle and grazes his ungloved 
hand upon the road, or running without shoes cuts his foot, 
there is a considerable chance of the iTaeilli entering the wound 
and giving him lockjaw. It is popularly thought that wounds 
in the region of the thumb are most often followed by the 
disease, but this is not a fact. Wounds about the thumb arc of 
common occurrence, but they are not, in proportion, more often 
the starting point of tetanus. 

Acute traumatic tetanus is very deadly, and up to the 
pre.sent time nothing has been discov'cred to dieck or guide 
its almost certainh' fatal course. It often pii'ks out the young 
and vigorous as its victims — the athlete, fur in.stanee, who meets 
with some mishap in the field or on the road, the gardener who 
pricks his hand, the swimmer who cuts his foot, the wounded 
soldier on the fie ld of battle. 'Fhc violent muscular contractions 
I are distressingly painful ; and the brain remaining perfectly 
I clear throughout, the unhappy individual feels that the vice- 
: like gripping of his muscles is steadily exhausting him and 
bringing him down. The spasms of tetanus differ from those 
caused by the administration of strychnine in that the muscles 
arc all the time hard from rigid contraction, tlie acute spasmodic 
attacks being .superadded, as it were. In poisoning by strychnine 
the muscles are c^uitc relaxed between the spasmodic attacks. 

I'ctanus may follow a mere prick or scratc’h or a scvctc 
surgical operation. It not seldom complicates burns, gunshot 
wounds and injuries caused by the untimely explosion of fire- 
works. It may be met with in the woman in child-bed or in 
the newly-born infant. But wherever it occurs it is due to 
the one cause — to the reception into some wounded surface of 
the specific germs. 

In hot countries tetanus is more common and more acute 
than it is in temperate climes, and a case has been recorded in 
which a man in the West Indies cut his hand on a broken plate 
at dinner and was dead of tetanus before the day was out. 
It is easy to sec that the germs are more likely to undergo 
virulent cultivation in warm earth than in cold. Jt was 
formerly the ciislom to sj)eak of idiopathic tetanus — that is to 
say, of the disease occurring without any wound having been 
received. But modern teaching is to the effect that there 
must have been some wound, howcvcT slight, by which the 
germs found entranc'c. Rheumatic tetanus is as unreal a 
di.scase as that just mentioned. The germs themselves do not 
wander from the wound to multiply in the blood as in infecting 
diseases, but remaining at the wound elaborate a terribly 
poisonous substance (a toxin) which makes its way along the 
nerve-trunks to the spinal cord. Even prompt amputation, 
however, is likely to prove ineffectual as regards c’ure, for the 
germs in the wound have in this growth set free so virulent a 
poison (lo.xin) that the nerves of the voluntary muscles all over 
the body arc hcjpclessly under its infliu'nce. 

The first symjilom of the disease is discomfort in the back 
of the neck ; the man waking up in the morning, for instance, 
complains of “ stiff neck *’ and of ob.scure pains, and wonders 
if he has been lying in a draught. Then the muscles of the jaw 
and of the face become affected, there being a difficulty in 
opening the mouth, and the comers of the mouth are drawn 
downwards and ba('kwards, and fixed in that position {risus 
sardonicus). The jaw is so firmly set that it is impossible to 
pass anything between the teeth. All food, therefore, has to 
be fluid, and being poured into the pouch of the cheek, finds its 
way into the mouth by the serviceable gap which exists behind 
the wisdom-teeth. Soon, however, a difficulty in swallowing 
comes on because of the muscles of the throat being involved. 
The muscles of the abdomen becoming contracted are rigidly 
fixed, and on laying the hand upon the front of the abdomen 
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they feel as “ hard as a board.” The muscles of the limbs are 
also attacked with fearful cramps, and, last of all, the muscles 
of the chest are involved. I'hough all these muscles arc in a 
continuous state of contraction, spasmodic contractions, as 
already remarked, come on in addition, and occasionally with 
such distressing energy that the patient is doubled up forwards, 
backwards, or sideways, and, may be, some of the muscles tear 
across. The patient is bathed in perspiration, and sinks worn 
out and exhausted, or, perchance, slowly suffocated by the 
locking of the muscles of respiration. 

As regards the prospect of rei'overy in tetanus it may be 
said that when the symptoms break out acutely within a week 
of the reception of an injury^ the prospect of recovery is ex- 
tremely remote. If they occur within ten da)'s the prospects 
are bad. But if there is an interval of three weeks or a fortnight 
before their occurrence the a\sc may be regarded more hope- 
fully. 

Til the treatment of tetanus the first thing to do is to tiy' to 
make the wound by which infection has taken place surgically 
clean. For though a wound free from the germs of suppurjition 
may be the incubating place of the bacilli of tetanus, still in most 
cases there is also an invasion of septic germs, and the double 
infection makes the action of th<‘ tetanic poison the more virulent. 
If the local conditions are such that it is impossible to cleanse the 
wound, the free u.se of the knife or of the cautery or of j)ure car- 
bolic acid may be resorted to, or an amputation may be performed. 
But even the early amputation t)f the infected i)art may not avail 
for th(' reason that the germs in the wound have already set free 
a lethal dose of their toxin. 

The wound having bei‘n cleansed the further treatment of the 
disease (iemands ab.solute quiet in .a darkened room. There must 
be no slamming of the door, shaking of the bed, or the sudden 
bringing in of a light, for any act such a.s this might cause the 
outbreak of a violent spasm. Morphia may be given by the hypo- 
dermic syringe, and if the spasms are causing great distrc.s.s chloro- 
form may be administered ; indeed, in certain .severe cases it may 
be necessary to keep the patient almost continuously under its 
influence. Tf there is difficulty in swallowing lliiiil, rectal feeding 
must be re.sortcd to. 'I'liough at present one is unaT)le to speak 
enthusiastically or with confidence alnnit the antitoxin treatment 
of lockjaw, still it is a method which .should certainly be given 
trial-— and that early. The tetano-antitoxin i.s prepared from the 
blood of animals which hav'c been rendered immune to repeated 
injections of the poi.son elaborated by the cultivation of the tetanus 
bacilli. The bacilli themsclv'es are not injected, the injections being 
rendered sterile. By passing the sterile injections into one of the 
lower animals the blood of that animal prepare.^ an antidote to 
them known as an antitoxin. 

l*he antitoxin may be injected into the nerve trunks or into 
the sheath of the spinal cord or of the brain. But inasmuch as 
the nerves anil the nerve-cells are under the influence of the toxin 
before the antitoxin is administered — as evidenced by the occur- 
rence of the symptoms — the injection-treatment has but a poor 
chance of producing a good effect. (E. O*.) 

TETRADYMITE, a mineral consisting of bismuth telluriclc 
and sulphide, 15 i./re.jS, also known as “ telluric hi.sniuth.” 
Sometimes sulphur is absent and the formula is then Bi^'lcj,; 
traces of selenium are usually present. Crystals are rhom- 
bohedral, but are rarely distinctly developed ; they arc twnnned 
together in groups of four ; hence the name of the mineral, 
from the Greek, Tcrpu^e/ros, fourfold. There is a perfect 
cleavage parallel to the basal plane ; and the mineral usually 
occurs in foliated masses of irregular outline. The colour is 
steel-grey, and the lustre metallic and brilliant. The mineral 
is very soft (H'-iJ) and marks paper; the specific gravity 
is 7*2 to 7*6. It was first found, in 1815, at Telemarkcn in 
Norway ; crystals are from Schubkau near Schemnitz in 
Hungary, It often occurs in quartz iissociated with native 
gold. Other species very similar to tetradymite, but with 
different formulae, are : joseite, from San Jose near Marianna 
in Brazil ; griinlingite (B^SsTc), from Caldbcck Fells in Cumber- 
land ; and wehrlitej from Hungary. (L. J. S.) 

TETRAGRAMMATON (T€rrapa, four ; ypa/x/ia, letter), a Greek 
compound, found in Philo and Josephus, which designates the 
divine name composed of the four Hebrew letters J H V 11 
(n^n'). The derivation and pronunciation of the Tctra- 
grammaton is still doubtful. The form “ Jehovah ” (q.v.) 
used in some of the English Versions is an error which arose 
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in the i6th century. It is now generally assumed that the word 
is the causative form {hipHil) and should be pronounced Yahveh 
or Yahwch (accent on second syllable). The Jc^^s quite early 
ceased to pronounce the Tetragrammaton, su]>stituting (as 
the Books of ('hronicles and the LXX translation already 
indicate) the word Lord (^Adonai). The priests continued to 
use the name in the Benediction of the People (Numbers vi. 
22-27), and on the Day of Atonement the High Priest pro- 
nounced it (Leviticus xvi. 30) amidst the prostrations of the 
assembled multitude. It is recorded in the Talmud that Rabbis 
communicated the true pronunciation to their disciples once 
in seven years {Qiddiishirij 71a). The Jews calk 1 1 the Tetra- 
granimaton. by a Hebrew denomination, Shem Ilammephorask 
(C^'^iSDn DI^*), i.e. the distinctive excellent name. It was con- 
sidered an act of blasphemy for a layman to pionounce the 
Tetragrammaton. I'his avoidance of the original name was 
due on the one hand to reverence and on the other to fear lest 
the name be desecrated by heathens. Partly in l onsequencc 
of this mystery and partly in accord with widespread super- 
stitions, the Tetragrammaton figures in magical formulae from 
the time of the Gnostics, and on amulets. Many a medieval 
miracle-worker was supposed to derive his competence from 
his knowledge of the secret of the Name. 

TETRAHEDRITE, a mineral consisting typically of copper 
sulph-antimonite, CuaShS.,, but often of complex composition. 
The copper is usually isornoiphously replaced hy variable 
amounts of silver, iron, zinc, mercury, lead or colialt, and the 
antimony by arsenic or bisinutli. In general, the formula is 
K',;XoS,^, + rvR",,X.S,), where R' = Cu, Ag ; X Sl >, As, Bi ; 
R'' — Fe, Zn, and .v is a small fraction, often or J. Numerous 
special names have been applied to varieties difTering in chemical 
composition ; the arsenic compound, CuaAsSa, is known as 
tennantite (after Smithson Tennant). The old Gc'rman name 
Fahlerz includes both tetrahedrite and tennantite, and so docs 
the term “ grey copper ore ” of miners. TetrahedriUi is an 
important ore of copper, the formula CUaSbS;, corresponding with 
57*5 per cent, of this metal ; it is also largely worked as an ore 
of .silver, of which clement it sometimes contains as muc h as 
30 per cent. Well-developed crystals arc of frequent oc:cur- 
rence ; they belong to the tetrahedral class of the (‘ubic system, 
and their tetrahedral form is a very characteristic feature of the 
mineral, which for this reason was named tetrahedrite. Fig. i 


ETc. J. Fig. 2. 

Crystals of Tetrahedrite. 

shows a combination of a tetrahedron and a triakis-tetrahcdron 
{211}, and fig. 2 a tetrahedron with the rhombic dodecahedron. 
Interpenetrating twinned crystals sometimes occur. The 
colour is steel-grey to iron-black, and the lustre metallic and 
brilliant. The streak is usually black ; sometimes, however, 
it is dark cherry-red, and very thin splinters of the mineral 
then transmit a small amount of blood-rcd light. The hardness 
is 4j, and the specific: gravity varies with the composition from 
4*4 to 5*1. There is no cleavage, and the fracture is conchoidal. 
The material is often very impure owing to intimate inter- 
mixture with chalcopyrite. 

Tetrahedrite occurs in mctJilliferous veins associated with chal- 
copyrile, pyrites, blende, galena, Ac. Fine groups of crystals, 
coated cm tlieir surface with brassy or brilliantly tarnished chal- 
copwite, were formerly found at Herodsfoot mine, near TTskeard 
in Cornwall. Good crystals are also met with at Kapnik-Banya 
in Hungary, in the Harz, Peru, and other places. Tennantite 
occurs as small crystals of cubic or dodecahedral habit in many 
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Cornish copper mines, csi)ecially in the neighbourhood of Redruth : 
it is also lound as small, brjlliant crystals very rich in faces in the 
wliilc crystal] ine dolomite of the Binneiithal in the Valais, vSwitzer- 
lami, and under the name binnite was long considered as a distinct 
species. (L. J. S.) 


TETRAZINES, in organic chemistry, a group of compounds 
containing the ring system 


or 


r \ C 
XN-N; 


TETRAHEDRON (Gr. reVpa-, four, eSpa, face or base), in 
geometry, a solid bounded by four triangular faces. It conse- 
quently has four vertices and six edges. If the faces be all 
equal equilateral triangles the solid is termed the “ regular ” 
tetrahedron. This is one of the Platonic solids, and is treated 
in the article Polyhedron, as is also the derived Archimedean 
solid named the “truncated tetrahedron”; in addition, the 
regular tetrahedron has important crystallographic relations, 
being the hcmihcdral form of tlie regular octahedron and conse- 
quently a form of the cubic system. The bisphenoids (the 
heinihedral forms of the tetragonal and rhombic bipyramids), 
and the trigonal pyramid of the hexagonal system, are examples 
of non-regular tetrahedra (see Crystallography). “Tetra- 
hedral co-ordinates ” are a system of quadriplanar co-ordinates, 
the fundamental planes being the faces of a tetrahedron, ancl 
th(; co-ordinates the perpendicular distances of the point from 
the faces, a positive sign being given if the point be between 
the face and the opposite vertex, and a negative sign if not. 
If (z<, V, Wy t) be the co-ordinates of any point, then the relation 

+ 7^ + 7 c; + / — R, where R is a constant, invariably holds. This 
system is of much service in following out mathematical, 
physical and chemical problems in which it is necessary to 
represent four variables. 

Related to the tetrahedron are two spheres which have 
received mut:h attention. The “ twelve-point sphere,” dis- 
covered 1 )\ P. M. E. Prouhet (1817-1867) in 1863, is somewhat 
analogous to the nine-point cin'le of a triangle. If the per- 
pendiculars from the vertices to the opposite faces of a 
tetrahedron be concurrent, then a sphere passes through the 
four feel of the perpendiculars, and consequently through 
the centre of gravity of each of the four faces, and through the 
mid-points of the segments of the perpendiculars between the 
vertices and their ('oriimon point of intersection. This theorem 
has been generalized for any tetrahedron ; a sphere can be 
drawn through the four feet of the perpendiculars, and conse- 
quently through the mid-points of the lines from the vertices 
to the c('ntre of the hyperboloid having these perpendiculars 
as generators, and through the orthogonal projections of these 
points on the opposite faces. 

TETRARCH (TeTpapyiys), the ruler of a tetrarchy, that is, 
in the original sense of the word, of one quarter of a region. 
Such were the tetrarchies of 'I’liessnly as recumstructed by 
Philip of ]\facedon and of Galatia before its conquest by the 
Romans (160 b.c.). In later times the title of tetrarch is familiar 
from the New Testament as borne by certain princes of the 
petty dynasties which the Romans allowed to exendse a dcj- 
pendent sovereignty within the province of Syria. In this 
application it has lost its original prec ise sense, and means only 
the ruler of part of a divided kingdom, or of a district too un- 
important to justify a higher title. After the death of Ilcrod 
the Great (4 b.c.) his realm was shared among his three sons : 
the chief part, including Judaea, Samaria and Idumaea, fell 
to Arehelaus (Matt. ii. 22), with the title of cthnarch (Josephus, 
Antiq.y xvii. 11,4); Philip received the north-cast of the realm 
and was called tetrarch ; and Galilee was given to Herod 
Antipas, who bore the same title (Luke iii. i). These three 
sovereignties were reunited under Henxl Agrippa from a.d. 41 
to 44. In the same passage of Luke mention is made of Ly- 
sanias, tetrarch of Abilene near Damascus, in the valley of the 
Barada. 

TETRASTO6N (Gr. T€Tpa-, four, and o-roa, a portico), the 
term in architecture given to a rectangular court round which 
on all four sides is carried a covered portico or colonnade ; the 
same as peristyle (q.v.). 

TETRASTYLE (Gr. rerpa-, four, and o-rGAos, a column), the 
term in architecture given to a portico of four columns which 
forms the main front of a temple (q.v.). 


only derivatives of the first two types arc known. The mem- 
bers of the first series may be prepared by oxidizing osazones 
(i,e. dihydrazones of u-diketoncs), dihydrotetrazines resulting. 
Dihydro-dcrivatives of the second type arcfoi*med from hydrazine 
and imino-ethers (A. Pinner, Ber., 1893, 26, p. 2126; 1894, 
27, p. 984) ; these easily oxidize to the corresponding tetrazincs, 
which are stable towards acids ; their dihydro-derivatives, 
however, arc decomposed, the group — NH-NH— being elimi- 
nated as h)'drazinc and replaced by oxygen, with consequent 
formation of the five membered oxy biazole ring. Concent rated 
acids convert the dihydro-tetrazines into isodihydrotetrazincs, 
thus : — 

RCNHNH RQNHN 
N N :6R N NH C R, 

the N -alkyl derivatives of which type may be prepared by the 
action of alcoliolic potash and chloroform on aromatic hydra- 
zines. 

Much discussion has circulated about the decomposition of 
diazo-acetic ester, from which A. Hantzsch and O. Silberrad 
TQoo, 35, p. 38) obtained what they considered to be a dihydro- 
tetrazine, thus : — 

CHtXXR lIOXCH-N:N 

/\ “ " N:N CH-COoH N'NITCH. 

N:N 


C, Billow {Ber,y 1006, 39, pp. 2618, 4100), however, showed this 
substance to be an N-aminotriazole, which necessitates the first 
decomposition product being an acid (I.), the conversion into the 


(I.) HO..C C NH N 1 I 

“ N X: C CO^H 


(II.) 


110.>C/C NNH., 
X-X:CCO,j-I 


triazolc derivative (II.) being due to the ring opening on the addition 
of the elements of water and then closing again to the five- membered 
ring with elimination of water again. 'I'hc dccompo.sitions of diazo- 
acetic ester were then again examined by T. Curtius and his students 
{Ber.y 1907, -to, pp* 330, 450, &c.), who showed that both triazolc 
and telrazine derivatives could be obtained from the bisdiazo-acetic 
acid which is formed by the action of alkali on diazo-acetic ester. 


TETRAZOLES, in organic chemistry, a group of heterocyclic 
compounds, capable of existing in two isomeric scries (formulae 
I and 2), although the methods of y)reparation do not always 
permit discrimination between the possilde isomers. They are 
prepared by the action of nitrous acid on cyanamidrazone 
(dicyiuiophcnylhydrazine) and hydrolysis of the resulting 
nitrile, from which J. A. Bladin by elimination of the phenyl 
group (by nitration, reduction, &c.) and of carbon dioxide ob- 
tained free tetrazole, (Ti4N., ; from arnidincs by the action of 
nitrous acid, followed by the reduction of the intermediately 
formed dioxytctrazotic acids with sodium amalgam ; from 
amidoguanidine by diazotization, the diuzonium nitrate on 
treatment with acetates or carbonates yielding aminotetrazole 
(J. Thiele, Ann., 1892, 270, p. i); from the action of nitrous 
acid on plienylthiosemicarbazidc ; and by the action of aryl- 
azoimides on aldehyde hydrazones ( 0 . Dirnroth, Ber., 1907, 40, 
p. 2402). riie tctrazoles behave as strong monobasic acids, 
and arc exceedingly stable. A series of tetrazolium bases 
(formula 3) have been obtained by H. V. Pechmann {Ber., 
1894, 27, p. 2920) starting from formazyl compounds (formula 4), 
which are oxidized by means of amyl nitrite and hydrochloric 
acid. They are strong bases, which in aqueous solution absorb 
carbon dioxide readily. I'hc free bases have not been isolated, 


but their salts are well-crystallizcd solids. 



- N<s 

RN<N;g« 

RHN— N:CH 
RN:N 



/X 

HO R 


(I) 

(2) 

(3) . 

(4). 


TETSCHEN, a town of Bohemia, Austria, 83 m. N.N.E. of 
Prague by rail. Pop. (1900) 9692, exclusively German. It is 
situated at the confluence of the Polzen with the Elbe, on the 
right bank of the latter river opposite Bodenbach {q,v,), with 
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which it is connected by a chain bridge (T855) and two railway- 
bridges. The handsome chateau of the counts of Thun (built 
in 1^67-73 and restored in 1788), which occupies a rocky height 
above the town, was at one time fortified, and was a jiha-e of 
soriie importance during the Seven Years' War. It contains 
a magnificent library, with many valuable .MSS. and fine collec- 
tions of coins and armour. In addition to being the prim ipal 
emporium for the Austrian traffic on the Kll)e, I'etschen has a 
considerable industry, its products comprising chemicals, oil, 
soap, cotton stuffs, plaster of Paris, glazed aiul coloured paper, 
cellulose, beer, flour and prcscr\ ed fish. 

The town of Tctschen originally lay on tlie south side of the 
castle rock, but after its dostnu tion by a flood, ii was nit)vecl in 
1059 to its present site. In 1305 it came into the liands of the 
knights of W'artcnborg. who hold it for two hundred years. In ! 
1534 the Saxon lords of Biinau oblainod it and intro<luced the j 
1 rolestaut religion, which was oxtorininaled when, after the battle 
of the White llill ^i02o) the Huiiau family was <lriven out. The 
loi’d_diip was bouglit from llunn in i02vS by the Freiherr von Thun, 
by whose dc.scendants, the Counts Thnn, it is still held. 

TETUAN (Tettawan), the only open port of Morocco on the 
Mediterranean, a few miles S. of the Strait of Gibraltar, and 
about 40 in. K.S.K. of Tangier. Population about 25,000, of 
whom a fifth are Jews. It is picturesquely situated on the 
northern slope of a fertile valley down which Hows the W. 
^lartil, with the harbour of Tetuan, ^lartil, at its mouth. Behind 
rise rugged masses of rock, the southern wall of the Anjera 
country, practically clo.sed to Europeans, and across the valley 
are the liills which form the nortlu'rn limit of the still more 
impcnetrahle Rif. fn point of cleanliness 'I'ctuan compares 
favourably witli most Moorish towns. I'he streets arc fairly 
wide and straight, and several of the hoirscs belonging to 
aristocratic M(ji)rs, descendants of those cxpelh'd from Spain, 
have fine courts surrounded by arcades, some with marble 
fountains and planted with orange trees. Within the houses 
the ceilings arc often exquisitely carved and painted in 
Maure.sque designs, such as arc found in the Alhambra, and the 
tile- work for which Tetuan is knowm may be seen on floors, 
pillars and dados. The principal industries are tilcwork, 
inlaying with silver wire, and the manufacture of thick-solcd 
yellow' slippers, much-esteemed flintlocks, and artistic “ towels 
used as cape and skirt by Moorish country girls. The Jews live 
in a mellah, separated from the rest of the towm by gates which 
are closed at night. The harliour of Tetuan is obstructed by a 
bar, over which onl\' small vessels can pass, and the roadstead, 
sheltered to the N., N.W. and S., is exposed to the E., and is at 
times unsafe in consequence of the strong Levanter. 

The present town of Tetuan dates from 1492, when the 
Andalusian Moors first reared the walls and then filled the 
enclosure with houses. It had a reputation for piracy at 
various times in its history. It was taken on the 4th of 
February i860 by the Spaniards under O’Donnell, and almost 
transformed by them into a European city before its evacuation 
on the 2nd of May 1862, but so hateful wore the changes to the 
Moors that they completely destroyed all vestiges of alteration 
and reduced the city to its former state. (K. ;\. M.*) 

TETZEL, JOHANN (c, 1460-1519), preacher and salesman 
of papal indulgences, the son of Hans 'Ictzel, a goldsmith of 
Leipzig, was born there about 1460. He matriculated at the 
university in 1482, graduated B.A. in 1487, and in 1489 entered 
the Dominican convent at Leipzig. He early discovered his 
vocation as a preacher of indulgences ; he combined the elocu- 
tionary gifts of a revivalist orator with the shrewdness of 
an auctioneer. He painted in lurid colours the terrors of pur- 
gatory, while he dwelt on the cheapness of the indulgence which 
would purchase remission, and his prices were lowered as e.ach 
sale approached its end. He began in 1502 in the service of 
the Cardinal-legate Raymond Peraudi ; and in the next few^ 
years he visited Freiberg (where he extracted 2000 gulden in 
two days), Dresden, Pirna, Leipzig, Zwickau and Gfirlitz. 
Later on he was at Nuremberg, I Jim and Innsbruck, where he 
is said to have been condemned to imprisonment for adultery, 
but released at the intercession of the elector of Saxony. This 


charge is denied by his apologists ; and though his methods 
were attacked by good Catholics like Johann Hass, he W'as 
elected prior of the Dominicans in Glogau in 1505. 

Fresh scope was given to his activity in 1517 Ity archbishop 
Albrecht of Mainz. Albrecht had been elected iit tlu^ age of 
twenty-four to a see already impoverished by frequent suc- 
cessions and payments of annates to Rome. Ih* had agreed 
with Pope Leo 'X. to pay his first-fruits in cash, on condition 
that he w'crc allowed to recoup himself by the sale of indulgences. 
Half the proceeds in his province were to go to him, half to 
Leo X. for building the basilica of St PotcFs at Rome. Tetzcl 
was sele('ted as the most efficient salesman ; he w as appointed 
general sub-commissioner for indulgences, and was accompanied 
by a tlerk of the Piiggcrs from whom Albrecht k..id borrowed 
the money to pa}’ his first-fruits. Tetzcl’s efforts irretrievably 
damag(‘d the complicated and abstruse Catholic doctrine on the 
subject of indulg(‘nccs ; as soon as the coin clinks in the chest, 
he cried, the soul is freed from purgatory. In June he was at 
]\Iagdcburg, Halle and Xaumburg ; the elector of Saxony 
excluded him from his dominions, but Albrecht’s brother, the 
elector Joachim of Brandenburg, encouraged him at BtTlin 
in the hope of sharing the spoils, and by the connivance of 
Duke George of Saxony he was permitted to pursue his opera- 
tions within a few miles of the electoral territory at Wittenberg. 
Luther was thus roused to publish his momentous ninety-five 
theses on the subject of indulgences on October 31, 1517 (see 
Luiker). 

Even Albrecht was shamed by Luther’s attack, but he could 
not afford to relinquish his profits alread}^ pledged for the re- 
payment of his debts; and Tetzel was encouraged to defend 
himself and indulgcru'es. T’hrough the influence of ('onrad 
Wirnpina, rector of Frankfurt, Tetzel was created D.D. of that 
university, and with Wimpina’s assistance he drew up, in 
January 1518, a hundred and six theses in answer to Taither’s. 
iffit the storm overwhelmed him : sober Catholics felt that his 
vulgar extravagances had prejuiliccd f'atholic doctrine, and 
Miltitz, who was sent from Rome to deal with the situation, 
administered to him a severe ca.stigation. He hid himself in 
the Dominic'an convent at Leipzig in fear of popular violence, 
and died there on the 4th of July 1519, just as Luther was 
beginning his famous disputation w'itb Eck. 

Many lives of Tetzel have been published on the T’rotestant and 
on the Catholic side, the most rcH'out being Korner’s (1880), K. \V. 
Hermann’s (2nd cd. 1^83), and Panins’ (1899). See also Allgc- 
meine deulache Biogyaphic ; (iess’s Akten imd Bviefe suy Kivchen- 
politik Herzog Georgs von Sarhsen, vol. i. (1005), Introd. pp. 76- 8, Ax. ; 
H. Piarge's Andreas Bodenstcin von Carlstadt (2 vols. itjoj) ; J. Jan- 
.ssen’s Hist, of the Germayi T*eopIt\ and A )i mcinc Kritiker ; M. 
Creighton’s Hist, of the Papacy, vol. vi. ; and H. C. T.ea's Hist, of 
Auricular Confession and Indulgences {3 vols., All the his- 

tories of the Keforination hi Ciermaiiy and ;dl the lives of Luther 
deal at greater or .shorter limgth with Tcdzcl ; in the index to 
vol. ii. of the Cambridge. 1^1 od. History h(3 is confused with a later 
Tetzel oi Xuremberg. (A. F. P.) 

TEUFFEL, WILHELM SIEGMUND (1820-1878), German 
classical scholar, was born at Ltidwigsburg in the kingdom of 
Wurttemberg on the 27th of September 1820. In 1849 he was 
appointed extraordinary, in 1857 ordinary professor in the 
university of T’ubingcn, whicli post he held till his di;ath on 
the 8th of March 1878. His most important work was his 
Geschicfile der rdmischen Lilteratur (1870 ; 5th cd. by L. Sebwabe, 
1890 : Eng. tr. by G. C. \Varr, 1900), which, although written 
in an unattractive style, is indispensable to the student, the 
bibliographical information being cspet:ially valuable. After 
the death of A. Pauly, the editor of the well-known Real- 
Encyclopddie der dassisrhen Allertumswissensehafty Tcuffcl, at 
first assisted by E. C. Walz, undertook the completion of the 
v/ork, to which he also contributed numerous articles. 

He wa's also the author of *' Prolegomena znr Chronologic der 
horazischen Gcdichtc ’’ (in Zeitschrift far die Allevtumsivissen- 
srhaft, 1842) ; Charakteristik des Horaz (Leipzig, 1842) ; Horaz, 
eine litterar-historische Uhersicht (Tiibingcii, 1843), and of editions 
of the Clouds of Aristophanes (1856) and the Persae of Aeschylus 
(1866). His Studien iind Charakteristiken (1871 ; 2nd ed., 1089) 
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contain valuable contributions to the history of Greek and Roman 
literature. See S. Teulfcl, Wilhelm Teuffel (iS8o) ; C. Bursian in 
Biographisches Jahrbuch (i«7f<) ; E'. Koidewey in AUgemcine 

deutsche Biogyaphie, xxxvii. 

TEUTOBURGER WALD, a mountain range of Germany, 
stretching >^.\V. to S.E., along the borders of the Prussian 
provinces of Hanover and Westphalia and through the princi- 
pality of Lippe, for a distance of 70 m., with a width of 2 to 6 m. 
It consists of a well-marked main chain, accompanied in its 
central part by subsidiary ridges. It slopes up gradually to- 
wards the J'^., where it culminates in the Vblmerstod (1536 ft.). 
The great(‘r part of the range is densely wooded. 'I'lie main 
chain is f)icrced by several deep gaps or “ doors,” through some 
of which imj)ortant railways ha\'e been carried ; e.g., the line 
connecting Paderborn and Hanover, and that connecting 
Herlord and Hamm, 'hhe chief geological formations belong 
to the Cretaceous system, backed towards the north and cast by 
Jurassic and 'friassic formations. The rcutoburger Wald was the 
scene of a famous battle in which Arminius at the head of the 
Clierusei destroyed three Roman legions under Quintilius Varus 
(a.d. 9). Mommsen has located the battle near the source of 
the Hunte, north of Osnabriick, and outside the range of hills ; 
but most scholars preder some site in the central part of the 
mountain-chain. In accordance with these latter views the 
Grotenburg (1263 ft.), 2.1 m. S.W. from Del mold, has been 
crowned with a gigantic monument to Arminius Hermann, 
erected in 1838-.IT and 1871-75, at a cost of ^^13,500. d'he work, 
which was designed by E. von Bandel, consists of a gigantic 
statue of the chieftain, 56J ft. high, standing on an arched 
])e(limcnt 98 ft. high. 

See H. Thorbeckc, Fithrer duveh den Teutobuvgcr Wald (15th cd., 
Dctmold, 11)05) ; Wilisch, Dey Kampf um das Schlachtfeld im 
Tcutahurgvy Waldo {Ncue Jahybiichcr far da^ hlassische AlUrtum^ 
?May I90()). 

TEUTONI, or Tkutones, a tribe of northern Europe, who 
became known to the Romans in the year 103 B.c., when, accord- 
ing to the Epitome of Tavy, together with the Ambrones they 
reinforced the Cimbri (<7.7^) after their repulse from Spain by 
the Celtibcri. In 102 the Teutoni and Ambrones were totally 
defeated by J\Iarius at Ac]uac Sextiae (see ^Iarius, Gaius). 
The racial JiUlnities of the Teutoni have formed a matter of 
dispute amongst historians. 'Their name is Celtic in form, and 
many writers suppose that the Teutoni were really a C'eltic 
tribe, a branch of the Hc^lvetii. liut a people of this name seems 
to have been mentioned by the early traveller Pylheas as in- 
habiting the coasts of the northern of’ean in his time. Strabo 
and Velleius, moreover, classify them as Germani, and this is 
perhaps the more probable view', although apparently the dis- 
tinction between Celt and Teuton was not clearly realized by 
some of the earlier historians. If the 'Teutoni really cainc from 
the same quarter as the Cimbri, it is possible that their name 
may have been preserved in that of the district called until 
recently Thyland or 'Thythsyssel in the extreme north-west of 
Jutland. 

For authorities see Cimbri ; also Pliny, xxxvii. 35. 

(F. G. M. B.) 

TEUTONIC (GERMANIC) LANGUAGES, ^ a comprehensivi.- 
term for a number of languages most of which arc still spoken 
at the present time, namely English, Frisian, Dutch, Flemish, 
German (both High and Low^) and the various Scandinavian 
language's (Swedish, Danish, Icelandic and the Norwegian dia- 
lects). 'The course of time has tended very largely to obscure 
the affinities between these languages, and in several cases they 
have been mutually unintelligible for many centuries. In their 
earliest known forms, however, they betray the most unmistak- 
able traces of a common origin. To the languages enumerated 
above we have to add the now extinct Gothic, which in the 
5th and 6th centuries was spoken over a large part of Europe. 

Detailed accounts of the various 'Teutonic languages will be 
found in articles under the respective headings. Here it is 

^ The following abbreviations arc used: A.S.=r Anglo-Saxon ; 
0 .H.G. = 01 d High German; O.N. = 01 d Norse; I. -Eur. — Indo- 
European. The symbol " : " denotes relationship between two 
forms or sets of forms. 
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possible only to give a brief summary of the chief characteristics 
of these languages as a group, and of the chief divergences 
noticeable in early times between the various members of the 
group. It should be noted at the outset that the written records 
of the various languages date from very different periods. 
Gothic is known to us almost entirely from Ulfilas^ translation 
of the Bible, which date.s from the 4th century, luiglish written 
I literature starts with the bt'ginning of the 7lh century, though 
I earlier matt(;r may be preserved in certain poems. 'The earliest 
known German and I)utch documents date from the 8th and 
9th centuries respectively, while Frisian is practically unknowm 
before the 13th century. Scandinavian written literature seems 
to have begun in the T2th century, but many poems arc probably 
from two to three centuries older. In the North there are also 
a large number of inscriptions which arc of groat value for 
linguistic purposes. Most of them cannot be dated with cer- 
j tainty, but the forms of language which they present show all 
! stages of development, from the type found in literary times 
back to one which is somewhat more archaic even than Gothic. 
It is probable that the earliest of them date from between the 
3rd and 5th centuries. The inscriptions found in England and 
Germany arc much fewer and less archaic. In the latter case, 
however, a g(X)d deal of linguistic evidence is available from the 
proper names and other 'Teutonic words which occur in early 
I^ilin and Greek writings. Much assistanre may also be ob- 
tained from the loan-words borrowed by 'Teutonic languages 
from Latin and by other languages, especially Finnish and 
Slavonic, from Teutonic. 

'The 'Teutonic languages form a distinct and well-defined 
group of the Indo-European family. Their nearest affinities 
lire on the one side with the Celtic and Italic (Latin, &c.) lan- 
guages, and on the other with the Slavonic and Baltic languages. 
In regard to the fundamental distinction, however, by which 
the Indo-European languages as a whole fall into two main 
divisions, namely according to the treatment of certain guttural 
and palatal consonants, the 'Teutonic group belongs definitely, 
together with Celtic, Italic and Greek, to the western of these 
divisions. 

1'he chief characteristic of the Teutonic languages as a whole 
lies in their treatment of the Tndo-Euro[)ean explosive sounds. 
'This characteristic, generally known as Grimm’s Law', is due to 
soiind-i'hanges peculiar to 'Teutonic, though somewhat similar 
changes may be traced both in Armenian and Celtic. 'The 
most noteworthy phenomena are as follows ; — 

(1) The Indo-TZuropoan voiccfl ;is])irates, hh^ dh^ gh (Lat. /, /, h ; 
(ik. <h} x) b«^eaine voiced spirants, (f, After nasals these 
s})irants became explosives (ft, rf, /;;) ; and m the first two ca.ses 
the same change took place initially, though hardly during the 
early centuri<*s of our era, c.g. A.S. hcran, O.N. bora .* Lat. ferOy 
Gk. ; A.S. stigan : Gk. o-re/x^^ I O.N. miodr (A.S. meUu) \ 
Gk. fi 49 v. 

(2) The I.-Eur. voiceless explosives, p^ t, A*, were preserved only 
after .s (/ also in the I.-Eur. gnnips and ht) ; e.g. A.S. stede^ 
Goth, slaps: Gk. <rr<i<rty ; Goth, nahts : Lat. noetem. In all 
other cases they became voicc'less spirants, /, />, x (A). These new 
sounds remaine<l (i) initially, c.g. A.S. hwaety O.N. hvat : Lat. quod ; 
A.S. faedery O.N. faJir : Lat. pater ; (ii) in combination with other 
voiceless sounds, c.g. Goth. saihSy O.H.G. schs : IjsA,. sex ; Goth. 
nahts ; Lat. nnctem ; (iih immediately after the (original) accent, 
e.g. Goth, hrojmry A.S. ornfTor : Lat. fratevy Gk. if>pdTrip; Goth. 
taihun, O.H.G. zehan : Lat. decern, Gk. 8/<ca. In all other cases 
they became voiced spirants (“ Verner's Law "), identical with 
those arising from I.-Eur. ft/i, dh, gh (see above) ; e.g, A.S. faeder : 
I^t. patery Ck. irarrip; A.S. sweger, O.H.G. swigar (mother-in-law) : 
Gk. iKvpd. 

(3) The I.-Eur. voiced (unasi)iratcd) explosives, ft, dy g, became 
voiceless, />, /, k ; e.g. A.S. etan : Lat. sdere : A.S. aecevy Goth. 
akrs : T^t. uger, Gk. dypbi. 

Among olh<T consonantal changes wc n)ay note especially the 
following : — 

(4) }w arising from I. -Eur. ghw or kw (sec above) was reduced 
(except after nasals) before u (i)erhaps also before I.-Eur. 0) 
to and in all other cases to to ; e.g. A.S. gu 6 (war), O.H.G. 
gund : Gk. -^aror (cf. ^ftvos) ; A.S. sniwe^f (snows) : Lat. niuii, 
Gk. rfi<kci. 

(5) The I.-Kur. cons, group arising from combination of dental 
sound + < became 5S, as in Celtic and Latin, e.g. A.S. sess (seat) : 
siftaHy I-at. sedere (cf. Sanscr. pp. sattasy Lat. obsessus), 

XXVI. 2 2 
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(6) The tTcatment of I.-Kur. s was precisely parallel to tliat of 

the voiceless spirants /, /, x arising from l.-Kur. p, A (sec above). 
It was preserved (i) initially, (ii) in combination with voiceless 
sounds, (iii) immediately after the (original) accent. In all other 
cases it became voiced (r). This voiced spirant subsequently 
became r in all Teutonic languages except Gothic, where however 
the distinction between voiced and voiceless spirants is not well 
preserx'ed ; e.g. A.S. ceosan^ pp. conn {geuso- guseno) : (Sk. ycvofiai 
(cf. gtipus) ; A.S, snorti^ 0.1 l.G. shuyci (danghler-in-law) : 

Sanscr, suited, Gk. vv6i. 

Most of the other consonantal changes are in the nature of 
assimilation. 

(7) bn^ ttny before the accent became /j/>, A A (probably 

through the intermediate .stage hh, dd, gg) ; e.g. A.S. liecian, O.H.G. 
Icchon (from li}ni-) : Gk. Xix*'o>w (cf. Goth, bi-laigon). 

(8) In became // ; e.g. A.S. fidl, Goth, fulls : Lith. pilnas. 

(9) nw became nn ; e.g. A-.S, fynne^ O.N. punnr ; Lat. tenuis, 

(10) dl became ll ; e.g. A.S. st{e)ally O.N. stallr : J-at. stabuhtm 
(from stadhlorn). 

(it) In some combinations consonants arc lost or new con- 
sonants developed ; e.g. Goth, sunja (truth) : Lat. praesentia 
{-.sntjtl) : O.II.G. hunno (centurion) from hundn~y cf. Goth. hund\ 
Lat. centum ; A.S. streaniy O.N. siraumY from svotim-y cf. Gk. pev/ia. 
Old Irish SYuaim. 

The following changes are found in all Teutonic languages, but 
took place apparently later than those enumerated above : 

(i) n was lost befort; x (^0- ''ith compensatory lengthening of the 
vowel ; e.g. A.S. j\ditCy Gotii. pahta beside A.S. peyiceany (ioth. 
pagkjan. 

(11) Final explosives and nasals were lost ; e.g. A.S. wilCy (iotli. 
wili : l^t. uelit ; A.S. ea^ Goth, ahwa : Lat. aqiiam ; Goth, kustu : 
Lat. gustum. 

In its vowel-system the earliest known form ot 'Feutonic did 
not differ greatly from the other L-luir. languages. Its chief 
peculiarities scc'iii to have been as follows : — 

(1) It had one vowel [a) corresponding to the two vowels a, o 
found in the other I.-Enr, languages ; e.g. Goth. akrSy O.N. akr : 
Lat. ageVy Gk. dy Goth. ahiaUy O.H.G. ahto : l^t. octOy Gk. 

CKTU). 

(2) It had also one vowel (J) corresponding to the two vowels 

tiy dy found in the other L-Kur. languages, e.g. A.S. byddovy Goth. 
bfopar : Lat. frateYy Gk. tfypdTTjp; A.S. row (rest), O.H.G. ruowa: 
Gk. 4p(»i{F)rf. ^ 

The other I.-Eur. vowels, S, f, ft, were preserved in the earliest 
Teutonic. Soon after the beginning of our era, however, e began 
to change to i before a nasal followed by a consonant, e.g. Ptol. 
4 >hi'oi (A.S. Fiunas, O.N. Fiunar) against Tac. Fenni. The 
diphthong ci became / ; e.g. A.S., O.H.G. stigan, O.N. stiga : Gk. 
(TTcixoj (the ei of Goth, stcigan is merely graphic). 

The reduced nasal sounds generally written n. m, arising from 
en, ne, cm, me, ifcc., in unaccented syllables, became itn, itm (rarely 
MM, mu), e.g. A.S., Goth., &c. un- (negative prefix) : Lat. in-, Gk. 
d-, dl'- ; A.S., Goth, hund : Lat. centum, Gk. i-KaTuv. Similarly 
the reduced liquid sounds / became ur, ul (rarely ru, hi) ; e.g. A.S. 
fiirh : Lat. porca ; Goth, pulan : Lat. tollo, Gk. TcrXd^ei'. 

Accent. — In the I.-Eur. langitages the position of the accent 
was originally free — i.e.y any syllable in the word could bear the 
chief accent — variation occurring very frequently, e.g. between 
different cases of the same noun. This freedom of position 
must have been retained in 'Teutonic at the time when voiceless 
spirants (f, />, x> became voiced (see above). Eventually, 
however, as in Gaelic (Irish) and at one time also in the Italic 
languages, the first syllable of every word came to bear the 
chief accent, the only noteworthy exceptions being certain 
compound words, more especially verbs compounded with 
prepositions, which were probably long regarded as more or 
less independent words. This system of accentuation was inti- 
mately connected with the principle of alliteration, the es.scn- 
tial characteristic of early Teutonic poetry and the dominant 
factor in family nomenclature. Alliteration in family names 
:ertainly dates from the very beginning of the Christian era, 
e.g. the S-names in one of the princely families of the Cher- 
usci frequently mentioned by 'Tacitus, and there is also some 
evidence that Teutonic poetry was alliterative by this time. 
It is probable, therefore, that the change in the .system of accen- 
tuation took place not later han the ist century b.c. 

'Fhe description of the phonetic characteristics given above 
applies in general to the Teutonic group of languages as a whole. 
So far as one can judge from the proper names, &c., which occur 
in Latin works, the description would probably be true for the 
time about the beginning of the Christian era. Dialectical 
differences no doubt already existed, but few of them were so 
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clearly marked that they can now be traced with anything like 
certainty. The language of the earliest Runic insi'riptions 
does not differ very markedly Irom this type. I'hc principal 
changes which we can now detect arc as follows 

(l) f became i, (i) in the unaccented syllable of dissyllabic and in 
the least accented syllables of polysyllabic words ; e.g. dohlriz 
(inscr.), O.N. doclY : Gk. Ovyaripcs ; (ii) in accented syllables 
when the following syllable contained 2. j, or u ; e.g. A.S. mid{d), 
O.N. midr ; Lat. mcdins. 

{2) i liecanie e when the following syllable cont. lined a, e, d ; 
e.g. .A.S., O.H.tL %veY, O.N. vevY (stem wcYa-) : I.at. uh . 

(3) u became o when the lollowing syllable contained a, c, d ; 
r.g. (1 sing, pret.) ivornhti> (inscr.), A.S. wcr{o)hte, O.II.G. ivoY{a)hia 
A.S. tcyrcean, O.II.G. wuYchen. 

(4) e became n always ; e.g. -mdriz (inscr.) : Goth. -mers. 

(5) linal a, e, were lost ; e.g. (i, 3 sing, pret.) was (iuscr.) ; cf. Gk. 
XAoor-a, 

(6) linal long vowels w'crc (in general) shortened (/■- /, ; e.g. 

Iii0it (inscr.). N. sing. fern. (cf. Gk. ex^pd). 

(7) final nasals and explosives were lost ; e.g. worahtd, l sing, 
pret. (cf. Gk. iriOiiv). 

I'hese changes appear to have operated in all the northern 
and western 'Teutonic languiige.s during the first four centuries 
of our era, except the change which in the extreme west 

(Frankish) seems not to have taken place until the latter part 
of the 6th century. Several of them can be trat cd more or 
less clearly in Latin writings of the ist century. The Gothic 
language, however, seems to have developed on quite different 
lines. 'The more important of its changes are as follows - 

(1) c became i always ; e.g. wigs (road) : A.S. wcg. But i later 
becaniu e (written ai in I Jlfilas’ orthography) before r, h ; e.g. hairdeis 
(herdsman) : O.tl.G. hirti. 

(2) M became o (written au) before r, h : e.g. haurgs : A.S. Imrg. 
(In Ulfilas’ orthography the letters transcribed e, o are used for long 
vowels only.) 

(3) ai, au became o : but the digraphs were still written. 

(4) short vowels (i*xccpt u) in final syllables were lost ; e.g. dags, 
gasts : (N. inscr.) tta^uz, -zastiz. 

(5) final nasals and explosives were lost ; e.g. sumi (Acc. sing.) ; 
Sanscr. suntim. 

(6) final long vowels (including those which had bi'come iinal 
through the last change) were (in general) shortened (/ . f , <> .a, 
«• - m ) ; e.g. •Wiiurhla (i sing, pret.) : (N. inscr.) woraht,' ; /mfea (N, 
sing, fern.) : (N. inscr.) Hubu. 

(7) voiced spirants w’hen hnal (also before 5) became voiceless ; 
e.g. bap (3 sing. pret. of bidjan). 

All these ('hanges appear to have takiai place before or during 
the 4th century. The effect of them must have been to render 
the Gothic language hardly intelligible to a person who spoke 
a northern or western language, whereas during the same 
period there is little evidence for differences among the latter 
languages themselves. At a later date Gothic underwTnt 
further changes which do not appear in Ulfilas^ version, or only 
to a slight extent. 

(1) 2 became u close e- sound; e.g. Venethae (Jordnnes), for 
Wifiid-. 

(2) u became a close o sound; e.g. VdyoL (Procopius) : Rugii ; 
later o became a in nnacciuited syllables ; e.g. uvaz (lor -us). 

(3) c became / ; e.g. Icikcis lor lekeis (not unlrequently in the MSS.). 

( 4 ) o became u ; e.g. sun jus for sxmjos. 

The chief sound-changes in the northern and western 
languages seem to have taken place in the 6th and 7th centuries. 
Some of these changes were common to all the languages in 
question, some to English and Scandinavian, some to English 
and (Tcrman, while others again occurred in only one of these 
languages or a portion of ii. 

I. Among the chief chang(*s common to English, Scandinavian 
and German we may reckon (i) the loss of final a (in Scand. also 
before final consonants); e.g. A.S., O.N., O.II.G. horn (N. inscr. 
horna) ; (2) the loss of unaccented i, u after long syllables, e.g. A.S. 
hand, O.N, hond, O.H.G. hant : Gotii. handus : (3) the change z 
Ix^forc vowels or g; e.g. A.S. deor, O.N. dyr, O.II.G. //or: Goth, (plur.) 
diuza. 

II. Among the most important of the changes common to English 
and Scandinavian must be cla.ssed (i) the alfection {umlaut) of 
vowels by the vowels (generally /, u) of following syllables ; e.g. A.S. 
ryn(M), O.N. kyn : O.H.G. kunni ; A.S. geofu, O.N. giof : O.H.G. 
geba. In early German the only case of this kind was the affection 
of a by a following i and even this .seems to have taken place much 
later. To the same category we must reckon (2) the early loss of h 
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between sonants, A.S. Sc'on, sfan, O.N. sui ; O.Ii.G. sehan ; 
(3) the loss oi n before 5, A.S. es, O.N. dss : O.H.G. Ans--. 

III. the chief changes common to English and German 

were the followiiij^ : (i) 1 he loss of Anal z; c.g. A.S. c/arg", O.H.G. 
tag : O.N. (N. inscr. dazaz). In short monosyllables, however, 
z became r in High German, as in Scandinavian ; c.g. mir (Dat.) : 
A.S. im, O.-Sax. mf, O.N. mer, Goth. mis. (2) I he change .sr .r 
before d (whereas assimilation trxdc place in Scand.), e.g. A.S. hord, 
O.H.Ci. hort: O.N. hodd, Goth. huzd. (3) J'he change d .d in all 
positions (in Scand. only initially and after /), e.g. A.S. fatdtr. 
O.-Sax. fadtr (O.H.G. fatcr) : O.N. fadir. (4) The lengthening of all 
consonants (( xcept r) before 7 (in Scand. only gutturals), e.g. A.S. 
biddan, 0.1I.(i. biiteyi : O.N. bidia. 

The sound-changes peculiar to English, Scandinavian ami German 
are treated in the articles dealing with these languages. It should 
be noted that the Frisian diah'cts agree with English not only in 
the phenonietia enumerated above, but also in a number of changes 
peculiar to these languages. Such are (1) the change a -j before 
nasals, c.q. A.S. O.Fr. mouath ; O.H.G. Wituod ; (2) the 

change a .u? (later , ) in other positions, e.g. A.S. rded, O.Fr. red : 
O.H.G. rat : (3) the labi.alization of a before nasals, e.g. A.S. tnoti. 
man, O.Fr. man, mavi : O.H.CL man; (4) the change a ae. {e in 
Fris.) in close syllables (also in open syllables before front vowels), 
e.g. A.S. starf, O.Fr. stef : O.H.G. stu/.> ; (5) the diphthongizatlon 
of vowels Ik fore h. e.g. A.S. cneotit, O.Fr. knincht : O.H.G. kneht ; 

(6) the loss of H before J\ e.g. A.S. oder, O.Fr. oth.er : O.H.G. andcr ; 

(7) the palatalization of gutturals before front vowels, e.g. A.S. 
geldan, gieldan (hhigl. yield), O.E'r. ielda : O.H.G. gelian. The 
noteworthy <lifferences between the two languages in early times 
seem to have been very few : (1) e, i, are diphthongized before y 
followed by a consonant in English, but not in Frisian, e.g. A.S. 

: O.Fr. erm (cf. (ioth. arms) ; (2) the diphthong ai became <i 
in English everywhere, but in Fiisian only in open syllables {e in 
close syllables); e.g. A.S. ad': O.Fr. fth (Goth, ai J's). but A.S., 
O.I'r. (/gun (Goth, aigun) ; (3) the di])hthong au became {aeit, then) 
I'a in Englisli, but d in Frisian, e.g. A.S. iage {ege) : O.Fr. age (Goth. 
augo) ; (.t) ^ labialized in Frisian, but not in English, btdore 

(original) w in the following syllable ; e.g. O.Fr. siunga : A.S. 
singan (cf. Goth, siggwan). Frisian texts of tlie 13th and 14th 
centuries show many characteristic changes which must have 
rendered the language almost, if not wholly, unintelligible to an 
Englishman of the same {jeriod ; but it is Jiardly probable that the.se 
changes w’erc for tlie most part of any great antiquity. 

Declension. -The l.-Eur. languages seem originally to have 
had three numbers and eight cases, though it is by no means 
clear that each of the latter had a di.stinct form in every class 
of stems. In 'reutonic there is .scarcely any trace of the dual 
in nouns. Of the cases all the early reutonic languages pre- 
served four, viz. the Nominative, Accusative, Genitive and 
Dative. The Vocative also was kept in (iolhic and the Instru- 
mental to a considerable extent in early G(?rrnan, while the 
earliest Anglo-Saxon preserved many traces of tiic locative. 

The case endings arc best prcservc’d in the earliest Northern 
inscriptions and in Gothic. As an illustration we may take those 
of the l.-Eur. c-dcclension : — 


Goth. 

N. Inscr. 
cf. Greek 


N. sing, -v A. G. IS D. -a .N. pliir. - 6 s A. -ans G. -c D -iim 


-os ov -ov? ( ous) -oiv I 

As examples of the forms found in the in.scriptions may be given | 
N. crilaz, A. staina, G. .■\{H)su-:.isalas, 1 ). Wodnride. In the other 
classes of stems also the declension conforms to the general I.-Tuir. j 
types. Whatever clianges have taken place have usually tended 
towards simplification ; thus there are but few traces of stem- 
variation {ablaut) betwetm different castes of the same noun. 

The treatment of a«ljectives was somewhat more ])cciiliar. In 
addition to the old type, of declension which conformetl to that of 
the demonstrative pronoun and not, as in Greek and 
Ao/ec- Latin, to that of substantives, almost every adjective 
W'as inflccteil also after the model of -stems. This type 
of inflection occurs chiefly in conjunction with the demonstrative 
pronoun (definite article) and it is thought that its origin is to 
be found in substantival (appositional) .sage. 

The comparative of adjectives is formed partly by a suffix Azan- 
(e.g. Goth, sutiza, A.S. lengra), which is apparently extended from 
the suffix -ios-, -is- found in the other I.-Eur. languages and pro- 
bably to be compared with Gk. iiSLiav (from sxvadison), and partly by 
a sufli.x -dzan- {e.g. Goth. swinJ'>oza) which is peculiar to Teutonic. 
Similarly the superlative is formed partly by a suffix -ista- {e.g. Goth. 
haiihists, A.S. lengest) corresponding to -isto- in other I.-Kur. 
languages {e.g. Gk. ^Sto-roj), and partly by a new formation -osta- 
(e.g. Goth, armosts). 

Most of the I. -Fair, demonstrative pronouns are found in Teutonic, 
and the peculiarities of their inflection are in general well preserved. 

„ The most important are Goth, is, O.H.G. er : Lat. is \ 

“ * A.S. he : Lith. szis ; Goth, sa, so, pata : Gk. 0, 19, r6. 
The last of these (as in Greek) has become a definite article in all 
except the Scandinavian languages. The interrogative pronouns 


arc Goth, hwas, A.S. hwd : Sanscr. has, and O.H.G. hxvcr : Lat. 
qiiis. The jilace of the relative pronoun is supplied by the demon- 
strative or by indeclinable forms, 'fhe inflection of the personal 
and reflexive pronouns is for the most part peculiar to Teutonic, 
e.g. Goth. I sing. N. ik, A. mik, G. mcina, D. mis ; i plur. N. ifri5, 
A.D. uns {unsis), G. unsara. The majority of the.se forms are common 
to all the Teutonic languages, tliough tliere is a variation betiveen 
-e and -i which is probably due to accentual causes; e.g, A.S. ic, 
mec, me: O.N. ek, mik, wer ; O.H.G. ih, mih, mir. 

Conjugation . — The 'Fcutonic verb-system is simpler than that 
of most of the I.-Eiir. languages. The old Middle Voice is 
preserved only in Gothic, where it is used as a passive. In the 
other 'leu tonic languages only one or two isolated forms remain. 
In place of the two old moods, Conjunctive and Optative, there 
is but one, which is generally called Conjunctive, though its 
forms arc mostly of Optative origin. Again, there are only two 
tenses, Present and Preterite, the latter of which is derived 
partly from the l.-Eur. Perfect, partly from Aorist or Imperfect 
formations. A few old Perfc<'ts, however, which have no 
Presents, retain their original meaning and are generally known 
as Preterite-presents, e.g. Goth, wait, A.S. wdt, “ T know ” : 
Gk. oiSu, In place of the Future the Teutonic languages use 
either perfective verbs (generally compounded with a prepo- 
sition) or a periphrasis consisting of the Infinitive with an 
auxiliary ve rb. 

Tlie conjugation of the Pros. Indie. Act. corresjionds in general 
to that of most of the l.-Eur. languages, e.g. Goth, i sing, baira, 

2 bairis, 3 hairij^, 1 plur. bairam, 2 bairi/\ 3 bairand, cf. (ik. (pipw, 

Sanscr. hharasi, bharaii, Gk. (pipofxevy tfyiptTc, xpipovn {<pipov<ri). Gothic 
had also forms for the i, 2 dual, hairos, buirats, which have not 
been .satisfactorily explained. In the other languages there is 
scarcely any trace of the dual, 'fhe conjugation of verbs corre- 
sponding to the Greek verbs in -/ui is preserved best in Old High 
(iennan ; e.g. i sing, habe-m {-n), 2 habes, 3 habet. i plur. habemcs, 
2 habet, 3 habrnt, cf. Gk. i sing. rlBrj/u, Lat. 2 sing, habts, 3 habet, 

1 plur. habimus, 2 habetis, 3 hahent. A number of archaic forms 
are preserved in tlie “ verb substantive.” e.g. (ioth. i sing, im, 

2 is, 3 ist, 3 ])lur. sind. : O.N. i plur. eriim : cf. (Ik. i sing, dpi, 

2 iaal, tl, 3 I plur. capiv, dcrL The forms of the (011- 

junctive ((jjitative) corres])ond in general to those of tlie other 

I.-Eiir. languages ; e.g. (ioth. 2 sing, bairais, 3 sing, hairai ; Gk. 
2 sing, (ftipots, 3 sing, tptpoi. Ho also tlie Imperative, e.g. 2 sing. 
bair : Cik. tpipe ; but the origin of the 3 sing, and 3 plur. forms 
in Gothic {bairadau, bairaudau) is not c|uite clear. The Gothic 
Passive is conjugatisl as follows in the I’res. Indie. : i, 3 sing. 
bairada, 2 sing, bairaza, i, 2, 3 phn. hairanda ; cf. Gk. 3 sing, tplptrai, 
2 sing. 0^/)77 (from 0^pe((r)at), 3 plur. tpipovrai. 

The Preterite formations are of two types, usually termed 
“ strong ” and ” weak.” The latter belong to verbs whose jiast 
])articiple has a stem -da- (I.-Eiir. -lo- ; Sf‘e below), the former to 
the remaining verbs. fhe singular of the strong Preterite is de- 
rived from tlie l.-Jiur. IVrfect, while the })lural, which in most 
verbs has a <lifferent stem, may come oithcT from the Perfect or 
from Aorist formations. In the jihiral tlie imdings were originally 
accented ; hence many verbs sliow diJferences not only in the stem 
vowel but also in the consonants (by Verner’s Law, see above) 
between the two numbers ; e.g. A.S, sing, waes, weard', plur. wdcron, 
xvurdon. Kedu])lication is preserved in Gothic only in a limited 
number of verbs {e.g. haldan, pret. hnihald) ; in the other languages 
it is rare, 'fhe inflection is as follows : Goth, i sing. -bau]\ 

2 -bausi, 3 -baxi]\ 1 dual -budu, 2 -buduts, i plur. -buduni, 2 -hudup, 

3 -hudun ; cf. Gk. I sing. ol8a, yiyora, 2 olaOa, 3 olde, yiyovey 

1 plur. Xaptv, ylyap€v. Except in Gothic and Scandinavian the 

2 sing, has generally a form (originally Aorist) similar to the plur.. 
e.g. A.S. bude. The stem of the Gonjunctive also agrees with that 
of the plur.. e.g. Goth, i sing, -budjau, 3 sing, -bitdi. 

The ” weak ” Preterite seems originally to have arisen out of a 
periphrastic formation of which the second part consisted of Im- 
perfect or Aorist forms of the verb seen in A.S. dim. O.H.G. tuon 
(related to Gk. rlOrjpi), and probably identical witli the Pret. A.S. 
sing, dede {dvde), plur. ddedon ; O.H.G. sing, teta, plur. ifttxtn. The 
short reduplication-syllable, however, is lost in tlic sing., while the 
long syllable of the plur. (and dual) is preserved only in Gothic. 
The inflection of the Indie, is as follows : — 

.sing. Goth, r nasxda, 2 -des, 3 -da .* A.S. nerede, -des{t), -de, 
O.H.G. nerita, -tos, da. O.N. laglla (early inscr. -<>), -it, -i. 

iflur. 3 Goth, nasidedun , A.S. ncredoxi ; O.H.G, neriiun ; O.N. 
h'gdxt. 

It is to be observed that the stem of the weak Preterite almost 
always conforms to that of the pjist participle. Such forms as 
Goth. pret. waurhta arc probably derived from the past part. 
waurhts (stem ivaurhta-) on the analogy of pret. nasida beside past 
part, nasips (stem xiasida-), where the resemblance between the 
two formations is due to the regular operation of the sound laws* 
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The inflection of the Conjunctive agrees with that of the strong 
Preterite, Gotli. nasidcJjuu. 

The Iiillnitiv'e is foriiietl from the present stem with an ending 
-an A.S. hr tan), and probably was originally a case-form of a 
verbal noun. In the western languages we find also the Dative 
of a stem -anja- used after a preposition ; e.g. A.S. to crosenne, 
O.if.G. zi nemanne. 

The Present Participle has a stem -and- (I.-Eur. -ont-) identical 
with the ending of the 3 plur. Indie., as in the other I.-Eur. 
languages ; but the Participles in actual use were declined as -an- 
or -ja- stems, e.g. G. huirunda, A.S. herende. The unextended stem 
survives only in substantives, c.g. A.S. tvFgrnd, “ warriors." The 
stem of the Past l*articiple (Passive) is foniu'd by the suflixes -tn- 
and -no- (Tent, -da-, -«a-), as in the other I.-Eur. languages. The 
ioriner occurs as a living formation only in connexion with the 
verbs wliose Present stem ends in -ja-, -o-, -F- (in Gothic also -na-) ; 
t'.g. Goth. nasi/>s, salho/^s (: nasjan, salbon). The Past Participle in 
use with other classes of verbs has a stem -cna- or -ana-, the former 
in English and Scandinavian, the latter in Gothic and German ; 
e.g. A.S. botenn, O.N. borinn, Goth, haurans, O.H.G. {gi)boran. 
Remains of old Participles in -to-, -no- formed otherwise than those 
in living use may be foiimi in adjectives; c.g. A.S. {e)ald : alan 
(cf. Lai. altus), full : Lat. jylco (cf. fath. pilnas). 

The above sketch will suffice to show that in regard to 
morphology the 'ieutonic group of languages has many char- 
arteri.stic features which distinguish it from other languages of 
the same stuck. On the other hand the morphological differ- 
ences which exi.st among the Teutonic languages themselves 
are on the whole comparatively slight and due mainly to the 
operation of syncretism and other .simplifying proces.ses. In 
more recent times lliese processes have been carried still 
further, so that e.g. the Danish verb has lost all inflection of 
pcr.s<jn and number, while distinction of gender has wholly 
disappeared in English. Tn the earlier stage.s of the Teutonic 
languages differences of phonology are more marked than those 
of morphology, and afford surer criteria for determining the 
relations of these languages to one another. It is customary 
among scholars to classify the whole group in three main 
divisions, an eastern or (jothir, a northern or Scandinavian, 
and a western which includes English, Frisian and German. 
\Vc have noticed above that Gothic began at an early date to 
show marked divcrgenc'es from the other languages. I'he 
Scandinavian languages also ('ertainly underwent a considerable 
number of peculiar changes before the beginning of their 
literatuHiS. But it is to be remembered that from the 6th 
century to the 9th the Scandinavian pcxiplcs were practically 
cut off from communication with other 'Peutonic nations by 
the Slavonic occupation of .Mecklenburg and eastern Holstein. 
The earlie.st of the more striking sound-changes peculiar to 
Scandinjivian, viz. the loss of initial is not thought to have 
taken place before the ylh century, while the most characteristic 
features in its rnoqjhology, i.e. the developmeiiL of the post- 
positive article and of the new medio-passivc, belong in all 
probability to a later period. If we confine our attention to 
changes which probably took place btTore the middle of the 
7th century it will be seen that the English and Frisian lan- 
guages may fairly be described as lying about midway between 
Scandinavian and German, though they had already developed 
well-marked characteristics of their own. 'fhey arc doubtless 
to be regarded as the representatives of the old language of 
the maritime districts, and it is probable that languages of this 
type were at one time spoken along the whole of the coa.st 
between the present frontiers of Belgium and Denmark. On the 
other hand the special characteristics of German in all pro- 
bability developed in the interior and those of Scandinavian 
round the Baltic and the Cattegat. From the 8th century 
onwards the High German (soiuhcrn) dialects of German differed 
greatly from those spoken further north owing to the operation 
of the changes generally knowm as the second sound-shifting.” 
The northern dialects, however (Old Saxon and Low Frankish), 
were essentially German, though both were more or less affected 
by Frisian influence. 

The Gothic and Scandinavian languages have one or two 
characteristics in common, the most important of which is 
the treatment of intervocalic / and a; in a number of words. 
In the former case we find Goth, -ddj- and O.N. -ggi-t 


whereas in German a diphthong developed ; e.g. Goth, twaddje 
(Gen. of twai, “ two ”), O.N. tveggia ; O.H.G. ztceio. In the 
latter ca.se both Goth, and S('and. had ggw (O.N. ggv)j while a 
diphthong appears both in English and German, e.g. Goth. 
iriggws (“ true ”), O.N. tryggr : A.S. getrlcme, getnnve, O.H.G. 
giirimvi. It may also be noted that Gothic and Scandinavian 
preserved the ending -/ in the 2 sing, of the strong Preterite, 
while English and German had a different form with the stem 
of the plur. (sec above). On the ground of these common 
chanicteristics some scholars hold that Gothic and Scandinavian 
are more closely related to one another than to the other 
feutonic languages. But, whatever may have been the case 
originally — and the evidence is far from conclusive — it is clear 
that by the 4th or 5th century the Scandinavian languages 
had far more resemblance to English and German than to 
Gothic. 

The languages of the Vandals, Gepidae and other eastern 
tribes .seem to have been practically identic:al with Gothic. 
That of the Burgundians, so far as we can judge from the slight 
evidence at our di.sposal, had at least as much in common with 
southern German as with Gothic, which may be due to the fact 
that this tribe, though originally located in the basin of the 
Oder, had moved westwards by the 4th century. The early 
divergence of the eastern languages in general from those of 
the north and west is perhaps to be a.scribcd in part to the great 
extension southwards of the territories of the eastern tribes in 
the 3rd and 4th centuries. Yet it is not to be overlooked that 
all dialectical divergences within the Teutonic group seem to 
be of relatively recent origin, as compared, e.g.^ with the special 
characteristics of some of the Greek dialects. Indeed there is 
.scarcely one of them of which we can say with certainty that it 
dates from before the beginning of our era. 

Author cr I K.s. — J. Cirimm, Deutsche Granimatik (Gottingen, 1819, 
ijS22, 1837 ; 2nd cd. Berlin, 1870-78, Giitersloh, 1890) ; W. Thomsen, 
Ober den Einfliiss d. germ. Sprachen anf die finnisch-lappischen 
(transl. by E. Sievers), Halle, 1870 ; (). Altdcutschcs W'brter- 

hiich (Haile, 1872-82) ; K. V’erner, Ajhandlingcr ug Breve (reprints), 
(Copenhagen, 1903) ; K. Bnigmann and B. Delbriick, Grundriss d. 
vergl. Grammatik d, indogerm. Sprachen (Strnssburg, 1886-1900; 
211(1 ed. 1 8(^7) ; and A Comparative Grammar of the Indo-Germanic 
Languages (London, 1888-1895) ; W. Dranne, Gotischc Grammatik 
(Halle, 1880, ,|th ed. 1895) ; and A Ithochdeutsc he Grammatik (Halle, 
1886, 211(1 ed. i8(>i); E. Sievers, Angelsachsisehe Grammatik (Halle, 
1882, 3r(l cd. 1898); and Altgermanischc Metrik (Halle, 1893); 

Norcen, Alt nor disc he Grammatik (Halle, 1884 ; 2nd ed. 1892) ; 
IJtkast till Forrlasningnr i urgermansk Judliira (Upsala, 1890) ; 
Abriss d. urgerm. Lautlehrc (Strassbiirg, 1894) ; " Geschichte d. nord. 
Sprachen” in H. Paul’s Grundriss der grrmanischen Philologic, 
vol. i. (2iid cd. Stras,sburg, 1S98) ; F. Khige, Nominate Stamm- 
bildiingslrhrc d. altgerm. Dialcktc (Halle, 1886) ; " Vorgeschiclite d. 
altgerm. Dialekte " in Paul's Grundriss (see above), vol. i. ; W, 
Streitberg, Urgerman ische Grammatik (Heidelberg, 189G) ; Gotische 
Grammatik (Heidelberg, 1897); F. Dieter, K. BtThgc, (). Bremer, 
F, Hartmann and W. Schliitcr, Laut- u. Formenlchrc d. altgerm. 
Dialekte (Leipzig, ig(X)) ; Th. Siebs, " Gescliiclitc d. friesischen 
Sprachc " in Paul’s Grundriss (see above), vol. i. ; K. D. Jh’ilbring, 
Altenglisches Klementar-Buch (Heidelberg, 1902) ; J. Wright and 
K. M. Wright, Old English Grammar (Oxford, 1908) ; W. Wilmanns, 
Deutsche Grammatik (Strassburg, 1893—) ; (A. Fick) A. Torp und 
H. Falk, W ortschatz d. germ. Spracheinheit (Gijttingen, 1909). 

(H. M. C.) 

TEUTONIC ORDER, THE, or Teutonic Knights of St Mary’s 
Hospital at Jerusalem {Der deuische Or den ^ Deutsche Ritter) was 
one of the three great military and religious orders which sprang 
from the Crusades {q.v.). Later in birth than the Templars 
and Ho.spitallcrs, the Teutonic Order traces its first beginnings 
from the third Crusade. Already, indeed, in 1143 we hear of a 
hospital of Germans at Jerusalem, which Celestine II. places 
under the control of the Hospitallers, with the stipulation that 
the prior and servants alone shall necessarily be of German 
birth.^ But it is amidst the privations and plague which 
attended the siege of Acre, during the third Crusade, that the 
first certain beginnings of the Order appear. Tn the winter 
of 1 190-91 certain pious merchants from Bremen and Liibeck 
(towns with which the Order was still to be connected in the 
days of its later history) laid the foundations of a hospital in a 
^ Rohrichl, Geschichte des Kbnigreichs Jerusalem, p. 242, 
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vessel which they had drawn ashore.^ Within a few years the 
foundation apparently became attached to the German Church 
of St Mary the Virgin at Jerusalem ; and in March 1198 (there 
being present in the Holy Land a number of Germans, the relics 
of Henry VI.’s projected crusade), the great men of the army 
and the kingdom raised the brethren of the German Hospital 
of St Mary to the rank of an order of knights. The original 
members were thus ennobled ; and henceforth it was the nile 
that only Germans of noble birth could join the Order. The 
Order was from the first, therefore, of a national character, 
unlike the cosmopolitan orders of the Templars and Hospitallers ; 
but in other respects it was modelled upon the same lines, ancl 
shared in the same development. Like the knights of other 
orders, the reutonic knights lived a semi-monastic life under the 
Augustiniari rule ; and in the same way they admitted priests 
and half-bi othcTs {servienies) into their ranks. Like the other 
two orders, the Teutonic Order began as a charitable society, de- 
veloped into a military club, and ended as something of a chartered 
company, exercising rights of sovereignty on the troubled confines 
of Christendom. Even in its last phase, the Order did not forget 
its original purpose : it maintained several great hospitals in its 
new home on the south-east shore of the Baltic, in addition to an 
hotel des iivvalides at Marienburg for its sick or aged brethren. 

For a hundred years (1191-1291) the headcjuartcrs of the 
Order were at Acre ; nor was it until 1309 that, after a brief 
sojourn at Venice, the seat of government was transferred to 
Maric.nburg on the Vistula. But long before that date the 
Order had begun to find that its true work lay on the eastern 
frontiers of Germany. Perhaps it was Hermann von Salza. 
the first great grand master of the Order (1210-1239), who 
originally coiK'eived the id(?a of transplanting the Order to the 
west. At an\' rate it was he who accepted the invitation of 
Andrew of Hungary that the Order should aid him with its 
resources against the (.'omans by whom he was threatened. 
In T2ri the Order received from the king the district of Burzen- 
land in d rans}dvania. Towns arose and agriculture began to 
flourish ; but seeking to make itself independent, the Order 
lost its lands, and disappeared from dransylvania, A new 
opportunity almost immediately arose on the banks of the 
Vistula. Plere Christian, bishop of Prussia, who had received 
from the Polish duke of ]\rasovia a pjut of Knlmerland as a 
fief, had founded the knightly Order of Jlobrzin, and was 
attempting with its aid to subdue the heathens of Prussia. 
Unsucc’cssful in his attempt, he invited the Teutonic Order to 
come to thti rescue, and bcsto\v(‘d on the Order Kulm and some 
of the frontier towns in his territory, with suth lands as it 
should concjuer (1228). Thus the Order took its place as the 
founder of one of the marks on the eastern frontier of Germany, 
and began to pla)' its part in that Dran^ nach Osten, which is 
perhaps the vitally important thing in the history of Germany 
from the 12th to the 14th century. Since the days of Adolf 
of Holstein and Henry the Lion, a movement of German coloni- 
zation, in which farmers from the Low Countries, merchants 
from Liibeck, and monks of the Cistercian Order all played 
their parts, had been spreading German influence from the 
Oder to the Vistula, from the Vistula to the Dwina — to Prague, 
to Gnesen, and even to Novgorod the Great. Of this movement 
the Teutonic Order became, along with the Hanse, the chosen 
representative. It was not, indeed, the first knightly Order to 
gird itself for the task. Besides the knightly Order founded 
by Christian, there was already another still farther east, 
which had served as Christian’s model, the Knights of the 
Sword of Livonia. This was an. order founded by Albert, 
3rd bishop of Riga, in 1201, to serve as an instniment, under 
his control, for the conciucst of the land. But in 1237 th 
Knights of the Sw'ord were merged into the Teutonic Order, 
and Livonia became a province of the Order, with a master 
of its own under the grand master’s control, just as, two years 
before, the Order had also absorbed the Knights of Dobrzin. 

' Rohricht, Geschichfe des Klhtiep^eichs Jerusalem, p. 542. The 
relations of this new foundation to the German hospital mentioned 
in 1143 cannot be traced. 


In 1229 the Order began the conquest of Prussia, founding 
fortresses at each step to rivet its conquests (for instance, at 
Thorn, named after Toron in Palestine), much as the Anglo- 
Normans had done in their conquest of Wales. Frederic II. 
gave the Order the rights of a prince of the Empire in its terri- 
tories : Conrad of Masovia gave it the whole of Kulmcrland in 
1230; while in 1234 the Order established its independence of 
all authorities except the Papacy, l)y surrendering its territories 
to the Holy See and receiving them back again as a fief. The 
pope gave to those who joined in the work of the Order the 
privileges of Crusaders ; and the knights, supported by numerous 
donations and large accessions to their ranks, rapidly increased 
their territories. By 1260 they ruled the eastern bank of the 
Vistula from Kulm to its mouth, and the northern shore of the 
Baltic from the mouth of the Vistula to Kdnigsberg. I.ivonia 
they held after 1237 ; and during the 14th century they gained 
the Lithuanian territory of vSamogitia, which lay between 
Livonia and their Prussian dominions, while they also added, 
to the west of the Vistula, Pomerellen and the Ncumark (see 
under Pkussia). Already by the beginning of the T4lh century 
these conquests had fundamentally changed the character of 
the Order. It lost any connexion with the East : after the 
fall of Acre in 1291, the grand master (whose seat had been at 
Acre, wFile the German master (Deufsehmeister) had controlled 
the Order in Germany) moved first to Venice, and then, in 
1308, to Marienburg on the Vistula. Again, with the accession 
of large territories, the Order became a governing aristocracy ; 
the original care for the sick, and even the later crusading zeal 
of the period of conquest, gave way, when concjucsts were 
gained and administration was needed, to the problem, half 
military, half political, of governing a frontier state. The 
statutes of the Order were altered to suit the new conditions, 
and a whole system of administration arose. At Marienburg 
the grand master maintained a magnificent court ; round him 
were the five great dignitaries of the Order, the Grand Com- 
mander, the Marshal, the Hospitaller, the Treasurer {Trcssler) 
and the Keeper of the Wardrobe {Trapicr) to sec to the clothing 
of the Ord(‘r. There w'as a JMndmeisier for Livonia, and another 
(the Dentschweister) for the Gi*rman province, with his seat at 
M(‘rgentheim in Swabia. Over each of the twenty districts of 
the Order was set a commander {I\o))ilur), with the brethren of 
his house at his side as advisers, 'the commander was bound 
by the advice of his brethren ; and in the same way the general 
chapter of the Order, consisting of the landmeisters and the 
great dignitaries, formed an advisory board to the grand master 
in matters such as treaties and internal legislation. It was 
government by an aristocracy almost Venetian in charac ter. 
The individual was merged in the Order : each brother must 
pray four times in the day, and four times at night, and he must 
at all times pay an unquestioning obedienc e to his superiors. 
The Order was at once supreme ecclesiastical and political 
authority. There were no struggles of Church and State in its 
dominions : the state was also the church : the bishops and the 
canons of the four bishoprics (with the exception of Ermeland) 
were priests of the Order. The lay subjects of the Order con- 
sisted of two classes ; on the one hand there were the conquered 
Prussians, in a position of serfdom, bound in time of war to 
serve with the brethren in foreign expeditions ; on the other 
hand there were the German immigrants, both urban and 
rural, along with the free Prussians who had voluntarily sub- 
mitted and remained faithful. The towns were large and 
flourishing ; as many as sixty arose in the j)eriod ]>etween 1233 
and 1416, including Thorn and Elbing, Danzig and Kdnigsberg 
(named after Ottoc^ar of Bohemia, who took part in the campaign 
during which it was founded). The towns possessed the rights 
of Magdeburg, or (like Elbing) those of Liibeck ; the most 
important of them soon came to join the Hanseatic League. 
The Order only imposed customs duties : it levied no tolls 
within the land ; and thuogh its consent was necessary to any 
change in municipal ordinances, it allowed the towns a large 
amount of self-government, 'fhe concord of the Order with 
the towns and the Hanse was one great cause of its prosperity 
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until the close of the 14th century ; and the rupture of that 
concord in the 15th century was largely responsible for its fall. 

This political and material strength enabled the Order to 
weather the storm by which the Templars were destroyed at 
the beginning of the i4tl\ century. Kor a time, indeed, the 
Order lay under pupal sentence of excommunication ; but tl)e 
transference of his scat to Marienburg at this lime (1308) gave 
thi; grand master a basis from which he was able to make easy 
terms with the pope. Nor was the Order, during tht? T4th 
century, at all unfaithful to its original calling. Particularly 
under the grand master Winrich of Kniprode (1351-1382) it 
was the school of northern (hivalry, engaged in unceasing 
struggle to defend and extend Christianity against the heathen 
Lithuanian. To the brilliant court of •Marienburg, not only a 
school of chivalry, but under Winrich’s predecessor Luther of 
Brunswick, a literary centre,^ men came from all over Europe 
to win their spurs. John of Bohemia had fought by the 
Vistula: Henry of Bolingbroke was of the goodly company; 
Chaucer’s perfect knight had travelled in “ Pru('e and Lettowe.'* 
rhe neo-chivalry of the 14th century, in which a fantastic 
lo\ e of ad\'eriture had dispku'ed the finer and more ideal motives 
of the old chivalry, looked towards the Vistula and Marienburg. 

At the height of its glory sudden and irretrievable ruin fell 
upon the Order. The conditions which had made possible its 
prosperity now disappeared. Externally, a Slavonic reaction 
(Mm(‘, and dealt heavy blows to the eastward advance of German 
civilization, d’he Hussite movement, a victorious expression of 
('zech nationality, is contemporaneous with the loss of German 
dominion in Prussia ; the exodus of German students from 
Prague takes place a year before the defeat of the Order at 
Tannenburg. 'I'he particular danger from the Slavs of the 
north-east arose from the conversion of Lithuania, and the 
union of converted Lithuania to Poland. I'lie conversion of 
Lithuania deprived the Order of its mission : the union of 
Lithuania to Poland robbed it of the security which it enjoyed 
while they were disunited, and gave new strength to Poland, 
a constant enemy to the Order which had deprived it of any 
outlet on the Baltic. Internally, too, the Order sufficed. The 
Hussite wars, the feuds of Burgundian and Armagnac, the 
renewal of the Hundred Years’ War, all prevented it from 
drawing new blood from the west. But above all it lost touch 
with its subjects. A religiotis order, largely composed of immi- 
grants from abroad, could not permanently nde a state which 
had developed a national feeling of its own ; and the native 
aristocracy, both of the towns and the country, revolted against 
its dominion. The rebellions elements allied themselves in- 
stinctively with the Poles, who thus found the absorption of 
the greater part of the lands of the Order an easy task. Com- 
mercial jealousy aided the process : the Order had alienated 
the towns by entering into competition with their trade ; it 
had established a monopoly of amber and even, occasionally, 
of com ; and its agents were spread as far afield as Bruges. 
This commercial policy had indeed a deeper and more fatal 
effect than the alienation of the towns ; it secularized still 
further the brethren of the Order, and made them financiers 
instead of soldiers. 'I'heir finances were indeed excellent ; they 
kept regular accounts, and had already developed the modem 
principle of separating the civil list from the expenses of the 
government ; but when they brought the tables of money- 
changers into the temple, they were doing as the Templars 
had done before them, and were likely to suffer as the Templars 
had suffered. 

The first blow struck at the Order, if it did not destroy its 
power immediately, ruined its prestige for ever. The defeat 
which the Polish king Ladislaiis inflicted upon the knights at 
Tannenberg in 1410 was emshing. It brought Ladislaus little 
immediate gain ; but it stimulated the elements of unrest in 
Prussia to fresh activity. The discontent(‘.d clergy, especially 

^ Every house of the Order had two learned brethren, one learned 
in the law, one in theology. There were also elementary schools, 
and municipal foundations in which T.atin was taught, in the 
dominions of the Order. 


in T.ivonia ; the towns, such as Danzig ; the nati\ e aristocracy, 
organized in a league (the Eidec/isenbi 4 nd, or League of the Lizard), 
all sought to use their opportunity. It was in vain that the 
heroic grand master, Henry of Plaucn (1410-1413) sought to 
stem the tide of disaster; he was deposed by the chapter of 
the Order for his pains. The success of the Hussite raids in 
Germany gave fresh confidence to the Slavs of Poland. The 
Order was at variance within itself ; some of the houses of the 
brethren refused to obe\' the marshal, and the grand master 
(juarrelled with the German master. Above all, there arose 
in 1440 the Prussian League {Preussischer Bund), in w'hich the 
nobles and towns joined together, nominally for common pro- 
tection of their rights, but really against the Order. The 
Lejigue naturally sympathized with Poland, not only because 
Poland was the enemy of the knights, but also l)(?cause under 
Poland it hoped to enjoy the practical liberty which Polish 
anarchy already seemed to offer. The ultimate result w^as 
that in 1454 an embassy of the League offered Prussia to the 
Polish king, and that, after many years of war, the Peace of 
Thorn (1466) gave to Poland West Prussia, with Marienburg, 
'Phorn, Danzig and other towns, in full possessic»n, and, while 
leaving East l^russia to the Order, made the Ortlcr the vassals 
of Poland for the territory which it retained. Henceforth the 
grand master was to sit in the Polish diet on the left of the king, 
and half of the knights of the Order were to be Polish. 

From 1466 to 1526 grand masters of the Order ruled in East 
Prussia as vassals of Poland. But the master of the Livonian 
province and the German master would not obey a Polish 
vassal, and went their own way ; the German mastt*r took the 
grand master’s place as a prince of the Empire. The brethren 
of JCasL Prussia, however, still sighed for independence ; and 
they pursued the policy of choosing German princes to be grand 
masters of the Order, in the hope? of regaining liberty by their 
aid. Frederic of Saxony held the office from 1498 to 1511 ; and 
he was succeeded l>y the lloheuzullern Albert of Brandenburg- 
Anspach. When Lutheranism arose, it spread rapidly in 
Prussia ; Albert himself eame into contact with Luther, and 
turning Protestant be secularized his territories, and (1526) 
made them into an hereditary diu'hy, still held as a fief of the 
king of Poland. Few of the brethren resisted ; and the Order 
cjuictly ceased from the land where for thn?e hundred years it 
had had its being. 

Henceforth the Teutonic Order lived in Germany and in 
Livonia. The master of the latter province had l)(uiten off an 
attack of the Russians in 1502, and secured a fifty years’ peace. 
But in 1561 another master followed the example of Albert, 
and received Lourland as an hereditary fief from Poland. 
Henceforth the Order was confined to Germany alone. The 
German master —now grand master and German master in one 
- -had his headquarters at Mergcntheim in Swabia ; the revenues 
of the states scattered throughout tlie twelve bailiwicks of Ger- 
many sustained him and his Order. The Order, clinging to its 
rights with the conservatism of an ecclesiastical corporation, 
still maintained its claims to East Prussia, and pressed them 
tenaciously even against the electors of Brandenburg them- 
selves, when they inherited th(' land on the failure of Albert’s 
descendants in i6i8. The French Revolution finally deprived 
the Order of all its estates, and lor a while of its existence. In 
1801 the bailiwi('ks to the west of the Rhine were tibsorbed by 
France; in 1809 the Order was entirely suppressed, and its 
lands went to the sc^c ular principalities in which they lay. But 
in 1840 the Order was resuscitated in Austria, where it now 
exists as a semi-religious knighthood, closely connected with 
the Habsburgs. 

It has remembered its earliest objects, and has of late years 
engaged during war in the ambulance scrvic'.e. “ At the foot 
of sunny vineyards,” says Trcitschke, “ the house of the 
Teutonic Order now stands at Botzen ; on its door is still 
emblazoned the black cross — in the middle of the shield of 
the Habsbiirg-Lorrainers.” Whatever its connexion with the 
Habsburgs, the Order has its real heirs in the Hohenzollcrns of 
Prussia. When Frederic the Grent gained West Prussia by 
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the first partition of Poland (1772), he was uniting together once 
more the dominions of the Order, sundered since 1466 ; and it 
is the kings of Prussia who have inherited the Order’s task of 
maintaining (k^rman influence on the banks of the Vistula. 

Litekatuj<e. — Tlie article is chiefly basetl on H. von Treitschke’s 
Du'i dctiiscfir Ordrnsland Prcussais, in Historische unci politische 
vol. ii. (l.eipzig, 1871), and on J. Loserth, Grschichte des 
spntrrt'U Mittchltcrs (Muhicli and Berlin, 1903). Loserth gives a 
bibliograpliy of authorities dealing with the "history of the Order 
on p[). 131, ^65 and 567-8. The original evidence is to be found 
in 1C. Strelilke' Tabulae Ordinis Tcutonici (Berlin, iHtx)), and in 
Scriptores rintm Prussicarum (Leipzig. 1861-1870). J. VT>igt has 
traced the history of the Order previous to 1526 in his Geschichte 
Preussens ( Konigsberg, 1827-1839), and ho has dealt with the 
organization of the Order, and with its history in Germany from 
1525 to 18 iS, in his Gcschichtc des deutschen Rittcrorden in scinen 
.".wJf Ralleirn in Deutschland (Berlin, 1857-1859). More recent 
writers are Lolimeier, Geschichte Ost- und Westpreussens (Gotha, 
18S0), and Prutz, Geschichte Preussens (Stuttgart, igcxi). For 
monographs on the grand masters, the various territories, and the 
diflereiit eptichs in tlie history of the Order sec the references in 
Losi'rth's work. (IL Br.) 

TEUTONIC PEOPLES, a comprehensive term for those popu- 
lations of Europe which speak one*, or other of the various 
Teutonic languages, viz., the English-speaking inhabitants of 
the British I.sles, the German-speaking inhabitants of Germany, 
Austria-Hungary and Switzerland, the Idem ish-spea king in- 
habitants of Belgium, the Scandinavian-speaking inhabitants 
of Sw(iden and Norway and practically all the inhabitants of 
Holland and Denmark. T'o these we have to add small German 
and Flernish-s[)eaking communities in Italy and France and 
somewhat larger German and Swedish populations in Russia. 
Outside Euro[)e wc have to include also the very niim(?rous 
populations in America, Africa, Australasia, &c., which have 
emigrated from the same countries, 'fhe statement that the 
'leutonii! people's arc those which speak Teutonic languages 
requires a. certain amount of qualification on one side. In 
the Ih'itish Isles, especially Ireland, there is (in addition to 
the Celtic-speaking elements) a considerable population which 
claims Celtic nationality though it uses no language but English ; 
and further all 'Peutonic communities contain to a greater or 
less degree certain immigrant (especially Scmiitic) elements 
wliich liave adopted the languages of their neighbours. On 
the other hand tlitire does ncT appear to bo any considerable 
population anywhere which claims Teutonic nationality without 
using a Teutonic language. Wc know indeed that France, 
Spain, Italy, &c., containcicl within historical times large j)opula- 
tions which were Teutonic both by origin and by language, 
but these have now been completely absorbed. Similarly, 
there is no doubt that the inhabitants of England and of the 
Gcrman-spc'aking rtigions of the Continent are descended very 
largely from peoples which two thousand years ago spoke non- 
Tcutonic languages. Yet on the whole the definition given above 
may be accepted as gcnc^rally true for the present time. 

It is to be observed that the term Teutonic ” is of scholastic 
and not of popular origin, and this is true also of the other 
terms (“ Germanic,” Gothic,” &c.) which arc or have been used 
in the same .sense. There is no generic term now in popular 
use cither for the languages or for the peoples, for the reason 
that their common origin has been forgotten. In 'facitus’s 
time, however, when the area occupied by the Teutonic peoples 
was, of course, considerably lc.ss than now, a consciousne.ss of 
their relationship to one another was fully retained. 11c cites 
native poems which declared that the Inguacones, Ilcrmiones 
and Istaeuoncs — the three main brandies of the Germani 
(sec below) — were .sprung from three sons of a certain Mannus 
(perhaps “ Man ”), who was himself the son of the god Tuisto 
the son of Earth ; and in a Frankish document at least four 
centuries later wc hear again of three brothers named Erminus, 
Inguo and Istio, from whom many nations were dc.scendcd. 
In English documents also we find eponymous national ancestors 
grouped together in genealogical trees, and there is reason to 
believe that the common origin of the various Teutonic peoples 
was remembered to a certain extent until comparatively late 
in the middle ages. 


The linguistic characteristics of the various Teutonic peoples 
have been dealt with under Teutonic Languages. In regard 
to phy.sical features they present at the present time very many 
varieties both of stature and of pigmentation, though on the 
whole they arc probably the tallest and fairest of European 
peoples. These characteristics are noted by a number of ancient 
writers in language which seems to show that they must at that 
time have been at least as pronounced as among any of the pre- 
sent 'leu tonic peoples. Moreover , the tallness and dolichocephaly 
which now specially mark the more northern peoples of the group 
appear very prorninenti)’ in ( einctcries of the migration period 
in Switzerland and other neighbouring countries. On the whole, 
however, the skeletons found in German and Scandinavian 
tombs dating even from the earliest period do not show any 
very remarkable differt'nces from those of the present day. 
But whether we are justified in speaking of a Teutonic race in 
the anthropological sense is at least doubtful, for the most 
striking characteristics of these peoples occur also to a con- 
siderable extent among their eastern and western neighbours, 
where they can hardly be ascribed altogether to 'reutonic 
admixture, 'the only result of anthropological investigation 
which so far can be regarded as definitely established is that the 
old Teutonic lands in northern Germany, Denmark and southern 
Sweden have been inhabited by people of the same type since 
the neolithic age, if not earlier. 

The results of investigations in prehistoric archaeology are 
treated in the articles Gkr.many and Scandinavian Civiliza- 
tion. As no 'reutonic inscriptions are extant from before the 
.3rd or 4th centuries, it cannot be stated with absolute certainty 
what types of objects are characteristic of 'ieutonic civilization 
in the bronze and earliest iron ages. Yet throughout the 
bronze age it is possible to trace a fairly well-defined group of 
antiquities covering the basin of the Elbe, Mecklenburg, Ilol- 
stein, Jutland, southern Sweden and the islands of the Belt, 
and archaeologists have conjectured with much probability 
that the.se antiquities represent the early civilization of the 
'Teutonic peoples. 'Hie c ivilization was, of course, not wholly 
of native growth. Strong fonagn influence, first Aegean and 
later Etruscan, can be distinguished ; but the types introduced 
from the south have gc'nerally undergone considerable modifi- 
cation and expansion. 'I’lie somewhat surprising degree of 
wealth and arti.slic skill of which many of even the earliest 
antiquities give evidence is probably to be explained by the 
importance of the amber trade. Botliin eastern and in western 
Germany the objects found are of somewhat different types 
and seem to point to a lower standard of civilization. What 
peoples inhabitcid these regions c:an only be conjectured, but 
there is a certain amount of evidence from place-names — not 
altogether satisfactory — that the Celtic peoples at one time 
extended eastwards throughout the basin of the Wescr. With 
the beginning of the iron age (perhaps c, 500-400 n.c.) Celtic 
influence becomes apparent everywhere. By this time, however, 
the great Celtic movement towards the south-east had probably 
begun, so that the 'Ieutonic peoples were now cut off from 
direct communication with the centres of southern civilization. 

I. llislory. — ^'Fhc first recognition that the inhabitants of 
Germany, Holland, were a people distinct from their Celtic 
neighbours dates from about the middle of the ist century B.C., 
when Cac.sar’s conquest of Gaul rendcTed a knowledge of northern 
Europe more generally accessible to the Romans. Certain 
notices relating to individual 'Ieutonic tribes come down from 
still earlier times. ITus there can be little doubt that the 
Cimbri (q.v.) and their allies, who invaded lllyricum, Gaul and 
Italy in the last years of the preceding century, were for the 
most part of Teutonic nationality. 'I'he Bastamae also, who 
in the 3rd century b.c. invaded and settled in the regions be- 
tween the Carpathians and the Black Sea, are said by several 
ancient writers to have been Teutonic by origin, though they 
had largely intermarried with the native inhabitants. Again, 
individual travellers from the time of Pytheas onwards had 
visited Teutonic countries in the north. In none of the early 
records, however, do we get any clear indication that the 
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'rcutonic peoples were distinguished from the fells. From 
the time of Caesar onwards the former were known to the 
Romans as “ Germani/’ a name of uncertain but probably 
Gaulish origin. It is said to have been first applied to certain 
Ik'Igic tribes in the basin of the Meuse, who may formerly 
have come from beyond the Rhine. 

At the beginning of our era the IVutonic peoples stretched 
from the Rhine to the Vistula. Refore Caesar’s arrival in 
Gaul they had advanced beyond the former river, but their 
further progress in this direction was checked by his campaigns, 
and, though both banks of the river were occupied by Teutonic 
tribes throughout the greater part of its course, most of these 
remained in definite subjection to the Romans. The eastern- 
most Teutonic tribe was probably that of the Goths, in the basin 
of the Vistula, while the farthest to the south were the Mar- 
comanni and Quadi, in Rohemia and ^loravia. These latter 
districts, however, had been conquered from the Roii, a Celtic 
people, shortly before the beginning of our era. Towards both the 
south and west the Teutonic peoples seem to have been pressing 
the Celts for some considerable time, since we are told that the 
Ilelvetii had formerly extended as far as the Main, while 
another important Celtic tribe, tlu; Volcae Tectosages, had 
occupied a still more remote position, which it is impossible I 
now to identify. How far the 'feutonic peoples extended north- j 
wards at this time cannot be determined with certainty, but 
it is dear that they occupied at least a considerable part of 
the Scandinavian peninsula. 

It has already been mentioned that the Teutonic peoples of 
this period seem to ha\T been fully conscious of their common 
origin. What exactly the grouping into Inguacones, Hermiones 
and Ista(‘uoncs was based upon ('an (3nly he conjectured, though 
probably its origin is to be sought rather in religion than in 
political union, 'fhe name of the Hermiones, who are defined 
as central ” or “ interior ” peoples, is probalily connected 
with that of the Irminsul, the sacr(‘d pillar of the Old Saxons. 
I’lie Inguacones again arc defined as being “ next to the ocean ” ; 
but the name can be traced only in Denmark and Sweden, 
where we find the eponymous hero Ing and the god Yngvi 
(Frey) respectively. It is likely that the name really belonged 
only to the peoples of the southern Raltic. Very prol)ably 
there were many tribes which did not regard themsclvc's iis 
belonging to any of these groups. Tacitus himself records a 
variant form of the genealogy (sec above), according to which 
Mannus had a larger number of sons, who w'ere n'garded as the 
ancestors of the Suebi, Vandilii, Marsi and oth(a*s (see Suetu, 
Vandals). In two at least of these ('as(*s we hear of sanctuaries 
which were resorted to by a number of tribes. It is not to be 
doubted that such religious confederations were favourable to 
the existence of political unions. Generally spc'aking, however, 
each tribe formed a p(3litical unit in itsedf, and the ('om binations 
brought together from time to time in the hands of powerful 
kings were liable to fall to pieces after the first di.sastcr. 

For a few years at the beginning of the Christian era the 
part of Germany which lies west (3f the Elbe was under Roman 
government ; but after the defeat (3f Varus (a.d. 9) the Rhine 
and the Danube formed in general the frontiers of the empire. 
Roman influence, however, made itself felt both by way of 
trade and especially by the employment of German soldiers 
in the auxiliary forces. In the age of national migrations - 
from the 4th to the 6th century — the territories of the Teutonic 
peoples were vastly extended, partly by conquest and partly 
by arrangement with the Romans. These movements began in 
the ea.st, where we find the Goths ravaging Dacia, Moesia and 
the coast regi(3ns as early as the 3rd century. In the following 
century the Vandals settled in Pannonia (western Hungary), 
while the Goths occupied Dacia, which had now been given up 
by the Romans, and subsequently took possession also of large 
territories to the south of the lower Danube. 

'Vhe 5th century was the time of the greatest national move- 
ments. In 406-9 the Vandals and other tribes invaded Gaul 
from the east and subsequently took possession of Spain and 
north-western Africa. Immediately afterwards the Visigoths 


invaded Italy and captured Rome; then turning westwards 
they (X!cupied si^uthern Gaul and Spain. The southern Suebic 
peoples, the Alamanni and Ravarians, extended their frontiers 
as far as the* Alps probably about the same time. Not much 
later a considerable portion of northern Gaul fell into the hands 
of the Franks, and before the middle of the century the eastern 
part was occupied by the Rurgundians. Sevc ral of these move- 
ments were due, without doubt, to pressure Irom the Huns, an 
eastern people who had conquered many Te utonic tribes and 
established the centre of their power in Hungary. 'I'heir empire^ 
however, speedily broke up after the death of their king Atiila 
in 453. The chief events of the latter part ot the century were 
the conquest of the eastern pari of Rritain by the Angli, the 
invasion of Italy by the Ostrogoths and the complete subjugu- 
tion of northern Gaul by the Franks. By tliis time, with the 
exception of Rriltany and the southern part of the Balkan 
peninsula, prac'tically the whole of southern and western Eurcjpe 
was under Teutonic government. 

It is customary to attril^ute this great expansion partly to 
the increasing weakness of the Romans and partly to y3ressur(‘ 
of population in Germany. Roth explanations may contain a 
certain amount of truth ; but there is no d(3ubt that the 
military strength of the Tcaitonic nations was far mon^ formid- 
able ni3w than it had been in the time of the early empire. 
Not only is it clear, both from litcTary and archaeological 
evidence, that they were better armed (see below), but also 
their power was much more concentrated. I'hus during the 
Tst century’ we hear of about a dc3zen different tribes in and 
around the lower part of the basin of the Rhine. In later limes, 
with one or two possible (exceptions, these were all included 
under the g('neral term Frojici, and by the end of the 5lh century 
all had becomes subject to one king. Similar processes can be 
tra('ed clsewhc're, e.ff. among the Alamanni and in the northern 
kingdoms. Their effect, of cmirse, must hav(‘ been to provide 
the kings with greater wealth and with larger permanent bodies 
of armed men. 'fhe motive force towards extension of territories 
was supplied by military ambition ; especially we have to take 
account of the growth of a warlike spirit in the North, which 
was constantly driving young warriors to seek their fortunes in 
the service of continental princes. Where the movement was 
n'ally of a migratory chara('ter it may generally be ascribed to 
external pressure, in particular from the Huns and the Avars. 

The first half of the 6th (’entury saw the subjugation of the 
Burgundian and Visigothic portions of Gaul by the Franks and 
the recovery of Africa by the Romans. This latter event was 
soon followed Ijy the overthrow of the Ostrogothic kingdom ; 
l)Ut not many years later Italy was again invaded by the 
Langobardi (Lombards), the last of the great Teutonic migra- 
tions. By this time the extensi(3n of Teutonic dominion towards 
th(^ south and west had brought about its natural sequel in the 
occupation of the old 'rcutonic lands in eastern Germany, in- 
cluding even the basin of the Elbe, by Slavonic peoples. Before 
the end of the century Bohemia also and Lower Austria, together 
with the whole of the basins of the Drave and the Save, had 
become Slavonic rountri(?s. 

The story of the succeeding centuries may briefly be de- 
scribed as in general a process of return to the ethnographical 
conditions which prevailed before the migration period. 'I'he 
Franks and the Langobardi remained in Gaul and Italy, but they 
gradually became denationalized and absorbed in the native 
populations, while in Spain 'rcutonic nationality came to an end 
with the overthrow of the Visigothic kingdom by the Moors, if 
not before. Yet throughout the west and south-west the 
Tcut(3nic frontier remained from fifty to two hundred miles in 
j advance of its positicjn in Roman times. In south-eastern Europe 
I also the Tcut(3nic elements were swallowed up by the native and 
[ Slavonic populations, though a small remnant lingered in the 
j Crimea until probably the 17th century. On the other hand 
the political consolidation of the various continental Teutonic 
peoples (apart from the Danes) in the 8th century led to the 
gradual recovery of eastern Germany together with Lower 
Austria and the greater part of Styria and Carinthia, though 
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Bohemia, Moravia and the basins of the Vistula and the Warthe ! 
have always remained mainly Slavonic. In the British Isles ' 
the Teutonic element, in spite of temporary checks, eventually 
became dominant everywhere. Lastly, from the very beginning 
of the gth century bodies of Scandinavian warriors began to 
found kingdoms and principalities in all parts of Europe. The 
settlers, however, were not sufficiently numerous to preserve 
their nationality, and in almost all cases they were soon ab- 
sorbed by the populations (Teutonic, Celtic, Latin or Slavonic) 
which they had conquered. Their settlements in Greenland 
and Canada likewise came to an end, but Iceland, which was 
formerly uninhabited, remained a Scandinavian colony. I'he 
pcTinanent expansion of the Teutonic peoples outside Europe 
did not begin till the i6th century. 

2. Form of Governinent. — From the evidence at our disposal 
it is diffi('nlt to determine how far the Teutonic peoples were 
under kingly government in ciirly times. Tacitus speaks of 
tribes which had kings and tribes which had not, the latter 
Ki hi ‘4^P‘^rently l)eing under a number of principes. On 
nearer examination, however, it appears that kingship 
was intermittent in some tril)es, while in others, which had no 
kitigs, we find mention of royal families. All such cases were 
perhaps pi culiar to the western peoples ; in the east, north and 
centre we have no evidence for kinghiss government. Further, 
while Tacitus n'presents the power of Teutonic kings in general, 
with reference no doubt primarily to the western tribes, as 
being of the slightest, he states that among the Goths, an eastern 
people, they had somewhat more authority, while for the Swedes 
lie gives a. picture of alisolutism. It is (piite in harmony with 
these statements that many Northern and probably all the 
Anglo-Saxon kingly families traced their origin to the gods. 
1'h(‘ Swedes, indeed, and some of the eastern p(?oples seem to 
have regarded their kings themselves as at least semi-divine 
(see below, § Religion), As the west was the side most open 
to foreign infliuMice during the Roman period, it is likely that 
the form of government which prevailed hen; was less primitive 
than the oth(*r, especially as we know that kingship had by this 
time died out among the Gauls. In later times we very fre- 
quently find a number of kings,” generally belonging to one 
family, within the same tribe ; and it is not imjirobable that the 
earl)’ prineipes were persons of similar position. The kingless 
state may therefore have arisen out of kingship through divisions 
of the royal power or through failure on the part of the leading 
men to agree on a head aix'eptable to all. On the other hand 
th(; conditions of the migration period were doubtless favourable 
to monanhieal government, and from this time onwards kingship 
appears to have been universal, (except among the Old Saxons 
and in I ('eland. 

The concilium or tribal assemblv figures largely in Tacitus’s 
account of the Gcrmani, and he represents it as the final 
authority on all matters of first-rate importance. Further, 
Tribal it was here that the prineipes were chosen, serious 
Assembly, charges brought against members of the tribe and 
youths admitted to the rights of warriors. The duties of 
opening the proce(‘dings and maintaining order belonged not 
to the king but to the priests, from which we may probably 
infer that the g.athering itself was primarily of a religious 
character and that it met, as among the Swedes in later times, 
in the immediate neighbourhood of the tribal sanctuary. Such 
religious gatherings wer(‘ no doubt common to all Teutonic 
peoples in (‘arly times, but it may be questioned whether among 
the eastern and northern tribes they were invested with all the 
powers ascribed to them by Tacitus. After his time tribal 
assemblies are seldom mentioned, and though we hear oc- 
casionally, both in England and elsewhere, of a concourse of 
people being present when a king holds court on high days or 
religious festivals, there is no evidence that such concourses 
took part in the discussion of state affairs. Indeed, consider- 
ing the greatly increased size of the kingdoms in later times, 
it is irnprobable that they were drawn from any except the 
immediately adjacent districts. When we hear of deliberations 
now they arc those of the king’s council or court, a body con- 


sisting partly of members of the royal family and partly of 
warriors old and young in the personal service of the king. 
Such bodies of course had always existed (see below) and exer- 
cised at all times a powerful influence upon the kings, frequently 
even forcing them into war against their own wishes. That 
they appear more prominently now than in earlier times is 
due to the fact that owing to the increased size of the kingdoms, 
they had become both more numerous and more wealthy. The 
principle of representation for the unofficial classes, t.e. for those 
not under the immediate lordship of the king, scarcely begins 
before the 13th century. 

Of all the institutions of the Teutonic peoples probably none 
exercised a greater influence on their history than the comitatus. 
From Caesar wc learn that it was customary at tribal assemblies 
for one or other of the chiefs to propose an expedition. He 
had generally no difficulty in gathering a following, and those 
who embraced his service were held bound to ac company him 
to the end, any who drew back being regarded as traitors. 
Incid(‘nts illustrative of this custom are of frequent occurrence 
in early history and tradition. Moreover, kings and other 
distinguished persons kept standing bodies of young warriors, 
an honour to them in time of peace, as 4 acitus says, as well as 
a protection in war. C'hiefs of kn(jwn pr(.)wess and liberality 
attracted large retinues, and their influence within the tribe, 
and even beyond, increased proportionately. The followers 
(called by Tacitus comites, in England “ Ihegns,” among the 
Franks antrustiones, (S:c.) were expected to reinain faithful to 
their lord even to d(‘ath ; indeed so close was the relationship 
between the tw'o that it seems to have reckemed as equivalent 
to that of father and son. According to d’acitus it was regarded 
as a disgrac'c; for a comes to survive his lord, and wc know that 
in later times they fre(|uently shand his exiU;. Perhaps the 
most striking instance of such devotion was that displayed at 
the battle of Strassburg in 357, when the Alamannic. king 
Chonodomarius w'as taken prisoner by the Romans, and his 
two hundred comites gave themselves up voluntarily to share his 
captivity. In return for their services llie chief was expected 
to reward his followers w'ith treasure, arms and horses. If he 
were a king the reward might take the form of a grant of land, 
or of jurisdiction ov(t a section of the population subject to 
him — in early times a village, in later, perhaps, a ( onsiderable 
district. Further, sinte the grantees as a rule naturally sent 
th(.*ir sons into the servic e of their own lords, such grants tended 
to bc('ome hereditary, and in them w^(; have the origin of the 
baronage of the middle ages. The origin of the carls or counts, 
on the oth(T hand, is to be found in the governors of large dis- 
tricts (Tacitus’s prineipes), wdio s(x;m at first generally to have 
been members of the royal family, though later they were drawm 
from the highest barons. 

3. Social Organization,’ — ^As far back as the time of Tacitus 
wc hear of three social class(;s, viz. nobles, freemen and freed- 
men. The same classes are met with in later times, though 
occasionally one of them disappears, €,g. the nobility among 
the Franks and the freedmen (as a distinct class) in the Anglo- 
Sax(m kingdoms, except Kent. Each of these classes was, to a 
large extent at least, hcTeditary and had separate rights and 
privileges of its own. Among the chief of these must be reckoned 
the wergeld or “ man-price.” When homicide took place 
vengeance was regarded as a sacnul duty incumbent on the 
relatives, and sometimes at leiist the lord also, of the slain man ; 
but, as in the ('ase of any other injury, compensation could be 
made by a fixed payment. From the evidence of later custom 
it is prolxable that the normal payment for a freeman was a 
hundred head of cattle. The sums paid for members of the 
other classes were more variable ; for the freedman, however, 
they were always lower, and for the noble higher, sometimes 
apparently three or four times as high. Similar gradations 
occur in the compensations paid for various injuries and insults, 
in fines and, among some trilx\s, in the value attached to a man’s 
oath. There is a good d(;al of uncertainty in regard to both 
the exact position and the numbers of the nobles and freedmen 
of Tacitus’s age. It is probable, however, that the latter, like 

xxvi. 22 a 



TEUTONIC PEOPLES 


682. 

the liti or lati of later times, consisted not only of manumitted 
slaves but also of whole communities which had forfeited their 
liberty through unsuccessful warfare or other causes. In 
addition to these classes there was also a considerable popula- 
tion of slaves, who had no legal status or wergc'ld and were 
regarded as the property of their masters. In general, howexer, 
their lot seems to have struck the Romans as favourable, siiu'e 
they were not attached to their masters’ households but li\ed 
in homes of their own, subject to fixed payments in com, 
live stock and clothing. 

Groups of family and kindred occ upy a prominent position 
in the accounts of Peutonic society given by Caesar and Tac itus. 
It was regarded as a universal duty to afford protection to one's 
kinsmen, to assist them in the redress of wrongs and to exact 
v’engeance or compensation in case of death. Hence to have a 
numerous kindrc‘d was a guarantee of security and influenc-c. 
'Phe large amounts fixed for the wergelds of noblc's and even of 
freemen wc*re paid no doubt, as in later times, not only by the 
slayer himself, but by every member of his kindred in propor- 
tion to the nearness or remoteness of his relaticmship ; and in 
like manner they were distributc‘d among the kindred of the 
slain, d'hc importance of the kindred, liowever, was not 
limited to purposes of mutual protection. It appears also in 
the tenure of land, and according to 'Pacitus the tribal armies 
were drawn up by kindreds. As to the nature of these organiza- 
tions the evidence is not altogether consistent, it is c'lc‘ar that 
agnatic succession prev’ailed among the princely families of the 
Cherusci, and the general ac'count given in the (Jfmiuitia seems 
to imply that this tvpe of organization was normal. On the 
other hand there are distinct traces of cognation not only in 
'Pacitus’s W’orks but also in Northern traditions and more 
especially in the Salic law. On the wholes it seems not unlikely 
that at the beginning of the Christian era the Teutonic: pecjples 
of the cejntinent were in a state of transition from cognatic to 
agnatic organization. 

All the usual forms of marriage were known, including 
marriage by capture and marriage by purchase. The latter 
Marriage most prominently in Kent and among the 

Old Saxons, T.ang(.)bardi and Rurgimdians. In other 
nations, c.g. the Franks, we find the payment of a vc'rv small 
sum, whic'h is often regarded as symbolic and as a relic of real 
purc'hase. Yet this explanation is open to qnc*sti(_m owing to 
the very early date at which the rc‘g*ulation appears, and to the 
fact that in the case of widows the sum sja:c'ified had to be paid 
to relatives of the widow luTsedf on the female side, ancl by 
prcTerencc to those of a younger generation. Again, Tacitus 
states that the presents of arms ancl oxen given by the bridc- 
grejom at marriage were made* to the bride herself and not to her 
guardian, and such ap])ears to have been the case in tlie North 
also from early times. It is not c’CTtain. therefore, that marriage* 
by purchase was a univ'crsal and j)rimitivT Teutonic* custom. 
Of the actual cerenicmies practised at marriage not very much 
is known. It was preceded, however, by a formal bcTrothal 
and accompanied by a feast. .Moreover, even among those 
peoples with whom purc:hase prevailed it was customary for 
the bridegroom to present the bride with a “ morning-gilt,” 
whic h in the case of queens ancl princesses often took the form 
of considerable estatc:s. 'There is no doubt that the marriage's 
of heathen times were often of a kind which could not be per- 
mitted after the adoption of Christianity. Among these may 
be mentiemed marriages with brothers’ widows and .stepmoth(*rs, 
the latter espc*cially in England. Polygamy was known, but 
limited, both in early ancl late times, to persons of exceptionally 
high position, while of polyandry there is hardly any trace. 
Indeed, the sanctity attached to marriage seems to have struck 
the Romans as remarkable. On the other hand strife between 
persons connected by marriage appears to have been of ex- 
tremely frequent occurrence, and no motive plays a more 
prominent part in 'Feutonic traditions. 

4. State of Civilization.- -At is a much disputed question 
whether the Teutonic peoples were really settled agricultural 
communities at the time when they first came into contact 


with the Romans, shortly before the beginning of our era. 
T'hat agriculture of some kind was practised is c:lear c'nough 
from Caesar's acc-ount, and Strabo’s statement to the contrary 
must be attributed to ignorance or exaggeration. Put Caesar 
himself seems to have regarded the German i as esst'ntially 
pastoral peoples and their agriculture as of c[uite secondary 
importance, while from Tacitus we gather that even in his 
time it was of a somewhat primitive character. For not only 
was the husbandry co-operative, as in much later times, but 
apparently the ploughlands were changed from year to year 
without any recognition of a two-course or threc coursc system. 
Caesar, moreover, says that the clans or kindre<ls to whom the 
lands were allotted changed their abodes also from }ear to 
year — a statc'inent which giv’es a certain amount of colour to 
Strabo’s description of the Germani as quasi momaclic. Yet 
tlu*re is good reason for believnng that this rcprc'sentaticm of 
early 'Feutonic life was by no means universally true. We have 
evidence, both arc'haeological ancl linguistic, that the cultivation 
of cereals in Teutonic lands goes back to a very remote period, 
while the antiquity even of the ox-plough is attested i)y the 
rock-carvings at Tegneby in Pohusliin (Sweden), which are 
believed to date from early in the bronze age. Further, that 
the tribes were not normally of a migratory character, as Stralx) 
seems to imply, is shown by the existence ol sanctuaries of 
immemorial age and by frontier ramparts such as that raised 
by the Angrivarii against the Cherusci. It would seem that 
Julius Caesar encountered the Germani under somewhat ab- 
normal conditions. Several of the tribes with which he* came 
into collision had been expelled from their own territories by 
other tribe's, and we are expressly told that Ariovistus’s troops 
had not enterc'd a hcxisc for fourteen years. Further, thc're is 
satisfactexy evidence that the basin of the Rhine, perhaps 
also a ccjnsiderable area beyond, had been cc>n(|uered from 
Celtic peoples not very long before — from which it is probable 
that western Germany was still in a more or less unsettled con- 
dition. Indeed Caesar himself seems to have* rc'garded the 
prevalence of the military spirit as the chief hindrance to the 
development of agriculture. From this time onwards it was 
frcjin the west mainly that Roman civilization made its way into 
Germany ; but in earlier ages, as we have already noticed, 
there are more abundant traces of civilization in the basin of 
the* Elbe than in the districts farther to the west. Hence it is 
not so surprising as might at first sight appear that the remote 
Aestii, a non-'Tcaitonic: people settled about the mouth of the 
Vistula, are reprc*sented by 'Fac'itus as keener agriculturists 
than any of the other inhabitants of Germany. 

All ancient writers emphasize the essentially warlike character 
ol the Germani. Yet 'Facitus s(*c*ms to rc‘i)rc*sent their military 
equipment as being of a somewhat primitive* type. Swords, 
helmets and c'oats of mail, he says, wexe seldom to be seen ; in 
general they w'ere armed only with huge? shields, unwieldv spears 
and darts. Here again he appears to be thinking of the* western 
tribes ; for elsewhc*rc he states that some of the eastern peoples 
were armc*d with short swords and round shields — whic:h pro- 
bably were of ccxnparatively small size, like those used in later 
times. 'Fhis latter type of ecjuipment prevailed also in the 
Neath, as may be seen, c.g. from the figures of warriors on the 
inscribed golden horn found at Gallehus (Jutland) in 17J4. 
'Fhe favourite method of attack was by a wedge formation 
(known latcT in the? North as svinfylking), the point bc*ing 
formed by a chosen band of young warriors. Certain tribe's, 
such as the 'Fencteri, were famous fcjr their horsemen, but the 
Germani in general preferred to fight on foot. Sometimes also 
WT hc'ar of sfic'cially trained forces in which the tw^o arms were 
c'ombincd. Naval warfare is seldom mentioned. The art of 
sailing seems to have been unknown, and it is probable that 
down to the 3rd c:entury the only peoples which could truly be 
dc.scribed as seafaring were those of the Ilaltic and the Cattegat. 

'Fhcrc is no doubt that Roman influence brought about a 
considerable aclv^ance in c:ivilization during the early centuries 
of our era. 'Fhe cultivation of vegetables ancl fruit trees seems 
to have been practically unknown before this period, and almost 
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all their names testify to the source from which they were de- 
rived. We may notice also the introduction of the mill in 
place of the quern which hitherto had been in universal use. 
In all such cases the tribes subject to the Romans, in the 
neighbourhood of the Rhine, were probably the chief channel 
l)y which Roman influence made its way, though account must 
also be taken of the fact that considerable numbers of warriors 
from remoll r districts were attrac ted to serve in the Roman 
armies. Great improvements took place likewise in armour 
and weapons ; the equipment of the warriors whose relics have 
been found in the Schleswig bog>deposits, dating from the 4th 
and 5th centuries, appears to have been vastly superior to that 
which Tacitus represents as normal among the Gerinani of his 
day. Yet the types, both in armour and dress, remained 
essentially 'Teutonic — or rather Cel tie-Teu tonic. Indeed, when 
in the course of time uniformity came to prevail over the greater 
part of Europe, it was the Teutonic rather than the Roman 
fashions wliidi were generalized. 

The antiquity of the art of writing among the Teutonic 
peoples is a (jucstion which has been much debated. Tacitus 
says that (‘ertain marks were inscribed on the divining 

^ chips, but it cannot be determined with certainty 
whether tliese were really letters or not. The national type 
of writing, generally known as Runic, must have been fully 
developed l)y the 4th century, when some of its letters were 
borrowed by Ulfilas (Wulfila) for his new alphabet (see Goths : 
§ C.). Indeed, by this time it was probably known to most of the 
'Teutonic jn oples, for several of the inscriptions found in Jutland 
and the islands of the Belt can hardly be of later date. As to 
the source from which it was derived opinions still differ, some 
thinking that it was borrowed from the Romans a t:entury or 
two before this time, wliilc others place its origin much farther 
back and trace it to one of th(‘ aneient Greek alphabets. Many 
of the earliest inscriptions read from right to left, and the 
/ieccrpo</)7/f5(>r type is also met with occasionally. It is clear 
both from literary and linguistic evidence that the ('haracter 
was chiefly used for writing on wood, but the inscriptions 
which have sur\ivcd are naturally for the most j)art on metal 
objects — in Swed(m, Norway and lingland also on monumental 
stones. In GiTiiiany very few Kuni(' inscriptions have been 
found, and there is nothing to show that the alphabet was used 
after the 8th century. In England also it seems not to have 
lasted much longer, but inscriptions are far more numerous. 
On the other hand, in Scandinavian countries it continued in 
use through the greater part of the middle ages — in Gotland 
till the ibth century ; indeed, the knowledge of it st^ems never to 
have w'holly died out. In the course of time, however, it under- 
went many changes, and the earliest inscriptions must have 
been unintelligible for over a thousand years until they were 
deciphered l)\’ scholars within the last half ccntur^^ 'The Roman 
alphabet first came into use among the western and nortlicrn 
'Teutonic peoples after llieir adoption of (liristianity. 

5. Funeral Cualotns . — Icelandic writers of the 12th and i3tb 
centuries distinguished l)ctwi‘en an earlier “age of burning” 
and a later “ age of barrows,” and the investigations of modern 
archaeologists have; tended in general to confirm the distinction, 
though they have rev(!aled also the burial-places of times 
antecedent to the age of burning, 'i'hroiigbout the stone age 
inhumation appears to have been universal, many of the neo- 
lithic tombs being chambers of consideralilc size and constructed 
with massive blocks of stone, ('remation makes its appearance 
first in the earlier part of the bronze age, and in the latter part 
of that age practically' displaces the old(!r rile. In the early^ 
iron age there is less uniformity, some districts apparently 
favouring creqiation and others inliiimalion. The former 
practice is the one rei'ognized by Tacitus. In the national 
migration period, however, it fell into disuse among most of 
the continental 'Teutonic peoples, even before their conversion, 
though it seems to have been still practised by the Heriili in 
the 5th century and by the Old Saxons probably till a much 
later period. It came into Britain with the Anglo-Saxon 
invaders and continued in use in certain districts perhaps until 


nearly the close of the 6th century. In Scandinavian lands the 
change noted by Icelandic writers may be dated about the 5th 
and 6tb (xntiirics, though inhumation was certainly not alto- 
gether unknown before that time. After the 6th century 
cremation seems not to have been common, if w^e may'' trust the 
sagas, but isolated instances occur as late as the loth century. 
It is to be observed that cremation and the use of the barrow 
are not mutually exi lusive, for cremated remains, generally in 
urns, are often found in barrows. On the other hand inhuma- 
tion below the surface of the ground, without perceptible trace 
of a harrow, seems to have been the most usual practice during 
the national migration period, both in England and on the 
continent. A special form of funeral rite peculiar to the North 
was that of cremation on a ship. Generally tlie ship was 
drawn up on land ; but occasionally we Jiear, in legendary sagas, 
of the burning ship being sent out to sea. Large ships con- 
taining human remains have sometimes been found in barrows 
of the viking age. Arms and ornaments are frequently met 
with, sometimes also horses and human remains which may be 
thovse of slaves, the belief being that the dead would have all 
that was buried with him at Iiis service in the life beyond. 
Usage, however, seems to have varied a good deal in this 
respect at different times and in different districts. 

6. Religion . — 'The conversion of the Teutonic peoples to 
Christianity w'us a gradual proc ess, covering some scv'cn cen- 
turies. 'The first to accept the new religion seem to have been 
the Goths, beginning about the middle of the 4th century, and 
the Vandals must have followed their example very quickly. 
In the course of the? 5th century it spread to siiveral other nations, 
including the Gepidac, Burgundians, Rugii and Langobardi. 
In all these casi‘s the Arian form of Christianity wtis the one 
first adopted. 'The first conversion to the ('atholic form was 
that of the Franks at the end of the 5th century. The ex- 
tension of Frankish .suf)reinacy over the neighbouring Teutonic 
peoples brought about the adoption of ('hrislianity by them 
also, partly under compulsion, the last to b(‘ converted being 
the Old Saxons, in the latter half of the 8l.h century. 'The 
conversion of England l)egan in 5()7 and was eoinplcte in less 
than a ('(‘ntiiry. In tlie north, after several attempts during the 
9th (’eniury which met with only temporary success, Christianity 
was established in Denmark under Harold Bluetooth, about 
94o-(/)o, and in Norwav’ and Sweden before the end of the 
century, wdiile in Iceland it obtained public recognition in the 
year 1000. Many ilistricts in Norway, however, remained 
heathen until the reign of St Olaf (1014-1028), and in Sweden 
for half a century latiT. 

The subsequent religious history of the various 'Teutonic 
peoples will be luund elsewhere. Here we are conciTned only 
with the beliefs and forms of worship whiih prevailed before 
the adoption of ('hristianity. For our knowledge of this subject 
we are indebted chiefly to [ceUindic literary men of the 12th and 
j^th centuries, who gave aci ounts of many l(‘gends which had 
come down to them by oral tradition, besides (ommitling to 
writing a number of ancient poems. Unfortunately Icelandic 
history is <{uitc uni([ue in this respect. In the literatures of 
other Teutonic countries we ha\'e only occasional referciu'es to 
the religious rites of heathen tinu‘s, and these arc generally in 
no way ( umparable to the detailed accounts given in L elandic 
WTitings. Hence it is often diOicult to decide whether a given 
rite or legend which is mentioned only in Icelandic literature 
was really peculiar to that (ountry alone or to (he North 
g(*nerally, or whether it was once the common property of all 
Teutonic peoples. 

A number of gods were certainly known both in England 
and among man\ , if not all, tht! Teutonic peoples of the c on- 
tinent, as well as in the North. Among these were Odin (Woden), 
Thor (Thunor) and Tyr ('Ti) ; so also Frigg (Frig), the wife of 
Odin (.see Frigu, Odin, Woden, Thor, T’^r). Some scholars 
have thought that Balder, the son of Odin, was once known in 
Germany, but the evidence? is at least doubtful. Heimdallr, 
the watchman of the gods and Ullr, the stepson of Thor, as well 
as Hocnir, Bragi and most of the other less prominent gods. 
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were also probably peculiar to the North, though Ullr at least 
was known in Denmark. Some of these deities may originally 
have been quite local. Indeed, such may very well have been 
the case with Frey, the chief god of the North alter 'I'hor and 
Odin. Tradition at all events uniformly points to llpsala as 
the original liome of his cult. But it is j)robablc that both he 
and his sister Freyia were really specialized forms of a divinity 
which had once l^cen more widely known. Their father, Nior^r, 
the god of wealth, wh(^ is a somt'what less important figure, 
corresponds in name to the goddess Nerthus (Ilcrtha), who in 
ancient times was worshipped by a number of tribes, including 
the Angli, round the ('oasts of the southern Baltic. Tacitus de- 
scribes her as “ ^lother Earth,’' and the account whii'h he gives 
of her cult bears a somewhat remarkable resemblance to the 
ceremonies asso('iated in later times with Frey, 'this family 
of deities were collectively known as Vanir, and are said to have 
once bt‘en hostile to the Aesir, to whom Odin belonged. Their 
worship was generally connected with peace and plenty, just 
as that of 0 (lin was chiefly bound up with war. Gefion was 
another goddess who may represent a later form of Nerthus. 
In her case tradition points distinctly to a connexion with 
Denmark (Sjaelland). On the other hand, the portraiture of 
Ska^i, the wile of Nior^r, seems to point to a Finnish or Lappish 
I'-rigin. 'I'he rest of the northern goddesses are comparatively 
unimportant, and only one of them, Fulla, the handmaid of 
Frigg, seems to havt; been krnnvn on the continent. 

Some of the deities known to us from German and English 
sources seem also to have been of a local or tribal character. 
Such doubtless was loasite, to whom Heligoland was sacred. 
Saxnot (Scaxneat), from whom the kings of Essex claimed 
descent, was probably a god of the Saxons. Ilolda, who is 
known only from the folklore of later times, ap])ears to have been 
a German counterpart of Nerthus. Ing, who is connected with 
Denmark in Anglo-Saxon tradition, was in iiW probability the 
eponymous ancestor of the lnguacon(‘s (see above). His name 
connc'cts him, too, with the god Frey, who was also called Yngvi- 
freyr and Ingunarfreyr, and he must at one time have l)ccn 
closely associated with Nerthus. The relationship of ing to 
the Inguaeones is paralleled by that of Irmin to the Hermioncs 
(see above). He may be the deity whom Tacitus calh'd “ Her- 
cules." 

Some of these eponymous ancestors may be regarded as heroes 
rather than gods, ami classed with such persons as Skidldr, the 
eponymous anc(.*stor of the Danish royal family, who is not 
generally included in the Northern pantheon. But the line of 
di\ ision between the human and the divine is not very definite. 
The royal family of Norway claimed descent from Frey, and many 
royal families, both English and Norlhern, from Woden (Odin). 
Indeed, several legendary kings arc di'sc'ribcd as sons of the 
latter. Sometimes, again, the relationship is of a conjugal 
character. Skidldr, though hardly a god himself, is the huslxind 
of the goddess Gefion. So we find Freyia’s priest described as 
her husband and Frey’s priestess as his wife, and there is no 
reason for regarding such cases as exceptional. 

If it is not alw'ays easy to distinguish hc^tween gods and 
heroes, there is still greater difticully in drawing a line between 
the former and other classes of supernatural beings, such as 
the “ giants ’’ (O.N. ioinar, A.S. eotenas). Here again we have 
intermarriage. Ska^i, the wife of Nidr^’r, .and Ger‘( 5 lr, the wife of 
Frey, were the daughters of the gi.ants 'fhiazi and Gymir re- 
spectively, though Ska*^! is always reckoned as a godd(^ss. Loki 
also was of giant birth ; but he is always reckoned among the 
gods, and we find him constantly in their comp.any, in spite of 
his malevolent disposition. In general it may be said that the 
giants were regarded as hostile to both gods and men. Often 
they are represented as living a primitive life in caves and 
desolate places, and their character is usually ferocious. But 
there are exceptions even among the male giants, such as Aegir, 
whom we find on friendly terms with the gods. It is worth 
noting also that some of the leading families of Norway are said 
to have claimed descent from giants, especially from Thrymr, 
the chief opponent of Thor. In such cases there may be some 


connexion between the giants and the semi-civilized (Finnish 
or I^ippish) communities of the mountainous districts. 'Ehis 
connexion is more clear in the case of 'I'hcjrgerSr Holgabri'ihr, 
who is known chiefly from the extreme veneration jiaid to her 
by Haiikon, earl of Lade ( -f 995). According to one story she 
was the daughter of Ildlgi, the eponymous king of Halogaland 
(northern Norway); according to another she was the wife of 
Ildlgi and daughter of Gusi, king of the Fins. She ought 
perhaps to be regarded rather as a goddess than as a giantess, 
but she is never associated with the other deities. 

Another class of supernatural beings was that of the dwarfs. 
They were distinguished chiefly for their cunning and for skill 
in working metals. More important than these from a religious 
point of view were the elves (O.N. alfar, A.S. ylfe), who certainly 
received worship, at all events in the Nortli. They are almost 
always spoken of collectively and generally represented as 
beneficent. In some respects, e.g, in the fact that they arc 
often said to inhabit harrows, th(!y seem to he connected with 
the souls of the dead. In other cases, how(^ver, they are 
hardly to be distinguished from spirits (the Icel. landi'aetiir^ 
whi('h may be regarded as genii locorunu 

In addition to the above there were yet other classes of super- 
natural beings (see Norns and Vackyuiks). Mention, lumaivcT, 
must be made here of the fylgiur and hamingiur of Northern 
belief, 'fhese are of two kinds, though the names seem not 
always to be clearly distinguished. Sometimes the fylgia is 
represented us a kind of attendant spirit, belonging to each 
individual persem. It may be seen, generally in animal form, 
in visions or by persons of second sight, but to see one’s own 
fylgia is a sign of impending death. In other cases the fylgiur 
(or perhaps more correctly the hamingiur) .apparently belong 
to the whole family. These generally appear in the form of 
maidens. 

Human beings, especially kings and other distinguished 
pcTsons, were not infrequently honoured with worship after 
death. In Sweden during the 9th century wc have trustworthy 
record of the formal deification of a dead king and of the erection 
of a temple in his honour. In general the dead were believed 
to retain their faculties to a certain extent in or near the place 
where they were buried, and stories are told of the resistance 
offered by tlumi to tomb-robbers. It would seem, moreover, 
that they were credited with the power of helping their friends 
(and likewise of injuring other people) very much in the same 
way as they had dune in life. Hence th(i possession of the 
remains of a chief who had been both popular and prosperous 
was regarded as highly desirable. 

The blessings which kings were expected to bestow upon 
their subjects, in life as well as after death, were partly of a 
supernatural character. Chief among them was th.at of securing 
the fertility of the crops, 'fhe jirctvalence of famine among the 
Swedes was attributed to the king’s remissnt'ss in performing 
sac rificial functions ; and on m(^rc than one occasion kings arc 
said to have been put to death for this reason. Under similar 
circumstances Burgundian kings were depc^sed. In connexion 
with this attribution of superhuman powers, we m.ay mention 
also the widespread belic'f that certain persons had the faculty 
of “ changing shape," and especially of assuming the forms of 
anini.als. 

Besid(\s the various classes of beings to the worshiyi of which 
we liave already referred, wc hear occasionally also of sacred 
animals, 'facitus tells of liorses consecrated to the service of 
the gods, and of omens drawn from them, and wc meet again 
with such horses in Norway nearly a thousand years later. In 
the same country wc find the legend of a king who worshipped 
a cow. P>esidcs the anthropomorphic “ giants " mentioned 
above, Northern mythology speaks also of theriomorphic 
demons, the chief of which were Midgar^sorrnr, the “ world- 
s(‘rpent," .and Fenrisulfr, a monster wolf, the enemies of 'fhor 
an(i Odin respectively. These beings are doubtless due in 
part to poetic imagination, but underlying this there may be a 
substratum of primitive religious belief. In contrast with later 
Scandinavian usage 'facitus states that the ancient Germans 
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had no images of the gods. l]ut he does speak of certain sacred 
symbols which he defines elsewhere as figures of wild beasts. 
One of the chief objects of veneration among the Cimbri is said 
to have been a brazen bull. 

Figures of animals, however, were not the only inanimate 
things regard(?d in this way. 'Phe Quadi are said to have 
considered thtar swords divine. More important than this was 
the worship paid, especially in the North, to rocks and stone 
cairns, while springs and pools also were frequently regarded 
as sacred in all 'I'eutonic lands. But, on the whole, tliere is 
perhaps no characteristic of Teutonic religion, both in early and 
later tinK's, more prominent than the sanctity attached to 
certain tree s and groves, though it is true that in such cases 
there is oft(*n a doubt as to whether the tree itself was wor- 
shipped or whether it was regarded as the abode of a god or 
spirit. The sanctuaries mentioned by 'Pacitus seem always to 
have been groves, and in later times wc have references to such 
places in all Teutonic lands. One of the mo.st famous was 
that in or beside whic'h stood the great temple of Upsala. Here 
also must be mentioned the Swedish Vardtriid or “ guardian 
tree,” whi( h down to our own time is supposed to grant pro- 
tection and pre)spcrity to the household to which it belongs. 
One of the must striking conceptions of Northern mythology 
is that t)f the “ w'orld-tree,” YggdrasiPs Ash, which sheltered 
all living l^'ings (see Yciodrasil). 'Phe description giv(‘n of it 
recalls in many respects that of a particularly holy tree which 
stood beside the temple at UpSvala. For the idea wt may com- 
pare the Inninsul, a great w'ooden pillar which appears to have 
i)t‘en the ( hief object of worsliip among the Old Saxons, and 
which is descril)cd as “ universalis columna quasi sustinens 
omnia.” 

'Phe Northern sanctuaries of later limes were generally build- 
ings constructed of wood or other inateriids. A space apparentl)’ 
partitioned off contained figures of 'Plior or Frey and perhaps 
other gods, together with an altar on which burned a perpetual 
fire. In the main body of the temple were held the sacrificial 
feasts. 1'hc presiding priest seems always to have been the 
chief to whom the temple belonged, for there is no evidence for 
thii existcnc'e of a sp(U'ial priest ly class in the North. In England, 
howTver, the case was otherwise ; wx are told that the priests 
w'ere ncv(‘r allowed to P)(‘ar arms. 'Pherc is record also of 
priests among the Burgundians and Goths, while in 'Paeitus’s 
time they appear to have held a very prominent ]>ositic)n in 
German society. Among all Teutonic peoples from the time 
of the Cimbri onwards we frequently hear also of holy w'omcn 
whose duties were concerned chiclly with divination. Some- 
times, indccid, as in the (asc of Veleda, a prophetess of the 
Bructeri, during Vespasian’s reign, they wxtc regarded practi- 
cally as deities. After the ado])tion of Christianity, and possilily 
to a certain extent even before, such persons ('ame to P>e re- 
garded with disfavour— 'WheiK'e the persecutions for witchcraft 
— but it is ('lear from 'ITu'itus’s \vorks and other soun cs that their 
influence in early times must have been very great. In tht; 
North the sanctuaries called hor^ar seem to have been usually 
under the charge of the wives and daughters of the household. 
But there is some evidence also for the existence of special 
priestesses at certain sanctuari(\s. 

Of religious ceremonies the most important wms sacrifice. 
The victims were of various kinds. Those offered to Odin 
(Woden) were gcncTally, if nut always, men, from the time of 
'Pacitus onwards. Human sacrifices to Thor and the other gods 
arc not often mentioned. Of animals, wdiich wxre consumed 
at the sacrificial banquets, wx hear chiefly of horses, but also 
of oxen and boars. At human sacrifices, however, dogs and 
hawks were often offered wdth the miai. At all sacrifices it 
seems to have been customar}^ to practise divination ; in con- 
nexion with human sacrifice wc have record of this rite from the 
time of the Cimbri. One barbarous c ustom which was regarded 
as a sacrifice was the dedication of an enemy’s army to the 
gods, especially Odin. This custom, whic:h is likewise known 
to have prevailed from the earliest times, involved the total 
destruction of the defeated army, tc\gether with everything 


belonging to them. In general the chief sacrificial Festivals seem 
to have taken place at fixed times in the year, one in (\irly or 
mid-autumn, another at mid-winter and a third during the 
spring. Sacrifices on an exceptionally large scale wxre held at 
Cpsala and Lcire every nine years, at the former place? about 
the time of the spring equinox, at the latter in the early part of 
January. Besides these fixed festivals sacrific'cs c ould of course 
be offered in all time of public or private need. In the latter 
c-ase resort was very frecpicnlly had also to sorcery and necro- 
mancy. 

Mention has bexn made above of the belief that the dead re- 
tained a conscious cxistc^nce in or ncxir the place where thc‘y were 
buric^d, and that they were able to confer bl(‘ssings upon their 
friends. Beside this belief, howTver, wx find another which 
sexms hardly to be compatible with it, viz., that the souls of 
the dead passed to the rc?alm of Ilel, who in Northern rnytholorn' 
is represented as the daughter of Loki. Again, those who ha i 
fallen in battle were supposed to go to Valhalla, where they 
became wairriors in Odin’s service. This last belief seems to 
have been connectc'd at one time with the prac tice of cremation. 
In conclusion it must he mentioned that even the life of the gods 
was not to be for ever. A day W'as to c*ome W'hen Odin and 'Phor 
wcuild fall in conflict with the w'olf and the w orld-serpent, when 
the abode of the? gods wajulcl be destroyed by fire and the earth 
sink into the sea. But the dcslruclion was not to lie final ; in 
the future the gods of a younger generation would govern a 
better world. How far these beliefs were common to the 
Teutejnic peoples as a whole cannot lie determined with cct- 
tainty. Scjinc scholars hold that they were pecailiar to the 
mythology of Norway and Iceland and that they arose at a 
late period, larply through Christian influenec. But a serious 
objextion to this view' is presented by the fac t that very similar 
ideas in some respects w'ctc cairrent among the ancient Gauls. 

Aothoritiks, — I. Ancient. 'Phe most iin])orlant of the carlv 
authorities (down to the 2nd eentury) are ( aesar (esp. li. Call. 
j. .U- 54 > iv. t-io, vi. 21-2,1), Stral)0 (c'sp. j>. 20<» ff.), Pliny, JJisl. 
Nat. (esp. iv. g6 il., xvi. i tf., xxxvii. 42 ft.), Tacitus (esp. (irrwania), 
Plutarch. Mariu'i, and PMoltuny, Ccoffy. u. 11. Among later writers 
much valuaMe information is given by Animianus ^larcellinus, 
Jordanes. Proco})ius, (Gregory of Tours’, l^ede, Paulus Diaeemus, 
Widukind, Thic'tmar, Adam of Prenieii and Saxo (irainmaticus, as 
well ns by the early laws and charters. To tlu‘se must be added 
,a large nuinl>er of (lid Norse writings including tlie older Kdda 
and the prose* lulda (the chief aulliorities lor Northern mythology). 
Islands LandnamalK)k and many sagas dealing with the history 
of familic's in Irc'Innd (such as l-'vrbyggia Saga) or with the lives 
of Norwegian and oilier kings, both hist(.)rica' and legendarv (in 
Ilcimskringla, b'ornniann.i Scigur and Rafn’s Pornaldar Sugar Norr- 
laiida). Por furtlier references see Britain (Anglo-Saxon), CiEr- 
MANY (ICthiiogrnphy and F.arly History), and Scandinavian 

PiVII I/.,\TION. 

II. MtH/iriL A ifthoritics. (a) An hacolof[y. L. Lindcnscliinit, Die 
Allcrtunu'Y iinsvrcr heidnischen Vnrr.cit (Main/., i8C)4 ) ; Hand- 

hnih d. dnttschen Altrrtiiniskundc (Brunswick, 1880); S. Miiller 
Vor Oldlid (('o]x*iihagen, 1807) ; Nordischc Altcrtumskundc (Strass- 
biirg, 1897-08) ; JAr^rsrhichtc r.uropas (Strassburg. 1905). See also 
Britain (Anglo-Saxon), Germany (Archac'ology) and Scandi- 
navian ('IVJLIZATION. 

(h) Ili^ioyy and Ethnography. K. Zeiiss, Die Pntisrhni xmd die 
N achhnrstunimc (Munich, 1837) ; K. Miillenlioff, Drntsrhe Alter- 
tumskunde (Berlin, i87o-i9(.k)) ; JI. d’Arbois do Jubainville, Lc^ 
Premiers Habitant dr V Europe (Paris, 1889-94) ; Q. Bremer, 
“ Kthnographie d. germ. Stamnie ” in 11 . PauP.s Grundriss d. germ. 
Philolngic, 2nd ed., vol. iii. (Strassl)urg, 1900) ; H. M. C hadwick, 
The Origin of the English Nation (C ambridge, 1907) ; ( 4 . Schiittc, 
Oldsagn om Codtjod (Copenhagen, 1(107) ; Gcrmanischc Ethnographic. 
See also Alamanni, Anc.i.i, Britain (Anglo-Saxon), Chatti, 
C'lii.Ki'sci, CaMiiKi, Denmark, Franks, Frisians, C^ermanv 
( 1 '-th nograph y and Karly History), Goths, IIirui.i, Lomhards, 
Nktheftands, Norw'ay, Saxons, Sueiu, Sweden, Tkutoni, 
Vanda I S. 

(c) Govcryiment, Social Organization and State of Civilization. 
J. (Primm, Peehtsaltert/imev 4tli ed., Leipzig, 1899) ; F. Dahn, 

Die Ki'Uige iL Gcrmanrn (Munich, 1861-1905) ; G. Wiitz, Deutsche 
Vcrfassungsgesehichte (Kiel, i860; 3rd ed. i88(j) ; H. Brunner, 
Deutsche Rerhtsgcsehichte (Lei])/ig, 1887); K. Weinhold, Deutsche 
Frauen (Vienna, 1851 ; 2nd ed. 1882); Alinnrdisihes Leben (Berlin, 
1856); R. Keyst‘r, Eftctladie Skriftcr (ii. i, 2, Christiania, 1867); 
A. Meitzeii, Siedclung u. AgHtnnesen (Berlin, 1895) I F. B. Gummere, 
Germanic Origins (New York, 1892) ; K. Th. von Inama-Ster- 
iicgg, K. von Amira, \P Gudmundsson and Kr. Kalund, articles 
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Wirtschaft,” •' Rorht," anfl “ Sitto ” in Paul’s Gntudyiss d. i^crm. 
Phil., vol. ill. (see above) ; F. Seebohin, Tribal Cusfom in Aniiln- 
Saxon Laiv (London, 1902) ; P. P.iiilliiermoz, Essai sur roriginc dr 
la uohh'ssr cn Frmue (Paris, 1902) ; M. Ileync, Drutsrhe Hattsalirr- 
tiimrr (I,eipzig, 1899-1903) ; A. M. ffansen, Landudm i Nor^r 
(Christiania, 1904) ; J. Hoops, W aldhaumc n. I<ulturpflan:rnt im 
go in. Altcrtum (Strassburg, 1905) ; 1 .. F. A. WimnuT, Ixuiirskrifiens 
(')/’; /;/^/t 7 AV (Copenhagen, 1874); Dir h'ltnrnschri/i {BcrVin, 1S87). 

‘ (d) Rcdiqion. J. Grimm. Drntschr Mythologic (1st ed. 1835. 
4th ed. Berlin, 1S7S) ; Teutonic Mythology (trails, by J. S. Stnlly- 
brass, f.ondon, 1883) : K. -Maurer, Die lirkchrung dcs: nonorgist hen 
Stufnnioi .rum Chri'itcntum (Munich, 1855-50); \V. Mannhardl, Dcr 
luiumkuliwi dcr (icrmancn it. Hirer Xticliharstiimmr (Berlin. 1875) ; 
H. Petersen, ()m Xiirdbocriirs (iudcdvrkrlsc og Gudetro i Jfcdcnold 
(C'openhagen, 1876); il. Pfannensclimid, Grrmanischr J'rntcfcstr 
(HanovtT, 1878) ; V. Jahn, the deutschen Opfcrgcbrauchc (Breslau, 
1884) ; E. H. Mever. Conuinischr ^lythologie (Berlin, 1891); 
\V. Golther, Handbucli d. germ. M ythologir (Leipzig, 1895) ; J\ Herr- 
mann . fh'ut'ii/ir Mvt/io/ogir (rA“i])zig, 1898) ; Xordisrhe lil ytholngic 
(T.eip/ig. I 9 <v 0 ; IL M. ('hadwick. The Cult of Othin (Cambridge. 
i8r;t>) ; IC MogU. “ -Mythologie ” in I'aul’s Grundriss d. germ. Phil. 
(vol. 111., see above) ; P. D. Chantc)iie de la Saussaye. Gcsrhicduis 
van den (rod^dicii.'it dcr Gcnnancn (Haarlem, 1900) ; The Religion 
of the Tntfow; (Boston. 1902) ; F. Kautfmann. Paldrr : Mvthus u. 
Sage (Strasslnirg. 1902) ; F, II. Meyer, Mythologie dcr Grrnianen 
(Strasslmrg. 1903) (H. M. C.) 

TEVIOT, ANDREW RUTHERFORD, Earl of (d. i6r>4), was 
the son of \Villiam Rutherford of (^luarrelholes, Roxburghshire. 
His education was received in Edinburgh, and he took up the 
career of soldier of fortune. His s(‘r\aces were given to the 
French government, which maintained regiments of S(‘ottish 
mercenaries. On the restoration of ('hades If., Rutherford 
was taken into employment by his own king on the recommenda- 
tion of Louis XIV, of France. He had held a commission as 
lieutenant-general in France and had a high reputation for 
personal courage. Charles II. ga\e him the Scottish title of 
Lord Rutherford and the govcTnorship of Dunkirk, which 
had been acciuired by the Protci'tor OlivcT Cromwell. When 
Charles II. sold the town to Franct* in 1662 Rutherford was 
consoled by the command of the 2nd or Tangier regiment, was 
made earl of 'Feviot in the peiTage of Scotlaral, and was sent in 
i6b3 as governor to 'I'angier. His tenun* of office was very 
short, for on the 4th of ^lay 1664 he allowed himself to be en- 
trapped into an ambu.sh by the Moors, who carrii'd on incessant 
irre<(ular warfare against the English garrison, and was killed, 
together with nineteen officers and nearly five hundred men of 
his garrison. 

Sec VV. F. Lord, The Lost Possessions of England (London, 189O). 

TEVIOTDALE, the valley of the Teviot, Roxburghshire, 
Scotland. In a limited sense the word describes the .stretcli 
above Hawick (9 m.) and, in a wider sense, the whole vale, 
extending in a north-easterly direction from Teviothead nearly 
to the confines of the parish of Roxburgh, a distance of 23 m. 
It is sometimes incorrectly used as an alternative name for the 
shire, much of the area of which, in point of fact, lies outside 
the Teviot drainage basin. There are numerous points of 
interest in the dale. Henry Scott Riddell (1798-1870), the poet, 
was buried at leviothead. Almost side by side in th(‘ church- 
yard are the obelisk near his grave and the memorial .stone 
erected in the cemetery wall to John Armstrong of Gilnockic, 
the celebrated freebooter, who, along with several followers, 
was treacherously seized in 1530 and hanged at Caerlanrigg, 
in the immediate vicinity, by order of James V. Riddell is 
further commemorated by a monument on Dryden hill. 
Branxholm tower, the peel of Goldiclands, and Harden castle 
(on Harden bum, a tributary of Northwick water) are spots 
familiar through the writings of Sir Walter Scott and many 
Border b.allads. Five m. to the cast of Hawick stands the hill 
of Ruberslaw (1392 ft.). Among the crags on its summit is 
the rock, still called “ Peden’s c hair,” from which Alexander 
Peden preached to conventicles of f'ovenanters. Below Hawick 
interest principally centres around Minto, Hassendean — the 
Hazeldean of Sir Walter Sc'ott’s song, ‘‘ Jock o’ Hazeldcan ” — 
and Ancrum. 

TEWFIK PASHA (1852-1892), khedive of Egypt, son of the 
Khedive Ismail, was born on the t5th of November 1852. His 


mother was a fellah woman. Although the eldest son, he was 
not semt to Europe to be educated, like his youngcT brothers, 
but was left to grow up in his native country. In 1866 Ismail 
suc’ceeded in his endeavour to alter the order of succc'ssion to 
the khediviate. The title, instead of passing to the eldest 
living male di'sccndant of ]\Iehemet Ali, was now to descend 
from father to son. Ismail sought this alteration mainly bc- 
c'ause he disliked his uncle, Halim Pasha, who \\as his heir- 
presuniptiv(‘, and he is supposed to have imagined that he would 
be able to select whichever of his sons he pleased lor his suc- 
cessor. But he found, after the change had been made, that 
the powiTs interpreted the new arrangement applying 
strictly to the eldcsl son. 'Tcwfik therefore bicamc heir- 
apparent. He was gi\en a palaee near C'airo to live' in, and for 
twehe years he passed an uneventful life, farming, and estab- 
li.shing a reputation for good sense and lair dealing with his 
fellah tenants. In 1878 he was appointed prcsidimt of the 
council after the dismissal of Nubar Pasha. He held this ofhcc 
only for a few months ; linit this was long enough to show that, 
if he was unambitious and not particularly intelligent or ener- 
getic. he had the wisdom to refrain from taking a part in the 
intrigues which then formed the chief part of poliiic'al life in 
I'^gypt. He went liack to his estate, and settled down once more 
to a quiet country life. He was not left undisturbed for long. 
On the 26th of June 1879 Ismail, at the instanei? of (beat Britain 
and France, was deposed by the sultan, who sent orders at the 
same time that 'rewfik should be proclaimed khedive. 'I'he new 
viceroy was so little pleased l)y the news of his acc ession that 
he soundly lioxed the ears of tlic scr\'ant who first brought the 
tidings to him. Egypt at that time was involved in financial 
and political troubles brought alxmt by the policy of Ismail 
(q.v.). and the situation was made worse bv the inaction of 
England and Frant i; for some months following 'Lewfik’s ac- 
cession. Tewfik’s pc'ople were dissatisfied, his army disaffected ; 
his advisers were ru^arly all of tlu‘ aih enturer class, with their 
(wvn ends to gain ; and he himself had ni'ither the character of a 
strong ruler nor tlu' experic'nce that would have enabled him 
to secure an orderly administration of affairs. Disorder pre- 
vailed until November 1879, when the dual c'ontrol was re- 
established by the governments of Great Britain and France. 
For over two years Major ikiring (altcTwards Lord Cromer), 
xMr (afterwards wSir) Auckland Colvin, and M. dc Blignieres 
practically governed the country, endeavouring to institute' 
reforms while possessing no means of coercion. During all 
this time the disaffection in the Egyptian army was increasing. 
Tewfik has been blamed for his failure to take a firm line with 
the rebels, fmt his attitude was governed b\- his relations with 
Great Britain and France, and he was unable to control events. 
The dissatisfaction culminated in the anti-foreign movement 
headed by Arabi Pasha {q.v.). who had gained complete ('ommand 
of the army. In July 1882 the attitude of Arabi, who was 
carrying out defensive works on a large .scale, m.ade it nccessar\' 
lor the British admiral (Sir Beauchamp Seymour, afterwards 
Lord Alcester) to di'clare that he would bombard the forts of 
Alexandria unless they were handed over to him. Befon? the 
bombardment began it was suggested to Tewfik that he should 
leave the city and embark either upon a man-of-war belonging 
to one of the neutral powers, or in his own yacht, or in a mail 
steamer which w'as then in the port. His answer was, “ I am 
still khedive, and I remain with my people in the hour of their 
danger,” At his palace of Ramleh, 3 m. from the town, he 
was beyond reach of the shells, but his life was nevertheless 
imperilled. When the rebel soldiers attacked the palace he 
managed to make his escape and to reach another palace after 
passing through the burning streets of Alexandria. Here he 
was obliged to agree that a guard of British bliicjaekets should 
protect him from further risk. He showed his courage equally 
during the (holera epidemic at Alexandria in 1883. He had 
gone back to ( airo after the battle of Tel-el-Kebir, had con- 
sented to the reforms insisted upon by Great Britain, and had 
assumed the position of a constitutional ruler under the guid- 
ance of Lord Dufferin, the British special commissioner. When 
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the cholera broke out, he insisted upon going to Alexandria. 
His wife accompanied him^ and he went round the hospitals, 
setting an excellent example to the authorities of the city, and 
encouraging the patients by kind and hopeful words. In 1884 
Sir FA'clyri Ikiring went back to Egypt as diplomatic agent and 
consul-genrral of (Ircat Britain, llis first task was to demand 
that Tewfik should abandon the Sudan. Tewfik gave his con- 
sent with natural reluctance, but, having consented, he did 
everything he could to ensure the success of the policy which 
Baring had betm sent to carry out. He behaved with equal 
propriety during the negotiations between Sir H. Drummond 
Wolff and the Turkish envoy, Mukhtar Pasha, in 1886. His 
position uas not a dignified one — that of a titular ruler com- 
pelled to stand by while others discussed and managed the 
affairs of his country. The sultan was his suzerain ; in Great 
Britain he recognized his protector : to the representative of 
each he cndea\’oured to show friendliness and esteem. As 
time went on his confidence in Baring increased, until at last 
he deferred to the British agent in almost everything. On 
occasion, however, he acted on his own initiative, as when in 
June 18S8 he dismissed Nubar Pasha and summoned Riaz 
Pasha to form a ministry — an action influenced, nevertheless, 
by 'lewfik’s knowledge of the divergence of views between 
Nuf^ar and the British agent. Baring encouraged 'Fewfik to 
show his activity in matters of administration, and he took a 
great interest in all matters connected with irrigation, educa- 
tion and justice. He was not a particularly strong man either 
in mind or in character, but he showed a genuine desire to 
govern his country for its own benefit, lie understood the 
importance to Egypt of P>ritish assistance and support ; his 
natural shrewdness made him accept the British conditions ; 
his natural good feeling kept him from any inclination to in- 
trigue. In private life he was courteous and amiable. He 
had n(j desire to keep up the unapproachable stale of an oriental 
ruler. Indeed, in many ways his manners and habits were less 
oriental than Eiir(){)ean. He married in 1873 his kinswoman, 
Amina Hancm, with whom he lived very happily. She was his 
only wife and T(‘wfik was a strong advocate of monogamy. 
He died on the 7th of January 1892, at the Heluan palace near 
Cairo, and was succeeded by his eldest son, Abbas 11 . (<7.7'.). 

A warm tributt* to Tewfik’s inany admirable qiialilit-s was paid 
by IJ.iriufj; (Lord ( ronicr) in liis report on the administration of 
E^ypt lor 1.S91 (s(*c IC^vpt, No. 3, i«S92, pp. i and 2). 

TEWKESBURY, a market town and munit ipal borough in 
the 'Fewkesbury parliamentary division of Gloucestershire, 
England, 15^ m. N.E. of Gloucester by the Midland railwax’. 
T\)p. (1901) 5119. Jt lies in a flat pastoral district, with low' 
hills to the south, on the Warwickshire Avon, close to its junc- 
tion w ith the Severn. 'Fhe Scv(‘rn is crossed by an iron bridge 
wdth a flattciu'd arch of 170 ft. span, ercctecl by Telford in 1824. 
Of the great Bcnedi('line abbey, one of the richest foundations 
in England, refounded and enlarged by Sir RolxTt Eitz-Hamon 
in the 12th century on the site of an ancient hermitage and 
Saxon monastery, there only remain the gate and a few other 
fragments. 'Fhe abbey ehurch, however, consecrated in TT25, 
is a magnificent sp(*cirncn of early Norman. 'Fhis claboratti 
cruciform building consists of nave and side aisles, with transepts 
united by a grand central lower richly arcaded. The choir 
terminates in an apse and is surrounded by an ambulatory. 
One of the most remarkable features of the building is the 
uni(|ue western front, the ('entral part of which is occupied by 
one vast arch extending from the ground to the roof. Originally 
it was filled in with Norman windows, but a Perpendicular 
window' now' 0{'('upics the space. The w'hole building under- 
went restoration in the Decorated period, and of this style it 
is one of the finest existing examples. The Norman windows 
in the nave w'ere replaced, and stone groining w%as substituted 
for the carvx^d w^ooden ceiling, a like transformation taking 
place in the transepts. The Norman columns in the choir still 
exist ; hut above them rises a grand superstructure of Decorated 
work. The elegant clerestory windows are of the 14th century, 
with stained glass of the same date. 'Fhe ambulatory was re- 
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built some distance farther out, and from it projected a beautiful 
series of chapels. Fhe elaborate tombs include those of Sir 
Robert Fitz-Hamon, the Dc Spensers, Alan prior of Canterbury', 
Sir Guy de Brien, and the \ault of George duke of Clarence 
(murdered in the lower) and his wife Isabella. Edward, prince 
of Wales, slain after the battle of Tewkesbury (1471) by the 
Yorkists, is also buried in the church. Of the two organs, one. 
dating from the early i7lh century, is of singularly beautiful 
tone. In the High Street there are several ancient timbered 
and gabled houses. Remains of an ancient wall have been 
discovered adjoining the town. There arc a free grammar 
school (1625) and a number of charities and almshouses. 
Tewkesbury is chiefly dependent on its agricultural trade*. 
Below the junction of the rivers there is a great lock and weir 
on the Severn, up to which the stream is sometimes rc^’C‘rsed 
by the tidal bore. The borough is under a mayor, 4 aldermen 
and 12 councillors. Arcia, 2532 ac res. 

Remains of Roman encampments and roads prove that the 
earliest settlement near Tewkesbury {Tkeoteshurg, Theockes- 
biiria, llioohshuri) of which we have evidence was a military 
encampment against the British. It was the site of a Saxon 
castle and monastery, and its position near navigable rivers 
led to the growth of a town, which was a borough with a market 
in 1087 when it was part of the royal domain. It was subse- 
quently granted to Earl Robert of (Bouccster, who grantc'd a 
charter before 1107, which exempted the borough from certain 
tolls and from suit at the hundred court. Edward 111. con- 
firmed this charter in 1337, and made Tcwkesl)ury free from 
tolls throughout England. The borough was incorporated b\' 
Elizabeth by a charter of 1574, which was confirmed in 1604, 
1605, 1609 (when the manor and borough were rold to the 
corporation) and 1685, while the town was governed under the 
charter grantc‘cl by William III. in 1698 until the corporation 
was remodelled in 1835, the modern government consisting of 
a mayor, 4 aldermen and 12 councillors. Tewkesbury returned 
two members from i6o(^ to 1867, wdien it lost one member, 
and in 1885 the representation was merged in that of the? 
county. A fair on July 20 was granted in T323, and fairs on 
Sc‘plemhc*r 21 and August 24 in 1440, and on April 25 in 1574. 
For the last May 3 was substituted in 1605, and two mc^re fairs 
on Juno Ti and September 29 were granted in 1609. All these 
grants were* c'onilrmc'd by the charter of 1685. One fair only 
is now hc‘l(l, C3n Oc tober 10. It is a pleasure fair and a fair for 
hiring servants, and has lost the commercial importance of the 
early w^ool fairs. 'Fhe long-existing provision trade along the 
four rivers dec lined through railway competition. ClcHh-making 
lasted from the nth century until the beginning of the i8th ; 
gloving in the 17th century was followed by worsted-combing 
in the i8th. Cottem-thread lac'c’-rnaking, introduced in 1825, 
collapsed abcxit 1862. Tewkc'sbury w'as c;ncc celebrated for the 
manufacture of mustard, which c eased to be important at the 
end cT the i8th century. Stocking-frame knitting was the chi el 
trade in 1830, hut has been replaced by thg boot and shoe trade. 
Tewkesbury wcis strategically important in the Wars of the 
Rc)sc.*s, and w^as the site of a battle in 1471, and in the Civil War 
was four times besieged. 

Sec Victoria County History, Gloucestershire ; James Bennet, 
History of Tcxvkcsbury (1850); William Wyclc, History of Teivkes- 
bury (179H). 

TEXARKANA, two adjoining cities harming one community, 
situated on either side of the boundary line between Arkansas 
and Texas, U.S.A., about 165 m. E. by N. of Dallas, Texas ; 
Texarkana, county-seat of Miller county, Arkansas, pop. (1900) 
4914, of whom 2078 were negroes ; Texarkana, Bowie county, 
Texas, pop. (1900) 5256, of whom 1964 were negroes ; in 1909 
the joint population was locally estimated as 20,000. Texarkana 
is served by the Kansas (’ity Southern (Fort Arthur Route), 
the Texas & Pacific (of which it is the eastern terminus), the 
St Louis, Iron Mountain & Southern (Iron Mountain Route, of 
w^hich it is the southern terminus), the St Louis South-Western, 
and the Texas & Pacific railways. The public buildings include 
two city halls, a well -designed Post Office, which stands on the 
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state line and serves both cities, a county court house (on the 
Arkansas side), and a Federal court building (on the 'Fexas side). 
The chief trade is in lumber (especially hard woods, su(‘h as 
white oak and ash), cotton, cotton-sced oil and hides. Natural 
gas is piped h(‘re from the Caddo gas-fields, about 48 m. S., in 
T.ouisiana. 'I'he first permanent settlement here was made in 
1874 ; Texarkana, Texas, was incorporated in 1875, and Texar- 
kana, Arkansas, in 1881. 

TEXAS, a south central state of the United States of America, 
extending from lat. 26'^" N. to lat. 36“ 39' N. and from long. 
93 ° 30' W. to long. 106° 30' VV. A western projection is bounded 
N. by New Mexico, but the main portion of the state is bounded 
N. l)y Oklahoma, from which it is separated in part by the Red 
riv^er ; a northern projection (the Panhandle) is bounded E. 
by Oklahoma, but the main portion is bounded E. by Arkansas 
and Louisiana, the Sabine river separating it in part from 
Louisiana ; on the S.E. the state is bounded by the Oulf of 
Mexico ; on the S.W. by Mexico, from which it is separated by 
the Rio Grande ; on the W. by New Mexico. Texas is miu h 
the largest state in the Union. Its length and breadth are 
nearly equal — about 750 m. -and its area is 262,308 sq. m., of 
which 34 q 8 sq. m. are water surface. 

Phvsiral h'ratitrrs. — Texns is crossed by four physioj^rai>hic pro- 
vinces. In the S.K. are tlie West tiiilf Plains, a part of the Coastal 
Plain provinci*. Thence westward to the locjtli meridian are the 
prairies, the south-westward extension of the Prnirie Plain pro- 
vince. The Great Plains (really a plateau) coin])rise the W. half 
of the state, except a mountainous area in the W. part cjf the 
Panhandle, which belongs to the Basin Range province. T'he 
surface is principally a series of plains sloping S.E. from the high 
plateau or from the mountains in the W. to the low shore of the 
Gulf ol Mexico. The mountains of the Basin Range region, known 
in Texas as the 'I'rans- Pecos Ihrovince, rise in Guadalupe F*eak 
near the border of New Mexico, to nearly ycxx) ft. (the greatest 
elevation in the state), and the Great Plains have a maximum 
elevation in northern Texas exceeding 4000 ft., but from these 
heights the surface descends to sea level and the mean elevation 
of the state is about lyixj ft. The Gulf Plains have a coast line 
of about 400 rn., and are bordered along the Gnlf of Mexico l)v a 
series of long narrow islands and peninsulas, or saiidliars, which 
have been formed by the waves breaking on tlie shelving shore. 
Padre, the longest of these islands, extends noi'thward from the 
mouth of the Kio Grande more than 100 m. Back of the islands 
arc the rpiiet waters of lagoons, and at the mouths of rivers arc several 
shallow b.ivs indenting the mainland ; these bays were formed by 
only a slight subsidence of the land and the rivers are filling them 
with deposits of silt. For jo m. or more inland in the N. and 
for 50 m. inlantl in the S. the Gulf Plains are low and flat, seldom 
rising as much as icjo ft. above the sea. but fartlier W. the surface 
i.s more broken and rises to a maximum elevation of about 700 ft. 
Along a line drawn approximately S.S.W. from the S.E. corner 
of Oklahoma, the N.^\’. part of the Gulf Plains merges with the 
Prairie Pl.dns. The N.E. jiortion of the Fexas Prairie Plains is 
only gently rolling, but the S. portion is quite rugged, and the 
W. half rises in a succession of scarps or ste]>s to an elevation of 
25(Kj ft., to the Great Plains region, which extends westward past 
the valley of the Pecos rivt*r. One of the scarps or ste])s is the 
result of a great fault or dis]>lacement of the earth’s enist, and is 
known as the Balconcs fault scarp ; others arc due to erosion and 
weathering of alternatv layers of hartl an<l st)ft rocks lying almost 
horizontal. South of the jjarallcl of the S. lioundary of New 
Mexico the Great I Mains province i.s known as the Edwartls Plateau ; 
between the Edwards iflateaii and the valley of tlie Canadian 
river, as the Idano Estacado, or Staked Plains ; and N. of the 
Canadian V'allev, as the North Plains, '['he E. and S. parts of 
the Edwards Plateau and the E. margin of the Idano Estacado 
have been much dissected by hearbvard erosion of streams, but the 
central portion of the Edwards Plateau and nearly all of the Idano 
Estacado have a notably even surface rising slowly to the north- 
westward. In the S.E. corner of the 'Irans-I’ccos Province is a 
smaller plain known as th(i Stockton Plateau, but the remaining 
portion of this ])rovince is traversed from N.E. to S.W. by isolated 
mountain ranges of the Basin Range or block mountain type. 

I'he N. portion of the Panhandle is flrained by the (Canadian 
river eastwanl into the Arkansas. The S. portion of tlie Panluiiiflle 
and a strip along the N. border of the state. E. of the Panhandle, 
is drained by the Red river south-eastward into the Mississippi. 
The rest of the state is drained S.E. directly into the (xulf of Mexico. 
The Rio Grande and its principal tributary, the P(*cos, rlrain narrow 
basins in the S.W. ; these two rivers and the Canadian river rise 
in the Rocky Mountains in Colorado and New Mexico, but all tlie 
other rivers by which the state is drained rise within its borders. 
The Red, the Brazos, the Colorado, the Guadalupe, and the Nuec(‘s 
rise on the E. or S.F'. border of the Great Plains ; the Sabine and 


the Trinity, on the Prairie Plains ; and numerous small strearn.s, 
on the Coastal Plain. In the Great Plains region .md in tlie Trans- 
Pecos Province the rivers have cut dtH'p canyons, .iiul the character 
<)f the longer rivers in their up])er courses varies fiom mere rivulets 
late in summer to swift and powerful streams during spring freshets. 
Most of the large Fexas rivers have ilepositecl gnxit quantities of 
silt along their lower courses on the C oastal Plain, uhere tlu* current 
is olteii sluggish and the banks are periodically OM i llowed. 'Fexas 
has no large lakes ; l)\it freshwater lakes, which are fed either by 
streams or s})riiigs. are eommoii on the Coastal Plain ; the best 
known of tlunn are (iraml Lake in (.'olorado county, Clt‘ar T.ake 
in Harris county, and Caddo Lake on tlie Louisiana border. On 
the Llano Estacado there are both freshwater ami salt lakt's, aiu .1 
there are a few salt lakes in the 'Frans- Pecos Province and near 
the month of the F<io Grande on the C'oastal Plain. 

'Fh(‘ 'Fexas Cretaceous is notably rich in the* fossil remains of an 
invertebrate fauna and in the vicinity of W’aco ( reiaet'ous tossils 
of vertebrates liave l)een obtained. Fossils of Ixjth veutebrates 
and invertebrates are also common in the Permian and Jurassic 
formations. 

Fauna. — 'fhe varied fauna and flora of Texas may be classified 
in the following life-zones : thc‘ Canadian zone', on the higliest 
parts of the Davds Mountains ; the Transition zoii<‘, including high 
parts of tlic^ Davis, Chisels and Guadalupe mountains ; the iq>per 
Austral zone, Ifpper Sonoran divi.sion. in the raiihandle. K. of 
the Pecos Valley, and in the Staked Plain and Ftlwards Plateau ; 
and the vvidely extending Lower Austral zone. Lcjvering most of 
the state and subdivided into the Lower Sonoran or arid western 
part, the Austroriparian, or Iiuinul eastern, and fhe narrow (dilf 
Strip, which is semi-tropical. Originally great lic'nls of Ifison 
roamed over thc' 'Fexas plains, and efeer, bears .ind wolves were 
numerous. (\sp(‘cially in the forests. Only a few of the larger wild 
animals remain, but tlie 'i'exas launa is still vari* (l, for it includes 
not only many species common to northern and eastiun l.’nited 
States but also several Mexican s])ecies. The few rc'maining bison 
arc on a ranch lurar ('loodnight. in Armstrong county, where tlicy 
have been crossed with polk'd Angus cattle. White tailed. Sonora, 
and grey muk'-deer (Odocoilcus) are found in tlie soutli-wesb'in 
counties; and there arc* a few antelope (Antilocapra Americana) 
in the west. Louisiana bears {Ursns lutcolus) still inhabit the 
inaccessilik-? canc'brakes near the coast, and occasionally one is 
found farther west ; and in the western mountains black (and 
cinnamon) bears, including tlie New Mexico black bear (Ursus 
Amcriranus ambivceps) still are found. Coyotes or prairie wolves 
(of which there is a local sub-species, Canis nchfacensis icxensis), 
grey wolves, prairie dogs (go|.)hers), and jack rabbits art' coiimion 
on the plains ; less common are the grey wolf or k)l)o (Canis ^riseus) 
and the timber wolf ; and there arc .several sjx'cies of foxt's. includ- 
ing the swift, (xittontail rabbits, raccoons (including the iMexican 
variety), and squirrels are common in th(‘ foo'sts. A few otters, 
licavers and minks are still found in eastern 'Fc'xas. Ojiossuins 
and skunks (several varieties ol llie Mephitis and several of the 
Spihn>ale, including S. interrupta, the prairii' spotted skunk or 
" hydrophobia cat ”) are found in nearly all parts of tlie state. 
The peccary (Tavassn anmilatum), tlie armadillo ( 7 V//// nnvemeinrtnm), 
the civet-cat (Bassarisrifs astufus flavus), the M(*xican bigliorn 
(Ovis mexicanus) and th(' jaguar are Mexican species found in 
southern or south-western 'F«‘xas. The Mexican cougar (Ju/is 
hippotrstrs a.7ten(s) is found in the w('st. Ollier felines an' tlie 
ocelot (F. pardalis linutis) and red and grey cats (F. caconiilli) 
in the south, the Texan Ivnx (Lynx rufus texensis) in the south- 
east, and tlie plateau wild cat (/.. haiicyi) in the west. 'Fliere an* 
several varieties of grasshopper mice (Oryrhomvs), white-fiioti'd 
mice (Feromvsfus), harvest mice (Rrithrodontnmys), rici'-rals (Ory- 
zomys), wood-rats {'Se<d(>nia), voles (M icndits), Ac. Bats infial.iit 
caves in Burnet, Williamson, Lampasas, (Jilk'spie and other 
counties. The mocking bird is the principal song bird and it 
ami the lark-sparrow arc common throughout the slate. TF. 
snowy heron is a rare plume bird seen occasionally along the coast. 
'Fhe scissor-tailed flycatclu'r, or 'Ft xas l:»ird ol paraflise, is eomiiion 
on the ])rairies and in tlic lightly wootled districts. 'Flie 'Fexas 
screech-owl, the 'Fexas woocfiiecker, and the road runni'r, or ground 
cuckoo, are found mostly in soiithi'in and south-western 'Fexas. 
Among birds common 1«) Texas as well as to tlie other Southern 
States are the cardinal, goklcn -frfinted woodjK'cker, Mississijuii 
kite, mourning-dov(', and turki'y-buzzard. In a. narrow strip 
along the (;iilf tliere are some Mexican or tropical birds, imtably 
the caracara and two varieties of grackle (M fraqiiiscahts). 'Fhe 
I exas Bob White or 'Fexas cjiiail is found principally in 'Fexas 
and a few neiglihonring stab's. 'Fhe 'Fexas game liirds consist 
chiefly of plove r, snijie. teal, mallard and wild geese. Texas has 
also the American coot or mud-hen anrl the pelican. Of reptiles 
there are tlie alligator, and several species each of turtles, lizards 
and snakes. Alligators an* found in the low coast region and are 
especially numerous in the Nueces river. The painted ])ox tortoise 
IS common in the central part of the stale ; the siiapTiing-lurtle 
and the soft-shell turtle in most of the rivers and creeks- the 
Lotiistana mud-turlk‘, in tin; coa.st marshes. 'Fhe horned lizard 
or horned toad (Phrynosoma cornutum ; P. hernandcsi ; P. modestum), 



TEXAS .689 


is the most common of Mexas lizards, except in the western counties 
where the Tr\'as rock lizards {Sceiop(>yus torquatiis ; S, clarkii ; S. 
spinnsus : S. ennsohrium : S. dispar) are numerous. The tree swift, 
or scaly lizard, is also an inhabitant of western and south-western 
Texas, 'the green lizard, the fence lizard and whip-tailed lizard 
{Cntmidnffhtnus f^itlaris ; C. scxlineatus ; C. ti'ssrlalns, &c.) are quite 
widely distributed. The (bla Monster {Hclodernia suspectum), a 
poisonous li/.ird, wliose bite is injurious but rarely, if ever, fatal to 
man, also oct urs in the desert regions. The blow snake, or spreatling 
adder {Hctcrodon platvrrhinns), black snake {Ihtscaaion constrictor), 
coach whip {Liascaninn fla^cllimi), and jirairie bull snake [Pituophis) 
art' coininon ; the diamond water snake (Matrix fasriata) is fouinl 
along creeks ; the king snake (Lamproprllis f^rtida), in central and 
southern Texas ; and the pilot snake {CallopcUis obsotetus), mostly 
in the wood- of IVrcLennan county. Among venomous snakes tlie 
harlequin, or coral snake (Elaps fulvins) is common along the 
coast ; the copperhead (Af{kistrodon contortrix) along the wooded 
banks of i reeks and rivers ; the cottonmouth (A gkistrodon pisri- 
Vions), in all parts of the state except the more arid districts ; the 
“ sid(‘wip(T. ’’ or massasauga (sSistrurus cnii uatiis constyrs, sometimes 
called Crotalophoriis tcri^r minus) and the ground rattlesnake {Sis- 
truriis niiliai ins), in all sections. The green rattlesnake {Crotalus 
nin/ossns) inliabits the valley of the Rio Grande ; the plains rattle- 
snake (CrtHalns ronflurntns), the north-western counties ; the 
diamond rattlesnake (C. adamantcus), the wooded river bottoms ; 
the T(*xas rattk'snake, wc^steni Texas and the southern coast 
counties ; I he banded rattlesnake, a tew widely separated woodland 
<listric1s. There are several varieties of the skink {Eumcccs). 
Freshwater fish, consisting mostly of cattish, buftalo fish, bass, 
sunlisli ami drum, an* common in the lower courses of the rivers. 
(.)ysters. cl.iins, and shrimp abound along the coast, and there are 
more than ^oo species of molhisks in the state. The boll-weevil, 
preying on the cotton, is the most noxious of tlie insects. 

I’lora. — The arboreal flora of T.ouisiana and Arkansas extends 
into north eastern Texas, conformable with the ( oastal Plain, 
where, immediately south of the Colorado river, the great pine 
belt of tlu' Atlantic and Gull coasts terminates. The flora of the 
(hvat Plains region, consisting jwiiicipally of nutritious grasses, 
enters the north-wesbTu ])ortion of tlu' stat(‘ and extends .south 
to the F’d wards Plateau and east into the T’rairie Plains region. 
The peculiar plants of the Ttocky Mountain plateaus ]jenetrate 
into the 'Trans-Pecos n'jpfni, while the north M(‘xican flora, includ- 
ing the Ac,nvr Icchr^uilla, a valuable commercial fibre, is found 
along the IGo Grande. 'The central region is a transition gnmnd 
where these floras find rejuesentation generally in deterioratetl 
and dwarfed species. The long-leal pine is the dominant forest 
tree; on the uplands of the Goastal Plain, north of the Colorado 
riv(‘r, for loo m. or more from the coast ; farther inland and 
especially in the north-eastern corner of the state, it is snceeederl 
by tlie .short leaf pine. Between tlie rising swells cif long-leaf pint* 
lands are impenetrable thickets ot hawthorn, holly, privet, plane 
tn'cs and magnolias. Loblolly jiiiie, cyfiress. oaks, hickory, ash. 
})ccan, maple, beeeh and a few other deciduous trees arc inter- 
sjiersed among both the long leaf and the short -leaf pines, aiul the 
proportion ot deciduous trees inert'ases to the we.stward. In the 
broad river valleys of the eastern ]iart of tlie T’rairie Plains region 
are forests and isolated grova*s eoiisisling jirincipally of ])ecan, 
cy]>ress, cottonwood and several species of oak. Farther west 
two narrow belts of timber, consisting mostly of stunted ])ost oak 
and black jack, and known as the Eastern an<l Western C'ross 
Tinibeis, cross the prairies southwanl Iroin tlie Red river, and a 
low growth of nics(juite, other .shrulis and vines are common in 
the (‘astern half ot the Prairie Plains. The western halt of these 
plains has only a few trees along tlie watercourses and some scraggy 
Inishes of oak, juni]ier and cedar in the more hilly sections. In tlie 
canyons of the h'd wards Plateau grow the ]wcan, live oak, syca- 
iiioiV, elm, walnut and cypnxss ; on the hilly dissected borders 
of lh(* .same plateau are cedars, dwarf and .scrubby oak, and higher 
up are occasional patches of stunted oak. called “ shinneries.” 
Th(‘ iqiper slo])es of some of tlie mountains in the Trans-Pecos 
region are clothed with forests of large pines, cedars and other 
trees. Smaller tr(*es and shrulis grow farther down the same 
mountain slopes, but other mountains and the valleys are wholly 
<lestitute of tre(*s. J'he entire valley of the Rio (irande, from 
FI Paso to Brownsvilk’, grows many species of cactus, and other 
prickly coriaceous shrubs. Tlic low country along the coast is 
covered cliielly with grass(‘s and rushes, but scatttTed over it are 
clunqis of live oak, called “ mottes.” ('.rasses representing several 
species also cover most of the (iivat Plains, the uplands in the 
southern portion of the Coastal Plain, and the treeless portions 
of th(^ IVairie Plains and the 'Trans-Pecos region. 

CMmatc.~\\\ the region of Galveston, along the nortlicrn section 
of the coast, whi're southerly or south-easterly winds from the 
Gulf prevail throughout the year, the climate is warm, moist and 
equal )le, but the moisture decreases westward and south-westward, 
and the equability, partly because ot northerly winds during the 
winter months, decreases in all directions inland. Ihe mean annual 
temperature decreases to the north-westward with an increase of 
both altitude and latitude, and ranges from 73*" F. in the lower 


Rio Grande Valley to 55° F. in the northern portion of the lAan- 
handle. The range between the mean of the maxima of the summer 
months (June, July and August) and the mean of the minima 
of the winter montlis (December, January and F'ebruary) is only 
from H.S° to 5tP at Galveston, but at Mount Blanco, Crosby county, 
on th(? eastern border of the Llano Estacado, it is from to 26°. 
During a pericKl of twenty-six y(*ar.s (from January 1882 to December 
1908) the greatest extremes that were recorded in the state by the 
United States Weatlier Bureau were 113^* at El Paso in June 1883 
and -- I TP at Amarillo, Potter county, in the Panhandle, in February 
1899 ; within the same period the extremes at Galveston ranged 
only from 98'’ to 8“. Along the coast the average number of days 
(luring a year in wliiidi tlie tmiiperature lalls below freezing-point 'is 
only 3 or 4, but in the Panhandle this average is ill. January is the 
coldest month in nearly all parts of the state and July is the warmest. 
The mean temperature for January decreases from 59° at Browns- 
ville, at the soutlKun extremity (if the state, to 36° at Amarillo 
in the Panhandle. The mean tenqicratun; for July is 85° both at 
Beeville, Bee county, in the southern coa.st region, and at Waco, 
much farther north' but also farther inland ; at Amarillo it falls 
to 76®. The average annual rainfall decreases cpiite regularly 
westward and south-westward from 47*6 in. at Galveston to 9*3 in. 
at El Paso. .Along the coast the autumn months are the wettest 
and the spring months are the driest ; for example, at Galveston 
the rainfall amounts to 5-7 in. in Si'ptember and only 2-9 in. in 
April. In tlu* middle, east(*rn and north-eastern parts of 'Texas 
the spring months are tlu^ wettest and the winter inoiiths are the 
driest ; lor (‘xample, at Waco the rainfall amounts to 4*1; in. in 
May and only i'9 in. in December. In the western and south- 
western parts the summer months are the wettest and the spring 
months arc the driest ; tluis, at hd Paso the rainfall amounts to 
2-2 in. in July and only ()*2 in. in Ajnil. 'The average annual 
snowfall for flu; slate is about 5 in., ranging from 19 in. in the 
north(‘rn ])ortion of the Panliandle to scarcely any along the coast 
and in the lower Rio Grande X’alley. Tlie prevailing winds are 
soutlu‘rly or south-easterly throughout most of the state in sjiring 
and .suinnu‘r. Along the coast they continue in the same direction 
throughout the year, but inland tliey usually .shift to the north 
or iiortli-west either in autumn or winter. 

Soils. — 'The Coastal Plain has for the most jiart a light sandy 
s(.)il, but there is a fertile alluvium in the riv(*r bottoms and good 
clay soils on some ol tlu* iqilands. The eastern pari of the Prairie 
Plains is a belt known as the Black Prairie, and it has a rich black 
soil derived from lTp]->er ('n'taceous limestone ; immediately west 
of this is another b(*lt with a thinner soil derivec] from Lower 
(Yetaccous rocks ; a soutlicrn part of the sanu^ plains has a soil 
derived from granite ; in a large area in the north-west the plains 
have a reddish clay soil derivi‘d from Permian rcxks and a variety 
of soils — good bhick soils and interior sandy and clay soils — derived 
from (kirboniferous rocks. A very thin .soil cov(‘rs tlie Fkl wards 
I’lateau, but 011 tla* Llano Estacado are brownish and reddish 
loams deriv(*d from the sediments of a Neocene lake. 

Agriculture, — The total farm acreage was 125,807,017 acres in 
IQ(X), the total numlier ol farms’ being 351.085, their average 
acreage 358.3 acres, 8.p(> ]K*r cent, being operated by white fanners, 
'riiere were 11,220 farms of khx) acres and more ; 10,183 between 
50(j and icxxi acres; 115,393 lietween ickj and 500 acres; and 
88,537 l^’fween 50 and kk) acres. 

'riie production of Indian corn was 122,25o,(kx) bn. in 1909 
(valued at 5$02.9io,orx)) ; the wheat ('rop, q.o^o.cxxi bu. (vnlucfl 
at S5,95().(x:x)) ; the oat crop, i t,5(x),oo() Im. (valued at $7, 13(),(xx.)) ; 
the rice crop, 9.8(14 ,cxxj l>ii. (valued at 87,71 7, (xxi) ; tlie acreagc 
under hay was f>]8,(x)o, the crop b(*ing 587 ,{xj<j tons and its value 
$b,g85,(xx». 'Texas ranked first in 1809 among the states in the 
production and valiu* of cotton, the a(T(‘agc of which increased 
from 2,178,435 acres in 1.S79 to 6,900, 367 acres in 1899, and the 
number of comnuTcial balt*s from 805.284 in 1879 to 2,506,212 in 
1899, wlicn the total cro}) was valiu'd at $(/).729,304. The esti- 
mates for I9rx> were 9.33.4,000 acres and 2,57o.(xx) liales. 

In fhe value of live stock on farms and ranges. 'I'exas ranktul 
seventh among the states in 1880 and second in 1900, with a value 
of 8240.576,955. 'The value of all domestic animals on farms and 
ranges in igoo was .8236,227.934, 'Texas ranking second in tliis 
resiiect among the stales. The censuses from jSTkd to ig(x) showed 
n far greater number of neat eatth* on farms and ranges in 'i'exas 
than in any other state or Territory ; in igtx) the number was 
7.279,935 (excluding sjiring calvc's) ; and in 1910 there were 
8.^o8,(xxi n(*at cattle including 1,137.000 milch cows. In the 
number of horses the state ranked third in 19^)0, with 1,174.003 
head — cxciuding colls — and in 1910 with i.369,(X"xj head. In the 
number of mules the state ranked first liy a wide margin in igixj, 
with 474,737 h('ad, and in 1910 with 702. (XX) head. In the number 
of swine the state ranked eighth in ig(X) with 2,665,614 head, and 
third in lyn; with 3,205,ocx_) head. In the number of sheep the 
state rose from fourth rank in 1880 to first in 1890, but dropped 
to tenth rank in igcjo, when there wi^rc 1,439,940 head ; in ign") 

* Not including farms of less than three acres and of small pro- 
ductive capacity. 
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there were 1,909.000 sheep in the state. The wool product of the 
state in igw was lb, and in 1910 was 8,943,750 lb 

washed and unwashed and 3,040,875 lb scoured. In tlie number 
of chickens (13,562,302 in 1900) the state ranked fifth, and in the 
number of ducks, geese and turkeys (1,299,044 in iqih'). ranked 
first. 

The cereals grow generally throughout the state, excepting in 
the arid western lands. The crop of Indian corn is especially 
large in a belt of counties beginning near the norlli-eastern corner 
of the state and extending in a south-westerly direction. Most of 
the rice is raisetl along the seaboard, in the south-eiistern corner 
of the state. The largest crops of cotton are grown in the cereal- 
growing counties. 

Forests a}id Timber, — About 64,tXK') sq. m., or 24 per cent, of 
the area of Texas, is estimated to he wooded. The area of yellow 
pine forests (the stand is estimated at 67, 5^8-5 million ft.), and the 
lesser one of hardwood, together with considerable softwood, repre- 
sent lumber-producing possibilities of much economic importance. 
d*he pine and hardw'oo<l are.is occur chiefly in the north-eastern 
part of the state, and are bordered on the west by scattering grow ths 
of liardwood. extending as far westward as Austin. Sparse scrub 
tiniher, of little value except for posts, poles and rough beams 
and for fuel, occupies the region westward to approximately the 
longitude of the Pease river. Outside of these general areas, forest 
products are of relatively little value, the exce])tions being the 
dense growtlis. in certain restricted areas, of live-oak. which is in 
demand for ship timbers ; and scatltTing patches of hickory, which 
is requisite lor certain rnanuf.utures. The pine and hardwood 
forests are of great economic \alue because of the density of their 
growth, and there are at hand t]\e means of prolitable development 
of this irulnstry in the numerous watercourses which make logging 
cheap aufl e.x])editious. The mapU'. walnut, oak. ash. beech, elm, 
gum, sycamore, hickory ami poplar, ftmnd on the soutiiern slope 
of the Osage highlands, on tlie uplaiuls about the source of the 
highlands and in the central jiortions of the Red river valley, arc 
valuable for cabinet woods. The cut, consisting almost entirely 
of yellow pine, w'as valued in 1900 at §P\-96,.f.73. 

Fisheries, — Idle value of the fisheries product of TVxas increased 
from §286,610 (7.174,550 tb) in 1S97 to $353,814 (8.044,404 lb) 
in 1902 : and the amount of capital investc(l in the industry from 
S237.496 in 1897 $373,724 in 1902, but the number of wage- 

earners employed decreased slightly —from 1190 in 1897 to 1144 in 
1902. Tlie values of the principal catches in 1902 were : red 
snapper, $103,398 ; oysters, $100,359 ; squeteague, $49,577, and 
channel bass, $30,525.^ 

Minerals. — Tlie total value of the mineral products of Texas in 
iSgo ivas $1,986,679; in 1902, $6,981,532 ; in 1907, $19.80^7,458, 
and in 1908, $15,212,929 — tiie valuations for the tw'o years last 
named being those of the United States Geological Survey. By 
far the largest item in these totals after 1902 represented the value 
of petroleum. Lillie attention was ]iaid to this resource until 
1883 ; in 1890 the product was valued at only $227 ; and five 
years later it had increased to only $250. A good (puility of oil — 
better in fact than the Ohio product, but not as good as that 
of Pennsylvania —was accidentally found at Corsicana, Navarro 
county, about 1894, and in 1898 it was discovered at a depth of 
1040 ft. In 1901 an extraordinary “gusher” well was drilled 
near Beaumont, Jefferson county ; in tlie nine <lays before this 
W’cll was cappeii. it threw' a stream of oil 160 ft. high, and ])onred 
out about 5oo,(xxi barrels. 'I'lie develojuncnt of the Hardin county 
field also began in 1902. As the result of th(?se develojiments, the 
value of the oil product increased from .$277,135 (546,070 bbls.) 
in 1898, to $871,996 (836,039 bbls.) in I9(H> ; to S4.174.731 
(18,083,658 bbls.) in 1902; and to $10,410,865 (12.322,696 bbls.) 
in 1907; it decrcaseii to $6,/<x),/(.)S (11,206.464 bbls.) in 1908. 
The value of the bituminous coal output was ,$46^,900 (184,440 
short tons) in 1890; $1,581,914 (968,373 short tons) in igw ; 

$2,778,811 (1,648, (>59 short tons) in 1907 and $3.4i9..vSi (1,805.377 
short tons) in I9<78. The value of the protluct of limestones and 
dolomites in ipex) was $124,728 ; in 1902, $228,662 ; of sand- 
stones and quartzites in igw, $37,038 ; in 1902, 8165,565 ; while 
the value of all stone producctl in 1907 was $497,962, and in 1908, 
$659,574. Natural gas was discovered in Washington county in 
1879, but was not commercially used in that vicinity until 1888. 
In 1902 gas was discoverei! in Jefferson county. Other minerals 
found in small quantities are copper, lead, zinc, iron ores, man- 
ganese ores and tin. 

Manufactures, — ^Thc value of the manufactured products of 
Texas in 1905 was $150,528,389, the capital invested in manu- 
facturing being $115,664,871, and the number of factories, 3158. 

In the value ($14,005,324 in 1900* and $18,6198,815 in 1905) 

' Publications of the U.S. Commission of Kish and Fisheries. 
Part xxix.. Report of the Commissiemer for the Year endimi, June 30. 
1903 (Washington. 1905). 

* The statistics given in the text for 1900 from this ]7oint nre 
for factory products and are thus comparable with those given 
for 1905 ; the special census of the latter year was limited to the 
manufactures under the factory system. 


of its cotton-seed on and cake product Texas surpas..(‘d all other 
states. Flour and grist mill products advanced in value from 
$11,948,556 in 1900 to $22,083,136 in 1905. The values of other 
protlucts in 1905 were as follows ; slaughtering and meat packing 
(wholesale), 815,620,931 ; lumber and timber pro«liicts (whicli 
employed the largest average number of wage-earners — 13,33”. or 
27-2 per cent.), 816,278,240; cars and general shop construction 
and repairs by steam railway companies, $10,472,7.12 ; printing 
and publishing, $7,782,247 ; foundry and machine sliop products. 
1905. $4,952,827 ; malt liquors, ^$4. 1 53.938 ; satldlery and harness. 
1905. $3,251,525. The highest average quantity of rough milled 
rice per establishment in the United States in 1905 was for T'cxas, 
where seventeen establishments produced an average of 1 8,598,259 lt>, 
valued, together W'ith tliat of other rice ])roducts. at ,$.1.(138,867. 

Transportation. — Ihitil the middle of the 19th century transpor- 
tation lacihties remained practically undeveloped in Texas. In 
i86o the steam railway mileage was 307 m. ; in 1870, 71 1 m. ; 
in 1880, 3244 m. ; in 1890, 871^ m. ; in 1905, 11,949 m. ; in igr)/. 
12.8/7 ni. ; and in 1908, 13.066 m. Most of this milcagt? is in the 
eastern part of the state, the western and southern portions having 
slight railway facilities. 'The ]>rinripal railway systi lus are the 
Southern Pacific, the Santa Fc. the Texas Paciiic and the 
Colorado & Southern. The inland waterways incliid** the 25 ft. 
ship canal from the Gulf to Port Arthur (the Port Arthur canal), 
opened in 1899, and transferred to the United States government 
in 1906 ; the Cxalveston and Brazos River canal. 29*5 m. long and 
of a ruling depth of 3 ft., also acquin'd by the government in 1902, 
and a privattdy owned canal, 9 in. long and fnmi 6'5 tt. to 10 ft. 
deep, exteiuling from ('orpiis ('hristi to Aransas Bay. Other 
important waterways which have been aiithorizi'd by the United 
States government and on which work was proceeding in 1910 are 
canals from the Rio (rrande river It) the Mississippi river at JJon.ild- 
sonville, Louisiana ; and ” a navigable channel dejfih nf 5 ft. in a 
canal along the coast of Texas, underlying the lagoons lying between 
the islaiuls ami the mainland ” to develop light navigation to 
])oinls not reaeluM by the railways. Another important under- 
taking is tlu? deeptming of llu‘ Trinity river to Dallas, a clistanee 
of 511 m., tliereby affording a navigable waterway ahnost to the 
northern boundary of the state, ('ongressional appropriations for 
the survey, improvement and mainfcuiance of w'aterw'a\'S began in 
1852; amounted to $15,1)55,688 between 1891 and i89() inclusive, 
and $1,613,829 betweim 1897 and 1907; the total ajipropriated 
being $23,240,419. The ports of entry of Texas are Galveston, 
Corjms Christi. Eagle Pass, El Paso and Brownsville. 

Population. — 'The population in t88o was 1,591,749; in 1890, 
2,235,523 ; in T900, 3,048.710 ; and in 19JO, 3,896,542.’* Of the 
population in 1900, 94-1 per cent, was native born, 79-6 per cent, 
was white and 20*4 per cent, (or 620,722) was negro, or of 
negro de.sccnt. There were in 1900, 2,2^9,088 native whites, 
179.357 persons of foreign birth, 836 Chinese, .370 Indians and 
Japanese. Of the inhabitants born in the United States 130,389 
were natives of Tennessee, 129,945 of Alabama, 90,584 of 
Mississippi, 77,950 of Georgia and 75,633 of Arkansas; and of 
the foreign-bom 71,062 WTre Mexicans, 48,295 Germans, 9204 
Bohemians, 8213 English, 6870 Austrians and 6173 natives of 
Ireland. Of the total population 471,573 were of foreign parent- 
age — i,c. either one or liotli parents were foreign-born, and of 
those both of whose parents were foreign-born 70,736 were of 
German, 10,967 of Bohemian, 7759 of Irish and 6526 of Austrian 
parentage. Tn 1906 1,226,906 inhabitants of the state were 
members of religious soeieties. Of these 401,720 were Baptists, 
317,495 Methodists ; 308,356 Roman (Tatholies ; 73.556 

Disriples of Christ ; 62,090 Presbyterians ; 27,437 Lutherans ; 
14,246 Protestant Episcopalians ; 7745 members of the German 
Evangelical Synod of North Americ’a, and 1856 Congrega- 
tionalists. The principal cities of the state are San Antonio, 
Houston, Dallas, Galveston, Fort Worth, Austin, Waco, El 
Paso, I.arc(lo, Denison and Sherman. 

Administration. — 'Texas as a part of Mexico was governed 
under the constitution (1827) of the “ Free State of Coahuila 
and 'Texas ” ; a separate constitution adopted in 1835 was 
never recognized by the Mexican government and never went 
into effect. The Texan Declaration of Independence, adopted 
in November 1835, was accompanied by a provisional constitu- 
tion ; and wdth the Declaration of Independence of Man'h 1836 
there were adopted an executive ordinance and a constitution. 
As a state of the United States Texas adopted a constitution 
in 1845, another in 1866, and a third in t 868, and is now' 

* In other census years the populations were : 1850 (the first 

under the United States), 212,592 ; i860, 604,215 ; 1870, 818.579. 
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colleges ; the Sam Houston Normal Institute (1879) at Huntsville, 
the North Texas State Normal (1001) at Denton, the South-west 
Texas Normal (1903) at San Marcos, the Scliool oi Industrial Arts 
for girls at Denton, and the l^airie View Industrial and Normal 
School for negroes near Hempstead. The system is not 

unihed or organized : the university’s department of education, 
the school for girls at Denton and the negro normal school all issue 
teachers’ certificates, but are not under the control of the State 
Department of Kducation or the State Boanl of ICducation. The 
state library and museum are a part of the Department of Banking, 
Statistics, History and Insurance. Denominational schools are : 
Baylor University (Baptist ; 1845). at Waco, with a medical de- 

partment at Dallas •, the Hast Texas Normal and Tndnstrial Academy 
(Baptist ; 1905), at Tyler ; Trinity Univ’ersity ((‘umberland Presby- 
terian ; 1869), at Waxahaehie ; Austin (dllege (Presbyterian ; 

1850). at Sherman ; South-western University (Methodist Epis- 
copal ; 1873), at Georgetown, with a medical department at 

Dallas ; the Polytechnic College (.Methodist Episcopal, South ; 
1891), at Fort Wortli ; Texas Holiness College (Holiness; 1899), 
at Pcniel. near Gretuiville ; Texas ( hristian University (Christian ; 
1873 until 1S95 at Thori)’s Spring; until 1002 Add Ran College), 
at Waco; St Edward's (ollegc (l^oman Catholic, under the Con- 
gregation of the Holy Cross ; 18X5), at Austin ; St Mary’s ITni- 

versity (i8:;4 ; since 1884 under the Society of Je.sus), at Galveston ; 
St Basil’s College (under the Basilian Fathers ; i8gg). at Waco ; for 
girls, Baylor Female College (Baptist ; 1843). at Belton ; San 

.Antonio Female College (Methodist J£j)iscopal, South ; 1894), at 

San Antonio ; North 'I'exas Female ('ollegc (Methodist Episcopal, 
Soulh ; 1877). at Sherman ; and the Academy of onr Lady of the 
Lake, under the Sisters of Divine Providence, at San Antonio ; 
and for negroes Paul Quinn College (African Metho<list Episcopal ; 
1881), at Waco; Tillotson College (Congregational: tSSi). at 
Austin ; Samuel Iloiiston College (Methodist Episcopal ; 1900), at 
.Austin; Bishop ('ollege (Baptist; i8tSi), at IMarshall ; Wiley 
I diversity (Alethodist Episcopal ; 1873), at Marshall ; and Texas 
College (Coloured Methodist Episcopal ; 1893). at Tyler. 

Charitable and Penal histitutio}is. — 'I'exas has <lonc more than 
any other Southern slate for the humane and scientilic treatment 
of its dependent and defective classes. There are insane asylums 
at Austin (the State Lunatic Asylum), San .Antonio (the Soiith- 
westeni Insane Asylum), and Terrell (North Texas Hospital for 
the Insane) ; the 'iVxas School for the Deaf (1837), an institution 
for (leaf, dumb and blincl coloured youths (1889), a School tor 
the Blind (1836). and a home for de-|H‘ndent Confederate soldiers, 
at Austin, a state orphan home (1889) at Corsicana, an e])ileptic 
colony at Abilene, and a state reformatory (1889) for boys under 
seventeen years at Gatesville. A statute of 1899. authorized by a 
constitutional amendment of 1897, instituted a system of pensions 
for Confederate veterans. For this purpose .$2o<>.orK) was ap])ro- 
priated during the fiscal year 1902-1903. The maximum permitted 
by the ronstitiition is §230,0(^0 per annum. The penitentiaries are 
at Huntsville an«l Rusk, and there is a reform school for juvenile 
offenders at Gainesville. The convict lease system in its most 
objectionable form was abolished in 1883, anrl convicts are now 
employed on state account or by private contract. There are 
several state farms in successful o])eration. Each of these institu- 
tions, i)enal and charitable, has its own superintendent and board 
of managers, appointed by the governor. 

Finance. — 'I'he heavy debt incurred in the struggle with Mexico 
was paid out of the .Sio.rxMD.rxK) received from the United States 
government under the Compromise of 1830. New loans were 
made during the (*ivil War, bnt they were repudiated by tlie con- 
stitution of 1 86b, and were made void by tlie Fourteenth Amend- 
ment to the Federal constitution. The extravagance of the 
Rec(jnstruction governments resulted in the accumulation by 1876 
of a debt of $4,792,304, The constitution of 1876 h)rbids tlie 
borrowing of money exc<*pt to supply c.asual deficiencies of revenue 
(amount limited to $200,000 at a time), rc]H*l invasion, suppress 
insurrection, defend the state in war, or pay existing debts, fhe 
nominal amount of the j)ublic debt on the ist of Si-ptemlw'r 1908 
was $3,989,40f). bnt the figures are misleading, because, with the 
exception of $22,000 (held ])artly l)y counties), all of these obliga- 
tions were in the permanent school fund or in funds for the Univer- 
sity, the Agricultural and Alechanical College, and the various 
charitable institutions. Owing to a clause in the constitution 
forbidding the issue of t)ank charters, the financial business of 
the state was controlled by national and private banks until 1904. 
when the constitution w'as amended and provision was made for 
the incorporation of state banks under a system of state super- 
vision, regulation and control, de]>osits btnng guaranteed as in 
the Oklahoma banking system. 

History, — ^The history of Texas may be regarded as a step in 
the great struggle between England, Franc'c and Spain for 
the possession of America. The earliest explorations were 
made by the Spaniards, Cabeza dc Vaca, 1528-36, and Francisco 
Vasquez de Coronado, 1540-42, but the first colony was that 
planted on Matagorda Bay in 1685 by the French under the 


Sieur de la Salle. This was, however, soon abandoned, and the 
field left to the Spanish. Beginning in 1690 they (stabli.shed 
several ecclesiastical, military and civil settlemenis known 
re.spcctivcly as mi.ssions (Franciscan), presidios, and pueblos. 
Tn or near the city of San Antonio are the ruins of five missions 
built of stone ; and mi.ssions w'ere more numerous in east 
'IVxas, but they were built of wood and nothing remains to mark 
their location. In 1727 the territory, with vaguely defined 
limits, was formed into a province and named 'IVjas, nr 'Texas, 
after the tribe or the confederat'y of 'Tejas Indians. For more 
than a century Ihe conditioas were favourable for colonization. 
'The French in Louisiana proved to be peaceable neighbours, 
and that province, both under French (to 1763) and under 
Spanish rule (1763-1803) served as a protection against the 
English. Spain failed to take advantage of the opportunity, 
however, and it was lost when the United Slates purchased 
Louisiana in 1803. 'Three abortive Anglo-American invasions 
during the first few years of the century indicated tlic future 
trend of events. 'The first, under Philip Nolan, in 1799-1801, 
was poorly supported, and was crushed without difficultv ; 
the second, under Bernardo Gutierrez and Augustus INIngee, 
1812-13, captured San Antonio and defeated .several ]\lcxican 
armies, but w^as finally overpowered ; the third, under James 
Tamg, an ex-olficer of the United States army, 1819-21, was less 
formidable. The year 1821 marks a significant turning-point 
in the history. By the Florida treaty, finally ratific'd at that 
time, the claims of the United States to 'Texas, Ixist'd on the 
Louisiana purchase, were given up, and the eastern and northern 
boundaries of the province were determined. 'They were to be, 
in general terms, the Sabine river, the 94th meridian (approxi- 
mately), the Red river, the 100th meridian, the Arkansas river, 
and the 42nd parallel. So far as Sj)ain was concerned this was 
only a form, inasmuch as Mexico, of which Texas formed a 
part, was just completing its long struggle for indeyicnclencc 
(1810-21). In that year also (December 1821) Stephen F. 
Austin established the first permanent Anglo-American settle- 
ment at San Felipe dc Austin on the Brazos river. 'This was 
followed by an extensive immigration from the United States 
during the period of Mexican rule (1831-36). It is estimated 
that the population, exclusive of Indians, increased from four 
thou.sand in 1821 to ten thousand in 1827, nearly twenty 
thousand in 1830. J\rost of the settlers came from the southern 
section of the Union and of course brought their slaves with 
them, but there is no evidence to show that their obj(‘ct was the 
territorial extension of slavery, or that the revolt against 
Mexico was the result of dissatisfat'tion with tliat countr\’\s 
anti-slavery yjolicy. Texas was joined to Coahnila in 1827 to 
form a state of the Mexican federation. Although the attempt 
to force the Roman Catholic religion uyion the people, the 
federal decree of 1830 forbidding further immigration from the 
states, and the reckk:ss grants of land to Mcxii-an favourites 
aroused some ill-ft‘eling, the government on the whole wms 
fairly liberal. 'The peace party, led by Stephen F. Austin, 
was able to restrain the more warlike followers of William 
TL Wharton and Henry Smith (1794-1851) until i<S35, wIumi 
Santa Anna overthrew the federal constitution of 1824 and 
established a dictatorship. A consultation of rej)rc.scnlativTS 
from the various settlements met at San Fcliy)c dc Austin, 
October to November 1835. Under Austin’s influence the 
delegates njeeted an indeperuk'nce resolution and n'commcnded 
a union with the Mexic'an Lilx'rals for the restoration of the 
constitution of 1824. A yirovisional government was organized 
with Henry Smith as governor and James W. Robinson (d. 1853) 
as lieutenant-governor, Sam Houston as major-general of the 
armies of 'Texas ; and Austin, Wharton and Branch 'T. Archer 
(1790-1858) were elected commissioners to seek aid in the 
United States. Hostilities had already begun, 'i'he Texans 
routed the l^Icxicans near Gonzales on the 2nd of October. 
About a hundred men under Colonel James Bowae and Captain 
J. W. P'annin defeated a Mexican force near Mission Conception 
on the 28th of October ; and after a campaign of nearly two 
months Bejar was surrendered to them on the nth of December. 
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In the Matiimoras expedition the Texan forces were severely 
crippled on account of a quarrel between Governor Smith, who 
desired independence, and the majority of his council, who 
favoured union with the Mexican Liberals. The command 
was divided between Houston, who was supported by the 
go\'errior, and two leaders, Frank W. Johnson and J. W. Fannin, 
who were appointed by the council. The Mexicans under 
Santa Anna captured the Alamo on the 6th of March 1836 and 
slaughtered its garrison of 183 men ; on the 20th of the same 
montli they captured Fannin and his force of 371 men, and a 
week later slaughtered all except twenty who escaped. Houston 
now assumed active (Command and retreated before Santa Anna 
until he reached the San Jacinto river, where he dealt the enemy 
a crushing blow and brought the war to an end ; nearly all of 
Santa Annaks army were killed, wemnded or taken prisoners, 
and even Santa Anna himself was captured the next day, 
while the 'fexans lost only two killed and twenty-three wounded. 
The weakness of the Alexican Lilicrals and the necessity of 
securing aid in the States led the Austin party to abandon 
their opposition to independence. A convention, assembled 
in the town of Washington on the ist of March, adopted a 
declaration of independence on the 2nd and a republican con- 
stitution on the ryth. Houston was elected president in 
September 1836, and the independence of the republic was 
recognized in 1837 by the United States, Great Britain, France 
and Belgium. After a long conflict over the slavery (juestion, 
the state w'as admitted into the Union under a joint resolution 
of ('ongress adopted on the ist of March 1845 on condition 
that the United States should settle all questions of boundary 
with foreign governments, that 'I'cxas should retain all of its 
vacant and unappropriated puldic lands, and that new' states, 
not exceeding four in number, might be formed within its 
limits. The western boundary claimed by the republic was 
the Rio Grande to its source and the meridian of longitude 
from that point to the forty-second parallel, although as a 
political division of Mexico its limits never extended farther 
west than the Nueces and the Medina. The United States 
government asserted the Rio Grande claim and prepared to 
(‘n force it at the (!()st of war ; at the same time the Mexican 
government considered annexation, regardless of the boundary 
(juestion, a dec-laration of war by the United States. An army 
of 2000 men under Zachary daylor (q.v.) arrived on the north 
bank of the Rio Grande, opposite ]\Iatamoras, on the 28th of 
^larch 1846. The Mexican commander, J\*dro de Ampudia, 
demanded Taylor’s withdrawal beyond the Nueces within 
twenty-four hours. He did not ol)ey, and Mariana Arista, 
Ampudia’s su('c(;ssor, opened hostilities. The Americans, out- 
numbered three to one, defeated the ^lexicans in the battles 
of Ikdo Alto (May 8th) and Resaca de la Palma (May ^Ih). 
The war terminated in the treaty of Guadalupe Hidalgo 
(February 2, 1848) by which Mexico accepted the Rio Grande 
boundary. By the (?ompromisc of 1S50 d'exas received 
^5io, 000,000 for its territory lying north and west of a line 
drawn from the looth meridian to the Rio Grande, following 
36” 30' N., 103^^ W. and 32° N. d'he final step in the determina- 
tion of the present boundaries of the state w'as taken in 1896, 
when the Supreme Court of tlu; United States decided the Greer 
county case. Under the Florida treaty of 1819-21 a portion 
of the Red river was to be the northern boundary of dexas 
east of the looth meridian, but as there are two branches of the 
river meeting east of the meridian the enclosed territory (Greer 
county) was in dispute. The decision of 1896 selected the 
southern branch and thus dc^prived Texas of a large tract of 
fertile land over which it had previously exercised jurisdiction. 

In the crisis of 1 860-61 lexas sided with the other Southern 
States in spite of the strong unionist influence exerted by the 
German settlers and by Governor Sam Houston. An ordinance 
of secession was adopted February i, 1861, and Governor 
Houston was deposed from office on March i6th. The state 
was never the scene of active military operations during the 

^ This acquisition of foreign territory by joint resolution instead 
of by treaty was followed in the case of Hawaii in 1898. 


Civil War (1861-65), although it is interesting to note that 
the last battle of the conflict was fought on its soil, at Palmito, 
near Palo Alto, on the 13th of May 1865, more than a 
month after the surrender at Appomattox. In conformity 
with President Johnson’s plan of reconstruction, a constitution 
recognizing the abolition of slavery, renouncing the right of 
secession, and repudiating the war debt was adopted in 1866, 
and J. W. 'riirockmorton, unionist Democrat, was elected 
governor. When, in 1867, the Congressional plan of recon- 
struction was substituted, Texas was joined to Louisiana to 
constitute the fifth military district, and the first commander, 
General P. H. Sheridan, removed 'rhrockmorton from office as 
“ an impediment to reconstruction ” and appointed E. M. Pease 
in his place. Delegates to a new constitutional convention 
w'ere elected in 1868, the constitution framed by this body was 
ratified in November 1869, state officers and congressmen were 
elected the same day, the new legislature ratified the Thirteenth 
and Fourteenth Amendments, and on the 30lh of March 1870 
Texas was readmitted to the Union. But the state remained 
under the rule of negroes and carpet-baggers, supported by 
United States troops until the inauguration of Ciovernor Richard 
Coke in 1874. It has since been consistently Democratic. 
The supremacy of the party was threatened for a time by the 
growth of Populism, but the danger was avoided by the accept- 
.ance of free silver, and the partial adoption of the Populist 
local programme. This surrender aroused strong opposition 
among the constTvative or CI(;vi‘land Democrats, which cul- 
minated in the Hogg-C'lark gubernatorial campaign of 1892. 
rhe victory of the Radicals resulted in the establishment of a 
railway rate commission, based upon a constitutional amendment 
of 1890 and a statute of 1891, the passage of an alien land law 
in 1891, which was declared unconstitutional and amended in 
1892, the adoption of the Australian ballot system for cities 
and towns of more than to, 000 inhabitants (1892), the retire- 
ment of Roger Q. Mills from the United States Senate (1899) 
and the sending of free silver delegations to the national con- 
ventions of 1896 and 1900. 

Governors 

Sfyan isk I ^criod ( 1 6yo- 1821) ^ 

Domingo TcTan cle los Rios. Antonio de Martos y Navarretc. 

Don Gas])ardo di* Anaya. Jii.an Maria Banm (Ic Kij)pfrda. 

Don Marlin de Alan 6n. Doininpo ('abello. 

Marquis San Migin l « 1 (‘ Aguayo. Rafael Racheco. 

Fernando de Almazan. Manuel Mufioz. 

Melchior de Mediavilla y Arcona. Juan Bautista Klguezabal. 

Juan Antonio Bustillos y ('e.val- Antonio Cordero. 

los. Manuel de Salct'do. 

Manuel de Sandoval. Juan Bautista ('asas, provisional. 

Carlos de Franquis. Manuel de Salcedo. 

Prudcncio de Oribio do Basterra. ! ('liristoval Doniincpiez. 

Justo Boneo. Antonio Martinez. 


Jacinto do Barrios y Jarire(|ui. J 


Mexican Period (1821-36)^ 

Trespalacios. 

Don l.uciana Garcia, provisional. 

Rafael Gonzales, provisional. 

Victor Blanco. 

Jose Maria Viesca. 

Jose Maria I.etona. 

Francisco Vidanri y Villasenor, provisional. 
J<«e Maria Clorihar. > 

Juan Jose Elguezebal, ( 

Augustin Viesca. 

Henry Smith, provisional . . . . 

1835-36 

J\ rio(l of the Republic (1830- {0)^ 

David G. Burnet. ])rovisional . . . . 

Sam Houston ...... 

Mirabcau B. Lamar . . . . . 

Sam Houston ...... 

.Anson Jones ....... 

1836 

1836-38 

1838-41 

1841-44 

I 844-46 

Coahuila and Texas. 1690 1725, Texas alone 1725 1824. 

* Coahuila and Texas, 1824 -. 35 * 

* The state was annexed to the Union in 1845, but the govern- 
ment of the Republic continued in existence until early in 1846. 
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of coinpartmtnts are hollowed out, corresponding roughly in shape, 
size and position to the various objects cut on the block. The tops 
of the dividing walls of these compartments are then coated w'ith 
melted })itch. and a piece of tine woollen clotli is stretched over the 
whole and pressed well down on the pitch so as to adhere firmly 
to the top of each wall ; finally a piece of string soaketl in pitch is 
cemented over the woollen cloth along the lines of the dividing 
walls, and after Iwing a hole through the bottom of each compart- 
ment the sieve is ready for use. In operation each compartment 
iS Idled with its special colour through a pipe connecting it with a 
colour box situated at the side of the sieve and a little above it. so 
as to exert just sulficicnt pressure on tlie colour to force it gently 
tlirough the vvcxillen cloth, but not enougli to cause it to overilow 
its proper limits, formed by the pitcli-soaked string boundary lines. 

The block is then carefully pressed on the sieve, and, as the ilifferent 
]iarts of its pattern fall on different parts of the sieve, each takes 
up a certain colour which it transfers to the cloth in the usual way. 
By this method of “ tobying ” from two to six colours mav be 
printed at one operation, but it is obvious that it is cmly applic- 
able to ])atterns where the different coloured olijecls are placeil at 
some little distance apart, and that, therefore, it is of but limited 
application. 

Block-jirinting by hand is a slow process ; it is. however, capable 
of yielding highly artistic results, some of which are unobtainable by 
any other means, and it is. therefore, still largely practised for the 
highest class of work in certain styles. 

{2) Pt‘yroti)u-I*n'ntinQ. — fhe “ perrotine ** is a block-printing 
machine invented by Terrot of Houen in 1834. and practically 
speaking is the only successful mechanical device ever introduced 
for this pur|iose. For siitne reason or other it has rarely been 
used in Fngland. but its value was almost immediately recognized 
on the C'ontinent, and altliough block-printing of all sorts has been 
replaced to such an enormous extent by roller-printing, the “ ]H‘rro- 
tine ” is still largely employed in French, Cerman and Italian works. 

The construction of this ingenious machine is too com]>lex to 
describe hero without the aid of several detailed drawings, but its 
mode of action is roughly as follows : - Three large blocks (3 ft. 
long by 3 to 5 in. wide), with the pattern cut or cast on them in 
relief, arc brought to bear successively on the three faces of a 
specially constructed printing table over which the cloth passes 
(together with its backing of printer’s blanket) after eacli impression. 
The faces of the table are arranged at right angles to each other, 
and the blocks work in slides similarly placed, so that their cngravc(l 
faces are perfectly parallel to the tables. Each block is moreover 
provided with its own ])articular colour trough, distributing brush, 
and woollen colour pad or sieve, and is supplied automatically 
with colour by these appliances during the whole time that the 
machine is in motion. The first elfect of starting the machine 
is to cause the colour .sieves, whicli have a reciprocating motion, 
to ])ass over, and receive a charge of colour from, the rollers, fixeil 
to revolve, in the colour troughs. They then return to their 
original position between the tables and the printing blocks, coming 
in contact on the way with the distributing brushes, which spread 
the colour evenly over their entire surfaces. At this point the 
blocks advance and are gently pressed twice against the colour 
pails (or sieves) which then retreat once more towards the colour 
troughs. During this last movement the cloth to be jirinted is 
drawn forward over the first table, and, immediately the colour 
pads are sufficiently out of the way, the lilock advances and, with 
some force, stamps the first impression on it. 'fhe second block 
is now' put into gear and the foregoing operations are rejieated 
for both blocks, the cloth advancing, after each ini])rcssion, a 
distance exactly equal to the width of the blocks. Alter the 
second block has made its iiiipressioii the third comes into play 
in precisely the same w'ay, .so that as the cloth leaves the iiiachiiics 
it is fully printed in three separate colours, each fitting into its 
proper place and completing the pattern. If necessary the forward 
movement of the cloth can be arrested without in any w'ay inter- 
fering with the motion of the blocks — an arrangement which allows 
any insufficiently printed impression to lie repeated in exactly the 
same place with a precision practically impossible in hand -printing. 

For certain classes of work the “ perrotine ” ])osses.scs great 
advantages over the hand-block ; for not only is the rate of pro- 
duction greatly incrcaseii, but the joining up of the various inqires- 
sions to each other is much more exact — in fact, as a rule, no 
sign of a break in continuity of line can be noticed in well-executed 
work. On the other haml, however, the “ perrotine ” can only be 
applied to the production of patterns containing not more than 
three colours nor exceeding five inches in vertical repeat, whereas 
hand block-printing can cope with patterns of almost any scale 
and containing any number of colours. All tilings considered, 
therefore, the two processes cannot lie coinjiared on the same 
basis : the " perrotine ” is best for work ol .1 utilitarian character 
and the hand-block for decorative work in which the design only 
rejieats every 15 to 20 in. and contains colours varying in number 
from one to a dozen. 

(3) Engraved Copperplate-Printing . — The printing of textiles 
from engraved coppenilatcs was first practised by Bell in 1770. 
It is now entirely obsolete, as an industry, in England, and is only 


mentioned here because it is, to a slight extent, still used in .Switzer- 
land for printing tinely engraved borders on a special style of 
handkerchief tht^ centre of which is afterwards filled in l^y block- 
printing. 

The presses first used were of the ordinary letterjiress tyiie, the 
engraved plate being fixed in the place of the type. In later 
improvements the well-known cylinder jiress was employed ; the 
plate was inked mechanically and cleaned off by passing under ;i 
sharp blade of steel ; and the cloth, instead of being laid on the 
plate, was passed round the pressure cylinder. The i>late w'as 
raised into frictional contact wdth the cylinder and 111 passing 
under it transferred its ink to the cloth. 

The great diffienUy in plate-]irinting w'as to make the various 
impressions join up exactly ; and, as this could never be done with 
any certainty, the process was eventually confined to patterns 
complete in one repeat, such as handkerchiefs, or those made up 
of widely separafetl objects in w'hich no repeat is visiljlc, like, for 
instance, patterns composed of little sprays, spots, A:c. 

(4) Rollcr-Priuting, Cylinder-Printing, nr Machine-! Printing . — 
This elegant and ellicient jirocess was patented and worked by 
Bell in 1785 only fifteen years after his ajiplication ol tli<‘ engraved 
plate to textiles. It will probably remain a moot qne'^hion as to 
w'hidher he was the originator of the idea, but it is beyond doubt 
that he w’as the first man to ])ut into ]iractice the continuous printing 
of cloth from engraved copper rollers. Bell's first patent was for a 
machine to print six colours at once, but, owing probably to its 
incomplete development, tliis w'as not immediately successful, 
although the principle of the method was shown to be practical 
by the printing of one colour with perfectly satisfactory results. 
The difhciilty was to keep the six rollers, each carrying a portion 
of the pattern, in perfect register whth each other. 'I’liis defect 
was soon overcome by Adam Parkinson of Manchester, and in 
1785, the year of its invention, Bell’s machine with Parkinson's 
iraprovement was successfully employed by Messrs Livi sey, Har- 
greaves, TTall iS: Co., of BambiT Bridge. Preston, for tlu‘ printing 
of calico in from tw’o to six colours at a single operation. 

What Parkinson’s contriliution to the development of the moilerii 
roller-printing machine really wais is not known w'ith certainty, 
but it was possibly the invention of the delicate adjustment known 
as “ the box wheel,” w'hiTeby the rollers can be turned, whilst the 
machine is in motion, either in or against the direction of their 
rotation. 

In its simplest form the roller-printing machine consists of a 
strong cast iron cylinder mounted in adjustable bearings capable 
of sliding up nml down slots in tin* siiles of the rigid iron Iraniework. 
Beneath this cylinder the engraved coppiT roller rests in stationary 
bearings and is siipj)licd with colour from a w'ooden roller w'hich 
revolves in «a colour-box below it. The copper rolliT is mounted 
on a stout steel axle, at one end of which a cog-wiieel is fixed to 
gear with the driving wheel of the machine, and at the other end 
a smaller cog-wheel to drive the colour-furnishing roller. The 
cast iron pressure cylinder is wrapped with several thicknesses of 
a special material made of wool and cotton — Injqiing — the object 
of which is to provide the elasticity neci'ssary to enable it to properly 
force tlie cloth to be printed into the lines of engraving. further 
and most important appliance is the ” doctor ” — a thin sharp 
blade of steel whicli rests on the engraved roller and serves to 
scrape off every vestige of superlluous colour from its surface, 
leaving only that which rests in the engraving. On tlie jierfect 
action of tliis " doctor ” dejiends the entire success of jirinting, 
and as its sliarpness and angle of inclination to the copper roller 
varies with th(‘ styles of work in hand it requires an expert to 
“get it up” (sharpen it) jiroperly and 
considi-rable practical experience to 
know exactly what qualities it should 
possess in any given case. In order to 
prevent it (the ” doctor”) from wear- 
ing irregularly it is given a to-and-fro 
motion so that it is constantly changing 
its position and is never in contact w itli 
one part of the engraving for more than 
a moment at a time. A second “doctor” 
of brass or a similar alloy is frequently 
added on the ojqiosile side of the roller 
to that occupied by the steel or ” clean- 
ing ” doctor ; it is know'll teclimcally as 
the “lint doctor” from its pur^iosc of 
cleaning off loose lilainciils or “lint” 
whicli the roller picks off the cloth 
during the printing operation. Tlie 
steel or “cleaning doctor” is pressed 
against the roller by means of wciglited 
levers, but the “ lint doctor ” is usually 
just allow'd! to rest upon it by its own weight as its function is 
merely to intercept the nap which becomes detached from the cloth 
and would, if not cleaned from the roller, mix with the colour and 
give rise to ilefective work. 

The working of the machine will be best understood by referring 
to the accompanying diagrammatic sketch of a single colour (fig. i ). 
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A is the cast iron pressure cylinder ; R tlic lapping with which 
it is usually wrap]>ed ; C the engraved copper printing roller ; 
D the steel “cleaning doctor”; K the brass ‘Mint doctor”; 
F the colour-furnishing roller; G the colourdroiigh or “box” 
in which lh<‘ latter (F) works partly immersed in colour; X an 
endless woollen blanket continually circulating between the cloth 
to be printed (K) and the cylinder A ; and K the cloth in question. 
In operation, the cylinder A is screwed tlown with an even pres- 
sure into fri( tional contact with the roller C ; the machine is then 
set in motion, turning in the direction indicated by the arrows ; 
the cloth is now introduced l.wtween A and C and as it leaves the 
machine fully printed it is carried over a series of drying cylinders 
situated above and heated by steam. The ]irinting roller C is 
the only pait of the machine directly connected with the motor 

or main drive of the works through the cog-wheel on its axle — 

the ” mandril ” * all the other parts deriving their motion from 
it, either by friction as in the case of the cylinder or by a spur 
wheel as in that of the colour-furnishing roller, 'the mode of 
printing is almost self-evident ; the roller C revolving in the direc- 
tion of the arrow takes colour from the ” furnisher ” F, the excess 

is scraped olf by the ” doctor ” G and. in continuing its course, 

it comes in contact with the cloth K, which being pressed by the 
cylinder A into the engraving abstracts the colour therefrom anti 
of course receives an exact imjiression of the engraved pattern. 

Larger machines printing firoin two to sixteen colours arc pre- 
cisely similar in principle to the above, but tUffer somewhat in 
tietail and are naturally more complex and difficult to operate. 
In a twoKe-coloiir machine, for example, twelve co[)pcr rollers, 
each carrying one portion of the design, arc arranged round a 
central jiressurc cylinder, or liowl, common to all. ami each roller 
is driven by a common driving wheel. calle<l the ” crown ” wheel, 
actuated, in most cases, by its own steam-engine or motor. Another 
didereru'e is that the adjustment of pressure is transferred from 
the cylinder to the rollers which work in s]3ecially constructed 
bearings capable of the following movements : (i) Of being screwed 
up botlily until the rollers are lightly pressed against the central 
bowl ; (2) Of being moved to ami fro sideways so that the rollers 
may be laterally adjusted ; and (3) of being moved up or down 
for the jmrpose of adjusting the rollers in vertical direction. Not- 
withstanding the great latitude of movement thus provided each 
roller is furnished with a ” box-wheel,” which .serves the double 
purpose of connecting or gearing it to the driving wheel, and of 
affording a fine adjustment. Flach roller is further furnished with 
its own colour-box and doctors. 

With all these <lelicale equipments at his command a machine- 
printer is (‘iiabled to fit all the various parts of the most com- 
plicated patterns with an ease, despatch and jirecision which arc 
remarkable considering the complexity and size of the machine. 

In recent years many inqirovements have lx*en made in printing 
machines and many additions made to tlu'ir already wonderful 
capacities. Chief amongst thesi* are those embodied in the “ Inter- 
mittent ” and the “ Duplex ” machines. In 1 he former any or .all 
of the rollers may be moved ont of contact with the cylinder at will, 
and at certain intervals. Such machines are used in the printing of 
shawls and ” sarries ” for the Indian market. Such goods reejuire a 
wide bonier right across their width at varying distances — sometimes 
every three yanls, sometimes every nine yards — and it is to effect 
this, witli rollers of ordinary dimensions, that ” intermittent ” 
machines are used. The liocly of the ” sarrie ” will be printed, 
say for six yards with eight rolk’rs ; these then drop away from 
the cloth and others, which have up to then been out of action, 
immediately fall into contact and print a border or ” crossbar,” 
say one yard wide, acro.ss the piece ; they then recede from the 
cloth and the first eight again return and jirint another six yards, 
and .so on continually. 

The ” Duplex ” or ” Reversible ” machine derives its name from 
the fact that it jirints lioth sides of the cloth. It consists really 
of two ordinary machines so combined that when the cloth passes, 
fully pi'inted on one side from the first, its plain side is exposetl 
to the rollers of the second, which print an exact duplicate of the 
first impression upon it in such a way that both printings coincitlc. 
A pin pushed through the face of the cloth ought to protrude 
through the corresponding part of the design printed on the back 
if the two patterns are in good ” fit.” 

The advantages possessed by roller-printing over all other pro- 
cesses are mainly three : firstly, its high jiroductivity — lo.cxx) to 
12,000 yds. being commonly printed in one day of ten hours hy 
a single -colour machine ; secondly, by its capacity of being applied 
to the reproduction of every style of design, ranging from the fine 
delicate lines of cojiperplate engraving and the small ” repeats ” 
and limited colours of the “ perrotine ” to the broadest effects of 
block-printing and to patterns varying in ” repeat ” from i to 
80 in. ; and thirdly, the wonderful exactitude with which each 
portion of an elaborate multicolour pattern can be fitted into its 
proper place, and the entire absence of faulty joints at its points 
of repeat ” or repetition — a consideration of the utmost import- 
ance in fine delicate work, where such a blur would utterly destroy 
the effect. 

(5) Stencilling, — The art of stencilling is very old. It has been 


applied to the decoration of textile fabrics from time immemorial 
by the Japanese, and, of late years, has found increasing employ- 
ment in F.urope for ceitain classes of decorative work on woven 
goexis for furnishing purposes. 

The pattern is cut out of a sheet of stout paper or thin metal 
with a sharp-pointeil knife, the uncut portions representing the 
part that is to be ” reserved ” or left uncoltnired. The sheet is 
now laid on the material to be d(‘Coratcd and colour is brushed 
through its interstices. 

It is obvious that with suitable planning an ” all over ” pattern 
may be just as easily produced by this process as by hand or machine 
printing, and that moreover, if several plates are used, as many 
colours as plates may be introduced into it. The peculiarity of 
.stencilled patterns is that they have to be held together by “ties,” 
that is to say, certain parts of them have to lie left uncut, so as 
to connect them with each other, and prevent them from falling 
apart in separate })iec<‘s. For instance, a complete circle cannot 
be cut witlunit its centre dropping out, and, consequently, its 
outline has to lx* interriiptetl at convenient points by ” ties ” or 
uncut portions. Similarly with other objects. 'Plie necessity for 
“ties ” exercises great influence on the design, and in the liands of a 
designer of indifferent ability they may be very unsightly. On 
the other hand, a capable man utilizes them to supply the drawing, 
and when thus treateil they form an integral part of the pattern 
and enhance its artistic value whilst complying with the condi- 
tions of the process. 

For single-colour work a stencilling machine was piitented in 
1894 by S. II. Sharp. It consists of an endless stencil plate of 
thin sheet steel which passes continuously over a revolving cast 
iron cylinder. Between the two the cloth to be ornamented passes 
and the colour is forced on to it, through the holes in the stencil, 
by mechanical means. 

(6) Other Methods of Printing. — Although most work is executed 
throughout by one or other of the five distinct processes mentioned 
above, combinations of them are not infrequently employed. Some- 
times a pattern is printed partly by machine and jiarlly by block ; 
and sometimes a cylindrical block is used along with engraved 
ropjicr-rollcrs in the ordinary printing machine. The block in this 
latter case is in all respi'cts, except that of shape, identical with 
a fiat wood or ” co])percd ” block, but, instead of being dipped in 
colour, it receives its siqqfiy from an endless blanket, one part of 
which works in contact with coloiir-lurnishing rollers and the 
other part with the cylindrical block. This block is known as a 
” surface ” or ” peg ” roller. Many attempts have been made to 
print multicolour patterns with ” surface ” rollers alone, hut 
hitherto with little succ(‘ss, owing to tlieir irregularity in action 
and to the clilficulty rif ]>reveiiting tlu-m from warping. These 
defects are not present in tlie printing of linoleum in which opa{|uo 
oil colours art' usetl -colours which neither sink into the bofly of 
the hard linoliMim nor tend to warp the roller. 

The printing of yarns and warps is extiMisively practised. It is 
usually carried on by a simple sort of ” surface printing machine 
and calls lor no s])ecial mention, 

Litliographic ])riiiling. too, has been applied to textile fabrics 
with somewhat (jiialified success. Its irregularity and the diffi- 
culty of printing ” all over ” patterns to ” repeat ” projierly, have 
restricted its use to the ])roduction of decorative panels, equal in 
size to that of the plate or stone, and complete in themselves. 

ICngravinc; oi-' ('opccr Rot.mcrs 

The engraving of co]jper rollers is one of tlic most imiiortant 
branches of textile-printing and on its perfection of execution 
depends, in great measun?, the ultimate succe.ss of the designs. 
Roughly speaking, the oju^r.alion of engraving is performed by 
three different methods, viz. (r) By hand with a graver which cuts 
the metal away ; (2) by etching, in which the pattern is dissolved 
out in nitric aciil ; and (3) by machine, in which the pattern is 
simply indented. 

(1) Fmgraving by hand is the oldest and most obvious method of 
engraving, but is the least used at the present time on account of 
its .slowness. The design is transferred to the roller from an oil- 
colour tracing and then merely cut out with a steel graver, pris- 
matic in section, and sharpened to a bevelled point. It re(|uires 
great steadiness of hand and eye, and although capable of yielding 
the finest results it is only now em])loyed for very special work and 
for those ])atterns which arc too large in scale to Ixi engraved by 
mechanical means. 

(2) III the etching process an enlarged image of the de.sign 
is cast upon a zinc plate by means of an enlarging camera and 
prisms or reflectors. On this plate it is then painted in colours 
roughly approximating to those in the original, and the outlines of 
each colour are carefully engraved in (hqilicate by hand. The 
necessity for this is that in siiliscquent operations the design has to 
lie again reduced to its original size an<l, if the outlines on the zinc 
plate were too small at first, they would be impracticable cither to 
etch or print. The reduction of the design and its transfer to a 
varnished copper roller arc Ixith effected at one and the same 
operation in the pantograph machine. This machine is capable of 
reducing a pattern on the zinc plate from onc-half to one-tenth 
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of its size, and is so arranged that when its pointer or “ stylus ” is 
moveil along the engraved lines of the plate a series of diamond 
points cut a reducetl facsimile of them through the varnish with 
which the roller is covered. These diamond points vary in number 
acconling to the number of times the pattern is required to repeat 
along the length of the roller. Each colour of a design is trans- 
ferred in this way to a separate roller. The roller is then j^laced in 
a shallow trough containing nitric acid, which acts only on those 
parts of it froth which the varnish has been scraped. To ensure 
evenness the roller is revolved during the whole time of its immersion 
in the acid. When the etching is sufficiently deep the roller is 
washcil, the varnish dissolved oft, any x^arts not quite perfect being 
retouched by hand. 

(3) In machine engraving the x^attern is imxtressed in the roller 
by a small cylindrical “ mill ” on which the ])attern is in relief. It 
is an indirect x^rocess and requires the utmost care at every stage. 
The x^attem or de.sign is first altered in size to rex^eat evenly round 
the roller. One repeat of this ])attern is then engraved by hand on 
a small highly x>olishe(l soft steel roller, usually about 3 in. loiig 
and V in. to 3 in. in diameter ; the size varit's according to the size 
of the “ repeat *’ with which it must be identical. It is then re- 
polishefl, painted with a chalky mixture to ])revent its surface 
oxidizing and exposed to a rcd-hcat in a box tilled witli chalk and 
charcoal ; then it is x^lunged in cold water to har<.len it and linally 
tempered to the proper degree of toughness. In this state it forms 
the “ die ” from which the “ mill ” is made. To ])rotluce the actual 
“ mill ” with the design in relief a softened steel cylinder is .screwed 
tightly against the hardened die and the two are rotated under 
constantly increasing ])ressure until the soltencd cylinder or “ mill ” 
has receive<l an exact rex>lica in relief of the engraved pattern. 
The " mill ” in turn is then hardened and tempered, w’hen it is ready’- 
for use. In size it may lie either exactly like the “ die ” or its 
circumferential measurement may be auy multiple of that of the 
latter according to circumstances. 

I'hc copper roller must in like manner have a circumference equal 
to an e.xact multix»lo ol that of the “ mill,” so that the pattern wall 
join up perfectly without the slightest break in lino. 

The modus operandi of engraving is as follows ;~ The “ mill ” 
is placed in contact with one end of the cox)]M.r roller, and being 
mounted on a l(?ver support as much jiressure as reciuircd can be 
X^ut uxion it by adding weights. Roller and ” mill ” are now 
revolved together, during which operation the projecting parts of 
the latter are forced into the softeT substance of the rolhir, thus 
engraving it, iu intaglio, with several rejilicas of what was cut on 
the original ” die.” When the full circumference of the roller is 
engraved, tlic ” mill ” is moved sideways along the length of the 
roller to its next xxisition, and the process is rexicatcd until the 
W’hole roller is fully engraved. 

Preparation of Cr.OTir for Printing 

Goods intended for calico-printing ought to lie cxccxitionally 
well bleached, otherwise mysterious stains, an<l other serious de 
fccts, are certain to arise during subsequent opt?rations. Parti- 
culars of bleaching will be found in the article Bleaching (^.p.). 

The chemical jirexiarations used for sxiecial styles will l/e men- 
tioned in their ]iroper places ; but a general ” prepare,” employed 
for most colours that are developed and fixed by steaming only, 
consists in passing the bleached calico through a weak sohilion of 
” sulphatcd ” or turkey red oil containing from 2] jier cent, to 
5 ijer cent, of fatty acid. Some colours are printed on xinr^* 
bleached cloth, but all patterns containing alizarine red, rose jind 
salmon shades, are considerably brightened by the presence of 
oil, and indeed very few, if any, colours arc detrimentally affected 
by it. 

Apart from wet p^repanitions tho cloth has always to be lirushed, 
to free it from loose nap, flocks and dust which it picks ux? whilst 
stored. Freijucntly, too, it has to be ” sheared ” by being passed 
over rapidly revolving knives arranged sjiirally round an axle, 
which rapidly and effectually cuts otf all filaments and knots, leaving 
the cloth x>crfectly smooth and clean and in a condition fit to re- 
ceive impressions of the most delicate engraving. Some figured 
fabrics, especially those woven in chocks, stripes and ” cross-overs,” 
require very careful stretching and straightening on a special 
machine, known as a ” stenter,” before they can be yxinted with 
certain formal styles of pattern w’hich are intenderl in one way or 
another to correspond with the cloth ]:>attern. Finally, all tle- 
scrixitions of cloth are wound rounti hollow wooden or iron centres 
into rolls of convenient size for mounting on the printing machines. 

Preparation of Colours 

The art of making colours for textile-xiririting (Icmaiids both 
chemical knowledge and extensive technical experience, for their 
ingredients must not only be x^roperly proportioned to each other, 
but they must be specially chosen and compoundt^d for the par- 
ticular style of work in hand. For a pattern containing only one 
colour any mixture whatever may be used so long as it fulfds all 
conditions as to shade, quality and fastness ; but where tw’o or 
more colours are associated in the same design each must be capable 


of undergoing w ithout injury the various operations nei i*.ssary for 
the develoximent and fixation of the others. 

All printing x^‘'i«E‘s whether containing colouring maltt^r or not 
are known technically as ” colours,” and are referred to ;is such in 
the setpience. 

Colours vary considerably in composition. 'Che greater number 
of them contain all the elements necessary for the direct ])roduction 
and fixation of the colour-lake. Some few’ contain the colouring 
matter alone and re<juire various after-treatments for its fixation ; 
ami others again are siiiqjly ” mordants ” thickened. A mordant 
is the metallic salt or other substance which combines with the 
colouring principle to form an insoluble colour-lake, either directly 
by steaming, or indirectly’ li\’ ilycing. 

"All xxiiitiiig colours ie(|uire to be thickened, for tlu‘ twofold 
olijeci of enabling them to be transferred from colour-box to cloth 
without loss and to xxcvcnt them from “running” or sxircading 
beyond the limits of the XJattern. 

riiickeuiti^ Af^enls . — The thickening agents in most general use 
as vehicles in x^inting. are starch, flour, gum arabic, gum Senegal 
and gum tragacanth, British gum or dextrine and albumen. 

With the exccxitioii of albumen all these are made into pastes, or 
dissolved, by’ boiling in double or “ jacketed ” pans, bi tw’een the 
inner and outer casings of which cither steam or water may be 
made to circulate, for boiling and cooling xxii-xxises. Mechanical 
agitators are also fitted in these x^ins to mix the various ingredients 
together, and to x^event tht; formation of lunqis by keepinj^ the 
contents thoroughly’ stirred iq^ during the whole time they art; 
being lioiled and cooled. 

Starch Paste . — Ihis is made by mixing 1 5 lb of wheat starch 
w’ith a little cold water to a smooth creamy X’aste ; a little olive oil 
is then ailded and sulficient w ater to bring the whole iq:* to i o gallons. 
The mixture is then thickened by being boiled for about an hour 
and. after cooling, is ready’ for use. 

Starch is the most extensividy’ used of all the thickenings. It is 
applicable to all but strongly alkaline or strongly’ aciil colours. 
W'ith the iormt’r it thickens up to a stiff unworkable jelly, while 
mineral acids or acid salts convert it into dexlrin<‘, thus diminishing 
its thickening power. Acetic and formic acids have no action on it 
even at the boil. 

Pl()nr paste is made in a similar way to starch x^Jiste. At the 
X:)rcscnt time it is rarely uscil for anything but the thickening of 
aluminium and iron mordants, for wliich it is eminently adapted. 

(iitm arahic and ^nm Senegal arc both very okl tliickcnings, but 
their exxiense x>r<?vents tliem from being used for any’ but pale 
delicate tints. Tliey are especially useful thickenings for the light 
ground colours of soft muslins and sateens on account of the x>ro- 
perty they possess of dissolving completely out of the fibres of the 
cloth in the washing xxocess after printing. Starch and artificial 
glims always leave the cloth somewhat harsh in “ feel ” unless tlicy 
are treatecl sxiecially’, and an? moreover incajiablc of yielding the 
lieaiitifiilly’^ elt^ar and xx^rfiictly ev’cn tints resulting from the use of 
natural gums. Very' dark colours cannot well be obtainetl with 
glim Senegal or gum arabic thickenings ; they come away too 
much in washing, the gum axiparently’ y>reventing them from com- 
liiiiing fully with the fibres. Stock solutions of these two gums 
are usually made by dissolving 6 or S lb of either in one gallon of 
water, either by boiling or in the cold by standing. 

Pritish gum or dextrine is jirepared liy heating starch. It varies 
considerably in conqiosition — sometimt^s being only slightly roasted 
and consequeiilly only partly converted into tlextrine, and at other 
times lx*ing highly’ torrefied, and almost comx>letely’ soluble in cold 
water and very <lark in colour. Its thickening ])ower decreases and 
its ” gummy ” nature increases as the temx>erature at wdiich it is 
roasted is raised. The lighter coloured gums or dextrines will make 
a gootl thickening wilh from 2 to 3 lb of gum to one gallon of 
water, but the ilarkest and most highly calcined n'quire from b to 
IU lb xier gallon to give a substantial paste. Between these limits 
all qualities are obtainable. 'Ihc darkest qualities arc very useful 
for strongly] acid colours, and with the exception of gum Senegal, 
are the l^est for strongly alkaline colours and discharges. 

Like the natural gums, neither light nor dark British gums 
Xienetrate into the fibre of the cloth so deexily as x’ure starch or 
Hour, a^id are therefore unsuitable for very tlark strong colours. 

Gum tragacanth, or “ Dragon,” is one of the most indisxicnsable 
thickening agents x^osscssed by^ the textile xirintcr. It may be 
mixed in any proportion w ith starch or Hour and is ctxually useful 
for xiigment colours and mordant colours. Whim added to starch 
Xiaslc it increases its x^enctrative x^ower, adds to its softness without 
diminishing its thickness, makes it easier to wash out of the fabric 
and produces much more level colours than starch x>aste alone. 
Used by itself it is suitable for x^rinting all kinds of dark grounds 
on goods which are required to retain their soft clothy feel. A 
tragacanth mucilage may be made cither by allowing it to stand 
a day or two in contact with cold water or by soaking it for twenty- 
four hours in warm water and then boiling it up until it is x^erfectly 
smooth and homogeneous. If boiled under pressure it gives a very 
line smooth mucilage (not a solution x^roper), much thinner than if 
made in the cold. 

Albumev . — Albumen is both a thickening and a fixing agent for 
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insoluble pigments such as chrome yellow, the oclires, vermilion 
and ultramarine. Albumen is always dissolved in the cold, a pro- 
cess wJiich takes several days when large quantities are required. 
The usual strength of the solution is 4 It) per gallon of water for 
blood albuiiKMi, and 6 lb per gallon for egg albumen. The latter 
is ex])cnsive and only used lor the lightest shades. E'or most 
purposes one part of albumen solution is mixed with one part of 
tragacanth mucilage, this proportion of albumen being found amply 
suflicient for the fixation of all ordinary pigment colours. In 
special instances the blood albumen solution is made as strong as 
50 per cent., but this is only in cases where very dark colours are 
required to be absolutely fast to wasliing. After printing, albumen- 
thickened colours urc exposed to hot steam, which coagulates the 
all}mnen and effectually fixes the colours. 

I’ormerly colours were always prepared for printing by boiling 
the thickening agent, the colouring matter and solvents, tic., to- 
gctlier, then cooling and adding the various fixing agents. At the 
present timi‘. however, concentrated solutions of the colouring 
matters and other adjuncts are often simply added to the cokl 
thickenings, of which large quantities are kept in stock. 

('olours are reduced in shade by simply adding more starch or 
otlier paste. F'or example, a dark blue containing 4 oz. of methylene 
blue per gallon may readily be mafle into a pale shade by adrling 
to it thirty times its bulk of starch paste or gum, as the case may 
be. Sirnilaily with other colours. 

Before ])riiiting it is very essential to strain or sieve all colours 
in orrler to free them from lumps, fine sand, which W'ould in- 
evitably damage the liighly polished surface of the engraved rollers 
and result in bad printing. Every scratch on the surface of a roller 
prints a line line in the cloth, anti too much care, therefore, cannot 
be tn ken to remove, as far as possible, all grit and other hard par- 
ticles from every colour. 

The straining is usually done by squeezing the colour through 
fine cotton or silk cloths. Mechanical means are also employed 
for colours that are used hot or are very strongly alkaline or acid. 

Styles oi' Printing 

The widtily differing properties of the hundreds of colouring 
matters now on the market givt? rise to many different styles ot 
textile-])rintiug. (Generally speaking, these fall into the following 
four great divisions : — 

(r) Direct printing. 

(j) riie printing of a mordant upon which the colour is aftcr- 
wanls (lye<l. 

(.3) The discharge style. 

(4) The resist or reserve stylo. 

The fact that each of these divisions is further sub-divided into 
many smaller divisions renders it out of the question to give more 
than a few typical examples of the various styles they include. 

(i) Dirrrt Print iuc ’. — This style is capable of application to almost 
every class of colour known. Its essential feature is that the 
colouring matter and its fixing agent are botli applied to the fabric 
.simultaneously. In some instances the fabric requires to be pre- 
viously prepared lor certain of the colours used along with lliose 
characteristic of the process ; but tliis is one of many cases where 
two styles arc combinerl, and it must be classed with the one whicli 
it most resembles. 

{a) Application of IMoydnnt Dvc-StiifJ'i. — Mordant colours include 
both artificial and natural dye-stutls (see also under Dyeing), the 
most im])ortant of all lieing alizarinr, an artificial prep.aration of 
the colouring-priiicij)le of tlie maddt*r roof. With difterent metallic 
oxides alizarine forms different colour-lakes all excectlingly last to 
light and soap. Aluminium mordant gives red and pink lakes ; 
iron mordant, purples and lavenders ; chromium yields maroons ; 
and uranium gives grey shades. Mixtures of iron and aluminium 
produce various tones of chocolate and l:>rown. 

In addition to alizarine the following are a few of the more 
important monlaiit dytvstuffs employed in textile-printing : — 

Alizarine orange with aluminium and chrome monlants for 
orange and warm brown shades respectively ; alizarine bordeaux, 
with alumina, for violets ; alizarine blue with chrome and zinc 
for quiet blue shades ; coenilcinc and alizarine viridine for greens 
and olives with chromium mordants ; galloc^anine. chrome 
violet blue, alizarine cyanines, <S:c., with chromium for various 
shades of blue and violet ; alizarine yellows and anthracene 
brown for yellows and fawn shades respectively with either alu- 
minium or chrome mordants. The natural dye-stulTs belonging to 
this series arc chiefly : logwoorl, wdth chromium and iron mor- 
dants, for l)lacks ; l^crsiaii berries and quercitron bark, with 
aluminium, tin and chromium mordants, for colours ranging from 
brilliant yellow to quiet old golds and browns ; catechu, with 
cliromium, for very fast dark browms ; anil, occasionally, in mix- 
tures, sapaii-wood, peach-wood, Brazil-wood, and divi-divi extracts 
with any of the above-mentioned mordants. 

The mordants are mostly in the form of acetates which are 
stable in tlie cold but decompose during the steaming process, and 
combine as hydroxides with the colours, forming ami fixing on the 1 
fabric the insoluble lake. 


Alizarine reds and pinks arc the most complicated of the mor- 
dant colours, requiring for their proper production the addition 
of brightening agents, such as oxalate of tin. oils, tartaric acid, 
and also acetate of lime. This also applies to alizarine orange, 
but all the other colours are very simple to compound and are 
stable for a long time after making. Beds, pinks and oranges 
are lx;st prepared freshly i!ach day ; their constituents are liable 
to combine if the colour stands twenty-four hours before printing. 

rile following types of recipes will give some itlea of the way in 
which colours are mixed : — 

Red. 6i gallons thick starch and tragacanth paste. 

ij ,, alizarine (20 per cent, commercial paste), 
i ,, nitrate of alumina, 18® Tw 

\ ., acetate of lime, 28® Tw. 

] ,. oxalate of tin, 10® Tw. 

\ 10 per cent, solution of tartaric acid. 

Pink. 6\ gallons starcli-tragacanth paste. 

I ,, blue shade alizarine (20 per cent, paste), 

i] ,, sulphocyanide of alumina, 18® Tw. 

2 ,. acetate of lime, 28® Tw. 

I .. oxalate of tin. 

i ,, citrate of alumina, 40® Tw. 

For reds and pinks the nitrate, sulphocyanide and citrate of 
alumina are generally preferred in practice to the acetate though 
the latter is also largely used. Oranges from alizarine orange are 
made similarly. 

Purple, gj gallons starch paste. 

t ,, blue shade alizarine, 20 per cent, 

A ., acetic acid. 

J acetate of lime, 28® Tw. 

i ,. acetate of iron, 24° Tw. 

Maroon. 5 A gallons paste. 

1 ,, alizarine, 20 per cemt. 

4- ,, acetate of chrome, 32® Tw. 

f ,, acetate of lime, 28® M'w. 

Blues and the other colours are made by leaving out the lime 
in the last recipe and replacing tlie alizarine with another colour. 

Alizarine Blue. V lb alizarine blue shade (powcl.). 

{Light Shade.) i gallon water. 

3 1 ,, thick paste. 

1 1 ,, acetate of chrome, 40® Tw. 

Logwood and other natural colours arc specially boiled. 

Logwood lilack. Ih starch. 

I 1(1 ., British gum. 

1 4 A gallons water. 

1 ^ „ acetic acid. 

I I A „ logwood extract, 48® Tw. 

I « qiuTcitron extract, 48® Tw. 

Boil, cool and add ; — 

j lb n*d prussiate of potash. 

I gallon water. 

• „ acetate of chrome, 40® Tw. 

2 oz. chlorate of potash. 

Quercitron Yellow, i A gallons quercitron extract, 48® Tw. 

(i\ ., W'ater. 

1 1 lb starch. 

Boil, cool and add : — 

^ gallon acetate of chrome, 30® Tw. 

The proportions here given are liable to variations according to 
circumstances. Indeerl, no two works employ quite the same 
recipes, although the pro[X)rtion of mordant to dye-stuff is pretty 
generally known and observed. 

After printing, the gocxls are dried, steamed for one hour, and 
then washed and finished. 

{h) Application of Basic Aniline Dye-Stuffs . — These colours all 
form insoluble lakes with tannic acid ; hence tannic acid is the 
common fi.xing agent of the groii]>. Arsenic in combination with 
alumina also gives basic-colour lakes, but their poisonous char- 
acter and their inferior fastness to most reagents considerably 
limit their application. 

The more important basic dye-stuffs are : methylene blue, 
methyl violet, rhodamine, aiiraminc yellow, aafranine emerald 
green and indoine blue. Most of them are fairly fast to soaping, 
but towards the action of light they vary a good deal, methylene 
blue being perhaps as good as any, and the malachite greens the 
least stable. 

Their application is simple. A solution of the colouring matter 
is added to the requisite quantity of starch paste or gum, and, 
when well mixed in, the tannin is added in the form of a solution 
also. If desired they may be boiled up like the extract dye-stuffs 
(logwood, &c.), but this is not necessary unless large quantities 
are requireil, w'hcn it would be more convenient to boil the whole 
at once than to mix small batches by hand. 
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Methylene blue will serve as a type of the method by whicli 
all basic colours are compounded. 

Iiht€. 2 gallons methylene blue, lo per cent, solution in water and 
acetic ticid. ■ 

6 thick starch ])aste. 

I ,, tragacanth mucilage. i 

I „ tannic acid solution, 50 per cent. ; 

I o gallons. 

All other basic colours are made up for printing in a similar way 
by replacing the blue with the required tlye-stuff. 

After printing, goods containing basic dyes are " steamed/* and 
passed through a solution of tartar emetic, or other salt of antimony, 
whereby an insolul)lo double taiinate of antimony and colouring 
matter is forme«l. which constitutes a much faster colour than the 
single tannate of the dye-stuff. 

Basic colours may be j>rinted along with “ mordant ** and albumen 
colours. 

{c) Application of Direct Dyeing Colours. — ^'Iliese colours have a 
natural affinity lor tlie cotton fibre and therefore require no mor- 
dant. They are not very “ fast,” however, and, though used 
enormously in the <lyeing of plain shnd<‘s, they find but little 
employment in printing except for the tinting of printed gocxls. 
and for the “ crepon ” style, where the colours must be able to 
withstand the action of caustic soda. 

They are iisunlly printed with the addition of a slightly alka- 
line salt (phosjihnte of soda) and sulphate of sotla. Amongst the 
hundreds of diret t colours equally suitable for printing mention 
may be made of erica for jnnks ; diamine sky-blue for bines ; 
tliamine violet, and diamine, chrysamine, chloramine ami dianil 
yellows. In fact, most of the lienzidine, diamine, ilianil and 
Congo <lye-stuffs can be used for printing, but with the exception 
of the yellows none of them will resist the action of light and 
W’ashing to anything like llie extent that ” mordant ” and basic 
colours will. The general formula for printing these colours is as 
follows : — 

4 oz. colouring matter. 

1 g.'illon water. 

2 ,. starch or tragacanth thickening. 

4 oz. ]diosphate of soda. 

2 oz. sulphate of soda. 

After printing, with tlirect colours, the goods are first steamed, then 
slightly washefi in a weak tepid soap solution and finally finished. 

(d) 'Application of Pic^went Colours.— -J^oioro the introduction of 
coal-tar colours, ])igments and lakes played a much more im])ortant 
part in textile-printing than they do at present, tliongh they are 
still largely used lor certain styles of work, 'fliey form a .series 
of colours more difficult to work than thost^ already mentioned, 
but very fast to soap and light. 

Pigment colours, being insoluble mineral precipitates or lakes, 
can only be fixed on the fibre mechanically ; consequently they 
require to be applied in conjunction w'ith vehicles which caiis<* 
them to .adhere to the fabric in much the same way that paint 
atlheres to w'oo<l. 

Of these vehicles, albumen is the most important and the licst. 
It forms a smooth viscous solution with cold winter, mixes readily 
with all the colours ustsl in pigment printing, and possesses the 
property of coagulating when heated to the temperature of boiling 
water. When cloth printed with colours containing albumen is 
passed through hot steam or hot acid solutions, as in tlie indigo 
discharge .style, the albumen coagulates, forming a tough insoluble 
colloidal deposit, which firmly fixes on the filirc any colour with 
wiiich it is mixed. 

The colours chiefly employed in pigment printing arc : chrome 
yellow and orange, Guignet’s green or chrome green ; artificial 
ultramarine ; lamp black for greys ; the various ochres for golds 
and browns ; zinc oxide ; vermilion and its substitutes, and occa- 
sionally lakes of the natural and artificial colouring matters. All 
these bodies are applied in exactly the same way and may be 
mixed together in any proportion to form compound .shades. The 
amount of albumen ncce.s.sary to fix them varies according to the 
depth of shade required (between 10 and 25 per cent, of the total 
weight of the made-up printing colour), ancl although it is usually 
considered in text-books as a thickening agent it is rarely used as 
such in practice on account of its expense. As a rule the colouring 
matter is beaten up into a smooth paste with the necessary quantity 
of a strong solution of albumen and then rediiceil to its proper 
strength by the addition of tragacanth mucilage or starch paste. 

The main factor in the successful working of pigment colours 
is their fineness of division ; the finer they arc the l^etter they 
print and the more beautiful is their (juality of colour. If they 
are too coarse they give rise to innumerable defects, cither by 
sticking in the en^aving or by scratching the roller, or, if they 
print at all, by yielding uneven masses of colour, granular and 
speckled in appearance and quite unsaleable. Elven when finally 
ground they are liable to clog the engraving of the rollers — a 
defect which is more or less succc.ssfully overcome by replacing the 
colour-furnishing roller in the printing machine by a revolving bnisb. 


'I'he following formula of dark ultramarine blue will serve as a 
type of all other pigment printing colours : — 

24 lb artificial ultramarine. 

Iflace in grinding machine am I beat up gradually with 
4I gallons 40 ])er cent. Idood albumen solution. 

2\ ,, tragacanth mucilage, 8 oz. per gallon. 

,, ammonia. 

.. glycerin. 
jjV .. tur])entine. 

yV m olive or cotton-soed oil. 

Make to 8 gallons ^yith tragacanth or water, and grind the whole 
until perfectly homogeneous. 

The small quantities of ammonia, turpentine, glycerin and oil 
are added to prevent the colour from frothing during the printing 
process. 

Chrome yellows and oranges are frequently mixeil with a little 
catlmiiim nitrate to counteract the action of sulphuretteil hydrogen 
on the lead .salts. 

The great disadvantage of pigment colours is thal although 
extremely fast to light and soap they are liable to rub oft, if tlie 
fabric is subjected to much friction in washing. They also iiiijiart 
considerable stiff ness to the goods, and for these two n.isons they 
are therefore restricted to the printing of small patteiiis, or arc 
used for such styles as window-blinds where the stiffness is not 
objectionable. In very pale shades they are used for jirinting the 
grountls or “ blotches ” of multicolour ivattcrns, the small ejuantity 
of albumen they then contain being insufficient to a])preciably 
affect the softness of the cloth. In several discharge styles too 
—notably indigo — they find extensive use, and on the whole they 
constitute a most useful class of colours. 

(c) Application of Indip. — Indigo is printed on cloth liy several 
different methods, the chief of w hich are : (1) Schlicper and Baum’s 
glucose process; (2) the hydrosulphite process; and (3) the jiro- 
diictiou of indigo on the fil>re itself by means of Kalleks indigo 
salt and several other artificial preparations. The first and second 
processes depend upon the facts that indigo in presence ol caustic 
alkalis may be convertcfl into indigo-white by redneing agents, 
ami that the indigo-white, being soluble in the alkali, penetrates 
into the fibres of the cloth, where it is Bubsequently re-oxidized 
to its original insoluble state. 

In Schliepor and Baum’s ]>roccss (also known as the glucose 
process) the cloth is first prepared in glucose, and th(‘n ])rinted 
with a colour containing imely ground indigo, caustic soda and 
tlextrine thickening (also ma.de with caustic sotla). After printing, 
the cloth is ” ag<‘<l,” thal is, passed through damj) steam for a 
few minutes to elTect tlie reduction and solution of tlu* indigo, 
and is then hung up in a cool chamber for a day or two. in order 
io re-oxidize tlie indigo-white to indigo by the action of the oxygen 
in the air. A wash in cold water finally completes the fixation of 
the indigo, and the cloth may then be soaped and finished as usual. 
The cloth is prepared by running thrtiugh a. box containing a 
30 per cent, solution of glucose in water ; the excess is squeezed 
out in a mangle, and the cloth dried. It is then printed with the 
following colours acconling to shade required : — 
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The printed goods should be dried tjuickly, and ” aged ” as soon 
as possible to prevent the absorption of carbonic acid gas from 
the air, after which the operations already mentioned may be pro- 
ceeded with at leisure. 

The w'ell-known bine and red pattern is produced by this pro- 
cess, the only difference being that, instead of white cloth, turkey 
red dyed cloth is used, the strong alkali dissolving out, or ” dis- 
charging,” conipleb'ly the colour from those parts of the cloth 
upon which it falls, and leaving the indigo as a blue pattern on a 
red ground. 

In the hydrosulphiie process, which is much quicker than the 
preceding, the redming agent, the indigo and the alkali are all 
printed togidlier on unpreiiared white cloth, 'fhe goods are then 
” aged,” and allow'cd to lie a short time, after which they are 
washed-off in cold water first, until the indigo is thoroughly re- 
oxitlizcd, and then in hot water or snap. 

The hydrosnlphite jirinting colour is as follows : — 

^20(j parts hydrosulphite N.E'. (or 100 of the concentrated pro- 
j fliict). 

V450 ,, alkaline dextrine paste. 

150 ,, indigo 20 per cent, paste (ground up in guru). 

200 ,, alkaline dextrine paste. 

Thickening ( 151) parts dextrine or British gum. 

(850 ,, caustic soda, 70“ Tw. 

Print, tlry, ” age” and w^asli oft in a copious supply of cold water. 




The third process with Kalle’s salt is not properly speaking the I 
printing of indigo, but of a special preparation capable of forming | 
indigo when treated with caustic alkalis. The salt is merely dis- j 
solved and thickened with gum or starch, printed, and then passed 
direct tlirougli a solution of caustic soda, when the indigo is immedi- 
ately develiJ))ed. Instead of being passed through the alkali, which 
is apt to cause the colour to run before it is proiierly developed, 
the cloth is more commonly printed with thickened caustic soda, 
whereby the indigo is equally well produced without any fear of 
“ running.” 

Besides indigo, other vat dye-stuffs, such as indanthrenes, the 
algol, helindune and ciba colours, thioindigo scarlet, &c., are also 
printed largely at the present time, yielding colours of hitherto 
uiiattaincd lastness to washing and to light. 

(/) Insohihle .Ijo-Co/onrs. —These colours do not exist as such, 
but rerpiire to be produced on the hbre itself from their components. 
They form a range of exceedingly fast colours, including orange, 
red, pink, maroon, brown, chocolate, blue and black, and are 
produced 1)V the coinbination of various diazo-bodies with phenols, 
the most important of which latter is j3-naphthol (beta-naphthol). 

In practice tlieir application is briefly as follows : — T'he bleached 
cloth is prepared in a solution of /3-naphlhol in caustic s<>la 
(na])htholate of soda), then gently dried and printed with the 
tliickened diazotized amine required to produce the desired shade. 
The printing colour must be cooled with ice to prevent its decom- 
position ; hence such colours are sometimes known as ” ice colours.” 

Tlie two colours most extensively used are para-nitraniline red 
and a-nnplitliylamine maroon, both of which arc bright fast 
colours, only eipiallcd by turkey red and madder chocolate for 
gimer.il iiseluliiess. 

On /S-najdithol prepare the following colours may be obtained : — 

Ketl with paranitraniline. 

Maroon witli a-naplithylamine. 

Orange witli orthonitrotoliiidine. 

Pink with azo pink 2 B. 

('hocolatc with benzidine. 

Brown with benzidine and orthonitrotoliiidine. 

IMue with dianisidine. 

Black with dianisidine and benzidine. 

Other naphlhols and other bases give a still greater variety of 
shades. 

Tlie naphthol pri'pare recpiires to be freshly made, and the cloth 
prepared with it carefully dried, if good results arc to be obtainetl. 

Pciranitraniline is made up for printing l»y dissolving in hydro- 
chloric. acid. Nitrite of soda is tlieii adiled, an<l, after stamling a 
short time to complete the reaction, tlic resulting diazo-solution is 
mixed with thickening, and acetate of sinla is then added to 
neutralize any free mineral acid still remaining, the presence of 
which wouM prevent the formation of the colour. j 

In practice the following formulae have given good results: — 

(i) Paranitraniline Red 

Prepare the bleaclied cloth in : — 

47 parts / 3 -naphthol. 

3 ., naplithol R. 

107 caustic soda, 'Pw. 

400 ,, hot water. 

10 ,, tartar emetic. 

12 ,, tartaric acid. 

Make, up to loon jKirts with hot v/at-:r. 

The cloth is passed tlirough a trough containing this solution, 
tlic excess is squeezed out i)et\veen two wooden rollers, and tht.‘ 
cloth is gently dried and then printed with : — 

I 3d parts paranitranilinti C. 

I 100 ., ice. 

I lixj ,, hydrochloric acid, 30® Tw. 

I 70 water. 

Mix and add (juickly : 

j 24 parts nitrite of soda, 9 3 per cent. 

( 70 ,, water (cold). 

And just before printing add further : 

I (JO parts acetate of soda. 

loo ,, ice in large pieces. 

4i.)0 tragacanth mucilage, 12 per cent. 

Print, dry and wash. 

A similar prepare without the naphthol R. may be used for 
a-naphthylamine maroons, the printing colour for which is made 
up as follows : -- 

3() parts a-naphthylamiue. 

93 ,, hydrochloric acid, 30® Tw. 

171 ,, tragacanth mucilage. 


( rrind till perfectly smooth in a mill and then acid : 
i(x) parts ice. 

20 ,, nitrite of soda of 93 per cent, strength. 

80 water. 

400 ,, starch and tragacanth thickening. 

25 benzine. 

75 acetat(‘ of soda. 

ICKX3 

Print, dry and wash. 

Immediately these diazo-cokmr pastes come in contact with the 
naphthol-prepared cloth the colour itself is formed and fixed and 
retpiires no further treatment except that of washing to remove 
the naphthol from the iiuprinti'd parts of the cloth. 

The other bases are diazotized in precisely the same way, the 
quantities of acid and nitrite of soda being varied according to the 
molecular weights of each base. 

Several processes of printing azo-colours directly, without any 
previous preparation of the cloth, have been proposed, but they 
are not in general use as yet ; those which have passed the experi- 
mental stage are not very snixessfiil on the large scale, and have, 
for the most part, been abandoned. 

(g) Application of Sulphur Dyes. — Of late years the class of colours 
known as “ sulphur colours ” have assumed a prominent ^dace in 
textile-printing. They are really tlirect dyeing colours, but their 
special properties entitle them to Ixj classed apart from those usually 
known untler this name. 

Tliere are now an enormous number of sulphur-colours on the 
market under many different names, but, as they are ail similar in 
general properties, it is neixlless to mention more than one scries. 
The “ thiogen colours ” of Meister, Lucius and Bruning will servo 
as well as any to exem])lify the application of these dye-stuffs in 
printing. They comprise yellows, golds, browTis, violets, Idiies, greys 
! and blacks, all fairly, and some very, fast to light and soaj), and, 

I iind(*r proper condif i(jn.s, easy of ap])iication to a variety of styles. 

The general n'cipe lor printing is as under ; — 

30 parts by w'eight of colouring matter. 

50 .. glycerin. 

80 water. 

{ 50 china clay beaten up with 

j 50 wat(M*. 

40 concentrated hydrosulphitc N.l'., 51^ ]xt 

cent, solution. 

700 alkaline British gum thickening. 

I <300 

'fliis paste is printed on unpre])ared bleach(‘d cloth, gimtly dried 
and then passed through a raj)id steam ager, in from 4 to 7 minutes 
in dry steam at 212® F. to 220® F. (or tw'ice for 3 minutes), after 
which the cloth is passed in the open width through the washing 
.and so.aping machiru's, and linally dried u]) and finished. 

'I'he snl])hur colours may be used in combination with the azo- 
colonrs, on naphthol-prepared cloth, for the jirodiiction of multi- 
colour effects, and are eminently adajited also to the production of 
coloured disch.arges on paranitraniline red and the direct-dyeing 
colours. 

(//) Aniline Black. — Aniline black was discovered and first used 
by Idglitfoot in 1863. It is one of the fastest blacks known, and is 
equally useful for (lirect printing by itself, and for working along 
with printed mordants and discharge pastes. Aniline black is 
formed by the oxidation of aniline. 

As a rule the oxidation of the aniline is brought about by means 
of sodium chlorate in presence of suitable oxygen carriers .such as 
cop])er sulphide, vanadium chloride or potassium ferrocyanide. 
Copper and vanadium blacks are usually developed after printing 
by being aged in a moderately warm room for a day or two, when 
they become converted into ” emeraldine,” at which stage they 
arc taken down, and passed through a hot solution of bichromate 
of potash to com]3lctc the oxidation of the aniline. Great care is 
required in printing these two blacks, as if overdried they take fire 
and have occasionally caused consirlerahle damage to buildings in 
consequence. The blacks made with ferrocyanide, on the contrary, 
may be printed in conjunction with ” steam ” colours, and, after a 
preliminary passage thre^ngh a rapid steam ager, and an ammonia 
" gassing ” box, will witlistand the long steaming nece3.sary for 
alizarine colours. 

A copper aniline black may lie made as follows : — 

{ 1 5 lb starch. 

8 tb British gum or dextrine. 

5 1 gals, water. 

4 lb chlorate of soda. 

^ gal. olive oil. 

Boil, cool and add : 

8 lt> aniline salt. 

3 tb aniline oil. 

5 tb sulphide of copper (precipitate pressed to a 30 per cent. 

paste). 

I gal. water. 
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This black may be either hung to develop, which is the safer 
course, or, if printed in line shirting patterns, it may he “ ageil” 
through steam for 2 to 3 minutes. Wliichever metliod is adopted 
the pnnted cloth must afterwards he ])assed througli hot hichromatc 
— “ chroming ” — and then well Wcished. 

The following ferrocyanide black works well in practice : — 

10 lb stiirch. 

2 lb Hritish gum. 

0 lb yellow prussiate (ferrocyankle) of jiot.ish. 

7 gals, watt'r. 

Boil, turn of! the steam, and add ; 

2^ It) chlorate of sotla in poutler. 

C'ool and aild : 
lb aniline salt. 

Print, age 4 minutes tlirougli the rapid ager, chrome, wash and 
soap. If printetl with alizarine steam colours it must lie passed 
through ammonia vapour after “ ageing," and then be steamed for 
one hour before chremiing and washing. Sometimes the chroming 
is omitted, but the colour is then apt to become green after a short 
time owing to the action of sulphur dioxide present in the air. 

Aniline black is now used almost exclusively for printing eiloug 
with mordants for the madder style, and for black ground goods 
that were formerly dyed with logv'ood on an iron mordant. Shirt- 
ings and all single-colour black dress goods are also executed in 
aniline black, which is faster to light, washing, and |)crspiration 
than any other black except some of the sulphur l»lacks. 

(2) Printing of Mordants. — This, the second of the great styles 
of textile printing, was, at one time, the most exlimsivcly practised 
of all, and is still the most important for all classes of work where 


its weight of arsenious acid, or " white arsenic," a substance whicli 
retards its oxidation. For this purpose the goods arc printed with 
either aluminium or iron acetates, and hung or "aged" for 2 to 
3 days in a brick chamber containing moist air at about 30® C. 
dry bulb, ami 27® C. wet bulb thermometer. In this operation the 
" ageing " (which is really the volatilization of the acetic acid, 
leaving the hydratt;d oxide on the fibre) goes on slowly and evenly. 
.\tter hanging, the last traces of acid are removed and the hydroxide 
thoroughly fixed by " dunging," a process in which the goods are 
passed through a mixture of cow-dung and clialk at a ti inperaturi* 
()f about 50® C. In this "dunging'^ bath they are worked alto- 
gether about I \- hours, at the end of which the mordants are 
thoroughly fixed, and all the thickening agents perfectly eliminated, 
thus le.'iving the cloth in the best condition to absorb the dye-stutl. 
The dyeing is carried out by working the goods at 60® C. in a mixture 
of alizarine, a little chalk, and glue size for i to li hours. T'hcy 
arc then well washed, soaped, and the whites cleanc^d b> a passage 
tlirough weak bleaching powtler solution, followed by a ^jassage 
through steam. Further soaping and washing is then resorted to 
until the goods are cpiite clear and bright. 

In the case of cloth dyed in retl ami pink alone the goods after 
dyeing are well washeil, passed through a bath of alizarine oil 
containing oxalate of ammonia, and then .steamed for om* hour at 
15 lb pressure. T'his brightens the colours by removing the brown 
appearance they possess after tlyeing. When reds are associateil 
with chocolates and purples, however, the oiling proces'-. must be 
carefully conducted, otherwise the two latter suffer ; fre.pieiitly it 
is omitted altogether, the brightening being effected by vigorous 
soaping. 

By printing the following mordants a six-colour design may be 
produced with a single dye-stuff and in one dyeing : — 



1 Red. 

Pink. 

Chocolate. 

l-).irk Purples. 

Violet. 

Black. 

Aluminium acetate, 6° l‘w. . 

. ! 12 gals. 

3 

10 *, gals. 




Black liquor, 2.j® I w. 



M 

I gal. 

] gal. 

8 gals. 

Water 

. j 

8 gals. 


1 1 

Ill „ 

4 .. 

British gum 


lb 



^0 lb 


Acetic acid 


‘ I gal. 





Tin crystals 

’ iTlb 

} It* 





Cotton-seed oil 

I 

1 

I * * 

1 gal. 

i’gnl. 


1 gal. 

Starch 

10 11 ) 

1 

10 lb 

If) 11.) 


If) lb 


the fastest colours are required. It may be conveniently <livided 
into two branches : (a) the madder style, and {b) the printing of 
other mordants such as chrome, tannic acid, /3-naphthol, Ac. 

(a) The Madder StyU . — In this style the only mordants used are 
those of aluminium and iron. 

Aluminium alone yields various shades of red and pink when dyed 
up in madder, or its artificial competitor alizarine. Iron alone 
yields with the same dye-stuffs shatles varying from black to the 
palest lavender. Iron and aluminium mordants in combination 
yield colours ranging in shade from claret through all gradations 
of bordeaux ami maroon to the deepest chocolates, according to 
which of the two monlants pretlominatcs in the mixture. Browns 
and allied colours may l»e dyed on the same mordants with either 
nitroalizarinc alone, or with alizarine itself mixed with dyewootl 
extracts — logwood, Persian berry or cpiercitron bark, &c.. 

Both aluminium and iron mordants consist of the acetates of 
their respective metals. The iron mordant which gives the best 
results is known as " black liquor.” It is a crude acetate contain- 
ing a good deal of organic matter which ajipears to regulate the 
speed of its oxidation and so produce much more level colours than 
have ever been obtained from any other iron mordant. 

Aluminium acetate in the })ure .state is also rarely employed, the 
crude commercial " red liquor " being found in jiracticc to yield 
the best results, both as regards colour and ease of working. The 
*' red liquors " vary considerably in composition, some being normal 
acetates, others basic acetates, .some normal sulphate-acetates, 
others basic sulphate-acetates, but their mode of application is 
always the same, that is, they are tliickened, printed, aged ami 
dyed in alizarine. If they are too basic they decompose on boiling, 
or on dilution, and liecomc utterly useless ; but this rarely happ<*ns 
nowadays and need not be further gone into. Many difficulties 
occur in the printing of mordants and their subsequent dyeing, but 
if the following points are observed most of them may be sur- 
mounted ; (i) after printing the cloth must be gently drietl, other- 
wise the mordants become dehydrated or " burnt," ami instead of 
dyeing up evenly they appear patchy and vcr>^ light in the over- 
dried parts ; (2) the dye-stuff must not be used in excess ; and 
(3) the temjierature of the dye-bath must be kept as low as is con- 
sistent with the fixation of the colour. If these last two jioints 
are neglected the unprinted parts of the cloth, which should remain 
a pure white w^hen it is finished, will be soiled l:»cyond repair unless 
indeed the ” whites " arc cleared at the expense of weakening the 
colour. Iron mordants especially are liable to unevenness due to 
the oxidation being too rapid ; and as this defect is most noticeable 
in purples and lavenders, the pyrolignite of iron or ” black-liquor ” 
is irequently boiled for half an hour or more with i per cent, of 


Tlie above mordants an? printed on white l)lea('hed cloth, dried, 
hung 2 to 3 days, " dunged," dyed, washed, well soaped and washed 
again ; then " chcmicked " through weak bleaching powder solu- 
tion, and finished. 

The " tliinging " is performed in vats tlirough which the cloth 
circidates coutinually during the operation. As a rule tlunging is 
done Iw'ice, the second bath b<*ing w’eaker than the first. The vats 
or " becks " contain a mixture of ; — 


J(K) gals, water 
10 Ih clialk 

50 11) cow-dung 

atbo®(\ 

loo gals, water 
5 lb chalk 

25 lb cow-dung 


j 


ist (lunging. 


2nd dunging. 


Wash w'cll after " dunging " and dye in alizarine, Ac. 

The dy'cing is carried out in large b(‘cks over wliich a roller or 
bowl revolves, equal in length to the beck. Over tliis rollt'r the 
cloth is wound spirally in large loose? loops so that one end of the 
loop is on the roller and the otlier dips into the dye liquor. When 
about 700 yds. of cloth have been entered in this way the two 
ends of it are knotted ti^gcther, thus forming an endless rope w'hicli 
circulates contiiuiously in and out of the dye-liquor. The vat or 
beck is then charged with alizarine, chalk and glue, the propor- 
tions varying according to the amount of space covered by the 
mordants 011 the cloth. If, for instance, half the surface is printed 
then tlie dyc-liqiior might be made up as follows, the quantities 
lx*ing calculated on the weight of the ck)th : — 

4 j ix-rccnt. iilizarine (blur shruk ) prr cent.-> ; sufiiciency 
acetate of lime, j.S® 1 w. ^ ^ 


I 

lb 


glue solution, or size, 15 per cent 


:) 


of water. 


The goods are entered into this solution cold. The temperature 
is gradually raised to 60® C., and the dyeing continued at this for 
one hour or more. The goods are then washed in a similar machine, 
soaped well and finished off by drying. 

Aniline black may be printed along with " red licpior " and iron 
liquor, and many other modifications also employed, but the prin- 
cii)le of dyeing is always the same. 

(6) The Priyiting of other Mordants . — Of these the most important 
are tannic acid, chrome mordants and /9-naphlhol. 

For printing tannic acid the following is used ; — 


lb tannic acid dissolved in 
-j I gal. acetic acid and added to 
1 q ,, starch and tragacanth paste. 
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ilie goo<ls are simply tlried after j)rinting and the tannic acid 
imr.icdiatelv fixed by passing through a solution of — 

I'joz. tartar emetic. 

-I 1 oz. chalk. 

1 1 gal. w ater at txi)” C. 

After wasliing they may l>e dyed up in any of the basic aniline 
colours. 

V^arious < hroiiie mordants are employed in ])rinting. amongst 
wiiich ma>' be mentioned chromium chromate, and chromium 
acetate. 1’he former is thickeneil with starcli or gum. printed, 
and fixed by being passed through boiling scKliiim carbonate. The 
latter is applied in the same way but, after j)rinting, is steamed 
before the c arbonate. treatment. Both these mordants are suitable 
for dyeing with any of the dyes mentionetl uruler the »lirect ])rinting 
of mordant colours, such as alizarine, alizarine bordeaux, coeriileine 
and the natural dye-wood e.\tracts. They are dyetl similarly to 
the madder colours, with an addition of glue size to preserve the 
white of the unprinted parts of the cloth. 

(3) Thr Dischavf^e .S 7 y/c.-~Tliis style is now one of the most 
important produced. Its range is so extensive, and its modifica- 
tions so nunierons, that it is impossible to mention more than a 
few of its Lhi»‘f applications. It may be used for locally destroying 
either the colours dyed on cloth, or the monlants with which tliey 
have been previously prepared. In both cases the resulting ])atterii 
appears in while, or colours, on a full rich ground the beauty of 
which cannot be ecpialled Ijy direct printing. 

The (list. barging agents consist of organic acids, caustic alkalis, 
oxidizing agents anil reducing agents, each used according to the 
kind ol colour or mordant to be tlischargetl. 

{a) Discharge of Iron and Aluminium Mordants. — The cloth is 
pad(Ieil with a solution of these mordants, dried in hot air, and 
then printed with tliickcnetl citric acid or acid citrate of soila 
mixed with china clay to })revent the pattern running. It is then 
passed through the raifiil ager once or twice, “ dunged,” washed, 
and dyed in the usual way for madder colours. Wherever the 
discharge has been printed the mordant is dissolved out, leaving 
a white pattern on a dyed ground. 

{h) Taimate of antimony mordant is similarly discharged by ))rint- 
ing on caustic soda. Tlie goods are passed in like manner through the 
ager, well washed in water, and (.lyed-up in any basic aniline dye. 

(c) 'I'he chrome discliargc is produced hy padding the gocxls in 
chromium bisulphite ; then drying them, and printing-on citric 
acifl, or chlorate of soda and yellow' prussiatc of potash, 'Phey an* 
then steamed, passed through chalk and water, well washed an<l 
dyed up in any mordant dye. 

{d) 'Turkey reel may be discharged in both white and coloured 
patterns by either oxidizing agents or caustic alkalis, (i)'rhe 
dyed cloth is printed with stnmg citric acid, or arsenic acid, at 
180” Tw-, and tlieii run through bleaching pow'der solution, wherehy 
the printed ])arts are coni])ictcly decolorized. If colours are re- 
quired, the citric acid is mixed with lead Scilts and Prussian blue, 
and the lahric after passing tlirough the bleaching powder solution, 
is further Ircatetl in a batli of Ijichromate of potash which forms 
W'itli the lead salts the insoluble chrome yellow. Green is obtained 
by the combination of Prussian blue with the chrome yellow. 

Hxam])les ; - 

White, b 11) citric acid or tartaric acid. 

I gal. water. 

4 lb British gum or dextrine. 

Boil together. 


Yelloio. 15 Ih British gum. 

I \ gals, dark British gum paste, 30 per cent. 

2] ,, water. 

20 lb tartaric acid. 

12 lb nitrate of lead. 

Print, dry, discharge thR)ugh bleaching powder solution. 
i.S® 'l\v., anrl chrome. 


(<?) The dyed cloth is printetl with strongly alkaline discharge 
pastes, i)assed through the ” ager ” two or tliree times, and then 
washefi off in silicate of soda. If blue, yellow and green discharges 
arc tiesired the dyed cloth must first he jiassed through glucose 
solution, well tlried, printed with the colours, ” aged,” passed 
through silicate of soda, chromed in bichromate, well washed and 
tlried. Examples ; — 


White, 10 Ih stannous chloride tlissolved cold in 
8 gals, alkaline thickening. 

2 ,, silicate of soda, 70® Tw. 


Blue. 1 5 lb indigo pure 20 per 
cent, paste. 

;iV turyxmtine. 
iV .. glycerin, 
i i I. British gum paste. 
7 „ alkaline thicken- 

ing. 

Green. 8 parts of the yellow 
without silicate. 

I part of blue. 


Yellow. 30 Th leatl hydrated 50 
per cent. 

2 gals, water. 

I ,, silicate stxla. 

5 1 ,, alk. thickening. 

A Ikaline T htekeninq. 

15 Ib yellow dextrine. 

8 gals, caustic stxla, 
100" Tw. 


(/) Paranitramlinc red is discharged by means of the new hydro- 
sulphite-formaklehydc compounds. The dyed cloth is printed with 
the following : — 

25 lb hydrosiilphite N.E. cone., or hytlraldile cone. 
i\ gals. British gum paste. 

Heat till tlisstilvctl and add — 

A sal. glycerin. 

4\ ,, starch- tragacanth thickening. 

After printing, age twice for 4 inimites through dry steam 
at 22(.)® then wash w'ell anti soap. 

Colouretl tlischarges arc obtainetl by mixing hydrosulphite, tannic 
acid, aniline or phenol, anti basic colouring matters together. Mor- 
dant dyt*s fixetl with chromium acetate may also be used. 

On a-naphthylamine maroon the above tlischarge white retjuircs 
the atitlitioii of induline .scarlet, patent blue or aiithratpiinone, 
beltire it becomes effective, otherwise the procedure is the same as 
lor paraiiitraniline red. 

{q) Intligo is usually discharged by oxitlation. For this purpose 
the dyetl cltith is printetl in two difierent ways. Firstly, with 
chlorate of soda, anti reil or yellow prussiatc of potash together 
with a little citric acitl or citrate of sotla : secondly, with chromate 
of potash. In the first instance, the cloth is ” agetl ” through the 
r.qiitl ager after printing, and, in the second, is passed througli a 
vat containing hot sulphuric acid and oxalic acitl. Coloured dis- 
charges may he obtainetl in both metluxls by adding albumen and 
pigment colours to the tlischarging agents. 

(1) Discharge hy sleaming : — 

i 12 lb citric acitl, tlisstilve in : 

\ 7 lb caustic srxla, 70® Tw., and atld : 

12 lb stxlium chlorate, 

5 gals. British gum paste. 

Heat till tlissolvetl, cool and atld : — 
i I? gals. British gum ])aste. 

\ 2 lb yellow j^russiatc of potash. 

Frint, steam anti wash. 

('hlt)ratc of aluminium is also used for this proce.ss, but it acta 
very energetically and is aj)! to tender the cloth. 

(2) ('hrt)mate tlischarge : — 

White. 8\ gals. British giim ])astc. 

12 Ih l)ichromntt‘ t)t stxla. 

\ gal. turpentine. 

Yellow. 32 chrome yellow ])igment. 

3 gals. ;() ]XT cent, alhunu n solution, 

I ,, thick tragacanth mucilag(\ 

^ ,, oil (vegetable). 

{ 12 Ib bichromate of sotla neutralized with 
■j gal. caustic sotla, 70® Tw. 

\ ,, water. 

I’rint, dry, pass through a ” beck ” {i.e. a bath) containing : — • 
100 gals, water. 

3t) li) sulphuric acitl (16S® Tw.). 

50 lb t)xalic acid. 

TIkmi well wMsh and dry. 

With these oxiclatitm tlischarges it is im]xissihlc to prevent the 
fibre Ix^ing attackctl in the ilischargetl pt)rlit)ns, with the result 
that it is partially converted into oxycellulose. Recently a method 
has been brought out ft)r the protluction of a white discharge 
on indigt) which is said to «lo away with the formation of oxy- 
celhilose anti which consists in printing on a thickened solution 
of sotliiim nitrate anti, after tlrying. running through sulphuric 
acitl of 5t)° Tw. 

Another methofl of ])r()(liicing white discharges on intligo consists 
in printing the tlyed cloth with liydrosnlpliite N.E".. then steaming 
anti running througli a boiling solution of caustic soda. Good 
whites are thus obtainetl witlitmt the formation of oxycellulose, but 
the process is expensive. 

{h) Direct dvcinq or substantive colours can be easily discharged 
with the hytlrosulphitc tlischarge usctl for paranitranilinc red (see 
alxjve). It must be reduced in strength to about onc-fourth for 
dark shatles, anti niucli weaker for ligliter colours. Direct colours 
were formerly discharged by stannous chloride or acetate, but the 
hytlrosulphitc has almost entirely tlisplaccd these salts for white 
tlischarges. 

(/) Discharges on manganese bronze are of little importance at 
the present time. They arc effected by means of stannous chloride, 
colours being obtainetl by the addition of basic dyes and dyewood 
extracts. 

(;) Sulphur-colonrs, dyetl basic colours, and some alizarine 
ctiloiirs, are discharged with chlorate anti prussiatc like indigo. 

(4) The Resist or Reserve Stvle . — Reserves are substances which, 
when printetl, prevent the fixation or tlcvelopment of mordants 
anti colours subsotpiently applietl, anti arc used to produce effects 
similar to those obtained by tlischarge printing. 

The principal reserves are those used for madder dyed ^oods, 
steam alizarine retls and pinks, steam basic colours, vat indigo 
blue, insoluble azo ctdours, sulphur-colours and aniline black. 



704 - 


textile-printing 


[TECHNOLOGY 


{a) Reserves under Aluminium and Iron Mordants . — For 
the production ol this important class of goods, use is 
made of the fact that alkaline citrates prevent the 
fixation of the mordants. 'I'he cloth is first printed 
with citrate of soda (or sometimes citric and tartaric 
acids for iron mordants), then dried, and again printed 
over the previous impression, with either a lino “ all 
o\'er ” pattern or flat uniform grouml, in iron or 
aluminium mordants. The fabric is then aged, •• dunged,” 
washed and dyed as already described, witli the result that 
wherever the “ reserve ” of citrate or aciil was printed 
a white pattern is left on a figured or plain grouiul. 

The tine patterns printed over “ reserves ” are c.dled 
“ covers ” and the plain grounds “ pads,” hence the name 
“cover cind pad’' style in cases where, as friMpiently 
happens, a dark “ cover” and a light “ pad ” are both 
printed over a white “reserve.” The “cover and 
pad ” style is, for the most part, restricted to dyed 
alizarine purples umler wliich red, black, tlark purple and white 
can all be reserved at the same time, thus giving rise to very pleasing 
effrets. For example : white cloth is first printed with four 
“ colours,” viz., citrate of soda and citric aciil for the white ; log- 
wood and iron for the black ; strong iron mordant for the purple ; 
and aluminium acetate at 6° Tw'. with 8 oz. per gallon of stannous 
chloride for the red. ( fhe stannous chloride acts as a resist for 
irc)n mordants.) 'I'he whole is then “ covered ” in a fine pattern 
printed in a fairly slrong iron mordant, ilricd, and again printed, 
in a very weak iron mordant, with a pad roller, that is. a roller 
which prints a uniform ground over the whole surface of the cloth. 
After this last printing, the cloth is “ aged ” for a day or two. 
by being hung as previously described, then “ dunged.” w'ashed 
and dyed m a blue shade of alizarine. When linallv washed, 
soaped and “ cleared ” in bleaching powaler solution the first 
printed pattern in white, red, black and ]uirple is seen to stand 
out, clearly and shar])ly, from a figured background in two lighter 
shades of purple. This '* cover and pad ” stvle of reserve juinting 
constitutes one of the staple processes of lU'arlv all printworks, 
and is produced in enormous quantities for both liome ami foreign 
markets. Kcil is not often introduced as in the above example, 
the usual colours toeing white, black and two ])ur]fles. The same 
method of w'orking can be adoj)ted w'ith aluminium mordants for 
red and pink covers and pads, but they are better produced wdth 
the steam alizarine colours as below. 

{h) Reserves under Steam Alie.arinc Red and Pink . — In this case 
a reserve composed of citrate of chromium alone, or in conjunction 
W'ith citrate of soda, ^ves the best results. 'I'he goo<ls arc first 
prepared in alizarine oil and then printed with the following : — 

lo lb china clay. 

1 gal. citrate of soda, 54® Tw. 

\ ,, citrate of chromium, 42® Tw. 
i ,, water. 

2 1 ,, British gum paste. 

After printing the above, the goods are dried and again printed 
either with “ cover ” or “ pad ” or both, in alizarine pink, dried, 
stearneil for hrs., well washed and soaped. On leaving the 
steamer the parts printed with the resist are yellow', but become 
quite white on soaping. Like the juirples, the alizarine pinks can 
be reserved in colours. For blue, green, yellow and violet the 
ordinary steam basic colours are used with additions of citric or 
tartaric acid. 

Example : — 

I 7 lb china clay. 

\ gal. water. 

6 \ ., British gum paste. 

2 lb methylene blue. 

I lb citric acid. 

I gal. acetic acid. 

Boil, cool, and add : — 

gals. 50 per cent, tannic acid solution in acetic acid. 

Red writh steam alizarine red ; yellow with tliioflavine in place 
of methylene blue in above ; green a mixture of blue and yellow. 
These colours with the white reserve may all be printed at once. 
Then steam as usual, pass through a solution of tartar cinetic 
and chalk, wash well and soap. 

(c) Reserves under Insoluble Azo~Colours . — These are based upon 
the action of stannous chloride, which prc>'cnts the combination 
between the /J-naphthol and the diazo bodies by reducing the 
latter to hydrazines. The )3-naphthol prepared cloth is printed 
with the follow'ing colours, then dried and passed through diazo- 
tized solutions of paranitraniline for red grounds ; rt-na])hthylamine 
for maroon ; ortho-nitrotoluidine for orange, <S:c.. See. The cloth 
is then washed and soaped until the “ whites ” are clean. 

White Resist. 5 gals, gum Senegal solution. 

30 lb tin crystals. 

5 lb tartaric acid. 

For heavy rollers this may }ye reduced with more gum. 



Hluc. 

Yellow. 

Green. 

Pink. 

New methylene blue N. 

2I II. 




Aura mine G. (B.A.S.F.) 



2 ib 


Brilliant green 



li.. 


rheoflavine '1' 


2 it) 



Rhodaminc 6 G. (extra) 




I lb 

Acetic acid 

2 gals. 

2 gals. 

J gals. 

2 gals. 

( ilrie acid 

2 \ lb 

lb 

lb 

2 \ lb 

Starch 

TO ,, 

if-> 

TO .. 

1 10 ,, ’ 

Water i 

2 gals. 

If gals. 

2 gals. 

2 gals. 

'I'ragacanth mucilage ... 

I 

I 

I 


'Fannie acid sol., 50 per cent. . 

j 1 

2 

If .. 

i 2 ,, 

Tin crystals 

20" lb" 

20 iti’ 

20 lb 

1 20 lb 

Make up to . . . 

T(^ gals. 

10 Kills. 

10 gals. 

j 10 gals. 


15 

20 


Potassium sulphite is also used as a white reserve undi r insoluble 
azo-colonrs w'ith good results. 

{d) Reserues under Steam Basic Colours. — I'he white cloth is 
printed wdth : — 

20 lb china clay. 

2 1 gals, water. 

11 ) British gum. 

11) sodium tartar emetic. 

II) zinc sulphate. 

All boiled well together, 

and then covered, or ov'cr-printed, with any steam basic colour — 
steamed one hour, pjisscd through tartar emetic, then washed and 
soapt'd, when the reserve white above comes away, bringing along 
with it the colour printeil upon it and leaving a white pattern on a 
printed ground. 

(<’) Reserves under Vat Indigo Blue. — This was formerly a very 
important style, but at present is only used in special cases. Resist 
or reserve ettects are obtained by printing the white cloth w'ith 
oxidizing agents, lVic., and subsequently dyeing it in the indigo vat. 
In addition to oxidizing agents the reserve pastes contain lead 
sulphate, barium sulphate, resins, fats and thickenings in various 
proportions. 'Fhe following is a good white reserve : — 

T $ IV) flour. 

6 gals, water. 

Roil, cool a little, and add — 

18 lb copper sulphate powdered. 

2 1 lb co])])er nitrate, 90® Tw. 

I pint alizarine oil. 

Yellow. 2] gals. British gum paste. 

33 It) lead sulphate, 66 pm' cent, paste. 

iS lb zinc sul})hate. 

22 lb lead nitrate. 

Print the white and yellow, dry, dye in the iiuligo vat — sour slightly 
in snl])hnric acid, wasli, and pass into a hot solution of bicliromate 
of soda, which develi)])s the lead yellow. Reserve whites also 
contain lead salts when used for white alone, but obviously the 
white given is best suited to white and yellow' reserves, as its 
soluble copper salts wasli out before the cliroming ” stage is 
reached. 

(/) Reserves under Sulphur Colours , — 'Fhese are obtained with 
zinc chloride. They are not much used, Imt are capable of yielding 
line e fleets, 

(g) Reserves under Aniline Black . — Reserves under aniline black 
are ])rnduc.ed with caustic alkalis, alkaline carbonates, silicates 
and sulphites, sulphocyanides, oxide of zinc and the acetates of 
magnesia, zinc and soda. 'I'he white and coloured resists may be 
printed upon either the undeveloped black nr upon the cloth liefore 
the black is applied. 

In the former case the cloth is slop-padded tlirough a mangle- 
box with the following black : — 

7.1 lb aniline hydrochloride. 

3I 11) sodium chlorate. 

4 H) potassium ferrocyanide. 

10 gals, w'atcr. 

It is then very carefully dried in hot air so that it becomes no 
darker than a pale yellow ; if it is green before printing, the white 
is sure to be bad. 

'I'he dried padded cloth is then printed with the “ resist ” colours, 
dried and steamed 3 to 4 minutes in a rapid ager, chromed through 
warm bichromate of potash, and finally washed and soaped. During 
the steaming the Vilack is developed all over the cloth exce])t where 
the colours are printed. Here its development is prevented by the 
alkali or the reducing agent, whichever may be present, in the colour, 
and instead of a plain black dyed piece a coloured design on a black 
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ground is produced. The following formulae may be cmployctl for 
white and coloured resists: — 


White. 


S lb starch. 

8 lb British gum. 

30 lb potassium sulphite, 90° 'I'w. 
3 gals, water. 

15 tb soda acetate. 

10 lb bisulphite of soda, Tw. 

I lb ultramarine blue. 


Boil together. 


Khodamino 6 G. ( 100 per cent.) 

Auramine O 

Acridine yell. G 

riiionine blue O 

New solitl green 2 B. ... 

Methyl violet, B. x 

Water 

rragaeaiilli mucilage 

(ilyceriii 

Albumen, .^o per cent, solution 
Resist paste 


Red. 

Pink. 

blue. 

Yellow. 

(irecn. 

Violet. 

11. 

1 

4 •» 

I 11) 

2 lb 

2* \h 

2 ]‘il> 






I It) 

2 tb' 

1} gals. 

I J gals. 

I ^ gals. 

l\ gnls. 

iVgnR 

gals. 

I 

I 

I 

1 

1 

I 



i .. 

i 

i 

1 .. 

1 

1 

I gal. 

1 gal. 

1 I 

1 .. 

I 

• 

.. 

6 .. 

6 

<> 

1 

6 

.. ! 


Print on the pailded cloth, age, chrome and w'ash. The resist 
paste is as under : — 

Rfitibt T^iste. lu lb zinc oxide. 

1 ^ gals, magnesium acetate, 40® Tw. 

2J „ tragacanth mucilage (dragon). 

I „ starch paste. 

For reducing the colours take 6 parts resist paste. 

4 ,, starch paste. 

4 ,, white resist. 

Very good results can be obtained by the alternative metlu-Kl. 
i.e. printing the resists on white cloth and applying the black 
afterwards. The basic colours are chiefly used, though chrome 
y(dlow and ultramarine are also employc(l for some styles. The 
following formulae will serve as types of the composition of white 
and colours : — 


It consists of an iron box AAA through which the goods (indi- 
cated by the dotted line) pass in the direction of the arrows. They 
enter at B, and traverse the whole chamber over a series of top 
and bottom rollers C C C, finally emerging at the same point 13 ^ 
whence they are drawn forward, by mechanical means, and plaited 
down on a waggon placed conveniently near. Steam enters the 
chamber A A A by the steam pipe D at the bottom, and esciipcs 
through the same slot ( 13 ) that the cloth enters and leaves by. 
An engine or electric motor drives the gearing, and the whole process 
is continuous. 

'I'his ager affords quite a sufficient steaming for aniline blacks, 
printed indigo, chlorate ilischarges, 
and for some mordants, but alizarine 
reds and pinks, mordant dyes gener- 
ally, and basic colours require much 
more than the 2 to 3 minutes' exposure 
to steam which is all that can be 
given in the ordinary Mather- Platt 
ager, although they are fretiucntly 
passed through it to eliminate the 
greater part of the volatile acids 
they contain. Paranitraniline red 
ilischargcd with hydrosulphite also 
requires a mo<lirication of the ager 
for its success — for the steam must 
be very hot and very dry if any of 
the azo-colours arc to be elTeciivelv 
dischargeil by the hytlrosulphite methoil. 

A longer exposure to the action of steam is obtained by means 
of the cottage steamet and the continuous steamer, in both of which 
goods may be steamed for any length of time. The cottage steamer 
consists (i) of a cylindrical iron box or chamber fittetl with a false 
bottom on wdiich rails are laitl, and under which lie the pipes for 
the admission of steam, and for the drawing oil of the coiulcnse«i 
water ; anti (2) of a carriage or iron framework inountct! on whetds 
and furnished with a series of removable rods capable of being 
revolved by means of spur-wheel gearing. Convenient lengths of 
the cloth to be steamed, together with a “ back grey ” (a piece of 
unbleached calico) are then wountl in the open width, into a sort 
of broad hank on a foltling frame. As each hank, so to siacak, is 
completed it is removed from the winding frame and hung over 
one of the rods, which is then placed in position on the carriage. 


White. 20 lb precipitated chalk. 

5 lb potassium sulphite, qo° Tw. 

5 lb acetate of soda. 

j lb ultramarine blue for sightening. 

I gal. water. 

6 ,, starch paste. 

The whole ground together in a mill. 

Colour. t2 lb basic dye-stuff, 
j I gal, water. 

„ starch paste, 

' 1 7 lb zinc oxide. 

I gal. water, 
i »» glycerin. 

J „ turpentine. 

} „ bisulphite of soda. 

^3 ,, starch paste. 

Print on white cloth, allow to lie a day or two, then slop-pad 
in the Prud’homme black already given, dry, age, chrome and 
soap. 

I'igment colours may be api)lied on bkick padded cloth as 
follows : — 



Yellow. 40 lb chrome yellow, &c. <^c. 

2 \ gals. 40 per cent, albumen. 

2 \ ,, tragacanth water, 6 oz. per gal. 

6 lb soda ash. 

I gal. citrate of soda, 40® Tw. 

Other methods, varying in detail, have been used from time to 
time, but the above two are at the present time generally employed 
— especially the former, by which many fine patterns have been 
produced in all sorts of delicate and artistic shades. 

The Treatment of Cloth after Printing, 

After printing, the various classes of goods undergo many different 
treatments according to the character of the colours printed. 
These treatments include steaming, hanmng in the ageing chamlxsr, 
passing through tartar emetic, the chalk bath, washing, soaping, 
** chemicking or clearing and finishing. 

(i) The operation of steaming is necessary for all styles except 
those with the insoluble azo-colours, vat dyes discharged, and some 
colours that are precipitated on the fibre. The short steaming 
necessary for most discharges, indigo blue prints, and aniline black 
is effected in the Mather and Platt ager, of which a sketch is here 
given (fig. 2) showing its principle. 


When the latter is fully loaded in this way it is run into the 
“ cottage," the doors are closed, and steam turned in. The 
steaming is continued for various perio<ls of time — from J hour 
to 2 hours — according to the style of work in hand, and either 
with or without pressure, as may be required. The carriage is then 
withdrawn and the gootis unwound in readiness for subse(]uent 
operations. 

The object of enveloping the printed goods in a " back grey " 
is to prevent the colour from marking off from the face of one fold 
on to the back of the next, and also to minimize the risk of damage 
from drops of condensed water. This latter defect is further guarded 
against by heating up for an hour or so every morning before any 
goods arc !ntro<1uccd. 

In works where the motlcrn continuous steaming apparatus 
is installed the cottage steamer is reserved for the treatment of 
dyed alizarine retls ami for goods, such as heavy printed velvets, 
which are difficult to manipulate in the continuous steamer. 

The continuous steamer was originally invented by Cordillot, but 
its present efficient form is due to Messrs Mather and Platt, who 
have continually improvtvl it, so that now it bears but little resem- 
blance to Cordillot’s original machine. Its construction is too 
complex to be adequately described without the aid of detailed 
sketches. Generally speaking, it may bo said to consist of a long, 

XXVI. 23 



[TECHNOLOGY 


706. TEXTILE- 

high, narrow chamber of brick, through which tht‘ cloth passes 
continuously in the form of long loops suspended from rods resting 
upon, and carried forwanl by travelling chains, situated at the 
top, and close to the sides, of the chamber. Steam is admitted 
to this chamber through a series of pipes at the bottom, anti the 
cloth enters and emerges through slots at the top of its oi>posite 
ends. On entering, the cloth falls over one of the slowly travelling 
rods and continues to run downwards until a suHlcient length to 
lorm the loop has run in. By this time the first rod has moved 
forwanl and a second taken its place, with the n>sult that the cloth 
now falls over the second rod atid commences to form the second 
loop. At this point — the commencement of a second loop — the 
second rod conies in contact with a brass bar carried hy arms 
j)ivotted above. The object of this bar, which clips the continuously 
entering cloth firmly between itself and the rod until the second 
loop is complete, is tw^ofold, namely (i) to prevent too much cloth 
being fed into the first loop, anti (j) to prevent the weight of the 
first ItKip from pulling the cloth over the second rod during the 
formation of the second loop. By tlie time this latter is complete 
the second rod has moved sufficiently far forward to escape contact 
with the pivotted brass bar, which thereupon swings back and 
takes up a similar position on the third rod. In tliis way each 
rofl is supplied with cloth, which it carries forward continuously 
until the other end of the steamer is reached, where both cloth 
and r(Kls emerge — the former through the top of tlie chamber and 
the latter through a slotted opening at the top of the end wall. 
Through a similar slot, at the beginning end of the steamer, the 
rods are fed in automatically as long as any cloth remains to be 
steamed. 

The usual time occupied in passing the goods through a ** steamer ” 
of this description is one hour, but it may be shortened or prolonged 
at will, and. if desirable, the goods may be allowed to remain in 
it for any length of time. 

The room used for aifrini^ is lofty and is furnished near the top 
with suspending rods of wootl, and at the bottt)m with a series of 
steam inlet jupes through which thin streams of free steam may 
he introduced into the chamber, as required. Its temperature is 
generally kept about 36" C. on the dry-bulb thermometer and 
32°-33° on tlie wet-bulb thermometer. 

“ ” is carrie<l out in a series of becks provided with rollers 

at the top and bottom, and heated by steam pipes. It may also 
be performed in becks through which the cloth passes in roj:K* form. 

Many attempts have been madt^ from time to time to re])lace 
cow-dung by sodium silicate, phosphate, arsenite and carbonate of 
ammonia, but none of them yield results quite so good as cow- 
dung, 

The tartar emetic treatment is only used for the fixation of tannin 
mordants, ami of basic aniline colours printed with tannic acid. 
It is performed by passing tlu' cloth in the open width over and 
umler a series of wooden rollers arranged in a water-tight box — 
a beck — containing the following solution : — 

2 lb tartar emetic. 

2 lb chalk. 

id gals, water at C. 

The chalk is added simply to neutralize the acid salt produced 
in the bath — a salt which exerts a solvent action on the basic 
colour tannin lakes and utterly spoils any ultramarine blues that 
may have been j>rintetl in combination with them. 

Chroming is only applictl to a few styles, such as aniline black, 
catechu brown, and colours containing salts of lead which have 
to be converted into chrome yellow. Chroming ” is carried out 
in a beck similar to tliat used for tartar emetic. The clotli runs 
continuously through a 3 to 4 per cent, solution of bichromate of 
potash at 60“ C. ; the excess is .scpieezcd out in a mangle, ami 
the cloth then passes directly into a washing machine to clear it 
completely of the chrome. When alizarine reds, and other colours 
susceptible to chrome, are present, the chroming must be either 
omitted altogether or the operation conducted cold with a very 
weak solution. 

Washing is a very important process, and upon its proper per- 
formance depends a g(x^ deal of the final success of the work. 
It may be carried out in several different ways according to the 
different styles of work to be treated. Alizarine reels ami ]Mnk, 
lK)th printed and dyed, dyed chocolates, purples, A'c., aniline black, 
indigo blue, &c. &c.. all very fast colours, are usually washed and 
soapetl in the rojxj form in machines like that <lcscribcd for mailder- 
dyeing. Other colours, especially pigments, must lx; w'aslied, in 
the open width, through a series of wash-boxes furnished with 
rollers over which the cloth passes. In these boxes the water 
usually enters where the cloth leaves, thus ensuring that the cleanest 
cloth gets the cleanest water. Some of the boxes ar<" occasionally 
fitted with heaters and others again with “ spirt pipes ” through 
which the water is forced at a high pressure for the pur]>ose of 
causing it to X)ass straight through the cloth. Other tyiH;s of 
machine are also used, for details of which some technical work 
must be con.su Ited. 

Soaping is also an important factor in the production of the 
best work. It clears the white parts of the goods, brightens the 
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colours and generally improves the whole appearance of the cloth. 
Tin* strength and temperature of the soap solution, tlu* duration 
of the soaping and the type of machine used arc all varied according 
to the fastness of the colours to be .soaped. As in washing, the 
alizarine dyed colours, alizarine “ steam reds and piiiks, aniline 
black and the ice-colours, will not only withstand a long, hot and 
strong soaping, but arc greatly brightened and enhanc(‘<l in beauty 
thereby. On the otlier hand, direct dyeing colours, liasic colours, 
pigments and a few otliers require only a moderate soaping and 
that in the open width. Colours which will stand a drastic soaping 
are usually soaped, in s]>iral becks, in the rope state, and pass from 
one to another of tliese becks, going through as man\- as half a 
tlozen times before being washed olf in water. Goods requiring 
to be soaped in the open width are treated in a special soaping 
machine known as the “ open soaper.” In principle tins is simply 
a range of watertight boxes each fitted with rollers at the top and 
bcjttom. I'he first two or three Iioxes contain hot so.ip solution 
and the rest hot or cold water or a series of “ spirt pipes ” to bc'ttor 
wash out the soap. \’ery frequently open soapers are sup]ilied 
with “ tartar emetic ” and “ chroming " boxes, so thai the goods 
can go through two or more processc;s directly and without any 
intermediate handling. 

" Chemickuig ''* — In this process all traces of colour still remaining 
after soaping are remov^ed from the white parts of the printed 
cloth, by a weak solution of bleaching ]iowder. Two Tnethcxls are 
used in applying the “ chemick." or bleaching powder solid ion, 
to the cli;)th. In the first the cloth is passed between a pair of 
scpic’ezing bow’ls the lower of which is of wood, and revolves partly 
immersed in a solution of bleaching powder or “ chemii k " vary- 
ing in .strengtli from Tw. to Tw. This lcnvc;r bowl carries 
the chemic.k to the cloth, the Gxc:ess is then scpieezed liy passing 
lx;twt'en the two, and tlie c'loth gejes forward over a set of steam- 
heated ilrying cylinders, during its passage over which the- bleaching 
properties of the chemick effect ually remove the last traces of 
colour on the white parts of the cloth and leave it perfectly clean 
and briglit. 

The second method of “ chcmicking ” is employed wlitm the 
cloth is too deeply stained to be successfully “ cleared " by the 
first. All madder-dyed goods, anrl goods printed in strong heavy 
tlark-coloured patterns, are liable to attract, to their white parts, 
a considerable amount of colour during the dyeing, washing and 
soaping operations. They tluTefore require a stronger “ chemick- 
iiig ” to clear them, anil tliis tlu* second method supplies. The 
goods are passed succe.ssively through (i) a trough containing 
“chemick" at about Tw. ; (2) a pair of squeezing rollers; 

(t) a small steam chest fitted with half a dozen guide rollers top 
and bottom, and a steam admission pipe ; (4) a series of '* spirt 
pipes” to wash out the bulk of the lime .salts; and (5) through 
a washing-box and squeezing rollers, whence they go directly to a 
drying machine. 

In l)oth mcttiods the strength of the chemick " depends upon 
the power of the resistance to its action of the colours printed, 
and great care must therefore be taken to keep it weak enough. 

Occasionally a little ultramarine blue is added to the chemick 
for the ]Mirpose of correcting tlie yellowish tinge usually possessed 
by bleached cotton. 

From the fact that two or more styles can be combined in one 
pattern it is obviously impossible to formulate any general rule 
for the practical application of any of the foregoing alter tvi'atmeiits. 

For example, in aniline black resists the black ground will stand 
any amount of soaping, but tlie basic colours whicli constitute the 
pattern are only moderately fast to soaping, and, conseipiently, 
this proce.ss must be so regulated as to yield Ihe best possible 
results. fhe same may be said of alizarine reds and pinks printed 
in combination with basic or pigment colours, and of paranitranilinu 
red and other ice-colours associated with basic colours. 

hi}UshinQ~-\\\ tliis process the cloth undergoes various opera- 
tions of softening, stitfeniag, embossing and polisliing or smoothing, 
according to the rc(|uirements of the customer. The following 
siibstaiic(*s are chiefly employed for the above purposes : — 

Softening Agents . — Turkey red oil. tallow, paraffin, stearine, wax 
and certain soaps. 

Stiffening Agents . — Starch of all sorts, dextrine, gum tragacanth. 
vcgetalile gelatine or Blandola. glue size, various preparations of 
solid lie starch, lichens, all of which arc applied on special 

finishing mangles, and either to on«' or botli sides of the clotli. 

Iivgros(opic substances, such as zinc chloride, glycerin and 
glucose are added to the stiffening pastes for tin* ])iirpose of softening 
the feel of the cloth without detracting from its " liody." 

The smoothing, jiolisliing and embossing of the fabric are all 
performed on various types of calenders. Smcxithing and polishing 
calenders have highly polished steel “ bowls ” which may b(» heated 
by steam or gas. embossing calenders have an engraved steel or 
brass bowl working against one of compressed paper, or one in 
which depressions arc engraved to exactly correspond with the 
projections on its fellow. The cloth is run between these various 
kinds of bowds according to the effect de.sired. In the finishing 
process all creases are smootlicd out of the cloth, anrl it is stretched 
to its proper width (and its weft straightened if awry) on special 
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" stcnterin^ ” machines. On these machines the clam^^d cloth is 
carried forward, over steam-heated drying plates, by two travelling 
endless chains, each link of which is constructeil to clip the selvedge 
of the cloth. The tlistance apart of these chains can be regulated 
to suit various widtlis of cloth and in travelling forward they 
diverge, so that as the cloth advances it gradually becomes stretched 
out to the required width and is dried at the same time to prevent 
it contracting when it is released from the pull of the chains, as 
it leaves the machine. 

Finally the goods are cut into certain lengths, wound round Hat 
boards, iied up, ticketed and packed. 

The printing of wool differs little from the ])rinting of cotton in 
general. Most of the colours employed in tlie one industry are 
used in tlie other, and tlu' operations of steaming, washing and 
soaping are almost identical. 

Unlike cotton, however, wool requires to be specially prepared, 
alter bleaching, if the full tinctorial value of the colours is to be 
obtainctl. 

'I'wo quite different methods of preparation are resorted to, 
namely (i) the chlorination of the wool; and (2) the precipitation 
of stannic .icid 011 the fibre. In the first method the woollen fabric 
is first passed through a solution of bleaching powder, then well 
scpieezod and passed, without washing, into tlilute sulphuric or 
hydroehlonc acid, squeezed again and well washetl in water, after 
which it is dried. Great care and experience are demanded in this 
oi)eration to prevent the wool from becoming hard and yellow. 

In the s(‘cond method the cloth is ])added in staiiiiate of soda, 
well squeezed, passed into dilute sulphuric acid, well washed and 
dried. For certain stylos of work it is neco.s.sary to combine both 
preparations. 

Although alizarine, mordant coloiirs and dyewood extracts can 
be used on wool, the vast majority of patterns printed on W'ool 
are executed by means ol acid dye-stuffs and basic colours, lor both 
of which tills fibre possesses a natural alTniity. In most cases 
therefore these colours are simply dissolved in a little acetic and 
citric acids, thickened with gum and ])rint(*d without any further 
addition. The aildition of tannic acid, however, can be made to, 
and considerably increases the fastness of, th(? basic dyes. Mordant 
colours like logwood black are applied in the usual way. 

The ])rinting of wool is earrietl out exactly as for cotton, but, 
if the best results are to be obtained, the engraving of the rollers 
must be tleep, the blanket on the machine as soft as possible, and 
the drying of the printed cloth very gentle. After printing, tlie 
goods are steamed in moist steam or wrapped between moistened 
“ greys ” and steamed in a “ cottage '* steaiiKT. If loo little 
moisture is given, the colours lack both strength and brilliancy ; 
if too much they run. The correct degree of dampness can only 
be determined by experience ol the work, combined with a special 
knowledge of the ])articular apparatus employ<*d. 

After steaming, the printed g(H)ds are washed in plenty of water, 
then dried up and finished with a little glycerin or some waxy 
preparation. 

Discharges may be very easily obtained on wool dyed in acid 
dye-stuffs, by riu aiis of stannous chloride and basic colours for the 
coloured eflect, and hydrosulpliite for the white. 

Silk-Pt inlinv,. 

Silk-printing calls for no special mention. The colours and 
methods employed are the same as for wool, exccj>t that in the 
case of silk no lueparation of the material is required before print- 
ing and the ordinary dry “ steaming ” is iireferable to dam]) 

steaming." 

Both acid and basic dyes play an important role in silk-printing, 
which for the most part is confined to the ])roduction of articles 
for wearing apparel — dre.ss goods, liandkerchiefs, scarves, Ac. Ac. 
— articles lor which bright colours are in dematul. Alizarine and 
other mordant colours are mainly used, or ought to be. for any 
goods that have to resist repeated washings and ])r()longed exposure 
to light. In this case the .silk frequently require.s to l>c prepared 
in alizarine oil, after which it is treated in all res})ccts like cotton 
— steamed, washed and soaped — the ct»lours used being the same. 

Silk is es])ecially ada])led to discharge and reserve effects. Most 
of the acid dyes can be discharged in the same way as when they 
are dyed on wool ; and reserved effects arc produced by printing 
mechanical resists, such as waxes and fats, on the cloth and then 
dyeing it up in rnld dye-liquor. The gre.at affinity of the silk fibre 
for basic and acid dye-stuffs enables it to extract colouring matter 
from cold solutions, and ])crmanently combine with it to form an 
insoluble lake. After dyeing, the reserve j)riiits arc washed, first 
in cold water to get rid of any colour not fixed on the fibre, anrl 
then in hot water or benzene, Ac., to dissolve out the resisting 
bodies. 

As a rule, after steaming, silk goods are only washed in hot 
water, but, of course, those print etl entirely in mordant dyes wall 
stand soaping, and indeed require it to brighten the colours and 
soften the material. {K. K.) 
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II. Art and Archaeology 

Printing patterns on textiles whether of flax, cotton or silk, 
by means of incised wooden blocks, is so closely related in its 
ornamental effects to other different methods of similar inten- 
tion, such as by painting and by processes of dyeing and 
weaving, that it is almost impossible to determine from the pic- 
turesque indications affordeti by ancient records and writings 
of pre-Christian, classical or even medieval times, how far, if at 
all, allusion is being made in them to this particular process. 
Hence its original invention must probably remain a matter of 
inference only. As a process, the employment of which has 
been immensely developed and modified in Europe during the 
last hundred years by machinery and the adoption of stereotypes 
and engraved metal plat(?s, it is doubtless traceable to a 
primeval use of blocks of stone, wood, &c., so cut or carved as 
to make impressions on surfaces of any material ; and where the 
existence of these can be traced in ancient civilizations, e.g, of 
the Chinese, Egxptians and Assyrians, there is a prolSability 
that printing ornament upon textiles may have been practised 
at a very early period.^ Nevertheless, highly skilled as the 
('hinese arc, and for ages have been, in ornamental weaving and 
other branches of textile art, there seem to be no direct evidences 
of their having resorted .so extensively to printing for the 
decoration of textiles as peoples in the East indies, those, for 
instance, of the Punjab and Bombay, from whose |)osterity 16th- 
century European and especially Dutch merchants bought 
goods for Occidental trade in “ indiennes ” or printed and 
painted calicoes. 

Whilst the earlier history of stamping patterns by hand on 
to textiles in the East has still to be written, a serious attempt 
has recently been made to account for the existence of this 
decorative process in Europe during several centuries prior to 
the introduction of the “ Indiennes above mentioned. As in 
the case of weaving and embroideries, spc('imcns of printed 
stuffs have of rcci*nt years been obtained from disused cemeteries 
in Upper Egypt (Akhmtrn and elsewhere) and tell us ot Egypto- 
Roman use of such things. Some few of them are now lodged 
in European museums. For indications that earlier Egyptians, 
Greeks and Romans were likely to have been acquainted with 
the process, one has to rely upon less certain evidence. Of 
textiles painted by Egyptians there are many actual examples. 
Apart from these there arc wall paintings, c.g., those of Beni 
Ha.s.san— about 2100 b.c. — in which are represented certain 
Asiatic people wearing costumes irregularly patterned with 
spots, stripes and zig-zags, which may have been more readily 
stamped than embroidered or woven. A rather more com- 
plicated and orderly pattern well suited to stamping occurs in 
a painting about 1320 n.c., of ITathor and King Meneptha 1 . 
Herodotus, referring to the garments of inhabitants of the 
Caucasus, says that representations of various animals were 
dyed into them so as to be irremovalffc by washing. Pliny 
describes “ a very remarkable process employed in Egypt for 
the colouring of tis.sues. After pressing the material, which is 
white at first, they saturate it, not with colours, but with 
mordants that are calculated to absorb colour.*^ He does not 
explain how this saturation is done, l^ut as it is clearly for 
the purpose of obtaining a decorative effect, stamping or brush- 
ing the mordants into tlic material may be inferred. When this 
was finished the cloth was “ jilunged into a cauldron of boiling 
dye ” and “ removed the next moment fully coloured.” “ It 
is a singular fact, loo, that although the dye in the jian is of one 
uniform colour, the material when taken out of it is of various 
colours according to the nature of the mordants that have been 
respectively applied to it.” Egypto-Roman bits of printed 
stuffs from Akhmfm exhibit the use, some three hundred years 
later than the time of Pliny, of boldly cut blocks for stamping 
figure-subjects and patterns on to textiles. Almost concurrent 

‘ When Cortez conquered Mexico he sent to Charles V. cotton 
garments with black, red. yellow, green and blue figures. The 
North American Indians have a niodc of applying patterns in 
different colours to cloth ; sec Parnell’s Dyeing ana Calico Printings 
p. 12). 
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\vith their discovery was that of a fragment of printed cotton 
at Arles in the grave of St Cacsarius, who was bishop there about 
A.D. 542. Eijual in archaeological value arc similar fragments 
found in an ancient tomb at Quedlinburg. rhese, hovyever, 
are of comparatively simple patterns. Other later specimens 
<‘stablish the fact that more important pattern-printing on 
textiles had become a developed industry in parts of Europe 
towards the end of the 12th and the begiiming of the 13th 
century. 

According to Forrer (Die Kunst des Zeitgd nicks, 1898) 
medieval Rhenish monasteries were the cradles of the artistic 
craft of ornamental stamp or block (Utting. In rare monastic 
MSS. earlier in date than the rsth ccaitury, initial letters 
(I'specially those that recurred frequently) were sometimes 
stamped from hand-cut blocks ; and German deeds of the 14th 
century bear names of block cutters and textile stampers as 
those of witnesses. Between the nth and 14th centuries there 
was apparently in Germany no such weaving of ri('h orna- 
mental stuffs as that carried on in Spain and Italy, but her 
competitive and ('ommercial instincts led her to adiipt her art 
of stamping to the decoration of coarse textiles, and thus to 
produce rather rough imitations of patterns woxen in the 
Saracenic, Byzantine and Italian silks and brocades. Amongst 
the more ancient relics of Rhenish printed textiles are some of 
thin silken stuff, impressed with rude and simplified versions 
of such patterns in gold and silver foil. Of these, and of a 
considerable number of later variously dyed stout linens with 
patterns printed in dark tones or in black, specimens have been 
collected from reliquaries, tombs and old churches. From these 
several bits of evidence Dr Forrer propounds an opinion that 
the printing of patterns on textiles as carried on in several 
Rhenish towns preceded that of printing on paper. He pro- 
ceeds to show that from after the 14th century increasing 
luxury and prosperity promoted a freer use of woven and em- 
broidered stuffs, in conseciuence of which textile-printing fell 
into neglect, and it was not until three centuries later that 
it revived, very largely under the influence of trade import- 
ing into Europe quantities of Indian printed and painted 
calicoes. 

Augsburg, famous in the 17th century for its printing on 
linens, &c., supplied Alsace and Switzerland with many crafts- 
men in this process. After the revocation of the edict of Nantes, 
French refugees took part in starting manufactories of l)oth 
painted and printed cloths in Ilollanfl, England and Switzer- 
land ; some few of the refugees were allowed back into France 
to do the same in Normandy : manufactories were also set up 
in Paris, Marseilles, Nantes and Angers ; but there was still 
greater activity at Geneva, Neuchatel, Zurich, St Gall and Basel. 
'Fhe first textile-printing works in Great Britain are .said to 
have been begun towards the end of the 17th century by a 
Frenchman on the banks of the 'fhames near Richmond, and 
soon afterwards a more considerable factory was established 
at Bromley Hall in Essex ; many others were opened in Surrey 
early in the i8th century. At Mulhouse the enterprise of 
Koechlin, Schmatzer and Dollfus in 1746, as well as that of 
Oberkampf at Jouy, led to a still wider spread of the industry 
in Alsiice. In almost every place in Europe where it was 
taken up and followed, it was met by local and national 
prohibitions or trade protective regulations and acts, which, 
however, were gradually overcome. 

Towards the end of the i8th century a revolution in the 
British manufacture of printed textiles was brought about 
through the invention of cylinder or roller printing from metal 
plates. 'Fhis is usually credited to Oberkampf of Jouy, but it 
seems to have also occurred to a Scotsman named Bell, and was 
successfully applied in a large way about 1785 at Monsey near 
Preston. From this and the calico-printing works at Manchester 
in 1763, and in Scotland in 1768, the present huge proportions 
of the industry in the United Kingdom have grown. 

Illustrations accompanying this brief account merely indicate 
a few types of patterns used in various European countries up 
to the beginning of the 19th century. Typical specimens of 
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East Indian painted and printed calicoes for coverlets and other 
draperies are shown in the Indian division of the Victoria and 
Albert Museum. These arc sui generis, and therefore differ 
from the bulk of Western prints on chintz, cretonne, &c., which 
together with a less quantity of printing on satin, silk, velvet, 
crepe and the like arc principally from adaptations of weaving 
patterns. An interesting series of over 2500 patterns, chiefly 
of this character, was made by M. Corimand betw^een 1846 and 
i860, and is preserved in the National Art Library at South 
Kensington. For many years of the latter part of the 19th 
century, William Morris designed and produced attractively 
ingenious floral and bird patterns, admirable in contrasts of 
bright colours, frequently basing his arrangement of crisply 
defined forms in them upon that of Persian surfac e ornament. 
His style, which on its appearance struck a distinctive note, 
has very considerably affected numbers of British and foreign 
designers of printed patterns whether for textiles or wall 
papers. 

the portion of linen lianging or valance given in fig. i (Plate I.) 
comes from an ancient cemetery at .Xkhmim in I’pper Egypt. 
The linen dyed blue lx*ars ornamentation with figures undyed or 
“ reservet!/’ through the previous a])plication to it, by means of 
an engraved Idock, of some such saturating fliiirl as that mentioned 
by Pliny. The design and cutting of the block were no doubt 
llic work of Coptic artificers, the style of the eonij>osition being 
h'gypto-Uoman of the 5th century a.d. On the child’s tunic dyed 
blue (fig. 2) the simple trellis and blossom pattern is similarly 
produced by the “ reserve ** process, and the specimen is of the 
same provenance as that of fig. 1. It is |x*rhaps rather earlier 
in date, i.c, 4fh century .\.D. Fig. ^ is from a fragment of red silk 
printe«l in n‘d, green and black from w’ood- blocks, thus illustrating 
another mi tluxl of ap]ilying colours to textiles. It is probably of 
Rhenish work in the 12th or i ph century, and came from the 
Kifel district, 'fhe ornament, howt 5 ver, is a survival of a scheme 
of pattern which \vas in use in Perso-Roman weavings as early as 
tlie 7th century a.d. Fig. 4 shows a piece of red silk printed with 
a Kheni.sh adaptation of a 13th-century North Italian weaving 
pattern possessing earlier Byzantine features. The design in fig. 5 
is another Rhenish version of a richer style of 14th-century North 
Italian weaving. .\n advance in refinement of block-cutting is 
seen in fig. d, a Rhenish adaptation of a 14th-century North Italian 
pattern often employed in brocade w’eaving of tliat period. The 
])attern in fig. 7 (Plate II.) is typical of a style introduced during 
file 15th century in sumptuous damask satins, and velvets woven 
at Florence. Genoa and Venice. Very different is the style exem- 
plified in fig. S, taken Irom a Dutch i7th-cenlury “ Indienne,'* 
tlie trade name for such prints. I'he repealed wide and narrow 
stripes recall a scheme of <lesign which the Siculo-Saracens of the 
II til century em])loycd for brocades ; the intertwining floral orna- 
ment elosely resembles such as occurs in 16th-century Indian 
painted aiul printed cottons. Fig. 9 is a 19th-century Italian 
reproduction of the Persianesc[uc spreading tree device often used 
ill Indian palamporos from tlie i6th century onwards to the present 
day. These, however, were either painted or printed from wood- 
I blocks, whereas for this Italian copy engraved metal plate.s w'ere 
us<‘d. aftiT the manner of the process which was started, as already 
mentioned, by Oberkamjif and Bell in the i8th century. The 
remaining figures in. ii and 12 are from stuffs metal-printed 
with subjects of a pictorial character which had a vogue for some 
lime. In fig. 10 — a French print — are family groups : shepherds 
and slie]>herdess<‘s witli their flocks ; children at play ; buildings, 
rocks, trees, &c. ; the decorative effect of which, for the purposes 
of curtains and furniture covers, resulted mainly from the ordered 
rejielilion of these somewhat unrelated details. A landscape with 
a ( hinese jiagcxla was re|>eatetl in lengths of the Flnglish cotton 
print, a piece of which was cut to fit the back of a chair as in 
fig. II. Fig. 12 is from a linen ]ianel printed in colours with a 
stipple engraving to be used as a small fire screen. The style 
reflects the pseudo-classical taste of the end of the i8th century 
ill England. Beneath the group of figures in the original is an 
inscription, “ London, engraved and published, August i, 1799, by 
M - Dost No. 207 Piccadilly.” This sort of printing has practically 
disajipearetl : it was unsuitable for manufacture on a large scale. 

.Authorities. — J. Persoz, IJ Impression des Tissus (Paris, 1846, 
see vol. i. Preface) ; E. A. Parnell, Dyeing and Calico Printing 
(Lomlon, i8.^g): W. Crookes, F.R.S., Dyeing and Calico Printing 
(Lon<lon, 1864, see Introduction) ; Dr R. Forrer, Die Kunst des 
Zeugdrucks (Strassburg, 1894). (A. S. C.) 

TEXTUAL CRITICISM, a general term given to the skilled 
and methodical application of human judgment to the settle- 
ment of texts. By a “ text is to be understood a document 
written in a language known, more or less, to the inquirer, and 
assumed to have a meaning which has been or can be ascertained. 
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The aim of the textual critic ” may then be defined as the 
restoration of the text, as far as possible, to its original form, 
if by “ original form ’’ we understand the form intended by 
its author. 

Texts may be cither autographs or they may be transmitted 
texts ; the latter, again, being immediate copies of autographs 
or copies of copies in any degree. 

Autographs (which may be taken to include whatever, 
though not actually in the writing of its author, has been revised 
and attested by him) are not exempt from the operations of 
textual criticism. Editors of journals remove the slips of the 
pens of their contributors ; editors of books, nowadays usually 
in footnot(‘s, the similar lapses of their authors. With this 
branch of textual criticism, however, modern scholarship is not 
largely concerned. Not so with immediate copies. Textual 
criticism is called upon to repair tlie mischief done to inscriptions 
(texts inscribed upon stones) by weathering, maltreatment or 
the errors of the stone-cutter. Any great collection, such as the 
Corpus of Latin inscriptions or the similar Corpus of Greek, will 
show at once its activity and ability in this direction. 

I'he chief field of textual criticism is elsewhere. The texts 
of the older authors which have come down to us were written 
for the most part not on stone but on papyrus, parchment or 
other perishable material. Of these several copies had to be 
made, both by way of y)revention against the wear and tear of 
use and as a means of satisfying the desire of other persons 
than the original possessor to be acquainted with their contents. 
Had the copies made of ancient writings been mechanu'al 
reproductions of the originals, such as the photographic fac- 
similes of modern times, there would have been little here for 
textual criticism to do. The ancient texts have not come to 
us in this way, but through copies made by the human hand 
directed more or less by the human intelligence. Now a copy 
made thus can in no circumstances be a quite exact rendering 
of that from which it is copied or its exemplar. A copy, qua 
copy, can nevea* be the equal (^f the exemplar, and it may be 
much its inferior. This deterioration increases with the numl)er 
of successive copyings. Let us suppose that from a text which 
we will call A a copy has l)een made whic'h we will call B, and 
from this again a copy which we wall call C. If the copyist of 
H goes wrong once and the co[)yist of (' twice in a hundred 
times, then, assuming that there is no coincidence or cancelling 
of errors, the relative correctness of the three texts A, B, C will 
be loo (absolute correctness), qq and 97 02. If C had made 
his copy direc t from A, his percentage would have been 98. 
The importance of this must be borne in mind when we arc 
dealing with transmitted texts j which have passed through many 
stages of copying. 

In the Epidicus of Plautus, i. j. 10, the right reading hahitior, 
“ more portly,” has been preserved to us by Donatus, an ancient 
commentator on lerence {Kunuchus^ 2. 2, it). It was corrupted 
to ahilior by omission of the h and confusion of t and I, and this 
corruption, which is attested by the oldest extant copy, the 
Ambrosian palimpsest, was still further corrupted in the other 
copies to agilior. 

'Fhe first step towards the restoration of a text is the examina- 
tion of the evidence upon which it is or is to be based. This 
begins with the investigation of its traditional or transmitted 
form. For this we have usually to rely upon manuscripts 
(MSS.). By manuscripts {q.v.) wc understand copies of the 
text made before the art of printing came into general use. 
These may be either extant or non~extant. The evidence of 
extant manuscripts must be ascertained by collation. To 
collate a manuscript is to observe and record everything in it 
which may be of use towards determining what stood in the 
source or the sources from which it is deri\'cd. A manuscript 
is not usually a clean or single piece of writing ; it is commonly 
found to contain alterations by erasure, addition or substitu- 
tion. Such alterations may be due to the writer or writers of 
the MS., called the scribe or scribes, or to some other person 
or persons (for there may be several) called correctors. The 
relative importance of these corrections, it is obvious, may 
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be very different. It is therefore necessary to distinguish the 
different Jnuids w^hich have been at work on the manuscript. 
Account must also be taken of the number of lines in each 
page, the number of pages in each quire, of gaps or lacunae in 
the manuscript, and so forth. The work cannot be considered 
complete till all the extant manuscripts have been collated 
or at least examined. 

When this is done wc shall have the materials for pronouncing 
a judgment upon the text as directly transmitted. Perhaps 
there is only one extant MS. of the text, as in the case of the 
Mimes of Herodas and the Annals and Histories of lacitus. 
'Fhen this part of our work is done. 

But often we have to take account of a number, and it may 
be a large number, of manuscripts, whose respet tive claims to 
attention wc must determine. In the first place wc shall 
discard all manuscripts which are derived by copying from 
other extant manuscripts. If a MS. is immediately or ultimately 
derived by copying from another MS., it cannot, qua copy, 
tell us anything that W'e do not know already if the latter MS. 
is known to us. But how can wt tell that a MS. is so derived ? 
It must be later than the other MS., and the similarity between 
them must be such as to permit of no otlier explanation. In 
the absence of explicit dates the relative age of ]\ 1 SS. is often 
liard to determine, and heiKe the criterion of unmistakable 
resemblance is one of special importance. If the MSS. agree 
in singular though trivial mistakes, if they omit, apparently 
without motive, words and passages which other ]\ISS. preserve, 
we shall be safe in pronouncing that there exists a close bond t)f 
connexion between them, and if one of them show’s errors 
w’hich, though strange in themselves, are quite intelligible 
when W'c see what stands in the other, then we shall be justified 
in concluding that the second is that from wdiicli the first is 
derived. For the proper consideration of such points a personal 
examination, autopsy, of the MSS. or of facsimiles of them, is 
very often indispensable. It was thought at one time that a 
MS. of the Latin poet Propertius at Na[)les {Neap. 2()S) might 
have independent value as an authority for the text. Put its 
claims WTre disposed of when (amongst other facts) it was ob- 
served that at book iv. 8, 3, the MS. wuth which it most closely 
agreed (F, No. 36, 49 in the Laurentian library) had a gap at 
tlic beginning of the line and only the end words “ uetus est 
tutela draconis,” w ith the marginal note “ non potuit legi in 
excmplari hoc quod deficit,” and that Neap. 268 gives the line 
as follows, “ non potuit legi uetus est tutela draconis.” 

Accident apart, identity of reading implies ideiitity of sources. 
The source of a transmitted reading may undoubtedly be the 
author^s autograph : but if not, then it is some MS. in the line 
of transmission. 

The peculiar resemblances of two MSS., though not sufficient 
to warrant the derivation of either from the other, may be 
.sufficient to establish some connexion between them. From 
the axiom which has just been cited it follows that this con- 
nexion (an be due only to community of source, and we thus 
arrive at the idea of families of MSS. Suppose that a text is 
preserved in seven MSS., A, B, C, D, E, F, G. If we find that 
of these A stands apart, showing no great similarity to any of 
the other six, while B, (', H on the one side, and E, F, G on the 
other, much resemble each other though differing ('onsiderably 
from the rest, we may express this by .saying that B, (', D form 
a “ family ” descended from a hypothetical common “ ancestor ” 
which we may call X, and E, F, G another “ family ” de.scended 
from a hypothetical ‘‘ ancestor ” which wc may call Y. The 
readings of X which can be deduced from considering the agree- 
ments in B, r, D will be of higher antiquity and of greater 
external authority than any of the readings in B, C, D taken 
singly. And similarly for the readings of Y and those of E, F, G. 
Nor shall we stop here : but wc shall further compare the 
readings of X and Y with eac h other and with those of A, and 
thus deduce the readings of a still more remote ancestor which 
we may call Z. Z will be the archetype of all our existing MSS., 
and we may embody our results in a pedigree of manuscripts or 
stemma codicum as follows : — 
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“Z” (archetype). 



If we have done our work properly, the texts that we arrive at 
for X and for Y will ho freer from error than the texts of the 
separate members of the families B, C an<l 1), and 1*], F, G 
respectively, and that of Z freer from error than that authenti- 
cated by any existing MS. 

The procedure, however, is by no means always so simple. 
That a text may be impro^•ed by the comparison of different 
MSS. is not a modern discovery. It has long been known, and 
the knowledge has led to the production of what are known as 
conflated manuscripts or Misch-codices, 'Fhesc arc MSS. pro- 
diK'ed by “crossing” or “intermixture.” In the following 
stemma M and N are “ mixed ” or “ conflated ” MSS., being 
formed by the blending of readings from the “ pure ” or “ un- 
mixed ” codices A, B and I), E respectively. 
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Intermixture may take place to any extent, and the more of it 
there has been the more difficult does it become to trace the 
transmission of a text. 

Whether crossing improves a given text or not depends 
ultimately on the knowledge and the judgmt'iit of the crosser. 
and these will \ary indefinitely. On the whole it is probable 
that it does, provided it is not accompanied by other attempts 
at improvement. If it be, as may very well be the case, the 
text will probably .suffer. For but a small proportion of scholars’ 
corrections arc really amendments, and a far smaller proportion 
of scribes’. 

The “ genealogical ” method, as we may call it, cannot in 
strictne.ss be applied to conflated MSS., as their mutual relations 
can rarely be with ciTtainty disentangled. But it i.s often 
possible to delect in such MSS. a cimimon strain, shown by 
their agreement in peculiar corruptions or in probable readings 
when these latter would have been hard to discover by con- 
jecture. This is practically an application of the method to 
a portion of such manuscripts. 

A special value attaches to a conflated codex when one of the 
MSS. from which it has been compounded has perished and its 
readings arc thus otherwise irrecoverable. This is exemplified 
in the Neapoliianus of Propertius, a manuscript now at Wolfen- 
biittcl. 

It not unfrequently happens that good or instructive readings 
are found in manuscripts which are in general of small trust- 
worthiness (see below), and whose relations to the general 
tradition it is not worth while to investigate. These readings 
may be cited by the name of the MS., or if still greater brevity 
is required as the readings of inferior MSS. (deteriores), or, as 
is frequently done, by the symbol S. 

Ncm-extant Manuscripts . — Some of the most valuable of 
ancient MSS. have disappeared since their discovery in modern 
times. When this has happened we have to rely upon mere 
copies, many times of inferior quality, or upon the information 
which old scholars have given us respecting them. In the 
latter case what we have are not “ collations,” for the art of 
collation was not understood till the 19th century, but selections 
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or “ excerpts ” of readings which we have reason to fear are 
often imperfect and erroneous. Further, it must not be assumed 
that all readings which arc cited as being “ ex udustis codicihus ” 
are necessarily from older or better MSS. than wc now possess 
or indeed from MSS. at all. Scholars since the Renaissance 
have not alwa\ s been above inventing codices to obtain currency 
for their own Conjectures. 'Fhe codices of Bosius (1535-1580) 
arc just .as imaginary as the “ old plays ” whi( b appear as the. 
source of so many of th(‘ quotations that head the chapters of 
the Waverlcy novels, and suspicion rests on Barth, Lambinus 
and others. 

Some texts and portions of texts of ancient \vriters are now 
only known from printed books. The metrical treatise of 
rerentianus is now preserved in the ediiio prince ps (1^07) alone. 
All known MSS. of Silius Italicus have a eonsiilerable gap in 
the 8th book, tirst filled up on the authorit}’ of Jae. Con- 
stantins (1503), and not printed with the rest ol the poem till 
the edition of Aldus (1523). The early primed books are 
often called by old scholars codices impressi (typis), “ printed 
manuscripts,” a phrase which at first seems curious to us but 
becomes perfectly intelligible when we examine these codices 
impressi anti observe how closely they follow tht' codices scri pi i. 

By the methodical employment of these nKans we shall 
arrive at a text different from any existing one. It will not 
be the best one, possible or existing, nor necessarily c\’en a 
good one. But it will be the most ancient one according to the 
direct line of transmission, and the purest in the sense of being 
the freest from traceable errors of copying and unauthorized 
improvements. 

The textual critic has occasionally to deal with the effects 
of oral transmission. A text so transmitted must in the lapse 
of time be profoundly though insensibly modified, its forms 
and expressions modernized, and, if widely disseminated, local 
variations introduced into it. This is the case with the Homeric 
poems, the ascertainment of the original form of which is a task 
beyond the powers of criticism. Even where, as in the Vedas, 
the s, acred books of India, there is proof that the work has been 
transmitted without c'hange through many centuries, the exist- 
ence of unintelligible passages and unmetrical verses shows that 
here too there is work for textual criticism to perform, though 
in the opinion of most scholars it should be confined to the res- 
toration of such forms as would be unconsciously and inevitably 
corrupted through changes of pronunciation and the like. 

The invention of printing has naturally limited the province 
of textual criticism, and modified its operations, d'he writer’s 
autograph, if it is preserved after it has been through the hands 
of the printer, has seldom more than an antiquarian value. As 
a source lor the text it is superseded by the printed edition, 
and if there is more than one, then by the latest printed edition, 
which has been revised in proof by the author, or, in certain 
pscs, by his representative ; and the task of the textual critic 
is restricted to the detection of “ misprints,” in other words, 
of errors whkh the compositor (the modern analogue to the 
scribe) has made in “ setting up ” the manuscript, and which 
have escaped the notice of the proof-reader and the author 
or his rep^resentative. If, however, this revision has been 
neglected or incompetently performed, the number of su('h 
mistakes may be ('onsiderablc. 

Another question with which the textual critic of modern 
authors must be prepared to deal is the relative importance of 
different editions, e.ach of which may have a prima facie claim 
to be considered authentic. Thus Shakespearean criticism 
must decide between the evidence of the first folio and the 
quartos : the critic of Shelley’s poems must consider what 
weight is to be attached to the readings in the posthumous 
edition by Mrs Shelley, and in unpublished tnmscripts of 
various poems. Where there is great or complicated divergence 
between the editions, as in the case of Marlowe’s Faustus, the 
production of a resultant text which may be relied upon to 
represent the ultimate intention of the author is well-nigh 
impossible. 

For the bettering of the transmitted text we can call in aids of a 
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partial or subsidiary character which are known in general as 
testimonia. Such are Anthologies or collections of extracts. 
I'he oldest authority for an cpithalamium of Catullus (62) is an 
anthology at Paris written in the 9th century. 

Translations from one language into another may help to 
fix the rc.iding of the original, or this again that of the trans- 
lation. 

In Shell»‘y’s Promtiheus Unbound, li. 5. 54. — "Child of Light 1 
thy limbs are burning | Through the vest which seems to hide 
thoni limbs ” is supported against “ lips ” (ed. i) by " ninnhre'" 
in the ltal).in prose version made by Shelley himself : and similarly 
in 1. 52 “ looks ” (not “ locks ”) by the rendering “ sguardi.” In 
his translations of Euripides’ Cycle fis, 3X1, “a bowl | Three cubits 
wide ami lour in depth, as much | As would contain four amphorae ” 
the (ireek original clearly points to “ ten amphorae ” and four may 
have coim* from the previous line. 

In dirvrt quotations, cither of passages or single words, and 
cither with or without the author’s name, we must be sure 
that the writer is quoting exactly. 

A couplet of Propertius is written upon the walls of Pompeii 
in the following form ; “ Quisquis aniator erit, Scvihiac licet 

ambulet oris, | Nemo adro ut ftrint, barbarus esse uolet.” Here 
the iiianiea:ri])ls have “ Srythicis ” — " dco ut nncrat,” of which deo 
is reiected by every one in favour of the Ponqieiaii reading, but 
Scythicis and noceat are retained on the ground that they are in 
themselves better than the Pompeian readings, which may be 
simply due to lapse of memory. In Shelley’s Julian and Maddalo, 40. 
— “ (talk) such as once?, so poets tell, | The devils held within the 
dales of Hell j CoiifXTning God, freewill and destiny,’* — vales has 
been suggested to make it harmonize with the passage of Milton 
to whicli reference is made : but the argument is not conclusive. 

Parodies may prove of ser\Hre in restoring the form of what 
i.s parodied or this in restoring the parody. So also obvious 
imitations, especially in a highly imitative literature such as 
Latin poetry. The connexion of the passages must in all 
thest* cases be unmistakable. 

In Homer, Iliad, i. 4 seq., Aristarchus had the common reading 
aCiToifs 5 ^ reOxc KiVftrtrt | oIujvoktI re 7ra<rt, hut another Homeric 

critic of note, Zeiiodotus, rea<l Sacra for ira<Ti, and this is sup])ortcd 
by the obvious imitation in Aeschylus, Sitpplices, 800, who has 
6 pri(Ti duTTvor. 

The support which a reading gains from the evidence of the 
directly transmitted text and from the auxiliary testimonia may 
be calh'd its documental prohahilily. To restore a text from the 
documental (widence available we must know and weigh the 
causes which tend to vitiate this evidence in its various kinds. 
Wc shall speak first of those which affect the direct transmission 
of texts. These are either external or internal. 

External.- A text may become illegible through damp or 
constant thumbing ; portions of it may be torn away ; if it is 
in book form, leaves or whole quires may he detached and 
either lost or misplaced. When this has taken place on a con- 
sidera]:)lc scale, the critic is helpless ; but minor injuries may 
soiTK'tirnes be trac(*d and remedied, 'fhe weakest parts of a 
MS. hook were the outer margins ; and hence the beginnings 
and the ends of lines, whether of verse or prose, were spcciall)’ 
liable to injury. It obviously makes a difference upon which 
side of a leaf, whether on the verso or the recto, a line was 
written. Hence the determination of the paging of the arche- 
type (as was done for the archetype of Liu retius by Lachmann) 
has more than a merely antiquarian value. In ancient classical 
MSS. the first letters of poems in verse and of paragraphs in 
prose usually, and the initial letters of lines in verse occasionally, 
were written separate and by another person than the scribe 
(who was called the rubricator), and hence were apt to be 
omitted. Other external circumstances may prejudiciiilly 
affect a text. The copy from which Shelley’s Julian and 
Maddalo was printed was written on very narrow paper, and 
the punctuation marks ait the ends of the lines were frequently 
omitted. 

Internal. — These errors arise from the default of the scribe 
or copyist, and, in the case of printed books, the compositor.^ 
They are very numerous. They may be roughly arranged 

* For the convenience of the general reader these errors have 
been illustrated as far as possible from English authors and esjxjci- 
ally from the poems of Shelley (cd. Hutchinson). 
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according to the degree in which the volition of the copyist 
is absent or present, as involuntary or mechanical, semi- 
voluntary and voluntary ; or again as they affect single signs 
(letters, figures or symbols), words, lines or even larger units 
such as sentences or paragraphs. 

Simple Errors of the Eye. — (a) Confu.sions of letters. These are 
very numerous, and different in different scripts or styles of 
writing (see Palaeography). Thus the Roman letters E and 
E are liable to be confused in capital .script, but not in cunsive 
{e,f),C,G, \n capitals, in the cursive writing called Caroline 
minuscule, c, t, in the angular cursive of the 13th century and 
later. Texts which have had a long history will often show by 
the letter-confusions which they exhibit that they have passed 
through several distinct stages of copying. It is to be observed 
that two different styles of writing arc often found in the same 
manuscript, the difference being utilized for the purpo.ses of 
distinction. Thus in Greek cursive MSS. not(.*s were often 
written in uncials ; the use of majuscules or capitals for headings 
and for the initial letters of lines is well known, {h) Omissions 
of letters, {c) Shiftings of letters, sometimes by syllables. 
This is very common in half intelligent or half mechanical 
copying. In printing we get the disarrangement of type which is 
known as “ pic.” (d) Confusions of symbols and abbreviations. 

(rt) Examples of confusion of capital letters from Shelley’s poems 
are: Prometheus, i. 553, '* iWark that outcry of ilespair ” for 
“ Hark ” ; Hellas, .172, “ Huld each to the other in loud mockery ” 
for “ V'okl.” Of cursive letters : Marenphi, 130, “the dim ocean ’* 
for “the dun ocean’’; Letter to Maria Gisborne 12(\ sqq., 
“ above I One chasm of Heaven smiles like the nge of Love | On 
the unquiet world” for “eve.” (/>) Translations from Goethe's 
Faust, sc. i. 46, “ Po live more beas//ly than any beast,” for 
“ beas//ily ” ; ii. 165, “eye” for “ ey»ic ” (in spite of the rhyme 
with 163). (c) Promclh., iv. 575, “ Neitlicr to cliange, nor f/^ttcr, 
nor repent,” for “ falter.” In Latin MSS. wc often find a mere 
jumble of letters, {d) Confusion of words through abbreviations 
is very common in ancient MSS., where they were much employed. 
At a famous place in the doxology of i 'Pimothy iii. iG, the MSS. 
vary between 6s (or 6) and Of os. ^In uncial writing OC (6f) might 
easily be miswritten or altered to @C (Oe6s) or vice versa. 

Loss of Letters, Syllables, Words or Lines, through Similarity of 
Writing: Homoeographon. — When similar letters or groups of 
letters stand next to each other, one of these is liable to be 
omitted. 'Fhis is the simplest rase and is called haplography. 

Similarity operates differently if the similar groups stand in 
different lines of the exemplar. Then the copyist’s eye is apt 
to slip from the first of two similarly written groups to the 
second ; and he will thus omit all that is between. The term 
fiomoeoteleuton (" similarity of ending ”) is often used of these 
omissions, but it is not adeejuale, as similarity anywhere may 
produce the same result. 

Examples of homoco^ra phon and haplography. Shelley's Ccnci, v. 
4, 136, “ whose love was [rw] a bond to all our loves ” ; a similar 
omission in Witch of Atlas, 599. In Stanzas written in Dejection 
near Naples the two lines 4, 5, “ The purple noon's transparent 
might, I The l»roath of the moist earth is light," were printed in 
the 1st edition, “ 'Phe purple noon’s transjiarent light," owing to 
the homoeographon " might ” “ light.” 

Omissions through Simple Negligence. — Groups of letters, 
words, syllables and lines arc often omitted without any con- 
tributory cause. Short words or such as are not necessary to 
the .sense arc especially prone thus to disappear. 

Examples of omission. Sludley’s JSometheus, iii. i, 70, “ No 
refuge! No appeal I Sink with me [then];” Cenci, i. i, 26, 
“ Eespited [me] from Hell I So may the Devil j Respite tlieir 
souls from Heaven ! ” ; Hellas, 657, “ Bask in the [deep] blue 
noon divine” ; Julian and Maddalo, 218, where “Moans, shrieks, 
and curses, and blaspheming prayers ” is absent in the earlier 
editions though rcfjuired for the rhyme ; so lines 299-301 of the 
Letter to Maria Gisborne. 

Repetitions : Dittography. — Letters, groups of letters, word.s 
and lines may be written twice (or even oftener) instead of once. 

Other repetitions of words already written and anticipations 
of words yet to be written are also found, through the scribe’s 
eye wandering into the preceding or the following context. 
Wherever the word or group of words repeated is not the one 
that he has just copied loss is liable to occur. 
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Dittogvaphy is common enough in manuscripts but is usually 
detected in reading proofs. In the uniiiue MS. of Cicero’s treatise 
de Repuhlua, 2 , 57, secutus appears as “ seciUittus secutus.** 

Other kinils of repHition are Shelley's Witch o/ A tins, bi i seq., “ Like 
one aslt'ep in a green hermitage, | With gentle sleep alnMit its eye- 
lids playing ” {sleep for smiles has come from the previous line) ; 
Revolt of Islam, 4749, “ Where ” for “ Wlien " appears to have 
come from “ Where ” in 4750 or 4751. Often the wonl thus extrudetl 
is irrecoverable; Ginevra, 125 sq<j., “ 'I'he matin winds from the 
expanded flowers | Scatter their hoarded incense and awaken | 'I he 
earth, until the dewy sleep is shaken | From every living heart 
which it possesses | Through seas and winds, cities and wilder- 
nesses” ; the second ” winds ” is a rejKtition of the first, but what 
should stand in its place, — ” lantls ” or ” strands ” or ” waves ” 
or something else — no one can say. 

Confusions of Words. — Words are not only changed through 
confusion of single letters or abbreviations, but also through 
general resemblance or (a semi-voluntary change) through 
similarity of meaning. 

Shelley, Prometheus, ii. 2, 53: “I'licre streams a plume -uplifting 
wind ” for “steams.” In Shelley’s linos. When the lamp is shattered, 
vv. 5-6, ” When the lute is broken. | Sweet tones are remembered 
nut,” the printed edition had “notes” for “tones.” Tn Mrs 
Gaskell’s Cranford, ch. xiv. (near the end), “The lunch — a hot 
savoury mutton-chop, and a little of the cold loin .sliced and fried 
— was now brought in ” is the reading of most if not all the 
editions ; but “ loin ” should be “ lion,” the reference being to the 
I)udding, “ a lion with currant eyes,” tloscribed earlier in the chapter. 
In Shelley’s “Ewning; Uonte al Mate, Piba.” 20, “By darkest 
barriers of enormous cloud” for ''cinereous"', “Hymn to Mer 
cury” (trans.), 57, “And tlirough the tortoise’s hard strong skin” 
for “ Shelley’s “ The Boat on the S<Tchio.” 117,“ woods of 

stunted pr ” for “ pine ” which the rhyme requires ; Prince Athanase, 
250, “ And sea buds burst beneath the waves serene ’’ for "under." 

The same character freciuently attaches to transpositions of 
words and parts of words. The copyist does not as a general 
rule consciously intend a change, but he falls into one through 
the influence of dominant associations. He substitutes an order 
of words whit'h, in respect of syntax, metre or rhythm is more 
familiar to him. 

7 'ranspositions of words, if not purely accidental, .as in Chaucer, 
“ l*arson’s Tale,” p. 689 (cd. Skeat), “ Ckxl yaf (gave) his benison 
to Laban by the service of Jacob and to Pharao by tlic service of 
Joseph.” where the MSS. transpose Laban and Pharao, are gene- 
rally to a more usual order, as in Sliclley’s Witch of Atlas, 65, “ She 
first was changetl ” to “ she was first changed.” An instance of 
tninsposition of words in part is in Shelley’s “ Invocation to Misery,” 
1 . 27, “ And mine arm shall be thy pillow,” where the ist cd. had 
“ thine arm ” and “ my pillow.” 

Faulty Divisions of Words. — ^'Fhese will generally imply an 
exemplar in which the words were without any division or 
without a sufiicient one. Under this head W'e may class errors 
which arise from the omission or the insertion of such marks 
as the apostrophe and the hyphen. 

Examples of wrong division of words. Chaucer’s House of Fame. 
iii., 1975, Uf goO(i or misgovernement ” which should lx; “ mis 
{i.e., bad) governement ” ; Shelley’s Prometheus, iii. 2, 22, “ Round 
many pcopletl continents ” for “ m.any-jx'opled,” ih. 26, “ the light 
laden moon ” for ” light-laden ” ; Revolt of Islam, 4805, “ Our 
bark hung there, as one line susjx^nded | Between two heavens.” 
for “ on line.” 

With this we may class faulty division of sentences. Wrong 
punctuation is a common error and usually easy to correct. 

As an example of mispunctuation we may take Shelley’s Triumph 
of Life, 188 sqn., “ ‘ If thou can’st, forlK;ar | To join the dance, 
which I had well forlxirnc ’ | Said the grim Feature of my thought 
* Aware | I will unfold,’ ” &.C., for “ .said the grim Fc,ature (of my 
thought aware) ' I will unfold.’ ” 

Grammatical Assimilations. — These are often purely mechani- 
cal errors : but they may be semi-voluntary or even voluntary, 
the copyist desiring to set the syntax right. 

Examples; Shelley’s Rosalind and Helen, 63, “A sound from 
thee, Rosalind dear” instead of there ; Mask of Anarchy, 280 setp, 
” the daily strife | With common wants and common cares | Which 
sow the human heart with tares,” for “ sows," 

Insertions {or Omissions) of Seemingly Unimportant Words , — 
These, inasmuch as they must often import some judgment on 
the sense of the passage copied, will be frequently semi-voluntary 
if not voluntary. 

Examples: Shelley, Prometheus, iii. i, 5, “ The soul of man like 
[an] unextinguished fire.” So in Triumph of Life, 265, ” Whom 


from the flock of conquerors | Fame singled out for her thunder- 
l)earing minion,” out seems be due to the compositor. 

False Rccolleclions.—'Vh^ pa.ssage which a copyist is repro- 
ducing may suggest to him something else and he will write 
dtnvn wluit is thus in his mind instead of what is before his eyes. 

There a noteworthy instance in Horace, Odes, iii. 18, ii vseq., 
" fesiits in pratis uacat otioso \ cum bone pagus ” where some MSS. 
give pardiis, a reminiscence of Isaiah xi. 6, “ The leopard {pardus) 
sliail lie down with the kill.” In iv. i. 20, for “ trabe citrea ” many 
MSS. have “ trabe Cypria," which occurs in i. l, 13. 

Incorporation of Marginalia, — ^The copyist may erroneously 
suppose that something written in the margin, between the 
lines or at the top or the foot of the page whit h he is copying, 
is intended to be placed in the text. The words so incorporated 
may appear side by side with the genuine reading or they may 
expel it. 

In Horace, Odes, iii. 27, .\'j, “ amati | cornua monstri" (of the 
bull which carried off Europa). more than one MS. has “ cornua 
tauri," an explanation of monstri. The celebrated passage about 
the three lieavcnly witnesses inserted in the Epistle of St John 
(v. 2) seems to have been originally a comment explanatory of tlu; 
text. 

Transpositions of Lines and Passages. — This kind of trans- 
position is really arrested loss. An accidental omission is dis- 
covered, and the person responsible, or another, places what is 
omitted in the margin at the foot of the page or in some other 
part of the text, usually adding a mark to show where it ought 
to have been. The next copyist may easily overlook this sign 
and thus the passage may be permanently displaced. 

In Ch.aucor’s Canterbury Tales, most MSS. place the couplet, 
“ .\nd eek of ti\any another manor cryme | Which nedeth nat 
rehercen at this tyme,” which should stanil after v. 8 of the “ Friar’s 
Talc,” in the I’rologuc to the I'ale before tlie fourth line from tlu; 
end. In the “Monk’s Tale” a block of 88 lines (35^5-3^52) is 
transposed in most MSS. to follow 305b. 

Interpolation. — ^'Ihis is the deliberate alteration of an exemplar 
by way of substitution, addition or omission, but when it takes 
the particular form of omission it is naturally very hard to detect. 
Interpolation then always has a motive. The most frequent 
motive is the removal of some difficulty in the sense, expression 
or metre of the text, and especially obvious gaps or corruptions 
which the interpolator endeavours to fill or to heal. Fraudulent 
interpolation, whether the fraud be pious or otherwise, docs 
occur, but is comparatively rare. The removal or the mitiga- 
tion of objcctional)lc matter is also occasionally found. Inter- 
polation is then a voluntary alteration, but in practice it is 
often hard to distinguish from other changes in which its motive 
is absent. 

The usiinl character of scribes* alterations is well illustrated by 
a passage in Bacon’s Advancement of Learning, II. xix.. “ I'or 
these critics have often presumed that that which they understand 
not is false set down : as the Priest that where he found it written 
of St Paul Demissiis est per sportam ” [Acts ix. 25] “ mended his 
book, and made it Dc missus est per portam, because sporia w’as an 
hard word, and out of his reading.” Shelley in Triumph of Life, 
201 seq., wrote, “ And if the spark with which Heaven lit my spirit | 
Had been with proper nutriment supplied,” but the printed editions 
made it "sentiment." The transcript used for the printed edition 
of Marenghi ai)parently often corruj^ted what was rare and strange 
to what was commonplace; e.g., I. 119, “ dewglobes ” to “dew- 
drops.” Interpolation is sometimes duo to an inopportune use of 
knowledge, as wlien a quotation or a narrative is made to agree 
with what the interpolator has read elsewhere. The text of the 
Septuagint. a translation of the Old Testament made from MSS. 
older than those accessible to Origen, was much altered by him 
in order to make it conform more closely to the Hebrew text with 
which he was familiar, and in the Synoptic Gospels changes are 
I founfl, the aim of which is to “ harmonize ” the accounts given 
1 by the different evangelists. Deliberate alteration is occasionally 
I due to disapproval of what stands in the text or even to less credit- 
I able reasons. There is an old and seemingly trustworthy tradition 
that some lines in Homer’s “Catalogue of the Ships.” Iliad ii. 

[ 553-555 iind 558, w'cre introduced there to gratify the vanity or 
[ ambition of the Athenians. Insertions of this or of a similar 
cl^racter may be of almost any length, from a few worrls to a 
whole chapter or a complete poem. Literary forgery has never 
set any bounds to itsidf, and the history of every literature will 
supply exatmilos of entire works being foisted upon aiitliors and 
persona^ges of repute. A notable one was the Epistles of Phalaris, 
a late Greek forgery, demonstrated to be such by Bentley in a 
treatise winch is a mcKlel of what such a demonstration should be 
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Special Conditions conducing to Corruption . — The chief of these 
is strangeness or difficulty in the matter to be copied. Proper 
names, technical expressions, quotations from foreign languages, 
and frequent change of subject, arc all likely to cause difficulty 
to a scribe and error in his work. 

Careful and continuous regard to the various kinds of errors 
and defaults that arc found in transcription will enable us to 
judge whe ther a reading which it is suggested stood in the 
archet}'j)e of our text is likely to have been corrupted to the 
reading, or readings, which stand in the extant manuscripts 
or editions. If it is, we say of this reading that it is tran- 
scriptionally probable. 

Some precautions must be observed. First we must rule 
out any proposal which assumes confusions of letters and 
abbreviations which are not attested for the particular tradi- 
tion. Secondly, since different scribes are prone to different 
kinds of error, we must ever bear in mind the particular failings 
of the scribes responsible for the transmission of our text as 
these failings arc revealed in the apparatus criticus. 

Maxims of criticism to which we may here refer are that 

harder readings are better than easier ” and that the shorter 
reading is generally the truer.” The first maxim is indisput- 
able, pro\ ided wo understand by “ harder” harder to the scribe, 
and by “ easier ” easier to the scribe. The characteristic of scribes’ 
emendations or interpolations is that they are superficial. 
Their mark is that at the time of their making they “ combine 
the appearance of improvement with the absence of its reality” 
(VVestcott and llort, New Testament, i. p. 27). The second 
maxim refers to the w'ell-known fact that accretions from 
marginalia, lengthen and at the same time weaken a text. 

'Ihe virtues of a scribe are honesty and care (or in a single 
w^ord fidelity) and intelligence. But it is rare to find these 
combined in a very high degree, and out of them we can least 
easily dispense with fidelity. Paradoxk'al as it may seem, the 
mechanical corruptions of a stupid but faithful (xipyist may 
tell us more than the intelligent copyings of a less faithful one. 

A nice question is how' far any alteration of the text of the 
exemplar is compatible with fidelity. Is a scribe, who recognizes 
under a corruption the word ('ertainly intended, to yieqietuate 
the error of the (‘xemplar ? Considering the liability of corrup- 
tion to breed corruption we can hardly blame him if he docs not, 
and w^e may say that it is no derogation to ]\\^ fides if he makes 
self-evident corrections. But with these he must stop. 

At certain epochs in the transmission of literature systematic 
efforts have been made to improve the transmitted texts, and 
these efforts have naturally been accompanied by a good deal 
of emendation both successful and unsuccessful. Such an 
epoch was the revival of Latin and Greek learning in the 15th 
century, and a modern scholar wmuld for that reason naturally 
prefer to have a manuscript to w'ork on, which was written 
immcdiiitely before this epoch to one which was written imme- 
diately after it. 

The fidelity of a scribe has to be judged chiefly by internal 
tests, and these arc best applied to his work in passages where 
there is no reasonable doubt of the correctness of the trans- 
mitted text. But there are two tests of a more objective 
character that may be used — orthography, and indication of 
lacunae or other faults in his exemplar. A scribe who preserves 
in his spelling the traces of a bygone age is probably trust- 
worthy. If faithful in .small things, he is likely to be faithful 
in great. A scribe again who scnipulously records the presence 
of a lacuna or illegibility in what he is copying, inspires us with 
confidence in the rest of his work. 

As regards the use of testimonia, it may be observed to begin 
with that their value must depend on the trustworthiness of 
the texts of the writers from whom they are taken, and further 
upon that of the text used by the translator, the excerptor or 
the quoter, about which we can know nothing for certain, 
though wc may sometimes make probable inferences. In the 
case of quotations we must allow for failures of memory. 

Many times in the course of his investigations the critic will 
be confronted with problems which cannot be resolved by 
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considerations of transcriptional or documental probability. To 
take an instance already referred to, it is not clear at first 
sight whether in the couplet from Propertius, Scythiae is more 
likely to be a misrecollection of some text of the ist century a.d., 
or Scyihicis some s(Tibe’s assimilation which made its way into 
the transmitted text in the course of the next thousand years. 

This leads us to consider Intrinsic Probability, By this is 
meant the likelihood that the writer of our text w'ould at the 
time of writing have wTitten, or not have written, a particular 
thing. Two questions which may be separated, though they 
are not entirely distinct, are here involved. What was the 
meaning of the writer } And how did he express it ? The 
sense may be clear though the words may no longer be deter- 
minable. 

A reading may be impugned on a number of grounds ; that it 
gives no sense or an inappropriate sense, that it involves a 
usage or an idiom not current at the assumed time of writing, 
or foreign to the reputed author, or to the style in w'hich he 
then was writing, that it involves some metrical or rhythmical 
anomaly, or that the connexion of thought which it produces 
is incoherent or disorderly. These charges cannot be played 
off against each other. It is no answer to the objection that a 
reading in some Roman poet makes nonsense to say that its 
Latinity is perfect or its metre excellent. But they may 
reinforce each other, and to such corro!)oration great weight 
must be assigned. 

To set the meaning of a passage in a foreign language before 
us we must frequently have recourse to translation. But this 
method of representation is a very imperfect one ; wc may 
easily impose on ourselves and others by strained and ambiguous 
renderings. A more subtle danger to w'hich we arc especially 
liable in the case of a dead language is that of our acquiescing 
in a sense which satisfies us but whic'h would not have satisfied 
the ancient writer. Above all we must avoid applying our own 
standards of taste, st)le and morality to the judgment of the 
text before us. The textual critic has no conc(Tn with what 
the writer ought to have thought or said ; his business is solely 
with what he did say or think or might have said or thought. 
Amongst the legitimate reasons for suspeding the correctness 
of a text are patent contradictions in a passage or its immediate 
neighbourhood, proved and inexplicable deviations from the 
standards for forms, constructions and usages (mere rarity or 
singularity is not enough), weak and purposeless repetitions of 
a w^ord (if there is no reason for attributing these to the writer), 
violations of the laws of metre and rhythm as observed by the 
author, obvious breaks in the thought (incoherence) or dis- 
orderly secjuence in the same (double or multiple incoherence). 

Where the critic has asc ertained the earliest form of a reading 
in his text, he will apply to it the tests of intrinsic probability. 
No part of a text can be considered exempt from this scrutiny, 
though for a very large part of it it may be dispensed with. It 
should, however, be here observed, that whoever takes a 
reading without investigation, on the authority either of a 
manuscript or of a great scholar, or of a number of scholars, 
ceases for the time being to be a textual critic. 

After every such critical examination four conclusions are 
possible — acceptance, doubt, rejection and alteration. In 
other words, a critic may deliberately pronounce that what 
stands in the text represents what the author wrote or might 
well have written, that it is doubtful whether it does, that it 
certainly does not, or, in the last event, that it may be re- 
placed with certainty by something that docs. In the three 
first cases his judgment will be governed by considerations 
of intrinsic probability alone : but in the last it must regard 
transcriptional probability as well. No alteration of a text, or 
emendation j is entitled to approval, unless in addition to pro- 
viding the sense and diction reejuired, it also presents a reading 
which the evidence furnished by the tradition shows might 
not improbably have been corrupted to what stands in the text. 
'Fhese tests, and these alone, are emendations bound to satisfy ; 
but others are often tacitly imposed upon them. Of this the 
transposition of lines is the most notable example. This kind 
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of change is troublesome to estimate and inconvenient to adopt, 
as it involves placing passages where wc arc not accustomed 
to look for them; but to the question, did the author write 
the passage here or there ? the matter of our trouble or incon- 
venience is wholly irrelevant. There is, however, one class 
of cases in which no conclusion may be drawn, documental 
and intrinsic probability both failing us. This is where two 
alternative readings, neither of which can have come from the 
other, have equal external support and ecjual intrinsic merit. 
Isolated discrepancies of this kind may be due to st)mc accident 
to our text at a period now beyond our power to trace. 
Numerous and striking discrepancies may be due to the I act 
that there was more than one edition or recension of it in early 
times, or to the author leaving his work in such a condition 
that such discrepancies must inevitably gain currency. In the 
case of dramas, different acting editions will give rise to them. 

Up to this point all schools of textual criticism are theo- 
retically at least in accord. But here begins a divergence which 
has done more than anything else to discredit the study with the 
outside world. It emerges because in all judgments on textual 
matters it is presupposed that they will be acted on, that a 
reading accepted will remain in the text, a rejected one obelized, 
enclosed between brackets or removed, and, in this last case, 
something else substituted in its place. 

The “ conservative ” critic’s chief concern is for the safety 
of the traditional and by preference the transmitted text. 
He urges very rightly that if alteration is carried beyond a 
certain point it cuts away its own foundation, and so all cer- 
tainty is destroyed. His objective is the minimum of change. 
And as the need of making a text compels some sort of de- 
cision in every case, the doubtful ” readings of the tradition, 
some of which on the evidence would be doubtfully accepted 
and others doubtfully rejected, will all appi^ar with the ac- 
cepleds in the text. As to alterations (emendations) that are 
less than certain, his attitude is clearly if somewhat crudely 
expressed in the dictum that it is better to leave in the text 
“ what if not the original reading is at least the remains of it.” 
The corresponding thesis of the opposite school would be that 
it is better to present to the reader something which the author 
might have written than something which he could not : or, 
in other words, that ” stopgaps ” should be preferred to debris. 

An editor of a corrupt and disputed text may reasonably 
adopt either of two methods of f)rocedurc. He may present 
the text in the purest form which the external evidence warrants, 
and placti all plausible suggt*stions for its imprcjvcment in notes 
or appendices. The text will be faithful but unreadable, and 
his work will be that of an honest man hut of a textual anti- 
quarian, not a textual critic, since he declines the duty of “ the 
restoration of the text, as far as possible, to its original form.” 
On the other method the editor will provide all necessary 
information about the evidence for the text in the notes of his 
critical apparatus ; but in the text itself he will give whatever 
in each case is supported by the balance of the prol)abilitics. 
Each and every case he will decide on its own merits and without 
reference to decisions upon the other cases not now before 
him. Special consideration will be paid to “ doubtful ” rcatlings, 
which will be distinguished in his work as “ doubtfully ac- 
cepted ” or “ doubtfully rejected.” Legitimate doubt arises 
when the evidence pro et contra of documental and intrinsic 
probability is equal, or nearly equal, or when documental 
probability points strongly to one side and intrinsic probability 
to another. Illegitimate doubt is the uncertainty of the 
doubter as to whether he has examined the whole of the evidence. 
Such doubt is much more frequently felt than acknowledged, 
and its effect upon critical work is highly injurious. On the one 
hand, it is apt to take refuge in an uncritical acceptance of the 
traditional readings, and, on the other hand, to produce a crop 
of hesitant and mutually destructive conjectures which a reader 
naturally resents as a needless waste of his time. 

The so-called conservative text ” is neither an antiquarian’s 
text nor a critic’s text, but a compromise between the two. 
When it is conscientiously obtained, it is arrived at by handi- 
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capping, more or less heavily, intrinsic probability as compared 
with documental probability, or by raising the mininium of 
probability which shall qualify a reading for admission into the 
text until it is in agreement with the notions of the editor. 
Both of these procedures are arbitrary in their principle, and 
liable to be erratic in their application. The text will suffer 
whichever course is adopted, and it will suffer the more the more 
conservative is the editor, as may easily be shown. Thus, to 
take the latter one, if we suppose that of two editors of equal 
competence A requires a probability of four-filths to admit a 
reading into his text and B a probability of three-fifths only, 
then in all the cases in which the probability lies between 
these two fractions B will be right seven timts to A’s three, 
while outside these limits there will be no difference bct^^ cen them. 

Many persons appear to suppose that decisions upon doubtful 
points can be avoided by the expedient of lea\ing the tradi- 
tional reading in possession of the text. The lule is a simple 
one and easy to apply. But owing to the constitution of the 
human mind it has consequences which possibh they have not 
contemplated. The great works of classical literature arc not 
studied as pathological specimens, and they will be studied 
the less the more they contain to repel and disquiet the reader. 
If a corruption is left in a text when something might be sub- 
stituted which would at least, as a “ stopgap,’’ give the sort 
of sense required, then one of two things must happen. 
Either the sense of the passage is blotted out for the reader and 
the conservation of the corruption is tantamount to the ex- 
punging of the rest of the sentence, or else he will obtain the 
rccjuircd sense by wresting the meaning of the other constituents 
of the context until they furnish it. So far so good : the rc- 
(juisite sense has been obtained, but the price has now to be 
paid. And the price is that the reader’s peneptiem of the 
signification of the word or words so wrested is dimmed and 
impaired, and his power of discriminating and understanding 
them when he meets them again is shot with doubt and error. 
In dealing with writings in dead languages this is particularly 
mischievous. 

Tlierc arc two reasons in particular why the part which 
emendation plays in the shaping of Greek and Latin texts is 
apt to be overlooked. Most people take their notions of a 
classical book not from its traditional form but from a “ re- 
ceived ” or vulgate text. This in the case of most writings is 
fairly readable, because it has been purged by the continuous 
emendation of scholars during several centuries. But the 
received conjectures which make this text acceptable have no 
more authority in themselves than equally good conjedures 
which liavc not yet won their way into the text, and it is clearly 
illogical to treat a text largely built upon conjectures as if it 
were now beyond the reach of conjecture. Again, it has oft(!n 
happened that readings which have been discovered by con- 
jecture, and as such received into a text, have afterwards been 
found to have the support of MSS. Thus in one speech of 
('icero, pro Caelio, some thirty conjedures of critics were found 
to be attested by a single recently discovered MS. Such read- 
ings it is now commonly the practice to transfer to the credit 
of the MS. and to suppress the fact that they were originally 
discovered by emendation, 'rhese confirmations ^ as they are called, 
should be carefully recorded in all crili('al texts, inasmuch as they 
constitute the most striking justification of the criti('al method. 

Some ex.’imples from Sliellev's poems arc Prometheus, ii. 3, 50, 
“ See'st thou shapes within the mist " (Znpitza for “ / see thin 
slmpes”); ib. iv. 4, 242, “Purple and azure, white and green, 
and golden ’* {and inserted by Rossetti) ; Prince Athanase, 150 sqq. 
“ the rugged patli | Where she once saw that horseman toil, with 
brief | And bli^yhiin^ hope, who with the news of death | Struck 
body and soid as with a mortal blight “ {blighting, condemned by 
Rossetti, is cancelled in the Bodleian MS.). 

It is a Weakness of conservative critics to extol interpretation 
(or exegesis) at the expense of emendation. Some have even 
ventured to say that the successful defence of a passage in a 
text is a greater service than its successful correction. This is 
not true. I'he service to the text is the same, what was 
previously dark being now made clear. But the emendation 
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deserves the higher praise as being in most instances the more 
difficult achievement. The fault of the opposite school, on the 
other hand, is to disparage interpretation and to regard correc- 
tion as the proper field of a scholar and gentleman. This bias 
is reflected in the maxim that “ correction should precede 
interpretation,” which is no more than a half-truth. For 
emendation must inevitably fail unless it express the meaning 
which the proper interpretation of the passage has shown to be 
required. Further, a corrector may propose the right word 
w ith the wrong meaning. Yet the custom is to give the credit 
of the emendation to him, and not to a successor who has seen 
what the right sense was and that this was the only word to 
cxf)ress it, whereas the first scholar blundered once if not twice, 
first assigning the wrong sense to the passage and then selecting 
what (in most cases) w'ould be the wrong word to express it. 
The proper course would be not to mention the first conjccturcr 
or to mention him only for his error. 

One of the most vexed questions of textual criticism, and one 
wdiicli divides scholars more perhaps than any other, is the 
question to what extent admitted imperfections and incon- 
sistencies may properly be left in a text as due to the default 
of an author rather than of a scribe or compositor. No uni- 
versal rule is here attainable. Each case must be considered on 
its merits ; and the critic’s procedure must of necessity be 
“ eclectic ” — an epithet often used with a tinge of reproach, 
thc^ ground for which it is not easy to discover. Tw'o general 
considerations may be indicated. If the autograph of a work 
is not accessible, there is no means of distinguishing between 
tlic involuntary errors of a scribe and the involuntary errors — 
slips of pen ” — of an author. For the latter are in fact only 
scribe’s mistakes, the author being his own amanuensis. To take 
the example given under Co /{fusions of Words above, loin for 
lion in Cranford is probably a printer’s error, but it is con- 
ceivable that it is due to a deflexion of the authoresses mind or 
pen through the accidental proximity of the mutton chop.e’ 

Passing over this class we come to one about which there may 
frequently be serious doubt. What is clearly erroneous or 
faulty may as clearly be intended, and therefore not to be re- 
moved by the critic. Jn Chaucer’s “ Miller’s Talc (3451, 3457) 
astromie is used for astronomiCj and bioe and ISoii (Christmas) 
confused, “ Nowelis flood” (3451, 3457), because the speaker 
is an illiterate carpenter. In the Prologue to the “ Parson’s 
Talc (10) there is, on the other hand, a mistake of Chaucer’s 
own, which no judicious critic would think of removing, the 
constellation Libra being said to be the itioofds exaltation ” 
when it should be Saturn's, But this error in an astrological 
detail would not w’arrant us in assigning to the poet the blunder 
about Jacob and Laban in the sa.ne talc (see above). Much 
depends on the precision wdth w'hich an error can be corrected : 
wherever there are more plausible w-ays than one of doing this, 
the faulty reading must be allowed to remain. Collateral as 
well as direct evidence must be obtained. If there are a number 
of instances where there is faiiltincss which is hard to remove, 
it is probable that the evil lies too deep for emendation. 'I'hc 
author’s own carelessness may be to blame, or, as in the case of 
Virgil and Lucan, he may not have been allowed to put the 
finishing touches to his work. 

Certiiiii lapses from grammatical correctness and metrical regu- 
larity tliat we find in the poems of Shelley arc undoubtedly due 
to the author, though the number of these has been reduced (as 
Mr Buxton Forman has jiointcd out) witli our improved knowledge 
of the sources of the text. Amongst such lapses we may instance 
Prince Athauasc (287), “'I'he shadow of thy moving wrings | Its 
deserts and its mountains ” ; “ Toa Skylark” (80), ” Thoii lovest — 
but ne’er knew love’s sad satiety.” The solecism in the I^cface 
to the Adonais, ” My known repugnance to the narrow principles 
of taste on which several of his earlier compositions were modelled 
prove at least that I am an imj)artial judge,” would prol)ably have 
been corrected by the poet if his attention had been called to it ; 
but the two first ones, with others, cannot be thus regarded. We 
may detect occasional laxity also in his handling of his verse. 
Lines are left unrhymed : Julian and Maddalo (21 1) ; Rosalind 

and IJelcn (366). Or the same word is used in place of another 
rhyming word: Revolt of Islam (3573 and 3576, 3829 and 3831). 
In the Daemon of the World (341-2), Shelley himself cancelled a 
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medical reading for one that makes the verse a syllable too short. 
It is in this department of criticism that the T>ersonal equation 
has the freest play, and hence the natural aefherents of either 
school of critics should be specially on their guard against their 
school's peculiar bias. 

The part which conjectural emendation should play must 
obviously be very different in different texts. In the New 
Testament, for example, this part is very small indeed, though 
it cannot be altogether excluded. Colossians ii. 18 is corrupt 
as it appears ; but the adoption of a correction recommended 
by Bishop Lightfoot and Dr C. 'Faylor will restore it to sense. 

It has been maintained that emendation (being guessing) 
is no part of textual criticism at all, though judgment upon 
emendation is. The position approaches to paradox and is 
not likely to be generally accepted. But it docs contain an 
element of truth and indicates a well-founded reproach against 
the majority of those w'ho practise conjecture. Nothing has 
discredited emendation as a means of improving texts more 
than the want of method, common care and research, which 
those addicted to it show. Some of the most distinguished 
scholars have offended worst. The Milton of Bentley, England’s 
greatest critic, is a by-word. To examine all the causes which 
may vitiate emendations would mean writing a treatise upon 
human frailty. But the reason why the vast majority of them 
fail is that the vast majority of them should never have been 
made at all. Their proposers do not take even elementary 
precautions to be right. An incjuircr who examines the stars 
with a shilling telescope is not likely to make observations of 
value, and even a trained astremorner has to allow for his 

personal equation ” — a point to which even a finished critic 
rarely attends. Sut:eessful emendation requires a rare union 
of qualifi(‘aliuns — insight, prudenro, patience and famili.'irity 
with the author emended and the conditions of his text. If any 
of these is absent, the w'ork is apt to be wasted. 

Authority, as already hinted, has properly no place in textual 
criticism. For his facts a textual critic may, and often must, 
be beholden to others : but never for his opinic^ns. It adds 
nothing to the evidence for a reading that it has been approved 
by a Lachmann or a Madvig or rejected by a St()el)er or a 
Carutti : and an appeal to names on any such question confuses 
issues and deters inquiry. But inasmuch as there are many 
persons, including most makers of school editions, who prudently 
and modestly desire a better road to truth than their own 
investigations can discover and think thus to find it, it will not 
be amiss to observe on the one hand that the concurrence of a 
succession of editors in a reading is no proof and often no 
presumption cither that their agreement is independent or that 
their reading is riglit; and on the other that, though inde- 
pendence may generally be granted to coinciding emendations 
of different st'holars, yet from the general constitution of the 
human mind it is likely that not a few of these will be coin- 
cidences in error rather than in truth. 

One of the marks of a great textual critic is his attention 
to details. He will not consider his work upon the text com- 
plete until he has made it, as far as he can, such as the author 
would approve in every particular. Acronlingly he will restore 
the spelling of the author if that can be ascertained : he will 
not accept the corruptions which have been introduced into it 
by copyists or printers, even though these may not affect its 
sense, nor will he modernize it so as to bring it into harmony 
with that of a later and to him a more familiar ago. Thus, to 
take an example, he will not print a critical text of Plautus 
with two letters (Y and Z) which were no part of the Latin 
alphabet in the age of that comedian ; still less will he introduce 
into I.atin texts distinctions, such as /, ; and u, v, which were not 
used till long after the middle ages. 

As time goes on, textual criticism will have less and less to 
do. In the old texts its work will h.avc been performed so far 
as it is performable. What is left will be an obstinate remainder 
of difficulties, for which there is no solution or only too many. 
In the newer texts, on the other hand, as experience has already 
shown, it will have from the outset but a very contracted field. 

(J. P. P.) 
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TEZPUR, or 'ricjPUR, a town of British India, the adminis- 
trative headquarters of Darrang district, Eastern Bengal and 
Assam, on tlic right bank of the Brahmaputra. Pop. (1901) 
5047. It is the centre of a flourishing tea industry, and contains 
many houses of English residents. Communications are main- 
tained by river steamer, while a light railway runs northward 
through the ^ea-growing tract. 

THA* Alibi [^Alm Mansur 'Abd ul-^Ialik ibn Mahommed ibn 
Ismail uth-Tha alibi] (961-1038), Arabian philologist, was bom 
in NishapCir, and is said to have been at one time a furrier. 
Although he wrote prose and verse of his own, he was most 
famous for his anthologies and collections of epigrams. Like 
many other Arabian writers, he does not ahvas’s distinguish 
between his own and other people’s work. Of the tw^enty-nine 
w'orks known to have been written by him, the most famous 
is his KiV~tb Y all mat lul-Dahr, on the poets of his owm and earlier 
times, arranged according to the countries of the poets, and 
containing valuable extracts (published at Damascus, 4 vols., 
1887). Another of his w'orks, the Kitab Fiqh ul~lAigha, is 
lexicographical, the words being arranged in classes. It has 
been published at Paris (1861), Cairo (1867), and Beirut (1885, 
incomplete). 

For his other works sec (?. T^rockclrnann’s Ccschichtc dcr Arabischen 
Litttrdtur, vol. i. (Weimar. iSoS), pp. 284 86. (G. W. T.) 

THACKERAY. WILLIAM MAKEPEACE (1811-1863). English 
nov(‘list, only son of Rii'hmond and Anne Thaekeray (whose 
maiden name was Bechcr), w*as bom at Calcutta on the iSth of 
July 1811. Both his father and his grandfather (\V. R. Thack- 
eray) had been Indian civil servants. His mother was only 
nineteen at the date of his birth, was left a wichnv in j8t6, and 
afterwards married Major Henry Carmichael Smyth. Young 
Thackeray was brought home to England from India as a child, 
and was sent to ])rivatc schools, first in Hampshire and then at 
Chiswick. In 1822 he w’as transferred to Charterhouse, at that 
time still on its ancient site near Smilhfield. Anthony 'IVollope, 
in his book on I'hackera)' in the “ English Men of Letters ” 
series, quotes a letter written to him about rhackcray’s school- 
days by George Stovin Venables. “ He came to school young,” 
Venables wTotc, “ a pretty, gentle, and rather timid boy.” 
This accords with the fact that all through Thac keray’s writings 
the student may find traces of the sensitiveness which often 
belongs to the creative mind, and which, in the boy who does 
not understand its meaning and its possilic pow'cr, is apt to 
assume the guise of a shrinking disposition. To this vciw^ 
matter Venables tersely referred in a later passage of the letter 
quoted by Trollope : ” When I knew' him better, in later years, I 
thought I could recognize the sensitive nature which he had as 
a boy.” Another illustration of this idiosyncrasy is found in 
the statement, which w'ill be recognized as* exact by all readers 
of Thackeray, that “ his change of retrospective feeling about 
his sc hooldays was very characteristics In his earlier books lui 
always spoke of the Charterhouse as Slaughter House and 
Smithficld. As he became famous and prosperous his memory 
softened, and Slaughter Ilcjuse w'as changed into Grey Friars, 
where Colonel Newcome ended his life.” Even in the earlier 
references the bitterness which has often been so falsely read into 
Thackeray is not to be found. In “ aMr and Mrs Frank Berry ” 
{Men^s Wives) there is a description of a fight at Slaughter 
Ilouse following on an incident almost identical w'ith that used 
in Vanity Fair for the fight between Dobbin and Cuff. In both 
cases the brutality of school life, as it then was, is very fully 
recognized and described, but not to the exclusion of the 
chivalry which may go alongside with it. In the first chapter 
of “ Mr and Mrs Frank Bc^rt*)^,” Berry himself and old Hawkins 
both have a touch of the heroic, and in this story the bully whom 
Berry gallantly challenges is completely defeated, and one hears 
no more of him. In Vanity Fair Cuff the swaggerer is defeated 
as completely as is Berry’s opponent, but regains his popularity 
by one well-timed stroke of magnanimity, and afterwards show's 
the truest kindness to his conqueror. Thaekeray left Charter- 
house in 1828 to join his mother and her husband at Larkheare 
in Devonshire, near Ottery St Mary. Ottery St ]\Iary is the 


“ Clavering St Mary,” as Exeter and Sidmouth are respectively 
the Chatteris ” and Bay mouth ” of Pendennis. 

In February 1829 Thackeray went to Trinity College, Cam- 
bridge. and in that year contributed some engaging lines on 
“Timbuctoo,” the subject for the Prize Poem (the prize for 
which was won in that year by lennyson), to a little paper called 
The Snob, a title which Thackeray afterwards utilized in the 
famous Book 0/ Snobs. The first stanza has become tolerably 
well known, but is worth quoting as an early instance of the 
direct comic force afterwards employed by the author in verse 
and prose burlesques : -- 

In Africa — a tpiarter ot the world — 

Men’s skins are Mack ; their hair is crisp and curled ; 

And somewhere there, unknown to public view, 

A mighty city lies, called Timbuctoo.” 

One otlu*r passage at least in The Snob, in the form of a skit 

a paragraph of fashionable intelligence, seems to bear traces 

Thackeray’s handiw'ork. At Cambridge, James Spedding, 
Monckton Milnes (Lord Houghton), Edward FitzGerald, W. II. 
Thompson (afterwards Master of 'I'rinity), and others who 
made their mark in later life, were among his frie nds. In 1830 
he left Cambridge without taking a degree, and w'l nl. to Weimar 
and to Paris. His visit to Weimar bore fruit in the keen 
sketches of life at a small German court which appear in Filz- 
Boodle's Confessions and in Vanity Fair, In (}. 11 . Lewis’s 
Life of Goethe is a letter containing Thackeray’s impressions 
of the German poet. On his return to England in 1831 he 
entered the Middle Temple. He did not care to pursue the 
study of the law, Vmt he found in his experience of the Temple 
the material for some capital scenes in Pendennis. In 1832 he 
came of age, and inherited a sum which, according to Trollope, 
” seems to have amounted to about five hundred a year.” I'lie 
money was soon lost— some in an Indian bank, some at play 
and some in two newspapers, The National Standard (with a 
long sub-title) and The Constitutional. In Lovel the Wido 7 ver 
these tw'o papers arc indicated under one name as The Museum, 
in connexion with which our friends Honcyman and Sherrick 
of The Ne7V('0)ncs are briefly l>rought in. Tha(:kera)’’s adventures 
and loss(is at play were utilized in his litcrar)' work on three 
occasions, in ” A Caution to Travellers ” (The Paris Sketch- 
Book), in the first of the Deuceacc narrations (The Memoirs of 
Mr C. J . Yellow plush), and in Pendennis, vol. ii. chap, v., in a 
story (wlKTcin Deuc'cacc reappears) told to Captain Strong 
by “ Colonel Altamont.” As to Dcuixxicc, Sir Theodore Martin 
has related how' once in the playr<.)oins at Spa Thackeray called 
his attention to a certain man and said presently, “ That was the 
original of my Dcueeace.” 

In 1834 or at the end of 1833 Thackeray established himself 
in Paris in order to study art seriously. He had, like Clive in 
The Ncivcomes, shown talent as a caricaturist from his early 
boyhood. His gift proved of great value to him in illustrating 
much of his own literary w'ork in a fashion which, despite all 
incorrectness of draughtsmanship, conveyed vivid suggestions 
that could not have been so well given by anyone but himself. 
Perhaps his pencil was at its best technically in such fantastic 
work as is found constantly in the initial letters which he fre- 
quently used for chapters in his various kinds of work, and in 
those drawings made for the amusement of some child friends 
which were the origin of The Rose and the Ring. 

In 1836 Thackeray married Isabella, daughter of Colonel 
Matthew Shawe. Th(?rc w(tc three daughters bom of the 
marriage, one dying in infancy. Thc^ cldc'st daughter, Anne 
Isabella ( 1 ). 1837), married in 1877 Richmond Ritc'hic, of 
the India Office, who in 1907 was created a K.C.B. She 
inherited literary talent from her father and wTote several 
charming w^orks of fiction, notably Miss Angel (1875), and subse- 
quently edited Thackeray’s works and published some volumes 
of criticism and rcminisccmces. 'I’he younger daughter, Harriet 
Marian (b. 1840), married (Sir) Leslie Stephen in 1867 and died 
in 1875. Thackeray’s own family life was early broken for 
Mrs Thackeray, to quote Trollope, became ill and her mind 
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failed her/' in 1840, and he “ became as it were a widower to 
the end of his days " ; Mrs Thackeray did not die till 1892. 

In 1837 1 'hackeray came to London, worked at various kinds 
of journalism, and became a regular contributor to Fraser's 
Magazine. In this in 1841 appeared The History of Mr Samuel 
Titmarsh and the Great Hoggarty Diamond^ a work filled with 
instances of the wit, humour, satire, pathos, which found a 
more orde red if not a fresher expression in his later and longer 
works, l^or freshness, indeed, and for a fine perception which 
enables the author to perform among oth(?r feats that of keeping 
up throughout the story the curious simplicity of its supposed 
narrator’s character. The Great Hoggarty Diamond can scarcely 
be surpassed. 'Fhe characters, from Lady Drum, Lady Fanny 
i’lalves, Lady Jane and Edmund Preston, to Brough, Mrs and 
Aliss Brough, Mrs Roundhand, Gus Hoskins, and, by no means 
least, Samuel Titmarsh’s aunt, Mrs Hoggarty, with her store 
of “ Kosolio,” are full of life ; the book is crammed with honest 
fun ; and for pure pathos, the death of the child, and the 
meeting of the husband and wife over the empty cradle, stands, 
if not alone in its own line, at least in the company of very few 
su('h scenes in English fi('tion. The Great Hoggarty Diamond, 
oddly eiKjugh, met with the fate that afterwards befell one of 
Lever's best stories which aj)peared in a periodical week by 
week — it had to be cut short at the bidding of the editor. In 
1840 caiue out The Paris Sketch-Book j much of which had been 
written and published at an earlier date, d'he book contains 
among other things some curious divagations in criticism, along 
with some really fine critical work, and a very powerful sketch 
called “ A Gambler’s Death.” In 1838 I'liackeray had begun, 
in Fraser, The Yelhnvldush Papers, with their strange touches of 
humour, satire, tragedy (in one scene, the closing one of the 
history of Mr Deuceace), and their sublimation of fantastic 
bad spelling (M‘Arony for macaroni is one of the typical touches 
of this) ; and this was followed by Catherine, a strong story, 
and too disagreeable perhaps for its purpose, founded closely 
on the actual career of a criminal named Catherine Hayes, and 
intended to counteract the then growing practice of making 
ruffians and harlots prominent characters in fiction. Now, 
when Pendennis was coming out in serial form (1850), Miss 
Catherine* Hayes, a singer of Irish birth and a famous prima 
donna (Sims Reeves descTil)ed her as “ the sweetest Lucia |di 
Laminermoor] he had ever sung with”) was much before the 
public. A reflective passage in a number of Pendennis referred 
indignantly and scornfully to Catherine Hayes, the criminal 
of old time, coupling her name with that of a then recently 
notorious murderer. It would appear that Thackeray had for 
the moment, oddly enough, omitted to think of Miss Catherine 
Hayes, the justly famed soprano, while certain Irish folk were 
obviously ignorant or oblivious of the history of Catherine Hayes 
the murder(*ss. Anyhow, there was a great outcry in the Irish 
press, and 'fhackcray was beset by private letters of indignation 
from enthusiastic compatriots of the prima donna. In deference 
to susceptibilities innocently outraged Thackeray afterwards 
suppr(?ssed the passage which had given offence. The thing 
is worth mention if only because it explains the initial letter 
drawn by Thackeray for chap, xv., vol. ii., of Pendennis, The 
drawing is in itself highly comic, but must seem quite meaning- 
less without the key. 

There soon followed Fitz-Boodle^s Confessions and Professions, 
including the series Men's Wives, already mentioned ; and 
slightly before these, the Shabby Genteel Story, a work inter- 
rupted by Thackeray's domestic affliction and afterwards re- 
published as an introduction to The Adventures of Philip, which 
took up the course of the original story many years after the 
supposed date of its catastrophe. In 1843 also came out the 
Irish Sketch-Book, and in 1844 appeared the account of the 
journey Fro^n Cornhill to Grand Cairo, in which was included 
the excellent poem of “ The White Squall.” In 1844 there 
began in Fraser the Memoirs of Barry Lyndon, called in the 
magazine ” The Luck of Barry Lyndon, a Romance of the Last 
Century.” Barry Lyndon ” has, with a very great difference 
in treatment, some resemblance to Smollett's ** Ferdinand, 
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Count Fathom ” — the hero, that is to say, is or becomes a most 
intolerable scoundrel, who is magnificently unconscious of his 
own iniquity. I'hc form and pressure of the time depicted are 
caught with striking verisimilitude, and in the boyish career 
of Barry Lyndon there are fine touches of a wild chivalry, 
simplicity, generosity, which mingle naturally with those worse 
qualities that, under the influence of abominable training, 
afterwards corrupt his whole mind and ('areer. The man is so 
infatuated with and so blind to his own roguery, he has so 
much dash and daring, and is on occasions so infamously 
treated, that it is not easy to look upon him as an entirely 
detestable villain until, towards the end of his course, he be- 
comes wholly lost in brutish debauchery and cruelty. His 
latter career is founded on that of Andrew Robinson Stoney 
Bowes, who married the widow of John, 9th earl of Strathmore, 
'there is also no doubt a touch of Casanova in Barry Lyndon's 
character. I'hackeray became a contributor to Punch within 
the first year of its existence. John Leech, who was one of 
the earliest contributors, had been at Charterhouse with 
Thackeray and the two men were friends through life. 'I'haek- 
eray's first series contributed to Punch did not attain or indeed 
deserve signal success. He made his first hit with Jeames's 
Diary, begun in November 1845, and may be said to have estab- 
lished his reputation by the Snob Papers (1846), now better 
known as The Book of Snobs, 'I'hese, besides greatly improving 
'I'hackeray’s position, provoked much discussion of various 
kinds. 'I'hackeray himself was naturally accused of being a 
snob. To this charge he had partly given an anticipatory 
answer (in the third chapter) in the statement that “ it is im- 
possible, in our condition of society, not to be sometimes a 
Snob,” and in giving the name of ” Mr Snob ” to the supposed 
historian of snobs throughout the seri(*s. 'I'hackeray's ('on- 
nexion with Punch came practically to an end in 1851. 'I'hc 
severance was due partly to differences in political opinion. 
His personal relations with the staff of Punch always remained 
cordial. Special mention may be made of one other contribu- 
tion of his to the paper, “ Punch's Prize Novelists," containing 
some l)rilliant parodies of Edward Lytton Bulwer, Lever, 
Benjamin Disraeli (in “ Codlingsby,” perhaf)s the most perfect 
of the s(*ries), and others. Among minor but admirable works 
of the same period are found A Legend of the Rhine (a burlesque 
of the great Dumas’s Othon V Archer), brought out in George 
Cruikshank's Table Book, edited by Gilbert Abbott A Beckett, 
Cox's Diary (on which has been founded a well-known Dutch 
comedy, Janus Tulp), and The Fatal Boots, This is the most 
fitting moment for naming also Rebecca and Roivena, which 
towers, not only over Thackeray’s other burlesques, excellent 
as they are, but over every other burlesque of the kind ever 
written. Its taste, its wit, its pathos, its humour, are iinmatch- 
able ; and it ('ontains some of the best songs of a particular 
kind ever written — songs rivalled only by Peacock's best of the 
same sort. In 1846 was published, by Messrs Bradbury and 
Evans, the first of twenty-four numbers of Vanity Fair, the 
work which first placed 'Fhackeray in his proper position before 
the public as a novelist and writer of the first rank. It was 
completed in 1848, when Thackeray was thirty-seven years 
old ; and in the same year Abraham Hayward paid a tribute 
to the author’s powers in the Edinburgh Review, It is probable 
that on Vanity Fair has been largely based the foolish cry, now 
heard less and less frequently, about Thackeray's cynicism, a 
cry which he himself, with his keen knowledge of men, foresaw 
and provided against, amply enough as one might have thought, 
at the end of tlie eighth chapter, in a passage which is perhaps 
the best commentary ever written on the author’s method. 
He has explained how he wishes to describe men and women 
as they actually are, good, bad and indifferent, and to claim a 
privilege. 

“ Occasionally to step down from the platform, and talk about 
them ; if they are good and kindly, to love and shake them by 
the hand ; if they are silly, to laugh at them confitlentially in the 
reader’s sleeve ; if they are wicked and heartless, to abuse them 
in the strongest terms politeness admits of. Otherwise you might 
fancy it was I who was sneering at the practice of devotion, wmeh 
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Miss Sharp finds so ridiculous ; that it was I who laughed gootl- 
humourcdly at the railing okl Silenus of a baronet — whereas the 
laughter comes from one who has no reverence except for pros- 
perity. and no eye for anything beyond success. Such people 
there are living and flourishing in the world — Faithless. Hopeless. 
Charityless : let us have at tliein, dear friends, with might and 
main. Sonic there are, and very successful too, mere quacks and 
fools : and it was to combat and expose such as those, no doubt, 
that laughter was made.** 

As to another accusation which was brought against the 
book when it first came out, that the colours were laid on too 
thick, in the sense that the villains were too \'illainous, the good 
people too goody-goody, the best and eoiripletest answer to 
that can be found by anyone who t hooscs to read the work 
with care. Osborne is, and is meant to be, a poor enough 
creature, but he is an eminently human being, and one whose 
poorness of character is developed as he allows bad influences to 
tell upon his vanity and folly. The good in him is fully recog- 
nized, and comes out in the beautiful passage describing his 
farewell to Amelia on the eve of Waterloo, in which passage 
may be also found a sulheient enough answer to the statement 
that Amelia is absolutely insipid and uninteresting. So with 
the companion picture of Rawdoii Crawley’s farewell to Becky 
Sharp : who that reads it can resist sympathy, in spite of 
Rawdon’s vices and shady shifts for a living, with his simple 
bravery and devtjtion to his wife ? As for Becky, a character 
that has since been imitated a host of times, there is certainly 
not much to be said in her defence. Wc know of her, to be 
sure, that she thought she would have found it easy to be good 
if she had been rich, and we know also what happened when 
Rawdon, released without her knowledge from a spunging- 
house, surprised her alone with and singing to T>ord Steync 
in the house in Mayfair. After a gross insult from Stcyne, 
“ Rawdon Crawley, springing out, seized him by the neckcloth, 
until Steyne, almost strangled, writhed and bent under his arm. 
‘ You lie, you dog,’ said Rawdon ; ‘ you lie, you coward and 
villain I ’ And he struck the peer twice over the face with 
his open hand, and flung him bleeding to the ground. It was 
all done before Rebecca could interpose. She stood there 
trembling before him. She admired her husband, strong, 
brave, and victorious.’^ This admiration is, as 'fhackeray 
himself thought it, the capital touch in a scone which is as 
powerful as any Thackeray ever wrote — as powerful, indeed, 
as any in English fiction. Its full merit, it may be noted in 
passing, has been ('uriously a('(*entcd by an imitation of it in 
Alphonse Daudet’s Fromont Jeune et Risler Ahie, As to the 
extent of the miserable Becky’s guilt in the Steync matter, 
Thackeray leaves it practically open to the reader to form what 
conclusion he will. There is, it should be added, a distinct 
touch of good in Becky’s conduct to Amelia at Ostend in the 
last chapter of the book, and those who think that too little 
punishment is meted out to the brilliant adventuress in the end 
may remember this to her credit. It is supreme art in the treat- 
ment of her character that makes the reader understand and 
feel her attractivene.ss, though he knows her extraordinarily 
evil qualities ; and in this no writer subsequent to Thackeray 
who has tried to depict one of the genus Becky Sharp hiis even 
faintly succeeded. Among the minor characters there is not 
one — ^and this is not always the case ev(*n with Thackeray’s 
chief figures — who is incompletely or inconsistently depicted ; 
and no one who wishes fully to understand and appreciate 
the book can afford to miss a word of it. 

Vanity Fair was followed by Pendennis, Esmond and The 
Newcomes, which appeared respectively in 1850, 1852 and 1854. 
It might be more easy to pick holes critically in Pendennis than 
in Vanity Fair. Pendennis himself, after his boyish passion 
and university escapades, has disagreeable touches of flabbiness 
and worldliness ; and the important episode of his relations 
with Fanny Bolton, which Thackeray could never have treated 
otherwise than delicately, is so lightly and tersely handled that 
it is a little vague even to those who read between the lines. 
It can hardly be said that there is adequate preparation for the 
final announcement that those relations have been innocent. 


and one can hardly see why it should have been so long delayed. 
1‘his docs not, of course, affect the value of the book as a picture 
of middle- and upper-class life of the time, the time' when Vaux- 
hiill still existed, and the haunt for suppers and songs which 
'Fhackeray in this hook called the Back Kitchen, and it is a 
picture filled with striking figures, in some of tlicse, notably 
in that of Foker, fhackeray went, it is supposed, ver}'' close 
to actual life for his material, and in that particular case with 
a most agreeable result. As for the two “ umbrae of Lord 
Stcyne, it is dilFicult to believe that they were intended as 
caricatures of two well-known persons. If they were, for 
once Thackeray’s hand forgot its cunning. Here, as in the 
case of Amelia Sedley ( Fair)y the heroine has been thought 
a little insipid ; and there may be good ground for finding 
Laura Pendennis dull, though she has a spirit of her own. In 
later books she heconies, what Thackeray’s people ver}- seldom 
are, a tiresome as well as an uninviting person. Costigan is 
unique, and so is ]\lajor Pendennis, a type which, allowing for 
differences of periods and manners, will exist as long as soc iety 
exists, and which has been seized and depicted by 'I'hackeray 
as by no other novelist. 'Fhc ^lajor’s two encounters, from 
both of which he comes out victorious, one with Costigan in 
the first, the other wdth Morgan in the second volume, arc true 
touches of genius. In opposition to the worldliness of the Major, 
with whic'h Pendennis dcjcs not esc'apc being tainted, we have 
Warrington, whose nol)ility of nature has come* unscathed 
through a severe trial, and who, a thorough gentleman if a 
rough one, is really the guardian of Pendennis’s career. There 
is, it should be noted , a eharacterislic and acknowledged confu- 
sion in the plot of Pendennis, which will not spoil any intelligent 
reader’s pleasure. 

Probably most readers of The Ne^vcomes (1854) to whom the 
book is mentioned think first of the fine, chivalrous and simple 
figure of Colonel Newc'ome, who stands out in the relief of almost 
ideal bc^auty of character against the crowd of more or less 
imperfect and more or less base personages who move through 
the novel. At the same time, to say, as has been said, that this 
book “ is full of satire from the first to the last page ” is to 
convey an impression which is by no means just. There is 
plenty of kindliness in the treatment of the )’oung men who, 
like ('livf! Ncwcome himself and Lord Kew, possess no very shin- 
ing virtue beyond that of being honourable gentlemen ; in the 
(Karacter of J. J. Ridley there is much tenderness and pathos, 
and no one can hedp liking the Bohemian “ F. B.,” and looking 
tolerantly on his failings. It may he that there is too close an 
insistence on the fiendish temper of Mrs Mackenzie and on the 
sufferings she inflicts on the colonel ; hut it must be remembered 
that this heightens the singular pathos of the closing scenes 
of the colonel’s life. It has seemed convenient to take The 
Neivcomes after Pendennis, because Pendennis and his wife 
reapp(*ar in this book as in The Adventures of Philip; but 
Esmond (1852) was written and published before The Newcomes. 
'Fo some students Esmond seems and will seem Thackeray’s 
capital work. It has not Ixxm rivalled as a romance repro- 
ducing with unfailing interest and accuracy the figures, manners 
and phrases of a past time, and it is full of beautiful touches 
of character. But Beatrix, upon whom so much hinges, is an 
unpleasing character, although one understands fully why men 
were captivated by her insolent beauty and brilliancy; and 
there is some truth in 'Fhackeray’s own saying, that “ Esmond 
was a prig.” Apart from this, the story is, like the illusion of 
a past time in the narrative, so complete in all its details, so 
harmoniously worked out, that there is little room for criticism. 
As to Esmond’s marriage with the lady whom he has served and 
loved ^ as^ a boy, that is a matter for individual judgment. 
Beatrix, it has been indicated above, is wonderfully drawn : and 
not the least wonderful thing about her is her reappearance as 
the jaded, battered, worldly, not altogether unkindly, Baroness 
in The Virginians. It was just what Beatrix must liave come 
to, and her decline is handled with the lightest and finest touch. 

In 1851 'Fhackeray had written The English Humourists of 
the Eighteenth Century, delivered as a series of lectures at Willis’s 
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Rooms in the same year, and re-delivercd in the United States 
in 1852 and 1853, as was afterwards the scries called 2' he Four 
Georges. Both sets were written for the purpose of lecturing. 
In 1854 was published a most delightful burlesque, The Rose 
and the Ring, whereof the origin has already been mentioned. 
In 1857 Ihiickeray stood unsuccessfully as a parliamentary 
candidate for Oxford against Mr Cardwell, and in the same 
year appeared tlie first number of The Virginians, a sequel to 
Esmond, Fhis is a most unequal w'ork — inferior, as sequels 
arc apt to be, to Esmond as an historical romance, less compact 
anti coherrnt, prone to divagation and desultoriness, yet charm- 
ing enough in its lifelikeness, in the wit and wdsdom of its rc- 
fU'xions, and, as has been said, in its portrait of Beatrix growm 
old. The last number of 21ie Virginians came out in 1859, 
and in the same year Thackeray undertook the editorship of 
the CornJiill Magazine, This was a task which, as readers of 
his Roundabout Paper “ Thorns in the Cushion ” wall remember, 
the kindliness and sensitiveness of his disposition made irksome 
to him, and he resigned the editorship in April 1862, though he 
continued to write for the magazine until he died. In the 
Cornhill appeared from his pen Lovel the Widoiver, previously 
WTitten, with different names for some of the personages, in 
dramatic form; The Adventures of Philip (1861-62); the 
Roundabout Papers; and (1860-63) fhe story, unhappily 
never finished, ( ailed Denis Duval, Lovel the Widenver, changed 
from th(‘ dramatic to the narrative form, remains a piece of 
high comedy in which the characters arc indi('atcd rather than 
fully worked out, with a bold and practised touch. The Round- 
about Papers, a small storehouse of some of Thackera)'’s best 
qualities as an essayist, came out in the Cornhill Magazine 
simultaneously with Lovel the Widoiver and with The Adventures 
of Philip, Among these papers is one differing in form from the 
rest, called The is^:)t('h on the Axe — a Story ti la Mode.” It is 
an almost perfect specimen of the author’s genius for burlesque 
story-telling ; but it contains an odd instance, which a ('areful 
reader will not fail to discover, of that odd habit of inaccuracy 
of which Thackeray himself was conscious. The Adventures 
of Philip is, as has been before said, in the nature of a sequel to 
or a completion of A Shabby Genteel Story, As wdth the other 
direct sequel, it is a work of great inequality. It contains 
scenes of humour, pathos, satire, which rank with Thackeray’s 
best work ; some old friemds from others of the novels make 
brief but pleasant reappearances in its pages ; there are fine 
sketches of journalistic, artistic and diplomatic life, and the 
scene from the last-named in Paris is inimitable. The Little 
Sister is altogether delightful ; the Twysdem family are terribly 
true and vastly diverting ; the minor characters, among whom 
old Ridley, “ J. J.’s” father, should be mentioned, are wonder- 
fully hit ofl ; nor did Thackeray ever write a better scene tlian 
that of the quarrel between Bunch, Baynes and M^Whirtcr in 
the Paris pension. Philip himself is impossible ; one cannot say 
that the character is ill-drawn — it is not drawn at all. It is an 
entirely different personage in different chapters ; and it has 
here and there a very unpleasant touch which may perhaps 
have come of rapid writing. Yet so admirable arc many parts 
of the book that Philip cannot be left out of the list of Thack- 
eray’s most considerable works. Denis Duval, which reached 
only three numbers, promised to be a first-rate work, more or 
less in the Esmond manner. The author died while it was 
in progress, on the day before Christmas day 1863. He was 
buried in Kcnsal Green, and a bust by Marochetti was put up 
to his memory in Westminster Abbey. 

Little has yet been said of 'Fhackcray’s performances in poetry. 
They formecl a small but not the least significant part of his 
life’s work. The grace and the apparent spontaneity of his 
versification are beyond (juestion. Some of the more serious 
efforts, such as “ The Chronicle of the Drum ” (1841), are full 
of power, and instinct with true poetic feeling. Both the half- 
humorous, half-pathetic ballads and the wholly extravagant 
ones must be classed with the best work in that kind ; and the 
translations from Bcranger are as good as verse translations 
can be. Thackeray had the true poetic instinct, and proved 
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it by writing poetry’ which equalled his prose in grace and 
feeling. 

There can be little doubt that Thackeray will always be 
ranked among the foremost English writers of fiction, or that 
his more infrequent work as essayist and poet will go hand in 
hand with his wider achievements as a novelist. Many attempts 
have been made at many times to institute a comparison be- 
tween Thackeray and Dickens as novelists. In truth it would 
be as much to the purpose, to borrow a homely metaphor, 
to compare chalk with cheese, 'fhe two authors were so 
radically different in their purviews, in their modes of thought, 
in their methods of exprcssi(m, that critical comparison between 
them is of its nature absolutely unprofitable. It is better to 
recognize simply that the two novelists stood, each in his own 
way, distinctly above even their most distinguished con- 
temporaries. As to preference, that is a matter wdth which 
criticism has nothing, and inciividual inclination has every- 
thing, to do. 

The hooks of reference that can be Ijest commended to the student 
of Thackeray’s life and works are Merivalc and Marzials’ Life of 
2'hackcray (1891); R. II. Shepherd, Bibliography of Thackeray 
(1880); C. P. Johnson, The Junly Wriiiugs of Thackeray (1888); 
Charles Whihlcy’s Thackeray (1005), a critical commentary; the 
edition of 'fhackeray’s Works with biographical introductions 
(1897-1900), by his daught(‘r, Lady Ritchie; the I.ife of Thackeray 
(“ English Men of Letters Series,” 1899) by Anthony Trollope. 
It is curious that Trollope showed in his own Autobiography far 
more appreciation of Thackeray’s great qualities than is apparent 
in the formal Life. (W. 11 . P.) 

THAIS, a Greek courtesan, who lived during the time of 
Alcx.'inder the Great, She accompanied him on his Asiatic 
campaign, and is chiefly known from the story which represtmts 
her as having persuaded th(^ conqueror to set fire to the city of 
Persepolis. This anecdote forms llie subject of Dryden’s Ode 
to Saint Cecilia^s Day, But its authenticity is doubtful, since 
it is based upon the authority of Cleitarchus, one of the least 
tnistworthy of the historians of Alexander. Thai's subse- 
quently l)ecamc the wife of Ptolemy Lagus, king of Egypt. 
Numerous anecdotes and witticisms attributed to her will be 
found in Athcnacus. 

See Diod. Sic. xvii. 72; Plutarch, Alexander, 38; Athcnacus 
xiii. 576, 585 ; ("luintus Curtius v. 7. 

THALBERG, SIGISMOND (1812-1871), German pianist and 
composer, was born at Geneva in 1812 (May the 5th or January 
the 7th). In 1822 ho was tak(*n to Vienna, where, under the 
watchful care of Count Dietrichstcin, his education was com- 
pleted. lie made his first app(iarancc as a pianist at Prince 
Mettcrnich’s in 1826, and published his first composition — a 
Fantasia on Airs from “ Euryanthe ” — in 1828, but it was not 
until 1830 that he was first fairly introduced to the public, with 
such brilliant success that from that time forward his only 
rival was Liszt {q.v.). In 1834 he was appointed kammer- 
virtuos” to the cmper(')r of Austria. He first appeared in 
Paris in 1837 ; and in 1838 he went to England, astonishing 
his hearers with the novel effects produced in his Variations on 
God Save the Queen, while he charmed them with his delicate 
touch and the purity of his expression. Thenceforward his 
career was a succession of triumphs. In order to disprove the 
popular idea that he could execute no music but his own, he 
played Beethoven’s Concerto in C minor (Op. 37) at the London 
Wednesday Concerts, held in 1846-47 at Exeter Hall, with a 
keen intelligence which proved his power of interpreting the 
works of the great masters to be at least on a level with his 
wonderful technique. Besides his pianoforte compositions, 
which arc almost innumerable, Thalberg produced two operas — 
Cristina, which proved a complete failure, and Florinda, which 
fared but little better at Her Majesty’s Theatre in 1851. He 
played in London for the last time in 1863, and afterwards 
retired to his estate near Naples. lie died at Naples on the 
27th of April 1871. 

THALE, a town of Germany, in the Prussian province of 
Saxony, charmingly situated under the northern declivity of 
the Harz Mountains, 8 m. by rail S.W. of Quedlinburg, at 
the entrance to the romantic gorge of the Bode, and in the 
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immediate vicinity of the Rosstrappe, the Hexentanzplatz and 
other notable points in the Harz. Pop. (1905) 13,194. It is 
largely frequented as a summer resort and for its saline 
springs. It is also a brisk manufacturing centre, its chief pro- 
ducts being enamelled goods, iron-ware and machinery. 

THALES OF MILETUS (640-546 n.c.), Greek physical 
philosopher, son of Examyus and Cleobuline, is universally 
recognized as the founder of Greek geometry, astronomy and 
philosophy. He is said by Herodotus and others to have been 
of Phoenician extraction, but the more common account (sec 
Diogenes Lakrtius) is that he was a native Milesian of nol:>le 
birth. Zeller thinks that his ancestors belonged to the Cadmean 
tribe in Boeotia, who were intermingled with the Tonians of Asia 
Minor, and thus reconciles the conflicting statements. The 
nationality of Thales is certainly Greek and not Phoenician. 
The high estimation in wliich he w'as held by his contemporaries 
is shown by the place he occupied as chief of the seven “ wise 
men of Greece ; and in later times amongst the ancients his 
fame was quite remarkable. It is well known that this name 
((ro</>tk) was given on account of practical alnlity ; and in accord- 
ance with this we find that Thales had been occupied with civil 
affairs, and indeed several instances of his political sagacity 
have been handed down. Of these the most remarkable is the 
advice, praised by Herodotus, which he gave to his fellow- 
countrymen “ before Ionia was ruined “ that the lonians 
should constitute one general council in Teos, as the most 
central of the twelve cities, and that the remaining cities should 
nevertheless be governed as independent states ” (Herod, i. 170). 
It is probable, however, that in the case of Thales the appella- 
tion “ wise man,” which was given to him and to the other six 
in the archonship of Damasius (586 b.c.),^ was conferred on him 
not only on account of his political sagacity, but also for his 
scientific eminence (Plut. Solon, c. 3). To about the same time 
must be referred his celebrated prediction of the eclipse of the 
sun, which took place on the 28th of May 585 b.c. This event, 
which was of the highest importance, has given rise to much 
discussion. The account of it as given by Herodotus (i. 74) 
contains two statements : — (i) the fact that the eclipse did 
actually take place during a battle between the Medes and the 
Lydians, that it was a total eclipse (Herodotus calls it a night 
battle ”), that it caused a cessation of hostilities and led to a 
lasting peace between the contending nations ; (2) that I'hales 
had foretold the e('lipse to the lonians, and fixed the year in 
which it actually did take place. Various dates — ranging from 
625 B.c. to 583 B.c. — have been assigned by different chrono- 
logists to this cclip.se ; but, since the investigations of Airy ,2 
Hind,^ and Zech/ the date determined by them (May 28, 585 B.c.) 
has been generally accepted (for later authorities see Eclipse 
and Astrono.my). This date agrees nearly with that given by 
Pliny {H. N. ii. 12). The second part of the statement of 
Herodotus — the reality of the prediction by 'Fhales— has been 
frequently called in question, chiefly on the ground that, in 
order to predict a solar eclipse with any chance of success, 
one should have the command of certain astronomical facts 
which were not known until the 3rd century b.c., and then 
merely approximately, and only employed with that object 
in the following century by Hipparchus. The question, how- 
ever, is not whether Thales could predict the eclipse of the sun 
with any chance of success — much less whether he could state 
beforehand at what places the eclipse would be visible, as some 
have erroneously supposed) and which of course would have 
been quite impossible for him to do, but simply whether he 

‘ Bretschneifler {Die Geom. vor Euklides, p. 40), without stating 
his authority, gives ” between 585 anrl 583 b.c.” as the date of 
the archonship of Damasius. In this he is followed by some other 
recent writers, who infer thence that the name ” wise ” was con- 
ferred on Thales on account of the success of his prediction. The 
date 5S6 B.C., given above, which is taken from Clinton, is adopted 
by Zeller. 

* ” On the Eclipses of Agathocles, Thales, and Xerxes/* PhiL 
Trans, vol. cxliii. p. 179 seq., 1853. 

* Athenaeum, p. 919. 1852. 

* Astronomische Untersuchunf'cn der wichtigeren Finsternisse, &c., 
P- S 7 . 1853- 


foretold that there would be a solar eclipse in that year, as 
stated by Herodotus. Now as to this there is quite a remarkable 
unanimity in the testimony of the ancients, and the evidence 
is of the strongest kind, ascending to Herodotus, and, according 
to the account of Diogenes Laertius, even to Xenophanes, who 
was an Ionian, and not much later than 'Fhales. Further, 
we know that in the 8th century b.c. there were observatories 
in most of the large cities in the valley of the Euphrates, and 
that professional astronomers regularly took observations of 
the heavens, copies of which were sent to the king of Assyria ; 
and from a cunciforin inscription found in the paUicc of Senna- 
cherib at Nineveh, the text of which is given by George Smith, 
we learn that at that time the epochs of eclipses of both sun and 
moon were predicted as possible — probably by means of the 
cycle of 223 lunations or Chaldaean Saros — and that observa- 
tions were made accordingly. 

The wonderful fame of '['hales amongst the ancients must have 
been in great part due to this achievement, which seems, more- 
over, to have been one of the chief causes that excited amongst 
the Hellenes the love of science which ever afterwards char- 
acterized them. Thales seems not to have left any writings 
behind him, though as to this there appears to be some doubt 
(see Diog. LalT. i. 23). Many anecdotes, amusing rather 
than instructive, are related of him, which have been handed 
down by Diogenes Laertius and other writers. From some of 
them it would appear that he was engaged in trade, which is 
indeed expressly stated by Plutarch (Solon, c. 2). It is probable 
that in the pursuit of commerce he was led to visit Egypt. Of 
the fact that I'hales visited Egypt, and there l)e('ame acejuainted 
with geometry, there is abundant evidence. Hieronymus of 
Rhodes (ap. Diog. Laiir. i. 27) says, “ he never had any teac her 
except during the time when he went to Egypt and associated 
with the priests.” ^ 

But the characteristic feature of the work of Thales was that to 
the knowledge thus accjuired he added the capital creation of the 
geometry of lines, which was essentially abstract in its character. 
The only geometry known to the Egyptian priests was that of 
surfaces, together with a sketc^h of that of solids, a geometry 
consisting of some simple quadratures and elementary cubatures, 
which they had obtained empirically. Thales, on the other 
hand, introduced abstract geometry, the object of which is to 
establish precise relations between the different parts of a 
figure, so that some of them c^ould be found by means of othc'rs 
in a manner strictly rigorous. This was a phenomenon quite 
new in the world, and due, in fact, to the abstract spirit of the 
Greeks. 

The following discoveries in geometry are attributed to Thales ; — 

(1) the circle is bisected by its diameter (Prod, op, cit. p. 157); 

(2) the angles at the base of an isosceles triangle are ecpial {Id. 
p. 250) ; (3) when two straight lines cut each other the vertically 
opposite angles are equal {Id. p. 299) ; (4) the angle in a semi- 
circle is a right angle ; ’ (5) the theorem Euclid i. 26 is referred 
to Thales by Eudemus (Prod. op. cit. p. 352). Two applications 
of geometry to the solution of practical problems are also attri- 
buted to him : — (i) the determination of the distance of a ship 
at sea, for which he made use of the last theorem ; (2) the deter- 
mination of the height of a pyramid by means of the lengtli of its 
shadow : according to Hieronymus of Rhodes (Diog. Laer. i. 27) 
and Pliny {N. //. xxxvi. 12). the shadow was measured at the 
hour of the day when a man’s shadow is the same length as him- 
self. Plutarch, however, states the method in a form requiring the 
knowledge of Euclid vi. 4, but without the restriction as to the 
hour of the day {Sept. Sap. Conviv. 2). Further, we learn from 
Diogenes Laertius (i. 25) that he perfected the things relating to 
the scalene triangle and the theory of lines. Proclus, too, in his 
summary of the history of geometry before Euclid, which he prob- 
ably derived from Eudemus of RIickIcs, says that Thales, having 
visited Egypt, first brought the knowledge of geometry into Greece, 

* Assyrian Discoveries, p. 409. 

• Cf. Pamphila and the spurious letter from Thales to Pherecydes, 
ap. Diog. Laer. ; Proclus, In primum Euclidis Elementorum Librum 
Cnmmentarii, ed. Friedlein. p. 65 ; Pliny. H. N. xxxvi. 12 ; lam- 
blichus, In Vit, Pythag, 12 ; Plutarch, Sept. Sap. Conviv, 2, De 
Iside, 10, and Plac. i. 3, i. 

^ This is unquestionably the meaning of the statement of Pamphila 
(temp. Nero), ap. Diog. Laer. i. 24. that he was the first person to 
describe a right-angled triangle in a circle. 
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that he fliscovered many things himself, and communicated the 
beginnings of many to his successors, some of which he attempted 
in a more abstract manner (KaOoXtKdrrepojf) and some in a more 
intuitional or sensible manner {aiaSyiTiKwrepov) {op. cit. p. 65). 

From these indications it is no doubt difficult to determine what 
Thales brought from Egypt and what was due to his own inven- 
tion. This difficulty has, however, been lessened since the trans- 
lation and publication of the papyrus Rhind by Eisenlohr ; » and 
it is now generally admitted that, in the distinction made in the 
last passage quoted above from Froclus, reference is made to the 
two forms of his work — al<TdrjTtK(i)T€pov pointing to what he 
<Jerived from Egypt or arrived at in an Egyptian manner, while 
KaeoXiKibT^poy indicates the discoveries wliich he made in accord- 
ance with the Greek spirit. I'o the former belong the theorems 
(i), (2), and (3), and to the latter especially the theorem (4). and 
also, probably^ his solution of the two practical problems. We 
infer, then, [1] that 'I'hales must have known the theorem that 
th(; sum of the three angles of a triangle are equal to two right 
angles. This inference is made from (4) taken along with (2). No 
doubt we are informed by Proclus, on the authority of Eudemus. 
that the theorem Euclid i. 32 was first proved in a general way 
by the Pythagoreans ; but, on the other hand, we learn from 
Gemiiius that the ancient geometers observed the etpiality to two 
right angles in each kind of triangle — in the equilateral first, then 
in* the isosceles, and lastly in the scalene (Apoll. Conira, ed. 
Halleius, p. q), and it is plain that the geometers older than the 
Pythagoreans can be no other than Thales and his school. The 
theorem, tjien, seems to have been arrived at by induction, and 
may have been suggested by the contemplation of floors or walls 
covered with tiles of the form of equilateral triangles, or squares, 
or hexagons. [2] We see also in tlie theorem (4) the first trace 
of the important conception of geometrical loci, wliich we. there- 
fore, attribute to Thales. It is worth noticing that it was in this 
manner that this remarkable property of the circle, with which, 
in fact, abstract geometry was inaugurated, presented itself to the 
imagination of Dante ; — 

** O se del mezzo cerchio far si puote 
Triangol si, ch’un retto non avesse.” — Par. c. xiii. lOi. 

[3] Thales discovered the theorem that the sides of equiangular 
triangles are ])roportional. The knowledge of this theorem is dis- 
tinctly attributed to Thales by Plutarch, and it was probably 
maile use of also in his determination of the distance of a ship 
at sea. 

L(!t us now consider the importance of the. work of Thales. 
I. Ill a scientific ])oint of view : {a) we see, in the first jilace, that 
by his two theorems he founded the geometry of lines, which has 
ever since remained the principal part of geometry ; (b) he may. 
in the second place, be fairly considered to have laid the founda- 
tion of algebra, for his first theorem establishes an equation in llio 
true sense of the word, while tlic .second institutes a proportion.* 
IT, 111 a philosophic point of view : we sec that in these two theorems 
of 'Pliales the first type of a natural law, i.e. the expression of a 
fixed dependence between different quantities, or, in another form, 
the disentanglement of constancy in the midst of variety — has 
decisively arisen.® III. Lastly, in a practical point of view : 
T'hales furnished the first example of an application of theoretical 
geometry to practice,* and laid the foundation of an important 
branch of the same — the measurement of heights and rlistanccs. 
For the further progress of geometry see Pythagoras. 

As to the astronomical knowledge of 'I'hales we have the follow- 
ing notices : — (i ) besides the prediction of the solar eclipse, Eudemus 
attributes to him the discovery that the circuit of the sun between 
the solstices is not always uniform ; ® (2) he called the last day of 
the month the thirtieth (Diog. Laer. i. 24) ; (3) he divided the 
year into 365 days {Id. i. 27) ; (4) he determined the diameter 
of the sun to be the 720th part of the zodiac ; • (5) he appears 
to have pointed out the constellation of the Lesser Bear to his 
countrymen, and instructed them to steer by it fas nearer the 
pole] instead of the (rreat Bear (Callimachus ap. Diog. t^aer. ' 
23 ; cf. Aratiis, Phaenomena, v. 36 seq.). Other discoveries in 
astronomy are attributed to Thales, but on authorities which are 
not trustworthy. He did not know, for example, that " the earth 
is spherical,” as is erroneously staled by Plutarch {Placita, iii. 10) ; 
on the contrary, he conceived it to be a flat disk, and in this sup- 
position he was followed by most of his successors in the Ionian 
schools, including Anaxagoras. The doctrine of the sphericity of 


1 Ein mathematisches Handbuch der alien Aeffypter (Leipzig, 1877). 

* Auguste Comte, Sysl^me de Politique Positive, iii. pp. 297, 300. 

® P. Laflitte, Les Grands Types de f Humanity, vol. li. p. 292. 

* Ibid., p. 294. 

® Theonis Smymaei Platonici Liber de Astronomia, ed. Th, H. 
Martin, p. 324 (Paris, 1849). Cf. Diog. Laer. i. 24. 

* This is the received interpretation of the passage in Diogenes 
Laertius, i. 24 (see Wolf, Gesch. der Astron., p. 169), where fftXrjvaiov 
is probably a scribe’s error for j^ipdicucoO, Cf. Apuleius, Florida, 
iv. 18, who attributes to Thales, then old, the discovery : ” quotiens 
sol magnitudine sua circulum quern permeat metiatur.” 
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the earth, for which the researches of Anaximander had prepared 
the way,’ was in fact one of the great discoveries of Pythagoras, 
was taught by Pannenides, who was connected with the Pytha- 
goreans, and remained for a long time the exclusive property of 
the Italian schools.® (G. J, A.) 

Philosophy. — Whilst in virtue of his political sagacity and 
intellectuaj eminence Thales held a place in the traditional list 
of the wise men, on the strength of the disinterested love of 
knowledge which appeared in his physical speculations he was 
accounted a “ philosopher His “ philosophy ” is 

usually summed up in the dogma “ water is the principle, or 
the clement, of things ” ; but, as the technical terms “ principle ” 
(/tpXn) '' element {(rroix^lov) had not yet come into use, 
it may be conjectured that the phrase “ all things arc water 
(iravTa lirrL) more exactly represents his teaching. Writings 
which bore his name were extant in antiquity ; but as Aristotle, 
when he speaks of Thales’s doctrine, always depends upon 
tradition, there can be little doubt that they were forgeries. 

From Aristotle we learn (i) that Thales found in water the 
origin of things ; (2) that he conceived the earth to float upon a 
sea of the elemental fluid ; (3) that he supposed all things to be 
full of gods ; (4) that in virtue of the attraction exercised by the 
magnet he attributed to it a soul. Here our information ends. 
Aristotle’s suggestion that Thales was led to his fundamental 
dogma by observation of the part which moisture plays in the 
production and the maintenance of life, and Simplicius’s, that 
the impressibility and the binding power of water were perhaps 
also in his thoughts, are by admi.ssion purely conjectural. 
Simplicius’s further suggestion that Thales conceived the ele- 
ment to be modified by thinning and thickening is plainly 
inconsistent with the statement of 'rheophrastus that the h)'po- 
thesis in question was peculiar to Anaximenes. The assertion 
preserved by Stobacus that 'I'hales recogniz.ed, together with 
the material element “water,” “mind,” whicli penetrates it 
and sets it in motion, is refuted by the precise testimony of 
Aristotle, who declares that the early physicists did not distin- 
guish the moving cause from the matcruil cause, and lliat before 
Hermotimus and Anaxagoras no one postulated a creative 
intelligence. 

It would seem, then, that 'Fhales sought amid the variety of 
things a single material cause ; that he found such a cause in 
one of the forms of matter most familiar to him, namely, water, 
and accordingly regarded the world and all that it c ontains as 
water variously metamorphosed ; and that he asked himself 
no questions about the manner of its transformation. 

The doctrine of 'J'halcs was interpreted and developed in the 
course of three succewling generations. First, Anaxiiuander chose 
for what he called his “ principle ’* {dpxii), not water, ljut a C(jr- 
poreal element intermediate between fire and air on the one hand 
and water and earth on the other. Next, Anaximenes, preferring 
air, resolved its transformations into ])rocesses of thinning and 
thickening. Lastly, Heraclitus asserted the claims of lire, which 
lie conceived to modify itself, not occasionally, but perpetually. 
Thus Thales recognized change, but was not careful to exjflain it ; 
Anaximander attributed to change two directions ; Anaximenes 
conceived the two sorts of change as rarefaction and condensation ; 
Heraclitus, perceiving that, if, as his predecessors had tacitly 
assumed, change was occasional, the interference of a moving caus(j 
was necessary, made change peq^etiial. But all four agreed in 
tracing the variety of things to :i single material cause, corporeal, 
endowed with (jualities, and capable of self-transformation. A new 
departure was taken by the Elcatic Parmenides {q.v.), who, expressly 
noting that, when Thales and his successors attributed to the sup- 
posed clement changing qualities, they became pluralists, required 
that the superficial variety of nature should be strictly distin- 
guished from its fundamental unity. Hence, whereas Thales and 
hi.s successors had confounded the One, the element, and the Many, 
its modifications, the One and the Not-One or Many became with 
Parmenides matters for separate investigation. In this way two 
lines of inquiry originated. On the one hand Empedocles and 
Anaxagoras, abandoning the pursuit of the One, gave themselves 
to the scientific study of the Many ; on the other Zeno, abandoning 
the pursuit of the Many, gave himself to the dialectical study of 
the One. Both successions were doomed to failure ; and the result 

’ In likening the earth to a cylinder Anaximander recognized its 
circular figure in one direction. 

• See O. V. Schiaparelli, I Precursori di Copernico nelV Antichitd, 
p. 2 (Milan, 1873). 
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was a scepticism from which the thought of Greece did not emerge 
until Plato, returning to Parmenides, declared the stiuiy of the 
One anil thi? Many, jointly regarded, to be the true oliice of pliilo- 
sophy. Tims, meagre and futile as the doctrine of 'I'hales was. 
all the Greek schools, with the solitary exception of that of Pytha- 
goras, took their origin from it. Not in name only, hut also in 
fact, Thales, the hrst of the Ionian physicists, was the founder 
of the philosophy of Greece. 

IIiiaiooRAPnY.— (a) Geometrical aud Astronomical. C. A. Bret- 
Schneider, Die Gcometrie 11. die Geometer vor Euklides (Leipzig. 
1870) ; H. liankel. /nr Geschichtc dcr Mathematik (Leipzig, 1874) \ 
G. J. Allman, “ Greek Geometry from Thales to Luclid,” Her- 
mathena. No. v. (Lublin, 1877); M. ('antor, Vorlesmi^eu uber 
Gischichte der Mathematik (Leipzig, ^1880) ; P. Tannery. “Thales 
de Milet ce qu’il a emprunto k I'Kgyjite.” Rei'uc Philosophique, 
March 1880; “La Tradition touchant Pythagore, Oenopide, et 
Thalt'S,” Hid. des Sc. Math., May 1886 ; R. Wolf, Geschichte dir 
Astronomic (Munich, 1877). See also under Eclipse and Astro- 
nomy. (/)) HhiloSi>phical. The histories of Greek philosophy men- 
tioned s.v. I’akmknides. a. B. Krisehe, Forschungen, pp. 34 42 
(Gottingen, 1840). (II. Ja.) 

THALLIUM [symbol Tl, atomic weight 204 0 (0 - t 6)], a 
metallic chemical element. It was discovered in tS6i by Sir 
William Crookes, who, during a .speclro.scopic examination of 
the flue-dust produced in the roasting of seleniferous pyrites 
occurring at I'ilkcrode in the Harz, observed a green line foreign 
to all then known spectra. He concluded that the mineral 
contained a new element, to which he gave the name of thallium, 
from t/aAAfis', a green twig. Crookes presumed that his thallium 
was something of the order of sulphur, selenium or tellurium ; 
but Lamy, wlio anticipated him in isolating the new element, 
found it to be a metal. Our knowledge of the chemistry of 
thallium is based chiefly upon the labours of Crookes, 

The chemical character of thallium presents striking pecu- 
liarities. Dumas once called it the oniiihorhytxchus paradoxus 
of metals.” As an elementary substance, it is very similar in 
its physical properties to lead ; it resembles lead chemically 
inasmuch as it forms an almost insoluble chloride and an 
insoluble iodide. But the hydroxide of thallium, in mo.st 
of its properties, comes very close to the alkali metals ; it is 
strongly basic, forms an insoluble chloroplatinatc, and an alum 
strikingly similar to the corresponding potassium compounds.. 
Yet, unlike potassium or lead, it forms a feebly basic sesquioxidc 
similar to manganic oxide, .MiioGa. 

Traces of thallium exist in many kinds of pyrites, as used 
for vitriol-making. The only known mineral of which it forms 
an essential component is the rare mineral crookesite of Skri- 
kerurn, Smaland, Sweden, which, according to Nordenskiold, 
contains 33*3 per cent, of selenium, 45*8 per cent, of copper, 
3*7 per cent, of silver, and 17*2 per cent, of thallium. The best 
raw materials for the preparation of thallium are the flue-dusts 
produced industrially in the roasting of thalliferous pyrites 
and the “ chamber muds ” accumulating in vilriol-charnbcrs 
wrought with such pyrites ; in both it is frequently associated 
with selenium. I'hc flue-dust from the pyrites of Theux, near 
Spa (Belgium), according to Bdttcher, contains 0*5 to 0*75 per 
cent, of thallium ; that of the pyrites of Mcggen, according to 
Carstanjen, as much as 3*5 per cent. ; while that of the pyrites 
of Ruhrort yielded i per cent, of the pure chloride to Gunning. 

For the extraction of the metal from chamber mm I, the latter is 
boiled with water, which extracts the thallium as the sulphatiN 
From the filtered solution the thallium is precipitated as the 
chloride by addition of hydrochloric acid, along, in general, with 
more or less of lead chloride. The mixed chlorides are boiled 
down to dryness with sulphuric acid to convert them into sulphates, 
which are then separated by boiling water, which dissolves only 
the thallium salt. From the Altered .solution the thallium is re- 
covered, as such, by means of pure metallic zinc, or by electrolysis. 
The (approximately pure) metallic sponge obtained is washed, 
made compact by compression, fuseil in a porcelain crucible in an 
atmosphere of hydrogen, and cast into sticks. 

Metallic thallium is bluish white ; it is extremely soft and 
almost devoid of tenacity and elasticity. Its specific gravity 
is 11*86. It fuses at 290® C. ; at a white heat it boils and can 
be distilled in hydrogen gas. Its vapour density at 1728® 
corresponds to the molecule Tl.^. Its .salts colour the Bun.sen 
flame a bright green. When heated in air it is readily oxidized. 


with the formation of a reddish or violet vapour. When ex- 
po.scd to the air it becomes quickly covered with a film of oxide ; 
the tarni.shed metal when plunged into water nassumes its 
metallic lustre, the oxide film being quickly dissoh ed. When 
kept in contact with water and air it is gradually converted into 
hydroxide, TIOH. It decomposes water at a red heat, liberat- 
ing hydrogen and being itself converted into the hydrate. It is 
readily soluble in nitric and sulphuric acids, but less so in hydro- 
chloric. 

Thallium forms two scries of salts : thallous, in which the 
metal is monovalent ; and thallic, in which it is tri valent. In 
the thallous series many analogies with lead compounds are 
ol)scrvcd ; in the thallic some resemblance to aluminium and 
gold. 

rhallous hydroxide, 'I'lOIT, is most conveniently prep.ired by de- 
composing the solution of the sulpiiate with baryta water. It 
crystallizes from its solution in long yellow nectllcs, TlOfl or 
TlOII-blLO, which dissolve readily in water, forming an intensely 
alkaline solution, which acts as a caustic, and like it greedily 
absorbs carbonic acid from the atmosphere. Unlike the alkalis, 
it readily loses its water at G. and even at the ordinary tempera- 
ture, to form the oxitle 'I LO, which is black or black- violet. 

Thallic oxide, TIO or TLO,,. was obtained by O. I\abc (Ahst. 
J.C.S., 1907, ii. 769) by acting with hydrogen pero:;lde on an 
alkaline solution of thallous sulphate at low temperatures, an 
initial red precipitate rapidly changing into a bluish-black com- 
pound. It melts at 720'’ and ilccomposes rapidly above S(X)°, 
giving oxygen anil thallous oxide. Thallous chloride, TlGl, is 
readily obtained from the solution of any tlialloiis salt, by the 
addition of hydrocliloric acid, as a white ])recipitate .similar in 
ap]>earance to silver chloride, like which it turns violet iu the light 
and fuses below redness into a (yellow) liquid which freezes into a 
horn-like flexible mass. It is also formed when tlio melal is burnt 
in clilorine. The specillc gravity of this “ horn “ thallium is 7*02. 
One part of the precipitated chloride dissolves at o® C'. ni 5fx) parts 
of w'ater, and in 70 parts at loo"^ C. It is less soluble in dilute 
hydrochloric acid. Carbonate of soda solution dissolvi’s it pretty 
freely. Thallous iodide, Til, is obtained as a yellow ]ircci]>itate, 
which requires ib.ooo parts of colil water for its solution, by the 
addition of polassium iodiile to a solution of a tlin lions salt, or 
by the direct union of its components. The yellow crystals melt 
at 190''', and when cooled down assume a red colour, which changes 
to the original yellow on standing. Thallous bromide, d'lBr, is a 
light yellow crystalline powder ; it is formed analogously to the 
chloride. Thallous fluoride, TIF, forms white glistening octahedra ; 
it is obtained by crystallizing a solution of the carbonate in hydro- 
fluoric acid. It resembles potassium fluorirle in forming an acid 
salt, TIHF2. Thallous cliloroplatinate, TLPtCl«, readily obtainalilo 
from thallous salt solutions by addition of platinum chloride, is a 
yellow precipitate soluble in no less than 1 5,^00 pirts of cold water. 
Thallous perchlorate , TK'IO^, anil periodate, TIIO^, are interesting 
inasmuch as they are isomorphous with the corresponding potassium 
salts. Other instances of the isomorphism of thallous with potassium 
sails are the nitmtes, phosphates, hydrazoales, sulphates, chromates, 
selenates, and the analogously constituted double salts, and also the 
oxalates, racemates and picrates. Thallous carbonate, Tl.COa, more 
nearly resembles the lithium compound than any other ordinary 
carbonate. It is produced by the exposure of thallous hydrate to 
carbon dioxide, and therefore is obtained when the moist metal is 
exposed to the air. It forms rcsplenilcnt monoclinic prisms, 
soluble in w’ater. Thallous sulphate, 'I'lgSO^, forms rhombic prisms, 
-oluble in water, which melt at a red heat with decomposition, 
sulphur dioxfiUi being evolved. It unites witli sulphuric acid giving 
an acid sail, Til ISO^ • 3ILO, and with aluminium, chromium and 
iron sulphates to form niT“ alum.” It also forms double .salts of 
the type Tl2S04(Mg,Fe.ZnSC)j) • 6ILO. Thallous sulphide, T 1 ..S, is 
obtained as a black ])recipitate by passing sulphuretted hyilrogen 
into a thallous solution. It is insoluble in water and in the 
alkalis, but readily dissolves in the mineral acids. On thallium sul- 
phides .see II. Pelabon, Abst. J.C.S., 1907, ii. 770. Thallous nitrate, 
TlNf)^, is ol^tained as white, rhombic prisms by ciyslallizing a 
solution of the metal, oxide, l arbonatc, cSrc., in nitric acid. Various 
thallous phosphates are known. The normal salt, TLjPO^, is soluble 
iu 2(x) parts of water, and may be obtained by precipitation. On 
tliallous salts see W. Stortenbeker, Abst. J.C.S., 1907, ii. 770. 
Thallic oxide, ILO.,, is obtained as a dark reddish powder, 
insoluble in water and alkalis, by plunging molten thallium into 
oxygen, or by electrolysing water, using a tliallium anode. Thallic 
hydroxide, ll(OH).j, is obtained as a brown precipitate by adding a 
hot solution of thallous chloride in sodium carbonate to a solution 
of sfxlium hypochlorite. On drying it has the composition 'HO(OH). 
Hydrochloric acid gives thallous chloride and chlorine ; sulphuric 
aciil gives oil oxygen ; and on heating it first gives the trioxide 
and afterwards tlie monoxide. The hydroxide is obtained as 
brown hexagonal plates by fusing thallic oxide with potash to 
which a little water has been adiled. Thallic chloride, TlCl^, is 
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obtained by treating the monochloride with chlorine under water ; 
evaporation in a vacuum gives colourless deliquescent crystals of 
Tl( li ' HoO. By heating tlie metal or thalloiis chloride in chlorine, 
TK 1 -TlCl, is obtained, which on further heating gives 3TICI • TlCl^ 
as a yellowish brown mass. The chloride when anhydrous is a 
crystalline mass which melts at 24^. It forms several double salts. 
e.^. with hMlrochloric acid and the alkaline chlorides, and also 
with nitros>'l chloritle. The chlorine is not completely precipitated 
by silver nitrate in nitric acid solution, the ionization apparently 
not proceeding to all the chlorine atoms. Thallic iodide, TII3, is 
interesting on account of its isomorphism with rubidium and 
caesium tri iodides, a resemblance which sugpsts the formula 
T11(I.,) for the salt, in which the metal is obviously monovalent. 
On the haK)gen compounds see V. Thomas, Abst. J.C.S. (1907), 
ii. 547. / hallic snlbhate, TL(SO,j3 • 7HyO, and thallic nitrate, 
T1(N0;{)3 • 8HyO, are obtained as* colourless "crystals on the evapora- 
tion of a solution of the oxide in the corresponding acid. The 
sul])hate det omposes into sulphuric acid and the trioxide on warming 
with water, and differs from aluminium sulphate in not forming 
alums. 

Analysis . — All thallium compounds volatile or liable to dissocia- 
tion at the temperature of the flame of a Bunsen lamp impart to 
such llanie an intense green colour. The spectrum contains a 
bright gret 11 of wave-length 5351. From solutions containing it 
as thallous salt the metal is easily precipitated as chloride, iodide, 
or chloroplatinate by the corresponding reagents. Sulphuretted 
hydrogen, m the presence of free mineral acid, gives no precipitate ; 
sulphide ot ammonium, from neutral solutions, precipitates TLS 
as a dark l)rown or black precipitate, insoluble in excess of reagent. 
Thallic salts are easily reduced to thallous by means of solution 
of sulplmious acid, and thus rendered amenable to the above 
reactions, 'fhe chloroplatinate serves for the quantitative estima- 
tion. I^. F. Hawley employs sodium thiostannatc which i)recipi- 
tates thallium as TLSnS^, insoluble in w^atcr, and which may be 
dried on a Gooch filter at 105®. It may be noted that all thallium 
compounds arc poisonous. 

The atomic weight of thallium was determined very carefully 
by Crookes, who found Tl=s 204*2 (0=i6); this figure was com 
firmed by Lepierre in 1893. 

THALWEG (a German word compounded from Thai, valley, 
and Wegj way) in physical geography, a term adopted into 
English usage signifying the line of greatest slope along the 
bottom of a valley, i.e, a line drawn through the lowest points 
of a valley in its downward slope. It thus marks the natural 
direction of a watercourse. 

THAMES, the chief river of England, rising in several small 
streams among the Cotteswold Hills in Gloucestershire. Its 
source is gcncnilly held to be at a place known as Thames Head, 
in the parish of Coates, 3 m. W. by S. of Cirencester ; but claims 
have also been advanced on behalf of the Seven Springs, the 
head waters of the river Churn, 5 m. S. of Cheltenham. The 
length of the river from Thames Head Bridge to London Bridge 
is i6tI m. and from London Bridge to the Norc, 47 2 m., a total 
of 209 m. The width at Oxford is about 150 ft., at 'leddington 
250 ft., at London Bridge 750 ft., at Gravesend 2100 ft., and 
between Shccrncss and Shoeburyness, immediately above the 
Nore, 5.1 m. The height of Thames Head above sea-lcvel is 
356 ft., but that of Seven Springs, the adoption of which as 
the source would extend the length of the river by several miles, 
is 700 ft. The height of the river at Lechladc is 237 ft., the 
average fall between J.echlade and London, 143I: m., being 
rather less than 20 in. per mile. The drainage area of the Thames 
is 5924 sq. m., including that of the Medway, which, as it joins 
the estuary immediately above Shcerness, may be considered 
a tributary of the Thames. The Thames forms part of the 
Gloucestershirc-Wiltshire boundary to a point below Lechlade ; 
thence for a short distance it separates Gloucestershire from 
Berkshire ; after which it separates successively Oxfordshire 
and Berkshire, Buckinghamshire and Berkshire, Middlesex and 
Surrey, and finally, at its estuary, Essex and Kent. In the 
succeeding paragraph the bracketed figures indicate the dis- 
tance in miles above London Bridge. 

The upper course lies through a broad valley, between the 
foot-hills of the Cotteswolds on the north, and the slight eleva- 
tions dividing it from the Vale of White Horse on the south. 
The scenery is rural and pleasant ; the course of the river 
winding. Before reaching Oxford the stream swings north, 
east and south to encircle the wooded hills of Wytham and 
Cumnor, which overlook the city from the west. The Windrush 


joins from the north (left) at New Bridge (i26i), the Evenlode 
near Eynsham (119), and the Cherwell at Oxford (112). Be- 
tween I-echladc and Oxford the main channel sends off many 
narrow branches ; the waters of the Windrush are similarly 
distributed, and the branches in the neighbourhood of Oxford 
form the picturesque “ backwaters which only light pleasure 
boats can penetrate. The river then follows a valley confined 
between the hills on cither side of Oxford, passes the pleasant 
woods of Nuneham, and at Abingdon (103J) receives the Ock 
from the Vale of White Horse. At Dorchester (95I) the 'Fhame 
enters on the left, and the river then passes Wallingford (qof) 
and Goring (85). Hitherto from Oxford its course, though 
greatly winding, has lain generally in a southerly direction, 
but it now bends eastward, and breaches the chalk hills in a 
narrow gap, dividing the Chilterns from the downs of Berkshire 
or White Horse Hills. From this point as far as Taplow the 
southern slopes of the Chilterns descend more or less closely 
upon the river ; they arc finely wooded, and the scenery is 
peculiarly beautiful, especially in early summer. 'J'he charm 
of the 'Fhames is indeed maintained throughout its course ; the 
view of the rich valley from Richmond Hill, of the outskirts of 
London, is celebrated ; the river is practically the only physical 
attribute to the beauty of the metropolis itself, and the estuary, 
with its burden of shipping and its industrial activity, is no 
less admirable. At Pangbournc (8o|) the Thames receives the 
Pang on the right, and at Reading (74!) the Kennct on the same 
side. After passing Reading it bends northward to Henley 
(65), eastward past Groat Marlow (57) to Bourne End (54), and 
southward to Taplow and Maidenhead (49J), receiving the 
Loddon on the right near Shiplake above Henley. Winding in 
a south-easterly direction, it passes Eton and Windsor (43!), 
DaU'het (41 J), Staines (36), Chertsey (32), Shepperton (30) 
and Sunbury (26.J), receiving the Coin from the left at Staines, 
and the Wey from the right near Shepperton. Flowing past 
Hampton Court, opposite to which it receives the Mole on the 
right, and past Kingston (20 J), it reaches Tcddinglon (t8|). 
Passing Richmond (16) and Kew the river flows through London 
and its suburbs for a distance of about 25 rn., till it has passed 
Woolwich. Gravesend, the principal town below Woolwich, 
is 26J m. from London Bridge. ITe estuary may be taken to 
extend to the North Foreland of Kent. Tn the tideway the 
principal affluents of the Thames arc the Brent at Brentford, 
the Wandle at Wandsworth, the Ravensbourne at Deptford, 
the Lea at Black wall, the Darent just below Erith, and the 
Ingrebourne at Rainham, besides the Medway. 

The basin of the Thames is of curiously composite character. 
'Fhus, the upjx'r portion of the system, above the gap at Goring, 
is a basin in itself, defineci on the west and south by the Cotteswold 
and While Horse Hills and on the east and north by the Chilterns 
and the uplands of Northamptonshire. But there are several 
points at which its division from other river basins is only marked 
l)y a very low parting. Thus a well-marked depression in the 
('otteswolds brings the head of the (Gloucestershire) Coin, one of 
the head-streams of the Thames, very close to that of the Isbornc, 
a tributary of the upp(?r Avon ; the parting between the head- 
streams of the Thames and the Bristol Avon sinks at one point, 
near Malmesbury, below 300 ft. ; and head-streams of the Great 
Ouse rise little more than two miles from, and only some 300 ft. 
above, the middle valley of the Cherwell. The White Horse Hills 
and the Chilterns strike right across the '1‘hamcs bfisin, but almost 
their entire drainage from either flank lies within it, and similarly 
a great part of the low-lying Weald, though marked off from the 
rest of the basin by the North Downs, dnains into it through these 
hills. It may be noted further that the Kennet continues upward 
the line of the main valley below the Goring gap. and the Cherwell 
that of the main valley above it. The basin thus presents interest- 
ing problems. The existence of wide valleys w^herc the .small 
upper waters of the Cherwell, Evenlode and Coin now flow, the 
occurrence of waterborne deposits in their beds from the north- 
west of England and from Wales, and the fact that the Thames, 
like its lower southern tributaries which jiierce the North Downs, 
has been able to maintain a deep valley through the chalk eleva- 
tion at Goring, are considered to point to the former existence of 
a much larger river, in the system of which were included the 
upper waters of the present Severn, Dee and other rivers of the 
west. The question, in fact, involves that of the development of 
a large part of the hydrography of England. 
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The Thames about Oxford is often called the Isis. Camden the dimcnlties he found on the passage. No substantial measures 


gave currency to the derivation of the word from the combina- 
tion of the names 'Fhame and Isis. But it can be shown con- 
clusively that the river has borne its present designation from 
the earliest times. Caesar {De Bell, Gall. v. ii) says that at the 
time of his invasion of Britain it was called 'lamcsis. Dion 
Cassius (xl. 3) and Tacitus {Ann. xiv. 32) both call it 'lamcsa, 
and in no early authority is the name Isis used. In early Saxon 
times the river was called Thamis, as may be seen in a grant 
before a.d. 675 to Chertsey Abbey by the sub-king Frithw^ald. 
In the first statute passed for improving the navigation of the 
river near Oxford (21 Jac. 1 .) it is called the river of Thames, 
and it was only in a statute of George II. (1751) that the word 
Isis appears, 'the name Isis has indeed the authority of Spenser 
as applied to the Fhames in its course above Dorchester {Faerie 
Queen, Hk. iv. canto xi. stanza 24), but there is ample evidence 
to show that long before his time the name of the river through- 
out its course was not Isis but riiamcs. The word Isis is prob- 
ably an academic rendering of Ouse or Isc a, a common British 
river name, but there is no reason to suppose that it ever had 
much vogue except in poetry or in the immediate neighbour- 
hood of Oxford. 

The flow of tlie Thames varies greatly, according to the season 
of the year. The average gaugings at Tcddingtoii for the summer 
months"^ of the years 1883 to 1900 were in July 41 3,cx^K),fx:)0 gallons 
a day, in August 395 .ch:h;;),(_) 00 gallons, and in September 375,(HK),fMX) 
gallons. The normal natural Ilow in ordinary summer weather is 
about 3 gallons a day. and of this, after the companies 
have taken i3o,(xx.).(:x-)o, only 22o,cxx).ckx) gallons are left to pass 
over Teddirigton Weir. After a long period of dry weather the 
natural flow lias been known to fall considerably below 2 oc),cxx.).C)<.m 3 
gallons, whilst, on the other hand, in the rainy winter season, the 
how in I S94 rose for a short time to as high a ligure as 2o,(xx"),rxx').rxxi 
gallons, and the ordinary How in winter months may be put down 
.as 3,0(X),fxx*j,rxX) gallons. The importance of storage reservoirs is 
manifest undt^r such conditions of How, especially bearing in mind 
the growth of population in the London district and ol its increasing 
needs. The water-supply of Lonilon is considered under that 
heading ; it may be noted here that the Thames forms the chief 
source of supply for the metropolis, liut apart from this the corpora- 
tion of Oxford and two com])anies in the Staines district have 
powers to draw water from the river, though not in any large 
quantities. 

Throughout the whole of the Thames watershed, and especially 
in the 38(X) sq. m. above the intakes of the water companies (at 
H.ampton or in the vicinity), the Thames ('onservancy has enforced 
the requirements of parliament that no sewage or other pollution 
shall be allowed to pass into the Thames, into its trituitary streams, 
or even into any water communicating with them. There is a 
large staff of inspectors constantly visiting the various parts of the 
watcrslied, and in spite of many difficulties arising from vested 
interests, the work of purification is attaining completion, with a 
corre.spondingly great improvement in the quality of the river 
water. So recently as the state of the river belcjw London 

was such as to be dangerous to the public health. The metro- 
politan sewage was discharged untreated into the river, and the 
heavier solids deposited ov'cr the river-bed, wliile the lighter parts 
flowed backwards and forwanls on the tide. The London County 
Council, directly after its establishment, took means to remedy 
this evil (see London). 

The Thames is navigable for rowing-boats as far upwards as 
Cricklade, except in dry seasons, and for barges at all times as far 
as Lechlatle, 18 rn. IxjIow Thames Head. At Ingleshain, three- 
quarters of a mile above Lechladc, the Thames and Severn canal 
has its junction with the Thames. I'his canal is the link between 
the two great rivers from which it takes its name, or, in other 
words, between the east and west of Jingland. It surmounts the 
watershed by means of Sapperton tunnel, 2 m. long, opened in 
1789, and joins the Stroudwater canal, which completes the con- 
nexion. at Wallbridge near Stroud. It was long abandoned, but 
owing to the exertions of a joint committee of the counties and 
other interests concerned in 1895, powers were obtaineil from 
parliament for its restoration, and the works needful for its re- 
opening w'ere carried out. Concurrently with the repair of the 
canal, the navigation works on the Thames were remodelled at a 
large cost, and barges drawing 3 ft. 6 in. can now, even in the 
summer season, navigate from London to Ingleshain. Although 
the Thames, as one of the " great rivers of England,” was always 
a navigable river, that is to say, one over which the public had the 
right of navigation, it was not until the Last quarter of the i8th 
century that any systematic regulation of its flow in the upper 
reaches was attempted. Complaints of the obstructions in it are 
not uncommon, and John Taylor, the Water Poet (1580-1653), in 
a poem commemorating a voyage from Oxford to London, bewails 


to remedy this state of things were adopted till 1771, when an 
I act of parliament was passed authorizing the construction of pound 
I locks on the dhames above Maidenhead Bridge. In pursuance of 
the powers thus granted, the Thames Commissioners of that day 
caused locks to be built at various i)oints above Maidenhead, and 
between 1810 and 1815 the Corporation ot London carried out 
riv^er works on the same lines as lar down the river as Teddington. 
The works as siibsequimtly maintained by the Thames Con serv'ancy 
ensure an etfieient hciid of water during the drier seasons of the 
year, and facilitate the escape of winter Hoods. The number of 
locks is .J.7, including four navigation weirs above Oxford. The 
uppermost lock is St John’s, Ixdow Lechlade ; the low(*st is Rich- 
mond, but this is a half- tide lock, keeping the water a In we at a 
level corresponding to half that of Hood tide. Under ordinary 
conditions the sluices are raised to admit boats to pass Irom the 
half Hood to half ebb, so that the river remains tidal iq^ to Ted- 
dington. the next lock. 

Tlie canals in use communicating with the Thames, in addition 
to the Thames anil Severn canal, are the Oxford canal, giving com- 
munication from that city with the north, the Kennet and Avon 
canal from Reading to the Bristol Avon, the Grand Junction at 
Brentford, the Regent's canal at Limehouse, and the Grand Surrey 
canal at Rotherhithe. A short canal connects Gravesend with 
Iligham. Navigation is also carried on by the Medway to Ton- 
bridge, on the lower parts of the Darent and Cray, from Uartiord 
and Crayford, and on the Wey up to Guiklford and Godaiming. 
The Woking. Aldershot and Basingstoke canal joins the \Vey, but 
is little used. The Wilts and Berks canal, joining the 'I'liames at 
Abingdon, is ilisused. By means of the Grand Junction and 
Oxford canals especially, constant communication is maintained 
between the 'I hames and the great industrial centres of iuigland. 
'Lhe trade on the upper Thames is steady, though not extensive. 
The vast trade on the estuary, which lies within the bounds of 
the port of London, is considenxl under London. 

The utility of the river is great in the oiiportunities for exercise 
and recreation which it atlords to the public, especially to Londoners, 
riie scene on nny part of the river from Oxford ilowii on public 
holidays, and on Saturdays and Sundays during the summer, would 
be suliicieiit to siiow how it contributes to the public enjoyment. 
It is only since about 1870 that this popularity has grown up. 
Ten years earlier even rowing-boats were few excepting at Oxford, 
at Henley in regatta time, and at Butney on the tideway. Steam 
launches did not exist on the river before 1806 or 1867, and house- 
boats only in the form of colk'ge barges at Oxford. But by 19^)0 
there were 541 launches, 162 house-boats, and 1 1 ,284 rowing-boats. 
Each boat is registered, a small tax lieing charged ; while there 
arc fixed prices lor the jiassage ot locks. During the season regattas 
take place at many of tlie towns and larger villages. Of these 
Henley Royal Regatta is ])re-eminent by the number and import- 
ance of the entries, and by its comparative antiquity. The regattas 
at Molesey. Kingston, Reading, Marlow and Oxford, as well as 
many others, attract numerous competitors and spectators. Tlie 
Oxford and Cambridge boat-race from Putney to Mortlake on the 
tidev'ay, the summer eights and the ” torpids ” at Oxford Univer- 
sity, and the school races at Eton and Radley should also be 
mentioned. 

A statute of 1393 granted to the citizens of London to 
remove weirs on the riiames. and empowcrctl the Lord Alayor to 
enforce its provisions. For the next four centuries he acted through 
water-bailiffs, till in 1771 a committee of the C orporation of London 
took over the work. In 1857 the I hames (’onservancy Board was 
established. Its powers were increased and its constitution varied 
in 1864, 1866 (till which year the jurisdiction of the river above 
Staines was under a large body of commissioners), and 1894, but 
the creation of the Port of London Authority (see London) limited 
its jurisdiction. 

Fish arc abundant, especially coarse fish such as pike, perch, 
roach, ilace and barbel. Of trout there arc many fine specimens, 
especially at the weirs. Salmon are known to have existed 
at Maidenhead so recently as 1812, but they disapix^ared soon 
after that date. An assoidation was formed under the presi- 
dency of Mr W. 11. Grenfell, M.P., with the object of reintro- 
ducing this fish into the river, and in April 1901 anti on subsequent 
occasions a number of young salmon were placed at Teddington 
by way of experiment. The right of the public to take fi.sh has 
Ix^en frequently in tlispute, but a committee of the House of 
Commons, which took much cvitlcnce on the question in the year 
1884, came to the conclusion that “it is impossible to recognize 
anything like a general public right to take fish as now existing.” 
They added “ tliat the public at large have only to know that 
their rights are imaginary to induce tliein also to be content with 
the extant system under which permission is very freely granted 
by owners of fisheries to the public for angling on the more fre- 
quented parts of the Thames. These conclusions are interesting 
in face of the fact that the (iuc.stion has arisen from time to time 
since 1884. 

The fisheries arc under the regulation of by-laws made by the 
Thames Conservancy, which apply to the riparian owners as well 
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as to the public generally. These by-laws are carried into ctfcct 
by officers ot the conservators, assisted by the river-keepers of the 
various fishing associations. The principal associations arc those 
at Oxford, l<.eading, Henley, Maidenhead and Windsor, and the 
Thames Angling Preservation Society, whose district is from Staines 
to Brentford. 

THAMES, a seaport and gold-mining centre in North Island, 
New Zealand, in the county and at the mouth of the river of 
its name, on the Firth of 'riuimes, a deep inlet of the Ilauraki 
Gulf of the east coast. Pop. (1906) 3750. It comprises under 
one municipality the settlement formerly called Grahamstown, 
with its suburbs Shorthand and Tararu. It lies 42 m. S.E. of 
Auckland by the steamer-route, a pleasant journey among the 
islands of the Gulf. There is also railway communication with 
Auckland (but by a circuitous route of 120 rn.), and with the 
neighbouring districts by briinch lines. The harbour is good ; 
the industries include foundries, shipbuilding yards and sav' 
mills. The sea fisheries are valuable, a large part of the yield 
be ing exported to Auckland. 'Phe inland district watered by 
the Thames river is auriferous ; Waitekuri (40 m.) and Karanga- 
hiike (28 ni. S. of Thames) arc centres of operations. The small 
town of Tc Aroha (32 m. l)y rail), on the river, besides being the 
centre of mining and agricultural industries, is a favourite 
health resort on account of its hot medicinal springs. The 
river is navigable for steamers of light draught. The scenery 
along its course is pleasant, and at Ohinemuri (20 m. from 
Thames) it flows through a fine gorge. 

THANA, or 'Panna ( — a fort, or police-station), a town and 
district of British India, in the Northern division of Bombay. 
'Phe town is on the west of the Salsette creek or Thana river, 
just where the Great Indian Peninsula railway crosses to the 
mainland, 21 m. from Bombay city. Pop. (1901) i 6, oti . 

The PliSTRiCT OF Thana has an area of 3573 sq. m. It 
extends along the coast for T05 m., with a breadth of 50 rn., 
and is confined between the Western Ghats on the E. and the 
S(^a on th(i W., while on the N. it is bounded by the Portuguese 
territory of Damaun and by Surat district, and on the S. by 
Kolaba district. The district is well watered and wooded, and, 
except in the north-east, is a low-lying rice trad broken by 
hills. Most of the hills were once fortified, but the forts built 
on them are now dilapidat(*d and us(‘less. ]\fatheran (q.v.) is 
a favourite summer n^sort for the citizens of P.ombay. The 
only rivers of any importance arc the Vaitama and the Ulhas, 
the former being navigable for a distance of about 20 m. from 
its mouth ; the latter is also navigable in parts for small craft. 
There arc no lakes ; but the Vehar and the 'Pulsi, formed 
artificially, supply Bombay city with water. In 1901 the 
population was 811,433, showing a decrease of t per cent, in 
the decade. The staple crop is rice. Fishing supports many 
of the people, and the forests yield timber and other produce. 
Salt is largely manufactured by evaporation along the coast. 
At Kurla, in Salsette island, there are cotton mills and rice 
mills. The district is traversed throughout its length by the 
Bombay and Baroda railway, and also crossed by the two 
branches of the Great Indian Peninsula line. 

The territory comprised in the district of Thana (apart from 
SalscTte island, which was acejuired in 1782) formed part of the 
dominions of the peshwa, and was annexed by the British in 
t8i8 on the overthrow of l^aji Rao. Since then the operations 
to put down the Koli robbers, which extended over several 
years, have been the only cause of serious trouble. 

THANES AR ( = “ place of the god ”), an ancient town of 
British India, in Karnal district of the Punjab, on the river 
Saraswati, 100 m. by rail N. of Delhi : pop. (1901) 5066. As 
the centre of the tract called Kurukshetra in the Mahabharata, 
it has always been a holy place, and was in the seventh century 
the capital of King Harshavardhana, who ruled over all northern 
India. The bathing-fair held here on the occasion of a solar 
eclipse is said to be attended by half a million pilgrims. 

THANET, ISLE OP, the extreme north-eastern comer of 
Kent, England, insulated by the two branches of the river 
Stour, and forming one of the eight parliamentary divisions 
of the county. Its name is said to be derived from Saxon tene, 


a beacon or fire (probably from the number of watch-fires 
existing on this easily ravaged coast), and numerous remains 
of Saxon occupation have been found, as at Osengal near Rams- 
gate. Thanct is roughly oblong in form, its extreme measure- 
ments being about 8 m. from E. to W., and 5 m. from N. to S. 
The branches of the Stour dividing near Sarre take the place 
of the former Wantsume, a sea-passage which had diminished 
in breadth to half a mile in the time of Augustine. The Want- 
sumc was guarded by the Roman strongholds of Regtdbium 
(Reculver) in the north and Rutupiae (Richborough) in the south, 
and was crossed by ferries at Sarre and Wade. With the drying 
up of this channel and the closing of Sandwich harbour in the 
i6th century, the present marshlands or levels to the south and 
west of the isle were left. The sea-face of Thanet consists 
mainly of bold slopes or sheer cliffs, and the eastern extremity 
is the fine headland of the North Foreland. Containing the 
popular seaside resorts of Ramsgate, Broadstairs, Margate 
and Westgate, Thanct is served by the South-Eastern & 
Chatham railway, and Minster is a junction station of the lines 
to Ramsgate and Sandwich respectively. 

THANKSGIVING DAY, in the United States, the fourth 
Thursday in November, annually set apart for thanksgiving 
by proclamation of the president and of the governors of the 
various states. The day is observed with religious services in 
the churches, and, especially in New England, as an occasion 
for family reunion. 'Hie Pilgrims set apart a day for thanks- 
giving at Plymouth immediately after their first harvest, in 
1621 ; the Massachusetts Bay Colony for the first time in 1630, 
and frequently thereafter until about 1680, when it became an 
annual festival in that colony ; and Connecticut as early as 
1639 and annually after 1647, except in 1675. The Dut(‘h in 
New Nctherland appointed a day for giving thanks in 1644 
and occasionally thereafter. During the War of Independence 
the Continental ('ongress appointed one or more thanksgiving 
days each year, except in 1777, each time recommending to 
the executives of the various states the observance of these 
days in their states. President Washington appointed a day of 
thanksgiving (Thursday, the 26th of November) in 1789, and 
appointed another in 1795. President Madison, in response 
to resolutions of Congress, set apart a day for thanksgiving at 
the close of the War of 1812. One was annually appointed 
by the governor of New York from 1817. In some of the 
Southem States there was opposition to the observance of 
such a day on the ground that it was a relic of Puritanic bigotry, 
but by 1858 proclamations appointing a day of thanksgiving 
were issued by th(j governors of twenty-five states and two 
Territories. President Lin< oln appointed the fourth Thursday 
of November 1864, and since that time each president has 
annually followed his example. 

See F. B. Hough, Proclamations for Thanksgiving (Albany, 1858) ; 
W. D. Love, The Past and 't hanksgiving Days of New England 
(Boston, 1895) ; May Lowe. " Thanksgiving Day ” in New Eng- 
land Magazine (Nov. 1904) ; C. L. Norton, “Thanksgiving Day, Past 
and Present," in the Magazine of American History (Dec. 1885); 
R. H. Schauflilcr (ed.). Thanksgiving (New York, 1907). 

THANN, a town of Germany, in Upper Alsace, 16 m. by rail 
N.W. of Mulhausen. Pop. (1905) 7901. It is the scat of cotton, 
calico, silk, machinery and other industries, and excellent wine 
is grown there. The (Roman Catholic) church of St Theobald 
(1351) is an elegant specimen of Gothic, and has a remark- 
ably fine tower (1450-1516), 266 ft. high. Above the town 
are the ruins of the castle of Engelburg, destroyed by Turenne 
in 1675. 

THAPSACUS, the “ large and prosperous city ” on the Arabian 
side of the Euphrates where Cyrus the Younger revealed to the 
Greeks the object of his expedition (Xcn. Anab, i. 4, ii). No 
such place has yet l)een found mentioned in cuneiform texts. 
We may have a Semitic form of the name in the Hebrew 
Tiphsah ; but it is impossible to determine whether the one 
phrase ^ “ from Tiphsah to Gaza ** (i Kings v. 4 — iv. 24 in the 
English version), where the name seems to occur, is as early 

^ 2 Kings XV. 16 cannot possibly refer to any place on the 
Euydiratcs. 
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as the Persian period : the Greek text is quite discrepant. 
Thapsacus was the crossing-place of Darius Codomannus, before 
and after his defeat (Arrian ii. 13), and of Alexander (iii. 7), 
and in Strabo’s time it was the usual crossing-place (xvi. 1, 21); 
but Tiglath-pileser 1 . and Assur-nasir-pal crossed considerably 
farther north, and we have no reason to suppose that they were 
not simply following the practice of those early times ; and we 
do not know when the custom of crossing at Thapsacus which 
the Hebrew text of the passage in 1 Kings may presuppose 
sprang up. Xenophon’s army had to be content with fording 
the stream. Alexander, however, effected liis crossing (Arrian, 
iii. 7) by two connected bridges (of boats ?), and it was from this 
place that later he had the material for his fleet sent down 
(Arrian vii. 19; Strabo xvi. 741) to Babylonia. Ilis successors 
must also have valued the place, for according to Pliny (v. 87) 
it bore later the name of Amphipolis, perhaps bestowed on it 
(Steph. Byz., Appian Syt. 57) by Seleueus 1 ., although the name, 
like so many others, probably failed to win acceptance ; and 
in the time of Eratosthenes the position of Thapsacus had be- 
come so central that he chose it as the point from which to 
make his measurements for all Asia (Strabo ii. 79, 80), and in 
the time of Stral^o himself it was there that goods vvx*re em- 
barked for transport down the Euphrates (Q. Curt. x. 1), and 
landed after having come by stream from lower districts 
(Strabo x\ i. i, 23). After Pliny the city is not again men- 
tioned.^ 

After various attempts at identification (see Ritter, Erdkttnde) 
it has apjiarently been correctly identitied by J. P. Peters {Nation, 
May 2^, 1^89) and 13 . Moritz {Sitz.-Iht^. d. Ihtl. Akad., July 25, 
1889). The name may survive in KciVat Dihsc, “ a small ruin 
8 m. below Meskene. and 6 m. below the ancient Barbalissus.” 
See J. P. Peters, Nippur, 196 ff. (H. W. II.) 

THAPSUS, a low peninsula, now known as ^lagnisi, joined 
by a narrow isthmus to the mainland of Sicily, about 7 m. 
N.N.W. of Syracuse. I’he founders of Mcgara Hyblaea settled 
here temporarily, according to Thucydides, in the winter of 
729-728 B.C., but it seems to have remained almost if not 
entirely uninhabited until the Athenians used it as a naval 
station in their attack on Syracu.se early in 414 b.c. A number 
of tombs were excavated in 1894, containing objects belonging 
to a transitional stage between the second and third Sicel 
period, attributable roughly to 1000-900 b.c., and with a certain 
proportion of Mycenean importations. 

See Orsi in Monumenti dci Lined (1897), vi. 89-150. 

THAR AND PARKAR, or Thur and Parker, a district of 
British India in the Sind province of Bombay. Area, 13,941 
sq. m. I'he district is divided into two jiortions. The western 
part, called the “ Pat,” is watered by the Eastern Kara and the 
Mithrau canals, w’hich constitute the sole water-system of the 
district, and the presence of water has created a quantity of 
jungle and marsh ; the other part, called the “ 'I'har,” is a 
desert tract of rolling sand-hills, nmning north-east and 
south-west, composed of a fine but slightly coherent sand. To 
the south-east of Thar is Parkar, where there are ranges of 
rocky hills, rising to 350 ft. above the surrounding level, and 
open plains of stiff clay. This portion contains the ruins of 
several old temples. The climate is subject to considerable 
extremes in temperature, being excessively hot in the summer 
and very cold in winter, the cold increasing as the sand-hills 
arc approached. In 1901 the population was 389,714, showing 
an increase of 22 per cent, in the decade. The principal crops 
are millets, rice, wheat, oil-seeds and cotton. Cultivation 
largely depends upon the control of th(? water which comes 
down the canals and occasionally causes flood. Salt is found 
in two or three places. The w'cstern border of the district is 
entered by the narrow-gauge railway from Hyderabad to Shadi- 
palli, connected with the North-Western main line by a bridge 
across the Indus at Kotri, and with the Raj pu tana sy.stcm at 
Jodhpur. Umarkot, the administrative headquarters of the 

^ Stephanas of Byzantium gives it in a list of cities as a “ Syrian 
town on the Eux>hrates,’^ quoting from Theopompus, without noting 
that he has already referred to it under the name Amphipolis. 


district, is on the edge of the desert. Pop. (1901) 4924. It is 
historically interesting as the birthplace of the emperor Akbar 
in 1542. 

Very little is known of the early history of the district. The 
Soda Rajputs, said to be descendants of Parmar Soda , are sup- 
po.sed to have come into this part of Sind about 1226, when they 
quickly displaced the rulers of the country, though, according 
to other authorities, they did not conquer the country' from the 
Sumras, the dominant race, before the beginning of the i6th 
century. The local dynasty of the Sodas succumbed to the 
Kalhoras about 1750, since which period the district has been 
subject more or less to Sind. 'I'he 'Falpur mirs succeeded the 
Kalhoras, and built a number of forts to overawe the people, 
who were lawless and addicted to robbery. On the British 
conquest of Sind in 1843 greater part of the district was made 
over to Cutch, but in 1856 it was incorporated in the province 
of Sind. In 1859 a rebellion broke out, which was quickly 
suppressed. 

THARANDT, a town of Germany, in the kingdom of Saxony, 
romantically situated on the Wilde Weisseritz, 9 m. S.W. of 
Dresden, on the Dresden-Reichenbach railway. Pop. (1905) 
2967. It has a Protestant church, a hydropathic establish- 
ment, and the oldest academy of forestry in Germany (founded 
by Heinrich Cotta in 1811) with about sixty students. Tharandt 
is a favourite summer resort of the people of Dresdc'n, one of 
its principal charms being the magnificent beech woods which 
surround it. 

See Donner, Tharandt ( riiarandl, 1890). 

THARGELIA, one of the chief Athenian festivals in honour 
of the Delian Apollo and Artemis, held on their birthdays, 
the 6th and 7th of the month Thargelion (about the 24th and 
25th of ^lay). The name, which was dcrivt^d by tlu? ancients 
from Ofpav ryu yTju (“ to reap the land ”), is more probably con- 
nected with T€f)ir-yvaL (cf. Lat. torreoy tostus), signifying the 
produce of the earth “ baked ” by the sun. Essentially an 
agricultural festival, the Thargclia included a purifying and 
expiatory ceremony. While the people offered the first-fruits 
of the earth to the god in token of tliankfulness, it was at the 
same time necessary to propitiate; him, lest he might ruin the 
harvest by excessive heat, possibly accompanied by pestilence. 
'Fhe purificatory preceded the thanksgiving service. On the 
6th a sheep was sacrificed to Demeter Chloe on the Acropolis, 
and perhaps a swine to the Fates, but the most important 
ritual was the following. Two men, who were called </>a/>/AaKot or 
irvIdaKxoij the ugliest that could be found, were chosen to die, 
one for the men, the other (according to some, a woman) for 
the women. On the day of the sacrifice they were led round 
with strings of figs on their necks, and whipped on the genitals 
with rods of figwood and squills. When they reached the place 
of sacrifice on the shore, they wxre stoned to death, their bodies 
burnt, and the ashes thrown into the sea (or over the land, to 
act as a fertilizing influence). The whipping with squills and 
figw'ood was intended to stimulate the reproductive energies 
of the ipapfuiKik, who represented the god of vegetation, annually 
slain to be born again. It is agreed that an actual human 
sacrifice took place on this occasion, replaced in later times by a 
milder form of expiation. Thus at Leucas a criminal was 
annually thrown from a rock into the sea as a scapegoat : but 
his fall was checked by live birds and feathers attached to his 
person, and men watched below in small boats, who caught him 
and escorted him beyond the boundary of the city. Similarly, 
at Massilia, on the occasion of some heavy calamity (plague or 
famine), one of the poorest inhabitants volunteered as a scape- 
goat. For a year he was fed up at the public expense, then 
clothed in sacred garments, led through the city amidst execra- 
tions, and cast out beyond the boundaries. 'Fhe ceremony on 
the 7th was of a cheerful character. All kinds of first-fruits 
were carried in procession and offered to the god, and, as at the 
Pyanepsia (or Pyanopsia), ftpeo-tmvat (branches of olive bound 
with wool), borne by children, were affixed by them to the doors 
of the houses. These branches, originally intended as a charm to 
avert failure of the crops, were afterwards regarded as forming 
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part of a supplicatory service. On the second day choruses 
of men and boys took part in musical contests, the prize for 
which was a tripod. Further, on this day adopted persons 
were solemnly received into the genos and phratria of their 
adoptive parents (see Apaturia). 

See Preller-Robcrt, Oriechische Mythologie, i. (1894); G. F. 
Schomann, (iricchische Alterthumer (4th ed. by J. H, Lipsius, 1897- 
1902) ; P. Die ^riechischen KnUusaltcrthiimey (1890) ; 

article in Smith’s Dictionary of Greek and Roman Antiquities, revised 
by L. C. Piiiser (3rd cd., 1891) ; A. Moiiiinsen, h'este der Stadt A then 
(1S98) ; L. R. Farnell, Cults of the Greek States, iv. {1906), pj). 268- 
283 ; J. C. Frazer, Golden Bou^h (2nd ed., 190(3), ii. appendix C, 
“ Otterings of First-Fruits,” and iii. p. 93, § 15, ” On Scaj)eg()ats ” ; 
\V. Mannhardt, Antike Wcild- ttnd Feldkuitc (2nd cd. by W. Heuschkel, 
1904-S). 

THARRAWADDY, a town and district in the Pegu division 
of Lower Burma. The town has a station on the railway, 
68 m. N.W. from Rangoon. Pop. (1901) 1643. The district 
has an area of 2851 sq. m. The Pegu Yoma range separates it 
from Toungoo district, and forms the water-parting between 
the rivers Irrawaddy and Sittang ; there are also many small 
elevations. The Irrawaddy is the principal navigable river. 
Another important river is the Hlaing, which runs through the 
district from north to south, receiving from the east, through 
numerous channels, the drainage of the Pegu Yoma Mountains, 
which fertilizes the plain on its eastern bank. Ihcre are teak 
forests and fuel reserves, covering an area of 732 sq. m. Among 
the wild animals found in the mountains are elephant, rhinoceros, 
bison and various kinds of feathered game. The rainfall in 
1905 was 91*65 in. Pop. (1901) 395,570, showing an increase of 
17 per cent, in the decade. 'Fhe railway runs through the 
centre of the district, with ten stations. The chief towns are 
Gyobingiiuk (6030) and Thonz(} (6578). 'Fhe staple crop is 
rice, but orchards and gardens are also common. 'Fhe history 
of tlie district is identical with that of Henzada {(f,v.), Tharra- 
waddy was formed in 1878 out of that portion of Ilcnzada lying 
east of the Irrawaddy. 

THARROS, an ancient town of Sardinia, situated on the west 
coast, on the narrow sandy isthmus of a peninsula at the north 
extremity of the Gulf of Oristano, now marked by the tov/er of 
S. Giovanni di Sinis. It was 1 2 m. W. of Othoca (Oristano) by 
the coast road, which went on northward to C?ornus (a mileslonc 
of it is given in Corp, Inscr, LaL x. 8009), and thence to Turris 
Libisonis. It was of Phoenician origin, but continued to exist 
in Roman times, as the inscriptions show, though they give but 
little information (Mommsen in Corp. Inscr. Lat. x. 822). It 
was destroyed by the Saracens in the nth century. Scanty 
traces of Roman buildings may be seen, and an ancient road 
paved with large blocks of stone. A part of the site of the town 
is now invaded by the sea. The church of S. (Giovanni di Sinis 
is a heavy building of the 8th (.?) century a.d. originally cruci- 
form, with a dome over the crossing ; the transepts and dome 
are still preserved, but the nave with its two aisles is later. It 
is naturally built of materials from the old town. Close to it is 
a watch-tower and a spring of fresh water. The importance of 
Tharros may be inferred from the extent of its necropolis, which 
lies on the basaltic peninsula of S. Marco to the S. ; on the 
summit of it arc the remains of a miraghe. Casual excavations 
arc mentioned under the Spanish viceroys, but regular explora- 
tion only began in 1838, when the Roman tombs were examined. 
In 1850 Spano excavated many Phoenician tombs ; they arc 
rectangular or square chambers cut in the rock, measuring from 
6 to 9 ft. each way, in which inhumation wjis the rule, 'ihe 
objects found — pottery, scarabs, jewelry, amulets, &c. — were of 
considerable interest. In 1851 Lord Vernon opened fourteen 
tombs, and after that the whole countryside ransacked the 
necropolis, without any proper records or notes being taken, and 
with great damage to the objects found. Some of these ob- 
jects are in the museum at Cagliari, others in private collections, 
and many scarabs are in the British Museum, all of which by 
the coins found with them are dated later than the Roman 
occupation {Catalogue of Gems, London, 1888, pp. 13 sqq.). In 
1885-86 regular excavations were made, the results of which 
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may be seen in the museum at Cagliari. One tomb contained 
some fine gold ornaments, with Roman coins of the ist to 3rd 
century a.d. (F. Vivanet in Notizie degli Scavi, 1886, 27 ; 1887, 
46, 124). The objects, like those found at Sulcis, show con- 
siderable traces of Egyptian influence, but are probably all of 
Phoenician importation — the theoiy of the existence of Egyptian 
colonies in Sardinia being quite inadmissible. Some 3 m. to 
the N. is the church of S. Salvatore, with underground rock-cut 
chambers below it, used as a baptistery (?) by the early Christians, 
though the w^alls are decorated with paintings of a decidedly 
pagan nature. (T. As.) 

THASOS, an island in tlie north of the Aegean Sea, off the 
coast of Thrace and the plain of the river Nestus (now the Kara- 
Sii). The island was colonized at an early date by Phoenicians, 
attracted probably by its gold mines ; they founded a temple 
of Heracles, which still existed in the time of Herodotus. Tha.sus, 
son of Phoenix, is said to have been the leader of the Phoenicians, 
and to have given his name to the island. In 720 or 708 b.c. 
Thasos received a Greek colony from Paros. In a war which 
the Parian colonists waged with the Saians, a 'Lbracian tribe, 
the poet Archilochus threw away his shield. The Greeks ex- 
tended their power to the mainland, where they owned gold 
mines which were even more valuable than those on the island. 
From these sources the Thasians drew^ great wealth, their annual 
revenues amounting to 200 or even 300 talents. Herodotus, 
who visited Thasos, says that the best mines on the island were 
those which had been opened by the Phoenicians on the east 
side of the island facing Samothrace. The place was important 
during the Ionian revolt against Persia. After the capture of 
Miletus (494 B.c.) Histiaeus,the Ionian leadcr,laid siege to'lhasos. 
The attack failed, but, warned by the danger, the 'I'hasians 
employed their revenues to build war ships and strengthen their 
fortifications. This excited the suspicions of the Persians, and 
Darius compelled them to surrender their ships and pull down 
their walls. After the defeat of Xerxes the Thasians joined 
the Delian confederacy ; but afterwards, on account of a 
difference about the mines and marls on the mainland, they 
revolted. I'he Athenijins defeated them by sea, and, after a 
siege that lasted more than two years, took the capital, Thasos, 
probably in 463, and compelled the Thasians to destroy their 
walls, surrender their ships, pay an indemnity and an annual 
contribution (in 449 this was 2J talents, from 445 about 30 
talents), and resign their possessions on the mainland. Jn 
411 B.C., at the time of the oligarchical revolution at Athens, 
Thasos again revolted from Athens and received a Lacedae- 
monian governor ; but in 407 the partisans of Lacedaemon 
were expelled, and the Athenians under 'Flirasybulus were ad- 
mitted. After the battle of Aegospotami (405 b.c.), Thasos 
again fell into the hands of the Lacedaemonians under Lysander 
who formed a dccarchy there ; but the Athenians must have 
recovered it, for it formed one of the subjects of dispute between 
them and Philip II. of Macedonia. In the embroilment be- 
tween Philip III. of Macedonia and the Romans, Thasos sub- 
mitted to Philip, but received its freedom at the hands of the 
Romans after the battle of Cynoscephalac (197 b.c.), and it was 
still a “ free state in the time of Pliny. After a period of 
Latin occupation, it was captured by the Turks in 1462 ; it 
was given by the Sultan Mahmud 11 . to Mchemet Ali of Egypt, 
and still remains the property of the khedivc. Thasos, the 
capital, stood on the north side of the island, and had two 
harbours, one of which was closed. Archilochus described 
Thasos as “ an ass’s backbone crowned with wild wood,” and 
the description still suits the mountainous island with its 
forests of fir. The highest mountain, Ipsario, is 3428 ft. high. 
Besides its gold mines, the wine, nuts and marble of Thasos 
were well known in antiquity. 'Fhe mines and marble quarries 
are no longer worked ; and the chief exports are now fir timber 
for shipbuilding, olive oil, honey and wax. The imports 
consist of manufactured goods, beasts of burden and corn, 
for the island is too mountainous to grow enough corn for the 
inhabitants. 

The population, distributed in ten villages, is estimated at 
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8000. The people arc Greek Christians, and do not differ in 
appearance from the inhabitants of the other Greek islands. 
The villages are mostly situated at some distance from the sea ; 
for the island suffered from pirates. Even in the early part of 
the T9th century sentinels stood on duty night and day, and at 
a signal of alarm the whole population, including the Turkish 
aga himself, used to hide in the woods. 

For a description of the island and its remains of antiquity, see 
A. Conze, Reisc auf den Insehi dcs thrakischen Meens (Hanover, 
i86u) ; for inscriptions see I user. Gr. xii. 8; the island is fully 
described by J. tf. Baker-Penoyre in Journal Hell. Stud. xxix. (igogj. 

THATCH (O.E. thaec ; the word is common to many Teutonic ' 
languages in the sense of “ roof,’’ cover ” ; cf. Du. dak, Ger. 
Dach ; from Du. dekken comes “ deck ; the Indo-European 
root is stag^ whence Gr. frrtya^, roof, Lat. iegere, to cover ; the 
French equivalent is chaume), the material employed sometimes 
for roofs in the place of tiles or slates ; it consists of wheat straw, 
of which several layers are required, to the depth of from 12 to 
14 in., or e\'en extending to 18 in. Un threshed straw is said 
to last from twenty-five to thirty years, and is easily repaired. 
In Norfolk the reeds of marshland are employed, and they con- 
stitute a durable thatch lasting from thirty to forty years or 
more. 'Fhatched roofs are not now allowed in London or other 
towns and their vicinity, but if saturated with a solution of 
lime the thatch is said to be incombustible. It forms an ex- 
tremely jjood roof, warm in winter and cool in summer. 

THATON, a town and district in the Tenasscrim division of 
Lower Burma. 'I'he town is situated below a hill range, lo m. 
from the sea. It was formerly the capital of the Taking 
kingdom and a sea-port. Pop. (1901) 14,342. The district has 
an area of 5079 sq. m. ; pop. (1901) 343,510, showing an in- 
crease of 29 per cent, in the decade. It was formerly a sub- 
division of Amherst district, but was formed in 1895 out of 
part of that and of Shwegyin district, which has now ceased to 
exist. The staple crop is rice, but a good deal of tobacco also 
is grown. 'I'he railway from Pegu to ^lartaban, recently opened, 
passe.s through this district and is calculated to increase its 
prosperity and population. 

THAXTER, CELIA (1836-1894), American poet, was bom at 
Portsmouth, New Hampshire, on the 29th of June 1836. Her 
father, Thomas B. Laighton, became offended with some of his 
associates in state politics, and retired about 1841 to the barren 
and isolated Isles of Shoals, ten miles off Portsmouth, where for 
about ten years he was keeper of the White Island lighthouse ; 
and his daughter’s girlhood was therefore spent in marine 
surroundings, which coloured the best of the verse she after- 
wards wrote. Her poems, mainly in lyrical form, deal with 
the beacon-light, the sea-storm, the glint of sails, the sand- 
piper, the flower among the rocks, 8:c., in characteristic and sym- 
pathetic fidelity. She also wrote prose sketches of life and 
scenery, Attwng the Isles of Shoals (1873) ; stories and poems 
for children, and letters ; besides a book about floriculture, 
An Island Garden In 1896 appeared a complete edition 

of her poems, edited by Sarah Orne Jewett. She married in 
1851 Levi L. 'I'haxter (d. 1884), a devoted student of Robert 
Browning’s poetry, and spent most of her life on Appledorc, 
one of the Isles of Shoals, where she died on the 26th of August 
1894. Her son Roland Thaxter (b. 1858), a well-known cr^pto- 
gamic botanist, became professor of botany at Harvard in 1891. 

THAYER, ABBOTT HANDERSON (1849- ), American 

artist, was bom at Boston, Massachusetts, on the 12th of 
August 1849. He was a pupil of J. L. Gcrome at the Fkole dcs 
Beaux Arts, Paris, and became a member of the Society of 
American Artists (1879), of the National Academy of Design 
(1901), and of the Royal Academy of San Luca, Rome. As a 
painter of portraits, landscapes, animals and the ideal figure, 
he won high rank among American artists. Among his best- 
knowm pictures are, ** Virgin Enthroned,” “ Caritas,” “ In 
Memoriam, Robert Louis Stevenson,” and “ Portrait of a Young 
Woman ” ; and he did some decorative work for the Walker 
Art Building, Bowdoin College, Maine. Thayer is also well 
known as a naturalist. He developed a theory of “ protective 


coloration ” in animals (see Colours of Animals), w hich has 
attracted considerable attention among naturalists. According 
to this theory, “ animals arc painted by nature darkest on those 
parts which tend to be most lighted by the sky’s light, and 
vice versa” ; and the earth-brown of the upper parts, bathed 
in sky -light, equals the skylight colour of the belly, l)athed in 
earth-yellow and shadow. 

See liis article, “The Law which underlies Protective Coloration," 
in the .Innual Report of the Smithsonian Institution lor 1897 
(Washington, iSgS) ; and Concealing Coloration in the Animal 
Kingdom (New^ York, 1910), a summary of his discoveries, by his 
son. Gerald H. Thaver. 

THAYER, JAMES BRADLEY (1831-1902), American legal 
writer and educationist, w'as born at Haverhill, Massachusetts, 
on the 15th of January 1831. He graduated at Harvard College 
in 1852, and at the Harvard Law School in 1856, in which year 
he was admitted to the bar of Suffolk county and l)cgan to 
practise in Boston. In 1873-83 he was Roy all professor of 
law at Harvard ; in 1883 he was transferred to the i)rofcssor- 
ship which after 1893 was known as the Weld prolessorship 
and which he held until his death on the 14th of February 1902. 
He took an especial interest in the historical evolution of law. 

He wrote : The Origin and Scope of the American Doctrine of 
Constitutional Laiv (189^); Cases on Evidence (1892); Cases on 
Constitutional I. aw (1895) ; The Development of Trial by Jury 
(189O) ; A Preliminary Treatise on Evidence at the Common Law 
(1898). and a short life of John Marshall (1901) ; and edited the 
twelfth edition of Kent’s Commentaries and the Letters of Chaiincey 
Wright (1877), ^*^d .*1 Weshvard Journey with Mr b'.merson (1884). 

THAYER, JOSEPH HENRY (1828-1901), American biblical 
.scholar, was born at Boston on the 7th of November 1828. He 
studied at the Boston Latin School, and graduated at Harvard 
in 1850. .Subsequently he studied theology at the Harvard 
Divinity School, and graduated at Andover 'Pheological Seminary 
in 1857. He preached in Quincy, and in 1859-64 in Salem, 
Massachusetts, and in 1862-63 was chaplain of the 40th 
Massachusetts Volunteers. He was professor of sacred literature 
in Andover Seminary in 1864-82, and in 1884 succeeded F>.ra 
Abbot as Bussey professor of New’ Testament ( riticism in the 
Harvard Divinity School. He died on the 26th of November 
1901, soon after his resignation from the Bussey profc‘ssorship. 
He was a member of the American Bible Revision Committee 
and recording secretary of the New Testament company. 1 1 is 
chief works were his translation of Grimm’s Clavis Novi Testa- 
menti (1887 ; revised 1889) as A Greek-English Lexicon of the 
New Testameut. and his New 'I'estamcnt bibliography (1890). 

THAYETMYO, a town and district in the ]\linbu division of 
Upper Burma. The town is situated on the right bank of 
the Irrawaddy, opposite Allanmyo. Pop. (1901) 15,824. The 
Tantonment contains the wing of a British battalion and a 
native regiment. It enjoy.s a high reputation for healthiness. 
There is a spc^cial industr)’ of silver work. 

The distric t has an area of 4750 sq. m. ; pop. (1901) 239,706, 
showing a decrease of 4 per cent, in the decade. The total 
rainfall in 1905 was 41-30 in. On the west is the Arakan 
Yoma range, and on the east the Pegu Yomas ; and the face of 
the country, where it docs not rise into mountains, is every- 
where broken by low ranges of hills, many of which arc barren 
and destitute of all vegetation. The greater part of the district 
is wooded, and the Yomas east and west are covered with forests, 
now mostly preserved. 'I'hc chief river is the Irrawaddy, which 
traverses Thayctmyo from north to south. The drainage finds 
its way to the Irrawaddy by three main streams (the Pwon, 
Ma-hti\n and Ma-do) on the west, and by two (the Kyc-ni and 
Hput) on the cast. Several salt and hot springs occur in many 
lociilities ; petroleum is also found, and extensive lime quarries 
exist a few miles south of Thayetmyo. The principal wild 
animals arc elephants, rhinoceros, tigers, leopards, blac k bears 
and wild hog. Silver pheasants and partridges are found in 
large numbers, especially in the mountains. The chief products 
are rice, cotton, oil-seeds and tobacco ; cutch is also very 
abundant, and the manufacture of the dye-stuff is carried on 
extensively. Coal has been found in the district, and earth 
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oil-wells exist, but neither coal nor oil has yet been extracted 
in any quantity. 'I hcre are 403 sq. m. of reserved forest. Three 
oil-wells were sunk in 1883 at Pedaukpin, but they were found 
unprofitable and abandoned. 

On the annexation of Pegu by the British in 1852-53, Tha- 
yctrnyo was formed into a subdivision of Prome district ; and 
in 1870 it was erected into a separate jurisdiction and placed 
under a deputy-commissioner. It was formerly in the Irra- 
waddy division of Lower Burma, but was transferred to Upper 
13 urma for administrative purposes in 1896. 

THEATRE {Okarpov, ‘‘ a place for seeing,” from ^cao-^at), a 
building specially devised for dramatic representations. The 
drama arose from the choric dances in honour of Dionysus, 
which were held in a circular dancing-place (opxy<rrpaj I^it. 
orchestra) in his precinct at the foot of the Acropolis at Athens. 
When the leader of the chorus held a dialogue with the remaining 
choreutae lie mounted the table which stood beside the altar of 
])ionysus in the centre of the orchestra; but as the number of 
actors and the importance of the dialogue increased, it became 
necessary to erect a platform at the side of the dancing-place 
and a booth in which the performers could change their dresses 
and masks. At the same time temporary wooden stands 
(iKpia) were set up for the spectators, who no longer ranged 
themselves around the whole ring, but only on the slope of the 
Acropolis, facing southward. We are told that the collapse of 
the tK/ua in 499 B.c. led to the erection of a permanent theatre ; 
this v'as not, however, a stone building. Embankments were 
made for the support of the spectators* benches : the stage 
buildings were of wood, and, although some traces of a stone 
theatre belonging to the end of the 5th century have been 
pointed out, the “ theatre of Dionysus,’* whose remains may still 
be seen (PI. 1 . and II.), is in the main a work of the 4th century. 
It w£is ( omplctcd soon after 340 B.c. under the administration 
of the statesman and financier Lycurgus. Alterations were 
m.idc in the stage-buildings in the Hellenistic period, under 
Nero, and again in the 3rd century a.d. Although the proto- 
t}pe of Greek theatres, it is not the most perfectly preserved. 
Amongst those of purely Greek design the most typical is that 
of Epidaiirus (PI. L), which was built in the latter part of 
the 4th century b.c. by Polyclitus the Younger. The largest 
known to Pausanias was that of Megalopolis, excavated by the 
P»ritish School at Athens in 1889-91, in which the stage build- 
ings were replaced by the Thersilion, a large council-chamber. 
Others of importance for the study of the ancient theatre have 
been e.xcavated at Delos, Eretria, Sicyon and Oropus. None 
of these, of course, is contemporary with the classical period of 
the Greek drama, and their stone stage-fronts belong to the 
Hellenistic period. 

In Asia Minor we find a type of theatre (belonging to a some- 
what later date) with a broader, lower and deeper stage ; and 



Fig. I, — Diagram showing the principle on which the Creek 
theatre was planned according to Vitruvius, 

the Roman theatre (see below) carries these changes still further. 
Before discussing their significance it will be best to describe 
the parts of the ancient theatre, the fullest account of which is 
to be found in the fifth book of Vitruvius (written in the Augustan 
period). 

Its three main divisions were the auditorium (Lat. cavea ; it had 
no technical name in CFreek), the orchestra, and the stage buildings 
{(TKtitrti, literally tent or “ booth," Lat. scena). As the orchestra 
was the germ of the theatre, so it determined its shape, and in the 
Greek theatre preserved its circular form in many instances (as at 
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Kpidaurus). In the scheme of proportions riven by Vitruvius, 
however (see fig. i, which carries its own explanation), a segment 
{ihgf) was cut off by the stage-front {rpotTKi^Hotf, proscenium). 
The auditorium was divided by flights of seats into wedge-shaped 
blocks (KfpKl^ei, cunei) and also longitudinally by a gangway 
(Sidtittfia. praecinctio). In Greece the slope of a hill was always 
chosen for the auditorium and furnished with stone seats in tiers 
like stej^s. The sIoihj of the Acropolis faces south, which (as 
Vitruvius points out) was the worst asjK'ct for the spectators ; 
but this was unavoidable for religious reasons, since the perform- 
ances had to be held in the precinct of Dionysus. At Athens the 
inner boundary was a semicircle with the ends prolonged in parallel 
straight lines, which gave the spectators in the wings a better view 
of the stage than that obtainable in those theatres where (according 
to the Vitruvian rule) the boundary was segmental. At Epidaurus 



Fig. 2. 

From Dorpfeltl and Reisch, Das gricchische Theater. 

ah, double western wall. 
be, .single w'all. 

aa, gg, walls terminating wings of auditorium. 

b, f, entrances. 

c, the " katatome " (where the rock of the Acroixjlis was met 

by the walls). 

d, e, diazoma. 

fg, eastern boundary wall. 

hh, front wall of Neronian stage. 

i, fragment 5th-centiiry orchestra. 

him, ancient masonry (? of supporting walls). 

nn, oldest stage buildings. 

no, stone proscenium (ist or 2nd century b.c.). 
p, foundations of Neronian side wings. 

qr, fragments 5th-century orchestra. 

s, 4th-century portico. 

/, old Dionysus temple. 

a compromise was effected by prolonging the ends of the semi- 
circle as segments of a curve with a longer radius. The best scats 
were in the lowest row ; at Athens this was formed by a scries 
of marble thrones assigned to various priest.s or officials whose 
titles may l)e read on those (60 out of 67) which are now preserved. 
The priest of Dionysus occupied the central throne. In some 
theatres benches with backs took the place of separate thrones. 
The right of sitting in reserved places was called rpceBpla. 

The orcliestra, which was separated from the auditorium by a 
gutter and kerb and generally paved with slabs, contained ^ an 
altar of Dionysus called the whence the choral or musical 

contests which took place in it were called d-fOvn $vp.€\iKol. 
At Athens this altar stood in the middle of a lozenge-shaped marble 
pavement. In a few theatres subterranean passages have been 
found, leading from the stage-buildings to the middle of the 
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orchestra, wlrch may be supiX)Sed to have been used for the 
appearance of actors as ghosts) in the orchestra : they do not 
exist, however, at Athens or Epidaiirus, so that no general argu- 
ment can Iw founded on their remains. 

The stage buildings of the earliest Greek theatres have Ik'oii 
destroyed save for the foundations and architectural Iragments, 
and the interjiretation of their remains presents a dillimlt problem. 
\viiether built on level ground or (as at Sicyon and elsewhere) 
excavated in nxk or earth they consisted of a rectangular structure 
two stories high, usually with projecting sale wings {irapaa-Ki^Pia). 
Between these wings was the vpoaK’nviov (stage), which at Athens 
and indeetl in all early theatres was built of wood, but was after- 
wards reconstructed in stone, witli a front lormed by a row of 
columns from 10 to 15 ft. high ; its depth varied trom 8 to led ft. 
It has l.x'cn argued by Ddrpfcld that the trptxTKtjpiov was not a 1 
stage, but a background, which could be characterized as a palace, 
temple, Ot'c., by means of painted Trivauft set up in the inU^rvals 
between the columns, anil that througliout the history of the Greek 
drama actors as well as chorus performed in the orchestra. This 
theory' has been snpiwted by arguments drawn from passages of 
the classical dramatists, which seiin to imply that actors and 
chorus were on tlic same level, and by a priori considerations 
regarding the unfitness of so high and narrow a platform, uncon- 
nected witli the orchestra by stairs (except such temporary wooden 
steps as may have left no’ trace in cxt.int remains), for a stage. 
Blit these arguments are outweighed by the positiv'e testimony of 
ancient writers and inscriptions that th(‘ actors in the Greek drama 
moimted on a platform (oK/u/ias) which was also called the \o^€iov 
(“ s]H*aking-place "), and the description of the Greek theatre by 
Vitruvius, who tells us that tlie Xoydop (Lat. pulpitimi) was narrower 
than that of the Roman theatre, and was frcun 10 to u ft. high. 
Moreover the background atiordod bv the Hellenistic 7r/»<w/ifi7wa would 
have been diminutive in its proportions — it must be remembered 
that Greek actors stood some 6 ft. 6 in. high when wearing the 
cothurnus and tragic mask — and quite unlike a palace or temple. 
They never have more than one doorway in the centre, though 
Vitruvius prescribes three, and in some theatres (where the stage- 
bnil( lings wore partlv e\cavatc<l) there are no rooms at the back 
of them, but either virgin rock or earth. \Vc may therefore dis- 
miss Dbrpfeld’s theory : but it is more than probal.>le that the 
wooden stage of the 5th century b.c. was much lower than that 
of Hellenistic times, when the chorus had either disappeared from 
dramatic performances or performed musical interludes uncon- 
nected with the action of the jilay. Horace, in fact, says of 
Aeschylus : ** Ao'schylus . . . inodicis instravil ]mlpita tigiiis,” and 
doubtless jireserves a fragment of genuine tradition. When chorus 
and actors came into contact, wooden steps could be used, and 
that such were employed even in the later drama is proved ])y 
the eviilencc of South Italian vase-paintings which represent the 
Phylakes or burlesques popular at Tarentum. 

The facade of the ffKijPT] furnished an arcbitccturnl background, 
and this was supplemented by painted scenery, which, according 
to Aristotle, was introduced by Sophocles: \ itiuvius, however, tells 
us that the first scene-painter, Agatharchiis, \Norked for Aeschylus. 
In their days the <TKr]P-n w.as, of course, a mere booth. Changes 
of scene were very rare — there are only two in the extant classical 
tragedies — and were brought about by the use of revolving jmsms 
{ireplaKTOL). Other applianci's u->eil in the Greek drama were the 
iKKVKXtjixa, a low ])latform on rollers which was pushed forward in 
order to show- an action supposed to take place in the interior of 
the (TKrjf'V (fbe scene in a Greek play was always laid in the open 
air), and the ^r}xo-PV> ^ crane by which an actor representing a 
god could be suspended in mid-air (hence the ])hrasc dcus c v maihitid). 
In the upper part of the ffKrjpxj was a balcony called the bia-Tcyla 
(“second story”), ami at the top a narrow jilatform called the 
BfoXoyeiop, upon which gotls supposed to be .stationary in heaven 
could appear. Ghosts ascending from the underworld mounted 
the x^puiPioi KXf/iaxes, whose ])osition is uncertain. The (ipoprelop 
was a machine for imitating thunder by means of stones rolled 
in metal jars. It is far from certain whether a drop-scene was 
user! in the classical period of the (ireek drama ; in later times 
and in the Roman theatre a curtain {avXala, Lat. aulaea, siparium) 
was let down into a narrow slit in front of the stage before the 
play began and drawn up at the eml. 

It has been mentioned above that in the later Hellenistic theatres 
the stage wivs made broader, lower and deeper, and in the Roman 
theatre, the principle of whose construction, as explained by Vitru- 
vius, is illustrated by fig. 3, the orchestra is reduced to a semi- 
circle {(icd). The line cf is that of the background (sccnae frons) 
and its limits are those of the cavea or auditorium. 

The Romans, by their use of the arch in construction and also 
of concrete for vaulting, were enabled to erect theatres on level 
ground, such as the Campus Martius at Rome, where an elaborate 
structure, usually in three stories of arcades,^ took the place of 

^ Vitruvius prescribe.s for the Roman theatre a portico running 
round the interior of the auditorium on the level of the topmost 
row of seats ; remains of such a portico (or, as at Aspcndiis, of a 
series of arcades) can sometimes be traced. 


I Tie natural hill-slope of Greek theatres. The Roman theatre 
I thus became an organic whole ; the auditorium and stage- 
buildings were structurally connected, and the on hestra was 
entered from the wings, not by open passages (Tni/^kSoi) as in 
Greece, but by vaulted corridors. The orchcslia was no 
longer used for the performances (whether dramatic', musical 
or merely spectacular), but was reserved for senators and 
other pensons of distinction. Hence (as Vitruvius points out) 
arose the necessity for lowering and enlarging the stage. It is 
hard to say when this change was made or at what date it was 
first introduced into Ital}' (if it did not originate in the west). 
The larger of the two theatres at Pompeii dates from the Hellen- 
istic period, but was thrice reconstructed, and it is not clear to 
what date we arc to assign the low stage of Roman pattern ; 
possibly it belongs to the earliest period of the Roman colony 
at Pompeii founded by Sulla (b.c. 80). The theatre of Pompey 
(sec below) is said by Plutarch to have been copied from that 
of jVIyiilenc, which suggests that the Roman theatie was de- 
rived from a late Greek model ; and this is made probable by 
tlie existence of transitional forms. 

During the Republican period the erection of i)ermancnt 
theatres with scats for the spectators was thought to savour 
of Greek luxury and to be unw'orthy of the stern simplicity 
of the Roman citizens. Thus in 154 B.c. Scipio Nasica induced 
the senate to demolish the first stone theatre which had been 
begun by C. Cassius Longinus (“ tanquam inutile ct nociturum 



Fig. 3. — Diagram showing the principle on which tlie Roman 
theatre was planned arconling to Vitruvius. 

publicis moribus,” Liv. Epit» 48). Even in 55 b . c ., when 
Pompey began the theatre of which remains still exist in Rome, 
he thought it wise to place a shrine to Venus Victrix at the top 
of the cavea, as a sort of e.xcuse for having stone scats below it — 
the scats theoretically serving as steps to reach the temple. 
This theatre, which was completed in 52 b.c., is .spoken of by 
Vitruvius as “ the stone theatre ’’ par excellmcc : it is said by 
Pliny to have hekl 40,000 people.- It was also used as an amphi- 
theatre for the bloody shows in which the Romaris took greater 
pleasure than in the purer intellectual enjoyment of the drama. 
At its inauguration 500 lions and 20 elephants were killed by 
gladiators. Near it two other th(;atrcs were erected, one begun 
by Julius Caesar and finished by Augustus in 13 n.c., under the 
name of his neplu'w Marccllus,^ and another built about the 
same date by Cornelius Balbus (Suet. Aug. 29 ; Pliny, H. N. 
xxxvi. 59). Scanty remains exist of this last theatre, but the 
ruins of the theatre of Marcellus are among the most imposing 
of the buildings of ancient Rome. 

A long account is given by Pliny ( 11 . N. xxxvi. 5 and 114) 
of a most magnificent temporary theatre built by "the aedilc 
M. Aemilius Scauru.s in 58 b.c. It is said to have held the in- 
(Tcdible number of 80,000 people, and was a work of the most 
costly .splendour. Still less credible is the account which Pliny 
gives ( 11 . N, xxxvi. ti6) of two wooden theatres built by 
C. Curio in 50 B.c., which were made to revolve on pivots, so 
that the two together could form an amphitheatre in the after- 
noon, after having been used as two separate theatres in the 
morning. 

All Roman provincial towns of any importance possessed at 
least one theatre ; many of these are partly preserved. On 

* Huclsen has shown that this statement is exaggerated, and 
estimates the number of spectators at 9000 to 10,000. 

® According to Livy (xl. 51), the theatre of Marcellus was built 
oil tlie site of an earlier one erected by Aemilius Lepidus. 
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PI. II. will be found reproductions of two of the most important 
— that of Aspendus in Pamphylia, which illustrates the Eastern 
type showing Hellenistic influence, and that of Arausio (Orange) 
in South Gaul. Covered theatres were sometimes built, whether 
on account of climatic conditions (as at Aosta) or more commonly 
for musical performances. These latter were generally called 
Odea (Gr. oMSttoe, a place for singing). The best preserved is 
the Odeum of Hcrodes Atticus, at the south-west angle of the 
Athenian Acropolis, which has a semicircular orchestra. It 
was built in the reign of Hadrian by Hcrodes Atticus,^ a very 
wealthy Greek, who spent enormous sums in beautifying the 
city of Athens, in honour of his wife Regilla. Its cavea, which 
is excavated in the rock, hclrl about 6000 people ; it was con- 
nected with the great Dionysiac theatre by a long and lofty 
porticus or stoa, of which considerable remains still exist, 
probably a late restoration of the stoa built by Eumencs II. 
of Pcrgamiim. It was also a common practice to build a small 
covered theatre in the neighbourhood of an open one, where per- 
formances might take place in bad weather. We have an example 
of this at Pompeii. The Romans used scenery and stage effects 
of more elaboration than was the custom in Greece. Vitruvius 
(iii. 7) mentions three sorts of movable scenery : — (i) for the 
tragic drama, facades with columns representing public build- 
ings ; (2) for comic plays, private houses with practicable 
windows and balconies ; - and (3) for the satyric drama, rustic! 
scenes, with mountains, caverns and trees. 

HiBLior.KApiiY.-- By far the fullest account of the Greek theatre 
is Riven in Horpfelcl and Reisch, Dan gviechuchc Theater (Athens, 
189O). Its main thesis is, however, rejected by many archaeo- 
logists oil the grounds stated above. Puchstein, Die gricchische 
Buhnr, endeavours to prove that a stone theatre was built at 
Athens in the ^th century n.c., and that the proscenium usually 
supposed to be Hellenistic dates from the time of Lycurgus (above). 
For English readers the best account of tlic Greek tlicatre is to 
be found in A. E. Haigh’s Attic ilieatrc (.^rd ed., nwised by A. \V. 
Pickard (.'arnbridge, igo/), where a. bibliogra])hy of tlie voluminous 
libTature of recent tim(‘s is given. Albert Muller’s T.chrhnch drr 
gyiechischen Uuhucyudtcr tinner (Freiburg, 18S6) is indispensable to 
the stu(l«*nt. For tlie Roman theatre reference may be made to 
Durm, Dauknnst deV Homer, cd. 2, pp. 645 ff. 

(J. H, M. ; H. S. J.) 

The Modern Theatre 

During the middle ages miracle plays with sacred scenes were 
the favourite kind of drama ; no special buildings were erected 
for these, as they were represented cither in churches or in 
temporary booths. In the 16th century the revival of the 
secular drama, which, in the reign of Elizabeth, formed so im- 
portant a part of the literature of England, was carried on in 
tents, wooden sheds, or courtyards of inns, mostly by strolling 
actors of a very low class. It was not till towards the close of 
the century that a permanent building was constructed and 
licensed for dramatic representation.s, under the management 
of Shakespeare and Burbage. 

The first building specially erected in London for dramatic 
purposes was built in 1576-77 by the actor James Burbage. 
It was constructed of timber, and stood in Holywell Lane, 
Shoreditch, till 1598, when it was pulled down ; it was known 
as I'he Th(‘atre ” par excellence. Of almost equally early date 
was the “ Curtain ” theatre, also in Shoreditch ; so called from 
the plot of ground, known as “ The Curten,” on which it stood. 
It probably continued in use till the general closing of theatres 
by order of the parliament in 1642. The “ Globe ” theatre, 
famous for its association with Shakespeare, was built by James 
Burbage, who used the materials of ‘‘ The Theatre,*' in the year 
T599. Its site was in Southwark, in the Bankside, near the 
“ Bear Gardens.’* It was an octagonal stnicture of wood, with 
lath and plaster between the main framework. It was burnt 
in 1613, rebuilt, and finally pulled down and its site built over 

^ This theatre was not begun when Paiisanias wrote his book 
Attica, and was complete when he wrote the Achaica (see Pans, 
vii. 20). It is illustrated in Mon. Dmt. vi., plate 16. 

* These are sliown on Graeco-Roman vases of the latest type, 
with paintings of Inirlesiiue parodies ot mythological stories. 
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in 1644. Its name was derived from its sign of Atlas supporting 
the globe. Near it were two less important theatres, “ The 
Rose,** opened in 1592 by Henslowe, and The Swan ’* (see 
below), opened in 1598 and partly owned also by Henslowe ; 
like the Globe, the latter was an octagonal wood-and-plaster 
building. The Blackfriars ** theatre, another of the Burbages* 
ventures, was built in 1596, near the old Dominican friary. The 
“ Fortune ** theatre was built by Edward Alleyn, the actor, in 
1599, at a cost, including the site, of £1320. It stoo<I between 
VVhitccross Street and Golding Lane. It stood as late as 1819, 
when a drawing of it was given by Wilkinson {Londina illusiraia, 
1819). The “Red Bull** theatre was probably originally the 
gallcried court of an inn, which was adapted for dramatic pur- 
poses towards the close of Elizabeth’s reign. Other early 
theatres were the “ Hope ** or “ Paris Garden ** theatre, the 
“ Whitefriars ** and “ Salisbury Court ** theatres, and the 
“ Newington ” theatre. A curious panoramic view of London, 
engraved by Visschcr in 1616, shows the Globe, the Hope and 
the Swan theatres. 

The plan of the first English theatres appears to have had no 
connexion with those of classical times, as was the case in Italy : 
it was evidently produced in an almost accidental way by the 
early custom of erecting a temporary platform or stage in the 
middle of the open courtyard of an inn, in which the galleries 
all round the court formed boxes for the chief spectators, 
while the poorer part of the audience stood in the court on all 
sides of the central stage. Something similar to this arrange- 
ment, unsuitable though it now seems, was reproduced even 
in buildings, such as the Globe, the Fortune and the Swan, 
which were specially designed for the drama. In these and 
other early theatres there was a central platform for the stage, 
.surrounded by scats except on one side, where there was a 
“ green-room ** or “ tircynge-howse.** The upper galleries or 
boxes completely surrounded the stage, even the space over the 
green-room being occupied by boxes. I'his being the arrange- 
ment, it is easy to sec why the octagonal plan was selected in 
most cases, though not in all — the Fortune theatre, for example, 
was square. An interesting specification and contract for the 
building of the Fortune theatre (see below) is printed by 
Halliwcll-Phillipps {op. cit. infray p. 164). In all its details the 
Fortune is specified to be like the Globe, except that it is to be 
square in plan, and with timbers of hcavic'r scantling. The 
walls arc to be of wood and plaster, the roof tiled, with lead 
gutters, the stage of oak, with a “ shadow ** or cover over it, and 
the “ tircynge-howse ** to have glazed windows. Two sorts of 
boxes are mentioned, viz., “ gentlemen’s roomes ** and “ twoo- 
pennie roomes.” A woodcut showing this arrangement of the 
interior is given in a collection of plays edited by Kirkman in 
1672. The vexed question of the construction of tliese theatres 
has been much discussed in recent years. In i888 a drawing 
of the Swan theatre (fig. 4), apparently copied from a rough 
drawing in a London letter from the traveller Johannes dc Witt, 
was discovered by Dr Karl Gaedertz in a manuscript volume 
in the Utrecht University library, consisting of the common- 
place book of Arcnd van Buchcll (1565-1641). While un- 
doubtedly authentic, and probably broadly accurate, this 
copied sketch cannot be accepted, however, as giving the regular 
or typical plan of the contemporary theatre, as in some respects 
it does not fulfil the known conditions of the stage. What 
that typical plan was, if (as is probable) one actually existed, 
has led to much learned conjecture and great difference of 
opinion as regards the details required by the interpretation 
of contemporary stage directions on the necessities of the action 
in contemporary drama. The ingenious reconstruction (fig. 5), 
drawn by W. H. Godfrey in 1907, of the Fortune theatre, 
following the builder’s specification, appears to approach very 
nearly to satisfying all the requirements. (See * ‘ The Elizabethan 
Stage,” in the Quarterly Revinv (London), April 1908.) 

In the i6th and 17th centuries a favourite kind of theatrical 
representation was in the form of “ masques,” with processions of 
grotesquely attired actors and temporary scenic effects of great 
splendour and mechanical ingenuity. In the reigns of James 1. 
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and Charles 1 ., lien Jonson and the architect Inigo Jones worked 
together in the production of these “ masques/* Jonson writing 
the words and Inigo Jones devising the scenic effects, the latter 
b^ing very costly and complicated, with gorgeous buildings, 
landscapes, and clouds or mountains, which opened to display 
mimic deities, thrown into relief by coloured lights. These 
mas(iues were a form of opera, in which lien Jonson*s words 
were set to music. Ben Jonson received no more for his libretto 
than Inigo Jones did for his scenic devices, and w’ns not un- 
naturally annoyed at the secondary place which he was made 
to Oixupy: he therefore revenged himself by writing severe 
satires on Inigo Jones and the system which placed the literary 
and mechanical parts of the opera on the same footing. In an 
autograph MS. which still exists this satirical line occurs 
“ Painting and carpentry are the soul of masque ” (see Cunning- 
ham, Life of I fit go Jones, London, 1848). 

In Italy, during the i6th century, the dnama occupied a 
more important position, and sevtTal theatres were erected, 
professcdl)' on the model of the classic theatre of Vitruvius. 
One of these, the Teatro Olimpico at Vicenza, still exists ; it 
was designed by Palladio, but was not completed till 1584, 
four years after his death. It has an architectural scena, with 
various orders of columns, rows of statues in niches, and the 
three doors of the classic theatre ; but the whole is painted with 
strong perspective effects which arc very unclassical in .spirit. 
Scamozzi, Palladio’s pupil, who completed the Teatro Olimpico, 



built another pseudo-classical theatre in 1588 at Sabbionetta for 
the duke Vespasiano Gonzaga, but this does not now exist. 

In France the miracle play developed into the secular drama 
rather earlier than in England. In the reign of Louis XL, 
about 1467, the Brothers of the Passion ’* had a theatre 
which was partly religious and partly satirical. In the i6th 
century Catherine de’ Medici is said to have spent incredible 
sums on the dresses and scenery for the representation of the 


Italian ballet ; and in the middle of the 17th century the regular 
opera was introduced at Paris. 

At the end of the i8th century the theatres of .San Carlo 
at Naples, La Si'ala at Milan, and I.a Fenice at Venice were the 
finest in Europe : all these were rebuilt in the 19th century. 



tiG. 5. — The Fortune Theatre ; restoration of Walter II. (lodfrey. 


but have been eclipsed by the later theatres of London, Paris, 
St Petersburg and other great citie.s of Europe and America, 
both in size and architectural splendour. 

Authoritiks. — Much valuable information about the early 
theatres of London is j<iven by Wilkinson, Londina illustrata (1819), 
m which are engravings of some of them. See also Collier Hist 
of Dramatic Poetry (1879) ; Halliwell-Phillipps, Life of Shakespeare 
(1883); K. Lowe, Life of T. Hclterton ; Malone, History of the 
Stage (1790), republished by Boswell in 1821 ; the publications of 
the New Shakspere Society; the Ninth Report of the Historical 
MSS. Commission ; and a series of articles on early London theatres, 
by T. F. Ordish, in The Antiquary, vols. xi., xii. and xiv. (1885-86)! 

On the problems connected with the construction of the Eliza- 
bethan theatre, see Dr Cecil Brodincier, Die Shakespeare-Buhne 
nach den alien Buhneranweisnngen (Weimar, 1904) ; Dr Paul 
Monkemeycr, Prolegomena einer Darstcllung der Pnglischen Volks^ 
biihne zur Elizabeth und Stuart Zeit (I,eipzig, 1905); Dr Richard 
Wegener, Die Buhneneinrichtung des Shakespeareschen Theaters nach 
dem zeitgenossischen drama (Halle, 1907) ; George F. Reynolds, 
Some Principles of Elizabethan Staging (Chicago University, looO '* 
K. K. Chambers, “ The Stage of the Cilobe,” in vol. x. of the Strat- 
ford Shakespeare (1904); Victor E. Albright, A Typical Shake- 
sperian Stage (New York, 1908). (J. H. M’. ; II. Ch.) 

Modern Stage Mechanism 

A movement known as “ Stage Reform ** originated in 
Austria about 1880, with the primary object of encouraging 
the greatest possible imitation of nature in the presentation of 
opera and drama. The rudiments of art as understood by 
painters, sculptors, architects and the cultured public of the 
day were to be applied to the stage, and a true scenic art was 
to take the place of the nonde.script mounting previously given. 
To facilitate the efforts of the scenic artist, the fullest applica- 
tion of mixlcrn science, notably of mechanics and hydraulics, 
and the introduction of up-to-date methods of lighting were 
considered essential. The numerous fatal conflagrations 
which had originated on the stage caused the question of pro- 
tection from fire to be closely associated with this movement. 
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and the enterprise made great headway, more particularly on 
account of the protective measures against fire proposed soon 
after the burning of the old Ring 'Fheatre at Vienna. The 
movement gradually developed throughout Austria and Ger- 
many and spread l^yond the frontiers of these countries. Con- 
currently, independent movements originated elsewhere, and 
from 1885 to 1895 a transitional period may be said to have 
existed for the stage, both in Europe and in the United States, 
but by the dose of the 19th century the necessity for reform 
was recognized in every country. During the transitional 
time various unsatisfactory experiments were made, some of 
the boldest experiments proving costly failures, yet serving, 
because of such features as were valual^le, as a basis for further 
developments. Great Britain and France were almost the last 
countries touched by this movement, although in England 
throughout the ’nineties there was considerable improvement 
in actual scenic art and stage-mounting, as far as this could be 
brought about without the aid of improved stage mechanism. 

Among those primarily responsible for this new epoch in 
scenic art in Great Britain were Sir Henry Irving and Mr 
Beerbohm Tree, both actor-managers, Mr Hubert von Herkomer, 
R.A., Sir L. Alma-Tadema, R.A., and Mr Edwin O. Sachs, 
architect. Although almost last in the application of stage 
reform in its best sense, England really completed the experi- 
mental period with the modernization of the Royal Opera 
House, ( ovent Garden, where, by the opening of the season 
of 1902, the directorate were provided with the latest improve- 
ments of mechanical skill for the almost complete re-equipment 
of stage scenery, 'bhis work of remodelling was carried out by 
the Grand Opera Syndicate, with Mr Edwin 0 . Sachs as tech- 
nical adviser and architect. Modern mechanism has also been 
applied at the Apollo Theatre, London, where, however, the 
stage equipment was bodily imported from the Continent and 
does not include any mechanically or elcctri('ally driven parts, 
manual labour alone being used. The stage mechanism which 
was employed in the equipment of the Royal Opera House, 
Covent Garden, embodies the Sachs system of dividing the stage- 
floor into a few large sections and working them with the aid 
of electrical power, the Brandt system of counter-weighting 
for the suspension of all scenery from above, the application 
of light in four colours by electricity, and the designing of all 
scenery to accord as much as possible with nature, the whole 
mounting being built up on the basis of a flat stage as distinct 
from the sloping stage of old. 

The classification of stages generally, both home and foreign, 
whether for the production of opera or plays, should be made 
stage 3 .S follows ; wood stages, wood and iron stages, and iron 
Meehan- stages, with subdivisions according to the power chiefly 
tarn. employed in working the appliances. These subsections 
are : manual labour, hydraulics and electricity. Owing to the 
almost entire absence of steam for motor power in connexion with 
stage machinery, a separate subdivision for appliances where 
steam is employed is not required. With the wood stage and the 
wood and iron stage manual labour alone is utilized. But in 
the iron stage manual labour, hydraulic power and electric 
power are either used individually, or a combination of any 
two or three of these classes is applied. The first scries of stages 
built in accordance with the principles of Stage Reform was 
erected on what was termed the “ asphalcia ” system, in which 
direct hydraulic power was utilized throughout. The stage- 
floor is divided into innumerable small sections supported on 
rams (some working telescopically), whilst everything suspended 
from above is also worked mechanically by hydraulic power. 
Notable examples are the Budapest Opera House and the 
Municipal Theatre at Halle. 

The next type is that of the stage of the Court Theatre, 
Vienna, which, although based to a considerable extent on the 

asphaleia ” system, showed somewhat larger sections. These 
are suspended by cables and worked indirectly by small 
hydraulic rams placed at the side, whilst the whole of the top 
work is manipulated by manual labour with the partial assist- 
ance of counter- weights. The next type is the Brandt type, 
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where the number of divisions of the stage is further reduced 
to a few medium-sized sections, worked by means of a com- 
bination of a central hydraulic ram and suspended cables duly 
counter-weighted. The top work in this case is entirely counter- 
weighted, and requires the least possible manual labour for 
manipulation. An e.xample will be found at the Wiesbaden 
Court rheatre. We next have the Sachs system, where electric 
power is substituted for hydraulic power, the number of stage 
divisions limited to several large sections, suspended on cables 
partly counter-weighted and partly worked by electric motors, 
while the whole of the top work is balanced on a system similar 
to that of the Brandt, with intermediate electric motors for 
the manipulation of particularly heavy loads. It is this last 
system that has been adopted at the Covent Garden Opera 
House, with the modification that the top work is entirely 
operated on the latest development of the Brandt system of 
manual labour and counter- weights. Another example of the 
Sachs system, as far as individual stage sections are concerned, 
will be found in a portion of the Theatre Royal, Drury Lane. 

Regarding the question of expense and practicability, the 
hydraulic system has generally been found to be expensive and 
impracticable. The system of the Court Theatre, Vienna, 
though practicable, is costly both in capital and annual outlay. 
The Brandt method of equipping the upper stage mechanism has 
been found particularly suitable for medium-sized theatres, 
and not expensive. The S.achs system has been found practic- 
able, of moderate initial cost and minimum annual outlay. 
The advantages of electricity over hydraulic power have been 
most marked both in capital and in annual expense. There is 
of course a far greater initial outlay required to-day than with 
the wooden stage of old, but the saving in stall and wear and 
tear of the scenery, and the absence of expensive temporary 
makeshifts, repairs and reinstatements, compensate for this by 
a material reduction of annual charges. It is known as a fact 
that upon an overhaul of the Covent Garden eejuipment being 
ordered after five years’ running, the contractors could not find 
anything to do in the way of repairs or reinstatements. The 
stage carpenter has long reigned supreme in England and France, 
although in England there arc already one or two notable 
exceptions of men who are advancing to the position of engineers 
rather than carpenters. In Germany and Austria the stage 
carpenter is already being replaced in most theatres by men of 
engineering or technical training, as the more complex arrange- 
ments of a modem stage demand intelligent and careful control. 
It is merely a question of time for the engineer to obtain general 
control in these matters. 

Regarding the actual designing and painting of the scenery, 
the English scene-painter may now be considered in advance 
of his Continental and American colleagues, although scene- 
the productions of some notable ateliers at Vienna painting, 
and Munich run the English scene-painter’s work very 
closely. In 1890 Vienna was in advance of England in scene- 
painting, but the English scenc-painters have since then rapidly 
come to the front, and it is to be anticipated that it will never 
again be necessary to import scenery from Austria, as has been 
the case, both at the Theatre Royal, Drury Lane, and at the 
Royal Opera House, Covent Garden. As a matter of fact, 
scenery from Covent Garden and Drury I^ne is already exported 
to the United States. The position of the scene-painter is 
particularly difficult, inasmuch as whilst artistic temperament 
and thorough knowledge of art are essential for the practice of 
his vocation, it is equally essential that he .should be thoroughly 
practical and to a considerable extent a mechanic. He lacks 
recognition among artists and there is unfortunately a tendency 
to depreciate his work. 

During the period of interregnum in sta^e reform there ap- 
peared a number of faddist inventions which, while creating 
public interest, cannot be con.sidercd of lasting Mnden 
practical utility. Thus in the United States an at- Invea* 
tempt was made to have a large platform constructed 
like a lift, bodily rising and falling, with three different tiers or 
stages on which scenery could be mounted at different levels 
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and then raised or lowered into position. Again, at Munich, 
a scheme of turn-tables based on the Japanese revolving stage 
was put forward, but this can only be looked upon as an in- 
teresting experiment of little practical value. 

Numerous methods of illuminating the stage have similarly 
been attempted, with the aid of search-lights, and proscenium- 
lights, or by the absence of foot-lights, and the like, 

^ ’ but the general method of lighting the stage from 
the top with battens, from the side with wing-ladders, 
and from below with foot-lights, if carefully regulated 
and skilfully handled, produces excellent results. 'Fhc 
lighting arrangements as practised at the Royal Opera 
House, Co\ ent Garden, in which building the lighting 
engineer is Mr Crawshaw and the consulting engineer 
for the lighting installation was ^Ir Bowles, leave 
nothing to be desired from an artist’s point of view. 

The great diOiculty of the light coming too strongly 
from below, i.e. from the foot-lights, can be overcome 
by the regulation and colouring of the lights. 

As examples of modern mechanism, two photo- 
graphs have been reproduced showing views of the 
electrical stage bridges ■’ of the Royal OpiTa House, 

Covent Garden, and of the 1'heatrc Royal, Drury 
Lane, respectively, both on the Sachs system (see 
PI. III.). A small general plan and section of the 
Covent Garden stage are also shown (sec fig. 6), 
and another illustration (see PI. IV.) presents the 
“ gridiron ’’ at Covent Garden on the Brandt 
system. 

The following is a detailed description of the Covent 
Garden installation. 

The stnj^e may be described as consistinp: of a scries of 
six horizontal sections running paralhd with the curtain 
line from front to back, eacli section being 8 ft. wide, 
and tlie whole bein^i; followed by a large back or rear 
stage. The first section contains iiotliing but a plain 
“ carpet cut,” and openings to lake the old-fashioned 
” grave ” trap, ” star ” trap, or other similar contriv- 
ances. The second and third sections comprise large 
bridges, which can be raised 6 ft. above the stage or 
lowered 8 ft. below the stage, constructed in two levels, 
on tlie lower level of which appliances can be installctl 
for the purpose of raising minor platforms above stage 
level or sinking traps and the like. The fourth, fifth 
and sixth sections comprise large bridges running right 
across the stage front, which can be raised g ft. above 
the stage or lowered 8 ft. below it. The back stage has 
no openings or mechanism beyond certain trap-doors to 
a scenery store, and the necessary eL*ctrical mechanism 
for raising and lowering setmery for storage x’urposes. 

Between the various sections of the .stage, long longi- 
tudinal flaps, 2 ft. wide, have been formed, which can 
be easily opened to allow stx-iiery to be passed through 
below for transformation scene.s and the like. Each 
section is equipped with what is termed a pair of 
chariots, to hold ”wing” lights placed on so-called 
wing ladders. All the electrical bridges arc worked 
from the ” mezzanine ” le\'el and from ordinary switch- 
boards, and cati lie raised and lowered at various 
speeds, and take loads up to 2 tons. Tliey can be 
moved witliout vibration or noise at a cost of about 
id. for power on a full rise when loaded. 

Above the stage level each section has its series of lines 
to take cloths, borders, itc. Each section has a batten, 
from which the electric battens are suspended, and has 
also a large wooden lattice girder, from whii:h heavy 
pieces of scenery can be hung. There are, on the 
average, about ten lines for orcliii.ary battens, a girder 
batten, and a light batten to each section ; besides these fines, 
there arc the equipments of flying* apparatus and the like, whilst 
in front there are, of course, the necessary lines for tableaux curtains, 
act-drops and draj)eries. Everything that is suspended from 
above can ])e worked at stage level or at trither of the gallery levels, 
every scene being counter-weighted to ,a nicety, so tliat one man 
can easily handle it. No mechanical contrivance is required, and 
in practice quite a number of scenes can be rapidly changed in a 
very short time. Throughout the structure and mechanism steel 
has been used, with iron pulleys and wire cable ; and the inflam- 
mahlft materials have been absolutely reduced to the flooring of 
the gridiron and galleries and the hardwood flooring of the stage 
and mezzanine. In other words, an absolute minimum of inflam- 
mable material replaces what was almost a maximum ; and seeing 


that the electric light has been installed, the risk of an outbreak 
of fire or its spread has been materially reduced. 

No mention of stage mechanism would be coiuplcto unless mention 
were made of the necessity of providing a carefully made and 
easily worked fire-resisting curtain of substantial but light con- 
struction. On the Continent metal curtains are favoured. In 
England the double asbestos curtain is more common. Tli«‘ London 
County Council prefer a steel framing with asbestos wire-wove 
cloth on both faces, the intervening space being filled with slag 
wool, well rainmctl and packed. Such curtains are somewhat 

p- 
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Fig. 6 . — Plan and Section of Covent Garden Stage. 

heavy ami require counter-weighting to a nicety, but if w'ell made 
and fitted may be ileemed salisfai'tory. it is advisalde to fit 
drenchers above fire-resisting curtains and to so arrange the w’orking 
of the curtain that it can be lowered from four points, i.r, from botli 
sides of file stage, from the })rom])t side flies and from the stage 
door. According to the Lord Chamberlain’s rules, fire-resisting 
curtains must be lowered once during a performance. I his is a 
wise measure for testing the elficiency of the appliances. 

Autiioritiks. — Modrrn Ofyera Jlouses and Theatres, 3 vols. grand 
folio, by hklwin O. Sachs (1896-99); Sta^e Construction, 1 vol. 
grand folio, by Julwin O. Sachs (1H96) ; ” iingincerin^” ; Articles 
on Stage Meehan ism, by ICdwin O. Sachs (1^^95-97); Fires and 
Public Fuiertainments, l vol. qiiarto, by Edwin O. Sachs (1807) ; 
Le Thddtrc, 1 vol. oct., by Charles Gamier (1871); Acs Theatres 
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Anf^Uii^, by Georges Bourdon (1902); Die Theater, Vienna, 2 vols. 
quarto, by Josef Bayer (1894). (K. O. S.) 

“ Spectacle 

'Fhe appeal to the eye has been the essential feature of 
dramatic production in its many stages of development from 
the earliest limes of the miracle plays and “moralities,” 
mummers and morris-dancers, down through the centuries, in 
the form of masques and ballets, to the luxuriance of scenic and 
costume display that is lavished on the latest forms of theatrical 
entertainment. Considering the enormous advance that has 
been made in mechanical appliances, more especially in the 
increased powers of illumination supplied by gas and electricity ^ 
as compared with oil and candles, we must acknowledge that the 
artistic achievement of spectacle has hardly kept pace with the 
tiiTU's. If w e may credit the veracity of contemporary chroniclers, 
the most ( laborate effects and illusions were successfully at- 
tempted in the various courtly entertainments that are recorded 
under the Tudor and Stuart dynasties, and found perhaps their 
most sum|)tuous expression in the courts of Louis XIV. and 
Louis XV. It would be a difficult task for the most experienced 
of modern stage managers to rival the splendours of apparel 
and the ingenious devices that were exploited in increasing 
magnificence during successive periods, as described by Froissart, 
Ilolinshed, Cavendish, Stow, Pepys and other writers. 'Fhe 
sums cxp(‘nded on these entertainments were prodigious, and 
a perusal of the extraordinarily detailed descriptions of such 
lavishly appointed masques as those designed by Inigo Jones 
in particular renders credible the statement that a certain 
masque presented before Charles T, at the Inns of (.'ourt in 1633 
cost £21,000, Spectacle in its earlier phases appears to have 
existed chiefly in connexion with court and civic ceremonial : as 
evidenced in the wonderful pageantry of the Field of the Cloth 
of Gold ; in such princely entertainment as the Revels at 
Kenilworth, when the Karl of Leicester welcomed Queen 
Elizabeth in a series of splendid fetes ; and in the more accom- 
plished imaginings of Ben J orison, decorated by Inigo Jones, 
such as the Inns of Court masque, already cited. The sr'enic 
effects and illusions which had evidently been brought to great 
perfection in these masques were not devoted to the servdee 
of the drama in the public theatres until Davenant introduced 
them at the period of the Restoration, although simple scenery, 
probably mere background “ cloths,” had been seen on the 
stage as early as 1605. The built-up stage pictures, familiar 
to us as “ set-scenes,” arc said to owe their origin to Philip James 
dc Loutherbourg, R.A., and to have been first used in 1777 ; 
but it is difficult to believe that some such elaborate construc- 
tions had not already enjoyed a term of popularity in view 
of the contemporary paintings and engravings of the epoch of 
Louis XIV., who was himself not averse from appearing (in 
1653) as “ Le Roi Soleil ” in the midst of an enlonrage com- 
bining much that was artistic and fanciful with the most pompous 
and most absurd incongruities of character and costume. A 
greater measure of elegance and refinement distinguished the 
spcctacl(‘s of the reign of Louis XV., inspired by the delicate 

^ 'fhe Savoy Theatrt?, London, was first entirely lighted by 
electricity in 18S2. 'flic various methods of lighting used have 
been an important item in the production of striking effects, 'fhe 
old system of a row of “ foot-lights,” with their unpleasant upward 
sliadow, is now almost obsolete. Dip candles were used till 1720, 
when moulded candles were introduced into French theatres. The 
next iiiiproveincnt was tlic lamp of M. Argand, with its circular 
wick. In 1822 gas was first used in a Parisian theatre, next came 
the oxyhydrogen lime-light, used for special effects, and then 
electric lighting. 

The old way of producing lightning was to blow lycopodium or 
powdered resin with bellows through a flame, and this is still used 
m realistic ('fleets of conflagrations. IVTcirc effective lightning is 
now made by flashing the electric light behind a scene painted 
Avith clouds, in which a zigzag apt'rturo has been cut out and filled 
with a transjmrent substance. 'Phunder is made by shaking larg(? 
sheets of iron. Wind is imitated by a machine with a cogged 
cylinder, which revolves against coarse cloth tiglitly stretched. 
The sound of rain is produced by shaking parched peas in a metal 
cylinder. 
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art of Watteau, Boucher and Lancret, and preserved for our 
delectation in their delightful canvases. Under the French 
Revolution the spectacular ballet lost much of its prestige ; 
and its decorative features were for a time principally associated 
with the fetes inaugurated by the Republic, and presented in 
the classic costume, which the severity of the new rc^^gime 
adopted as a reaction, or as a protest against the frivolities and 
furbelows of the obliterated monarchy. The Festival of the 
Supreme Being, decreed by the National Convention, designed 
by David and conducted by Robespierre, was perhaps the most 
impressive spectacle of the close of the i8th century. 

The 19th century saw spectacle devoted almost exclusively 
to theatrical entertainment. In London, melodrama, both of 
the romantic and domestic description, claimed its illustrative 
aid. At Drury Lane Theatre (which, with Covent Garden, the 
Adelphi and Astley’s, was first illuminated by gas in 1817-18) 
the Cataract of the Ganges, with its cascade of real water and its 
prancing steeds, made a great sensation in 1823, and the same 
stage in 1842, under Macready’s management, displayed the 
“ moving wave ” effect in the Sic-ilian view's, painted by William 
Clarkson Stanfield for Ads and Galatea. The Lyceum 'rheatre 
from 1847 introduced a long series of elegant exlra\a- 

ganzas from the pen of J. R. Blanche, elaborately illustrated 
by the scenery of William Beverly. The Golden Branch, the 
King of the Peacocks and the Island of Jeivels (Christinas 1849) 
were the most remarkable of these productions, and were 
noteworthy as originating the fantastic fairy pictures that 
became known as “ transformation scenes,” and w(tc copied 
and popularized in all directions. Beverly^s skilful brush 
was at a later date employed at Drury Lane to enhance the 
attractions of a succession of spectacular versions of Sir Walter 
ScolCs novels, Amy Robsart (1870), Rob Roy (with a beautiful 
panorama of the J rossachs scenery), Rebecca, England in the 
Days of Charles II., and others. Later still, under the regime 
of Sir Augustus Harris and his successors, spectacle at Drury 
Lane assumed even more costly proportions, and modem 
melodramas, representing well-known localities with extra- 
ordinary fidelity and all kinds of disasters from earthquakes 
to avalanches, have been alternated with sumptuously mounted 
pantomimes (so-called), in which the nominal fairy-tales were 
almost smothered by the paraphernalia of scenery and costume. 
It is remarkable that, for a “ run ” of ten W('eks only, such a 
sum as £16,000 each can have been profitably expended on 
more than one of these productions. 

London playgotTs will recall the processional glories ot A Dream 
of hair Women, designed by Alfred 'J'liompson ; The Land of hairy 
Tales, by Percy Anderson ; and The Silver Wedding (Puss in Boots), 
The J^aradise. of the Birds (Babes in the Wood), and J'ke Gods and 
Goddesses of Olympus (jack and the Beanstalk), for which Mr Wil- 
helm was responsible. The Armada, a historical drama (1888), also 
deserves to be remembered for the completeness and excellence of 
its s])ectacular features. In addition to the names of Clarkson 
Stanfield and Beverly, already cited as mast('rs of scenic art, it 
must not be forgotten that the skill of David Roberts was also 
devob'd to the embellishment of the stage ; and the names of 
Grieve, the Tclbins (father and son), Hawes Craven, and J. llarker 
have in suc'cessive years carried on the best traditions of the art. 
Alfred 'Fhompson was one of the first to revise the conventionalities 
of fanciful stage costume, and to impart a French lightness of 
touch and delicacy of colour. A ballet, Ynlande, which he dressed 
for the Alhambra in the ’sixties, was the first Ja])anese sjK-ctacle 
to grace the English stage ; and lie was also mainly responsible 
for the attractions of Bahil and Bijou, which cost upwards of 
£i 1,1)00 at Covent Garden Theatre in 1872, and was at the lime 
considered to have surpassed all former spectacular accomplish- 
inents. It achieved, however, merely a sucres d'estime, and has 
bcxjucathed to a later generation only tlic recollections of its 
“ Spring ” choir of boys, and of the brillianf danseiise, Hcnriette 
d’Or, wlio revived iiKunories of the great days of the ballet, when 
Taglioni, Cerito, Elssler, Duvernay and other “ Deesses de la 
Danse.” ajipeared under Lumley’s management at the old Her 
Majesty’s Theatre in the Ilaymarket. Since the memorable 
tenancy of Sadler's Wells Theatre by Phelps (1844-62), Shake- 
speare and s])ectacle have been honourably associated, ('harlcs 
Kean's revivals at the Princess's Theatre (i8«;o“59) deservedly 
attracted considt^rable attention for the splendour and accuracy 
of their archaeology. Byron's Sardanapalus was also a triumph 
for the same management in 1853 ; and the same theatre three 



736 


THEATRE 


ilccades later witncssctl the production (December 1S83) by Wilson 
Barrett of Claudian, a romantic poetic dratiKi of classic days, 
mounted so extjuisitely as to gain Ruskin’s enthusiastic praise. 
But undoubtedly the earliest noteworthy alliance of spectacle with 
Shakespeare was made by Sir Henry Irving at the Lyceum. The 
art of Royal Academicians was happily enlisteil to add lustre and 
distinction to his productions. Havenswood and the sumptuously 
presented Henry VIII. (1892) owed much to the co-optTation of 
Mr Seymour Lucas. Sir Lawrence Alma-Tadema sutjervised Cym- 
Inline and Coriolanus (1901), whilst Sir Edward Burne-Jones inspired 
the decoration of King Arthur (1895). In Tennyson’s Cup (pro- 
duced in January 1881) a.nd in the beautiful revival of Romeo and 
Juliet it was felt that j>erfection of stage illusion could scarcely 
go farther, but the next production, Much Ado about Nothing, 
with its superb church scene by 'IVlbin. was admittedly Irving’s 
crowning success, alike from the artistic, the dramatic, the spec- 
tacular and the financial standpoints. Great praise was etpially 
won by the version of Faust, which was frankly spectacular, and 
by the more recent Robespierre by Sardou. Shakes|XNire ami the 
poetic drama were also finely illustrated by Mr Beerlxihm Tree, 
who secured Sir Lawrence Alma-Tadema’s interest for Hypatia at 
tlie Haymarket, and Julius Caesar at the new His Majesty’s ; 
whilst for his later productions. King John. A Midsummer Night's 
Dream. Herod (by Stephen Phillips), Twelfth Night (1901), and 
such later plays as his revival of Antony and Cleopatra (1907), he 
was assisted by the designs of Percy Anderson, an artist who made 
his mark in the costumes for a series of the operas at the Savoy 
Theatre, notably the* 15th-century dresses for the Reality Stone. 

Spectacular features of exceptional refinement distinguished the 
pantomime of Cinderella, presented by Mr Oscar Barrett at the 
Lyceum Theatre in Christmas 1893, and designed by Mr Wilhelm. 
This prtxluction also enjoyed a prosperous season in New York. 
The system of international exchange seems to hold good in stage 
spectacle as in other cases, and in return for English successes 
that have been welcomed in America, Augustin Daly’s Shakespearean 
productions were greatly admired in London, father entertain- 
ments of a more absolutely spectacular order found acceptance 
in London, In connexion with Barnum and Bailey’s Hippodrome, 
Imre Kiralfy’s show, Nero, constituted a “ mammoth combination,” 
and attracted crowds to ” Olympia ” in 1890. The success of this 
latter spectacle of colour and movement, which was also designe<l 
by Mr Wilhelm, inducetl Mr Kiralfy to produce a still more am- 
bitious entertainment the following season, Venice, designed by the 
same artist. A spectacle on these lines may lie regarded as the 
outcome of such ballets as have long l)een popular on the continent 
of Europe— -especially in Italy, where grace of movement and 
spontaneity of gesture are natural to the people, and greatly facili- 
tate such an enterprise as the famous Excelsior ballet of Manzotti, 
which lasted a whole evening, in several acts, an<l required the 
services of hundreds of figurantes. Excelsior was originally pro- 
duced at La Scala, Milan, in January 1881, and was subsequently 
given with great success at the Eden Theatre, Paris, in 1883. The 
revived popularity of the modern ballet, as at the Empire Theatre, 
Ltindon, has also been associated with some memorable triumphs 
of spectacle with w’hich the name of Mr Wilhelm was closely 
identified as designer. (C. Wi.) 


Law Relating to Theatres 

It was not until comparatively late in Roman history that 
acting became a distinct calling. The troops of public actors 
(nnnisieria publica) were generally slaves, and their earnings 
enriched their masters more than themselves. 

The regulation of the theatre by legislation (except as to struc- 
ture) belongs chiefly to the time of the lower empire, in which it 
depended almost wholly upon constitutions of Theodosius and 
Valentinian, incorporated in the Thcodosian Code (Tit. xv. 5, 6, 7), 
anil a century later to a large extent adopted by Justinian. In 
the whole of this law there is an evident attempt at a compromise 
between the doctrines of Christianity and the old Roman love of 
public spectacles of all kinds. It deals less with theatrical repre- 
sentations proper than with gladiatorial contests and chariot races.’ 
I'he Theodosian Code provided that the sacraments were not to be 
administered to actors save where death was imminent, and only 
on condition that the calling should be renounced in case of recovery. 
Daughters of actors were not to be forced to go on the stage, pro- 
vided that they lived an honest life. An actress was to be allowed 
to quit the stage in order to become a nun. There were also 
numerous sumptuary regulations as to the dress of actors. None 
of the law which has bwn mentioned so far was adopted by Jus- 
tinian, but what follow'S was incorporated in Cod. xi. 40 {De Spec- 
taculis et Scenicis), which consist.s entirely of extracts from the 
Theodosian Code of a very miscellaneous nature. Provision was 
made for the exhibition of public games and theatrical spectacles 

* The word ludi seems sometimes to include, sometimes to exclude, 
dramatic performances. Its n^aning in a particular instance 
depends on the context. 


by magistrates, practically confining them to exhibiting m tluir 
own cities. Statues of actors were not to 1)0 placed in the public 
streets, but only in the proscenium of a theatre. A governor of a 
province was entitled to take the money raised for public games 
tor the purpose of repairing the city walls, pro^ ided that he gave 
security for afterwards celebrating the games as usual. Munii i- 
palities were encouraged to build theatres (Dig. i, 10, 3). By 
Novel cxvii., it was ground for divorce if a wife went to the theatre 
without her husband’s knowledge. In Cod. iii. 12, ii {De Fenis) 
is a constitution of Leo and Anthemius forbidding dramatic repre- 
sentations on Sumlay. The Digest (iii. 2) classrd all who acted 
for hire {omnes propter pecuniam in scenam prodemites) as infamous 
I)ersons. and as such debarred them from filling public offices. A 
mere contract to perform not fulfilled did not, however, carry 
infamy with it. By Novel li. actresses could retire from the stage 
without incurring a penalty even if they had given sureties or 
taken an oath. There was probably a censorship at certain periods, 
IS well as provisions for safety of the builtling and the audience 
(Tacitus, Ann., iv. 63; Leonine Constitutions, ixiii.). The seats 
were allocated by the stale, and the care of the building committed 
to certain magistrates {Novel cxlix. 2). 

England . — In England, as in other countries of western 
Europe, theatrical legislation was of comparatively recent 
introduction. Such legislation was unnecessary as long as 
the theatre was under the control of the Church and actors 
under its protection, the Church having turned to its own uses 
what it Wcis powerless to prevent. 'The earliest regulations 
were therefore, as might be expected, made by the Church 
rather than by the slate. The ecclesiastical ordinances were 
directed chiefly against the desecration of churches, though they 
sometimes extended to forbidding attendance of the faithful as 
spectators at pla>*s even of a harmless kind.® Sacraments and 
Christian burial were denied by the canon law to actors, whose 
gains, said St Thomas, were acquired ex turpi causa, ^ and w ho, if 
they exceeded what was proper, might he in mortal sin. It was a 
doubtful point as to whether spectators might not be in similar 
case. The same law forbade plays to be acted by the clergy, 
even under the plea of custom, as in Christmas wxek, and 
followed the code of Justinian in enjoining the clergy not to 
consort with actors or be present at plays (sec Decretals, iii. 
I, 12 and 15, De Vita et lionestate Cleticorum). As late as 1603, 
canon Ixxxviii. of the canons of the Church of England enacted 
that churchwardens were not to suffer plays in churches, 
chapels or churchyards. The latest occurrence of such a play 
seems to have been at Oxford in 1592. 

The Reformation marks the period of transition from the 
ecclesiastical to the non-ecclesiastieal authority over the drama. 
Precautions began to be taken by the crown and the legislature 
against the acting of unauthorized plays, by unauthorized 
persons, and in unauthorized places, and the acting of plays 
objectionable to the government on political or other grounds. 
I he protection of the church being withdrawn, persons not 
enrolled in a fixed company or in possession of a licence from 
the crown or justices wxre liable to severe penalties as vagrants. 
The history of the legislation on this subject is very curious. 
An act of the year 1572 enacted that “ all fencers, bcarwards, 
common players of interludes, and minstrels (not belonging to 
any baron of this realm, or to any other honourable person of 
^eater degree),” wandering abroad without the licence of two 
justices at the least, were subject “ to be grievously whipped and 
burned through the gristle of the right car with a hot iron of 
the compass of an inch about.” I’his statute was superseded 
39 Ehz. c. 4, under which the punishment of the strolling 
player is less severe, and there is no mention of justices. I'he 
jurisdiction of justices over the theatre disappears from legislation 


uiir. m.iy juuge irom Horace s line i. 10, 38): Quae 

ncaue in aede sonent certantia judice Tarpa. 

• A large number of such ordinances will be found cited in 
Prynne, litslnoma^ix ; Bossuct, Maximes et rtfiexions sur la 
comidte ; Manana, De SpectacuKs. They followed the almost unani- 
mous condemnation by the Christian fathers. Sec, for example, 
( hrysTOtom, Con/ra Ludos et Theaira : Tertullian, De Spectaculis ■ 
.\ugustinc, De Civ. Dei, i. 31, Confessions, iii. 2 ; Dill Ifoman 
Society, pp. 47, 1 17. 

* For this reason it appears to have been the custom in France 
for actors to be married under the name of musicians See Hist 

f vi. 381. The difficulties 

citttmhng the funeral of Moli^re arc well known. 
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from that time until 1788. In 39 Eliz. c. 4 there is a remark- 
able exception in favour of persons licensed by Dutton of 
Dutton in Cheshire, in accordance with his claim to liberty 
and jurisdiction in Cheshire and Chester, established in favour 
of his ancestor by proceedings in quo warranto in 1499.^ The 
stricter wording of this act as to the licence seems to show that 
the licence had been abused, perhaps that in some cases privi- 
leges had lH‘en assumed without authority. In 14 Eliz. c. 5 
the privileges of a player attached by service of a noble or 
licence from justices, in the later act only by service of a noble, 
and this was to be attested under his hand and arms. I'he 
spirit of the acts of Elizabeth frequently appears in later legis- 
lation, and the unauthorized player was a vagabond as late as 
the Vagrancy Act of 1744, which was law till 1824. lie is not 
named in the Vagrancy Act of 1824. The 'riieatrc Act of 1737 
narrowed the definition of a player of interludes, for the pur- 
poses of punishment as a vagabond, to mean a person acting 
interludes,- cS:c., in a place where he had no legal settlement. 

Jkfore the Restoration there were privileged places iis well as 
privileged persons, e.g. the court, the universities, and the inns 
of court. With the Restoration privilege became practically 
confined to the theatres in the possession of those companies 
(or Ihcir rej)rescntatives) established by the letters patent of 
Charles IJ. in 1662. In spite of the patents other and un- 
privileged theatres gradually arose.^ In 1735 Sir John Barnard 
introdiH'ed a bill “ to restrain the number of playhouses for 
playing of interludes, and for the better regulation of common 
players.” On Walpole’s wishing to add a clause giving parlia- 
mentary sanction to the jurisdiction of the lord chamberlain, 
the mover withdrew the bill. In 1737 Walpole introduced a 
bill of his own for the same purpose?, there being then six 
tlujatrcs in London. 'I'he immediate cause of the bill is said 
to have been the y)roduction of a political extravaganza of 
Fielding’s, The (lolden Rump, The bill passed, and the act of 
TO Geo. II. c. 28 regulated the theatre for more than a century. 
Its effect was to make it impossible to establish any theatre 
except in the city of Westminster and in places where the 
king should in person reside, and during such residence only. 
'File act did not confine the jn*erogative within the city of 
Westminster, but as a matter of policy it was ncjt exercised in 
favour of the non-privileged theatres, except those where the 
“ legitimate drama ” was not performed. 'I'he legitimate 
drama was thus confined to Ccjvent Garden, Drury Lane and 
the Ilayrnarket frcjm 1737 to 1843. 1-^^^ prcjvinces patent 

theatres were established at Bath by 8 Geo. 111 . c. 10, at 
T.iverpool by tt Geo. III. c. 16, and at Bristol by 18 Gcio. 111 . 
c. 8, the? act of J737 being in each ease repealed pro tanto. The 
acting of plays at the universities was forbidden by 10 Geo. II. 
c. 19. it is not a little remarkable that the universities, once 
possessing unusual dramatic privileges, should not cmly have 
lost those privileges, but have in addition become subject to 
special disabilities. 'Fhe restrictions upon the drama were 
found very inconvenient in the large towns, especially in those 
which did not possess patent theatres. In one direction the 
dilTiculty was met by the lord c’hambcrlain granting annual 
licences for performances of operas, pantomimes and other 
spectacles not regarded as legitimate drama. In another 
direction relief was given by the act of 1788 (28 Geo. III. c. 30), 
under which licences for occasional performances might be 
granted in general or quarter sessions for a period of not more 
than sixty days. 'I'he rights of patent theatres were preserved 
by the [Trohibition to grant such a licence to any theatre within 
eight miles of a patent theatre. During this period (1737-1843) 
there were several decisions of the courts which confirmed the 

‘ The “ advowry,” as it was called, over the C heshire minstrels 
lasted until 1756, when the latest minstrel court was held at C'hester. 

^ Interludes were acted in the open air at Berriew in Mont- 
gomeryshire as lately as 1819, when the players were indicted 
before the Great Sessions of Wales. They had been prohibited 
in the Declaration of Sports (1633) and in the Propositions of 
Uxbridge (1644). 

® See \V. Nicholson, The Struggle for a free Stage in Londoyt 
(1907). 
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operation of the act of 1737 as creating a monopoly. The ex- 
clusive rights of the patent theatres were also recognized in 
the Disorderly Houses Act, 1751, and in private acts dealing 
with Covent Garden and Drury Lane, and regulating the rights 
of parties, the application of charitable funds, &c. (see 16 
Geo. 111 . cc. 13, 31 ; 50 Geo. 111 . c. ccxiv. ; 52 Geo. III. c. xix. ; 
I Geo. IV. c. lx.). The results of theatrical monopoly were 
beneficial neither to the public nor to the monopolists them- 
selves. In 1832 a select committee of the House of Commons 
recommended the legal recognition of “ stage-right ” and the 
abolition of theatrical monopoly. I'he recommendations of 
the report as to stage-right were carri(‘d out immediately by 
Hiilwer Lytton’s Act, 3 & 4 Will. IV. c. 15 (sec Copvrioht). 
But it was not till eleven years later that the 'I'heatres Act, 1843, 
was pa.ssed, a previous bill on the same lines having been re- 
jected by the House of Lords. 'Fhe act of 1843 inaugurated a 
more liberal ])olicy, and there is now complete “ free trade ” 
in theatres, subject to the conditions imposed by the act. The 
growth of theatres since that time has been enormous. Nor 
does the extension seem to have bi'en attended with the social 
dangers anticipated by some of the witnesses before the com- 
mittee of 1832. 

The suppression of objectionable plays was the ground of many 
early statutes and proclamations. While the religious drama 
was dying out, the theatre was used as a vehicle for enforcing 
religious and political views not always as orthodox as those 
of a miracle play. 'I'hus the act of 34 & 35 Hen. Vlll. c. i 
made it criminal to play in an interlude contrar)' to the orthodox 
faith declared, or to be declared, by that monarch. Profanity 
in theatres seems to have been a crying evil of the time. Stephen 
Gosson attacked it as early as 1579 in his School of Abuse. 'Fhc 
first business of the government of Edward VI. was to pass an 
act reciting that the most holy and blessed sacrament was 
named in plays by such vile and unseemly words as Christian 
ears did abhor to hear rehearsed, and inflicting fine and im- 
prisonment upon any person advisexily contemning, despising 
or reviling the said most blessed sacrament (1 Edw\ VI. c. i). 
A proclamation of the same king in 1549 forbade the acting of 
interludes in English on account of their dealing with sacred 
subjects. In 1556 the council called att(*ntion to certain lewd 
persons in the livery of Sir F. Leke representing j)la}'s and 
interludes reflec ting upon the queen and her consort and the 
formalities of the mass. Fhe .same (juecn forbade the re- 
currence of such a representation as the mask given by Sir 
'Fhomas Pope in honour of the Princess Elizabeth at Hatfield, 
for she “ misliked these follies.” By the Act of Uniformity, 
1 JUiz. c. 2, it wius made an offence punishable by a fine of a 
hundred marks to speak anything in the derogation, depraving 
or despising of the Book of C'ommon Prayer in any interludes 
or plays. In 1605 “ An Act to restrain the Abuses of Players ” 
made it an offence punishable by a fine of £10 to jestingly or 
profanely speak or use certain sac red namt*.s in any stage play, 
interlude, show, may-game or pageant (3 Jac. 1. c. 21). In 
consequence of the appearance? of players in the characters 
of the king of Spain and Gondomar, an ordinance of James 1 . 
forbade the representation on the stage of any living Christian 
king. 'Fhc first act of the reign of ( harlcs 1 . forbade acting on 
Sunday. Puritan of)position to the theatre culminated in the 
ordinance of 1648, making it a crime even to be present as a 
spectator at a play.^ After the Restoration there are few 
royal proclamations or ordinances, the necessary jurisdiction 
being exercised almost entirely by parliament and the lord 
chamberlain. Among the few post- Restoration royal pro- 
clamations is that of the 25th of February 1664-65, restraining 
any but the company of the Duke of York’s theatre from enter- 
ing at the attiring house of the theatre, and that of the 27th 
of February 1698-99 against immorality in plays. 

Preventive censorship of the drama by an officer of state dates 
from the reign of Elizabeth. 'Fhe master of the revels (see 
Revels) appears to have been the dramatic censor from 1545 to 

• For the anti-thcatrical Puritan literature see Courthope, History 
of English Poetry, ii. 381. 
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1624, when he was superseded by his oflicial superior, the lord 
chamberlain.^ In some cases the supervision was put into 
commission. Thus with Tilney, the master of the revels in 
1581, were associated by order of the privy council a divine 
and a statesman. In other cases it was delegated, as to Daniel 
the poet by warrant in 1603. The proposal to give statutory 
authority to the jurisdiction of the lord chamberlain led, as has 
been already stated, to the withdrawal of Sir John Barnard’s 
bill in 1735, and to considerable debate before the bill of 1737 
became law. Lord Chesterfield’s objection to the bill in the 
House of Lords was not unreasonable. “ If the players,” 
said he, “ arc to be punished, let it be by the laws of their 
countr>% and not by the will of an irresponsible despot.” A 
stage play must now be duly licensed before performance. 
§ 12 of the act of 1S43 prescribes that a copy of every new play 
and of every addition to an old play, and of every new prologue 
or epilogue or addition thereto (such copy to be signed by the 
master or manager), shall be sent to the lord chamberlain, and, 
if the lord chamberlain does not forbid it within seven days, it 
may be represented. § 13 empowers the lord chamberlain to 
fix a scale of fees for examination ; the fee is now two guineas 
for a ])lay of three or more acts, one guinea for a play of less than 
three arts. All plays represented pre\'iously to the act are held 
to be licensed. A play once licensed is licensed once for all 
unless the licence be revoked under § 14. 'Phe examination is 
the duty of a special olTicer of the lord chamberlain’s department, 
the examiner of stage plays. In spite of occasional laps(‘s of 
judgment, a belief in the wisdom generally shown in the 
exercise of the censorship has been confirmed by the report of 
the select committee of the House of Commons in 1866, and also 
by the report of the joint committee of both Houses in 1909. 
The censorship has been consistently supported in recent 
years l^y theatrical managers, but violently opposed l^y an 
advanced section of dramatic authors. 'Phere have been 
instances, no doubt, where perhaps both the lord (hamberlain 
and his subordinate officer, the examiner of stage plays, have 
been somewhat nice in their objections. Thus, during the 
illness of George HI., King Lear was inhibited. George Cohiian, 
when examiner, showed an extraordinary antipathy to such 
words as ‘‘ heaven ” or angel.” 'Phe lord chamberlain’s 
powers are still occasionally exerted against scriptural dramas, 
less frecjuently for political reasons, loiter instances are Oscar 
Wilde’s Salami (1^92), Joseph of Canaan (1896), Maeterlinck’s 
Monna Vanna (1902), Ilousman’s Bethlehem (1902), Gilbert 
and Sullivan’s Mikado (temporarily in 1907), ami a play by 
L<uirencc Housman dealing with George IV. (1910). Before 
1866 the lord chamberlain appears to have taken into considera- 
tion the wants of the neighbourhood before granting a licence, 
but since that year such a course has been abandoned. Ific 
joint committee in 1909 recommended that it should l)e optional 
for an author to submit a play for licence, and legal to perform 
an unlicensed play whether submitted or not, the risk of police 
intervention being taken. They also recommended that the 
reasons for which a licence should be refused should be : in- 
decency, ofI(*nsivc personalities, the representation in an in- 
vidious mann(‘r of a living person or a person recently dead, 
violation of the sentiments of religious reverence, the presence 
of anything likely to conduce to crime or vice, or to cause a 
breach with a friendly powder, or a breach of the peace. 

A theatre may be defined with sufficient accuracy for the present 
purpose as a !)uilding in which a stage jilay is performed for hire. 
It will be seen from the following sketch of the law that there are a 
considerable number of different persons, corporate and unincor- 
porate, with jurisdiction over theatres. A consolidation of the law 
and the placing of jurisdiction in the hands of a central authority 
for the United Kingdom would probably be convenient. The 
committee of i86f) recommended the transfer to the lord chamber- 
lain of the regulation of all places of amusement, and an appeal 
from him to the home secretary in certain cases, as also the exttm- 
sion of his authority to preventive censorsliip in all jiublic enter- 
tainments ; but no legislation resulted. The committee of 1909 

' It was proliably through his influence that the expletives in 
Shakespeare were edited. The (juarto of 1622 contains more than 
the folio of 1623. 


recoiumeiidcd the abolition of any distinction between tlicatn's ami 
music-halls. Several bills for the amendment of tlu- law have been 
introduced, but without success in the face of more I turning political 
questions.® 

Building . — A theatre (at any rate to make it such a building 
as can be licensed) must be a permanent building, not a mere tent 
or booth, unless when licensed by justices at a lawlul fair by § 23 
of the act of KS43. It must, if m the metropolis, conform to the 
regiilations as to structure contained in the Metropolis Management 
Act 1878, and the Local Government Act 1888. I liese acts make 
a cerlificiite of structural fitness from the county council necessary 
as a condition precedent for licence in the case of all theatres of a 
sujjcrficial area of not less than 500 sq. ft. licensed after the passing 
of the act, give power to the council in certain ca-es to call upon 
proprietors of existing theatres to remedy structural delects, and 
enable it to make regulations for protection from liio. The existing 
regulations were issued on the 30th of July 1901 and 25th of March 
iyo2. As to theatres in ju'ovincial towns, the 'J'owns Improve- 
ment Act TS47, and the Public Health Act 1875, confer certain 
limited powers over the btiilding on municipal corporations and 
urban sanitary authorities. Tn many towus, how<‘ver, the struc- 
tural cpialifications of buiklings used ;is theatres dejumil upon local 
acts aiul the by-laws made under the powers of sm li acts. 

Performance — ^'I'o constitute a building where a performance 
takes place a theatre, the performance must bv. {a) of a stage-play, 
and ih) for hire, {a) By § 23 of the act of 1843 'vonl “ .stage- 
play " includes tragedy, comedy, farce, opera, bin letta, interhulc, 
melodrama, iiantomime or other entertainment of the stage, or 
any part thereof. The two tests of a stageq)lay jij)pear to l)e the 
excitement of emotion and the representation of action. Tin* 
question wdiether a performance is a stage -play or not seems to be 
one of degree, and one rather of fact than of Jaw. A ballet d'adion 
would usually be a stage-play, but it would bt^ otlierwisi' with a 
ballet divertissement. § 14 empowers the lord cliaml>erlain to forbid 
tlie acting of any stage-])lay in Great Britain wlit never he may 
be of opinion that it is fitting for the preservation ol good manners, 
decorum, or the public peace to do so. § 1 5 irn])Oses a i)enalty 
ol /50 on any one acting or presenting a play or part ot a play after 
such inhibition, and avoids tlie licence of the theatre \Nhcre it 
appears. Regulations of police respecting the jHTformance an^ 
contained in 2 3 Viet. c. 47, and in many local acts. A per- 

formance may also be ])rocccdcd against as a nuisance at common 
law, if, for instance, it be contra honos mores or draw together a 
great concourse of vehiides, or if so much noise be heard in the 
neighbourhood as to interfere with the ordinary occupations of 
life. Very curious instances of proceedings at common law are 
recorded. In .Sir Anthony Asliley’s case (2 Rollc’s Rep. 109), 
1615, players were indicted for riot and unlawful iissembly. In 
i7rK) the grand jury of Middle.sex presented the two play-houses 
and also the bear-garden on Bankside (the “ Pans garden ” of 
Henry VJTI, act v. sc. 3) as riotous and disorderly nuisances. IVr- 
lormances on Sunday, Good Friday, and Christmas day are illegal. 
Regulations as to the sale of intoxicating liipiors during the per- 
lorniancc? are made by the licensing acts and other public, general 
acts, as well as by local acts and rules made by county comicils. 
It is frequently a condition of the lii ence granted to jirovincial 
thccitres that no excisable liquors shall be sold or consumeil on the 
premises. The excise duty wliere such liquors are sold varies 
accortling to the annual value of tlie theatre up to a maximum 
of I20. The Dangerous Performances Acts. 1879 and 1807, forbid 
under a penalty of fjo any public exhibition or performance 
whereby the life or limbs of a child under the age of sixteen if a 
boy. eighteen if a girl, shall be endangered. It also makes the 
employer of any’^ such child indictable for assault where an accident 
causing actual bodily harm has happened to the child, and enables 
the court on conviction of the employer to order him to pay tin* 
child compensation not exceeding £20. The Previaition of Cruelty 
to ( hildren Act 1904 forbids a child to appear in any jniblic enter- 
tainment without a licence from a petty sessional court, {b) The 
perfoniiance must be for hin*. § ib of the act of 1843 makes a 
building one in which acting for hire takes ydace, not only where 
money is taken directly or indirectly, but also wlicrc the purchas(i 
of any article is a comlilion of admission, and where a play is per- 
formed in a place in which exc.isable liquor is sold. In the case of 
Shelley v. Vtcthell, 1883 (Law Reports, 12 Q.B.D. 11), it was held 
that the ])roprietor of a jjrivate theatre was liable to penalties 
uufler tlie act, though he lent the llieatre gratuitously, because 
tickets of admission were sold in aid of a charity. 

Licensing of Building.- By § 2 of the act of 1843 all theatres 
(other than patent theatres) must be licensed. By § 7 no licencci 


® Dryden’s words in the “ Essay on Satire " (addressed to the 
earl of Dorset, lord chamberlain) still describe th(‘ duties of the 
olficc. “ As lord chamberliin I know you are absolute by your 
office in all that belongs to the decency and good manners 01 the 
stage. You can lianish from tlicnce scurrility and jirofancne.ss, and 
restrain the licentious insolence of poets and their actors in all 
tilings that shock the public quiet or the reputation of iirivate 
persons under the notion of hnmonr.’* 
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is to be granted except to the actual and responsible manager, who 
is to be bound by himself and two sureties for due observance of 
rules and for securing payment of any penalties incurred. The 
metropolitan theatres other than the patent theatres (as far at 
least as they are included in the boroughs named in the act of 
1843) arc licensed by the lord chamljerlain. By § 4 his fee on 
grant of a licence is not to exceed los. for each month for which 
tlni theatre is licensed. The lord chamberlain apyicars to have no 
power to make suitable rules for enforcing order and tlecency. He 
can, however, by § 8, suspend or revoke a licence or close a patent 
theatre where any riot or misbehaviour has taken place. He has 
issued a code of regulations. 

Provincial theatres fall under thnie different licensing authorities. 
1 ‘lie lord chamberlain licenses theatres in Windsor and Brighton, 
and theatn-s situated in the places where the king occasionally 
resides, bid only during the time of such occasional resilience (§ 3). 
Theatres at Oxford and Cambridge, or within 14 in. thereof, are 
lueiiscd by the justices having jurisdiction therein, but before any 
sii(-h licenct' can come into force the consent of the chancellor or 
vice-chanc« llor must be given. The rules made by the justices 
for the rn.inagcmt!nt of the theatre arc subject to the approval 
ol the chancellor or vice-chancellor, who may also impose sueli 
conditions upon the licence as he thinks fit. Tn case of any breach 
of the ruli s or conditions, he may annul the licence (§ 10). All 
other proxincial theatres are licensed by the county councils or 
county borough councils ^ under s. 7 of the act of 1888, except 
in case ol a sjK'cial and tem])orary performance, where justices 
still grant the licence as they did in all cases before that act came 
into operation. 'I'ho regulations of the J.ondon County Council arc- 
dated the 27tli of July 1897. Penalties an* im])ose(i by the art 
lor keeping or acting in an unlicensed theatre, and for ])roducing 
or a(;ting in an unlicensed play. A contract to perform in an 
unlicensed theatre is unenforceable. 

Mttsir Halls. -^Tusic was at no time the object of restrictions 
.as severe as those imposed upon the drama. The present E'ngli.sh 
art governing music halls, the Disorderly Houses Act 1731, was 
passed probably in conseiiuenco of the publication in 1750 of 
Idelding’s In(/uiyy into the Causes of the lain Increase of Robbers. 
ft is remarkable that two works of the same writer should from 
opposite causes have led to both theatre and music-hall legislation 

01 lasting importance. The act was originally })assed for a term 
of thrt'(; years, but was made perj)etual by 28 Geo. 11 . c. 19. It 
applies only to music halls within 20 m. of London and West- 
minster. Iwery such music hall must be licensed at the Michaelmas 
(|uarter sessions, the licence to be signified under the hands and 
seals of four or mi^rc justices. The licence may be granted for 
music or dancing or both. Public notice of the licence is to be 
given by alfixing ovi:r tlie door the inscription “ Licensed in pur- 
suaure of act oi ])arlinniont for,” with the addition of words showing 
the purpose. 'I'he penalty for keeping an unlicensed music hall 
is lien). This act is amended as to Middlesex by the Music and 
Dancing Liciuices (Midillesex) Act 1804, putting the licensing into 
ilie liaiids of the county council. Kcgulations were made by the 
council under this act on the 31st of July ipcx) and the 27th of 
June 1901. Music halls beyond the radius of 20 m, from London 
and Westminster arc mainly governed by the Public Health Act 
1890, the licensing authority being the licensing ju.sticcs. 'I'here 
is no CL-iisorsliip of music-hall perlorniauce, the only remedy for 
anything objectionable is for the licensing authority to withdraw 
the licence or refuse to renew it. 

Si-e generally W. N. M. Geary, Latv of Theatres and Music Halls 
(1885); C. liamlyii, Manual of Theatrical Law (1891); A. A. 
Strong, Dramatic and Musical Law (1898); J. B. Williamson, 
Law of Licensing (1Q02). 

Scotland . — In Srotlaiul the theatre has always exercised a smaller 
amount of inllueucc than in England, and there has been little 
exclusively Scottish legislation on the subject. 1555, C. 40, tlis* 
countc-nanced certain amusements of a .semi-theatrical kind by 
enacting that no one was to Ik* chosen Kobert Hude {sic), Little 
John, abbot of unreason, or queen of May. A proclamation of 
James VI. in 1574, and 1579, c. 12, followed the lines of English 
legislation by making persons u.siug unlawful })lays, such as jugglery 
or fast and loose, punishable as vagabonds. Tn 1574 the General 
Assembly claimed to license plays, and forbade representations on 
Sunday. As in Emgland, the licensing power seems then to have 
passed from the church to the crown, for in 1509 James VI. licensed 
a theatre at Edinburgh. 1672, c. 21, exempted comedians while 
upon the stage from the sumptuary provisions of the act respecting 
apparel. I'hc chamberlain of Scotland, while such an olTicc existed, 
a])pears to have exercised a certain police jurisdiction over theatres. 
Ihe rheatres y\ct 184^ extends to Scotland, as did also the previous 
act ot 1 737, and further provisions arc made by the Burgii Police 
Act 1892. 

^ Ireland . — Theatrical legislation, as far as it went, was based upon 
English models. 'I'hus ridicule of the liturgy was forbidden by 

2 Kliz. c. 2 (Ir.) ; common players of interludes and wandering 

^ The councils may delegate their authority to justices, a district 
council, or a committee of their own body, such as the Theatre 
and Music Hall Committee of the London County Council. 
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minstrels were deemed vagabonds, 10 & ii Car. I. c. 4 (Ir.). In 
1786 an act was passed to enable the crown to grant letters patent 
for one or more theatres in Dublin city and county, 26 Geo. III. 
c. 57 (Ir.). The preamble alleges that tl\e establishing of a well- 
regulated theatre at the seat of government will l3e productive 
of ))ublic advantage and tend to improve the morals of the people. 
Exceptions from the restrictions of the act were made in favour 
of entertainments for the l)L*nelit of the Dublin lying-in hospital 
and exhibitions of horsemanship or puj)pet-shows. The existing 
theatre and music-hall acts do not apply to Ireland, except the 
Public Health Act i 8 qo, s. 51 . 

Uritish Colonies . — I'lierc is a large amount of legislation. An 
example is the \'ictoria Act, No. 1430 (1897), giving the chief 
secretary power to cancel or suspend the licence of any theatre 
if used on Sunday without special permit. 

United States . — Public entertainments, dramatic or other, are 
usually under the control of the municipal authorities, and there 
is no act of Congress on the subject, except one of i8g8 imposing 
a temporary war tax on the theatres. Tn most states there is 
state legislation, requiring places of puldic entertainment to bo 
licensed by the proper .authority. In many states it is a comlition 
of the licence that intoxicating liipuas sliall not be sold in such 
places. Other comlitions, more or less usual, are that there shall 
be no Sunday or dangerous performnnccs, that acrobats shall be 
properly protected, atid that female waiters shall not l)e employed. 
Structural qunlihcatioiis are in some cases made necessary. Thus 
in 1885 New York legislature passed an act containing many 
minute provisions lor ensuring the safi'ly of theatres against fire. 
A chararteristic piece ol legislation is the New York .\ct of 1873, 
c. 186, enacting that no citizen is to be excluded from a tlieatre 
l)y reason of race, colour or prev-icais comlition ol servitude. 1 his 
act of course merely carries out the important ]>rinriple alTnmed 
in art. xiv^ of the amemlments to the constitution of the Pnited 
States. There are two curious and conllicting decision.s of other 
states on the matter. i\fiss()uri held that a manager could dis- 
criminate against a ptnsoii of colour, Michigan that he could not 
(see Green’s Dij^est, vol. i. 6.1 2). 

Continental Eurofye. — 'Fhe j)riiici[)al points in which the continental 
theatre differs from the Faiglish are that Sunday is the most impor 
tant day, and that the theatre is often owned or subsidized by the 
state or a municipality. Tn France th(*re has been much legislation 
since the days of th(* Kevoliition, the principal law being one of 
1864. A feature is the tax known as le droit des pane res, which 
has been the subject of much discussion. Tlie censure prl'alahlo 
was abolished in 1906. Tlw object is attained l>y police penalties. 
Most of the authorities v\ill be found in Da lloz, Supplement, vol. 
xvii., ami, for the older law, Lacan, Aa Lef^islation et la jurisprudence 
des theatres (1853), and Maugras, l..es Comhlien^ hors dc la loi (1887), 
may bo consulted. Italy has produced at least two modem works 
on the subject, Kivalta, Storia e Sistemu del Diritto dei Teatri (1886), 
and Tabanelli, Codicc del Teatro (1901). What strikes one is how 
little special legislation there is on the subject. Tlie penal code 
meets most cases. Spain retaincil the autt^s sacramcntales much 
longer than other countries retained the n*ligious drama. Legisla- 
tion begins very early. Tin* Siete Partidas enacts that tlie clergy 
are not to take part as actors or spectators in scurrilous plays 
{fuegos por escarnio). Cervantes in the tirst part of Don Quixote 
makes the canon of Toledo regret that the govenimeut had not 
appoiiilctl a censor to prev^ent the acting of |)lays not only injurioirs 
to morals but also offemling against the classical rules of the drama. 
There is a consicleral)Ic amount of law in the Ottoman empire ; 
details will be found in G. Young, Corps dc droit ottoman, vol. ii. 
320(X904). (]. W.) 

THEBES the Greek name of the ancient capital 

of Upper Egypt, presumably an Egyptian name {e.g. Zemi, seen 
in -cTTy/its', -T>//xts') assimilated to that of the Greek city. It occurs 
in Homer (//. ix. 381-4) where it has the epithet ckuto/xttuAo^, 
“ hundred-gated,” probably derived in the finst place from the 
gateways of its endless temples, though perhaps misunderstood 
as if it referred to a city with a hundred gates in the circuit of 
its walls. Thebes was never a walled city in this sense, though 
its vast temple enclosures in different quarters would form as 
many fortresses in case of siege or tumult. Its Egyptian name 
was Wesi (or Wis ?), later Ne, “ the city ” (sometimes Nc- 
Amun, hence No-Amon in Nahum iii. 8), and different quarters 
were known by special names. In non-literary Greek Thebes 
was regularly called Diospolis the Great. Ammon, Amen-Ke, 
or Amenrasonther (“ Ammon-Ro king of the gods ”) was its 
deity, with his consort Mut and their child Khons. Mont also 
was XI local deity and llathor presided over the western cliffs 
of Thebes. In very ancient times the city lay on the east 
bank, the necropolis on the west. As it grew, however, al- 
though the necropolis was still l onfined to the west bank, a 
Vcist city of temples, priests and necropolis people, to which 



THEBES 


were added royal palaces and their accompaniments, covered 
the western shore as tar back as the desert hills. The rhief 
nucleus of the ancient Wosi was a town about the temple ot 
Karnak : it probably reaches back to the {)rehist()ric period. 
At Hrali abii’l naii;ga, opposite to it, are tombs of its princes 
under the Vlth Dynasty, rhe temple of Karnak is no doubt 
of immemorial antiquity. Perhaps no sculpture earlier than 
the XI 1th Dynasty has survived there, but SeinNOsri 1. dedi- 
cated statues to his predecessors of the Vth Dynasty who had 
probal)ly showed their devotion to Ammon in a substantial 
manner, and Cheops of the I Vth Dynasty is named in it. After 
the. end of the Old Kingdom 1'hebes grew from an obscure pro- 
vincial town to be the scat of a strong line of princes who con- 
tended for supremacy with Heracleopolis and eventually 
triumphed in the Xlth Dynasty of Manetho. 'bhe most im- i 
puitant monumeiil of the Middle Kingdom now extant at I 
Thebes is the funerary temple of Menthotp III. of this dynasty, 
v/hich has been revealed by the excavations of the Egypt 
I’Xploraiion Fund at Dcir cl Bahri (see Architecture, section 
Egypt tan, hg. 4) : and the period is well represented by an 
abundance of statues of the XITth and XITlth dynasties from 
the temple of Karnak. The name Amenemhe, so common in 
the Xllth Dynasty, shows the importance of the 'I'heban god 
at this time. It was not, however, till the XVI 1 1th Dynasty, 
the beginning of the New’ Empire, that the whole site began to 
be occupied by monuments whi('h ha\e survived to the present i 
day. The early rulers of this dynasty down to Tethmosis III. | 
developed Karnak, and on the W(‘st bank built the great funerary 
temple of Deir el Bahri and smaller temples as far south as 
Medinet Habu, and began the long series of ro^al tombs in the 
famous Valley of the Tombs of the Kings far back in the desert 
behind Dcir cl Bahri. Amenophis III. continuing, trans- 
formed western Thebes monumentally ; built three great | 
tenples in addition, that of Mont on the north of Karnak, the 
temple of Mut on the south and the temple of Ammon at 
Luxor, and connected the last two with the state temple of 
Karnak by avenues of sphinxes. On the west bank the huge 
colossi of Afemnon marked the entrance of his funerary temple, 
a magnificent building whic'h was aftcrw'ards destroyed, and the 
grciat lake of Birket Habu was dug and embanked in front of 
his brick palace at the extreme south. 'Fhe chief energies of 
this king in fact were expended on developing the south ex- 
tremity of Thebes on both banks. The city and its monuments 
now covered an area about three miles square. After this 
Thebes experienced a serious set-back with the heresy of 
Akhenaton, the son of Amenophis III. He moved his capital 
northward to Akhetaton (El .Ainarna) and strove to suppress 
the worship of Ammon, doing infinite damage to the monu- 
ments of Thebes by defacing his name and figure. After about 
twenty years, however, the reaction came, Thebes was again the 
capital, and a little later under Seti (Sethos) T. and Kameses 11. 
of the XXth Dynasty it was raised to greater architectural 
magnificence than ever. These two kings built the great 
columnar hall of Karnak, added a large court with pylons to 
Luxor, and on the west bank built the funerary temple of Seti 
at Kurna, and the Ramesseum with its gigantu* colossus, be- 
sides other edifices of which only traces remain, llnder the | 
XVIIIth and XlXth Dynasties Thebes was at the height of j 
its greatness. Conquering Pharaohs brought home trains of 
prisoners and spoil, embassies came thither of strange people 
in every variety of costume and of every hue of skin, from 
Ethiopia, Puoni (Punt), Mesopotamia, Asia Minor, Libya, and 
the islands of the Mediterranean, bringing precious stones, rare 
animals, beautiful slaves, costly garments and ves.sels of gold 
and silver, while the ground shook with the movement of 
colossal architraves, statues and obelisks. The tombs of the 
XVIIIth Dynasty on the west hank and the sculptures in the 
temples reflect the brilliancy of these days, but even the reign 
of Ramescs 11. marks the beginning of the decline of Thebes. 
The enormous constructive energy of the proud Pharaoh, in- 
stead of being concentrated on the capital, was expended with 
almost equal lavishness on other parts of the country. In 


every city he left his mark. A great temple at d anis boasted a 
larger colossus than existed in 'Fhebes : Heliopolis and Memphis 
must have been lavishly adorned, and the timples of Abu 
Simbcl (q.v.) alone would have been sufficient to satisfy th(‘ 
ambition of many of the great Pharaolis. After Raineses II. 
the efforts of all his successors combined could add little to 
the wonders of 'I'liebes. The temple and tower of Ramcscs III. 
(XXth Dynasty) at Medinet Ilabu, his tomb in the Bilxin el 
Moluk, the temple of Khons (Raineses III. and later) and the 
court of Sheshonk I. (XXllnd Dynasty) at Karnak are the only 
great achievements. 

For the rest there arc the tombs of many kine.s in the Biban 
el Moluk and a good deal of comparatively petty construction 
and tinkering, with the help of stone robbed from older 
structures. Earlier and greater kings had remorselessly de- 
stroyed buildings which interfered with tlieir own plans. 'Fhe 

Memnon ” temple of Amenophis III. had already gone, 
sacrificed perhaps to Akhenaton’s god. Ramcscs 11. had 
plundered his predecessors’ monuments for mateiials. Hitherto 
Thebes had been glorified by the process, but henceforth it was 
rather to perish. Fhe tide of prosperity was flowing northward 
and such monumental energy as remained was expended rnorii 
widely. For several centuries alter the fall of the New^ Empire' 
'I'hebcs was but one of several alternating or coritemf)oraneous 
'apitals. Memphis, 'Fanis, Bubastis, Sais, Ilcrac Icopolis had at 
one time or another at least equal claims. 'Fhe l^thiopian con 
(jiierors of Egypt made Thebes their Egyptian capital, but in 
668 Assur-bani-pal sacked the city. Bsammctichus did not 
neglect it, and during the XXVIth Dynasty Pctcmcnopi, a 
wealthy priest and official, excavated for hirnse'If the greatest 
private tomb that ever was made. Prol)ably e\'er\' king that 
included 'Fhebes in his realm, except the Asssrians and the 
Persians, left his memorial there in chiipels erected or sculptures 
added. Of the Persians, however, not even Darius is traceable 
at 'Fhebes; on the other liand, there is no suppoil lor the tradi- 
tion that Cambyscs destroyed its monuments. Ptolemy I. gave 
a new capital to the upper country in the (Ireek foundation of 
I Plolcmais, and thus strui'k a fresh l)Iow’ at th(‘ prosperity of 
Thebes. For a short period in the reign of Epiphancs, when 
Upper Egypt was in rebellion against the Ptolemaic rule, 
I'hebes was the capital of independent native dvnasts. In a 
; later rebellion, Thebes was captured aft('r a three y(*ars’ siege 
■ and severely punished by Lath)Tus (ITolemy X., Sotcr TL). 
In the reign of Augustus, having joined in the insurrection 
against the tax-gatherers, it was destroyed by (^orni'lius (hillus 
and liecame a collection of villages. Though its vast buildings 
have since served as (juarries for rnill-stom^s and for the lime- 
burner, Thebes still offers the greatest assemblage of monu- 
mental ruins in the world. 

We will now briefly enumerate the principal groups of monu- 
ments. On the cast bank at Karnak stand the gr(‘at state 
temple of Amen- Re with its obelisks of llatshepsut and Tvth- 
mosis I. and the vast columnar hall of Ramescs II. ; the temple 
ol Mut and the well-prescrvi'd temple of Khons ; the temple of 
Luxor and avenues of mms and sphinxes connecting all these. 
These temples are described in the articles Karnak, Luxor and 
Architecture: Egyptitm. On the west bank, in front of the 
neiTopolis, on the edge of the desert or projecting into the 
cultivation, was a low row of temples : the northernmost, 
placed far in front of the others, is the well-preserved temple of 
Seti 1. at Kurna ; then follow the Ramesseum and Medinet 
Hcdni ; and the foundations of many others can be traced. 
The temple ot Amenophis III., to which the colossi of 

Memnon were attai'hcd, was again far forward of the line. 
The Ramesseum contains the remains of a stupendous seated 
C0I0S.SUS, in black granite, ol its builder Rameses 11., thrown 
on its fai'c. When perfect it was probably 57 ft. high and 
weighed about looo tons, surpa.ssing the “ Memnon ” statues 
of Amenophis III. in size and weight. The temple of Rameses 
Hi. at Medinet Habu, sculptureil with very interesting scenes 
frorn his Syrian, Libyan and other wars and from religious 
festivals, is remarkable also for the unique entrance-tower 



THEBES 741 


which probably formed part of the royal palace. Northward 
and far back in the foot-hills is the Ptolemaic temple of Deir cl 
Medina, and beyond under the cliffs of Deir el Bahri the terrace 
temple of (,)uceii Hatshepsut, the walls of which are adorned 
with scenes from her expedition to Puoni (Somaliland) in search 
of incense Irces^ and man)- other subjects, 'bhe necropolis 
extends from Kurna in the north through Drah abu’l nagga, 
th(i Assasif, and Shekh abd el Kurna to Kurnet Murrai of 
Modinet Habu. 'The finest tombs arc of the XVlIIth Dynasty. 
Kir behind Medinet Habu are the 'bombs of the Queens, where 
loyal relatives of the XXth Dynasty are buried ; and imme- 
diately behind the lofty (liffs of Deir el Bahri, but accessible 
onl\' b\' a ver\' circuitous route from Kurna, arc the tombs of 
the kings (from 'icthmosis 1 . onward to the end of the XXth 
DvnastN’) in the Biban el Moluk and tlie Western Valley. They 
are decorated with religious scenes and texts, especially those 
\\ hich des( ribe the passage of the sun through the underworld. 
'I'hosc of Seti 1 . and Kamescs 111 . are the most remarkable. 
'These royal sepulchres arc long galleries excavated in the rock 
with chambers at intervals : in one of the innermost chambers 
was laid the bod\' in its sarcophagus. In the XXlst Dynasty, 
when toml) rol)beries were rife and most of their ^•aluables had 
been stolen, the royal mummies were removed from place to 
place and at last deposited for safety in the tomb of Amen- 
( phis TI. and in the burial-place of the priest-kings at Deir el 
Jlahri. 'The finding of the two cacheties nearly intact has been 
among the greatest marvels of archaeological discovery, and 
the systematic exploration of the Valley of the Tombs of the 
Kings by 'Theodore M. Davis has been annually rewarded with 
results of the highest interest. 

See B:iedeker’s E^yfH ; E. Nnville, ( Temple of) Deir cl Ihiharif 
introduction and parts i.-v. (London, 1.S94 1906) ; \V. M. F. 
Petrie. Six I'cuil^lrs at 'rhetu's (ruined temples on west bank), 
(T.ondon, i<^97) ; G. Daressy, Soticc cxlylicativc des ruiiics dc 
MfUliuct llahu (Cairo, 1897) ; G. ^laspiTo, “ L(‘s IMomies royales 
(Ic Deir el B.diari ” in Mi'moircs dc la ))us^io)i an'hd<dofri<j^uc frau^aisc 
ait Cain', tome 1. ; and many other works. (h. Li.. (i.) 

THEBES (anciently OT/Z^at, Thehae, or in poetry sometimes 
(h'l/Ei, in modern Greek Plriva, or, according to the corrected 
pronunciation, Thivae), an ancient Greek city in Bocotia, is 
situated on low' hilly ground of gentle slope a little north of the 
range ol Cithacron, wliich divides Boeotia from Attica, and on 
X\w. cdg(‘ of the Boeotian plain, about 44 m. from Athens, whence 
it is reached by two carriage-roads and b\’ railway since 1(^04. 
It has about 4800 inhabitants, and is the seat of a bishop. 
'The present town occupies tlie site of thc^ ancient citadel, the 
Cadmea ; two fragments of ancient wall are visible on the north, 
and another, Tjclonging either to the citadel or the outer wall, 
on the south. 'Two streams, rising a little south of the town, 
and separated by an average distance of about Iialf a mile, | 
flow^ on the two sides, and are lost in the plain. These arc tlie j 
ancient Ismenus on the cast and Dircc (AlpKij) on the west, 
which gave to the' town its name 'The Dirc'C, now 

Plakiiitissa, has se\’oral springs. From the west side of the 
Cadmea another copious fountain (Paraporti) falls to the Dircc. 
In a suburb to the east is another (Fountain of St Theodore), 
and north-west are two more. 'The ( admea itself is supplied 
with water brought from an unknown sourc’c to the south by 
works supposed of prehistoric antiquity. It now enters the 
low n by an aqueduct of twenty arches of Frankish construction. 
'The “ waters ” of Thebes are celebrated both by l^indar and by 
the Athenian poets, and the site is still, as described by Dicae- 
aiThus (3rd century n.(\), “all springs,’’ KtiOvSpo^ Trao-u. One, 
from which a pasha of Negropontc (Euboea) is said to have 
supplied his table, is still called “ the spring of the cadi.” Some 
of the marble basins, scats, &c., remain, and, with the fragments 
of waill above mentioned, are the only relics of the classic time. 
'The most curious of later buildings is the church of St Luke, 
south-east of the Cadmea, believed to contain the tomb of the 
evangelist. From the abundance of water the place is favour- 
able to gardens, and the neighbouring plain is extremely fertile. 
But the population is scanty, and the town at present of no 
importance. 


History, — ^'The record of the earliest days of Thebes was pre- 
served among the Greeks in an abundant mass of legends 
whicdi rival the myths of Troy in their wide ramification and 
the influence which they exerted upon the literature of the 
classical age. Five main cycles of stor\' may be distinguished : 
(i) the foundation of the ( itadel Cadmea by ( admus, and the 
grow'th of the Sparti or “ Sown Men ’’ (probably an aetiological 
myth designed to explain the origin of the 'Theban nobility 
which bore that name in historii al times) ; (2) the building of 
a “ seven-gated ” wall by Amphion, and the cognate stories 
of Zethus, Antiopc and Dirce ; (3) the tale of the “ house of 
Laius,” culminating in the adventures of Oedipus and the wars 
of the “ Seven ” and the E^pigoni ; (4) the advent of Dioru sus; 
and (5) the exploits of llcrailes. It is difficult to extract any 
historical fact out of this maze of myths ; the various groups 
cannot be fully co-ordinated, and a further ficrplexing feature 
is the neglect of 'Thebes in the Homeric poems. At most it 
seems safe to infer that it was one of the first Greek com- 
munities to be drawn together williin a fortified city, that it 
ow^ed its importance in prehistoric as in later days to its military 
strength, and that its original “ Cadmean ” population was 
distinct from other inhabitants of Boeotia such as the Minyae 
of Orchomenus. 

In the period of great invasions from the north 'Thebes re- 
ceived settlers of that stock which in historical times was homo- 
geneously spn'ad over Boeotia. 'The central position and 
military security of the city naturally tended to raise it to 
commanding position among the Boeotians, and from early 
days its inhabitants endeavoured to establish a complete 
supremacy o\’er their kinsmen in the outlying towns. 'I'his 
centralizing policy is as miuh the cardinal fact of Theban 
history as the counteracting effort of the smaller towns to 
resist absorption forms the main chapter of the .story of Boeotia. 
No details of the earliiT history of 'Thebes have been preserved, 
except that it was governed by a land-holding aristocracy who 
safeguarded their integrity by rigid statutes about the owner- 
ship of property and its transmission. In the late 6th ( enlury 
the 'Thebans were lirought for the first time into hostile con- 
tact with the Athenians, who helped the small fortress of 
Elataea to maintain its indejiendcme against them, and in 506 
repelled an inroad into Atliia. 'The aversion to Athens best 
serves to explain the unpatriotic attitude whidi 'I'hches dis- 
played during the great Persian invasion. 'Though a con- 
tingent of 700 was s(‘nt to 'Thermop)lac and remained there 
with Leonidas to the end, the governing aristocracy soon after 
joined the enemy with great readiness and fought zealously on 
his behalf at the battle of Plataea (47c)). 'The victorious Cireeks 
subsequently punished 'Thebes by depriving it of tlic presidency 
of the Boeotian League, and an attempt by the Spartans to 
expel it from the Delphic amphictyony was only frustrated by 
the intercession of Athens. In 457 Sparta, needing a ( ounter- 
poise against Athens in c entral Greece, reversed her policy and 
reinstated 'Thebes as the dominant power in Bocotia. The 
great fortre.ss served this purpose w(‘ll by holding out as a 
base of resistance when the Athimians overran and occupied tlie 
rest of the country (457-447). In the Peloponnesian War the 
Thebans, embittered by the support which Athens gave to the 
smaller P^oeotian towns, and especially to Plataea, which they 
vainly attempted to reduce in 431, were firm allies of Sparta, 
which in turn helped them to besiege Plataea and allowed them 
to destroy the town after rapture (427). In 424 at the head of 
the Boeotian levy they inflicted a severe defeat upon an invading 
force of Athenians at Delium, and for the first time displayed 
the effects of that firm military organization wLich eventually 
raised them to predominant power in Greece. After the 
downfall of Athens at the end of the Peloponnesian War the 
Thebans, finding that Sparta intended to protect the states 
which they desired to annex, broke off the alliance. In 404 
they had urged the complete destniction of Athens, in 403 
they secretly supported the restoration of its democracy in order 
to find in it a counterpoise against Sparta. A few years later, 
influenced perhaps in part by Persian gold, they forced on the 
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so-called Corinthian War and formed the nucleus of the league 
against Sparta. At the battles of Haliartus (395) and Coroncia 
(394) they again proved their rising military capacity by stand- 
ing their ground against the SparUxns. The result of the war 
was especially disastrous to Thebes, as the general settlement 
of 3i>7 stipulated the complete autonomy of all Greek towns 
aiul so withdrew the other Boeotians from its political control. 
Its power was further curtailed in 382, when a Spartan force 
occupied the citadel by a treacherous coup-dC'niaiH. 'rhree 
years later the Spartan garrison was expelled, and a democratic, 
constitution dehnitely set up in place of the traditional oli- 
gari'hy. In the ('onsequent wars with Sparta the Theban army, 
trained and led by Epaminondas and Pelopidas {i/.v,), proved 
itself the best in Greece. Some years of desultory fighting, in 
which Thebes established its ( ontrol over all Boeotia, ('ulminated 
in 37 r in a remarkable victory over the pick of the Spartans at 
LeiK'tra (q.v.). The winners were hailed throughout Greece as 
champions of the oppressed. They carried their arms into 
Peloponnesus and at the head of a large coalition permanently 
crippled the power of Sparta. Similar expeditions were sent 
to I'hessaly and ^lacedonia to regulate the affairs of those 
countries. But the predominance of 'rhebes was short-lived. 
The states which she protected were indisposed to commit 
themselves permanently to her tutelage, and the renewed 
rivalry of Athens, which had been linked with Thebes since 395 
in a common tear of Sparta, l)ut since 371 had endeavoured to 
maintain the balarue of power against her all\', prevented the 
formation of a Theban empire. With the death of Epaminondas 
in 3^2 the sank again to the position of a secondary power. 
In a war with the neighbouring state of Phocis (356-346) it 
could nut even maintain its predominance in central Greece, 
and l)y inviting Philip II. of Macetlon to crush the Phocians it 
extended that monarch’s power within dangerous proximity to 
its frontiers. A revulsion of feeling was completed in 338 by 
the orator Demosthenes, who persuaded Thebes to join Athens 
in a final attempt to bar Philip’s ad\'anee upon Attica. I'hc 
Theban contingent fought bravely on behalf of Grecian liberty 
in the decisive! battle of Chaeroncia, and bore the brunt of the 
slaughter. Philip was content to deprive 'rhebes of her domi- 
nion over Boeotia ; but an unsuecessful revolt in 335 against 
his son Alexander w^as punished by the complete destniction 
of the city, except, according to tradition, the house of the poet 
Pindar. Though restored in 315 by Cassander, Thebes never 
again played a prominent part in history. It suffered from the 
establishment of Chalcis as the chief fortress of central Greece, 
and was severely handled by the Roman conqn(?rors Mummius 
and Sulla. Strabo describes it as a mere village, and in 
Pausanias’s time (a.d. r7o) its citadel alone was inhabited. 
During the Byzantine period it served as a place of refuge 
against foreign invaders, and from the loth century became 
a centre of the new silk trade. I’hough severely plundered 
by the Normans in ii-Ei it recovered its prosperity and was 
selected by the Frankish dynasty de la Roche as its capital. 
In 1311 it was destroyed by the Catalans and passed out 
of history. 

The most famous monument of ancient Thelws was the outer 
wall with its seven gates, which even as late as the 0th century 
13 . c. was prol)al)ly the largest of artificial Greek fortresses, riie 
n.'irnes of tlie gates vary, hut four are constant — the Proetidcs, 
Electrae. Ncistac or Neifae, and Homoloidcs ; Paiisanias gives tlie 
others as Ogygiae. Hypsistae, Crcnacac. 'I'here is evidence that the 
gate Electrae wjis on tht? soutli, and near it was the tomb of the 
Thebans who fell at the capture by Alexander. 'J'lie gates shown 
to Pausanias as Neistae and Proctules led respectively north-west 
and north-east. Two of the ^rings have been identified with 
some probability — that of St Theodore with the Oedipodea, in 
which Oedipus is said to have purged himself from the pollution 
of homicide, and the Paraporti with the dragon-guarded fountain 
of Arcs (see ('admus). Dicacarchu.s, referring to the town of 
Cassander, gives two measurements for the circuit, equal to about 
9 m. and 5} m. ; the smaller fauly corresponds to the 4} m. over 
which the extant remains have been traced ; it consisted of sun- 
dried brick on a stone foundation. Beyond this the topography 
is wholly uncertain. From the interest of the site in history and 
still more in literature, as the scene of so many dramas, the tempta- 
tion to fix tlctails has been specially strong. Conjectural plans or 


descriptions, dillering widely, are given by Leake. Forchhaniiner, 
Ulrichs, Biirsian, Eabricius and others (referenajs below). Ihere 
are two main difiiculties to contend with. The descrij)tion of 
1‘ausanias was written at a time when the lower city was tleserted, 
and only the temples and the gates left ; and tlie references to 
riiebes in the Attic dramatists are, like those to Mycenae ami 
Argos, of little or no topographical value. The literary glory ol 
Thebes is centrt'd in the poet Pindar. It had a flourishing school 
of painting in the .|th century, of which the most lanious rejnv- 
sentation was Aristides, who excelled in pathetic subjects. 

AiTTHOiiiTiKS. — lltTodotus, bks. v.-ix. ; Tlmcydules and Xeno- 
phon (Ili/innca), passim ; Diodorus xvii., xix. ; Pausanias ix. 
5-17; M. Muller, Gcschichtc Thebens (Leipzig, i87(;); E. v. Stern. 
Cri'schichtc dcr sputtatiischcu umi thdxiuischoi niouir (Dorpat, 

1884), pp. 44 240 ; E. Eabricius, Thebe n (Freibnre. irn Breisgau, 
1890); E. Funk, De Thehanoriim lU'tis^ (Berlin, 1890); 

B. V. Head, Historia Nmnorum (Oxford, 1887), pp. 295-299. See 
also BoiiOTiA throughout. (E. Gr.) 

THEBES, ROMANCE OF. The French Roman de Thebes is a 
poem of some 10,000 lines which appears to be based, not on 
the Thehaid of Statius, but on an abridgment of that work. 
This view is .supported by the omis.sion of incidents and details 
which, in spite of the altered conditions under wliich the poem 
was compo.scd, would naturally have been preserved in any 
imitation of the 7'hehaid, while again certain modifications of 
the Statian version can hardly be due to the author’s inve ntion 
but point to an ancient origin. As in other poems of the .same 
kind, the marv(‘llons disappe‘ars ; the Greeks adopt the French 
methods of warfare and the French code of chivalric love. 
The Roman dates from the 12th century (c. 1150-55), and i.s 
written, not in the tirades of the chansons de geste, but in octo- 
syllabic rhymed e:ouplcts. It was once attribiitcel to Benoit de 
Sainte-Meire ; ]>ut all that can be said is that the 'Thebes is 
prior to the Roman de TroiCj of which Benoit was undoubtedly 
the author. 'Fhe Thebes is preserved also in several French prose 
redactions, the first of whic'h, printed in the i6th c(‘ntury under 
the name of Ed i pus, lielongs to the early years of the 13th 
century, and originally formed part of a compilation of ancient 
history, Hisloire ancienne jusqu\) Cesar. The first volume of 
Les hisfoires de Paul Crose traduites en fran^ais contains a free 
and amplified version of the Thebes. The Romance of 'Thebes, 
written about 1420 by John Lydgate as a supplementary 
Canterbury 'bale, was printed by Wynkyn dc Wordo about 
1500. From the Roman de 'Thebes also were possibly (hrived 
the I ponied on and its sequel Prothesilaus, two romans d'aveniures 
written about the end of the 12th century by Hue dc Rolelandc, 
au Anglo-Norman irouvhe who lived in Credenhill, near Here- 
ford. I'he author asserts that he translated from a Latin book 
lent him by Gilbert Fitz-Badcron, 4th lord of Alonmouth, but 
in reality he has written romances of chivalry on the usual 
lines, the names of the characters alone being derived from 
antiquity. 

Sff L. ('onstans. La Ldf^ende d'Oeclipe dtiidUe dans Vaniujuit^ au 
moyen d>'c rt^ dans les letups moderucs (Pari.s, 1881), and in the 
section “ L* C pi > pee antique ” m Dc Jullevillc’s Hist, dc la lan^ite 
el dr la lilt, franeaise ; Lc Roman de Thebes, cd. L. Constans {Soc. 
dcs anciens textes franrais (Paris, 1890) ; G. Ellis, Specitnens of 
Early Enf^lish Metrical Romances, iii. ([8f)5). 

THECLA, ST, one of the most celebrated saints in the Greek 
Church (where she is commemoralt d on the 24th of September) 
and in the Latin Church (where her festival is the 23rd of 
September). She is honoured with the title of “ protomartyr.” 
The centre of her cult was Scleucia, in Isauria. Her basilica, 
south of Seleucia, on the mountain, was long a very popular 
place of pilgrimage, and is mentioned in the two books of St 
Basil of Seleucia. The great popularity of the saint is due 
more pnrticukarly to her Acta, which in all their foiTns derive 
from tlie apocTyphal work known as the A eta Pauli el Theclae. 
According to her Aria, Tliecla was born of illustrious parentage 
at Tcomum, and came under the personal teaching of the 
apostle Paul. In her eighteenth year, having broken her 
engagement with Thamyris, to whom she had been betrothed, 
she was accused by her relations of being a Christian. Armed 
with the sign of the cross, she threw herself on the pyre, but the 
flames were extinguished by a sudden rain. She then went to 
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Antioch, where she was exposed to wild beasts, then fastened to 
bulls in ord(T that she might be torn asunder, and finally thrown 
into a pit lull of serpents ; but she was delivered from all these 
perils. She converted many heathen. Returning to Iconium, 
she withdrew into a mountain solitude, and became distin- 
guished by manv virtues and miracles. In spite of their highly 
fabulous character, which caused them to be moni than once 
condemned by the (dmrch, the Acta of Paul and 'rhecla, which 
date back to tlic 2nd century, arc among the most interesting 
monuments of an('ient Christian literature. 

Soe Actu Saiirtonim, Se])loml)cr, vi. 1546-508 ; J. A. Lipsius, 
Acta apostoi^rum apocrypha (Leipzig, 1891), h 235-269 ; C. Schmidt. 
Acta i*anli (Leipzig, 1905), wlieru an attenipt is made to prove 
tliat the A.ta ot Paul and Tlieela formed an integral part of the 
Acta Pauli ; see also Apockyphai. Litkrature. \V. M. Ramsay, 
The Charch in the Poman Empire before A.n. 170 (London. 1893). 
pp. 375 si‘(|. ; C. llolzey, Die ThekUi'Akten, Hire Verbreitimg und 
Dcnrlheilnoe, in der Kitche (Municli. 1905). (H. De.) 

THEFT, the act of thieving or stealing. In English legal 
usage the practice is to call this act by its Norman-French 
name of “ larceny,” but properly theft is a wider term including 
other forms of wrongful deprivation of the property of another 
(sec Larceny). 

Tile 0 . 1 C. word J^eofSe or f>icf 6 e is formed from /co/, thief or 
peofiaii, to thieve, cl. Ger. Dieb, Du. dief, Goth, ihiubs. Tlic origin 
is not known. U may be related to Lilliuanian iupeti, to crouch or 
s(juat: down ; llius “ thief ” would mean “ one who hifles himself.’* 
'the O.li. stelan. to steal, appears also in other Tent, languages, I 
cf. Dll. stclen, Swed. stjdia, Goth, stillan, ike. It has been doubt- 
fully connected with Gr. aTejmv, to deprive. 

THEGN, or Thane, an Anglo-Saxon word meaning an at- 
tendant, s(?rvant, retainer or ofiicial, and cognate with Gr. 
TtKvoVj a child. From the first, however, it had a military 
significance, and its usual Latin translation was miles, although 
minister was often used. J. Do.sworth (An^lo-Saxon Dictionary, 
new 0 ( 1 . hy T. N. 'Follcr) dcs(Tibcs a thegn as ” one engaged in a 
king s or a (queen’s service, whether in the household or in the 
countrN',” and adds, “ the w'ord in this cas(» seems gradually 
to acquire a technical meaning, and to bc('ome a term denoting 
a class, containing, however, several degrees.” The precursor 
of the thegn was the f^esll/t, the companion of the king or great 
lord, the m(‘mbcr of his eomitatus. and the word th(*gii b(’gan 
to he us('(l to describe a military gcslth. It is only used (^m^e 
in th(^ laws before the time of Aethelslan (r. 895-()qo), liut more 
frequently in the charters. H. kl. Ghadwick {Studies on Anylo- 
Saxon Institutions, k^os) says that “ the sense of subordination 
must have been inherent in the word from tlie earliest time,” 
but it has no connexion with the German dicnen, to serve. In 
the course of time it extended its meaning and was more 
generally used. The thegn became a member of a territorial 
nobility, and the dignity of thegnhood w’as attainable by tho.se 
who fuHilkxl certain conditions. Thus from a document of 
uncertain date, possibly about th(^ time of Alfred the Great, 
and translated l)y Stubbs {Select Charters) as ‘‘Of people’s 
ranks and laws,” we learn : — “ And if a eeorl throve, so that he 
had fully five hides of his own land, church and kitchen, bell- 
house and burh-gatc-seat, and special duty in the king’s hall, 
th(in was he thenceforth of thegn-righi worthy.” And again — 

“ And if a merchant throve, so tliat he fan'd thrice over the wide 
sea by his own means, then was he thenceforth of thegn-right 
worthy.” In like manner a sur(’essfiil thegn might hope to 
become an earl. In addition to the thegns there W'cre others 
who wenj thegns on account of their birth, and thus thegnhood 
was yiartly inherited and partly acquired. 'Phe thegn was 
inferior to the aethel, the member of a kingly family, but he was 
superior to the ceorl, and, says Ghadwick, “ from the time of 
Acthelstan the distinction between thegn and ceorl was the 
broad line of demarcation between the classes of society.” Ilis 
status is shown by his wergild. Over a large part of England 
this was fixed at 1200 shillings, or six times that of the ccorl. 
He was the twelfhynde man of the laws, sharply divided from 
the twyhyndc man or ccorl. 

The increase in the number of thegns produced in time a 
subdivision of the order. There arose a class of king’s thegns, 


corresponding to the earlier thegns, and a larger class of inferior 
thegns, some of them the thegns of bishops or of other thegns. 
A king’s thegn was a person of great importance, the con- 
temporary id(ja being shown by the Latin translation of the 
words as comes. He had certain spe('ial privileges. No one 
save the king had the right of jurisdiction over him, while by a 
law of Canute we learn that he paid a larger herioL than an 
ordinary thegn. 

But, like all other words of the kind, the word thegn was 
slowly changing its meaning, and, as Stubbs says {Const. Hist., 
vol. i.), “ the very name, like that of the gesith, has different 
senses in different ages and kingdoms, but the original idea of 
military ser\ ice runs through all the mtxmings of thegn, as that 
of pcr.sonal association is traceable in all the applications of 
gesith.” After the Norman Gonquest the thegns appear to 
have been merged in the class of knights. 

The twelve senior thegns of the hundred play a part, the 
nature of which is rather doubtful, in the development of the 
English system of justice. By a law of Acthelred they ” seem 
to have acted as the judicial committ(?c of the court for the 
purposes of accu.sation ” (VV. S. Iloldsworth, History of English 
Law, vol. i. 1903), and thus they have some connexion with 
the grand jury of modern limes. 

The word thane was used in Scotland until the 15th century, 
to describe an hereditary non-military tenant of the crown. 

(A. W. H.*) 

THEINNI, or IIsenwi, one of the Northern Shan States of 
Burma. It is called by the Shans Hsenwi, and also offit'ially 
so designated, but is better known by the Burmanized name of 
Thcinni. It was by far the largest of the cis-Salween Shan 
states, and at one time included not only all the territory of the 
present sRites of North and South Hsenwi, but also Kehsi 
Mansam, Mong Hsu, Mdng Sang, and Mong Nawng, besides 
ha\'ing a sort of protectorate over Mang Lon and other \Va 
states east of the Salween. These had, however, fallc'ii away in 
Burmese times, and at the piniod before the British annexation 
'riicinni was (li\’ide(l into five parts by name ; but there was no 
central authority, and the whole state was in hopc^less disorder. 
This continued until the appearance of British troops in March 
1888, when it was dividecl into two states — North Theinnl, 
whic'h was assigncxl to a succ(\ssful adventurer, Hkun Sang, of 
T(ui Ihmg, and South Thcinni, which went to N«awm 5 ng, of 
the old Shan ruling house*. North Theinni has an area of 6330 
sq. m., and a population (t(;oi) of 118,325 persons; estimated 
revenue, £6000. South I’lieinni has an area of 2qoo sq. m., 
with a population (in iqoi) of 67,836; estimated revenue, 
£4800. 

The nortlicrn part of North Thcinni is a mass f)f hills allcctecl 
by the geological iaiilt which has proflnced I hr rift that forms the 
Nam Tu or Myit-ng^i valley, and has thrown ii]) a series ot ])arall(‘l 
ranges which i^xtencl nortliwards to the Shweli (J-ung Kiang), 
without altogether destroying the north and south trend which is 
the characteristic of the Shan hills as a whole. In the valleys 
between these hills are numerous tracts under rice cultivation, 
come circular or oval, some more ribands along the river banks. 
Tlie southern ])ortion has much more flat land, along the line of 
the Nam Tu, its tributaries the Nam Yao and the Nam Nim, and 
the Nam Yck Jlowing into the Salween. This was formerly thickly 
populated, and still remains the most valuable portion of the state. 
A range running weial wards from the Sahveem, and marking the 
southern border of the rift in the hills, divides North froni South 
Theinni. Both north and south of the Nam Tu there are many 
peaks which rise to Ooocj It., and several over 7 ckk> ft. The northern 
portion is almost consistent enough in its altitude of aliout 4001.) ft. 
to Ijc called a plateau. It ha.s large, grassy, upland downs. This 
part of the state has fallen almost entirely into the hands of the 
Kuchins. The Shans arc found in the Nam Mao (Shweli or Lung 
Kiang) valley, and in the Nam Tu and othi r valleys in the southern 
part of the state. The line of the Nam Mao is the lowest portion 
of North Theinni, l)eing little over 2000 ft. alxive sea-levcL The 
.southern valleys are about 5<X) or more ft. high(.‘r. Stmth Theinni 
is practically bisected by the huge mass of Loi* Ling, nearly 9(XX) ft. 
above sea-levcl, and by the spurs which that |>eak sends north and 
south. Apart from this it consists of broken hill-country of no 
great height, or open rolling downs, the latter chiefly in the eastern 
half of the state. It is watc^red by numerous str(?ams, of which 
the chief is the Nam Pang, an affluent of the Salween. The chief 
river in the northern state, apart from the Salween, is the Nam 
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Til or Myit-nge, which rises on the Inawaddy-Sahveen watershed, 
not far from the latter river, and Hows west\vards tlirough the state 
into Taunghaing or Thibaw, and eventually into the Irrawaddy at 
Ainarapiira. Ihe Nam Mao or Sliweli only skirts the state, but 
it receives a considerable tributary, the Nam Riw, which has its 
entire course in rheinni territory, ami is large enough to be barely 
fonlable in the dry weather, and only passable by boats in the 
rains, fhe deforestation caused by years of upland cultivation 
has dried up many of the springs, but as a whole North Theinni 
is very well wateretl. Consiilerable eleposits of coal, or rather of 
lignite, e.xist in both North and South rheinni, but do not appear 
to be of high ipiality. Gvild is washed in many of the streams 
in a titful way. Limestone exists in large quantities. No valuable 
limber exists to any considerable extent. Ihero is some teak in 
the Nam Yao valley, and scattered wood-oil trees exist. IHiu! 
forests cover some of the ranges, but. as elsewhere in the Shan 
states, varieties of the oak ancl chestnut are the commonest forest 
trees. The climate of the state as a whole is temperate. In the 
plains of the uplands there are yearly frosts in January, February 
and Marcli. but in tlie greater part of the state the thermometer 
rarelv falls to treezing-point, and iii the hot weather does not 
exceed ninety tlegrees for any length of time. The average rainlall 
seems to be about Oo in. yearly. After the ilisruption of tlie ancient ! 
Shan empire at Tali hv Kublai Khan, rheinni seems to have been 
tlie Centre of the imlependent Shan kingdom, with various capitals I 
in the Shweli and Nam Tu valleys. This kingdom of Kausainpi 
was ended by the Burmeso about 173^^, and the country was tlivided 
into various states, with appointment orders from Ava. Numerous | 
rebellions and civil wars have reduced Theinni from its position as j 
the most powerful and populous Shan state to a condition ot fearful 
lesolation. It has regained much population since the British | 
occupation in 1S88. but is still far frcuii its old prosperity. Much 
may be expecte<l from the cart roads tluit have bemi made, and 
from the Mandalay- Kun long Railway. 

Hsonwi, the capital ot North riieiniii. stands near the north 
bank of the Nam Tu. The. ruins of the oM capital lie at a short 
distance, and show it to have been a large ami well-built town, 
with a number of houses variously estimated at troin three to ten 
thousand. Mdng Yai is the capital of South 'I'hcinui. with a popu- 
lation of about Lashio, the headquarters ol the super 

intendent of the Northern Shan State, is in North Theinni. The 
races found in Theinni compri.se Slians, Kachins, Chinese, Burmese, 
Lihsaws, \Va, Pal.iungs and Yanglam. The Slians and Kacliins vastly 
predominate, and arc nearly (‘qual in numbers. (]. (L Sc.) 

THEISM (Or. god), literally, and in its widest sense, 
the belief in a god or gods. The term has had several changes 
of meaning, (i) It appears for the first time in iSth-ccntury 
English a.s an occasional s\ nonym for deism ” (q.v.), and 
therefore a.s applying to those who believed in God but not in 
Christianity. Later criticism, orthodox and heterodox, upon 
the English deists inclines to charge them with the conc eption 
of a divine absentee, who wound up the machine of nature and 
left it to run untended. That was the general iSth century 
way of thinking. God was apt to be thought of as purely 
transcendemt, not immanent in the world. (2) In the 19th 
century theism is generally used of positive belicl in (iod, 
either with or without belief in the claim of Christianity to be 
a revelation, but una.ssociated with any peculiarities of 18th- 
cenlury deists. If the word “ deism emphasizes a negative 
clement — rejection of church Christianity — “ theism’’ generally 
emphasizes the positive element — belief in God. (3) There is 
also a third usage. “ Theism ” was rci laimcd by Theodore 
Parker, F. \V. Ncw'man, Frances Power Cobbe, and others, 
for their more modern .speculati\'c btJicf in God, which, while 
non-Christian or at least non-orthodox, held to an immanent 
God, continually revealing himself — in the moral consciousness. 
The ambiguity cannot be cured. We use the word in this 
article in the second sense.^ 

1 . From this point of view theism is a synonym for Natural 
Theology, or almost so. But the expression Natural Theology' 
Natural itself has a history, (i) The “ three theologies ” — 
Theology, recognized by the early Roman Stoics — probably on 
the suggestion of a passage in Aristotle’s Metaphysics, xi. 8 — 
arc named by St Augustine (Latinizing the Greek terms) 

‘ Imm. Kant’s distinction of “ deist ** and “ theist may be 
found in the Critique of Pure Reason, “ Transcendental Dialectic/* 
Book II. chaps, iii. and vii. It is curious, but, unless for the study 
of Kant, unimjHirtant. 

* Cf. Theology. Natorp’s article quoted there gives the reference 
to the passage in Aristotle, but docs not recognize its connexion 
with the later Stoical distinction. 


mythical, natural^ and civil or political {City of God, iv. 27). 
There is probably a malicious echo in a well-known passage 
of Gibbon {Decline and Fall, chap, ii.) : ‘‘ The various modes of 
w'or.ship which prevailed in the Roman world were all con- 
sidered by the people as equally true, by the |)hilo.sopher as 
equally false, and by the magistrate as equally useful.” 
Augustine rejects all three ” theologies ” as pagan figments, and 
not a few^ church writers follow him in ihis borrowing his 
learning without naming him {c.g. the Protestant Grotius in 
his notes on Rom. i. 20). Vet the natural or ph\ acal theology 
of the philosophers — in contrast to mere myths or mere state- 
craft — seems a straightforward etiort to reach faith in (iod on 
grounds of scientific reason. It deserves the name, in the 
modern .sen.se, of Natural Theology. (2) Raynioiid ol Sabunde’s 
Liher naturae sive creaturaruni (^434-3^) biars also the title 
Theologia Aaturalis — but not from the author'.s own hand/^ 
though his introduction to the l^ook in cjuestion, the Prologue, 
put upon the Index at Rome for its daring, describi s the ” book 
of nature ” as “ connatural to us,” in (‘ontrasl with the ” .super- 
natural ” book, the Bible, which belongs to the clerics. Laymen 
may read the book of nature, and Man himself is the most 
important “leaf” in it. Raymond attempts to demonstrate 
the whole of church theology upon principles of reason. That 
is a task quite beyond what is generally recognized as Natural 
'rheology. (3) With Francis {Advancement of Leaguing, 

1605) the expression Natural Theology emerges in what has 
become the modern sense — as .standing for a part ol Christian 
theology, attainable by reason, and contrasted b\' most theo- 
logians with tin* “ mysteries ” of lailh (Bacon uses that term 
too) on the principles of xMbert the Great and Tliomas Aquinas 
(sec Apolo(;f;j'ics). 

[It is not clear that Bacon is the first to use the term in the 
now accei)ted sense ; but lie and 'Fhcophilus Ra\ naudus. S.J., 
in his Theologia Naluralis (1622), of which there is a copy in the 
bodleian, must at least be among the first in their respcitivc 
communions to do so. Raynaudus’s authorities, in favour of 
the rei'ognition of a natural theology and against it, do not, so 
far as the present writer has been able to consult them, use tlie 
expression. So too H. Alsted, an early Protestant writer on 
Natural Theology (in his Mel/wdus Theologiae, ifiii, and in 
later w^orks), defines it as moderns do — some of the conloits of 
his Natural Theology arc fantastic enough and his authorities, 
again so far as consulted, differ upon the place to be assigned to 
Natural Theology within a system of study, but do not employ 
the term.] 

Ill later limes the (expression is common ; it is used c.g. by 
T.oeke, Leibnitz and Wolf). Wolff’s influence made the usage 
habitual,’ though Schleiermacher and Kitschl, like the Socinians 
j earlier, dimy the existeni c of a natural thcobgy. Following 
the text and ordinary interpretation'' of Aristotle’s poman 
Metaphysics, it is believt'd that Aristotle already Catholic 
identified metaph>'si(\s with a theolog)^ : accordingly xrouping, 
modern Roman Catholic learning, which owes a great debt to 
Aristotle through the schoolmen, includes Natural 'Lheology 
in philosophy, not in theology jiropcrly so (ailed. With 
j Natorp’s article W. Wallace’s Gifford Lecture,*^ t hap. i., may 
I also be consulted ; but Wallace does not distinguish the un- 
usual sense which the term hears as applied to Raymond’s 
book. R. Flint has n^rnarked that Natural Theology ought 
not merely to prove the being of (iod, but to give a full sys- 
tematic view of what (it is (ontended) can be learned of thco- 
logiail truth from the ‘‘ light of nature ” (St Augustine, and 

^ Sec art. “ Rairnimdus Sahicude ” by Schaarsclnniill in Hvrzog- 
llaiick, Rcatcncyklopadic (cd. 1905). At this point wc* must also 
call to mind the wide currency given to the term theology by 
Abelard, and his editors or copyists. 

* A. Harnack and some others use the expression in a wider sense. 
Any supposed principles (even if not worked out into a system of 
inferences) used as ready-made clues for the study and interjiretation 
of Chrislianity are described by this school as natural theology 
(cf. Theology). 

Challengiid by Natorp ; see Theology. 

Published in Lectures and Essays, 
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theologians generally after him). The name “ theism makes 
that requirement Ics's emphatic (see below). 

Another kindred term is '' Natural Religion.’’ Wc meet 
wilii this ill the titles of two Latin works' by German authors 
Natural in reply to Lord Herbert of Cherbury. They use it 
Religion, with strong condemnation, from the standpoint of 
rigorous Christian orthodoxy; but it comes into England 
within \’erv few years upon the Christian side- religion against 
ineligion— in Bishop John Wilkins’s Principles and Duties of 
Matiirnl Rdigion (1678). 'Che author died 1672, and left the 
])ook unfinished ; but the language of the title occurs in the 
first sentence ; so it is undoubtedly Wilkins’s, as well as sanc- 
tioned by liis editor and connexion through marriage, Tillotson, 
alterwards the archbishop. Wc meet with “ Natural Religion ” 
again in Samuel Clarke’s works, and notably in Bishop Joseph 
Sutler’s Analogy (1736). Thus, as employed by most writers, 

‘ Natural Religion” connotes neutrality or even friendliness 
towards ( hrisiianily ; just as is the case with theism in sense 
(2), or with Natural 'fheology. “ Deist,” or sometimes “ theist ” 
in sense (i ), or Naturalist, is a term of reiirobation with English 
iSth century apologists, but not ” Natural Religion.” If 
there is any difference between “ theism ” or “Natural Theo- 
logy ” on the one hand, and Natural Religion on the other, it is 
to be found in the more practi(-al character attaching to natural 
“ religion.” While Romans i. ig and 20 (yet cf. Acts xiv. 
17, wii. 24, <S:c.) is the main New Testament passage which 
seems to recognize a Natural 'fheology, Rom. ii. .14, 15 may be 
.said to assert Natural Religion. When the expression Natural 
'fiu‘ology ('Oines to the front once more with Archdeacon W. 
Tahw (1802), this is a sort of after-birth or anachronism.- 

Nalurnl Law. — Wc do not pretend that Law of Nature — 
Ihc jurist’s term, not of course that of inductive science — is 
Natural Strictly a synonym for theism. But it is a cognate 
Law. conception, of great importance historically, bearing 
tlie marks of the Stoic doctrine of “ nature,” and helping to 
turn men’s minds towards a “ niitural ” theology. A pantheist 
ma\' believe in Law of Nature and go no further ; a theist who 
accepts Law of Nature has a large instalment of natural theology 
ready made to his hand ; including an idealist, or else an 
intuitionalist, scheme of ethics. Both jus miturale and lex 
naturalis arc as early as Cicero, and the jus gentium of the 
Roman lawyers is earlier still. Ambrose of Milan {Dpi sties ix. 71) 
quotes Romans ii. 14, 15 -the f)assage already referred to, 
under “ Natural Religion ” — as asserting “ Natural Law ” ; 
St Paul’s words suggest that form of thought and may con- 
ceivably have been suggested by it. J. G. Ritchie’s Natural 
Rights, from the point of view of a very hostile (evolutionary) 
id(ialism, sketches the early history of the phrase Natural Law.-’’ 
"the philosopher in Abelard’s Dialogus inter Jtidaeum Philo- 
sophum el Christianum ex{)ects to be saved ^.v sola lege naturali ; 
here “ lav/ of nature ” is fully equivalent to Natural Religion, 
and the word sola sets it in contrast with Christianity. Not to 
speak of the canonists, Thomas Aquinas gives natural law an 
important place ; while Melancthon, drawing from Aquinas, 
gives it an entrance into Protestant thought. Zwingli and 
('a Ivin on the other hand prefer the positive view of law as in- 
stituted by God far back in history in the days of the Old 
Covenant ; but, when exegesis or controversy puts pressure 
upon them, they fall into line and reiterate the appeal to a 
Natural Law. Richard Hooker, again with traces of Aquinas, 
uses the conception as a weapon against Puritanism, with its 
aggres.sivc positivism of scriptural precept. Natural Law, he 
claims, leaves room for di.scretionary arrangements like epis- 
copa(^\’ ; Scripture does not mean to supersede the light of 
reason. It is intelligible that I.ocke (Tteatises 0/ Civil Govern- 
ment) should have a relish in quoting Hooker against the divine- 
right royalism of Sir John Filmer ; but in Locke there is already 

' Recorded in J. G. Walch’s Bibliotheca Thcologica Sclerta (1751). 

* See Wallace’s Gifford Lecture. 

® For the inlluence of that conception in theology, especially 
through the medium of I.sidore of Seville, see successive chapters 
in A. J. Carlyle’s Hist, of Mediaeval Political Thought in the West, 
vol. i. 
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a revival of belief in the (beau-ideal) state ” of nature and a 
growing emphasis upon natural rights ; ideas which, heralded 
by Rousseau, echoed round the world in the French Revolution. 
Locke had spent some years in Holland, the country of Grotius, 
j who, with help from other great lawyers, and under a mis- 
apprehension as to the meaning of the Roman jus gentium^ 
shaped modern concepts of international law by an appeal to 
law^ of nature.^ This moral ideal rendered considerable services 
to civilization ; wc must not forget these, in the ofTcnc'e which 
the myth of a primitive golden age may oiler to our historic 
sense. The kernel is sound enough though the husk is a poor 
thing. Finally, it is of some interest to note that Chr. Wolff, 
in the intervals of his chequered theological career, lectured 
and wrote as a jurist upon the Law of Nature. 

“ Philosophy of religion ” is the modern term. It again is 
not exactly a synonym, though more nearly so than the last. 
The new phrase indicates that we are to approach ptiioto- 
the thought of God through a study of religious beliefs pty of 
and practices ; “ theism ” tended to make God a religion, 
purely scientific inference from the facts of nature. But 
“ philosophy of religion ” can be construed in many different 
ways. An investigator, pledging himself to no beliefs— even 
perhaps one who definitely disbelieves and rejects theism- may 
yet interest himself in tracking out the psychology of religion. 
Or a philosopher like Hegel, armed with a metaphysical theory, 
may descend upon the facts of religion and interpret them in 
its light, till they almost lose their original significance, which 
wc might provisionally define as ('onsisting in this, that the be- 
liever in any religion finds himself helped or (as he claims) 
saved by it. Again, we must not be misled b)’ verbal idiosyn- 
crasies. What James Martincau calls A Study of Religion is 
really in the main a re-statement of old Iheistic' arguments."* 

[Wallace’s Gifford Lecture xx\iiy be consulted upon this phrase 
also. He observes with truth that Natural Theology, if you 
remove from it the idea of subordination to ('hristianity as 
(claiming to be) a special revelation, tends to pass into a 
philosophy of religion. But it does not follow that the new 
standpoint involves what \Vallacc seems to hint, though he 
conceals his meaning behind complimentary rhetoric — rejec tion 
of churcL Christianity. A. M. Fairbairn’s Phil, of the Christian 
Religion shows by its very title that an effort is being made to 
combine great confidence in metaphysics with strong belief in 
the uniqueness of ('hrislianity ; and the effort will be found 
to characterize all Fairbairn’s work. Possibly, fuller study of 
religions may help theologians to formulate the imperial claims 
of Christianity more happily than in the dry contrast between 
what is “ revealed ” and what is “ natural.” liut that contrast 
is traditional ; and it is implied in the ordinary theological 
usage of such phrases as “ natural theology ” or “ natural 
religion ” and almost of “ theism.”] 

Comparative religion, or, as some call it, history of religion, 
is yet anc^thcr modern stucly, closely akin to Ihc last discussed, 
although more strict!)' confined to registering the compara- 
sequence of religious phcmoniena and less disposed UveRe- 
towards criticizing religions or towards ranking them 
in an order of merit. Wc cannot, therefore, call it precisely 
synonymous with theism. And yet theism — or monotheism — 
constitutes a special locus in the history of religion. The 
historian observes and records, in different lands and ages, the 
rise or explicit utterance of belief in one God. 

Some uncertainty may be felt whether pantheism should 
rank as a theism. Is unity the main point ? Or is not per- 
sonality rather of prime importance, though doubtless pre- 
supposing unity ? (Usage does not allow us to rank polytheism 
as a form of theism.) K. Troeltrch, Kultur der Gegemvart, 
Teil T. Abt. 4, p. 470, finds that the wisdom of the priests, in 
one land after another, rises to the thought of divine unity. 
That suggests pantheism, the usual form of such esoteric 
wisdom. Professor T. W. Rhys Davids {American Lectures, 
p. 37) sums up that, when the name of an earlier deity is 

* See (with writers already mentioned) Sir H. Maine’s Ancient 
Law. * See his Introduction. 

XXVI. 21 a 
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attached to the object of supreme worship, monotheism proper is 
approached ; while, when a new thought-construction is put in 
the supreme place, there is a tendency rather towards pan- 
theism. So far as this is true, theism (proper) would seem to 
be an accident of language. 

There is a further problem ; whether monotheism is of very 
early occurrence. Belief in a primitive historical revelation, 
once universal among Christians, has almost disappeared ; but 
belief in a very early and highly moral theism is stoutly defended, 
chiefly on Australian evidence, by Andrew Lang ( 77 /c IMuking of 
Religion and later works). If I^ng is right, “ primitive 
peoples drew typical theistic inferences, and argued to God 
from nature and from conscience, though without displacing 
other types of religious belief and practice. In many regions — 
Egypt, Babylonia, &c. — individual investigators of the great 
religions have thought they found traces of an early — one 
hesitates to write, of a “ primitive — monotheism. Perhaps 

J. Legge, who finds true theism at the dawn of Chinese history, 
is the most authoritative representative of such views. 

Passing to later times, we can watch a theory of monotheism 
rising, and dying down again, during what our scholars distin- 
Brabman guish as the Brahrnanical period of Indian religion. 
theism. The supreme god, Isvara, has the personal name 
Prajapati, Visvakarman or some other. But this theism is 
lifeless — a “ pale and shallow deism, which India has often 
confessed with the lips, but which has never won the homage of 
her heart.’* ^ The thought of India is upon the side of pan- 
theism. Again, the heretical Egyptian king Amcnophis IV. 

or Akhenaton, one of the sovereigns to whose govern- 
jyp celebrated Tell el-Amama letters from 

Palestine were addressed, was a zealous champion of the ex- 
clusive claims of the sun-disk God, Ra ; but his policy died 
with him. In Babylonia a mutilated inscription printed by 
Babylon^ T. Pinches {Transactions of Victoria Institute, vol. 28), 
identifying (so far as preserved) thirteen other Gods 
with Marduk, has been hailed by Friedrich Delitzsch {Babel und 
Bibel) as the great fountain-head of monotheism, and has in- 
fluenced the bold if highly precarious conjectures of II. Winckler.*-^ 
Of more assured importance was the Zoroastrian faith — “ pure 
Zoroas- moral dualism if not theism ” (L. II. Mills) — which 
irtaa, proved its zeal by persecutions. But later times 

nearly strangled Zoroastrian piety, not only by laws of ritual 
purity but also by newly evolved secondary deities — personified 
attributes, and the like. So that here again theism, if theism 
it was, did not continue in strength. If we understand by theism 
not simple belief in a divine unity, but such faith in one divine 
person as will constitute the basis for a popular religion, then — 
unless wc allow a doubtful exception in Zoroastrianism — we must 
agree with those historians of religion who affirm that the world 
has known only a single living monotheism, viz. that of the Old 
Testament, along with what are historically the daughter faiths, 
Christianity and Islam. 

The theist believvs that he can further trace many incomplete 
workings of the monotheistic instinct in the history of religion. 
lacom- is it tme, as A. Menzies observes, that 

plete ‘‘ Reason knows only God, not Gods ” ; if we take 

thelatic religion as saving help, no worshipper possesses rc- 
Impulaea, Security until he has gone straight to the 

fountain-head, and gained the friendship of the God of Gods. 
Indian Vcdic henotheism (otherwise called kathenotheism) ; ^ 
Semitic monolatry, so important as the probable starting-point 
of religious development in Israel ; the Greek use of ‘‘ Zeus ” 
almost as we say “ God ’* — even the attempt to arrange deities 
in a monarchical pantheon, all show the tendency, though it 
so seldom attains a real victory. 

^ A. Barth, Religions of India, Eng. trans., pp. 29, 30, 69. Wc 
may probably extend this hostile judgment to the theism of the 
modern Samaj-es. 

* The centralizing of worship at Babylon by its last king, 
Nabonidos, hardly seems to liave amounted to monotheism. 

* The two terms are explicitly identified by F, Max Muller, their 
inventor {e.g. Hibbert Lectures, chap. vi. p. 271 . 


II. We have already suggested that theism covers more ground 
than the name at first may suggest. It can ncv( r quite confine 
attention to the problem of the Ix'ing of God. W here subordi- 
God is believed in at all, it is believed that upon God nate eie- 
everything else depends. With the thought of God, meats of 
accordingly, there is correlated a modification in 
thoughts upon all other subjects ; and a full system of theism 
must discourse “ Of God, of the world, of the Soul,’’ like Matthew 
Arnold’s Moses. In other words there must b( doctrines re- 
garding matter and mind, the world and the self, as well as 
regarding that Absolute Being who is believed to exist liehind 
both, revealing Himself through them. This way of approach- 
ing theism is illustrated in A. C. Fraser's Gifford Lectures, or 
in earlier times in the writings of Christian Wolff, whose .sciences, 
according to the slightly different nomenclature which Kant 
imposed on them, were rational psycholog \',” ‘‘ rational 
cosmology," and rational theology." Kant sw opt away, so 
far as his influence extended, such “ dogmatic metaphysics " 
and the old-fashioned theism which it constituted or included ; 
but Kant himself introduced, in his own more .sceptical yet also 
more moral t\pc of theistic doctrine, a new trirliolomy- God, 
Freedom, Immortality, the three postulates " of the Kanfa 
“ practical reason." It is tempting to try to correlate **postu> 
the members of this triad with the individual members ibtes.** 
of the older triad. But that would only mislead us ; free will 
and immortality arc really predicates ascribed- on whatever 
grounds — to the soul ; and it is natural that in theism the soul 
of man should be a topic second in importance only to God 
Himself. Every theistic system, or almost every one, makes 
provision in some way for Kant's three postulates. Accord- 
ingly, even in a hurried survey of the history of theism, we 
must try to question the systems wc are reviewing upon their 
attitude towards human freedom and immortality, as well as 
upon their doctrine of God. Sometimes it will be found that 
free will is asserted as an assured fact, as a datum, Free 
and so as a ground of inference to God. But some- 
times free will is rather a probandum. In Christian theology, 
much labour has been spent upon vindicating man's freedom 
against God’s intrusion, or upon blotting out human power in 
order to leave room for the divine. Theism suggests at the 
very outset that we should rather expect to find a correlation 
between the two. If there is a Crod at all, be must be thought 
of as the guarantee of freedom in man and as the pledge of his 
immortality. 

The mention of Christian theology may remind us that, for 
the majority of theists in medieval and modern times, theism 
proper has ranked only as a secondary wisdom. It simpntl- 
is possible for Cliristians to work out natural theology cation of 
in separate detail ; but we cannot wonder if they theism. 
rarely attempt the task, believing as they do that they have 
a fuller revelation of religious truth elsewhere. In point 
of fact, as we look to history, we find that theism has been 
much simplified and cut down. First of all, attention has been 
concentrated upon God. One clocks not suggest that this con- 
centration was an error. On the contrary, even Christian theo- 
logy makes at least the effort to show that the thought of God 
regulates the whole system of belief. Yet while an adequate 
doctrine of God may settle everything in principle, we ought 
to remember that there arc applications of the principle, apart 
from which wc do not see our way clearly. As a second step in 
concentration, attention is almost confined to the question 
‘‘ Does God exist ? " and to theistic proofs as answering “ Yes." 
'Ihc further question “ What is God } " is slurred, as if there 
could be no two opinions regarding that ; whereas in truth 
there are two hundred opinions. A. B. Bruce feels this so 
strongly that the natural theology section of his Apologetics 
entirely omits the question “ Does God exist ? " in favour of 
the question What is God ? " Perhaps that is equally one- 
sided. When wc do find theism dealing with the question 
“ What is God ? " it tends to borrow from scholastic forms 
of Christian theology the scheme of Being and Attributes 
(see e.g. Wolff). But such a scheme gives at best an 
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external preliminary clescriotion of the object to which it 
is applied.' 

So our wealth of material narrows down in the ordinary 
handling to a single question. God, the world, the soul, free 
will, immortality, optimism ; What then is God ? All these 
questions, and perhaps others, tend to conceal themselves 
behind a single discussion : Does God exist ? But further 
still. Either the fuller or the narrower way of dealing with 
theism will differ according to the philosophical stand- 
eneVot particular theist who speaks to the ques- 

phiio- tion. As long as the battle of the philosophies 

aophicat endures, theism can hardly be unified. Its history is 
stand" jjQ much that of a single evolving doctrine, but 

* rather the history of many and diverse thcistic schemes. 

III. It may help us if we rapidly review at this point the 
leading tyjies of philosophy in their application to the thcistic 
problem. Grouping and naming are fixed here for one special 
purpose. From other points of view they may perhaps appear 
open to blame ; but it is hoped they will throw light upon our 
present study. 

The simplest basis for philosophy ^ is empiricism. Such a 
philosophy makes little serious attempt at constructive work 
Empiri" in antiquity ,* but, upon the first great victories of 

cism, physical science in modem times, a desire arose to 

extend the new and wonderfully fruitful method to the ultimate 
problems of speculation. Let us take experience as our teacher ! 
Let us stand upon realities — upon facts ! Difficulty may be 
found in carrying out this empiricist programme ; but at the 
outset no one dreams of failure. Beginning with the certainties 
of everyday experience, it reaches theism at last by means of 
an analogical argument. Many objects in natun*, organisms 
espcciall)’, seem to resemble the works of human design ; there- 
Argument fnre with high probability wc infer a designing mind 
from behind nature, adequate to the production of these 

design, special results.^ Having got .such a mind, we may 

next inquire whetlier, on the principle of parsimony, it will not 
account for more ; perhaps for everything in nature 1 But 
the starting-point of the argument in question is the purely 
empirical evidence of a single fact or set of facts ; it proceeds 
l)y way of analogy, not of strict demonstration ; and it claims 
for its n'sults nothing more than probability. From Socrates, 
in Xenophon’s Memorabilia, downwards, the argument is toler- 
ably common ; it is notable in Cicero ; in the modem discussion 
it dominates the 18th-century mode of thought, is confidently 
appealed to though not worked out by Butler, and is fully 
stated by Palcy. The argument does not necessarily imply 
empiricism in philosophy ; still, it is peculiarly characteristic 
of empiricism. In ethics empiricism begins by recognizing that 
man possesses sensations, and so is liable to pleasures and 
pains. Hence, early empiricism makes ethics simply a calculus 
Ethics; of pleasures (“ hcdoni.sm ”). Wc may doubt, with 
Hedott" W. F. H. Lccky,^ whether such a philosophy affords 
a basis for natural theology at all ; but the attempt 
is made. As J. S. Mill tried to reconcile criminal law and its 
punishments with his very hard type of dct(‘rminism by saying 
that law was needed in order to weight the scale, and in order 
to hold out a pro.spect of penalties which might deter from 
crime and impel towards good citizenship, so Paley held that 
virtue was not merely obedience to God but obedience ‘‘ for 

’ Criticism of the scheme, from the point of view of an idealist 
theism, will be foiiml in John Caird’s Introduc. to the Phil, of Religion, 
chap. viii. Vet the formula is serviceable. Perhaps it is even 
indispensable as a jjreliminary statement. Wc find it substanti- 
ally revived in the opening sentence and general scheme of a useful 
book, A. Caldecott’s study of The Phil, of Rclig. in England and 
A mcricn. 

“ An outline of the liistory of theism is reserved for Section IV. ; 
but it has not proved possible to sketch the types of philosopliy 
without introducing references to the history of philosophy and 
sometimes even to the history of theism as well. 

® Of course the Design Argument is well known in antiquity, 
but not the type of philosophy which stands or falls by that line 
of “ proof.” 

* Cf. Hist, of European Morals, pp. 58, 59. 
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the sake of eternal happiness.” A second type of hedonism — 
less ignoble, but perhaps also less logical — calls men to seek 
the happiness of others, Palcy includes that too ; virtue is 
“ di)ing good to mankind,” in obedience to God, for the sake 
of heaven. 

The second type of philosophy, for our purpose, is intuition- 
alism. It finds its chance in the misadventures of empiricism. 
The Scottish philosophy of Thomas Reid and his intuition^ 
successors believed that David Ilumc’s scepticism was hUsm, 
no more than the genuine outcome of Locke’s sensationalist 
appeal to experience when ripened or forced on by the im- 
matcrialism of Bishop Berkeley— God and the soul alone ; not 
God, world and soul. And so the Scotsmen fell back upon the 
witness of consciousness. Tlicy did not make much use of the 
word “ intuition,” which may indeed be taken in different 
senses, e.g, of visionary experiences as well as of the principles 
of common sense ” (i.e. universal beliefs). They spoke of 
‘‘ natural realism ” and a “ natural dualism ” of mind and 
matter (reinstating here the element which Berkeley had struck 
out). Still, they do not repudiate the word ” intuition,” and 
kindred writers make it prominent. The term is borrowed from 
Sight, of all the physical senses the one which most rapidly 
instructs the mind. You see, at a glance, that things are so. 
Indeed, there is a further implication, when the term intuition 
is borrowed for mental vision ; you see at a glance that things 
must be so. Here then chararteristii ally intuitionalism occupies 
a half-way house between empiricism, with its appeal to real 
given fact, and idealism, with its appeal to necessity. The 
.senses, in perception as contrasted with sensation, are held to 
give immediate knowledge. Wc perceive, beyond all possi- 
bility of doubt, that things are so and so. This is Reid’s first 
reply to Hume. Define more carefully than Locke did, with 
his blunder about “ ideas,” the process of perception, and you 
cut up scepticism by the roots ! So far, this philosophy has 
little bearing upon theism. But Intuitionalism has further 
arguments for the doubter. Besides testimony from outer 
sense, we have testimony and teachings from consciousness 
within — first principles,” as Reid generally calls them. There 
are some principles whicJi, as soon as they arc presented to the 
mind and correctly grasped, must be assented to ; w^e see the 
truth ! Two regions become prominent in the working out of 
intuitionalism, if still more prominent in the widely differing 
philosophy of Kant — the regions of mathematics and of morals. 
Though J. S. Mill boldly affirmed that there might be remote 
realms in space where 2 1 2 did not make 4 but some different 
total, even empiricists may hesitate to concur ; and yet Mill’s 
assertion is at least the most obvious empiricist reading of the 
situation. If all knowledge is drawn from experience, state- 
ments universal in form arc but generalizations, holding within 
the limits of actual experience, or advanced beyond them at 
our peril. Geometry again is regarded by thoroughgoing 
empiricists as hypothetical. It deals, according to Mill, with 
arbitrary and imaginary constructions. If there were such a 
thing as a triangle contained by absolutely straight lines, its 
three angles would no doubt measure what Euclid says ; but 
straight lines and true triangles nowhere exist in rerum natura, 
Kant’s point is ignored, that deductions from these “ imaginary 
figures apply to the real ” world of experience. Every time 
wc survey a field, we go upon the principles, not of special 
experience, but of a priori necessity. Given certain linear and 
angular measurements, the area must be so and so. Great as 
is the difference when we pass from mathematics to morality, 
yet there are striking similarities, and here again intuitionalism 
claims to find much support. If we accept moral ideals at all, 
we are no longer in the world of mere phenomenal sequences, 
but in a new world. It is a problem for empiricism ; given a 
world where nothing but phenomenal sequences exist, to account 
for moral ideals. Vulgar materialism sneers at the problem ; 
duty is a fraud or hobgoblin, a mere superstition. Even 
Jeremy Bentham, restive under appeals to vague and in- 
tangible standards, breaks out in despairing indignation against 
the word ‘‘ ought ” as ” the talisman of arrogance, indolence 
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anti ignorance/’ and as “ an authoritative imposture.” ^ Later 
ethical empiricism is more refined. J. S. Mill recognizes an 
ultimate diClerencc in quality between higher and lower plea- 
sures. A. Bain finds that benc\ olence is one given element in 
man’s original constitution. H. Sidgwick holds lliat intuition 
must justify the claims of the general happiness upon the 
individual, though everything subsequent is hedonistic cal- 
culus. Herbert Spencer finds that the modern individual has 
intuitions of duty which represent the inherited experience of 
what has been good for the race in the past. Sir Leslie Stephen 
finds that moral laws are the conditions needful for the good of 
the social organism, and arc imposed as such by society upon 
its individual members, d'he problem has altered its form. 
What the modern empiricist needs is a rational bond uniting 
the individual with the community or with the aggregate of 
inilividuals— a rational priinaple distinguishing higli pleasures 
from low, sanctioning bencvoleiK'c, and gi\ing authority to 
moral generalizations drawn from conditions that are past and 
done with. The non-empirica,l moralist will not of course 
admit that duty to the community or to mankind is a final 
definition of the ethical ideal. He will at cept it as a stage, of 
no small importance, in progressi\c definition ; but he will .seek 
to go further. j 

We have already remarked that the difficulties of empiricism 
constitute the strength of Intuitionalism. A critic of intuition- | 
Criticism might add that lliey arc its whole .strength ; i 

of intuit intuitionalism is sound upon the intellectual aiul ; 
iionaiism, moral intercs'ii! of humanity, but it does little to 
justify them. It reasserts them, with resolute loyalty; but i 
if philosophy ought to vindicate, to explain, perhaps inciden- 
tally to modify, c\en, it may be, to purify our primary beliefs, 
intuitionalism is hardly a philosophy at all. For good or for 
evil, so far as there is an accepted lino of theistic doctrine, that ’ 
doctrine is inluitionalist. Other sc hools of philosophy pay ! 
fix ing visits to theism ; intuitionalism is at home there. Its j 
lending argument is the cosmological, concluding to ‘‘ God a.s | 
cause ” (Martineau). When Dax id Hume (DiaJonufs concern- i 
Natural Religion) protests that the universe is a “ singular j 
cficct ” and that w'c have no right to affirm a cau.se for it, unless | 
we have experience of the origin of many universes, and ('an ; 
generalize the conclusion. They all have causes— he may be | 
unassailable upon empiricist grounds. But intuitionalism 
claims to allege a higher ( (Ttainty ; everything (or every change) 
mimt have a cause — this is not merely actual fact but necessary 
truth. The universe exists -or, as otherwise stated, the uni- 
verse is “ contingent ” -thcrehw, ev(*n without detailed know- 
ledge of different universes, we can affirm that it must be 
caused, and in its “ Great First Cause ” w'e recognize God.- 
It is generally stated that this argument was for the first time 
definitely formulated in Aristotle’s j)hilosophy. Of course the 
cosmological argument is rarely or never hdt to stand quite 
alone. The design argument is available for the slightly lioldcr 
philosophy of intuitionalism as well as for cnifiiricist theism. 
But there is yet another argument whic h is even more important. 
Moral elements must enter into theism at some point : and, as 
against empiricism, intuitionalism is morally strong. H(mec it 
naturally has a moral argument in reserve. Moral law’ implies 
a law-giver ; “ w'e are (onscious of moral dependence” (Robert 
Flint). Still the main weight of inluitionalist theism rests upon 
the conception of God as First Cause. 

As a philosophy, intuitionalism leaves the mind in all the 
embarrassment of an indefinite number of separate starting- 
points. Every percept is .such a starting-point ; it is an 
immediate certainty, remaining with us unmodified as the basis 

^ DcnniologV, p. 42. F. H. Bradley {Elhirnl Studirs, p. 2) quotes 
an even plainer attack on the conceptions ;is well as tb(» terminology 
of ethics in a Westtninster Review article (Oct. 187.^ P- .H 0 which 
descrilK« " responsibility” or {sic) “ moral desert in the vulgar sense ” 
as ” horrid figments of the imagination.” 

• Any attempt to treat ” cause ” as pointing to a Irnth here, 
but inadequately, would leafl us beyond intuitionalism into .some 
phase of idealism. To revise one’s first principles is to be an 
intiiitionalist no longer. 


of reliable inference. Every First Principle of the mind is 
a .starling-point too. Reid — certainly a ver) unsystematic 

thinker— furnishes long and random lists of “ first principles ’’ ; 
a later writer, J. M’Cosh, in bis Intuitions of the Mind, attempts 
a more systematic study. (For ethics we ma\ also compare 
Miss F. P. Cobbe. C.'cjn temporary with Reid ;ind even more 
popular in treatment was James Beattie; Jhigald Stewart 
wdth trivial modifications followed Reid ; but in Sir W, 
Hamilton and H. L. Mansel there were sweeping changes in 
the direction of agnosticism — changes due parti or primarily 
i to the influence of Kant.) Mcinoi*)^ is included among First 
Principles, 'feslimony is also a First Principle (this is aimed 
against Hume's Kssay on Miracles), Inevitablx the question 
forces itself upon the mind, is not some fuller synthesis possible ? 
All these isoUited starting-points of thought arc said to be, one 
by one, necessary. Is there no higher or broadtT nec essity ? 
Can we nut attain to some farthcr-reac'hing philosophy ? 

If we answer Y(^s ” to that (piestion, we pass on from 
intuitionalism to idealism — an idealism not on the lines of 
Berkeley (matter does not exist) but of Plato (things ^ transit 
obey an ascertainable rational necessity). This third tion to 
possibility in philosophy docs not enter at all into idealism 
Lecky’s grouping referred to above ; in fact, it is 
vciy generally strange to older British thinking,^ 
which, if it conceives any tertium quid besides empiricism and 
intuitionalism, is apt to think of scepticism. The fixed given 
points of intuitionalism furnish Hamilton with one of his 
arguments in his unexpected development towards a sce})tical 
or faith philosophy.” You eannot prove an)' first principle. 
You acc'cpt it h\' “ faith.” So — for this among other reasons 
-w’c inf(‘r that knowledge has narrow limits, Ixwoiid wliich 
doubt, or faith, presently begins. But is it really a matter of 
faith that Iwm and two make four } Do we “ believe where we 
eannot prove ” that the whole is greatcT than its part } A less 
sophisticated intuitionalism would njoin with great for('(\ 
“ These are matters of siyjit : it could not be otherwise, and xoii 
see that it ('ould not ! ” Hamilton’s line of thought mav-, 
however, impntss on us tlie conviction that it is (‘xlremcly 
natural for phihisophy to pass beyond the limitations of a 
purely inluitionalist programme. Tt docs so notably in Kant. 
He is a most ditficuh. wril(T ; different readers under- Santas 
stand him differently ; and he uses in the earlier parts a transl- 
I of his Critique of Pure Reason muc h of the language tional 
of intuitionalism. But nothing is more certain than 
that his thought is a strong solvent of the inluitionalist way of 
thinking ; and he has had an immense influence in many direc- 
tions. Wc may stat(* his c hief results in our own words. First 
he breaks up thc^ perc'cpt. Tt is no ultimate given point of 
departure ; it is due to the reaction of thought upon sensation. 
Sensci alonc! will never cTcate (orderly experience, as empiricism 
supposed ; but a group of sensations reacted on b)- "thought 
docs SC) ; it becomes, it is, a percept. Sec'ondly : the “ forms ” 
of time and space, not referable to any sensation, and pre- 
suppe^sed in every cxpericnc'c, come from the mind (“ Trans- 
cendental Aestlurtic ”). Thirdly : wc c annot expkiin how’ 
i the.se three elements — sensation ; time and space ; thought— 
I w'ork together, 'rruc, Kant refers often to the ideal of a “ per- 
I ceptivc ” or “ intuitive understanding,” who.se thought w^ould 
I produce the whole of knowledge; out of its native contents. 
Ihil our understanding, he is convinced, is of a different and 
inferior type. Inc;omprc‘hcnsibly, we arc dc^pendent upon 
sensation ; and inc'omprehcnsibly, w^e place our sensations in 
time; and spac'c. Fourthly : if we tr)' to think of objects not 
built up out of sensatiems and not in time and space, we arc* 

/ Austin’s Jiiyisl^rudcocc explicitly assumes that the dilemma of 
” intuitive ” and ” utilitarian ” is exhaustive. llenc'e K. II. 
Bradley’s charact(*ristic protest {Ethical Studies, pp. 82, 8;^ : ” If 
we wished to cross an unknowm l)oj?, and two men came to us of 
whom the one said, ‘ Some one must know the way over this bog, 
lor there must be a way, and you see there is no one here beside; 
us two, and therefore one of us two must be able to guide you. And 
the other man does not know the way, as you can soon see ; there- 
fore I must ’ — should we answer, ‘ I^ead on, I follow * ? ” 
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baiHed by contradictions or absurdities. Kant admits that wc 
necessarily aspire to think of such objects — “ God, the World, 
the Soul ” -possibly this alleged tendency of our thought is 
alrt‘ady imy)licd in the dream of a “ perceptive understanding.” 
But spec'uliitive knowledge breaks down or breaks off at an 
earlier point. I f wc try to know the soul, we grasp at a phantom, 
'rhe sell is always subject in consciousness and never can be- 
come an object of knowledge ('* Paralogism of Pure Retison ”). 
If we try to know the real world, we find ourselves distracted 
b)' opposite arguments (“ Antithetic of Pure Reason plausible 
and resistless in attack, helpless in defence. The only thing 
which the ‘‘ Ideas ” of “ Reason ” can do for theoretic know- 
ledge is to exert a “ regulative ” func tion. They teach the in- 
ferior but working part of our intellect, the Understanding,” 
that its pi( tiire of sensuous reality envisaged in time and spac'e 
must be as fully articulated as is possible — as much differentiated 
into detail, and as perfectly integrated again into unity and 
svstem. God, for Pure Reason, is an illegitimate personifica- 
tion of the id(‘aof perfected experience Ideal of Pure Reason ”). 
Tift hi V : there are fixed limits to the possibility of improving the 
quality ol experience. Sense-knowledge is an endless process, 
inconsistent with the requirements of thought. Wc can by no 
means regard the physic'al world as the real world. Put we 
possess loiowledge of the physical world and of it alone. 
“ Things in themselves ” — whether defined by Kant, illogically 
(‘iiough, ;is causes of sensations, or again defined by him as the 
ultimate realities towards which thought vaguely points — in 
cither ea-e, ^‘things in themselves” are unattainable by any 
(iefinite Imowlcdge. Our reach ” exceeds our “ grasp ” witli 
a vengeance. 

So fill* .IS a remedy for scepticism is found at all, Kant places 
it, nut within theoretic knowlcclge, but in moral or “practical” 
experience. Pure knowledge, for man, moves among a 
/ "'orld ot sliadows ; duty is certain. Mansel charged Kant 
"iffi inconsistency in this preferential treatment of the 
cer a n y. Consciousness; all our knowledge, even in moral 

things, w'as “ relative ” and was “ regulative.” ^ But, whether con- 
.sisti'iit or inconsistent, Kant was deliberate in ditlerenliating 
Ix'tween the ethical and the theoretic knowledge of man. “ Ana- 
lytic ” or tautological thought does not become “ synthetic ” or 
cajKible of embracing a real content except under the sting of 
seus:Oi()ii ; why sensation should thus hefi) it is obscure, yet the 
tact is ])Iain. lint analytic thinking is victorious in morals, where 
the Lest of formal SL'lf-consistcncy distinguishes virtue from vice. 
'I'lio good man is the p<*rfeetly rational or perfect .self-consistent 
man ; and that is a full account of virtue, tliough Kant pro- 
lesses to re inteqiret it still further in a much more positive sense 
as implying the service of humanity. True, at a later stage, 
i he op]u)sition of sense and thought reasserts itself strongly with 
Kant even in ethii'.s. We are allowi'd moral certainty, but are 
iorbidden the liopt; of genuine moral victory. Jn.st as our knowledge 
nev(;r can hnisli its task of reducing world experience to an intelli- 
gible system, so our will is never once able jierfectly to obey the 
I iw of reason. 'I here is always a taint of folding in man’s goodness. 
Tills portion of tlie ethical theory does curious service in Kant’s 
doctrine of religion. 'That doctrine runs, brieily, as follows. Duty 
must be acce])ted as a given certainty, or it is vimlieateil — unsatis- 
factorily enough, jierliaps -in the way just exjilaincd. Next, from 
the certainty of duty wc infer as our first moral postulate free 
will — ‘‘ I can because I ought ” ; which, ]irimarily at least, means 
‘‘ 1 know I can because 1 know I ought.” Put this strong asser- 
tion ic greatly qualified wdicn ICant recurs to what he consiflers 
the least discrediteil portion of oiir theoretical knowdeilge. In the 
world of phenomena, not freedom rules but determinism. Causality 
is one ot the “ categories ” which our mind uses in building uj) 
orderly ex])erience. So wc arc left with a see-saw. Whll is noiinien- 
ally free ; but phciioinenally, in all real exercises of will, wx* are 
determined by tlie past. Secondly : from the discrepancy bctw’een 
(he pure abstract law of self-coiisistcnt reason and the pleasiirc- 
Liiiged nature of man, we infer or postulate Immortality. As we 
never can hit the bull’s eye, \vv must have literally endless oppor- 
l unities of aiming at it, so as to get indetinitidy nearer the central 
spot. If we did hit the exact mark, apparently we need no longer 
be immortal. Lastly, God. W’e must not, we dare not, aim at 
hajipiness. It is an eternal weakne.ss in our moral being which 
makes us constantly squint aside from the thonglit of duty towards 
the forbidden motive — wincing under pain, or hungering after joy. 


^ Mansel’s term for Kant’s “ practical.” It must be carefully 
ilistinguished from Kant’s “ regulative,” which refers to know- 
ledge — regulative in contrast to constitutive of knowledge — not to 
practice. 


Yet, if the motive is forbidden us, it is plain from another point 
of view tliat good persons ought to be hajipy. And, as nature 
reveals no great care tor this postulate, wc must appeal away 
beyond nature to a powder who shall make good men at the last 
as happy as tlicy deserve to be. And this power is God. Such 

the train of thought as stated for us in the Critique of Practical 
I Pcason. 

In the Critique of J udf^nu nt, Kant restates his new tyj:)e of theistic 
argument in a way which has had great subscijuent influence. We 
must conceive nature as overruled by God not so much 
for the .sake of man’s happiness as for the sake of his 
moral development. Or, to state this as a theistic argu- 
ment : wo are bouml to postulate a (.‘.oil who overrules - . 
nature for moral ends. This new statement has at least 
the merit of bringing God into touch with man’s good- 
ness as w'ell as with his happiness. Hut the train of thought is 
ileeply embetlded among characteristic sceptical liesitations. In 
spite of the various details of tlie Jiuif^mcnt Critiipie (as to beauty ; 
and as to the “internal” or as Hegel subse<piently phraseil it 
“ immanent ” ada])tations seen in living organisms) Kant regards 
as extremely precarious all the.se hints of a higlicr view of nature. 
Nature as a machine, governctl by changeless caus.d law, is neces- 
sary to thought. Were no such machine recognized, the thread 
of consciousne.ss would be cut and orderly experience impossible ; 
we must all go mad.^ But nature breathing of life, or of beaulv, 
or, however faintly, of a (iod immanent in the wliole process, and 
.shaping it towards moral pur|)o.se.s — that is or niay be no better 
tli.'in a subjective dream. It is doubly uncertain. It lias inferior 
guarantees, as compared with our knowicdgt* of the iiuchanism of 
nature. And, after all. not even our knowledge of the mechani.sm 
of nature is a knowledge of reality. Tilings as they truly arc lie 
wholly beyond our poor human vision. 

Kant then has broken away from intuitionalism by sub- 
stituting one system of necessity for the many nec(‘ssary truths 
or given experiences from which intuitionalism takes 
j its start. Hut there arc gaps in Kant’s system — a imperfect 
gap between siaisalion and the simse-forms of time unifica^ 
and .sjiace ; a gap belweim sense-forms and thought ; 
a gap between the lower but pracliridile processes of the Under- 
standing and the higher but nnnfalizable ideas of Reason. 
And thus Kant’s idealism is incomplete. On one side, the 
world wc know by valid proi^esscs of thinking cannot, we arc 
told, be the real world. Or, beginning from the other side ; 
neither the reality which ideal thought reaches after, nor yet 
the reality whicli our conscience postulates, is the \'alid world 
of orderly thinking. The great critic of scepticism has diverged 
from idealism toward scepticism again, or has given his idealism 
a sceptical colour, juiligated but only mitigated by faith in 
the moral consciousness. If thiTe arises a system of philosophy 
in which all truths are grasped in unity, and it is .seen that tlie 
principles of tilings mnst be what they arCj such a philosopiiy 
will give us in perfection the idealistic conception of renlity 
and the idealistic guarantees of trutli wliieh Kant gave brok(‘nly. 
'The Absolute Idealism of G. W. F. Hegel was such a s}'steni. 
It ranks, up to our own day, as the last of the great 
philosophies, and the bold(‘sl of all. Kant had fewer * 

isolated points of departure than intuilionalists ; yd gaps and 
isolation recurred in Kant, and helfied to make him the father 
of modern agnostii'isrn. In the later intuitionalism of Hamilton, 
recoiling from Hegel, the many subjective necessities of the 
intuit ionalist .scheme were made to breathe the new agnostic 
suggestions. Wc necessarily think as wc do — but only because 
of our entangling faculties. It is a mental “ irnpotemc ” that 
makes us believe in suc h a law as ('ause and Effcc't. Kant had 
substituted one great ncc'essity, sprung from an ideal source. 
Reiison — under conditions of sensation- cremated the world of 
(valid) knowledge ; Rc'ason cTeated the practical world of duty. 
But, having said this, Kant went on to repeat the sceptical 
suggestion. The whole coherent ncce.s.sarv world of his philo- 
sophy became “ our world,” as we necessarily think it, but not 
by any means of necessity the world as it is. Ilcgel bru.shes aside 
all these hesitations. His Philosophy of Nature — one of the 
least admired parts of his system — is the answer from his point 
of view to Kant’s assertion that a “ perceptive understanding ” 
is for us impossible. Hegel offers a supposed proof that Time 
and Space, Matter, Nature, are ascertainable and definable 

= This is Kant’s positive refutation of Hume’s scepticism. 
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necessities in a reasonable universe. Rational system is the 
first and last word in this philosophy. The element of given- 
ness, dominant in empiricism, and partially surviving through 
intuitionalism even into Kant, is sublimated in Hegel’s thinking. 
Everything is to be exhibited, in outline or in essence, as the 
working of necessary truth. You need not wish anything in 
the universe to be other than it is ; as well grumble at once 
that two and two do not make ^i^'e ! ^ Hegel will allow no 
dualism of fact and principles. Nothing is bare fact. Philo- 
sophy will show you that everything has to be so and so. The 
effect of this point of view in regard to moral perceptions is that 
they represent an important relative truth, but that philosophy 
“ passes ” beyond them “ into a higher region, where imputa- 
tion of guilt is ” absolutely “ meaningless ** “ — jenseits des Guten 
und Bdsen. More peculiarly his own is Hegel’s great doctrine 
The contradiction, whereby opposing views of truth 

••DU' rank its stages in one progressive definition. We 
iectic** may explain this to ourselves as an extraordinarily 
method, vehement recoil from Kant’s deification of formal 
logic with its principle of “ analytic ” tautology. As a result, 
Hegel’s system undertakes to show candid minds that incom- 
patible assertions not only may but must both be true.^ 
Through this unexpec ted and obscure principle of “ dialectic ” ** 
Hegel claimed to fulfil his programme of interpreting everything 
as manifest necessary truth of ideal relationship. It all must 
be so and you see it must. 

wrote rxtensivoly upon religion, especially in his Philo- 
sophy of Religion. Yet it remains doubtful whether he was a 
A hi I Oboist with large pantheistic elements — sucli as every 
t/”s on* " speculative mind will be likely to incorporate in theism — 
relMoa ^ pantheist rejecting theism altogether. We may 

* ‘ regard his ambitious programme as the last k>gical 
development of idealism and indeed of philosophy itself. Tf 
perfect knowledge be possible for ns, it must take the form of 
such a system as Hegel offers. If the world exists purely to be 
known, and if every other working of reason comes into con- 
sideration qua incomplete knowledge, Hegel is right with his sweep- 
ing intcllectualism. Or at least he has rightly seen what are the 
assertions to aim at ; it is dilhcult to accept the principle or methotl 
upon which his answer to the riddle proceeds, the dialectic inelhoil. 
Perhaps it was necessary for human thought to try how far it 
would carry out this programme. And yet perhaps full success 
was neither possible nor tlesirable. If such are our conclusions, 
we return to a possible basis for theism not %'ery far removed from 
that of intuitionalism. C'ertainly history shows that theism has 
generally been associated with some reduced or limited form of 
philosophy, usually with the intuitionalist schi’nie. It is not the 
first runnings of the stream of religious thinking which have given 
the world its theistic ])hilosophics. Theism is an afterthought — 
the reply to doubt — the attempted reflective justification of what 
annonncefl itself at first as a prophetic certainly. But no more 
is theism the first runnings of the stream of ])hilosophy. It is 
philosophy harnessed to a practical and religious interest. It is 
philosopliy called into court to answer selected ipiestions. 

Thei.sm then has its most habitual afiinitics with intui- 
tionalism, but may fall under any one of our philosophical or 
quasi philosophical types. We have distinguished three types 
or tendencies : empiricism, intuitionali.srn, idealism. I’hiy deal 
respectively with what is — partly with what is and partly with 
what must be — with what must be. They arc based on facts — 
upon facts in the light of principles — upon principles purely 
and ultimately upon one principle. They claim probability — 
moral certainty — mathematical certainty. They incline to the 
Design Argument and Analogy — to tlie Cosmological argument 
(with other elements in a subordinate place) and proof by 
inference — ^to the Ontological argument. This last and boldest 
argument is a system of idealistic philosophy in a nutshell. 

* “ It may be asked. Why can God not create a triangle whose 
three angles shall not be equal to two right angles ? I'o abstraction 
and ignorance everything is possible.** From notes of a cla.ss lecture 
by Dr E. Caird. 

* F. H. Bradley, Ethical Studies, p. 4. 

* J. E. MacTaggart {Studies in Hegelian Dialectic) contends that 
direct contradiction is confined to the elementary portions of Hegel’s 
Logic : but he does not deny its existence there, though his inter- 
pretation, could one accept it. softens the parailox. 

^ Used by Kant sceptically of the limitations of reason, dialectic 
in Hegel becomes constructive ; and scepticism itselt becomes a 
stage in knowledge. 


When such a system is worked out in full detail, it essays or 
ought to essay a proof of the following points : (1) God or the 
Absolute necessarily exists ; (2) He necessarily is what He is ; 
(3) He or it necessarily manifests itself in the finite, (4) and 
necessarily manifests itself in just this finite which we know 
from experience. If philosophy is able to fill up that pro- 
gramme, it justifies itself ; it raises all belief to necessary truth ; 
and whether its teaching be theistic or pantheistic, pantheism 
or thei.sm, whichever turns out victorious, must henceforth rank 
as a demonstrated certainty. 

Again, these contrasted philosophies throw light upon the 
meaning of a posteriori and a priori in Kant and subsequent 
writers.'* To empiricism, all is a posteriori. To in- 
tuitionalism, half is a posteriori and half a priori. To teriori ** 
idealism, all is a priori. Not that a posteriori is denied, 
or that idealism even in Hegel tries to evolve reality 
out of the philosopher’s inner consciousness. Mere given fact 
may be the starting-point ; but it is sublimated. We see by 
degrees — in general outline or upon general principles ® — that 
what is is no other than what 7Jtust be. 

There is another conception of necessity which has estab- 
lished itself in the history of science and philosopliy. We may 
call it mechanical ncce.ssity. If this conception is **Mecha' 
regarded as full and absolute truth, it involves meat ne- 
materialism. When we recollect the empiricist start- cessity.** 
ing-point of science, it is curious to observe with what vehemence 
the average man of science now rejects free will. To him, it 
cannot be true. William James stood almost alone in being 
prepared to go anywhere at the bidding of apparent facts, un- 
I concerned about rational probabilities. On this ground James 
is a libertarian. The fact appears to be so ; he reports it. 
vSimilarly, James is willing to believe in many universes neben- 
einander or durcheinander but not ineinander. Dualism, 
plurali.sm, manifold parallel inconsistency may belong to the 
nature of fad. Does our intelligence demand unity ? That 
may be a mere subjective fancy. Even polytheism,' or some- 
thing indistinguishable from it, is suggested to this doggedly 
cmpirii'ist mind by the Varieties of Religious Experience ; they 
are all good to those to whom they appeal ; and what right 
have w^e to talk of objective standards } ^ Ordinary “ induc- 
tive ” empiricism shows that it has travelled far from this 
unprejudic ed credulity when it as.serts its hard determinism — 
uniform law, never broken, never ('apable of being broken. 
But what is mechanical necessity, if we admit that in some 
sense it exists ? It is a relative necessity. The present and 
the future have to be what the past and the absent make them. 
Past events, ‘‘happening” to be what they were, have fixed 
subsequent processes tO their channels. But you can never, at 
any one point, say, from the scientific or mechanical or material- 
istic standpoint, this “ had to be.” The relative necessity 
never passes into an absolute one. A different primitive 
“ collocation,” as T. Chalmers put it, would have yielded, by 
the same process of natural law as ours, (piite a different uni- 
verse from ours.'^ T. II. Huxley admitted that this contention 
could not be ruled out as impossible. Again, in the scheme of 
mechanism, everything is determined by everything else— in 

® (i) Aristotle and the schoolmen meant by a proof a priori 
reasoning from cause to ellccl, (2) Kant is often supposed to 
mean by a priori- -soc Hamilton’s Reid, p. 762 — '‘innate” as 
opposed to ” ac(piir(?d from oxjnTiencc.” (3) If we accept the 
suggestion offered above— that a prion in Kant and later thinkers 
— necessary — we place ourselves on the track which leads from 
intuitionalism to some Firm of irlealism. 

» Why only in such general terms ? But this limitation is always 
taken for granted. 

’It floes not seem as if James’s ” Pragmatism ** could lend 
itself to anything so concrete as a theistic conclusion. 

“ A very rliffcrent thinker, Dr J. E. MacTaggart, works round 
from iflealism to an eternal quasi polytheistic society ol equal souls. 

• H. Spencer’s ” instability of the homogeneous ” is perhaps an 
attempt to ]x*rform the impossible {First Principles, chap. xix.). 

Quoted in J. S. Mill’s Logic, and with fuller sympathy m W. S. 
Jevons’s Principles of Science. 

“ God has ordered the original '* collocation ” — a new statement 
of the argument which traces Design in nature. 
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space as well as in time ; nothing does anything for itself. Yet 
again, nature is broken up into co-operating parts ; the whole 
is the sum of these parts ; or, if you prefer to say so, there is 
no whole. I^ut, if we should take the view that nature is 
infinitely extended— part of the “ Antithesis ” in Kant’s first 
“ Antinom\ ” — relative necessity breaks down on the last 
analysis, since boundless nature may overwhelm that sequence 
which we thought most securely established. Who can say 
what may emerge from an infinite background ? We reach 
similar conclusions when we recognize that the laws of nature 
are general or hypothetical ; not in Mill’s sense (“ If you /lad 
such a non existent thing as three perfectly straight lines united 
in a triangle ”), but in a sense noted in F. H. Bradley’s Logir : 
“ If ” or “ As often as you have the cause working unimpeded, 
you get the effect.” Pure scientific theory cannot tell you 
when you have got such a cause, or whether you ever get it at 
all. No law of nature contains in itself a promise that it shall 
pass into operation. Its doing so depends upon the totality of 
conditions. Materialism supposes that this mechanical order 
is the real world and the only real world — mechanical monism.^ 
Intuitionalism supj)Oscs that there arc two realms — of necessity 
and freedom, of nature and will, of matter and mind ; con- 
tiguous, independent, yet interacting — dualism. Idealism in 
one way or other supposes that mind is more real than matter. 
And thus its first programme — All is in accordance with reason — 
may pass into the more doubtful programme All is reason y in 
one of the two forms (a) nothing exists but mind {e.g, Ilcgel, as 
often interpreted — panthcistically ?) or {b) nothing exists but 
minds (e.g. Hegel, as interpreted by Dr Mac'laggart^. Any- 
how, whatever the method or interpretation is to be, idealism, 
even more fully than materialism, is pledged to monism and to 
the rejection of dualism. The valid or .scientific but meta- 
physically untrustworthy knowledge, to which Kant shut us 
up, was knowledge of a mechanical universe. His reply to 
Kanfs Hume was this — Mechanical causation is as real as 
reply to the unity of consciousness. It is false to suggest that 
Hume. scfjucnce is a fact and causal connexion a figment ; 

apart from causal connexion, there could be no consciousness 
t)f sequences. Over against this valid ” mechanism, in some 
truer but vaguer region, Kant placed free will ; and so left 
things. The Kngli.sh thinkers influenced by Hegel are inclined 
to assert mechanism unconditionally, as the very expression of 
reason — the only thinkable form of order. Thus libertarian 
free will has to disaj)pear from their belief. In this interpreta- 
tion of the universe, the difference between mechanical or 
relative necessity and absolute or ideal necessity is slurred, or 
dogmatically affirmed to be non-existent. It might be sug- 
gested in reply that free will, whether or not it be ultimate Inith, 
is true to the same degree of analysis as mechanical necessity 
itself. Mechanism is that which obeys impulses from outside. 
It is profoundly unsatisfactory to regard mechanism as the whole 
ultimate truth. For such a role it is in no sense fitted. If it 
is ultimate truth in its own region, that region cannot be accepted 
as more than half the entire universe of reality (common sense 
intuitionalism ; dualism). If mechanical determination applies 
to the whole universe, it cannot be ultimate truth at all (cf. H. 
Lotze ; more drastic in Ward’s Naturalism and Agnosticism). 

Quite a different view of necessity is the moral necessity 
pointed to by Kant’s ‘‘ Practical Reason.” And, as the sym- 
Moraine^ pathizers with Hegel try to force mechanical necessity 
cesslty; into the garb of absolute or ideal necessity, so they 
Kant. seek to show th.at monal necessity is only an inferior 

form of absolute or ideal or, we might say, mathematical 
necessity. Theists, on the other hand, will contend that the 
distinctiveness of moral necessity is vital to religion. Thus we 
might restate our grouping of philosophies in terms of the 
views they take regarding necessity. Theism is directly inte- 
rested in this, since it affirms the necessity of God’s existence. 

^ Ernst Haeckel will not allow us to call his system “ Materialism/* 
because he affirms that the rudiments of matter are also rudimentary 
/ mind stuff ” (to use W. K. Clifford’s terra). But in spite of this 
its materialistic affinities are unmistakable. 
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At least, it would be hard to name any school of theists which 
was content to affirm that there “ happened ” to be a God.* 
On the other hand, theism does not desire to see necessity — 
or Fate — ranked as superior to the living God. 

One great change and only one since Kant’s day has affected 
the outlook upon theistic problems — the increasing belief in 
evolution. It is a manifest weakness in intuitionalism Bvoiu- 
that it find.s such difficulty in leaving room for evolu- tton. 
tionary change. All men may perhaps be aiming everywhere 
at the same moral ideal,'* but it is absurd to say that all men 
actually formulate the same moral judgments. On the other 
hand, many evolutionists ignore the certainty that there must 
be a continuum in any real evolutionary process. In the light 
of that truth, a reformed intuitionalism might justify itself. 
But fuller conceptions of evolution raise further difficulties 
for intuitionalism in its wonted forms. Knowledge cannot 
be divided into the two components— immediate certainties, 
precarious inferences. The starting-point is reconsidered, 
modified, transformed, in the light of subsequent acquisitions. 
Knowledge grows, not by mechanical addition, but by organic 
transformation. This may help us to appreciate the meaning 
of Hegel’s Dialectic. His thought then is not wholly paradox, 
whatever the expression may be. Hegel’s system is, in its own 
way, a great evolutionary philosophy of an ideal type.'* Evolu- 
tion, repelled by the older intuitionalism, was thus incorporated 
in the greatest of all idealisms. It has also been largely applied 
to empiricism. Sometimes one questions whether empiricism 
is really still empiricist ; so much of the a priori has come in 
under the name of evolution (e.g. in Herbert Spencer). But 
the change, if it has taken place, is unrecognized. 

IV. Greek philosophy for our purpose begins with Socrates, 
who formulated the Design Argument. His ethics have some- 
times been regarded as pure utilitarianism (so e.g. outune 
H. Schultz) ; but it is surely significant that the great htatory 
idealism of Plato was developed from his suggestions. theUm. 
The new method of definition which Socrates ap- 
plied to problems of human conduct was extended by Plato 
to the whole universe of the knowable. In the light of this, 
it may be possible (with J. R, Seeley in Ecce Homo) to call 
Socrates the creator of science.” The man who inspired 
Plato deserves that name. Those Ideas according 
to which all reality is objectively shaped — and there- 
fore too, as a modern would add, subjectively construed — in- 
clude the idea of the Good, which Plato identifies with God. 
Wc might mislead ourselves if we interpreted this expression 
as referring to moral goodness ; on the other hand, Plato more 
than most of the Greeks thinks of moral virtue as an imitation 
of God. With all its idealism, Greek thought had difficulty 
in regarding rational necessity as absolute master of the physical 
world. Matter was a potentially recalcitrant clement. Hence 
there arc tendencies even in Plato to build up the ideal world 
in sharp contrast to the actual world — to the half interpene- 
trated or half tamed world of matter. His suggestions as to 
immortality are affected by this. The body is the soul’s prison. 
He teaches (whether suggestively, metaphorically or de- 
liberately), pre-existence as well as survival ; perhaps he is 
moved to this by non-Greek influences. Thus at several points 
Plato reveals germs of dualism and asceticism. Free will had 
not yet been formulated as a problem. Aristotle has impressed 
the ordinary mind chiefly by his criticism of Plato’s 
ideal theory ; and therefore he is often ranked as the 
father of empiricists. But those who treat him as the great 

* Still, Lotze’s criticism of the cosmological argument reveals 
his realist side. On the other hand, in discussing the ontological 
argument, Lotze commits himself to a moral a priori (below, ad fin,), 

® Wc are all embarked upon a troublesome world, the children 
ot one Father, striving in many essential points to do and to become 
the same ** (R. L. Stevenson). 

* The idea of evolution in time (physical evolution) was laughed 
at by Hegel. 

® A belief hinted again at the close of Lessing's Education of the 
Human Race ; also — more definitely — ^by J. E. MacTaggart {Studies 
in Hegelian Cosmology, p. 48 ; aiifl elsewhere). 
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Realist make him almost if not quite intuitionalist ; while 
there is also an idealist reading; possible. 'Fhc threatened 
dualism of ideal and material beeonies for Aristotle mainly a 
contrast of matter and form ; the lower stage in development 
desires or aims at the higher, matter more and more tending 
to pass into form, till God is form without any matter. Hut 
this God of Aristotle’s is a cold consciousness, imitated only by 
the contemplative virtue of the philosopher, not by the morally 
active citizen. And the chief contribution of .Vristotle to theism 
is a theory, found in his Physics as well as his Meta[diysics, of 
God as first mover of the uni'. ersc. himself unmoved. I his 
theory is generallv ranked as the earliest apptjarance in hairopean 
thought of the cosmological argument. Free will is shaping 
itself towards discussion in Aristotle's Ethics , but is hardly 
N ct a formulated problem. For anything like personal immor- 
talitv the medieval Schoolmen searched him anxiously but 
in vain. 


Epicureanism need not detain us. It is a system of empiricism 
and materialism, remarkable (inly for teaching free will. Atoms 
swerved .as they fell endlessly downwards, and thus introduced an 
indctermiUiite or irrational element into the processes oi the work!. 
Theism can take hut little interest in tliis peculiar ty])e ol free will 
doctrine, or again in Kpicurus’s professed admission ol the existence 
ol gods — made of atoms ; inh.ahiting the spaces between the worlds ; 
_ careless of men. Stoicism is a much more important system. 

Stoicism, harder to classify. Perhaps in the department of 
thought where it is most in earnest — in ethics — it is an idealism. It 
tells men to “ oliev reason ” and crush passion, or to live “ according 
to nature.” In physics — but in that region of speculation its positions 
are more perfunctory— it teaches pantheism on a 71/ (cs'z- materialistic 
basis. God is the soul of the workb altlurngh the g(.)ds of po])iilar behei 
are (at least by the later Stoics) respectfully if e.xoterically acknow- 
ledged. Human sur\’ival is taught, but not ultimate immortality ; 
uid, as against Epicureanism. Stoicism on the whole tends to deny 
tree will.’ 'there is perhaps a certain religious enthusiasm in the 
thought of being passively determined by Fate, the Fuiverse, Zeus. 
I’inally, the St(jic analysis of the* pnxt.'ss of knowledge is sensa- 
tionalist and empiricist. 

So far as a coherent body of tlieistic doctrine exists, it did not 
grow out of the great systems, but (^ut of tlie lesser men who stood 
nearer to the apprehension of ])raclical citizens. Perhaps the most 
important of these popular thinkers vas Marcus 'rullins Cicero — 
no great philosopher, but a gractful and effective man of letters. 

It has been truly observed ^ that the lineaments of 
Cicero. intuitionalism are very clear in him. He also gm‘s ns 
” natural law ” ^ —a Stoic inheritam e, preserving the form of an 
idealist appeal to systematic re([uinMnents of reason, while prac- 
ticallv limiting its assuiiqitioris to those of intuitionalism. Formally. 
Cicero adhered to the \cademic philosophy during its ” middle ” 


or almost sceptical peno<l. (The sens«\s are so far from truth that 
we must be content with reaching probability.) In (.'icero's Dc 
Naiitra Deormn the burden of tlieism rests mainly on the Stoic 
interlocmtor. The conclusion, aeath inirally ” recognizing the 
conttndings of one disputant as more ” ]irobablc.” is imitated in 
D. Hume’s Dudoi^uts Cunccriiin^ Satitral Religion. In the great 
Roman Stoics Seneca, Epictetus ; less material for theism perliaps 
in Marcus .Aurelius -we see tiie partial softening and 
Seneca, religious deepiming of the system, and a doctrine of the 
wise man’s powi'r over p.a.ssion and circumstance which lias all tli<; 
essentials ol Libertarianism. Philo of .Mex.andria should also In^ 
mentioned. He blends the tradition of tlie Old Testa- 
ment with Greek ]ibilosophy, and, witliiii the latter, 
exhibits that union of Platonism with Stoicism, especially in the 
doctrine of the Logos, which became dominant in the (dwistian 
apologists and the gre.it theologians of the ancient church. Philo 
is Greek enough to lielieve in the eternity of matter ; oth<?rwise 
he preserves the main outlines of Old Testament theism. He 
teaches free will and immortality ; and the design and cosmological 
arguments are both 1raceal)le in him. .\ugiistinc of Hippo irans- 
mits a type of Platonism as part of his legacy to the 
StAugua^ Western church. Against Manichacan dualism he had 
tine, vindicated free will ; but as against Pelagianism he 

1 night the Inmdage of sinful man — a position accepted in the hkist 
but never welcome there, and not more than lialf welcome even 
in the West. From this theological entanglement the problem of 
free will did not escape for long centuries. In spite of .some waver- 
ing.s towards what has lately been called “ conditional immortality ” 
(sec ApoLO(^,ETrcs) the doctrine of ” natural immortality ” chain- 
ploned by Augustine became dominant in the church ; an instal- 
ment of what was .afterwards to be called Natural 'rheology ; and 
a postulate or presupposition to-day — like free will — in Roman 
Catholic apologetics. 


' I). G. Ritchie, Natural Rights, p. 36. 

* See above {ad init.). ^ Platonic. 


'riie middle ages, in the person of Anselm of C'amerbury, con- 
tribute the first clear form of the Ontological argument for tlu ism. 
If our grouping of philosophii's, as given above, is sound, 
every idealist scheme contains potentially an ontol(»gi- miadie 
cal argument. In other words; whenever philosoi^liy *^‘'’** 
teaches a tloctrine of tl\e Absolute, and regards sui ii doi trine as 
valid and certain, we hav’e tlie e.ssence of an ontologi^ al or a piiori 
argument. Of coiir.se it remains (lel)atal)le whetlirr this philo- 
sophical .Absolute is necessarily inlerpn'ti'd as a. persona! God, or 
jKrhaps even whether logically it caii be. Hut the ('hristian bias 
is sure t(3 make theologians, whc) borrow a doctrine ol the Ali.sohite, 
iiiterpiet it in a Christian sensi? ; hence we may con -idii* it soiae- 
thing of an acciikmt that (waai an Augustine fails < \actly to pul 
the argument in form. .Vnselm tells ns th.it a most ])erfect l»eing 
must exist, since the perfection which includes existence is mani- 
festly greater than a ])ci‘tection conliiied to an obje< t of thought. 
Some of the impression 01 par.idox liert' is due to Ans hn’s treating 
the Absolute simply a-; ont‘ among many utluM- bein ;_s. and to his 
treating existence .simply as one element in the tpia iititative sum 
of pertections. .At least, idealist philosophy will hold that the 
substance it not the form of the argument is soum.l ‘ though the 
question of iG iiiterpretalioii remains. In .Anselm’s c.ise w(' h.ive 
the fiirtlicr sanguine liojio of justifying not theism merely lail all 
Christian doctrine to the scientific reason. 'riitmuis \(|iiinas. 
following Alljertiis Magnus, hut with greater power and greater 
indiieiice, occiqiies substantially intuitionalist. ground. He v, ill not 
have the Ontological argument; but he asserts Natural Law, .md 
relies upon the cosmoli.igical and design arguments- -with various 
refinements and distinctions, differently staled in his Iwo Siiininae. 
In declaring tin* sujireme doctrines of ('hristiauity to Ix^ mysteries 
above reason, he marks oft a lower region where reas( u is to n ign ; 
the study of that kjwer region may wi‘11 be called, as l.iter ci ntunes 
have calleil it. Natural Theology ; and as such it jin sents nroiig 
intiiitiouahst alfiiiitics. 'Che critics of Aijiiinas — Duns Scotiis and 
the later Nominalists — show' sonn^ tendency towards rational .scepti- 
cism. They c.xercise their acumen in multiplying dilliculties ; but 
all such (picstionable doctrines are presently re-cst.iblishcd from 
a different point of vi(*w as trnlhs of faith or I'lndiiigs of cliun li 
authority. The Church of Rome has discourageci these (hiring 
tactics in favour of the more cautions and probably more defensibk’ 
positions of A(]ninas. In Kaynumd of Sabunde’s form of moral 
argument -there must be a God to reward and punish, if huiiian 
life is not to b(‘ ” vain ” — w'(‘ s(‘e the kinship of that argnimnt to 
the argument from design. 

Rene Descartes, a faithful though not tin unsin.pccted 
Roman (.'atholic, founded modern philosophy l)y his starting- 
point of universal doubt and by his argUTiients in 
reply. One may regard him as an idealist, though 
.Scottish intuitionalism — especially in the writings of Jh'oicssor 
John Veitch — has claimed him for its own; and indeed Descartes's 
two substances of active mind and pa..s.sivc extended matter arc 
very much akin to “ Natural Diiali.sm.'’ Still, Descartes lias 
marked idealist traits, as when he refurbishes the onLologiccd 
argument with (learer emphasis on the perfect being as 
‘^necessarily” existent ’ — reasoning a shade less (jiuintitative or 
a shade more subtle tlian Anselm’s. Descartes's preiirui- 
nary statement of tlie argument in somewhat popular form 
brings it very near the lines of the cosmological proof.'* rhere 
must be a cause for nature, 'nut particularly for the idea of 
perfection in ns that cause must lie God. 'riu* radical side 
of Descartes appears again in his offering his own type of theism 
as a substitute for the old proofs — not a supplement. Design 
especially was under suspicion with him. He was even more 
definitely opposed to “ final causes ” than Francis Hacon, who 
excluded them from scierue hut admitLi‘d them to theology. 
All this was connected with zeal for physical and mathematical 
science. i)esv:artcs was an expert ; Hacon was the prophet 
of a great, if half comjirehended, future ; and the science tliey 
love(l was struggling hir its infant life against a mass of tradi- 
tional prejudices, which sought to foreclose every question by 
confident as.sertions about the purpo.scs of God and Nature. A 
difficult (juestion arose for Descartes’s philosophy, when it had 
to explain the union in man of the absolutely opposite sub.sLances, 

* (T. J. 1'. MacTaggart in roj^ard to IIeg(‘l, Studies in Ilr^elian 
Cnsmolofry, clinp. iii. 

® So Meditation i;, at least in the French version. Again : 
“ Existence cannot be sepnrat(‘(l from the essence of (iod ” ; com- 
])are Spinoza’s etliics, definition i ; ” By causa sui 1 understand 
that the essence of which involves exustcnce, or tliat which liy its 
own nature can only be conceived as existing.” 

Meditation 3. 
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Leibnitz 


mind and matter. Malebranchc ^ave all causation to God ; 
and the acosmist— as Itegcl called him, in repudiation of Baylc’s 
nickname “ atheist Spinoza, from the premises of Carte- 
sian ism, and from other suggestions of the past, 
Spinoza. great system of determinist pantheism 

which was a scandal and a terror to his generation. Really, 
he urged, there could be only one substance- Descartes himself 
had dropped a passing hint to that effect- -and the bold de- 
(iuctive reasoning of Spinoza’s Ethics, in process if not in result , 
betrays its kinship to the ontological argument, with its affirma- 
tion of Nshat must be. 'fhought and extension are peaceable 
attributes in this one substance ; there are infinitely many 
other attributes, but these onl}' are known to us. 

In a different region, the tradition of Descartes jiasses on to 
G. \V. Lt'ibnitz. lie accepts the ontological argument witi) a 
:|ualilication -almost like his disciple Wolff, who 
tries to use it for definiui* the divine attributes. I.eib- 
nitz’s ^lonadology- -winch has little influence on his theism- - 
may be \ iewed as a strong rcv oil from Spinoza’s all-swallowing 
substance. The more Spinozistic side of J.eihnitz’s thought- - 
God as Monad ol Monads -is a theistic })ostulato if hardly a 
theistic proof. The free will which Leibnitz teaches is not 
ii!)(.'rtarian but detenninisl. Kac'h monad works out necessary 
results, but these flow Irom its own nature; and so in a sense 
it is free. Kcx iproc'al action is explained away into a “ pre- 
crstablishcd harmony ” between ever)' monad and all others, 
(n his Theodicy Leibnitz argues, like not a few predecessors, 
that this universe must be regarded as the i)est of all possible 
uni\ crscs. fain and sin must have been rediieed to a minimum 
l)y God ; thejugh they arc so ingrained in the finite that we 
have to make up our minds evTii to the endless sin and endless 
jiuiiishmcnts of hell, it has been truly said that such optimism 
is a profound rc'iative pessimism, 'fhe best } Yes, perhaps the 
best possible ; in flimiliar sjiecch, th(i best of a very bad business, 
but wliy must universes be so bad ? I.eibnitz’s philosophy 
has no answ'er for us. in another diiXM lion, I.eibnitz — and 
Wolff —give emphasis to the contrast between the necessary and 
the coniingenl : with important results for popular philosophy, 
Woitf indirectly for theism, 'fhe disciple, Christian 

Wolff, is one of the most typical figures in the history 
of theistic thought. He is a pure scholastic. 'fhe great 
thoughts of his master — or jierhaps lndt*ed rather Leibnitz’s 
secondary thoughts- are dried and jircsscd b) him, lafielkd 
and catalogued. Monadolog)' drops out of Wolff’s tcac'hing, 
Pre-cstahlished harmony drojis out -except that it is used 
to explain the union of soul and bod). Wolff tells us 
that six Latin w'orks contain his s)'stem : — Ontoloi^y, (ieneral 
Cosmology, Empirical Psychology , Rational Psychology, Natural 
Theology, i. ; Natural Theology, ii. In lh(‘ volume on 
Empirical Psychology, Wolff discusses free will, lie deiidcs 
that human actions arc ('aused or detcrmimul b)' the nature. | 
of tiic agent, but that, as man is not a necessary being, j 
his actions arc contingent. This view seems to preserve | 
all that is questionable in Libertarianism, while omitting its 1 
moral meaning, 'fhe Rational Psychology formulates irnmor- I 
tality on the ground that the immaterial soul has no parts to j 
suffer decay -the argument whieh Kant’s i'rilique of Pure | 
Reason “ refutes ” with special rcfcreni e to the statement of it : 
by Moses Mendelssohn. The earlier of the two volumes on 
Natural Theology relies on the cosmological argument ; the 
later — obviously an afterthought —tries to vindicate tlic onto- 
logical argument as iin alt(‘rnative basis for theism, but 
awkwxirdl)’ and with manifest uneasiness. In the end, this 
volume diverges into the Attributes, ('onstruing God in the 
likeness of man via emineniiae} No writer can be less intrinsi- ; 
cally worthy of study than Wolff. But he is immortal as the ; 
man against whom Kant directed his tremendous battery ; - ' 

* Human attributes magnified, or their weak points thought 
away. 'I he Schoolmen sought to establish other divine attributes 
by negation of human weaknesses and by finding in (xod the causa 
of the varied phenomena of creation. 

- On one side ; another battery of Kant’s was aime-d against 
Hume. 


and he is also tolerably characteristic in outlook. He is no 
intuitionalist ; but he is a drily common-sense mind, piling up 
in heaps the ruinous fragments of an idealist system. 

In England, empiricist thought found a prophet in Bacon. 
He draws no inferences to theology or religion, whether friendly 
or hostile, from his new positions. He lakes the line 
of separating the things of God from those of ( aesar, 
and defends the traditional Protestant theology with obvious 
sinccrit)'. 'IJiomas Hobbes, a rough and anomalous but vigor- 
ous thinker, is the fountainhead of a more formidable 
empiricism. He is almost a materialist. In ethics, ^®*^®** 
he is a hard determinist and hedonist, though not without 
qualifications (man’s boundless desire for “ gain and glory ”) 
and peculiarities. lie saves him.self theologicall)- by atlirming 
that the good citizen will be of tlie same faith as the government 
— which had best be a monarchy. In that sense, living under 
a professedly Christian ruler, Hobbes himself is a Christian. 
John Locke, tlie real father of i^iglish philosopli), ^ 
took the field against what he regarded as Diiscartes’s 
impossible programme of Innate Ideas.” •' But IvOcke is a 
double-minded or half-hearted philosopher. He admits two 
sources of knowledge — sensation and reflexion; and God is to 
him the (ircat First Cause, cspecialh' of our own existence (or 
of the existence of finite minds). 'Hiis is a form of the cosmo- 
logical argument, and ought to go with an intuit ionalist not 
an empiric ist doctrine of ( ausality. On ethics, Locke says very 
little, although that little is hedonist and determinist. But 
once again in his political writings he breaks awa)’ from em- 
piricism in appealing to natural law — an intuitionalist or con- 
ceivably an idealist tradition. Locke is thus a sensationalist 
and empiri('ist, but incompletely, and without perfect ('olierence. 
Ilis suggestions kul to tlilTerent developments. In France, 
through ('ondillac, the inconsislcnc ies were purged condillae 
out, and materialism was rca.d\ for the next comer andma* 
to affirm — though it ma\' be said wdth R. Flint 
that while materialism requires sensationalist i)sychok>gy, yet 
the psychology in (juestion allows no valid inference to 
matter, and therefore destro)’s materialism. Iflshop George 
Jkrkelcy, afraid of materialistic' developments from » 

philosophy he was not preparc'd full)’ to recast, took 
refuge in immaterialism. Locke had t related ideas as testifying 
to the existenc'e of matter. Hut ('an they ? 'Hie inlcrencc 
seemed unwarrantable. Why should not God, a spirit like our 
own, though greater, speak to us in this language ? In 
Alciphron or the Minute Philosopher Berkeley gives the fullest 
statement of this argument, whik? adding more commonplac'C 
attacks on the pettiness of religious scepticism. L)a\ id Hume, 
following up Berkeley’s leading .suggestion, pointed 
out that the inference to God is as precarious as the 
inferciK'e to matter, and that the assertion of a continuous or 
immaterial mind in man also goes beyond the immediate facts. 
'Fhe truth is, that all truth is iim ertain ! Scepticism, wuth 
which P. Baylc had play(‘d as a historian — he amused him.self, 
too, with praising the Manichaean solution of the riddle of the 
universe — became a seric^us power in the history of philosophy 
with the adviait of David Hume. Still, it may be doubted how' 
far Hume wais in earnest. Nay, it may be questioned how' Jar 
it is either psyi'hologically or logically possible to turn gtmcral 
scepticism into a coherent doctrine. The Dialogues Concerning 
Natural Religion constitute Hume’s formal profession of re- 
ligious faith. 'Fhe existence of God was no doubt probable ; 
but what a number of difficulties there were ! Still, one would 
not dispute whether God existed ; but what he was — that was 
the hard question. This treatise must not ])c confused with 
the Natural History of Religion, in which Hume acts as a pioneer 
for comparative religion, with its .study of facts. Even in that 
book Hume is able to play with sceptical .solutions. Religion 
began in fear — as if it were no more than a lying superstition. 
Of course once more ITurne saves himself by .strong professions 
of admiration for rational or natural religion. It was not yet 
socially safe to be a confessed religious sceptic. 

^ And against similar views in Lord Herbert of Cherbury. 
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Samuel Clarke, who defended Newton's view of the world 
against Leibnitz’s strictures, is perhaps chiefly interesting to 
us as one of the authorities of Bishop Joseph Butler. 
Butler, Clarke’s defence of free will, Clarke’s idealist 

theory of eternal “ fitness ” as the basis of ethical distinctions, 
perhaps Clarke’s teaching on immortality, that Butler regards 
as “ the common known arguments ” and authoritative enuncia- 
tions of truth in the regions of philosophy or Natural Theology.^ 
Butler himself occupies a peculiar position in more respects 
than one. He has profoundly influenced British thinking, 
but is little known abroad. He is diflicult to classify. We 
may be helped in assigning him his proper place if we observe 
that, almost invariably, he accepts certain beliefs which he 
forbears to press. Thus in his most important contribution 
to cthi(\s, the Three Sermons on Human Nature — i., ii., iii. of the 
Sermons — he grants the validity of an appeal to “ nature ” 
upon the lines of a sort of Stoical idealism, but for his own part 
he prefers the humbler appeal to human nature. He makes the 
issue, as far as possible, a question of fact. We, from the altered 
modern point of view, may doubt whether Butler’s curious 
account of the mechanism of moral psychology is a simple 
report of facts. There are (a) given instinctive “ propensions ” ; 
{b) a pair of higher principles, “ benevolence ” and “ rational 
self-love,” equally valid with each other, though at times they 
may seem to conflict ; (c) there is the master principle of con 
science, which judges between motives, but does not itself 
constitute a motive to action. Butler is opposing the psycho- 
logical hedonism - of Hobbes. He does not find it true to 
experience that man necessarily acts at the dictation of selfish 
motives. But Butler — for reasons satisfactory to himself, and 
eminently characteristic of the man ; he hoped to conciliate 
his age ! — dwells so much upon the rewards of goodness, as 
bribes (we must almost say) to rational self-love, that some 
have called Butler himself an ethical hedonist ; though his 
sermon on the “ Love of God ” ought surely to free him from 
that charge. In all this, Butler was convinced that he was 
giving a simple statement of facts. Any one introspectively 
appreliending the facts must grant, he thought, that bene- 
volence was an integral part of human nature and that con- 
science was rightfully supreme. This reveals the empiricist 
temper, and points to an attempted empiricist solution of great 
problems. Butler holds that more ambitious philosophies 
are valid, but he shrinks from their use. The same thing is 
seen again in the Analogy. Butler divests himself in this book 
of the principles of “ liberty ” and moral fitness ” in which 
personally he believes.^ 

Part i. of this book shows the “ Analogy ” of “ Natural Religion*’ 
to the “ Constitution ami Course of Nature.” Prolxably ” Nature ” 
is here employed in a more familiar or humbler sense than in the 
passing reference in the Sermona. 'the Analogy means ])y “ nature,” 
indisputable human experience. Deists believed in a God of uri 
mixed benevolence ; Butler’s contention is that justice, punish- 
ment, hell-fire itself are credible in their similarity to the known 
experiences of man’s life upon earth. What the Three Sermons 
sought to find written small within — a law of inflexible justice or 
righteousness — part i. of the Analogy seeks to discover written in 
larger characters without us. Butler is charged by Sir Leslie 
Stephen with arguing illegitimately— professing to make no appeal 
to ” moral fitness,” and yet contending that the facts of human 
life show (the beginnings of) moral retribution for gootl and evil. 
Assuredly Butler <lid not mean to give up his right of speaking 
about moral evil and good when he waived the ” high priori 
metho<^l of vindicating their real existence. Yet it is a very grave 
question whether the idea of God’s moral government admits of 
being argued as pure matter of fact. Butler tries to do this. You 
call it unjust, he says in effect, that you shoiikl be punished. You 
argue, for example, that you have no free will. Well, what of 


• Analogy, part i. chap. i. (” the natural and moral proofs of a 
future life commonly insisted upon ”) ; last sentence of part i., 
Conclusion (” the proper proofs of [natural] religion from our moral 
nature,” (^c.); part ii. chap. viii. sub fin., ” the proof” of religion, 
” arising out of the two . . . principles of liberty and moral 
fitness.’” 

• These useful distinctions are stated and well explained in 
W’. R. Sorley’s Ethics of Naturalism. 

• Analogy, iii, chap. viii. ; following S. Clarke ? 


that ? Does it not look very much as though you were being 
punished ? Does not nature seem to treat you as if you had free 
will?* One thing more should be noted about liutler. He 
nowhere formally argues for the truth of theism. He will not waste 
time upon tritlers who deny what he thinks, in the light of the 
(empiricist!) Design argument, an absolutely clear tndh.® On the 
whole then Butler in ]H'rsonal conviction is an intuitionalist, waver- 
ing towards the idealism of his age ; but in argunu iit he is an 
empiricist, trying to ri'ason every (picstion as one of given facts. 
None the less, in the issue, it is tlie very element which goes beyond 
an appeal to facts — it is the depth and purity of Butler’s moral 
nature — which fascinates the reaclcr, and wins praise from Matthew 
Arnold or Goldwiii Smith or even Leslie Ste])lien. Precisely because 
he goes beyond plienomenal sctpicnces, it is impossible to Ming 
him aside unheard. On the other hand, no Christian, and pcrha])s 
no theist, is interested in maintaining that Butler grasps the whol«‘ 
truth. At the most we might say this : If theism is a growing 
doctrine. Butler in England like Kant in Germany stands for a 
fresh ethical emphasis. 

Stephen accuses Butler ot reasoning in a circle. The things 
which make for our ultimate welfare arc the things we call morally 
good. No wt)iKlor if they prove to involve liappim ss ; that is 
their definition I But is it ? Docs not Stephen himself rather 
say that morally good things are conditions of social, not personal 
welfare ? Butler’s argument is that the individual suffers (and 
feels that he sullers deservedly) from neglecting these. If George 
Eliot is guilty of a platitude when she says that ” consequences 
are unpitying,” then Butler’s argument is empty : but not other- 
wise. 

Butler oil the soul may be studied in chap. i. of the Analogy — wliere 
we observe the old assumption of an immaterial and so immortal 
principle —and in his appendix cm Personal Identity. Wherever 
moral postulates make their presence Icit, Butler’s doctrine of man, 
as of God, leaps into newv vigour. 

It is a moot point whether S. Clarke’s Demonstration of the Being 
and Attributes of God is really a priori. Clarke appeals to the 
immensity of time and space as involving infinity in (iod. A 
modification of his views is the starting-point of W. H. Gillespie’s 
able .‘Argument a priori for the Being and Attributes of the Godhead, 
published part by part itS^3-i872. W"e find something curiously 
similar in James Martineau’s Study of Religion (” Implicit Attri- 
butes of God as Cause.” sub fin.). One might also comjiare 
J. R. Seeley’s Natural Religion — though he is no decided champion 
of a personal God — and F. Max Muller’s Gifford Lectures. Dismiss- 
ing iiis earlier intuitionalism, in order, like Butler, to conciliate 
an cirquricist age, M. Muller tried to show that even sense experi- 
ence throws us on the Inliiiitc— which for him w'as the kerned of 
the idea of God. He therefore appealed to the Indian goddess 
Aditi or Immensity, a deity connected with a set cf personal 
gods called Adityas. Looking into the immensity of space, man 
also looks into the depths td godhead. W'hatever one may think 
of the cogency of such arguments, it seems safe to conclude that 
thinkers, who dislike constructive idealism, but acceid time and 
space as boundless given quanta, reach in that way the thought 
of infinity, aiul if they are theists, necessarily connect their theism 
with reflexions on the nature ot I'ime and Space. 

Wc have already spoken of Kant’s peculiar philosophical 
po.sitions. One result of these is a very damaging attack upon 
traditional theism. Kant puts together, as belonging 
to “ Rational 'I'heology,” three arguments — he is critic ot 
fond of triads, though they have not the significance iheism. 
for him which they came to have for Hegel. Then he 
attacks the arguments, one after another. Is there anything 
fresh in the attack ? Or is it simply a reiteration of his sceptical 
contrast between phenomena and noumcna, and of his confine- 
ment of (valid) knowledge to the former ? Perhaps the attack 
on cause as used in the cosmological argument is independent 
of Kant’s philosophical peculiarities. The argument affirms a 
first cause, or uncaused cause. Does it not then deny rather than 
assert universal causation ? But that special criticism is a 
question of detail. A more entirely novel and more general 
principle of Kant’s attack upon theism is the challenge of our 
right to build up the idea of God bit by bit out of different 
arguments. 'I'hc arguments had been regarded as alternative 
or else as cumulative proofs, all pointing to one conclusion — 
God exists. Kant insists that they are incompatible with each 

* Part ii. of the Analogy tries similarly to establish Christianity 
as credible matter of fact, sufficiently analogous to known facts 
of experience (Apologetics) apart from any moral “value judg- 
ments ” (as Ritschlians might say). 

® See {e.g.) ii. chap. ix. The Three Sermons also point to a 
moral argument for theism, but forbear to press it (Sermon ii. ; 
when the third sense of the word ” Nature ” is being explained). 
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Other. 1 'hey offer alternative and mutually exclusive concep- 
tions of Clod. If the God of the cosmological argument is the 
Great First ('ause/' we have no right to identify him with the 
“ Most real being ” of the Ontological argument. If the God of 
the Design argument seems a limited being, working as an 
artist upon given materials,^ he is hardly Ciod at all. Kant 
takes for granted that we cannot sum up these imperfect con- 
ceptions in a wider reconciling truth. It is a shrewd criticism, 
but needs arguing out. A great deal of popular theism is un- 
doubted l> hard hit by it ; for popular theism is apt to throw 
its arguments together in very random fashion. 

It is no more than characteristic of Kant^s whole speculative 
philosophy that he should think the Ontological argument 
the one which comes nearest to success (yet the Ontological 
argument is held to prove — or rather to point out — not that 
God must exist, but that we think of him as necessary if we 
think of him as existing at all). As a result of this, Kant is 
metaphysically a sort of pantheist. The God whom all our 
thinking feels after is the all-inclusive system of rciility. On the 
other hand, Kant’s religion is of a type which requires a sort of 
dcistic Cjod, standing outside the world and constraining it into 
moral paths, or standing outside our moral struggles and re- 
warding our goodness. Butler fears profoundly that there must 
be a just God who will punish us. Kant hopes, with tolerable 
strength of conviction, that there may be a just God who will 
reward us. 

The main line in pure philosophy runs on from Kant’s waver- 
ing and sceptical idealism to the all-including gnosis of Hegel.*-^ 
Hegel on K^gel inherits from Kant the three arguments, and 
tbeisHc takes them as stages in one developing proce.ss of 
thought. The cosmological argument points to 
"’*’"^** nature-pantheism, with the religions — especially those 
of India — which embody that attitude of mind. This involves 
a rc-interpretation of the Cosmological argument, or a criticism 
of the view ordinarily taken of it. Trace out the clue of causa- 
tion to the end, says Hegel in effect, and it introduces you, not 
to a single first cause beyond nature, but to the totality of 
natural process — a substance, as it were, in which all causes 
inhere. This is a suggestion which deserves to be well weighed. 
The Design argument is held to give; a contrasted view. It 
suggests in very deed a personal but limited God, or a number 
of Gods — Religions of spiritual Individuality,” including, 
along with “ Judaism,” the anthropomorphic religions of Greece 
and Rome. Finally the Ontological argument sums up the 
truth in the two previous arguments, and gives it worthier 
utterance in its vision of the philosophical Absolute. This is the 
last word of religious truth, though pure philosophy stands still 
higher. And, in some sense not clearly explained, Hegel 
identifies this final religion with Christianity. 

The theism of Ilegel is ambiguous.^ Later theists may be 
grouped according as their thought has been remoulded or not 
Theism by the influences of Kant. The distinguished 
after writers, whom we have to regard as repeating in 

Kant, essence pre-Kantian theories, generally know Kant, 

and frequently show traces of him in detail. But it is a plain 
finding of history that he has brought no “ Copemican revolu- 
tion ” ‘ to their minds. 

Empiricism is restated by Palcy, who is Kant’s younger con- 
temporary as a man and also on the whole as a writer. Doubt- 
less the archdeacon knew nothing of the German 
* professor, and would have cared nothing for him how- 

ever well he had known him. A much more significant figure 
is that of J. S. Mill in the tentative approach to theism found 
in his posthumous volume {Three Essays on Religion ; 1874). 

J The Design argument has mainly to do with living tjKxlics. 
Might one suggest that organisms seem at least to be a working 
up of inorganic matter for new ends, viz. those of life ? 

® The idealisms of Fichte and Schelling made contributions to 
Hegel’s thought ; Krause and the Roman Catholic Baadcr repre- 
sent parallel if minor phases of idealism. 

® Equally so the Hegelian attitude towards personal immortality. 

* Such as Kant claimed to effect : Critique of Pure Reason, 
preface to 2nd cd. 


Mill directs his attention to the Design argument. The infer- 
ence that organized bodies are due to an intelligent cause is only 
reached by the “ Method of Agreement ” —a full 
inductive proof requiring, according to Mill’s Logic, 
the “ Method of Difference.” Still, the Design argument is a 
good sample of a proof by means of the inferior method. 
Although nothing more than probability is established, it is a 
high probability.^ Unfortunately, however, the method of 
agreement is liable to be baffled by “ plurality of causes.” In 
this instance it may happen that the work of intelligence has 
only been mimicked in nature by blind forces which have 
accidentally produced organic life ; and Mill is disposed to 
hold that if the evolution of species should be clearly estab- 
lished as due to natural law — if there has been no creation by 
spcx:ial interposition — the argument falls to the ground and 
theism (apparently) is lost.*^ A further point is of some inte- 
rest. If Mill’s theism holds, what is it ? The belief in a God 
of limited power. That is what Kant contended that the 
Design argument pointed to, and Mill, proceeding on the 
Design argument, claims nothing more for his conclusion. Of 
course that was not Mill’s special or conscious motive for deny- 
ing divine omnipotence. His extreme sensitiveness and hatred 
of pain constrained Mill to hold that, if a good God exists, he 
cannot possess infinite power. Yet the correspondence between 
Mill’s conclusion and what Kant had alleged to be implied in 
the underlying metaphysical position is very striking indeed. 

Intuitionalism also has its restatements of theistic reasoning 
little modified by Kant. R. Flint’s theism carefully excludes 
the early random talk (e,g, Cicero) of an intuitive or latuiUon- 
innate knowledge of God, What is self-evident, Flint aiiamre^ 
justly remarks, neither needs nor admits of argument, peatedt 
We have intuitions of cause, of infinity, of good and 
evil. The Cosmological argument proves, with the help of the 
first-named intuition, that there is one great First Cause ; and 
the Design argument shows the First C ausc to be intelligent or 
personal. 'I'he Ontological argument, though not wholly re- 
jected as a proof, is taken rather as pointing to God’s attribute 
of infinity ; thought rather than experience making affirmation 
that the intuition in question must be attached to God. The 
moral argument, relying upon the third intuition named, certifies 
us of a good God. In this way, the attributes are suggestively 
allotted among the four traditional proofs ; ^ but we miss an 
explicit rebutting of Kant’s hostile assumption, that it is in- 
competent for us to lake the thought of God piecemeal. 
Martiniiau’s Study of Religion is also essentially intuitionalist. 
It has two jiarts : “ God as cause ” and “ God as Mar- 
perfection.” The Design argument comes in as a tlneaa. 
special illustration or intensification of the former of these, 
i.e. of the cosmological proof ; but Marlineau follows a side 
modification of intuitionalism (Maine dc Biran, &c.) in identi- 
fying ('ause with will. This involves a very high doctrine of 
Libertarianism. The only ultimate cause is God. Nature 
exists over against Him ; but its forces or processes arc His 
own power in immediate exercise, except in so far as God has 
delegated freedom to human wills ; and there follow's a theodicy, 
repeating Leibnitz in more modern form. Martineau’s tw’O 
main proofs yield two sets of attributes ; those known as 
“ natural ” and “ moral,” R. Browning’s “ power ” and love.” 
In ** God as perfection ” Martineau handles the basis of ethics 
without reference to his own modification of the intuitionali.st 
position {Types of Ethical Theory), according to wfiich “ good ” 
i.s the better or the best. Wc may infer that, whatever the 
merits of that modification, it docs not affect the theistic 
problem. Martincau’s Study also includes a section upon 
Immortality. The Ontological argument is omitted ; but we 
have already observed that there is a discussion of divine 

® Paul Janet’s Final Causes seems to follow Mil! in this (“ the 
fact of Finality ”), but without naming him. 

• Janet naturally is in opposition here. Ultimately, he argues, 
if not immediately, there must be a rational cause to account for 
so rational an effect. But again of course Mill is not named. 

’ 'Ihe three which Kant criticized, with the addition of the 
moral argument, which he favoured. 
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infinity in relation to time and space which from one point of 
view is parallel to the Ontological argument. 

Definite theism, bearing the mark of Kant’s thought through- | 
oiu, is lound in Hermann Lotze. From the point of view ol | 
Definite grouping, hc is an idealist of anomalous type. ! 

theistic He begins as an empiricist or realist with given ■ 
idealism; matter-ofdact ; but from time to time (c.g. in his ! 
Lotxe. Microcosmiis) he makes readjustments without per- i 
haps very dearly inforn\ing the reader what is being done, and j 
in the eml he is unmistakably idealist. While a pronounced | 
thci;a ““though not a ihurch Christian — he is hardly less an j 
assailant of traditional theism than Kant (c.g. his Outline , 

! Lecture headings] on P/nlos(fpliy ot Kelii^ion). He dissents as i 
a realist from the Cosmologkal argument in the lorni * in which j 
it coru'ludes from contingent " to “necessary’’ being. Wc 
do not wish to find our way to a l)eing who “ must be.’’ 'I'hat 
is an idle dream. W*e must keep to real and assured facts. ! 
Lotze was a man of considerable attainments in special science : ; 
perhaps lie reveals here the Inas of the scientific mind, and | 
possibly e\ en its limitations. He regards the Ontological argu- 
ment strict!)- so called as hax ing been exploded by Kant. Still 
it has a value for him if taken not as an argument, but rather as j 
the expression of an immediate conviction ; viz. The highest | 
must exist, fhis is an intuit ionalist touch, or a parallel to ; 
intuitionalism, and has called forth a gibe from that very j 
confulent ratiocinator, ]. E. M ac' Taggart ; Lotze’s immediate | 
convictions arc inatt(T of interest to a biographer but to no i 
one else. 'The Design argument eli('its from Lotze the criticism ^ 
that some things look purposeful, but others decidcdl)' purpose- 
less. The only solid nucleus he finds in it is the fact that there 
is a great deal of bcauly in this world. Obviously this writer 
is harder to lo('us than Kant or Hegel. He is not all of one 
piece. Hc holds — on grounds of fact and science — to the 
mechanical orderliness of nature, but claims that the U>//rt//- 
sdhiming thus suggested may be reinterpreted in vieu ol those 
undying human aspirations which Hao'Taggart dismisses to 
instant execution (unless they can dress themselves in syllogism). 
Thus, for Lotze, free will is possible ; the consequenc es of action 
proceed regularly a l-uirte ptfsL and there is no sucL chaos as 
the critics of Libertarianism have pretended it \voiild involve. 
Similarly, miracles -absohuc new beginnings are possible on 
God’s side, if they are not mere anomalies but acts promotive 
of the general meaning or tendency of things, and of the divine 
plan of the universe.- But this appeal to “ values ” is only 
half of Lotze’s constructive work. For the other half he falls 
back on ratiocination. All existences must be individuals, 
with an inner life (ci. Leilmitz). Since the)- interact, they 
must be elements in the life of one supreme Ix ing (ef. Spinoza : 
the Spinozistic affinities of Leibnitz are not so marked as 
Lotze/s). God can be personal and douljtless is (though hc has 
no \on-ego to define himself against)through contrast of passing 
conscious states with the abiding Kgo. It is reasonalde to hold 
that the supreme personality is the only fully personal being, 
while ours is a broken and imperfect personality, hindercxl by 
the Non-ego which in other ways heljis it. Lotze resol\'c*s space 
into “ ideal space ” ; and finally, in the philosophy of religion, 
or in view of the thought of God (in his Metaphysics), he denies 
the objective existence of time. God .sees all history neither as 
future nor as present but as actual. 

Besides the stream of tendency which flowc’d from Kant in 
the direction of idealism, two other streams emcTgcd from him, 
often but not always blending. There was a new 
scepticism — at the very least a doctrine of limitation 
in human knowledge ; but in its extremer forms an 
absolute agnosticism. And thc're was the positive 
ethical element in Kant’s theism. 

Ancient scepticism was frankly opposed to religious belief. 
Later, the emergence of a great body of doctrine attributed to 

^ Stated and criticized by Kant. 

* Lotze is not to be understood as guaranteeing the actuality 
of Bible miracles. Such things are jihilosophically possible — that 
is all. 


Further 
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divine revelation and of a great institution like tlio C hristian 
church suggested the possibility of enlisting sceptic ism in the 
service of dogmatic faith. In a sense (see Apologetics) this was 
done in the middle ages, and possibly repeated by I’aseal alter 
the Reformation. We now find Kant’s intellectual scepticism 
borrowed by W. Hamilton and 11. L. Mansel,^ boih of them, 
as ]. S. .Mill complained,*^ “ bringing back under the name of 
belief what they banished as knowledge.” 'The tlu'or) found a 
melodious echo in Tennyson’s /;/ Meinoriain, a great hymn 
of God, Freedom and Immortality on a Ixisis ol speculative 
agnosticism. “ We have but faitli we cannot know. For know- 
ledge is of things we see ; ” but the moral element w hich l\lansel 
despi.sed is dominant in Tennyson. “'The heart St(jod up and 
answered, I have felt.” If there is a reading of the i^cw theories 
of evolution in natun* which rtwives rather than darkens hope 
in immortality and faith in God, 'renn)son gave an ( arly .sketch 
of that tentative modern theism. 

R. Browning has been charged by H. Jones with j)arti:il 
agnostieism. But at least we may say that agnosticism is 
* much less clear in Browning than in Tennyson. Browning 
reasons as far as hc can ; if reasoning fails him, hc giv(‘s a leap 
j of faith. Jones, almost as merciless as MaeTaggari, calls this 
procedure by the hard names of agnostieism and dualism. 
Another who “ got the seed ” and “ grew the flower ” was 
Herbert SpeiK'cr. He (juotes pages from Mansel’s Bampton 
I Lectures in favour of his own type of agnosticism, which is to 
i make peace betw'ccn religion and .si'iencc b)' pirmancntly 
' silencing the former. Religion may “ leel,” like Tennyson’s 
j “ man in wrath,” and may expatiate in an undefined awe ; 

I science alone is to possess the “knowTible.” 'This yields a 
, characteristic type ol pantheism, in the theory of th(‘ Vnknow- 
1 able which-' ral her paradoxically- is offered us. Alongside of 
: this there are other elements in Spencer’s composite system of 
i “Naturalism and Agnosticism” (J. Ward’s expre.ssion, see his 
G/y/an/ Lecture). The ehmicnt of naturalism stands for science 
' with a leaning towards materialism (“ explanation in terms of 
I matter and motion ”). I'he clement of agnosticism lends 
I rather towards pantheism, just as Indian pantheism long ago 
I tended towards agnostieism. John Fiskc, however, an able 
interpreter of Spencer, reached w'hat he called “ Cosmic d'heism. ’ 
j He rejected all that is antlireipornorphic in theism, but gave a 
I positive not negative* intcrprctatieai to SpciKer’s scientific 
j gerieralizatieins, and broke awxiy from pantheism — pe rhaps also 
j from naturalism — when, like 'L'ennyson, he pleaded for human 
immortality as the climax of eve>lutionary progress. 

[The name agnosticism {q.v.) is T. H. Huxley’s. ^Modern 
doubt docs not say there is no God ; it says. We don’t know. 

I Popular .scepticism — perhaps ci en Charles Darwin’s ; Huxle\ 

I himself was a student of Hume — understands by agnosticism 
that science is certain while philosojihy and theology arc 
baseless. T.eslie Stephen gave this popular agnosticism its 
finest literary expression. Sjamcc r goes much further in reji ( - 
tion of human knowledge : “ The man of scieru e more than any 
other truly knows that in its ultimate essence nothing can be 
known.”] ■'* 

An interesting manifesto of apiosticism, with a religious 
conclusion, is A. J. Balfour’s Foundations of Belief welcomed 
in Germany by Julius Kaftan (see below). * In “ Some C’onse- 
(juenccs ol (naturalistic) Belief,” Balfour argues that the results 
of “ naturalism ” are unbearable. In “ Some Reasons for 
Belief,” the author institutes a rapid destructive criticism of all 
possible philosophies. In “ Some Causes of Belief,” he tries, 
standing outside the psychological process, to show' how beliefs 
grow up under every kind of influence except that of genuine 
evidence. His constructive th(*ory comes at the end, and seems 
to argue thus : Since (i) there is no discoverable reason why we 

* iMansel’s theism (or natural theology), and the revelation he 

believes in, seem both of them matters of assertion on liis 

part, without evidnice, or even in the teeth of tlie evidence as hc 
conceives it. 

* Fxaminntion of Sir Wm. Hamilton's Philosophy, chap. v. 

^ First Principles, p. 67. 



THEISM 757 


should rcnch truth, l)eauty or goodness, but (2) we do, therefore 
(3) there must be a God outside the process, overruling and 
counteraeiing the natural tendencies of the human mind. It 
seems as if one foot rested on dogmatism and one on scepticism. 
The fact -assumed without any attempt at justification by j 
argument —that, in spite of the multitude of logi('al reasons for ' 
scepticism, we do know truth and beauty, makes Ilalfoiir a 
tlieist. iVnd the God he postulates is brought in ex machina 
like the (iod of the old Design argument in its roughcast popular 
form. I'here must be a God, who could compel irrational 
matter to serve rational ends -so ran the old argument. There 
must be a God who can miraculously endow the Irrational 
mind of man with truth — so runs the new. 

Kmphasis on moral motives is plain in Kant’s theism as in 
Huiler’s. If this tendency is to take effect, a certain part of 
Kant’s rational scepticism must be accepted. There is no 
chance tor the moral consciousness to claim a decisive vote if a 
rnetapliNsical system like Hegel’s demonstrates all realities in 
cverv region, and if its janissaries crush out every movement 
of rebellion against the tyranny of abstract thought. Is it 
really iinpossilile to claim for man something between om- 
niscience and universal nescience ? !May we not cherish what 
A. C. Fraser calls reasonable faith ” ? Granted that, ideally, 
scientific knowledge ought to be able to demonstrate all truth, 
is it sate, or humane, for a being who is imperfectly started in 
the process of knowledge to fling awa)' with scorn those un- 
analyscd y)romptings and misgivings “ Which, be they what 
they may, Are yet the fountain light of all our day. Are yc^t a 
master light of all our seeing . . . truths which wake To perish 
never ” ? Those who assert the superior worth and importance; 
of moral judgments speak of “ values ” (A. Kitschl, after 
). F. IJerbart and H. Jyotze). As worked oni by Ritsehl, this 
IS specially a basis for Christian belief. With what is speci- 
fically Christian we have nothing to do in the present article : 
but it is worll's noticing that the appc^al to “ values,” aesthetic | 
and still more moral, forms a substitute for that natural 
ilioology whicli Ritsehl despised and professed to rejed. 'liiere 
are not a few difficulties in his prognimme. When Otto Ritsehl ^ 
interprets values hedonislioally — rc'coiling from Ile.gcl’s idealism 
the whole way to empiricism -he brings again to our minds the* 
dfiubt whether hedonist ethics can serve as a foundation for any 
religious belief. Julius Kaftan— Balfour’s German editor, and 
a highly influential theologian, occupying a position of modified 
Rilschlianism -is also a very thoroughgoing empiricTst. On the 
other hand, W. Herrmann’s appeal to Kant’s moral teaching 
is in close analogy to the more thoughtful forms of intuitionalist 
ethic s. But is the basis for religious belief to be constnieted 
purely within the region of values ” ? Can you contrast 
“ judgments of value ” with “ judgments of fart ” ? Or, if, 
as the Ritsc:hlians maintain, it is a siand(;r invented by their 
encmv, C. E. Tmlhardl, to say that they draw this c'ontrast, do 
you achieve much by calling the principle's of moral and re- 
ligious belief, with A. Ritsehl, “ independent judgments of 
value ” ? Independent of wbat ? Surely not of fact ? It is 
explained that they are in contrast with accessor}^ value- 
judgments.” Perhaps the meaning is that they arc of vide- j 
pendent importance. But docs that carry us far ? It all seems I 
a very hurried and impcrfc'ctly studied philo.sophical analysis. 
One might prefer as a theist to hold (i) that we need a philo- 
sophical doctrine of the nature of reality - the Absolute “ 
given in popular form in the Cosmological argument ; (2) that 
we take the risk of attaching a higher degree of significanc'e and 
authority to the revelations of the moral consciousness, which, 
although moulded or educed by society, do not terminate in 
the authority of society, but point beyond it to God ; this 
nositiem has its popular form in the moral argument ; possibly 
(3) that necessities of thought shut us up to belief in omnipo- 
tence or infinity ; (4) that divine help is the supreme revela- 
tion. But such lines of thought might carry us outside the 
limits of traditional theism. 

^ ScMi of A. Ritsehl. The younger theologian lias accepted 
determinism. 


If we try to firing the contents of thci.sm under Kant's three 
traditional arguments, then moral and aesthetic considerations 

— the ‘‘ values ” — fall under the Design argument or the study 
of teleology ; albeit tliere is a great gap between Paley’s super- 
natural watchmaker and any moral argument or appeal to the 
beautiful. It might be argued that beauty bears witness 
against materialism, and moral valuc.s against pantheism ; 
although such an anomalous t}pe as ethical pantheism has its 
representatives -J. G. Fichte, Matthew Arnold, perhaps H. 
Hdffding. Kant’s reliance on the moral argument alone goes 
with his .scepticism. Giving that argument the highest place 
seems to involve, as already said, a dash of the same scepticism. 

- The arguments, as already noted, may be differently com- 
bined. (i) Usually they arc alternatives or else mini flat i\e. 

(2) Flint spaces out the proof (and the attributes) among them. 

(3) Hegel regards them as pliascs. 

V. What arc the alternative conclusions to theism ? Th(; 
extremest form of antagonism is pure scepticism or pure agnos- 
ticism, the assertion that nothing can be known. Atterna^ 
Empiricism may lead to this (onclusion ; or it may Uvea to 
lead to materialism. True materialism includes ^^Uam. 
within itself dogmatic atheism, and is probably the only coherent 
or reasoned type of atheistic ojiinion.- Materialism further 
brings with it an extreme or “ hard ” dctcrmini.sm ; and, 
denying the soul’s separate existence in any sense, it naturally 
denies immortality. Once again, empiricism may lead to some 
(jualified and restricted form of agnosticism, religious or anti- 
religious. If polytheism is to be seriously defended at all, the 
basis must bo empiricist. Intuitionalism in its turn may 
harden out of “ natural ” dualism into moral dualism ; cither 
a literally Manichacan schimic — a good God impeded In' an 
evil personality or principle (Bayle) -or belief in a good God 
of limited powers (Mill). And idealism in some eases may 
interpret itself in favour of pantheism rather than of theism. 
Pantheism does not favour free will or immortality, and may 
move indefinitely near to materialism. Out of panth(‘ism again 
pessimism develops. If the principle of the universe is im- 
personal or uncons('ious, personal (onsciousness in finite spirits 
comes to wear the apj'icarance of a blunder. Conversely, if 
God cares for men, despair is impossible. For another syste- 
matic grouping, see A. C. hVnscr’s (iifford Lectures. Wolff’s list 
is of some historical importance — atheism, deism (a God with- 
out care for men) and naturalism (denial of supernatural revela- 
tion) ; anthropomorphism (assigning a human body to God) ; 
materialism, and idealism (non-existcnce of mailer) ; paganism 
(polytheism) ; Manichacism, Spinozism, Epicureanism. R. 
Flint has dealt with the following antitheistic theories : atheism, 
materialism, positivism, secularism, pe.ssimism, pantheism and 
(in a separate volume) agnosticism. It is hard to he certain 
that any systematic grouping will anticipate all the sugges- 
tions that may occur to a restlessly and recklessly inquiring age. 

Titer AT iTRE. —Two sets of writers have been considered : — first, 
the greater philosophers, who have incidentally furthered theism 
(Socrates, Plato, Aristotle, the Stoics, Descartes, Locke, Kant. 
Ilegel, Mill, T^otze), or opposed it (ICpicnrus, Spinoza, Hiiine, Kant, 
Hegel, Mill, Spencer) ; and, secondly, the (leliberate champions ol 
theism — Cicero (especially in the Dc Natura Drortnn), Philo, Raymond 
of Sabiindc (in a sense), Wolff, Butler (in a sense), Paley, ninl 
host of English and C.erman 1 8lh-eentnry authors, who chiefly 
handle the i)esjgn argn.nent ; then recent writers like R. Flint, 
I’hcism, Antitheistic Theories, Agnosticism — all with valuable nqt<’s 
and references, and J. Martineau- -especially in A Study oj Tichgum. 
T'he theist ic writers are usually intnitionalists ; but it has been 
urged above that a fruitful stiuly of theism must in each case 
inquire what is the writer’s philosophical basis. The Bridgewater 
treatises have little more than historical interest to-day. A certain 
historical interest also attaches to the Burnett prizt; cs.says on 
theism: 1815. 1st prize, W. L. Bruce, 2nd J. B. Sumner, 
wards archbishop; 1855, ist R. A. Thompson, 2nd J. rnlloch. 
Among many lectureships, the Giftord Lectures are supposed to 
lx? strictly approifiriatcd to Natural Theology ; yet subjects and 

® Dr MacTaggart’.s beliefs once more present themselves as an 
unexpected modern type {.Studies \n Hegelian Cosmology, chap. iii.). 

® Yet cf. once more MacTaggart’s society of eternal spints with 
no divine head. 
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treatment vary immensely. A. C. Fraser’s Edinburgh lectures {Phil, 
of Theism) are central in topic and of distinct value. J. Caird ((Glas- 
gow ; Fumlamcntal Ideas of Christianity, comp, his earlier Introduc. 
to the Phil, of Pelig.) and more unreser\’^edly Ed. Caird (St Andrews : 
The Evolution of Religion : Glasgow : The Evolution of Theologv in 
the CrPeek Philosophies) represent speculative treatment on a basis 
of llegolianism. H. M. Gwatkin (Edinburgh: The Knowledge of 
Cod) ]x)urs out his historical knowledge, and \V. James (Edinburgh : 
Varieties of Relig. Exp.) reveals his many-sided intellectual interests 
and ready sympathies. W. Wallace {Lectures and Essays, incor- 
porating Glasgow lectures) gives some useful historical references. 
James Ward’s inasterlv criticism of Herbert Spencer {K atut ahsm 
and Agnosticism) has been mentioned above. The student will 
rarely lose bv reading Gitford Lectures ; but it will not always 
be upon theism that he finds himself better informcil. In France, 
Caul Janet {Final Causes. Eng. trans.) and Ch. Secretan {Philo- 
Sophie de la Lihertc) may be named : in Germany. H. Ulrici ; while 
K. Eucken represents to a later generation the spirit and tendency 
of T.otze and Ulrici. in original and powerful, if rather elusive, 
fashion. H. Hdtfding’s Phil, of Religion (translated) is one of the 
most original Ixioks under that title, but it cannot be called theistic. 
F. C. S. Schiller, like W. James, opens up new suggestions in 
pliilosophv : the bearing of these upon theistic (or other) beliefs is 
hard to define. In history compare B. Pimjer’s Hist, of the Phil, 
of Rclig. (Eng. trans. ; it includes a good deal of the history of 
general philosophy) ; A. Caldecott’s The Philosophy of Religion in 
England and America : and Caldecott and H. R. Mackintosh’s 
Selections from the Literature of Theism (useful texts with useful 
notes : nothing from Hegel). (R. Ma.) 

THEISS (Hungarian, Tisza; Lat., or Tissiis)^ a large 
aHluent of the Danube, next to which it is the greatest river of 
Hungary. It rises in the north-eastern part of the Carpathian 
mountains, in the county of Mararnaros, at a height of above 
6300 ft., and is formed by the confluence of two branches, the 
Blai'k Thci.s.s (Fckete Tisza), and the White Theiss (Feher 
Tisza), which unite at about 20 m. E. of Maramaros-Sziget. 
The 'Fheiss then follows a north-westerly direction until it leaves 
its mountainous valley, then runs west, and after a great curve 
to the north, takes a south-westerly direction and enters the 
great Hungarian plain (Alfold). From Szolnok it runs soutl 
in an almost parallel course with that of the Danube, from 
which it is separated by a distance of about 60 m., and flows 
into the Danube near the village of Titcl, 20 m. E. of Ujvidek. 
Its length from source to mouth is, as the crow flics, only about 
340 m., but its windings make its course about 870 m. long. 
The Theiss is clear and swift in its course through the moun- 
tains, but in the plain it becomes slow, somewhat muddy and 
very tortuous. Its basin covers an area of 56,600 sq. m., and 
comprises the whole eastern part of Hungary, and the greater 
part of ITansylvania, and collects all the rivers descending 
from the Carpathians westward. 

The Theiss i.s navigable for rafts almost everywhere, but for 
steamers only from Szolnok downwards, a distance of about 20(.) m., 
where the breadth of the river is 450 to 750 ft. The depth of the 
Theiss at low-water mark is 7 ft. at Tokaj, 20 ft. at Szeged and 
1 1 ft. at Titel, near its mouth, while the difference between the 
low- water mark and the high-water mark is as high as 25 to 35 ft. 
During its course through the great Hungarian plain the Theiss 
flows l)etween flat, low-lying banks, which are tlie cause of ])eriodical 
and sometimes di-sastrous inundations nnfl of extensive marshes. 
Therefore extensive works have been undertaken for the regula- 
tion and canalization of the river, which is now strongly dammed 
in many parts. By these works large tracts of marshes have been 
transformed into productive ground. Its chief tributaries arc the 
Szamos, Kdrds, Maros, Latoreza, and the Sajd. In its lower course 
it is joined to the Danube by the Franz Josef canal, while it is 
also united with Tcmesvdr by the Bega canal. 

THEMIS, in Greek mythology, the personification of justice. 
In Homer is used both as a common and as a proper 

noun. As a common noun (plural ^c/xtcrrcs, ^c/itTcs*, it is 

the body of rules and precedents established at the beginning 
of the world, as a guarantee of its order and harmony (sec 
Greek Law) ; personified, Themis is the servant or comppion 
of Zeus, her chief function being to summon the a.ssemblics of 
both gods and men {Odyssey, ii. 68). In the Hcsiodic theogony, 
she is the daughter of Uranus and Gaea, and according to Pindar 
the wife of Zeus, by whose side .she sits, assisting him with her 
advice, which is even better than that of any of the gods. She 
is the mother of the Horae and of the Moirae (Fates), an indica- 
tion of her influence in the physical and moral world. She is 


the representative of divine justice in all its relations to men, 
and takes special cognizance of the rights of hospitality. Her 
opposite is Hyhris (v/Api^), insolent encroachment upon the 
rights of others, on whose track she follows to punish, like 
Nemesis. In this a.spcct both Themis and Ncmcsi.s arc called 
l\yai'a {ixvo^y track). In the lexicon of Festus, Themis is 

described as the goddess who prescribes that which is right in 

accordance with divine law {/as) and is herself idinlical with 
this divine law. She is also a prophetic divinity, and there 
was a tradition that the oracle at Delphi had first been in the 
hands of Gaea, who transferred it to 'Ihemis (sometimes identi- 
fied with her) by whom it was handed over to Apollo (Aeschylus, 
Enmenides, 2 ; JCuripides, Iphig. in T, 1181). Orphic poetry 
makes her a daughter of Helios, whose eye is all-sccing {rrarliyjKi^^) 
and penetrates all my.stcries. She was especially honoured at 
Athens, Delphi, Thebes, Aegina and Troczene, where there was 
an altar dedicated to a triad of 'fhemides (on the analogy of 

the triads of Horae, Charites, Moirae). In art she was repre- 

sented as of dignified and commanding prcscnci*, with the 
cornu copiae (symbolizing the blessings resulting from order) 
and a pair of scales. 

See article “ Justitia ” by J. A. Hilil in Darcmberg :uk1 Saglio’s 
Diet, des Antiquity : H. Ahrens, Die Gottin Themis (i86j) ; 
K, Hirzef Themis^ DikCf und Vertvandtes (1907). 

THEMISTIUS (3I7-?387), named (“ eloquent »’), 

statesman, rhetorician and philosopher, was born in Paphla- 
gonia and taught at Constantinople, where, apart from a short 
sojourn in Rome, he resided during the rest of his life. Though 
a pagan, he was admitted to the senate by Constantins in 355. 
He became prefect of Constantinople in 384 on the nomination 
of Theodosius. Ills paraphrases of Aristotle’s Posterior A nalytics. 
Physics and De Anima are valuable ; but the orations in which 
he panegyrizes successive emperors, comparing them to Plato’s 
“ true philosopher,” and even to the “ idea ” itself, are servile 
and unworthy. Against this, however, should be set the de- 
scription given by Boetius, “ disertissimus scriptor ac lucidus, 
et omnia ad facilitatem intelligentiae revocans/ and that of 
Gregorys Ntizianzen— with whom Themistius corresponded — 
fiaiTiXka X 6 yu)v. Themi.stius’s paraphrases of the De Coelo and 
of book A of the Metaphysics have reached us only through 
Hebrew versions. In philosophy Themistius was an eclectic. 
He held that Plato and Aristotle were in substantial agreement, 
that God has made men free to adopt the mode of worship they 
prefer, and that Christianity and Hellenism were merely two 
forms of the one universal religion. 

The first edition of Themistiiis’s works (Venice, 1534) included 
the paraphrases and eight of the orations. Nineteen orations were 
known to Pc lav i us, whose editions appeared in 1613 and 1O18 ; 
Hardoiiin (Paris, 1684) gives thirty-tnrcc. Another oration was 
discovered by Angelo Mai, and published at Milan in 1816. The 
most recent editions arc W. Dindorf's of the orations (Leipzig, 
1832), and L. Spengel’s of the parajihrascs (Leipzig, i 860 ), fhe 
Latin translations of the Hebrew versions of the paraplirases of 
t\\Q pc Coelo and book A of the Metaphysics were published at 
Venice in 1574 and 1558 respectively. A new edition of the latter 
by S. T.antlaiier appeared in 1903. See Fabricius, Bibliotheca 
(yraeca, vi. 790 seep ; E. Zeller, History of Greek Phil. ; JL Baret, 
De Themist. sophist a (Paris. 1853); Jourdain’s Rechrrehes iritiques 
^ur Vdge cl V originc dcs traductions latincs d'Aristotc (Paris, 1810) ; 
sec Nkopt.atonism. For Themislins’s ('omnicntaries on Aristotle, 
sec Commentaria in Aristotelem Graecn (Berlin), and also Thrmistii 
paraphrases Avistotclis librorum quae sttpersuni, ed. L. Spengel 
(1866. Teubner series, meni ion(‘(l above). 

THEMISTOCLES (c. 514-449 n.c.), Athenian soldier and 
statesman, in some respects probably the ablest and most far- 
sighted whom Greece produced in the first half of the 5th century. 
He was the son of Ncoclcs, an Athenian of no distinction and 
moderate means, his mother being a Carian or a Thracian. 
Hence according to th(i Periclean law dptpoiu da-roiv he 
would not have been a free Athenian at all (see Perict.ks). 
Thucydides properly brings out the fact that, though he lacked 
that education w'hich was the peculiar glory of the Periclean 
age, he displayed a marvellous power of analysing a complex 
.situation together with a geniu.s for rapid action. Plutarch 
similarly enlarges on his consuming ambition for power both 
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personal and national, and the unscrupulous ability with which 
he pursued his ends. In all these points he is the antithesis 
of his great rival Aristides {q.v,). Of his early years little is 
known. He may have been strategus of his tribe at Marathon 
(Plut. Arisl, 5) and wc arc told that he deeply envied the glory 
which Miltiadcs earned. At all events the death of Miltiades 
left the stage to Aristides and Themistoclcs. It is suflicicntly 
dear that their rivalry, terminated in 483-82 by the ostracism 
of Aristides, turned largely on the fact that Thernistodes was 
the advocate of a policy of naval expansion. This policy was 
unquestionably of the highest importance to Athens and indeed 
to Greec e?. Athens was faced by the equal if not superior 
power of Acgina, while the danger of a renewed Persian invasion 
loomed large on the horizon. Thernistodes therefore persuaded 
his countrymen to put in hand the building of 200 triremes, and 
— what was of even greater importance — to fortify the three 
natural liarbours of Pciraeus (sec E. Gardner, Ancient Athens, 
562 f.) ill place of the open roadstead of Phalerum. For the 
building of the ships Thernistodes persuaded the Athenians to 
allocate too talents obtained from the new silver mines at 
Laurium {Alh, PoL 22) which were about to be distributed to 
the citizens (10 drachmae each). One hundred of the proposed 
200 were built. 

According to the Aih, PoL it would seem that Thernistodes 
was archon in 483-82 at the time when this naval programme 
began. Dionysius of Halicarnassus places his archonship in 
403-92, in favour of which arc several considerations. In 487 
the office IcTst much of its importance owing to the substitu- 
tion of the lot for election : the chance that the lot would at the 
particular crisis of 483 fall on Thernistodes was obviously 
remote : and the Ath. PoL is generally wrong about Themis- 
todes. In any case the year prior to the invasion of Xerxes 
found Themistod(?s the chief man in Athens if not in Greece. 
Though the Greek fleet w^as nominally under the control of 
the Spartan Eurybiadcs, it was Thernistodes who caused the 
Greeks to fight the indecisive battle of Artemisium, and still 
more it was he who, by his threat that he would lead the Athenian 
army to found a new home in the West, and by his treacherous 
message to Xerxes, precipitated the engagement at Salamis 
(q.v.). The retirement of the Persians left the Athenians free 
to restore their ruined city (see Athens). Sparta, nominally 
on the ground that it was dangerous to Greece that there should 
be any citadel north of the Isthmus which an invader might 
hold, urged that this should not be done, but Themistoclcs by 
means of diplomat'c delays and subterfuges enabled the work to 
be carried sufiicieiitly near to cornph'tion to make the walls 
defensible. ITc also carried out his original plan of making 
Pciraeus a real harbour and fortress for Athens. Athens thus 
became the finest trade ( cntrc in Greece, and this fact, coupled 
with Themisto('les’ remission of the alien’s tax (/xcrotKtoi/), 
induced many foreign business men to settle in Athens. 

After the crisis of the Persian invasion Thernistodes and 
Aristides appear to have composed their differences. But 
Thernistodes soon began to lose the confidence of the people, 
partly owing to his boastfulness (it is said that he built near 
his own house a sanctuary to Artemis Aristoboule ** of good 
counsel ”) and partly to his alleged readiness to take bribes. 
Diodorus (xi. 54) and Plutarch {Themist, 23) both refer to some 
accusation levelled against him,* and some time between 476 
and 471 he was ostracized. He retired to Argos, but the 
Spartans further accused him of treasonable intrigues with 
Persia, and he fled to CorcyTa, thence to Admetus, king of the 
Molossians, and finally to Asia Minor. He was proclaimed a 
traitor at Athens and his property was confiscated, though his 
friends saved him some portion of it. He was well received by 
the Persians and was allowed to settle in Magnesia on the 
Maeander. The revenues (50 talents) of this town were assigned 
to him for bread, those of Myus for condiments, those of 
Lampsacus for wine. lie died at Magnesia at the age of sixty- 
five, and a splendid memorial was raised by the people of the 

^ There is, however, much difficulty regarding this accusation. 
It may be simply a misunderstanding of his ostracism. 
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town, though it is said that his bones were secretly transferred 
to Attica. He was worshipped by the Magnesians as a god, 
as we find from a coin on which he is shown with a patera in his 
hand cind a slain bull at his feet (hence perhaps the legend that 
he died from drinking bull’s blood; cf. Aristoph. Eg. 83: 
Diod. xi. 58 ; Plut. Them, 31). 

Though his end was discreditable, though his great wealth 
can hardly have been obtained by loyal public service, there is 
no doubt that his services to Athens and to Greece were great. 
He created the Athenian fleet and with it the possibility of the 
Delian League (q.v.) which became the Athenian empire, and 
there are many indications (c.g. his well-attested plan of ex- 
pansion in the west) that the later imperialist ideal originated 
in his fertile brain. 

There are monographs by Bauer (Merseburg, 1881) and Wecklcin 
(Munich, 1882) ; but the best discussions of his career will be 
found in the chief Greek histories, e.(^. Busolt ; on the difficult 
chronology of his later years see Grote, History of Cmycccc (and the 
one-vol. ed. by Mitchell and Caspari, 1907, p. 283, note i, with the 
authorities there quoted) ; on the Magnesian coin, Khousopoulos, 
in A then, Mitteil. (1896). p. 22. On the walls, see Kd. Meyer in 
Hermes, xl. (1905). pp. (J. M. M.) 

TH^NARD, LOUIS JACQUES (1777-1857), French chemist, 
was born on the 4th of May 1777 at Louptiere, near Nogent- 
sur-Seine, Aube. His father, a poor peasant, managed to have 
him educated at the academy of Sens, and sent him at the age 
of sixteen to study pharmacy in Paris. There he attended the 
lectures of A. F. Fourcroy and L. N. Vauquelin, and succeeded 
in gaining admission, in a humble capacity, to the latter’s 
laboratory. But his progress was so rapid that in tw^o or three 
years he was able to take his master’s place at the lecture-table, 
and Fourcroy and Vauquelin were so satisfied with his per- 
formance that they procured for him a school appointment in 
1797 as teacher of chemistry, and in 1798 one as repiHiteur at 
the Acole Poly technique. In 1804 Vauquelin resigned his pro- 
fessorship at the College de France and successfully used his 
influence to obtain the appointment for Thdnard, who six years 
later, after Fourcroy’s death, was further elected to the chairs 
of chemistry at the Acole Polytechnique and the FactM des 
Sciences, He also succeeded Fourcroy as member of the 
Academy. In 1825 he received the title of baron from Charles X., 
and in 1832 Louis Philippe made him a peer of France. From 
1827 to 1830 he represented the department of Yonne in the 
chamber of deputi(’s, and as vice-president of the conseil superieur 
de V instruction publique, he exercised a great influence on 
scientific education in France. He died in Paris on the 21st of 
June 1857. A statue was erected to his memory at Sens in 
i86t, and in 1865 the name of his native village was changed to 
Loupti^re-Thenard- 

Above all things Thenard was a teacher ; as he himself said, 
the professor, the assistants, the laboratory — everything must 
be sacrificed to the students. Like most great teachers he 
published a text-book, and his TraiU de Chimie dimentaire, 
Morique et pratique (4 vols., Paris, 1813-16), which served as a 
standard for a quarter of a century, perhaps did even more 
for the advance of chemistry than his numerous original dis- 
coveries. Soon after his appointment as repHiteur at the Acole 
Polyiechnique he began a lifelong friendship with J. L. Gay- 
I.ussac, and the tw^o carried out many researches together. 
Careful analysis led him to dispute some of C. L. Berthollet’s 
theoretical views regarding the composition of the metallic 
oxides, and he also showed Bcrthollet’s zoonic acid ” to be 
impure acetic acid (1802) ; but Berthollet {q-v.), so far from 
resenting these corrections from a younger man, invited him to 
become a member of the Socidtf d'Arcueil. His first original 
paper (1799) was on the compounds of arsenic and antimony 
wdth oxygen and sulphur, and of his other separate investiga- 
tions one of the most important was that on the compound 
ethers, begun in 1807. His researches on sebacic acid (1802) 
and on bile (1807), and his discovery of peroxide of hydrogen 
(1818) also deserve mention. The substance known as 
“ Thenard’s blue ” he prepared in 1799 in response to a peremp- 
tory demand by J. A. Chaptal for a cheap colouring matter, as 
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bright as ultramarine and capable of standing the heat of the 
porcelain furnace. 

Most of riirnard’s memoirs, a list ol ^vhich may be ioniul in the 
Royal Society’s Catalof^uc of Scientific Papers, \vcro published in 
the' iic Chiniie et de Physique, the Memoircs d' Arcucil, the 
Coniptcs R^'udus and tlie M^moins of the Academy of Sciences. 

THEOBALD (d. it6i), archbishop of ( antcrbiiry, was of 
Norman parentage, but the date of his birth is unknown. Karly 
in life he entered the great abbey of Bee, of which he became 
prior in 1127 and abbot ten years later. Jn 1138 he was selei ted ! 
by Stephen, king of England, to (ill the \acant see of Canter- ; 
bury. Apparently he owed this advani'ement to his character j 
for meekness, and as archbishop he behaved with a moderation j 
which is in striking contrast to the conduct of his rival, Henry | 
of Hlois, bishop of W’inchester. During the struggle between : 
Stephen and Matilda it was Bishop Henry who fought for the : 
nriviUges of the Ehun'h : 'riieobald, while showing a preference 
i'or Steplien’s title, made it his rule to support the de facto : 
sovereign. But as Stephen's ( aiise gaineil ground the an'hbishop 
showcil greater independence. He refused to consecrate the > 
king’s nephew to the see of York, and in 1148 attended the 
papal council of Reims in defiance of a royal prohibition. 'Fhis 
quarrel was ended b\- the intercession of the (|ueen, Matilda of 
Boulogne, but another, of a more serious character, was pro- 
voked by 'Fheobald's refusal to crown Count Eustace, the eldest , 
son of Stephen, the archbishop pleading the pope's orders as 
the excuse for this contumacy. He was banished from the 
kingdom, hut Pope Eugenius terrified Stephen into a reversal 
of the sentence. In 1133 Theobald succeeded in reconciling 
Stephen with Henry of Anjou, and in sec uring for the latter the . 
succession to the throne. On the accession of Henry in 1154, 
Theoiiald naturally became his trusted counsellor; but ill- 
health prevented the archbishop from u^ing his influence to its , 
full extent. He placed the interests of the C hurch in the hands i 
of Thomas Becket, his archdeacon, \\liom he induced Henry to | 
empio;c as chancellor. Theobald died on the i8th of April ' 
1161. He is said to have recommended Ik't'ket as his successor. 

In hiiaory Theobald lives chiefly as the patron of three 
eminent men: Bccket, ^\ho began life as a (lerk in his house- 
hold ; Master Vacarius, the Itaiia.n jurist, who was the first to 
teach Roman law in England ; and John of Salisbury, the 
most learned scholar of the age. 'fheoliald’s household was a 
university in little ; and in it were trained not a few of the 
leading prelates of the next generation. 

See the Vita TJicnhaldi print«.'«l in J. A. Giles, Lanfranci Opera, 
vol. i. (Oxforl, 1844) ; W. Hook, Lives of the Archbishops of Canter- 
bury, ii. e. vi. (London, 18O2) ; and K. Nor^ute, England under the 
Angevin Kinc^s, vol. i. (London. 1S87). (II. W. C. D 

THEOBALD, LEWIS (1688-1744), English man of letters, 
plajnvright and Shakespearian commentator, the son of an 
attorney, was born at Sittingbourne, Kent, and was baptized 
on the 2nd of April t688. He was educated under a clerg>nnan 
named Ellis at Isleworth, and becaine a good classical scholar. 
He followed his father's profession, but soon abandoned it for 
literature. In 1713 he translated the Fhaedo of Plato, and 
entered into a contract with Bernard Lintot the publisher to 
tran.slatc the tragedies of Aesch>flus. He seems to have made 
other promises not carried out, but in 1714 and 1715 appeared 
versions of the llleclra, the A'fax, and the Oedipus Rex of 
Sophocles, and the Plutus and the Clouds of Aristophanes. He 
became a regular hack-writer, contributing to MisCs Journal, 
and producing pla>'s and poems of very small merit. The 
publication of his play The Perfidious Brother (acted 1715 ; 
printed 1716) involved Theobald in considerable difficulty. He 
apparently received a rough draft of the play from kfenry 
Meystayer, a London watchmaker, wflth a commission to arrange 
it for the stage. Theobald brought it out as his own work. 
In the next year iVfeystayer produced a version, and charged 
Theobald with plagiarism, but there is no means of a.sccrtaining 
the exact rights of the case. Ilis poverty compelled him to 
produce rapidly. He translated the first book of the Odyssey 
(1716), wrote tragi-comedies, operas and ma.sques, and helped 


John Rich in the production of pantomimes, then an innova- 
tion at Drury Lane. But in 1726 he produced Shakes pear 
Restored, or a Specimen of the many Errors as well Committed as 
Unamended by Mr Pope in his late edition of this Pod ; desiy^ned 
not only to correct the said Edition, hut to restore the inie Reading 
of Shakespeare in all the Editions ever published (1726). How- 
ever ill 'riieobald may have succeeded as a poet and dramatist, 
he showed great discrimination as a textual editor. Some of 
his happiest emendations are to be found in this work, which 
conclusively proved Pope’s incompetence as a Shakespearian 
editor. 'I’wo years later a second edition of Pope’s work 
appeared. In it he stated that he had incorporated some of 
Thcoliald’s readings, in all amounting to about twenty-five 
words, and that he added the rest which could “ ai worst but 
spoil half a sheet of paper that chani'es to be left vac ant here.” 
He also insinuated that Theobald had malicious!} kept back 
his emendations during the progress of the edition. All this 
was a gro.ss misstatement of fact. He had in reality incor- 
porated the majorit}' of 'fheobald’s best emcndalions. In the 
first edition of the Dunciad (1728) 'fheobald figured as the hero, 
and he occupied the place of chief victim until replaced by 
Colley Cibber in J741. In spite of the critics, Theobald’s work 
was appreciated by the public. In 1731 be undertook to edit 
Shakespeare for Tcmsoii the publisher, 'fhe work appeared in 
seven \olumcs in 1734, and cornpletel}^ superseded Pope’s 
edition. From 172Q to the date of its publication 'I'hcobald 
had been engaged in correspondenre on the subject with War- 
burton, w'ho alter his friend's death published an edition of 
Shakespeare, in the preface of which he asserted that iheobald 
owed his best correclions to him. Study of the correspondence 
proves, however, tliat the indebtedness was on Warburton’s 
side. Subsccjucnt editors reaped, in most cases without acknow'- 
ledgmcnt or with actual scorn, the fruit ol 'fheobald’s pains- 
taking labour, his wide learning and his critical gi'nius. But 
Pope’s satire, as Johnson justly remarked, blasted the cliar- 
acters ihiit it touched. Theobald rcmaii\cd the t\pc of the 
dry-as-dust commentator. Ilis merits obtained a tardy rei'og- 
nition on the pnblii'ation of a detailed study of his critical work 
by Mr (dmrton Collins in an essay entitled “ 'Elu' Porson of 
Shakespearian Criticism ” {Essays and Studies, 1895). 'i'heo- 
bald gave proof of the same happ}’ gilt in classical scholarship 
in some emendations of Aeschylus, Eustathius, Athcnaciis and 
I others, contributed to a learned journal started by John Jortin 
in 1731. He was a candidate for the laurcateship >n 1730, but 
Cibber gained the coveted post. His last years were harassed 
by poverty and disease. He began a critical edition of the 
, plays of Beaumont and Fletcher, completed by Seward and 
j Symp.son after his death, which took place on the i8th of 
I September 1744. 

His correspondence witli ALtllliew ('onranen, SLyan Thirlljy and 
Willianj Warburlou is to be found in Nicliols’.s Illustrations of 
Literature (ii. 204-0^4), which also gives the fullest account of 
his lif(‘. 

THEOCRACY (Gr. OtoK/jaTLa, the rule of God, from iku';, 

I god, and -K/iarta, KparCy, to rule), a term applied to a form of 
; go^ ernment or to a state ruled !>}' such a form of government, 

I in which God or the divine power is looked to as the source 
I of all ('ivil power, and the divine commandments regarded as 
I the laws of the community. 'I'he t}pical example of such a 
! state is that of the Jews till the establishment of the kingship 
under Saul (sec j kws). 

THEOCRITUS, the creator of pastoral poetry, flourished in 
the 3rd century H.c. Little is known of him beyond what can 
be inferred from his writings. We must, however, handh* 
' these with some caution, since some of the poems (“ Idylls ”) 
j commonly attributed to him have little claim to authentii it} . 
i It is clear that at a. very early date two collections were made, 
I one of which included a number of doubtful poems and formed 
a corpus of bucolic poetry, while the other was confined to those 
j works which were considered to be by Theocritus himself. 
The record of these; recensions is pr(;served b}’ two epigrams, 
one of which proceeds from Artemidorus, a grammarian, who 
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lived in tlie time of Sulla and is said to have been the first 
editor of these poems. He says, “ Bucolic muses, once were 
yc s('attcred, but now one byre, one herd is yours.” The 
scH'.ond ejhgram is anonymous, and runs as follows : — “ The 
( hian is iuiother. I, Theocritus, who wrote these songs, am of 
Syracuse, a man of the people, the son of Praxagoras and famed 
Philina. 1 never sought after a strange muse.” The last line 
may mean that he wrote nothing but bucolic poems, or that he 
only wrote in Doric. The statement that he was a Syracusan 
is confirmed by allusions in the “ Idylls ” (xi. 7, xxviii. 16-18). 
Idle information concerning his parentage bears the stamp of 
genuineness, and disposes of a rival theor)' based upon Ji mis- 
interpretation of Idyll vii. which made him the son of one 
Simichus. A larger collection, possibly more extensive than 
that of Artemidorus, and including poems of doubtful authen- 
ticity, was known to Suidas, wlio says : “ Theocritus wrote the 
so-called bucolic poems in the Dorian dialect. Some persons 
also attribute to him the following ; Daughters of Prod us, Hopes, 
Hymns, Heroines, Dirges, Lyrics, Elegies, lambics. Epigrams^ I 
d’he first of these may ha\'e been known to Virgil, who refers 
10 the Proetides in the Eclogues} 'Ehe spurious poem xxi. may 
ha\'e been one of the Hopes (cf. 1 . 66, iXirh rdw i^viov), 
and pofMii xxvi. may have been one of the Heroines (cf. 1 . 36, 
elegiacs are found in viii. 33-60, and the spurious 
epitaph on Bion may have been on(.‘ of the Dirges. 'I'he other 
classes are all represented in the larger collection which has come 
down to us. 

The poems which are generally held to be authentic may be 
classified tlms : — 

1. Iiur<>/ics and Mimes . — Tlie distinction between these is that 
the sc(*m‘s of tlie former are laid in tlic country and tiiose of tlie 
latter in a town. The most famous of the Bucolics are i., vii., 
xi. and vi. In i. 'fhyrsis sings to a goatherd how Uaphnis, the 
mythical herdsman, having defied tlie ])ower of Aphrodite, dies 
rather than yield to a passion with which tlie goddess had inspired 
him. In xi. Poly])hcmus is depicted as in love witli the sea-nymph 
(.inlatca and finding solace in song : in vi. lie is cured of his ])assion 
and naively relates how he repidses the overture's now made to 
him by Galatea. The monster ol the Odvsscy lias been “ written 
up to date ” after the Alexandrian manner and lias become a 
gentle simpleton. Idyll vii., the Harvest Feast (0aXiV4a), is the 
most iin]K)rtant of the bucolic poems, 'flic scene is laid in the 
isle of (.’os. Tlie poet speaks in the first person and is styled 
Siiuicliidas - by his friends. Otlier poets are introduct'd under 
feigned names. 'I'lius ancient critics identified Sicelidas of Samos 

ll. 40) with Asclepiades tlie Samian, and Lycidas, “ the goatherd 
of (.'ydonia,” may well be the poet Astacides, whom („'allimachiis 
calls “ tlie Cretan, tlie goatlierd.” 'I'heocritus sjx'aks of himself as 
having already gained lame, and says tliat liis Inys have been brought 
by report even unto the throne of Zeus.*' He praises Philctas, the 
veti^raii poet of Cos, and criticizes “ tlie tledgcliugs of the Muse, 
w'ho cackli* against the C'hiaii bard and liiul their labour lost.” * 
Otlier persons mentioned are Nicias, a plivsician of Miletus, whose 
name occurs iu otlit?r poems, and .\ratus, whom the Scholiast 
identities with the author of the Pheuomena. 

The other bucolic poems need not be furtluT discussed. Several 
ot tliem consist of a singing-match, conducted according to the 
rules of amoebean ])Octry, in which tlie second singer takes tlie 
snlijcct chosen by the first and contributes a variation in the same 
air. It may be noti'd that the peasants of 'riieocritus differ greatly 
in refinemenl. Those in v. are low fellows who indulge in coarse 
alnise. This Idyll and iv. are laid in the neighbourhood of Croton, 
and w'e may infer that 'riieocritus w'as personally acquainted with 
Magna Ciraecia. Suspicion has been cast iqxm poems viii. and ix. 
on various grounds. An extreme view holds that in ix. we have 
two genuine Theoeritcan fragments, 11 . 7-13 and 15-20, describing 
the joys of summer and winter resjiectivcly, which have been 
provideil with a clumsy preface, 11. 1-6, while an early editor of a 
Inicolic collection has appended an epilogue in w’hicii lie takes 
leave of the Bucolic Muses.® Du the other hand, it is clear that 
bolli poems wvre in Virgil's Tlieocritus, and that they passed the 
scrutiny of the editor who formed the short collection of 'Pheo- 
critean Bucolics. 


^ “ Ih'oelidcs implerunt falsis miigitibus agros.” — Eel. vi. 48. 

^ Two explanations arc offered by the Scholiast : either that the 
poet was ” snub-nosed ” ((rt/u6s), or that he w^as the son of Simiclius. 
The second is obviously a mere guess. 

® tA irou KoX 7irjpbi M Opbvov Ayaye <t>dfxa, 1 . 93. It is possible 
that Zeus refers to Ptolemy; cf. Horace, Ep. i. 19, 43, lovis aurihus 
ista Seruas, where Jm/)77cz = Augustus. 

♦ Some think that there is an allusion to Apollonius Ithodius. 

® Gf. Hiller, ad loc. 


The mimes are three in number, viz., ii., xiv., xv. In ii. Simaetha, 
deserted by Delphis, tells the story of her love to the moon ; in 
xiv. .\eschines narrates his quarrel w'ith his swcetJieart, and is 
advised to go to Egypt and enlivst in the army of Ptolemy Idiila- 
delphus ; in xy. tiorgo aiul Praxinoe go to the festival of Adonis. 
It may be noticed that in the bi'st MSS. ii. comes immediately 
Ijcfore xiv., an arrangement wliich i.s obviously right, since it places 
the tliree mimes togetiier. fhe second place in the MSS. is occupied 
by Idyll vii., the “ Harvest Fe.ast.” 'fliesc three mimes are wonder- 
fully natural and lifelike. There is notliing in ancit'iit liti-rature so 
vivid and real as the chatter of F.orgo and Praxinoi.*, and the voces 
popitli in XV. 

It will be convenient to atld to tlie Bucolics and .Mimes three 
poems which cannot be brought into any other class, viz. ; xii. (Afrr;*), 
a poem to a beautiful youth; xviii., the marriage-song of Helen 
('Eirt(?a\A/Aios) ; and xxvi., tlie murder of Pentheus {Aijvai). The 
genuineness of the last has Iieen attacked by U. von Wilamowitz- 
Mdllemlorff on account of the crudity ol the language, which 
sometimes dt'generales into doggerel, "it is, however, likely that 
Tlu^ocrilus intentionally used realistic language for tlie .sake of 
dramatic eliect, ami the MSS. evidence is in favour of the poem. 
Eustathius quotes from it as the work of Theocritus. 

II. Epics. — Three ot these are Hymns, viz., xvi., xvii. and xxii. 

In xvi. the poet praisi's Hiero 11 . of Syracuse, in xvii. Ptolemy 
Tdiiladeljdius, and in xxii. the Dioscuri. The other poems are 
xiii., the story of Hylas and the Nymi)hs, and xxiv. the youthful 
Heracles. It cannot be said that 'Theocritus exhibits .signal merit 
in his Epics. In xiii. he sliows some skill in word-painting, in xvi. 
there is some delicate fancy in the doscrijitioii of his poems as 
” Graces ” (XA/oitcs). and a passage at the end, w’hcrc he foretells 
the joys of pi'ace after the emany have bi'en driven out ot Sicily, 
has the true bucolic ring. 'Die most that can be said of xxii. and 
xxiv^ is that tlu'y are very dramatic. Otlierwise they ditter little 
from work done by other ])oets, such as ('allimachns and A])ollonius 
Rhoilius. The ilattery heajied upon Ptolemy is somewhat nauseoirs. 
I'roin another ])oint of vit*\v, howexcr, these two poems xvi. and 
xvii. are supremely interesting, since they are the only ones which 
( an bedatcxl. In xvii. Theocritus celc'brates the incestuous marnage 
ol Ptoleni}^ Philadelpluis with his sister Arsinoc. 'I'his marriage 
is held to have taken place in 277 u.c., and a recently discovTred 
inscription sliows that Arsinoc died in 27(.), in tin* Tifteentli year 
of her brother’s reign.® This ])oem, tlieretore, togetlier with xv., 
which 'Theocritus wrote to please Arsinoc {Scliot, t-q 

ftatriXldi) must fall within this period. 'The eneomiiim U]>on 
Hiero 11 . would from internal reasons sci'iu iwior to tliat upon 
Ptolemy, since in it Tlu‘(;critus is a hungry ])oet seeking lor a 
ixitron, while in the other lie is w'ell salisfietl wath the world. Now 
lliero first came to the front in 275 u.c. when he was made 
•‘(ieneral” {ffTparrjyb^) : Theocritus .s])(*aks of his achievements 
as still to ccune,’ and the silence of the poet wouM show tliat Hier(.)'s 
marriage to Philistis, liis victory over the Mamertines at the 
Ivongaiius and liis election as ” King ” (/^acrtXees), events which are 
e.icnbed to 270 n.c., had not yet bikeii place. If so, xvii. ami xv. 
can only have bet'n written within 275 and 270. 

III. Lyrics. — 'i'wo of these are certainly by 'Theocritus, viz., 
xxviii. and xxix. 'Fhe first is a very graceful poem presenbicl 
together with a distatl to Thmigenis, wite of Nicias, a doctor of 
Miletus, on the occasion of a voyage thither undertaken by the 
poet. The theme of xxix. is similar to that of .xii. A very corrupt 
poem, only foiiml in one vc'ry late MS., was discovered by Ziegler 
in 1864. As the subject and .style very closely resejiible that of 
xxix., it is assigned to '1‘hcocrilus by recent editors. 

JV. 'The Epigrams clo not call lor d(*tailed notice. They do nut 
posse.ss any spei ial merit, and their anthenljcity is often doubtful. 
It remains to notice the jioems which are now generally considiircd 

be spurious. They are as follow’s : — 

xix. Ixjvc stealing Honey ” {KTjptoKMTTTrjt). 'The jjoem is 
anonymous in the M.SS. and the conception of Love is not Theo- 
critean. 

XX. “Herdsman” {liovKoXlcrKoi), xxi. ” iMshermen ” (’AXiets), xxiii. 
“ Passionate Lov(‘r ’’ {'KpaffTTj^). 'These three poems are remark- 
able for the Corrupt state of their text, which makes it likely 
that they have come from the same source and possibly are by 
the same author. 'The “ I'ishermeii ” has been miicli admired. 
It is addressed to Diophantus and conveys a moral, th.it one should 
work and not dn*.ain. illustrated by the story of an old Tisherman 
who dreams that he has caught a fish of gold and narrates his 
vision to liis mate. As Leonidas of 'I'arentum wrote tqiigrams on 
lisliermen, and one of them is a dedication of his tackle to Poseidon 
by nio])hantiis. the hsher,® it is likely that the author of this poem 
was ail imitator of Leonidas. Tl can hanlly be by Leonidas him- 
.sclf, who W'as a contemporary of 'Theocritus, as it bears marks of 
lateness. 

xxv^ “ Heracles the Lion-slayer ” {AeovTOipbvos). This is a long 

• The evidence is contained in a new fragment of the Mendes 
Stele. Cf. von Prott in Ehrinisches Museum (1898), p. 464. 

Cao’^Tai oOros dvvp doiSou, 1 . 73. 

® 6 ypnrebs Ai6<paPT0s dvaKTopi OriKaro r^x^at {A nth. Pal, vi. 4, 7). 
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poem consisting of two episodes, viz. the interview of Ifcracles 
with the baililf ol Angeas and his recital to Phyleus, son of Augeas, 
of the story of the Neinean lion. The composition is not unworthy 
ot Theocritus. It is, however, anonymous in the MSS. and comes 
next to another anonymous poem called “ Megara, tlic wife of 
Hercules.'’ It is probable from some metrical and linguistic pecu- 
liarities that XXV. and the “ Megara ’* are both by the same author. 

xxvii. “ The wooing of Daphnis ” (’OapuTTes) is also anonymous. 

It contains imitations of Theocritus, but the tone and the language 
laetr.iy a later writer. 

We have no sure fads as to the life of Theocritus bcyoiul 
those supplied by Idylls xvi. and xvii. It is quite uncertain 
whether the bucolii' poems were written in the pl(‘asaiit isle of ^ 
('os among a circle of poets and students, or in Alexandria ■ 
and meant for dwellers in streets. I'lie usual view is that 
ThecM'ritus went first from Syracuse to ( os, and (hen, after 
suing in vain for the ta\our of Hicro, to(^k up his residence 
pcrmantnllv in Egypt. Some liave supposed on very flimsy 
evidence' that he quarrelled with the Egyptian court and retired 
to Cos, and would assign various pi^mis to the “ later-Coan ” 
period.^ Wilarnowitz-Aldllimdorff, laying stress on the fact that 
in the best MS. the poem to Ptolemy (xvii.) comes before that 
to lliero (xvi.), very ingeniously puts the Egyptian period first 
and supposes it to ha\'e been of very short duration {i.e, 277 to 
275), and then ma.kes the poet, after his unsuccessful appeal to 
lliero, retire to Cos for the rest of his life. This view would 
enable us to sec a reference to Ptolemy in vii. 93, and even to 
the voung Apollonius Rhodius in 47-48 of the same poem. | 

The poems of Theocritus were termed Idylls (clSvXXLa) by j 
the grammarians. The word is a diminutive from cZ8os', and | 
is supposed to mean ‘‘ little pocans.” The use of cZSos' in the 
sense of “poem” is somewhat doubtful, and so some have 
referred €t'Sr\Xfa to ctOos* in its usual sense of “ form ” or 
“ t\T)e.” Thus [IovkoXlkov^ tV/xov, XvpLKov might be 

U'jcd to classify various kinds of poetry, and these poems might 
be called ilocXXin, since they ini'linle so many types. 

ami Metre. — I heocritus wrote in various diab'cts accord- 
ing to the subject. The Lvrics xxviii., xxix. (and xxx.) are in 
Aeolic, that being the traditional dialect for such poems. Two 
poems, xii. (Airijs) and xxii. (to Castor and Pollux), were uritten 
in Ionic, ns is stated in titles prefixed to them, though a number 
of Doric forms have been inserted by the scribes. The epics in 
general show a mixture of Homeric, Tonic and Doric forms. The 
Bucolics, Mimes, and the “ Marriage-song of Helen (xviii.) are in 
Doric, with occasional forms from other dialects. 

The metre used bv Theocritus in the Bucolics and Mimes, as 
well as in tlie l-.pics, is the dactylic hexameter. His treatment of 
this may be compared both with Homeric usage and that of other 
Alexandrian ]KX-ts, c.g. Callimachus. It was the tendency of these 
writers to use dactyls in preference to spondees with a view to 
lightness and rapidity. This tendency sliows itself most in the 
third foot, the favourite caesura being the trochaic, i.c. after the 
secoiifl syllable ( ^ •)• On the otlier hand, the Alexandrians 

admitted a spondee in the filth foot, especially when the verse 
ends with a quadrisyllable. Theocritus in the Epics conforms to 
the new’ tecbni(pie in lK>th these respects ; in the Bucolics his 
practice agrees with that of TIomcr. The feature in his versification 
which has attracted most attention is the so-called bucolic caesura. 
The rule is tliat, if there i-, a pause at the end of the foindh foot, 
this foot must he a dactyl. This pause is no new invention, being 
exceedingly common in Homer. Theixritus uses it so frequently 
in the Bucolics that it has become a iiiannerism. In the h^pics 
his practice agrees with that of Horner. 

We abvays think of Theocritus as an original poet, and as the 

inventor of bucolic poetry " he deserves this reputation. At 
the same time he had no scriqile about borrowing from predecessors 
or contemporaries ; in fact he did so in I lie most open manner. 
Thus xxix. begins wdth a line of Alcaeus, ^ and xvii., as the Scholiast 
points out, wdth words iiserl by rat us at the beginning of the 
Phennmeua. The love of tin? ( yclops lor Galatea liad been treater I 
by Philoxcnus, and fragments quoted from this show' that Theo- 
critus copied some of his phrases closely. In the mimes 'rheocritiis 
apfioars to have made great use of So]>hron. Idyll ii. is mcKlellcd 
upon a mime of this writer which Ix gan in a very similar way.* 

' The chief argument is that in xii. 5 the poet says — 
tffffoif irapOeriK^ Trpo</)^p€i rpiydfioio yvvaiKSs. 

As Arsinoii had lieen married three times, it is thought that she 
might have been offended by this remark. 

* olves, u) tpiKe Taif Myerai Kal 6.\ad(a. 

* Sophrnn’s mime began w'ith irct 7A/) d A<npa\Tos ] Theocritus’s 
begins with tt'i poi ral Sdtf^vai ; 


The Scholiast thought that Theocritus showed want of taste in 
making riiestylis a persona muta, instead of giving her a share 
in the dialogue as .Soplirou had done. Tlu' famous jxu'in about 
(Vorgo and Praxinoe at the feast of Adonis w'as modelU'd on one 
by Sophron about women looking on at the Istliiniaii ganu's 
piaOpLLdpovffCLi), and fragments quotccl from this are dost ly imitated 
by Theocritus. It is extremely interesting to fiiul a similar poem 
ill the recently discovered mimes of Herondas, the fourth of which 
is terineil “ Women making otteriiigs to Aesculapius ” AffKXrfirltp 
dpariOficrat Kal OimidpoiHrai). The relation of 'rheocritus to H('ron- 
das is a subject of great interest. Herondas must have been 
a coiitemiiorary, as ho refers to Ptolemy Philadelplms,* and was 
a native of Cos, so that he ami I'lieocritus must have been acquainted, 
riien* are some curious parallels in the language and idioms of the 
two poets, but which ot them copied the other it is impossible to 
<ieterinine. 

Maiiusiripls. — The oldest authority for any part of Tlicocrilus 
is a pai^yrus discovered by B. P. Grenfell and A. S. Hunt at Oxy- 
rhynchiis, wTilleii in the 2nd century a.d.. and containing xiii. 
10 .H*® There arc also fragments of another ])apynis bi'longing 
to the 5th century, w'hich contain some lines of i., v., xiii., xv., 
xvi. and xxvi.® These papyri are carelessly wTilteii and ilo not 
contain any notable variants. The most valuable of the (‘xisting 
MSS. belongs to tlu’ Library at Milan (Aminos. 222). It was 
wwitton in the 13th ciMitury, ami contains Idxlls i. wii., xxix., 
and the Epigrams. Otlier good MSS. of the same family contain 
xviii. also, riie other poems come from two sources. One oi 
these is ivpresenteil by several MSS. ami contains xix., xx., xxi., 
xxii., xxiii., xxv. The other contains xxii. 69-223, sxiv., xxv., 
xxvi., xxvii., xxviii., xxix. This collection was fir.st ]uil)lished in 
the Juniine edition (1315) from a codex Patavimis now lost. Tlie 
only existing MS. of any value in which it is fouml is in Paris (2726)^ 
ami was written in tlie 14th century. Tliesi- two colliclions are 
tiumeil 0 and rr by Hiller and other recent writers. It will Ije 
noticed that xxv. and a portion of xxii. are found both in 0 and tt. 
In these poems then* are constant divergences, and tt aiipears to 
pve the better recension. 

There are important Scholia to 'Pheocritiis, or ratlier to that 
portion of the poems (i,-xvii. and xxix.) wiiich is tonncl in the best 
MSS. The most valuable of these are those contained by Ambvos. 
222 (K). 'I'hcy are composite in character. The Argument to 
xii. is ascribed to ICratosthenes. a contemporary of Justinian, w'hile 
reference is freijuently made to the views of Miinatins, who lived 
in the time ot llcrodes Atticus, and Amarantus, a contemporary 
of Cialen. Wilamowitz-Mollemlorff ascribes the micleus of these 
Scholia to Th«*on, who wrote similar scholia on Lyrophron and 
.\polIonins P hoi I ins, and is stated to have wTitten a commentary on 
Theocritus.’ Ttiis I'heon is stated to have been tlie son of Arteini- 
donis, the lirst editor of riieocritiis. It is, therefore, suggested 
that Theon lonned the shorter collection of Theocritean poems, 
furnisheil them with scholia, and wTote the .second epigram quoted 
at the beginning of this article. The other ])oems, wliich possess 
no scholia and liave come down to us from the other collections, 
w'oiilil, according to this ingenious theory, be those which ap])eared 
in the larger collection of Artemidorus l)ut were' excluded by Theon. 

Biulioorapity, — ( i.) Editions, (a) Critical. II. L. Ahrens (1855) ; 
Ch. Ziegler (1879); U. von Wilainowitz Mollcndorlt. in Oxtord 
('las.sicai Texts (1907). (h) epexegetical, E. Hiller (i.syi ; German 
notes); B. j. Cholmeley (1901; English notes), (ii.) Transla- 
tions. A. Lang (1880; jirose) ; J. H. Hallarel (1901 ; verse), 
(iii.) Subjetl-matter. Ph. E. Legrand, Ktude sur Thi'oerite (1898); 
(iv.) Textual Questions. E. Hiller, Bcitrage zur Textgeschichie tier 
Griechischen Bukoliker (1888); U. von Wilamowitz-Mbllenclortt. 
Die Tcxlgeschichtc der Griechischen Bukoliker (1906). (v.) Metre. 

C. Kunst, De Theocriti versu heroico (i««7). (vi.) Scholia. Ch. 

Ziegler, Codiiis Ambrosiani 222, Scholia in Theocritum (1867I. 

(A. C. C.) 

THEODECTES (c. 380-340 b.c.), Greek rhetorician and tragic 
poet^ of Phaselis in Lycia, pupil of Isocrates and Plato, and an 
intimate friend of Aristotle. Tie at first wrote sproebes for 
the law courts, but subsequently composed tragedies with 
success. lie spent most of his life at Athens, and was buried 
on the sacred road to JCleiisis. The inhabitants of Phaselis 
honoured him with a statue, which was deiorated with garlands 
by Alexander the Great on his way to the East. In the contests 
arranged by Artemisia, queen of Caria, at the funeral of Mausolus, 
I'heodccti's gained the prize with his tragedy Mausolus (extant 
in the 2nd century a.d.), but was defeated by Theopompus in 
oratory. According to the inscription on his toml), he was 

* 1. 3^^ Ofuji' dUfXfji^p ripcepos, 6 fiaaiXevs x/)‘» 7 (fr(Ss. 

^ Oxyrhynchiis Papyri, iv. p. 139. 

• C. Wessely in Berliner Philologische Wochcnschrilt (iqoo)* 
p. 831. 

’ Qiutp ip (eirofi.pT^crci OeoKplrovt Etyni. on i. 39 ; Oiup *6 
dibpov ib. on iv. 5. Cf. Ahrens, ii. p. xxvii. 
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ciiiLt times victorious in thirteen dramatic contests. Of his 
tragedies (hfty in number) thirteen titles and some fragments 
remain (A. Nauck, Tragiconim Graecoriim Fragmenta, 1887). 
His treatis(‘ on the art of rhetoric (according to Suklas written 
in verse) and his speeches are lost. The names of two of the 
latter and Nomos (referring to a law proposed by 

'I heodoctt s for the reform of the mercenary service) — are pre- 
served by Aristotle {Rhetoric, ii. 23, 13. 17). The Theodectea 
(Aristotle, Rhet. iii. 9, 9) was probably not by 'rhcodectes, but 
an earlier work of Aristotle, which was superseded by the 
extant Rhetor tea. 

Sec munograpli by C. lA Marcker (Breslau, 1835). There is 
a lenj»t)iy article on Theodectes in Smith’s Dictionaty of Greek and 
l\0}iuin hi<>rjaphy, in which the connexion of the tragedy with the 
Artcmisiaii contest is dis])iited. 

THEODOLITE,^ a surveying instrument consisting of two 
graduated circles placed at right angles to each other, for the 
measurement of horizontal and vertical angles, a telescope, 
which turns on axes mounted cenlrically to the circles, and an 
alidade for each ( irclc, which carries two or more verniers. 
The whole is supported by a pedestal resting on footscrows, 
v\hich arc also employed to level the instrument. 'Fhe size 
varies from a minimum with circles 3 in. in diameter to a 
maximum with a 36^0. horizontal and an i8-in. vertical circle. 

Th(*()(l(.)lites are designed to measure horizontal angles with 
greater accuracy than vertical, because it is on the former 
that the most important work of a survey depends ; measures 
of vertical angles are liable to be much impaired l)y atmospheric 
refraction, more pnrtiiailarly on long lines, so that when heights 
fiavc to be determined with much accuracy the theodolite must 
be discarded for a levelling instrument. When truly adjusted 
the tlu'odolite measures the horizontal angle between any two 
objects, however much they may differ in altitude, as the pole 
star and any terrestrial object. 

The jnstrum<*nt is made in thrt.’e forms — the Y pattern, tlie 
lAvrest and the transit. ('ertaiii parts are common to all the 
ionns in nse and to Uio level. 'The stand is g(‘nerally made circular 
in s(*ction, each of the three logs being s!iod at tlie lower extremity 
with steel, 'riieir upper (mds are hinged to a Hat plate provided 
Avith a screwed collar of large diameter (fig, 1). To the legs is 
screwt'd a plate OO, which supports the lo\v(‘r side of the plate 
PP. This rcceivcis the ends of the screws SS by which the instru- 
ment is levelled, its annular portion being larger than the collar 
in OO, so that, until clamped by the sen'wed plate al)Ove it, 
the whole of the instrument except the legs can be moved hori- 
zontally in any direction to tlio extent of al)out } in. This facili- 
tates centring over a point. The u])per })lale IT* is bored centrally 
to rect ive a parallel or conical pillar which supports the lower 
circle of tlu* theodolite or tlie arm of the 1<‘V<*1 which carries the 
telescope. In tlic theodolite the edge of the plate rr is lievelled 
and divided into 360 or 400 degrees, and to lialf degret-s, or to 
20 minutes or 10 minutes, according to the size of the instrument. 
A collar is provided, wdiich when tightened on the vertical axis, 
otlierwise free* to move, holds it rigiilly in position witli respect 
to the plate PP. To this collar is attached a slnw-niotion screw, 
working against a reaction s]>ring, by wdiich the plate rr can be 
rotated through a small arc. The upper plate carrying two, three 
or four verniers 7J7' is attached to a vertical coned pillar passing 
through the centre of tlic larger pillar and rotating in it ; this 
plate can be clamped to the lower plate by means of the screw 
and Can be rotated with respect to it by tlie slow-niotion screw d. 
On tlie upper jdate arc jilaced two small levelling bubbles, and two 
stand. ’.rds U are attached to tlie u]jper side of tlu? jilate for sup- 
])orting the trunnions of the telescope T. The bearings for receiving 
these trunnions arc V-sliaped ; the V on one side is fixed, while 
the other is cut through and can be narrowed or made wider, thus 
lilting or lowering the trunnion by means of tw'O capstan-headed 
screws. T'o tlie telescope the vertical circle for reatling angk‘s in 


^ 'riiis word has been a puzzle to etymologists. Various ingenious 
fxpbnritions liave been given, all ba.sed on the apparent Greek 
form of the word ; thus it has been ilerived from OfdaSai, to see, 
656 s, way, and Xit6s, smooth, plain ; from dciif, to run, and 5o\ixt>s, 
long, and in other ways equally fanciful. Another imaginary origin 
has been suggested in a corruption of “ the O deleted,” i.e, crossed 
out, the circle being crossed by diameters to show the degrees ; 
others have found in it a corruption of “ the alidade ” It 

would appear, however, to \ji* taken from the O. Fr. iheodolet or 
thcvdclet, the name of a treatise by one 'J'lieodiilus, probably a 
mathematician (.see Nidcs and Queries, 3rd series, vii. 337, 428, &c. 
Skeat, Eiym. Diet., 1910), 


iH 

altitude is fixed, and rotates with it ; both can be clamped to the 
standard, and motion can be given by a suitable double-ended 
motion screw. 'I he verniers are attacheil to arms 7iH bearing on 
an enlargement of one trunnion of the telescope, one arm pro- 
jecting downwards and embracing a iirojcction on the standard t. 
To the same frame is attached a bubble, which should lx* j^arallel 
with the centre line of the verniers. 7 'he tliagonal telescope nn 
is provided with cross hairs, and is u.sed for the final centring of 
the instrument over an object. The use of aluminium in the con- 
struction of all parts not liable to much wear is to be commended, 
owang to the smaller weight. The Y theodolite dilhus from the 
transit in that the siqqiorls for the telescope are knv. that the 
telescope rests in a cradle the trunnions of which rest on tlie sup- 
ports, and that a segment of a circle attached to the cradle ri'places 



the vertical circle. \Mi(*n it is desired to read a line in the reverse 
direction the telescope is lifted out of the cradle, turned end for 
end, and rejfiaced in the Y bearings of the cradle again. In the 
J^verest theodolite the supports are low and the telescope cannot 
be transited. The instrument is similar to that <k'scril3ed above, 
except that the vertical circle is not continuous, but is formed of 
two arcs. 

In Germany and elsewhere refracting theodolites and transit 
instrnmenls are sometimes employed. The eye end of the tele- 
scope tube is removed — a counterpoise to the object end being 
substituted in its place — and a prism is inserted at the intersection 
of tile visual axis with the transit axis, so that the rays from the 
object-glass may be reflected through one of the tul>es of the transit 
axis to an eye-piece in the ]nvot of this tube. In this case the 
pillars need only be high enough for the counter|Knse to pass freely 
over the plate of the horizontal circle ; but the observer has always 
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to ]Uace himself at rij^ht angles to the ilircction of the object he 
is obsenniig. 

I.cvellini: I ii^tniwnit. — 'rhis is another surveying instrument con- 
sisting es'^entiallv of a telescope bearing a level ami uiounteil 
horizontally upon a frame. To the upper siile ot the parallel 
plates it is .similar in construction to the theodolite. No pro- 
vision is made for centring over a point. The upper plate is 
bored through the centre and carries a conical pillar, which rotates 
Ireely in it and supports a horizontal plate, to the extreme eiuls of 
which are attached, by means of capstan screws or titherwise, two 
vertical supports, on which the telescope, which is constnictetl to 
be perptMulicular to the vertical axis of the instrument, rests and 
rotates with it. I'he level bubblt', by which the instrument is 
brought into a position at right angles to the axis oi the earth, 

IS generally placed on the top of the tele.scopi'. In the best tele- 
scopes, whether for tlieodolite or level, the diaphragm on which 
the imaee is formed is made of glass, and the cross hairs are engnived 
thereon. In tlie level the eyc-j>iece and object -glass- are inter- 
change. d)le. to tacilitate ailjiistment ior collimation. 

THEODORA, the wife of the emperor Justinian (c/.t’.), was ! 
born probably in Constantinofilc, though according to some in 1 
(Cyprus, in the early years of the 6th century, and died in 547. | 
According to Procopius, our chief, but by no means a trust- | 
worthy authority for Iter life, she was the daughter of Acaciiis, | 
a hear- feeder of the amphitheatre at Constantinople to the 
Green Taction, and while still a child wa.s sent on to the .stage 
to earn her living in the performances called mimes. She had 
gift for cither music or dancing, hut made herself notorious 
by the spirit and impudeiK'c of her acting in the rougli farces, ; 
as one may call them, whii'h delighted the (Towd of the capital. 
Becoming a noted courte.san, she accompanied a certain 
Hecebolus to Pentapolis (in North Africa), of which he had been ; 
appointed gu\ernor, and, having quarrelled with him, betook 
herself first to Alexandria, and then back to (Constantinople 
through the cities of Asia Minor. In Constantinople (where, 
according to a late but ajiparently not (^uite groundless story, 
she now endi'avoured to .suppcirt herself by spinning, and may 
therefore have liecii trying to reform her life) she attracted the 
notice of Justinian, then patrician, and, as the all-powerful 
nephew of the emperor Justin, prac tically ruler of the empire. 
He desired to marry h(‘r, but could not overcome the opposition 
of his aunt, the emj)re.s.s Euphernia. After her death (usually 
a.ssigned to the year 523) the emperor yielded, and a.s a law, 
dating from the time of Constantine, forbade the marriage of 
women who had followed the stage with .senators, lliis law was 
repealed. Thereupon Justinian married Theodora, whom he 
had already caused to lie raised to the patriciate. They were 
some time after (527) admitted by Justin to a share in the 
.sovereignty ; and, on his death four months later, Justinian 
and Theodora l^ecame sole rulers of the Roman world. lie 
was then about forty-four years of age, and she some twenty 
years younger. Procopius relates in his unpublished history 
(’ArcK^ora) many repulsive talcs regarding Theodora’s earlier 
life, but his evident hatred of her, though she had been more 
than ten years dead when the Anecdota were written, and the 
extravaganco.s whicli the book contains, oblige us to regard 
him as a very doubtful witness. Some confirmation of the 
reported opposition of the imperial family to the marriage has 
been found in the story regarding the ('ondurt of Justinian’s 
own mother Vigilantia, which Nicholas Alemanni, the first 
editor of the Anecdota, in his notes to that l^ook, quotes from a 
certain “ Life of Justinian ” ])y Theophilus, to which he fre- 
quently refers, without saying where he found it. Mr Bryce, 
however, discovered in Rome what is believed to be the only 
^fS. of this so-called life of Justinian ; and his examination 
of its contents makes him think it worthless as an authority 
(see Theophilus). 

Theodora speedily acquired unbounded influence over her 
husband. He consulted her in everything, and allowed her to 
interfere directly, as and when she pleased, in the government 
of the empire. She had a right to interfere, for she was not 
merely his consort, hut empress regnant, and as such entitled 
equally with himself to the exorcise of all prerogatives. In the 
most terrible crisis of Justinian’s reign, the grcfit Nika in- 
surrection of 532, her courage and firmness in refusing to fly 


when the rebels were attacking the palace saved her husband’s 
crown, and no doubt strengthened her command ovi r his mind. 
Othcials took an oath of allegiance to her as well as to the 
emperor (Acp., viii.). She even corresponded with foreign am- 
bassadors, and instructed Belisariu.s how to deal witli the popes. 
Procopius describes her as acting w'ith har,shn(s,s, .seizing on 
trivial prett‘xts persons who had offended her, stri]>ping .some 
of their property, and throwing others into dungeons, where they 
were cruelly tortured or kept fur years vvithout the knowledge 
of their friends. Ihe city was full of her spies, who rejiortcd 
to h(T everything said against herself or the administration. 
She .surrounded herself with ceremonious pomp, and required 
all who approached to abase themselves in a manner new even 
to that half-Oriental court. She was an incessant and l\ rannical 
match-maker, forcing mi*n to accept wives and women to 
accept husbands at her caprice. She constituted herself the 
protectress of faithless wives against outraged husbands, yet 
professed great zeal for the moral reformation of the city, en- 
forcing .severely the laws against vice, and immuring in a 
“ hou.se of repentance ” on the Asiatic side of the Bosphorus 
five hundred courtesans whom she had swept out of the streets 
.)f the capital. How muc h of all this is true we have no means 
of determining, for it rests on the sole word of Proecjuiis. But 
there arc slight indications in other writers that she had a 
reputation for severity. 

In the religious strife which distracted the empire Theodora 
look part with the Monophysites, and her ( otcrie usually con- 
tained several leading prelates and monks of that party. y\s 
Justinian w'as a warm upholder of the decrees of Ghah'edon, 
this difference of the royal pair excited much remark and indeed 
much suspicion. ]\lany saw' in it a design to penetrate the 
secrets of both ecclesiastical factions, and so to rule more 
securely. In other matters also the wife .spoke and acted very 
diflcrcnlly from tlic husband ; but their differences do not seem 
to liave disturbed either his affection or his confideiue. 'J'he 
maxim in ('onslantinople was that the empress was a stronger 
and a safer friend than the cmpcTor ; for, while he abandoned 
his favourites to her wrath, she stood by her proteges, and never 
failed to piini.sh anyone w'hosc heedless tongue had assailed 
her charai'ter. 

Theodora liorc to Justinian no son, but one daughter— at 
least it w'onld seem tliat her grandson, who is twice mentioned, 
i w'as the offspring of a h'gitimati? daughter, wdiose name, how'- 
I ever, is not given. According to Procopius, she hud before 
her marriage become the mother of a son, who when growai up 
returned from Arabia, revealed himself to her, and forthwith 
: disappeared for ever ; but this is a story to be received with 
I distrust. That her behaviour as a wife was irreproachable 
I may be gathered from the fact that Procopiius mentions only 
! one scandal affecting it, the case of Arcobindus. Even he does 
I not seem to believe this case, for, wliilc referring to it as a mere 
I rumour, the onl\' proof he gives is that, suspecting Arcobindus 
I of some offence, she had torture applied to this supposed 
paramour. Her health was delicate, and, though she took all 
possible care of it, fn'qucnlly quitting the capital for the 
.seclusion of her villas on the Asiatic .shore, .she died compara- 
tively young. Theodora was srn.all in stature and rather pale, 
but with a graceful figure, l)eautiful features, and a piercing 
glance. There remains in the apse of the famous church of 
S. Vitale at Ravenna a (ontemporancous mosaic portrait of 
her, to which the artist, notwithstanding the .stiffness of the 
material, has succeeded in giving some character. 

The above account is in substance that ^vllicll historians of the 
tw'O centuries and a half prior to iSSq acccjitod and repeated re- 
p^ardint? this famous empress. Rut it must he admitted to be open 
to serious do\il)ts. Everything relalinp to the early career of 
Theodora, the faults of her girlhood, the charges of cnieltv and 
insolence in her government of the empire, rest on the sole authority 
of the Aiirniotn of Procopins— a hook whose credit is shaken hy 
its bitterness and extravagance. If we reject it, little is left against 
her, except of course that action in ecclesiastical affairs which ex- 
citc^d the WTalh of Baronins, who had denounced licr before the 
Anecdota W’as published. 

In favour of the picture which Procopius gives of the empress it 
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may be argued (i) that she certainly did inlorfcrc constantly and 
arbitrarily m the adniinistration of public affairs, and showed her- 
self therein the kind of person who would be cruel and unscrupulous 
in lier choieo of means, and (i) that we gather from other writers 
an impression that she was harsh and tyrannical, as, for instance, 
from the references to her in tlie lives of the popes in the Liber 
Pondficalis (whicJi used to pass under the name of Anastasius, the 
pnpal librnrian). Her threat to the j)erson whom she commanded 
to bring X’lgilius to her was “ nisi hoc fcccris, per Viventem in 
saecida ex( oriari te faciam.” Much of what we find in these lives 
is legeiidars . but they arc some evidence of Theodora’s reputation. 
Again, ( D dte statute {Cod., v. 4, 2 O which repeals the okler law so 
far as relates to sccnicae mulicrcs is now generally attributed to 
Justin, and agrees with the statement of Procopius that an altera- 
tion of the law was made to legalize her marriage. I'here is there- 
fore reasoii for holding that slie was an actress, and, considering 
wliat the IJyzantine stage was (as appears even by the statute in 
fpiestion), lier life cannot have been irreproachable. 

Against the evidence of Proco])ius, with such confirmations as 
have been indicated, there is to be set the silence of other writers, 
contemporaries like Agatiiias and Iwagrius, as well as such later 
historians as riieophanes, none of whom repeat the charges a,s to 
Tlieodora’s life before her marriage. To this consideration no 
great weiglit need be attached. It is dillicult to establish any 
view ot th'* controversy witliout a long and minute examination of 
the authorities, ami in particular of the Antjcdota. But tlic most 
probable < onclusions seem to be -"(i) that the odious details which 
Procoj)ius gives, and which (jibbon did not blush to copy, deserve 
no more weiglit than would be given nowadays to the malignant 
scandal ol (lisappointed courtiers under a des])otic government, 
where scandal is all the blacker because it is propagated in secret ; 
(2) that apparently she was an actress and a courtesan, and not 
improbalilv conspicuous in both those characters ; and ( t) that it 
is impossible to determine liow far the specific charges of cruelty 
and oppression lironght against her by Procopius deserve credence. 
We are not bound to accept them, for tliey are uncorroboratetl ; 
yet tlio accounts of Justinian's government given in the Anecdotn 
agree in too many respects with what we know aliunde to enable 
us to reject them altogether ; and it must be atlmitted that there 
is a certain internal consistency in the whole picture which the 
Anecdotn present of the empress. .About the beauty, the intel- 
lectual gitts, and the imperious will of Theodora there can be no 
doubt, for as to these all our authorities agree. She was evidently 
an extraordinary person, born to shine in any station of life. 

Her fortunes have employed many jiens. Among the later 
.serious works dealing with them may be mentioned M. Antonin 
Debidour’s L' Imperatrice Theodora : Atude CrilUfiic (Paris, 18.S5), 
whicli endeavours to vindicate her from tlie aspersions of Procopius ; 
and among more imaginative writings are .Sir Henry I’ottinger's 
interesting romance B///e and Green (London, Hurst and Blackett, 
i 87()), M. Rliangabe’s tragedy O^ohibpa (Leipzig. 1884). and M. 
Sardou’s play Theodora, jiroduced in Paris in 1884. See also Dr 
P. Dahn’s Tmkopios von Cdsarea (1865), and, in addition, the works 
cited under Justinian. (J. Br.) 

THEODORA, wife of the Roman emperor 'rheophiliis. In the 
last year of her hiishand’.s reign (842) she overrode his et'tdesi- 
astieal policy and summoned a council under the patrian h 
Methodius, in which the worship of images was finally restored 
and the iconoclastic clergy dispossessed. Appointed guardian 
of ]u?r infant son, Michael III., she carried on the government 
with a firm and judicious hand ; slic replenished the treasury 
and deterred the Bulgarians from an attempt at invasion. 
In order to perpetuate her y)ower she purposely neglec'ted her 
son’s education, and therefore must lie held responsilde for the 
voluptuous (haracter which he developed under the influence 
of his uni'le Bardas. Theodora endeavoured in vain to combat 
Bardas’s authority ; in 855 she was displaced from her regeney 
at his prompting, and being .subsequently convicted of intrigues 
against him was relegated to a monastery. She was sainted 
in recompaisc for her zeal on behalf of image-worship. 

THEODORA (d. 1057), daughter of the emperor Comstan- 
tine VITT. Possessed of a strong and austere character, she 
refused the hand of the heir-presumptive, Romanus, who was 
married instead to her sister Zoe (io2cS). Though living in 
retirement she excited Zoe’s jealousy, and on a pretext of con- 
spiracy was confined in a monastery. In 1042 the popular 
movi'ment which caused the dethronement of Mii hael V. also 
led to Theodora’s instalment as joint-empress with her sister. 
After two months of adivc participation in government she 
allowed herself to be virtually superseded by Zoe’s new husband, 
Constantine IX. Upon his death in 1054, in .spite of her 
seventy years, she reasserted her dormant rights with vigour, 


and frustrated an attempt to supersede her on behalf of the 
general Nicephorus Bryennius. By her firm administration she 
controlled the unruly nobles and checked numerous abuses ; 
but she marred her reputation by excessive severitv towards 
private enemies and the undue employment of menials for 
advisers. She died suddenly in 1057. 

See Ci. Finlay, 0/ Greece, vol. ii. (Oxford, 18;;); G. 

Schluinberger, L'/tpoph' Hyzantine, vol. iii. (Paris, igo;). 

THEODORE, the name of two popes. I’heodore 1., pope 
from November 642 till May 649, .succeeded John IV. He was 
the son of a bishop, and was born in Jerusalem. A zealous 
opponent of monothelitism, in the course of the protracted 
controversy he in a Roman synod excommunicated Pyrrhus, 
patriarch of Constantinoph*, and signed the document with ink 
mingled with consecrateil wine. Theodore II. had a pontificate 
of only twenty days (Nov.-Dee. 897). 

THEODORE (Kus. Fedor, or Feodor), the name of three 
tsars of Russia. 

Theodore I. (1557-1598), t.sar of Russia, the son of Ivan 
th(i 'ferrible and Anastasia Romanova, nominally succeeded his 
father in 1584, hut being of weak intellect was governed 
Ihroughout his reign hy the boyar, Boris Godunov, whose sister 
Irene he married in 1580. On his death-bed he is said to have 
left the throne to his consort, with the Palrian'h job, Boris 
Godunov, and Theodore Romanov, afterwards the Patriarch 
Philaret, as her chief eounsellors. Irene, however, retired into 
a monastery and her brother Boris stepped into her place. 

See S. M. Solovev, History of Ilus^ia (Rus.), vol. viii. (Pctersl)iirf<, 
i8o«;, A'c.). 

Theodore II. (1589-1605), tsar of Russia, w'as the son of 
Tsar Boris Godunov and one of the daughters of ^lalyuta- 
Skuratov, the infamous favourite of Ivan the JVrriblc. Pas- 
sionatel}' beloved by his father, lie received the best available 
education for those days, and from childhood was initialed into 
all the minutiae of government, b(*sides sitting regularly in the 
council and receiving the for(‘ign envoys. He seems also to 
have been remarkably and precociously intelligent, and the 
first map of Russia by a native, still preserved, is by his hand. 
On the sudden death of Boris he was proclaimed t.sar (13th of 
April 1605). 'fhough his father had taken the precaution to 
surround him with powerful friends, he lived from the first 
momimt of his reign in an atmosphere of treachery. On the 
ist of July the envoys of Pseudo- Demetrius I. arrived at 
Moscow to demand his removal, and the letters which they read 
publicly in the Red Square decided his fate. On the loth of 
July he was most foully murdered in his apartments in the 
Kreml. 

See I). T. Ilovaisky, The Anarchical Period in the Realm of Moscovy 
(Rus.) (Moscow, 1804). 

Theodore HI. (1661-1682), tsar of Ru.ssia, was the eldest 
surviving son of I’sar Alexius and IMaria Miloslavskaya. In 
1676 he .succeeded his father on the throne. lie was endowed 
with a fine intellect and a noble disposition ; he had received 
an excellent education at the hands of Simeon Polotsky, the 
most learned Slavonic monk of the day, knew Polish, and even 
possessed th(; unusual accomplishment of I^tin ; but, horribly 
disfigured and half paralyzed hy a mysterious disease, supposed 
to be scurvy, he had been a hopeless invalid from the day of 
his birth. In 1679 he married his first cousin Agatha and 
assumed the sceptre. His native energy, though crippled, was 
not crushed by his terrible disabilities ; and he soon showed 
that he was as thorough and devoted a reformer as a man 
incompetent to lead armies and obliged to issue his orders from 
his litter, or his bed-chamber, could possibly be. The atmo- 
sphere of the court ceased to be oppressive ; the light of a new 
liberalism shone in the highest places ; and the severity of 
the penal laws was considerably mitigated. He founded the 
academy of scicnce.s in the Zaikonospassy mona.stery, where 
everything not exprcs.sly forbidden by the orthodox church, 
including Slavonic, Greek, Latin and Polish, was to be taught 
by competent professors. The chief difference between the 
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riicodorean and the later Petrine reforms was that while the 
former were primarily, though not exclusively, for the benefit 
of the church, the latter were primarily for the benefit of the 
state, i'he most notable reform of Theodore III., however, 
was the abolition, at the suggestion of Vasily Golitsuin, of 
MyesinechestvOy or “ place priority,’’ which had paralyzed the 
whole civil and military administration of Muscovy for genera- 
tions (see Golitsuin). Henceforth all appointments to the 
civil and military services were to be determined by merit and 
the will of the sovereign. Theodore’s consort, Agatha, shared 
his progressi\’c views. She was the first to adxocate beard- 
shearing. On her death (4th of July 1681) Theodore married 
Martha Apraksina. He died on the 27th of April 1682, with- 
out issue. 

See M. J\ P(jg(Klin. The T'iest Seventeen Years of the Life of Peter 
iJu Great (Rus.) (Moscow, 1S75). (R. X. B.) 

THEODORE (602-690), sexenth archbishop of Canterbury, 
was born at d'nrsns in Cilicia in 602. On the death of Wighard, 
who had been sent to Pope Vitalian by Ecgberht of Kent and 
OiAvio of Northumbria in 667, apparently for consecration as 
archbishop, Theodore, who had become prominent in the Eastern 
work of the church, was recommended by Hadrian of Niridanum 
to fill the xacaiit see. Vitalian cons(‘crated Theodore in April 
668 on condition that Hadrian, afterwards abbot of St Peter’s, 
Canterbury, should go with him. Hadrian was detained for 
some time by Ebroin,the Neustrian mayor of the palace, but 
Theodore reached England in ^lay 669. According to Bede’s 
account he made a tour of the whole of Anglo-Saxon England, 
reforming abuses and giving instruction as to the monastic 
rule and the canonical Easter. Bede also declares that he was 
the first archbishop to whom all the “ church of the Angles ” 
submitted. From the first he seems to have ignored the .scheme 
for a separate province of York, but he reorganized the episco- 
pate, assigning Bisi to East Anglia, Putta to Rochester, Hloth- 
here to Wessex, and Ceadda after reconsecration to Mercia. 
He brought the monastic education up to date by introducing 
literary, metrical and musical studies. In 673 Theodore pre- 
sided at the first synod of the clcrgt’ in England which was 
held at Hertford. Various disciplinary regulations were 
emphasized, and an annual meeting arranged at a place called 
Cloveshoc. After this counial Theodore revived the East Saxon 
bishopric, to which he appointed Ean onwald. Soon after the 
first expulsion of MMfrid in 678 he divided the Northumbrian 
diocese, appointing Trumwine bishop to the Piets. 'I'his led 
to a quarrel wiv\) NN'AWvd v;V\wh was not finally settled until 
686-687. In 679 'I’hcodore intervened to make peace bctxvccn 
Ec'gfrith of Northumbria and Aethclrcd of Mercia, He pre.sidcd 
at other synods held in 680 at Hatfield and in 684 at IVyford, 
and died in 690. A penitential composed under Theodore’.s 
direction is still extant. 

See Bede, I/ist. Eccl., edited Ly C. Plummer (Oxford. 1896); 
Erldiiis, Vita Wilfridii in J. Raine’s Historians of the Church of 
York, vol. i. (London, 1879); An^lo-Sa.xon Chronicle, edited by 
Earle and Plummer (Oxford, 1899) ; Haddan and Stubbs, Councils 
and Ecclesiastical Docununts (Oxford, 1869-78), iii. 173-213. 

THEODORE LASCARIS (d. 1222), emperor of Nicaca, was 
born of a noble Byzantine family. He became the son-in-law' 
of the E)mperor Alexius TIL and distingui.shed himself during 
the sieges of Constantinople by the Latins (1203-4), After 
the capture of the city he gathered a band of fugitives in 
Bithynia and established himself in the town of Nicaca, which 
became the chief rallying-point for his countrymen. Relieved 
of the danger of invasion by a Latin force which had defeated 
him in 1204 but was recalled to Europe by a Bulgarian invasion, 
he set to work to form a new Byzantine state in Asia Minor, 
and in 1206 assumed the title of emperor. During the next 
years Theodore was be.set by enemies on divers sides. He main- 
tained himself .stubbornly in defensive campaigns against the 
Latin emperor Henr)% defeated his rival Alexius Comnenus of 
Trebizond, and carri^ out a successful counter-att^k upon 
Oayath-ed-din, the sultan of Koniab, who had been instigated 
to war by the depc^ed Alexius III. Theodore’s crowning 


victory was gained in 1210, when in a battle near Pisidian 
Antioch he captured Alexius and wrested the town itself from 
the Turks. At the end of his reign he ruled over a territory 
roughly conterminous with the old Roman provinces of Asia 
and Bithynia. Ihough there is no proof of higher qualities 
of statesmanship in him, by his courage and military skill 
he enabled the Byzantine nation not merely to surtdvc, but 
ultimately to beat back the Latin invasion. 

See E. Gibbon, The Decline and Fall of the Roman Empire, vol. vi., 
ed. J. B. Bury (London, i8q6) ; G. Finlay, History of Greece, vol. iii. 
(Oxford, 1877); and A. Meliarakcs, T(rTo/)(a toO BatrtX^iov r^s Nudtas 
Kal toG AcffTTordrov rijs ’HWt/Jou (Athens, 1898). 

Theodore’s grandson, Theodore 11 . (Lascaris), emperor from 
1254 to 1258, is chiefly noticeable for two brilliant campaigns 
by which he recovered Thrace from the Bulgarians (1255-56). 
His ill-health and early death prevented his making full use of 
his ability as a ruler. 

See M. J. B. Pappadoponlos, ThSodorc //. Lascaris, emperenr de 
Nicie (Paris. 190H). 

Irene Lascaris, daughter of Theodore I. (Lascaris), was first 
married to the general Andronicus Palaeologus, and after his 
death became the wife of Theodore’s successor, John Vatatzes 
{q.v.)y and mother of Theodore II. She is much praised by 
historians for her modesty and prud(*ncc, and is said to have 
brought about by her example a considerable improvement 
in the morals of her nation. She died some ten years befoi 
her husband. 

THEODORE OF MOPSUESTIA (c. 350-428), early Christian 
theologian, the most eminent representative of the so-called 
school of Antioch, was born at Antioch about the middle of ih.e 
4th ('entury and w^as a friend of John Chrysostom ; in rhetoric 
the celebrated J..ibanius was his teacher. Soon, how’ever, he 
attached himself to the school of the great exegete and asreiie, 
Diodorus, a presbyter in Antioch, and with only a transitory 
period of vacillation, from which he was w on biick by C.’hiysostom, 
he remained faithful to the theology and ascetic discipline of 
this master. Under Diodorus he became a skilful exegete, 
and ultimately outstripped his master in biblical learning. 
About 383 Theodore became a presbyter in Antioch, and b(*gaji 
to write against Eunomius the Arian and against the chrislolog)' 
of Apollinaris. .Soon after 392 he became bishop of Mopsuestia 
in Cilicia (the modern Missis near Adana). As such he was h(‘Id 
in great respect, and took part in several synods, with a repiitU' 
tion for orthodoxy that was never questioned. It was greatly 
to his advantage that in the Eastern Church the period between 
the years 390 and 428 was one of comparatiA O repose. He was 
on friendly terms even with Cyril of Alexandria. He died in 
428 or 429, just at the beginning of the Nestorian controversy. 

Thcodt^re was a very prolific writer, but, before all, an exe;;ete. 
He wrote commentaries on almost every book of the Old and New 
'restaraents, of which, however, only a small proportion is now 
extant, as at a later period he lost credit in the chnrcli. We still 
possess in Greek his commentary on the Minor Prophets, in a Syriac 
version his commentary on St John,' and, in Latin translation 
commentaries on the shorter Pauline epistles, besiilcs very many 
fragments, especially on the epistle to the Romans. Theodore’s 
im])ortaiice as an exegete lies in two characteristics : (i) in opposi- 
tion to the allegorical methofl he insists on getting at the literal 
meaning, and adheres to it when found ; (2) in his interiiretation 
of the Scriptures he takes into account the historical circumstances 
in which they were produced, and substitutes the historical-typo- 
logical for the pneumatico-christological intcqjretatioii of propliecy ; 
m other words, lie inteiprcls all Okl Testament passages historically 
in the first instance, and sees the fulfilment of Old Testament 
prophecy in the history of Christ and His church only in so far as 
the entire Old I'estamcnt is a “ shadow of things to come." Follow- 
iiig his master Diodorus, who had already written a treatise Tiy 
Biatpopd Ottaplas Kal dWijyofdas, Theodore also was the author of a 
sjiecial dissertation against the allegorists, i.e. against Origen and 
his followers, which, however, has unfortunately perished. The 
comparative freedom of Theodore’s view of inspiration is also note- 
worthy. IIo discriminates between historical,^ jirophetical and 
didactic writings, and in accordance with this distinction a.ssumes 
varying degrees of inspiration. Finally, he entertained very bold 
opinions about the canon and several of the books included in it. 

1 Ed. P. B. Chabot (Paris, 1897). 
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He esteemed very lightly the Solomonic writings and the book of 
Job ; Canticles he explained as a nuptial poem of Solomon’s ; the 
book of Job appeared to him in many places hardly worthy of its 
subject, and he censures the writer sharply ; Chronicles, Ezra and 
Nehciniah he entirely rejected ; he denied the accuracy of the 
titles of the Psalms, anticipated the hypothesis that many of them 
belong to the ^laccabean age, and referred the so-called Messianic 
element almost invariably to the kings of Israel ; he even criticized 
the Catholic epistles and rejected the epistle of James. Charac- 
teristics such as these bring 'Fheodore, of all patristic writers, 
nearest to the modern spirit. His commentaries contain a great 
deal of learned matter, and his grammatico-historical observations 
are still to some extent useful. But, on the other hand, his learning 
must not be overestimated. It falls behind that of Origen, Eusebiiis 
and J('rome, notwithstanding the superiority of his method. It is 
specially noticeable that 'rhcoclore troubled himself little about 
textual criticism. He simply accepts the text of the LXX as that 
of revelation, and never manifests the slightest effort to control it 
by the original or even by the Syriac, lie is a prosaic and often 
monotonous writer, an<l has other faults, c.^. a lack of insight into 
the deeper movements of scriptural thought, and a want of spiritual 
and devotional fervour. 

In addition to his commentaries Theodore also wrote extensive 
dogniatico-polcmical works, which were destined to operate long after 
his death disastrously for liis fame. As a disci])lc of Diotlorus, 
Theodore accepted the Niccmc teaching on the doctrine of the 
Trinity, but at the same time in christology took up a position 
very closely a]iproaching that of Paul of Samosala. The violence 
of his opposition to his fellow-countryman, Apollinaris of Laodicca, 
Ijcrhaps the most acute and far-sceing theologian of the century, 
Tiiade it necessary for 'Pheodore to formulate his christology 
with precision (in fifteen books on the Incarnation — all lost 
except a few fragments — and in special treatises against Apol- 
linaris). He starts with a tlieory of man’s relation to the 
world. INInn is tJu; vincidum of the cosmos, uniting in his person 
the material and the spiritual. 'J'liis bon<l, broken by sin, was 
restored by Christ. According to Theodore the Logos assumed a 
complete manhood, which had to pass through the stages of ethical 
de.velojiment just as in the case of any otlK*r human being. In 
tliis tlie Logos only supported the man Christ Jesus, but was not 
csseutially connected with him ; the (..ogos dwelt in him (<?i'otxctv), 
but any such thing as iirwts tf>v<TiKf] did not and could not exist, 
because the finite is not capnx infmiti," and because any 
would liave destroyed the reality of the human nature. The same 
sober and thoughtful way of looking at things, and the same 
tendency to give prominence to the moral element, which charac- 
terize the commentaries of 'Pheodore, appear also in his dogmatic. 
When, accordingly, the Ncstorian controversy broke out, his works 
also were dragged into the discussion. At Ephesus, indeed, the 
memory of Theodore docs not appear to have been attacked,^ but 
soon afterwards the assault began. ISTarins Mercator, Rabbula of 
Edessa, Cyril, and other monoiiliysites brought the charge of heresy 
against his writings, ami sought to counteract their influence. But 
it was not until more than a century afterwards that his fanatical 
adversaries succeed(;d — in spiite of the strong opposition of the best 
tlieologians of the West — in obtaining from Justinian the condemna- 
tion of his works in the controversy of the Three Chapters ; this 
act of the ein])eror was conhnned by the fifth oecumenical council, 
and Pheodore’s name was accordingly dolete<l from the list of 
orthodox wribns. From tliat day 'Pheodore’s w^orks ceased to be 
read within the Byzantine Church, and licncc have been Icjst. 'Phe 
Syrians, on the other hand, liavc always held in high esteem the 
memory of the great teacher, and have even carried back their 
liturgy to his name. The Nestorians, who called him *’the Inter- 
preter,” possess, or posse.ssetl, a very large number of writings by 
him in Syriac translations.® 

Theodore took part also in the Pelagian controversy at the time 
when it raged in Palestine. In the treatise, only ])artially pre- 
served,® ll/)6s Toi)s X^yoirras /cal ou ypu//ap VTalciv roes dvOpchwovs, 

he shar])ly controverts the doctrine of original sin aiul Jerome 
its advocate. In his view the theory of Augustine is ” a new 
heresy,” a ” malady ” ; he regarded it as a doctrine which neces- 
sarily led to dualism and Manichaeism. The attitude thus taken 
by Theodore is not surj^rising ; he more nearly takes up the ground 
of the old church doctrine as set forth in the apologists and in the 
great Greek fathers of the 3rd and 4th centuries. The Pelagians 
flriven from the East were received by him in Cilicia. 

A brother of Theodore, Polychroniiis by name, bishop of Apamea 
in Syria (d. 430) also achieved high fame as an exegctc, and expounded 
the theology of the school of Aiitioch.* 

Litjekature. — M ignc, Patrol., ser. Gr., Ixvi. The Greek frag- 
ments of Theodore’s New Testament commentaries have been 

' A confession, however, drawn up by him was spoken of ; see 
Hahn, Biblioth. der Symbole, znd ed.. p. 229 seq. 

* See the catalogue in Assemani, Bihh Or., iii. i, p. 3 seq., based 
on Ebcdjesu, the Nestorian metropolitan (d. 1318). 

* See Photius, Biblioth., c, 177 ; Mercator, p. 339 seq., ed. Baluz. 

* See O. Bardenhewer, Polychronius (Freiburg, 1879). 


collected by O. Fr. Fritzsche (Theod. Mops, in N.T. Comm., Turin, 
1847). The commentaries on the Pauline epistles (Pitra, Spici- 
legium Solesntense, Paris, 1852, i. 49 seq.) have been edited by H. B. 
Swetc {Theod. Mops, in Epp. 13 . Pauli Comm., i., ii., Cambridge, 
1880 -82), alon^ with the Greek fragments and the fragments of the 
dogmatical writings ; on this edition, sec E. Schiirer, Theol. Lit. 
Ztg., 1880-82. The commentary ou the Minor Prophets will be 
louud in Mai’s Nov. Patr. Biblioth., vii. 1854 (Berlin, 1834; Mai, 
Script. Vet. Nov. Coll., vi., 1832). See also E. Sachau, Theod. Mops. 
Fragm. Syriaca (Leipzig, 1869) ; Fr. Biithgen, ” Der Psalmcii- 
commentar dcs Theod. v. Mops, in Syr. Bearbeitung,” in Ztschr. /. 
Alt-Test. Wissensch., v. 53 seq., vi. 261-288, vii. 1-60; and H. 
Lietzmann in Sitzungsbcrichte dcr Kgl. prettss. A had. der Wissensch. 
zti Berlin, 1902, pp. 334 seq. Extracts from the writings of Theodore 
occur in the Catenae of Marius Mercator, in the Acta of the third anti 
fifth oecumenical councils, in Facundus, Liberatus, and 'rheodorc’s 
chief adversary Leontius Byzanlinus. E. von Dobschiitz, in Amvr. 
Jottrn, of Theol., ii. 353-387, published the Greek jmilogue of a 
commentary on ylcts that is prol)ably the work of Pheotlore. 

'I'hc principal monograph on 'riioodoiv, a])art from tht* prolego- 
mena of Swete, and the same writer’s article in Diet. Christian 
Biog., iv. (1887), is that of H. Kihn {Th. v. Mops. u. Junilius Afric. 
als Exegeien, Freiburg, 1880). Ou his importance for the history 
of dogma see the works of Baur, l>orner, Harnack, Loots and 
Seeberg. Literary and biographical tletails will be found in O. Fr. 
Fritzsche, De Theod. Mops. Vita et Script is (Halle, 1836) ; Fr. 
Spocht, Theod. V. Mops. n. Theodoret (Munich, 1871); II. Kihn 
in the Tub. Qiiartalschr., 1870 ; E. Nestle in Theol. Stud, aus 
Wurtemh., ii. 210 seq. ; P. Batilfol, ” Sur une rradiictioii Latine do 
Th. de Mops.,” in Ann. de Philos. Chn't., 1885 ; Th. Zahn, ” Das 
N. T. Theodors von Mop.,” in Nene Kirchl. Zcitschr., xi. 7SS-806 ; 
W. Wriglit, Syriac Literature (London, 1894) ; K. Duval, La litera- 
ture syriaqiie (I^aris, 1899). (A. IIa.) 

THEODORET> bishop of (‘yrrhus, an important writer in the 
domains of exegesis^ dogmatic theology, church history and 
ascetic theology, was born in Antioch, Syria, about 386. At an 
early age he entered the cloister ; and in .^23 he became liishop 
of Cyrrhus, a small city in a wild district between Antioch and 
the Euphrates, where, except for a short period of exile, he 
spent the remainder of his life^ The date of his death is uncertain, 
but it must have been at least six or seven years later than the 
council of Chalccdon (451). Although* thoroughly devoted to 
the ideals of monasticism, he discharg(‘d his episcopal duties 
with remarkable zeal and fidelity. He was diligent in the cure 
of souls, labouring hard and successfully for the conversion of 
the numerous Gnostic communities and other heretical sects 
which still maintained a footing witliin the diocese. Ffe himself 
claims to have brought more than a thousand Marcionites 
within the pale of the church, and to have destroyed many copies 
of the Diatessaron of 'fatian, whiih were still in e(’clesiastical 
use ; and he also exerted himself to improve the diocese, which 
was at once large and j)oor, by building bridges and aqueducts, 
beeiutifying the town, and by similar w'orks. 

As an exogotu Theodoret belongs to the Antiochene school, of 
which Diodorus of Tarsus and Tlieotlore of Mopsuestia were llie 
heads. He was not actually the personal disciple of cither, but 
he ado]>tcd their methods, though without the consistency and 
boldness of the first-named. His extant commentaries (those on 
C anticles, on th" Prophets, on the book of Psalms and on the 
l^auline e])isllcs — the last the most valuable) are among the best 
performances of the fathers of the church. Tliey are brief, yet not 
wanting in that eUnuent of practical cdilication on which CTirysostoin 
lays special weight as characteristic of the Antiochenes. In addition 
to these com])letc commcnLarics, we have fragments of some others 
(of that on Isaiah, for examjdc), principally met with in catenae. 
'There are also special elucidations of some difficult Scripture texts 

Theodore t’s chief importance is as a dogmatic theologian, it 
having fallen to his Jot to take part in the Nestorian controversy 
and to be the most considerable opponent of the views of Cyril 
and Dioscurus of Alexandria. For more than twenty years he 
maintained the struggle against the Alexandrian dogmatic and its 
formulae { 0 €ot 6 kos, Uvuais KaO' ii'wbaraaTt.Vy fila vvlxrraais, ipuxrit tpvaiK'h, 
and the like), and taught that in the person of Christ we 
must strictly distinguish two natures (hypostases), which are united 
indeed in one person (prosopon), but are not amalgamated in essence. 
For the.se years his history coincicles with that of the Eastern 
Church from 430 to 451, and for this very reason it is impossible 
to sketch it even briefly here (see Hefele, Conc.-gesch., vol. ii.). 
The issue was not unfavourable to Theodorct’s cause, but melan- 
choly enough for Theodoret himself ; the council of Clialcedon 
condemned monophysitism, but he unhappily yielded to pressure 
so far as also to take part in pronouncing ” anathema upon 
Nestorius, and upon all who call not the Holy Virgin Mother of 
God, and who divide the one Son into two.” As Theodoret had 
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previously been a constant clofcnder of Ncstoriiis it was impossible 
tor him to ('oncur in this sentence upon his unfortunate friend with 
a clear conscience, and in point of fact he did not change his own 
dogmatic ]H)sition. It is painlul, therefore, to find him in his 
sul)sO(|uent Epitome classing Nestorins as a heretic, and speaking 
of him with the utmost hostility. Some of Theodore! 's dogmatic 
works arc no longer extant : of his live books ^vapOptoiriffaecjiy 
for exam])le, directed against ( yril after the council of Ephesus, 
we now possess fragments merely. A good deal of what passes 
under his name has been wrongly attributed to him. Ortainly 
genuine are the refutation (’Ai^argoTriJ) of ('yril’s twelve dvadefiaTiiTnol 
of Nestorius, and the or no\e/xo/)f/>os, (written about 

446), consisting of tliree dialogues, entitled respectively "Arptirroj, 

' Affvyxvroi. and WiraOifi^, in which the monophysitism of ('yril is 
opposed, and its .\pollinarian cliaracter insisted on. Among the 
apologetico-dogmatic works of Theodoret must be reckoned his ten 
discourses Ilfpi irpovoLas. 

Theodoret gives a valuabh' exjiosition of his own dogmatic in 
the fifth book of his AiperiKij^ KaKOfivOias already re- 

ferred to. ‘ This, the latest of his works in tht‘ domain of riuireli 
history (it was written after 451). is a source of great though not 
of ])riTnary inifiortance for the history of the old heresii's. In 
spite of the investigations of Volkinar and Hilgenfeld, we are still 
somewhat in the d;>rk as to the authorities he used. The chief I 
uncertainty is as to whether he knew Justin’s Sviitai^ma, and also I 
as to whether he liad access to the I^Inlosophuitu iKi of Ilijipolytus 
in their complete lorm. Eesidi's this work Theodoret has also left 
ns a church historv in five hooks, from 3J4 to 429, which was 
published shortly T)efore the council of Chalcedon. The style is 
better than that of Socrates and Sozomen, as Photius has remarked, 
but as a contribution to history the work is inferiiu* in importance. 
Its author made use of Eusebius’s l.ifr of Coustantiiic . and of the 
histories of Kutinus. Socrates and So/onu'n, and probably of Philo- 
storgius as well, lli* also used otluT sourct^s. ami made a thorough 
stmly of the writings of .\thanasius, but apart from some tlocu- 
ments lie has preservetl, relating to the Arian controversy, he does 
not contribute much that is not to b(' met with in Socrates. As 
reganls chronology he is not very Trustworthy ; on the other hand, 
his moderation towards opponents, not excepting ( yril, deserves 
recognition. "The 'VjWtjvlkCov SepaTreyniK-r} TraO-rjudrwp {Dc Curaudis 
Graecoyum Affrrtf(Oiihu.'i ) — written before .4.^^ is of an historical 
ami apologetic character, v'erv largely indebted to ( lenient of 
Alexandria and i^usel»ius ; it aims at showing the advantages of 
(Christianity as com])ared with “ the moril.)und but still militant ” 
Ht'llenism of the day, and deals with the assaults of pagan adver- 
saries. 'The superiority of the ('hristian faith both philosophically 
and et'.iically is set forth, the chit'f .stress being laid on monachism, 
with which heathen ])hiloso])hy has nothing to compare. Much 
prominence is also given to the cult of saints and martyrs. 

On this side of his character, however. Theodoret can best be 
studicxl in the thirl S’ ascelic bi<Tgraphi<‘S of his <T(X(if?eos laropia. 
This collection, which has been widely read, is a ])endant to the 
Uistoria Lattsiacci of Palladius and the monkish tales of Sozomen. 
For the East it has had the same im}X)rt.ance as the similar writings 
of Jerome. Sul])icius Severus and ('assian ior the West. It .shows 
that the “ sobriety " of the Antioi hene scholars can be ]>redicatcd 
only of their exegesis ; their style of piety was as exaggerated in 
its devotion to the ideals of monasticism as was that of their mono- 
physite ojiponents. Indeed, one of the oklest lea<U rs of the .school, 
Diodorus of Tarsus, was himself among the strictest a.seeties. 

181 letters of Theodoret have come down to ns, partly in a 
separate collection, partly in the Acta of the councils, and ])artly 
in the Latin of Marius Mercator ; they are of gn-at value not only 
for the buigra]diy of the w'riter, but also for the history of his 
diocese and of the church in general. 

The edition of Sirmond (Paris, 1642) was afterwards completed 
by (larnier (ir)S4), who has also w ritten dissertations on the author’s 
works. Scliidze and Nb.sselt published a new' edition (6 vols., 
ITalle, 17^9 7ri based on that of their ])re(leccs.sors ; a glossary 
was afterwards ad<led bv Bauer. 'The reprint will be found in 
vols. Ixxx. Ixxxiv. of Migne, and considerable portions occur in 
Mansi. The church history has been publi.shed frejpiently in con- 
nexion with tlu‘ histories of Socrates, Sozomoii and others, c,*;. by 
Valesius (ibg^) and Ibwling (1720). There is an English transla- 
tion of the history by Bloomfield Jackson in tlie Xirenr and l^nst- 
Nicenc I'athey<i, series li.. vol. iii. ; the translation including also 
the dialogues and letters. 

Besides the earlier labours (if Tillemont, Ceillicr, Gudin, Du Pin 
and T'abrieins and Harless, see SchnVkh, Kt'pchenQesch., vol. xviii. ; 
Hed(de, Conr.-fcsch.. vol. ii. ; Hichter, Dr Theodorcto Epp. Paul. 
Interpretc (I.eipzig. 1S22) ; Binder, Etudes sur Thiodnret (Cteneva, 
1844) ; Staudlin, Grsch. u. Lit. dcr KirrhruQrsch. (Hanover, 1827) ; 
Kihn, iJir lirdcutnuf^ dcr antioch. Schulc (i8f)b) ; Du^stel, Das A. T. 
in drr christl. Kirchc (Jena, iSbQ) : Specht, Theodor v. Mopsvestia 

^ Roman Catholic wTiters vary greatly in their estimate of 
Theodoret’s christology and of his general orthodoxy. On Ber- 
tram’s essay on this subject {Thcodoreti, Episcopi Cyrensis, Doctrina 
Chrtstoiogica, Hildesheim, 1883), see Thcol. Lit .-Ztung. (1883), 563 seip 


M. Theodoret v. Cyrus (Munich, 1871) ; Roos, Dc Theodoreto Clcmcutis 
ct Eusehii Compilatore (Halle, 1883); Noltc in the Tubing. Quar- 
talschr. (1859), p. 302 seq. ; Muller, art. “Theodoret," in Herzog- 
Hauck’s Realencykl. ; Venablcs’s article in Smith and Wace’s Diet, 
of Christian Eiographv : also Bnrdenhcwer’s Patrologie, p. 345 fl. 
On the sources of Theodoret’s church history see Jeen, QncHen- 
untersnehungen z. d. Gricch. Kirrhenhistorikern (Leipzig, 1884) ; 
and c.spccially Guldcmpcnning, Die Kirchcngesch. des Theodoret von 
/VirWmx (Halle, 1889). (A. Ha. ; A. C. Met;.) 

THEODORIC, king of the 0 .strogoths (r. 454-526). Referring 
to the article Goths for a general .statement of the position of 
this, the greatest ruler that the Gothic nation produced, we add 
here some details of a more personal kind. Thcodoric was 
horn about the year 45.4, and was the son of Theudemir, one of 
three Iirolhcrs who reigned over the East Goths, at that time 
settled in Pimnonia. The day of his birth coincided with the 
arrival of the news of a victory of his uncle Walamir over the 
sons of Attila. The name of 'rhcodoric's mother was Erelieva, 
and she is called the concubine of T'hcudemir. 'I'lie Byzantine 
historians generally call him .son of Walamir, apparently because 
the latter was the best known member of the royal fraternity. 
At the age of seven he was sent as a hostage to the court of 
(’onstaiitinople, and thiTc spent ten years of his life, which 
douhtle.ss exercised a rii st important influence on his sub.sequcnt 
career. Soon after his ndiirn to his father (about 471) he 
secretly, with a cowitatus of 10,000 men, attacked the king of 
the Sarmatiiins, and wrested from him the irniiortant city of 
Singidunum (Bi'lgrade). In 475 Theinh'mir, now chief king of 
the Ostrogoths, invaded ]\Ioesia and ^lai-edimia, and obtained 
a permanent settlement for his people near 1'hes.salonica. 
Thcodoric took the chief part in this expedition, the result of 
which was to remove the Ostrogoths from (he now barbarous 
Pannonia, and to settlij them as focderciti in the heart of the 
empire. About 474 T'iieudemir died, and for the fourteen follow- 
ing years 'rheodoric was chiefly engaged in a series of profitless 
wars, or rather plundering expeditions, parti)’ against the 
emperor Zeno, but partly against a rival Gothii' chieftain, 
another Thcodoric, son of Triarius.- In 488 he set out at the 
head of his people to win Italy from Odoat:er. There is no 
doubt that he had for this enterprise the .sanction of the em- 
peror, only too anxious to be rid of so troublesome a guest. 
But the precise nalun' of the relation which was to unite the 
two powers in the event of Theodoric’s success was, perhaps 
purT)osely, left vague. Thcodoric\s complete practical inde- 
pendence, combined with a great show of deference for the 
empire, reminds us .somewhat of the relation of the old East 
India Company to the Mogul dynast)’ at Delhi, but thi; Ostrogoth 
was sometimes actually at war with his imperial friend. The 
invasion and conquest of Italy occupied more than four years 
(488-493). Thcodoric, who rnan hed round the head of the 
Venetian Gulf, had to fight a fierce battle with the Gepidae, 
probably in the valley of the Save. At the Sontiiis (Isonzo) 
he found his passage barred l.iy Odoacer, over whom he gained a 
complete victory (28th of August 489). A yet more decisive 
victory followed on the 30lh September at Verona. Odoacer 
fled to Ravenna, and it seemed as if the conquest of Italy was 
complete. Il was delayed, however, for three years by the 
treachery of Tufa, an ofhi'er who had deserted from the serving 
of Odoacer, and of Frederic the Rugian, one of the companions 
of Thcodoric, as well as by the intervention of the Burgundians 
on behalf of Odoacer. A sally was made from Ravenna by the 
besieged king, who was defeated in a bloody battle in the Pine 
Wood. At length (26th of February 493) the long and severe 
hhxrkadc of Ravenna was ended by a capitulation, the terms of 
which Thcodoric disgracefully violated by slaying Odoacer with 
his own hand (15th of March 493). (See Odoacer.) 

The thirty- three years’ reign of Thcodoric was a time of 
unexampled happinc.ss for Italy. Unbroken peace reigned 
within her borders (with the exception of a trifling raid made 
by Byzantine corsairs on the coast of Apulia in 508). The 

* In one of the intervals of friendship witli the emperor in 483 
'Thcodoric was made master of the household troops and in 484 
consul. 
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venality of the Roman officials and the turbulence of the Gothic 
nobles were sternly repressed. Marshes were drained, harbours 
formed, the burden of the taxes lightened, and the state of 
agriculture so much improved that Italy, from a corn-import- 
ing, became a corn-expo, ting country. Moreover Thcodoric, 
though adhering to the Arian creed of his forefathers, was 
during the greater part of his reign so conspic ously impartial 
in religious matters that a legend which afterwards became 
current represented him as act ally putting to death a Catholic 
deacon who had turned Arian in order to win his favour. At 
the time of the contested papal election between Symmachus 
and Laurentius (496-502), Thcodoric’s mediation was welcomed 
by both contending parties. Unfortunately, at the very close 
of his reign (524), the Emperor Justin’s persecution of the 
Arians led him into ;■ policy of reprisals. He forced Pope John 
to undertake a mission to Constantinople to plead for toleration, 
and on his return threw him into prison, where he died. Above 
all, he sullied his fame by the execution of Boctius and Syni- 
machus (see Boetius). It should be observed, however, that 
the motive for these acts of violence was probably political 
rather than religiou.s — ^jealousy of intrigues with the imperial 
court rather than zeal on behalf of the Arian confession. Thco- 
doric’s death, which is said to have been hastened by remorse 
for the execution of Symmachus, occurred on the 30th of August 
526. He was buried in the mausoleum which is still one of the 
mar\xds of Ravenna (<7.7/.), and his grandson Athalaric, a boy of 
ten years, succeeded him, under the regency of his mother 
Amalasuntha. 

Gcnralof^y of Theodoric, 

7'HVT7niiMiR -Krrliova. 

<1. 474. I 

A hrsi wife— T itfodokic- A udefleda, 

or a I 454-.'526. sister of Clovis, 
concubinr. kinj? of the Franks. 

Ostrogntho Theudegotho, Amalasuntha - lUith.iric, 

(or Arcv.igui ), m:irried d. 534. I a dcstondant 

married Sigismund, the Amals, 

Alaiic II., King of the ' 

king of the LUirgundi.ms. ) | 

West Goths. 1 Athalaric, Witigis:^-MATASUENTHA— Germanus, 

I Segeric, d. 534. I nephew of 

Amalaric, murdered Justinian, 

king of the ]»y his | 

West Goths, father's Gerraainis Postunius, 

d. 531. orders, 5^^. put to death by 

Phocas, 605. 

Auinlafrida, a full sister of Theodorio, married Thrasamund, king of the Vandals, 
and was motlwr, by .in earlier in.irrjage, of Theodahad (d. 536). 

Authorities. — 'rho authorities for the life of Theodoric are very 
ini])erfect. Jordanes, Procopiu:;, and the curious fragment known 
as Anonymns \'alcsii (printed at the end of Ammianus JMarcelliniis) 
are the chief direct sources of narrative, but far the most important 
indiiect source is tlie Variac (state -papers) of Cassiodorus, chief 
minister of Theodoric. Malehus furnishes some interesting par- 
ticulars as to his early life, and it is possible to extract a little 
information from the turgid panegyric of Ennodius. Among 
German scholars F. Dahii {Konige dcr Girmancn, ii., iii. and iv.), 
J. K. F. Manso (Geschichte dcs Ostqothischen Rcichs in Italien, 18.74), 
and Sartorins {Vcrsuch iihrr die Regierung der Ostgothen, &c.) have 
done most to illustrate Thcodoric’s principles of government. The 
English reader may consult (xibbon’s Decline and Fall, chap, xxxix., 
and Hodgkin’s Italy and her Invaders, vol. iii. (1885), his iritro- 
duction to Letters of Cassindorns (1886) and Theodoric the Goth 
(London and New York. 1891). For the legends connected with 
the name of Theodoric see the article Dietrich of Bern. 

(T. II.) 

THEODORUS, FLAVIUS MALLIUS, Roman consul a.d. 399, 
author of an extant treatise on metres, one of the best of its 
kind (H. Keil, Grammaiici Latini, vi.). He also studied philo- 
sophy, astronomy and geometry, and wrote; works on those 
subjec’ts, which, together with his consulship, formed the sub- 
ject of a panegyric by Claudian. 

THEODORUS STUDItA (a.d. 759-S26), Greek theological 
writer, abbot of the monastery of Studium, was born at Con- 
stantinople. In 794 he succeeded his uncle Plato, who had 
persuaded him to become a monk some ten years before, as 
head of the monastery of Saccudium in Bithynia. Soon after- 
wards he was banished to Thessalonica for having excommuni- 
cated Constantine VI., who had divorced his wife Maria in order 


to many Theodotc. After the emperor’s death in 797 he was 
recalled with every mark of favour, and removed with his monks 
to the monastery of Studium in Constantinople, where he carried 
on a vigorous campaign in favour of asceticism and monastic 
reform. In S09 he was again bani.sherl in consequence of his 
refusal to hold communion with the patriarch Nicephorus, who 
had pardoned the priest Joseph for his part in the marriage of 
Constantine and Theodotc^ In 811 he was recalled by Michael 
Rliangabes, and again banished in 814 for his resistance to the 
edict of Leo the Armenian, which forbade the wership of 
images. Liberated in 821 by the Emperor Michael the Stam- 
merer (Ralbus), he soon got into trouble again. In 824 he 
violently attacked Michael for showing too great leniency 
towards the iconoclasts and even favoured an insurrection 
against him. When the attempt failed, Thcodorus found it 
prudent to leave Constantinople. He lived at various monas- 
teries in ‘Bith)'nia, on Chalcitis (one of the Princes’ Islands) 
and on the peninsula of Tryphon, near the promontory of 
Acrita, where he died on the iith of November S26. He was 
buried at Chalcitis, but bis body was afterwards (26th of 
January 844) removed to Studium. He subsequently re- 
ceived the honours of canonization. Of his extant works the 
following are the most important : — Letters , which are of con- 
siderable value as giving an insight into the life and character 
of the writer, and throwing light upon the ecclesiastical dis- 
putes in which he was involved ; Catecheses (divided into 
Magna and Parva), two collections of addresses to his monks 
on various subjects connected with the spiritual life ; funeral 
orations on his mother and his uncle Plato ,* various polemical 
di.scourscs connected with the question of image-worship. He 
was also the author of epigrams on various subjects, which 
show considerable originality, and of some church hymns. 
Like all the monks of Studium, Theodore was famous for his 
calligraphy and industry in copying MSS. 

Bibliography. — General eclition of bis works in J. P. Migne, 
Patrologia Graeca, xeix., \o be suppleine.nted (for tlie Letters) by 
A. Mai’s Patrmn Nova Bibliotheca, viii. (1871) and (for the Cate- 
cheses) by ib,, ix. (1888), which contains the Greek text of the 
L*arva (also ed. separately by K. Aiivray, 1891); hymns in j. B. 
Fitra, Analecta Sacra, i. (1876). See also Alice Gardner, Theodore- 
of Studium: his JAfe and Times (1905), containing specimens of 
Juiglish translation and an account of his published works ; C. 
riiomas, Theodor von Studion und sein ZeituUcr (1892) ; (LA. 
Schneider, Theodor von Studion, in “ Kirchenge.schichtliche Sludicn," 
V. 3 (Munster, Schiwietz, Dc Sancto Thcodoro Studita 

(Breslau, 1896); JL Marin, De Studio coenohio Cnnstantinopohtafw 
0^97) J Scliwarzlosc, Dry BiJderstrrit (1890); A. Toiigard, La 
Persecution ironoctaste d’apres la corrcspondance dc saint Theodore 
Stud He (1891). Some 01 tla* hymns have been translated by 
J. M. Neale in his Hymns of the F.astcrn Church. For further 
bibliographical details .see C. Krumbacher, Gcsch. dcr byz. Litt. 
(2nd ed., 1897) and article by Von l.)ol>srhutz in Herzog-Hauck’.s 
Realcficyclopddie. fur protestantischc ThcoJogic, xix. (1907). On his 
relation to Theophanes Confessor (q.v.), see J. Pargoire, “ Saint 
ThCophanc le ('hronograjihe et ses rapports avec saint TliCoflorc 
Studite ’* in Jit/parnrh XporiKh, ix. (St Petersburg, 1902). 

THEODOSIA, formerly Kaffa, a seaport and watering-place 
of South Russia, on the cast coast of the Crimea, 66 nri. E.N.E. 
of Simferopol and 72 m. by a branch line from the Scbastopol- 
Ekatcrinoslav railway. It has an excellent modern harbour, 
and its roadstead, which is never frozen, is well protected from 
cast and west winds, and partly also from the south, but its 
depth is only ii to 14 ft., reaching 35 ft. in the middle. The 
population was 10,800 in 1881, and 27,236 in 1897. Among 
the motley population of Russians, Tatars, Armenians, Germans 
and Greeks arc several hundred Qaraite Jews. P'ew remains 
of its former importance exist, the chief being the Citadel built 
by the Genoese and still showing I^tin inscriptions on some of 
its towers, the one or two detached towers left when the town 
walls were pulled down, and two or three mosques, formerly 
Genoese churches. The town also possesses a museum of 
antiquities and a picture gallery containing the works of the 
marine painter Ayvazovsky. Theodosia is an episcopal see of 
the Orthodox Greek Church. Gardening is one of the leading 
industries ; fishing, a few manufactures, and agriculture are 
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carried on. Theodosia has gained much of the trade of 
Sevastopol since that town was made a military port in 1894, 
and the value of its exports millions sterling annually), 

principally grain and oil-seeds, is increasing year by year. A 
bronze statue of Alexander III. was put up on the sea-front 
in 1896. 

The ancient Theodosia, the native name of which w^as 
Ardabda, was a colony founded from ^lilctus. Archaic terra- 
cottas show it to have been inhabited in the 6th century h.c., 
V.)ut it is first heard of in history as resisting the attacks of 
Satyrus, ruler of the Cimmerian Bosporus, c. 390 h.c. Ilis 
successor Leucon took it and made it a great port for shipping 
wheat to Greece, especially to Athens. This export of wheat 
continued until the days of Mithradates VI. of Pontus, against 
whom the city revolted. Later it bccmiie a special part of the 
Bosporan kingdom with its own governor. In the 3rd cen- 
tury A.D. it was still inhabited, but seems to have been deserted 
not long afterwards. Besides the terra-cottas and pottery 
very beautiful Greek jewelry has been found near Theodosia. 
It coined silver and copper during the 5th and 4th centuries n.c. 
The name Katfa (Genoese Capha, Turkish Kefe) first occurs in 
a writer of the 9th century. The Genoese established them- 
selves on the site shortly after 1266, and the settlement flourished 
exceedingly, being the depot of a trade route reaching to China. 
It became Uie head of the Genoese establishments in Gazaria, 
the see of a bishop, and the chief port on the northern shore of 
the Black Sea, far surpassing the Venetian I'ana. Its popula- 
tion is said to have reached 80,000 souls of many creeds and 
nationalities. There was a citadel (still remaining) and magnifi- 
cent walls. These w*cre rendered necessary by the occiisional 
hostility of the Tatar khans. When the lurks took Constanti- 
nople the colony was almost cut off from the mother city, 
which handed it over to the enterprising bank of St George ; 
but it could not be saved and fell in 1475 'I urks, who 

sometimes called it Kuchuk-Stambul (Little Starnbul or Con- 
stantinople) or Krym-Stambul (Starnbul of Crimea). Its new 
masters kept it under their own direct rule and its prosperity 
was not entirely destroyed. In 1771 it was taken by the 
Russians, and in 1783 annexed by them, w^hereupon the greater 
part of its population deserted it. Its prosperity did not return 
until about 1894, when new harbour w'orks made it a convenient 
port for grain ships coming light out of the Sea of Azov and 
wishing to complete their cargoes. 

Sec K. von Stern, Theodosia (German and Russian, Odessa, 
1906) ; E. II. Minns, Scythians and Greeks (Cainl)ridge, igog) ; 
for the history of Kafla set* Hevd, Histoire du commerce du Levant 
ait moyen (Paris, 1886). vol. ii. (K. H. M.) 

THEODOSIUS^ the name of three Roman emperors of the 
East. 

Theodosius L, “ the Great,” son of Theodosius, Valen- 
tinian’s great general, who in 368-69 drove back the Piets and 
Scots from the Roman territories in Britain and suppressed the 
revolt of Firmus in Mauretania (372). Shortly after (376), the 
elder Theodosius w^as put to death by order of Valens, probably 
through fear lest he should be the 'Fheodosius or 'Fheodore 
whom a magician had indicated as the future emperor. The 
younger Theodosius was born about the year 346. He was a 
native of Spain, but the exact place of his birth is uncertain 
(Cauca in Galicia according to Idatius and Zosimus, Italica 
according to Marcellinus). He accompanied his father into 
Britain (368), and a little later distinguished himself by defeat- 
ing the Sarmatians who had invaded Moesia (374)- On his 
father’s death he retired to his native place, where he lived 
quietly till after the great battle of Adrianople (August 9, 378), 
when Gratian summoned him to share the empire. After 
gaining some fresh victories over the Sarmatians, 1'hcodosius 
was made Augustus at Sirmium on the 19th of January 379, 
and was assigned all the eastern provinces, including part of 
Illyricum. It was a time of great peril for the Roman state. 
While the Visigoths were carrying their raids up to the walls of 
Constantinople, bands of Ostrogoths, Taifali, Huns and Alans 
joined them in overrunning the Balkan countries. In 379 


(EMPERORS) 

Theodosius, after reorganizing the army at Thessalonica, 
carried on a successful campaign of skirmishes along the Danube 
and induced numerous Gothic bands to give in their allegiance ; 
his lieutenant Modarcs, a Gothic refugee, defeated the in- 
vaders severely in I'hracc. At the end of the year Theodosius 
went to Constantinople to be crowned. Returning to Thessa- 
lonica in 380 he was kept out of the field for some time by a 
serious illness. In this year or the next he was called upon to 
meet two armies of invaders. He conducted in person the war 
against the Visigoths under Fritigern (in Macedonia and F'pirus), 
and on one occasion was nearly betrayed into tlic enemy’s 
hands; this campaign, in which Gratian’s general Arbogast 
eventually lent help, was ended by Fritigern’s death. 'Fhe 
defence of the Danube against the Ostrogoths unde r Alatheus 
and Safrax wiis entrusted to the general Promotus, Vs lio severely 
defeated the enemy in an attempt to cross the ri\xT. Theo- 
dosius attained even greater successes by his diplomacy. He 
persuaded the fugitive Visigoth king Athanaric to enter his 
service, and enlisted 40,000 of his former enemies as foederatiy 
providing them with settlements in various parts of the realm. 
Though this kindness towards the Germanic tribes was resented 
by the Romans, and in some cases ill requited, yet it may be 
said that it not only averted a great danger to the empire, but 
considerably strengtheneil Theodosius’ army. In 382 the paci- 
fication of the Jkdkans was complete. In 386 Promotus checked 
a new attempt at invasion on the Danube. 

In 383 'Fhcodosius created his eldest son Arcadius Augustus. 
The same year saw the revolt of Maximus in Britain and the 
murder of Gratian. For five years Theodosius consented to 
accept the usurper as his colleague ; but when Maximus at- 
tempted a few years later to make himself niastcT of Italy 
Theodosius advanced against the invader and overthrew him 
near Aquileia (July 28, 388). 'Fhis victory was followTd by 
the murder of Maximus and his son Victor, after whose dcatli 
Theodosius conferred upon Valentin ian II. all that (uirt of the 
empire which his father had held. After celebrating a triumph 
in Rome (389) he stayed to arrange the government of Italy for 
another two years. If we may tmst the evidence of Zosimus, 
from the end of the year 388 'Fhcodosius resigned himself to 
gluttony and voluptuous living, from which he w'as only roused 
by the news that in the Western empire Arbogast had slain 
the young Emperor Valentinian and set up the grammarian 
Fmgenius in his stead (May 15, 392). 

'Fhcodosius made extensive levies and with a force partly 
composed of barbarian auxiliaries marched out against 
Eugenius. The armies met near the river Frigidus, some 
thirty-six miles distant from Aquileia. On the first day Theo- 
dosius’ barbarians, engaging with those of the hostile army, 
were almost destroyed, and the victory seemed to be with 
Eugenius. After a night of prayer, towards cockcrow the 
emperor was cheered by a vision of St Philip and St John, wdio, 
mounted on white steeds, promised him success. On the 
second day the issue was doubtful till, if we may trust the con- 
current testimony of all the contemporary church historians, a 
sudden gust of wind blew back the enemy’s arrows on them- 
selves. This was the turning-point of the battle : Faigenius 
was slain by the soldiers ; and two days later Arbogast com- 
mitted suic ide (September 5-c), 394). From the north-eastern 
parts of Italy 'Fheodosius passed to Rome, where he had his 
son Honorius j)roclaimed (‘tnperor under the guardianship of 
Stilicho. 'Fhence he retired to Milan, where he died of dropsy 
(January 17, 395), leaving the empire to be divided between 
his two sons Honorius and Arcadius. 

Important as the rt'ign of Theodosius was from the political 
point of view, it is perhaps still more so from the theological. 
According to Sozomen, his parents were both orthodox Christians, 
according to the creed sanctioned by the council of Nicaea. It 
was not, however, till his illness at Thessalonica that the emperor 
received baptism at the liands of Bishop Ascholius, whereujK)n, 
says the same historian, he issued a decree (February 380) in favour 
of the faith of St Peter and Po];e Damasus of Koine. Tliis was to 
be the true Catholic faith ; the adherents of other creeds were 
to l3e reckoned as heretics and punished. The great council of 
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Constantinople, consisting of 150 orthodox and 36 Macedonian 
bishops, int t in the follcnving year, confirmed the Nicene faith, 
ordered the affairs of the various sees, and declared the bishop of 
Constantinople to rank next to the bishop of Rome. The emperor 
cannot be .ictpiitted (d the intolerance which marks edicts such as 
that depriving apostatizing Christians of the right of bequest. It 
was not till 389 or 390 that he issued orders for the destruction 
of the great image of Serapis at Alexandria. Other edicts of an 
earlier or later date forbade the iinortliodox to hokl assemblies in 
tlie towns, enjoined the snrreiuler of all churches to the catholic 
bishops, and overthrew the heathen temples “ throughout the 
whole world.” During the reign of Theodosius Gregory of Nozianzus 
was made bishop of Constantinople. In 383 Theodosius called a 
new conned for the discussion of the true faith. 'I'he orthodox, 
the Arians. the Eunomians and the Macedonians all sent champions 
to maintain their special tenets before the emperor, who finally 
decided in favour of the orthodox party. He seems to have suffered 
the Novatiaiis to hold assemblies in the city. Perhaps the most 
remarkable incident in the life of Theodosius from a personal point 
of view is the incident of his submission to the reprimands of 
Ambrose, who dared to rebuke him and refuse to admit him to 
the Euchnrist till he had done public penance for punishing a riot 
in Thessalonica by a wholesale massacre of the populace. Equally 
praiseworthy is the generous pardon that the emperor, after much 
intercession, grcinted to the seditious people of Antioch, who, out 
of anger at the growing imposts, had beaten down the impr^rial 
statues of tlieir city (387). When the Christians in the eastern 
part of tlie empire destroyed a Jewish synagogue and a church 
belonging to the Valentiniaiis, Theodosius gave orders for the 
offenders to make reparation. Such impartial conduct drew forth 
a remonstrance from Ambrose, who, where the interests of his 
creed wcri‘ concerned, could forget the common ])rinciples of justice. 

Theodosius was twice married — (r) to Aelia Flacilla, the mother 
of Arcadiiis (377 408) and Honorius (384-423) ; (2) to Galla (d. 394), 
the daughter of Valentin iau I. 

The cliief authorities for the age of Theodosius are Ammianus 
Marccllinus, Zosimus, Eunapius and the ecclesiastical historians 
(Socrates. Sozornen, Theodorct). Much information may also be 
gleaned from thti writings of St Ambrose, St Gregory of Nazianzus, 
Isidore of Seville, and the orators Pacalus, Libanius, Themistius. 
Among mo<lern authorities see : E. Gibbon, The Decline and Fall 
of the Roman Empire (cd. Bury, T.oiidon, 1896), chaps. 25 and 
27 ; T. Hodgkin, Italy and her Invaders (Oxford, 1892), chaps. 5, 6, 
8 -I I ; A. Guldenpenning and J. Tfland, Der Kaiser Theodosius dcr 
Crosse (Halle, 1878); G. R. Sievers, Stiidien zur Geschichte der 
fomischen Kaiser (Berlin, 187U), pp. 283 333. 

Theodosius II. (40T-450) succeeded his father Arcadius as 
emperor of the East in 408. During his minority the empire 
was ably ruled by the praetorian prefec t Anthemius and Piil- 
cheria, who became her brother’s guardian in 414. Under his 
sister’s care the young emperor was trained in clivers accom- 
plishments which won him the name of Calligraphcs the 
Penman ”), but grew up into a weak though amiable character. 
Through his generals Ardoburius and Aspar he waged two fairly 
succ essful wars against the Persians (421 and 441), and after 
the failure of one expedition (431) by means of a gigantic fleet 
put an end to the piracies of the Vandal Gcnscrie. A Ilunnish 
invasion in 408 was skilfully repelled, but from 441 the Balkan 
country was repeatedly overrun by the armies of Attila, whose 
inemrsions Theodosius fe.ebly attempted to buy off with ever- 
increasing payments of trilaite. His internal administration, 
though not sufficiently rigorous to c'hec*k abuses, was upright 
and thoughtful. Among its chief events may be mentioned 
the endowment of the university of Constantinople (425), the 
conciliatory council of Ephesus (434) and the publication of the 
Codex Theodosianus (438), a collection of imperial constitutions 
for the benefit of public officials, which is our chief source of 
information about the government of the empire in the 5th 
century. In 450 Theodosius died of injuries sustained througli 
a fall from his horse. 

See E. Cbbboii, The Decline and Fall of the Roman Empire (ed. 
Bury, London, 1890), iii, pp. 381 444; A. Guldenpenning, 
Geschichte des ostromischen Reiches nnter den Kaisern Arkadius and 
Theodosius II. (Halle, 1885), pp. 172 sepp ; T. Mommsen and 
P. Meyer, Thcodosii lihri XVI. (Berlin, 1904 5). 

Theodosius III., emperor of the East (7 1(3-717), was a financial 
officer whom a Byzantine army rebelling against Anastasius III. 
unexpec:tedly proclaimed monarch in his stead. lie captured 
Constantinople after a six months^ siege and deposed Anastasius, 
but in the following year was himself forced to resign by a 
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new usurper, Leo HI. {q,v.). Theodosius ended his life m a 
monastery. 

See G. Finlay, History of Greece (ed. 1877, Oxford), i. p. 39b). 

(M. O. B.C.) 

THEODOSIUS OF TRIPOLIS, Creek geometer and astronomer, 
three of whose works were contained in the collection of lesser 
writings named o funphs d.irTpovop.ovp.€vo<i ^sc. T07ro»»), or o fUKphs 
tto-Tpoi^o/Aos.i Suidas erroneously identifies him with a sceptical 
philosopher of the same name who lived in the second half of 
the 2nd century a.d. or later, but, on the other hand, distinguishes 
him from a native of Tripolis who wrote a poem on spring. 
He is doubtless the same as 'fheodosius the mathematician, 
who is mentioned by Strabo amongst the natives of Bithynia 
distinguished for their learning, and whose sons were also 
mathematicians, the same, too, as the inventor of a universal 
sun-dial {horologium rrphs irav xAt/xa) of that name who is 
praised by Vitruvius (De Archilec/ura, ix. 9). His date, there- 
fore, could not have been later than the 1st century B.c. ; he 
may, however, have lived in the preceding century, inasmuch 
iLS the names mentioned by Strabo in the passage referred to 
above are, iis far as we know, arranged chronologically, and 
Theodosius immediately follows Hipparchus, who made astro- 
nomical observations between 161 and 126 B.c., and precedes 
Asclepiades the physician, who lived at Rome at the beginning 
of the ist century b.c. 

His chief work— <rtf>aipiKd, in three books — is a tolerably com- 
plete treatise on the pure geometry of the surface of a sphere, and 
was still tlu; classical l)ook on the subject in Pappus’s time. It 
does not contain (except lor a faint suggestion in iii. ii- 12) any 
trace of spherical trigonometry, which, on the other hand, was the 
special subject of the work having the same title, and included 
in the same collection, of Menelaus of Alexandria, who lived at 
the end of the 1 st century. 

A. Nokk {Ueber die Sphdrik des Theodosius; Karlsruhe, 1847), 
Heiberg {l.iiterargcschiihtlichc Stiidien iiber Euklid, pp, 43 soip ; 
Leipzig, 1882), and Hultsch {Jahrbikher fiir ciassische Fhilologie, 
1883, pp. 415 420, and Aitfolyctis ; Leipzig, 1885) have proved that 
as early as the middle of llie 4tli century b.c. there existed a Greek 
text-book on Spherics which, in its essential contents, scarcely 
deviated from tlie three books of Theodosius. He must therefore 
be regard(?d as merely the tidilor, or at most the elaborator and 
expoun<Ier, of a doctrine which existed some centuries before him. 
A careful analysis of 'llieodosius’ work, from this point of view, 
will be found in A. A. Bjurnbo’s Stiidien iibcr Menelaos Sphdrik 
{Abhandlungen zur Geschichte der mathematischen Wisscnschaftcn, 
xiv. ; Teubner, 1902). 

'I'hc Spherics of rheodosius was translated into Arabic at the 
beginning of the loth century, and from the Arabic into Latin in 
the 12th century by Plato of Tivoli (Tiburtinus). This translation 
was published in 1518 at Venice, but was found so faulty by 
J. Voegelinus that he published a new Latin version, together 
with additions from the Arabian commentators (Vienna, 1529, 4to) ; 
other Latin translations were ^niblished by F. Manrolyciis (Messina, 
1558, fob); by ('. Clavius (Rome, 1586, 4to) ; and by Barrow 
under the title, Thcodosii Sphaerica, Methodo Nova lllustrata et 
Succincte Demonstrata (Loiulon, 1675, 4to). The Greek text was 
first published, and with it a Latin translation, by J. Pena (Paris, 
1558, -i-to) ; it has been edited since by Joseph Hunt (Oxford, 
1707), and by K. Nizze (Berlin, 1852), but these two editions are 
founded on tliat of Pena. There is also a German translation by 
Nizze (Stralsiind, 182C). His two editions are accoiiipanicd with 
valuable notes and an appendix containing additions from Voege- 
linus and others. 

The two other works of Theodosius which have come down to 
us have not as yet been published in the original. The propositions, 
without demonstrations, in the work irepl rjpLepwv Kal vvKTQr {On 
Days and Nif^hts), in two books, were given by Dasypodius, in 
Greek and Latin, in his Sphacricae Doctrinae Prnpositioncs (Stras- 
burg, 1572, 8vo). A I-atm version of the complete work, with 
ancient scholia and figures, was given by Joseph Auria (Rome, 
1591, 4to). Pappus has given a pretty full commentary on the 

^ This collection contained, according to Fabricins, Bibliotheca 
Graeca, ed. Harles, iv. p. 16, the following liooks : — ” 'I'heodosii 
TripoUtac, Sphaericorum, libri iii. ; Euclidis, Data, Optica, Catoptrica, 
ac Phaenomena ; ThoodosW TripoUtac, De H abitatiomhus et Noctibus 
ac Diehtts, libri ii. ; Autolyci lUtanaci, De Sphacra Mota, et libri ii. 
De Ortu atqae Occasu Stellar um inerrantium : Aristarchi Samii, De 
Magnitudinibus ac Distantiis Solis ac Lunar ; Ilypsiclis Alexandrini, 
*Avatf>opiK 6 s sivc De Aseensionibus ; Mcnelai, Sphaericorum, libri 
iii.” Euclid’s Data is. however, wrongly included, for Pappus, vii., 
makes it part of analysis (6 dva\v 6 fxcros riirof). 
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first book of this work of Theodosius. His work irepl oUrjaeuy 
{On Habitations) also was published by Auria (Rome, 1588). It 
gives an account of how, for every inhabitant of the eartli from 
the e(|iiator to the pole, the starry firmament presents itself in the 
course of a year, the pro^xisitions in it were also given by Oasy- 
podius in his work mentioned above. (T. L. II.) 

THEODULF^ bishop of Orleans, was bom about the middle 
of the 8th century, of a noble family of Gothic extraction, pro- 
bably in Spain. He found favour at the Frankish court, was 
made abbot of Fleury and of Saint-Aignan, and in 7S1 became 
bishop of Orleans. He was a staunch supporter of Charle- 
magne’s principles of government and educational reforms ; he 
established schools, and by his own literary achievements showed 
himself a worthy member of the learned circle which graced the 
Carolingian cotirt. He was likewise a good churchman and an 
able administrator of his diocese ; he encouraged the ndorma- 
tion of the clergy and the monasteries. In 798 he was appointc'd 
missus dominiciis, and two years later performed so great 
services for Leo III. as judge in the cause between the pope and 
his enemies, that he returned from Rome with the pallium. 
Afier the death of Alcuiri he became the foremost councillor 
to the king on theological matters : it was he who made, on 
Charlemagne’s reijuest, a collection of the opinions of the 
fathers on the much-disputed point of the procession of the 
Holy Ghost. Theodulf maintained his influence a short time 
after the death of Charlemagne, being sent as escort to Pope 
Stephen V. who came in 816 to crown Louis the Fair. Later, 
however, he was accused of ha\*ing taken part in the con- 
spiracy of Rernard of Italy, and in 818 was deposed from all 
his dignities and imprisoned in a monastery at Angers. Theodulf 
asserted his innocence to the (md. and no proof of his guilt has 
come down to us ; in fact, from what we know of the bishop’s 
life and political principles we should presuppose his innocence. 
He died in prison, probably from poison, in 821. 

Theodulf was called Pindar in the palace school of Charlemagne. 
I’ond of Latin literature, whether Christian or pagan, and a friend 
of tilt* arts, he was liiiiiself one ot the best writers ol the* period. 
His prose works include sermons, treatises on vices and on baptism, I 
a yjcnitential. capitularies and exhortations to bishops, priests and 
judges. His poems are his best work, and aflord iis a vivid picture 
of the times. Theodulf was the author of at least part of the 
hymn for Palm Sniiflay, tlie (iloria laus. The complete works of 
Theodulf are in J. P. Migne, Patrol. Lat., vol. 105 (Pat is. 1X51). 
Tlie best edition of his poetry is that of K. Diitninler in the Mon. 
Germ. Hist. Poctac latini arri caralini, v'Ol. i. (Bc*rlin, 1881). 

See C, Cnissard, Thlodulphr h'dcjnc iVOrUatis, sa vie ct .srs critvycs, 
(Orleans. 1802) ; and a critical study of the ^^'^itings by M. Manitius 
in Xrucs Archiv dcr Ga. fiir a. deutsche Gesrh. xi. (1886), 

THEOGNIS OF MEGARA (6th century u.c.), Greek poet. 
More than half the elegiac poetry'^ of Greece before the Alex- 
andrian period is included in the 1400 lines ascrilied to Theognis. 
This collection contains several poems acknowledged to have 
been composed by Tyrlaeiis, Mimnermus and Solon ; with two 
exceptions (T. W. Allen in Classical Review, Nov. 1905, and 
E. Harrison) modern critics unanimously regard these eh'gics 
as intruders, that is, not admitted into his works by Theognis 
himself ; for this and other reasons they a.ssumc the existence 
of further interpolations which wc can no longer safely detect. 
Generations of students have exhausted their ingenuity in vain 
efforts to sift the true from the false and to account for the 
origin and date of the Thcognidea as w'e possess them ; the 
question is fully discussed in the works of Hairison and Iludson- 
Williams. 

The best-attested elegies are mose addressed to Cyrnus, the 
young friend to whom Theognis imparts instniction in the ways 
of life, bidding him be true to the “ good ’* cau.se, eschew the 
company of “ evil ” men (democrats), be loyal to his comrades, 
and wreak cruel vengeance on his foes. 'Fheognis lived at 
Mcgara on the Isthmus of Corinth during the democratic re- 
volution in the 6th century b.c. ; some critics hold that he 
witnessed the “ Persian terror ” of 590 and 580 ; others, in- 
cluding the present writer, place his floruit in 545 b.c. We 
know little about his life ; few of the details usually given in 
text-books are capable of proof ; wc are not certain, for in- 
stance, that the poem (783-88) which mentions a visit to Sicily, 


Sparta and Euboea comes from the hand of Theognis himself ; 
but that is of little concern, for we know the man. Whether, 
with Harrison, wc hold that Theognis wrote “ all or nearly all 
the poems which arc extant under his name ” or follow the 
most rulhle.ss of the higher critics (Silzler) in rcjci ting all but 
330 lines, there is abundant and unmistakable evidence to show 
what Theognis himself was. However much extraiu^ous matter 
may have wormed its way into the collection, he still remains 
the one main personality, and stands clearly before us, a living 
.soul, quivering with passion and burning with political hate, 
the v(‘ry embodiment of the failion-spirit {stasis) and all it 
implied in the tense city-state life of the ancient Greek. 

There is neither profound thought nor sublime poetry in the 
work of Theognis ; but it is full of sound common-sense em- 
bodied in e.xcjuisitely simple, concise and well-balanced verse. 
As York Powell said, “ Tht^ognis was a great and wise man ” ; 
he was an able exponent of that intensely practit'al wisdom 
which we a.ssociate with the seven .sages of Greece Had he 
lived a century later, he would probably have published his 
thoughts in prose ; in his day verse was the rccognizc’d vehicle 
for political and ethical discu.ssion, and the gnomic poets were 
in many ways the precursors ot the philosophers and the 
sophists, who indeed often made their discourse turn on points 
raised by Theognis and his fellow-moralists. No treatment of 
the much-debated question “ Can virtue be taught ? ” was 
regardetl as complete without a reference to Theognis 35-36, 
which appears in Plato, Xenophon, Aristotle, Musonius and 
Clement of Alexandria, who aptly compares it with I’salm xviii. 
26. Another famous couplet is 177-78: ‘‘In poverty, dear Cyrnus! 
we forego | Freedom in word and deed — body and mind, | 
Action and thouglil, are fetter’d and confin’d ” (trans. Frere), 
discussed by Aristotle, mercilessly criticized by Lucian and the 
vStoics, and warmly commended by Ammianus .Marcellinus, 
who introduces tlie author as “ Theognis poeta vetus et prudens.” 
Fur many generations Theognis was to the Greeks the moralist 
par excellence ; IsocTatcs says that HtNsiod, Theognis and 
Phocylidcs v/ere admitted to be tlu^ best teachers of pradical 
morality ; and the Emperor Julian in his dtlencc of paganism 
asks whether “ the most wise Solomon is equal to Phocylidcs or 
Theognis or Isocrates.” 

Besides the elegies to Cyrnus the Theognidca comprise many 
maxims, laments on the degeneracy of the age and the woes 
of poverty, personal admonitions and challenges, invocations of 
the gods, songs for convivial gatherings and much else that 
may well have come from Theognis himself. 1 'he second 
section (“ Mu.sa Pacdica ”) deals with the love of hoys, and, 
with the exceptions already noted, scholars arc at one in reject- 
ing its claim to authenticity. Although some (ritics assign 
I many elegies to a very late date, a careful examination of the 
j language, vocabulary, versification and ge'ncral trend of thought 
has convinced the present writer that practically the whole 
collection was composed before the Alexandrian age. 

Editions. — Imni. Bokker (1815, 2nd ed. 1827) ; E. G. Welcker 
(1826); both these are epoch-making books which no serious 
student can ignore ; Tli. B(‘rgk (1848, 4th ed. 1882 ; rc-edited by 
IC. Hiller. 1890, and O. ('rusius, iSc)/) ; J. Sitzlcr (1880); E. Harri- 
son (1902) ; T. lludson-Williams (1910). For further bildiographical 
references sec the two last-mentioned books. Tliere is a prose 
translation by J. Banks in Bohn’s Classical Tdbrary (1856), which 
also includes ver.se translations hy J. Hookham Frere. 

(T. H.-W.) 

THEOLOGY, literally the science which deals with God or 
the gods. The word is Greek (Ofos', God ; X 6 yn^^ theory). 
But doctrine counted for less in Greek or Roman religion than 
in ('hristianity, and forms of worship for more. In the olde.st 
usage 0 (.i)X(\yQi were those who dealt in myths, like Hesiod 
and like the supposed Orpheus, the O^oXoyos par excellence. 
Paul Natorp ^ contends that OeoXoyla in Plato’s Republic 
refers wholly to the control of myths. He further denies that 
Aristotle identified his First Philosophy with a “ theology,” 
holding the text of the Metaphysics to be out of order and 

* Philosophische Monatshefte (1888), H^;ft i and 2. See also 
Theism. 
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corrupted, though from a very early period. He regards the 
Stoics as having initiated a philosophical theology, and gives 
numerous references for the “ three theologies which they 
dislinguisht'd. Thilo the Jew is also quoted as using Oiokoyo^ 
of poets, of iMoscs par excellence ^ and of Greek philosophers. It 
is j)Ossible that the epithet 6 co\oyo<s for St John may go back 
as far as Tapias. This is the first appearance of the term upon 
(duistiaii ground. The primitive application of O^oXoyai to 
the poets and myth-fanciers meets us again in Church writers ; 
but there is also a tendency to use the name for a philosophical 
theology based on the doctrine of the Logos. In this sense 
Gregory Nazianzen also receives the title ^coAoyos. His 
TTfp/. 6 eo\oyia<i is a dissertation on the knowledge of God.^ 
Many centuries later Abelard generalized the expression in 
l)Ooks which came to bear the titles Theologia Christiana and 
Inlrodiictio ad Tlieologiam. (Abelard speaks himself of “ thco- 
logia noslra.”)*** It is of interest to note that even in these 
books tlic Trinity and Christolog)' are the topics of outstanding 
im|)ortancc. In the Suinnia Thculogiae of Thomas Aquinas the 
technical sense is fully established. Except in special circum- 
stances which generally explain themselves, e.g, “ Homeric 
Theology” (a book by Nag(‘lsbach), Old 'Testament Theology, 
Comparative 'Theology, Natural 'J'heology, the word in modern 
languages means the theology of the Cliristian Church. What 
follows here will be confined to that subject. 

While the word points to God as the special theme of the 
theologian, other topics inevitably find entrance. 'Theistic 
Contents philosophy thinks of God as the absolute being ; and 
of every monotheistic religion insists, not indeed that 

theoioxy* knowledge of God includes all knowledge, but 
that this supremely important knowledge throws fresh light 
upon everything. So, with an added Christian intensity, St 
Paul dcckires ; “ If any man is in Christ, he is a new creature ; 
the old things are passed away ; behold, they are become 
new. Put all things are of God, who reconciled us to himself 
through Christ ” (2 Cor, v. 17, 18). A minimum division might 
be threefold — Gotiesbegriff, Selhstheiirfeilung, Weltanschauung.^ 
But historically it is more important to note that Christian 
theology has developed as a doctrine concerning Christ : his 
relation to God, our relation to God in or through him. For 
Christ is viewed as bringing redemption — a conception of im- 
portance in many religions, but in none so important as in 
Christianity. Indeed, another possibility opens up here. In- 
stead of being mainly a doctrine concerning God, or one con- 
cerning Christ, theology may be construed as lieing mainly the 
theory of Christian experience. Most schools of theology will 
concur, however, in giving prominence to a cornplcmentar)' point 
of view and making their systems a study of Divine rnjelation. 
Even if they acc ept Natural 'Theology, they generally hold that 
Christian the.ology, properly so called, begins at a further point. 
'Those who deny this were formerly ('ailed Naturalists, i.e. 
deniers of supernatural revelation ; those who extend the 
province of reason in theology, and push hack the frontier 
of revelation, are often called Rationalists.'^ Such being the 
Theology usual point of view, it is plain that the claim of 
as a theology to be a science, or a gr(jup of sciences, is 
science, made in a sense of its own. In so far as thecjlogy is 
orderly, coherent, systematic, and seeks to rest upon good 
grounds of some sort, it may be called a science. But, in so far 
as it claims to deal with special revelation, it lifts itself out 
of the circle of the sciences, and turns away from natural 

1 Other usages of 6€o\oyla arc the Divine nature of Clirist (St 
John Chrysostom, cpiotcd in Konstantinidcs* Greek Lexicon), Old 
and New iestaments (Thcodoret, tb.) ; Greek theology and Mosaic 
or revealed theology (Theoiloret). 

® K. Nitzscli in Ilcrzqg-PIitt, Jtealeneyk. (1877). Fuller details 
regarding Abelard’s writings in tlie same author's art. in Herzog- 
Hauck (1.S96). 

* So J^itschl, following Schleiermacher, JJcr Christliche Glaube, 

§ 30. 

* A. W. Benn {History of English Rationalism in the igth Cent.) 
g(X;s beyond ordinary usage in defining rationalism as a militant 
theory opposed to all belief in God. 


knowledge towards what it regards as more intimate messages 
from God. 

I'wo special usages should be noted : (i) a medieval use of 

“ theology ” for mystical or intuitive knowletlgc of God, as in the 
well-known book called Thcologia Gcrmanica ; (2) “ theology 

])ropcr,” in Protestant systems, is the portion of theology which 
deals directly with the doctrine of God. 

Another characteristic of theology is its secondary and 
reflective character. Religion, therefore, is earlier than theo- 
logy. Or the theology which religion contains is in Theology 
a state of solution — ^t'aguely defined and suffused and 
with emotion ; important practically, but intellcctu- Mlglon, 
ally unsatisfying. “ Scientific ” theology contrasts with this 
as a laboratory extract. History may soften the contrast by 
discovering transitional forms, and by showing the religious 
interest at work in theoh^gy as well as the scientific interest 
affecting early utterances of religion. Still, this contrast enters 
into the meaning of divines wlien they say that they are at 
w(3rk upon a science. A religious man need no more be a 
theologian than a poet need have a theory of aesthetics. 

Where, them, arc wc to look for (diristian theology? It is 
not the truism it may .seem if we reply that wc are to find it 
in the writings of theologians. As authorities control- 
ling their work, theologians may name the Bible, 
or tradition, or the religious consciousness, or the Church, or 
some combination of these. But the teaching of the Bible is 
not systematic, and the authority of consciousness is vague ; 
while the creeds into which Church traditi(jn crystallizes emerge 
out of long theological discussions. Ordinarily, doctrine has 
been in close connexion not only with edification but with con- 
troversy. Anselm of Canterbury stands almost alone among 
the great theological masters in working purely from a scientific 
interest; this holds alike of his contribution to theism and of 
his doctrine of Atonement. Among the earlier theological state- 
ments are catechetical books, e.g. Cyril of Jerusalem. These 
books record doctrinal instruction given, for practical ends, to 
laymen of adult years who wore candidates for baptism. Dis- 
interestcid discussions by experts for experts is medieval rather 
than primitive. Mod(Tn catechisms in the form of question and 
answer for the instruc tion of baptized children are sometimes 
convenient if dry summaries of doctrine (e.g. the Westminster 
Assembly’s Shorter Catechism) ; but sometimes they have the 
glow of religi(jus tenderness, like Luther’s Lesser Catechism, or 
the Heidelberg Catechism, They generally expound (i) The 
Ai)ostles’ Creed, (2) the Ten Ccanmandments, (3) the I.ord’s 
Prayer. Medieval theology has an appearance of keeping in 
touch with the Apostles’ Creed when it divides the substance 
of doctrine into (usually) twelve “ articles ” — not always the 
same twelve — a reminiscence of the legendary composition of 
the Creed in twelve sections l)y the twelve apostles. This 
treatment, however, has little real influence upon the structure 
of medieval theology. German Protestant writers, again, follow- 
ing their catechisms, often distinguish three articles — of the 
Father, of the Son, and of the Holy Spirit. This, too, is no more 
than convenient phraseology. 

Before the Christian age. then; liad been a good deal of reflective 
thinking in the Jewish schools, though the interest there was legal 
rather than speculative. 'I'o some extent Christianity in- . . . 

herited this Jewish theology. True, Jesus Christ sprang 
from the people. He was a “ layman ” (Paul Wcrnle), with- 
out technical Jewish lore. The great attainment of the Old Testa- 
ment, ethical monotheism, had become the common property of the 
nation ; it occurs in Christianity as a simple presupi>osition. Early 
(i'hristian writers find it unnecessary to prove what no one dreams of 
questioning. Along with this great doctrine there pass on into Cliris- 
tianity the slowly attained hope of resurrection and the dreadful 
doctrine of future punishment for the wicked. Leading thoughts in 
the teaching of Jesus, so far as they are new, are the Fatherhood of 
God — new at least in the central place given it — the imminence 
of the “ kingdom " or judgment of (iod, and Jesus' own place as 
“ Messiah,” i.e. as king (and as judge). The “ second founder ** of 
Christianity, Paul of Tarsus, was Indeed rabbinically trained. His 
recoil from Judaism is all the more intense because of p . 
the special intellectual presuppositions which he con- " ’ 

tinucs to share with Judaism. In many respects, Pauline Chris- 
tianity is the obverse of the Pharisaic creed. Modern Christians are 
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tempted to chartjc the seeming extravagance of St Paul’s thought 
upon his Jewish inheritance, while modern Jews are tempted to 
stigmatize them as grotesque exaggerations of reasonable rabl>inical 
doctrines. Probably lx)th are right, and both wrong. The germs 
were Jewish ; but, transported to a new soil, aiul watered with a 
new enthusiasm, they assumed new forms. 'I'hese cannot claim 
the merit of correctness, but they are works of religious genius. 
At the same time, they employ all tlie resources of dialectic, and 
have, therefore, taken (piite half the journey from primary religion 
to theology. But the tlislocation of religious thinking, when 
Christianity ceased to be a Jewish faith aiul found a home with 
(lentiles, destroyed the continuity of Paiilinism ami of Jewish 
thought working thro\igh St Paul. In later times, when Paulinism 
revived, the epistles spoke for themselves, though tiiey were not 
always correctly understood. It should be added that, according 
to A. Harnack, Hellenistic Jmlaisiii had worked out the principles 
of a theology' which simply' passed on into the Greek-speaking 
Christian Church. 

Besides the teaching of Jesus (best preserved in the first 
three gospels) and the tem hing of Paul (in six, ten, or thirteen 
Coauats recent “ science of New Testament 

of New theology finds other types of doctrine. The Epistle to 
Testa' the Hebrews is a parallel to Paulinism, working out 
upon independent lines the finality of Christianity 
and its superiority to the Old Testament. 'I'he Johannine 
Gospel and Epistles are later than Paulinism, and presuppose 
its leading or less startling positions. Whatever historical 
elements may be preserved in Christ’s discourses as given in the 
Fourth Gospel, these discourses fit into the author’s type of 
thought hotter than into tiie synoptical framework. They have 
been transformed, t Peter is good independent Paulinism. 
'fhe Epistle of James may breathe a ('hrislianized Jewish 
legalism, or, as others hold, it may breathe the legalism (not 
untouc'hed by Jewish influences) of popular Gentilc-Christian 
thought. The Johannine Apocalypse is chiefly interesting as 
an apocalypse. F. C. Baur and liis school interpreted it as a 
manifesto of anti-Pauline Jewish Christianity ; on the contrary, 
It closely approai'hes Paul’s doctrine of the Atonement and his 
Christology. Other writings are of less importance. Acts is 
indeed of interest in showing us Paulinism in a later stage ; the 
writer wishes to reproduce his great master’s thought, but his 
Paulinism is siinplifi(‘d and (ut down. Possibly the Pastoral 
Epistles show the same process. When we go outside the New 
Testament, this involuntary lack of grasp becomes even more 
marked. 

Neither the theory?- of infallible inspiration, with its assertion of 
absolute uniformity in the New Testament, nor Baur’s criticism, 
with its assertion of irreconcilable antagonisms, is borne out by' 
facts. The New Testament is many-side(i, l)iit it has a prctloinincint 
spiritual unity'. Only' in minor details do contradictions emerge. It 
is to be remembered that criticism has broken u])the historical unity 
of the New 'restament collection and placed many of its components 
side by side w'ith writings which have never been canonized, 
and which conservative writers had supposed to bt‘ distinctly 
later. But in regard to date there has been a remarkable retreat 
from the earlier critical assertions. And at any rate, sinee tlu; Now 
Testament canon was set up, New' Testament w'ritings have had a 
theological influence which no others can claim. 

On both sides of the great transition from being a Jewish to 
being a Gentile faith, Christianity, according to recent stmly, mani- 
. f(‘stct! itself as “ enthusiastic.” We may <Ustinguish 
j several points in this conception, (i) Most important, 

tsam* perhaps — the end of the w'orld was held to be close at 

hand. ” Kingdom of God ” as gen(*rally used was an eschatological 
concept ; and, whatever difficulties there may lx? as to certain 
gospel passages, ( hrist, to say the least, cannot have disclaimed 
this view. The w'atchword rings through all the New Testament — 
” the Lord is at hand.” A broader po])ular form was given to this 
expectation in ” Chiliasm ” — the doctrine of the ” Thousand ” 
years’ reign ^ of Christ on earth (Rt^v. xx. 1-7). But even Chiliasm 
— which itself has its subtler and its grosser modifications — is found 
in early Gentile as w'cll as in early Jew'ish Christianity. (2) i Corin- 
thians shows us a Christian community filled with disturbances, 
and apparently w'ithout recognized officials. The democratic, or 
rather theocratic, rights of the spiritual man were for a time relied 
on to extemporize so much Church government as might lx; needed 
till the Master returned. Yet the Ijcginnings of Church order come 
earlier than those of iloctrine proper, and much earlier than the 
cooling of eschatological ho^^ies. (3) There are traces inside and 


^ Four hundred years is another significant figure in the Jewish 
book, 4 Ezra. 


outside the New Testament of aversion to receiving back into 
Church fellowship those who, after confessing Christ, had been 
guilty of grave sins. The New Testament evidence is by no means 
uniform (contrast Hcb. vi. 4-6, x. 26-31 ; i John v. 16 ; with 
2 (’or. ii. 7) ; but this high conception of Church holinrss is attested 
by a series of rigorist ” heresies ” during the early ci ntiiries ; and 
nothing could be more characteristic of eschatological enthusiasm. 
Those who had Ldleii were not banished from hope, even by the 
rigorists. Still, their case w'as hold over for a higher Judge ; while 
the Church, especially in these more I'uritan and separatist groups, 
kept her garments white. (4) The enthusiastic view of the possi- 
bilities of the Christian life — associated, as modern and especially 
Western Christians must suspect, with shallow ext( i iud views of 
sin — lent itsi'li to belief in sinless perfection. Even St has 

been supposed, not without a certain plausibility, to teach the 
sinless per lection of all real Christians. The West, w-illi its theology 
protesting in the background, but in vain, still sings the prayer of 
the Te Deum : " \’ouehsafe, O Lord, to keep us this tlay without sin.” 

Such an enthusiastic tenqier does not kuid itself to cool theory. 
Why should theology labour at definitions ? ” The T.ord is at 

hand ; ” a Christian’s one wisdom is to be ready to „ . . 

meet him. And yet materials for theology were rii hly 
provided even during this period. That is true alxivt all 
of the man whom we know best in New 'restament (la> s — 

St Paul. Himself through and through animated with the joyful 
ho])e, even wiien prepared to surrender (2 Cor. v. K ; Phil. i. 23, 
ii. 17) the prospect of personal survival (i Tlu?ss. iv. 17 ; i C^or. 
XV. 51, 52) until that bright day. yet as a tcadier he lays 
such stress upon ('hrist’s first coining that the emi)hasis on tiic 
second Advent may be struck out — leaving still, w'e might almost 
claim, a compUde Paulinism. He who plamuxl his campaigns to 
the great civilized centres of Corinth, Ephesus and Rome, and 
thus prepared for a historic future of wliich he did not dream, 
(Irtwv his paralkds of thought with no less firm liaml. and show'ed 
himself ind(‘ed ” a wise master-builder.” 

Tn one asp<‘ct IMontanism is the central reaction of the primitive 
Christian enthusiasm against the forces which were transforming 
its character. Of course it hail othi'i* aspects and elements as W'ell, 
Hippolytus and Novatian repeat the protest less vehemently ; 
Donatism shows it l)len(led w'ith later hierarchical ideas. 

But, w'hen the enthusiasm cooled, it w'as (.ireek thought w'hich 
interpreted the contents of Christianity. The process of change 
is called by Harnack sometimi's ” .secularization ” and 
sometimes ” Hellenization.” “Acute Hellenizing,” w’e are 
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told, took the form of (inosiicism. The (biostics were 
the “ first theologians.” W'hen the Cliurch in turn began to produce 
a theology of her ow n she was imitating as w'ell as guarding against 
those wayward sj)irits. W'hat was to be the central tO])ic ? 'I'he 
Church’s first cri'ed had boon “ the Fatherhood of (iod and the 
Messiahship of Jesus ” (A. Rilschl) ; l)ut the “ Rult‘ of Faith ” 
(Irenaeus ; 'rertullian, w’ho uses the exact expression; Origen) — 
that summnry of religiously important facts which was meant to 
ward off error without reliance on speculations such as the Logos 
doctrine — built itself up along the lines of the baptismal formula 
of Matt, xxviii. 19.- 'there are traces in the New' 'I’estamcnt of a 


luaptisrnal confession simply of the name, of Christ (1 Cor. i. 13, 15 ; 
Rom, vi, 2 ; cf. even the late verse Acts viii. 37), not of the three- 
fold name. Moreover, textual criticism points to an early typo of 
reading in Matt, xxviii. 10 without the threefold formula. Still, 
it is strange how completely this seemingly isolated passage takes 
command of the development of early theology. 

Out of the l^ule of Faith there came in time what tradition mis- 
calls the .\postlcs’ Cri'cd- the Roman baptismal cri'ed, a formulary 
of great importance in all the West ; then other creeds, wliich 
also are in a sense expansions of the Rule of Faith. The (ireek 
mind threw itself upon the problem — who ])recisely Is Jesus Christ 
the Lord ? His Messiahship is asserted ; w'ho then is . 

this Me.ssiah ? and this second figure in the baptismal 
confe-ssion ? A jirovisional answ er, linking Christian ^ ^ 

theology with the philosophical theology of antiquity, ^ ^ m 
asserted Jesus Christ to be the divine I.ogos. But this 
assertion was t'xpanded and refined upon till two great 
doctrines had been Imill up— that of the Trinity of divine Persons 
in the unity of the Godhead, and that of the union of tw'o distinct 
natures, divine and human, in the person of Jesus Christ. It is 
curious that the Syrian cliuicli of the 4th century (c.g. Aphraates) 
W'as almost unaffected by the great dogmatic deflates. But there 
is no hint of a reasoned rejection of Greek developments in favour 
of primitive simplicity, still less of any indcjiendent theological 
development. Aphraates accepts the I^ogos Christology, and, soon 
after his time, his church is found on the beaten track of orthodoxy. 


® If Tlarnack is rigfit in regarding a New Testament canon as 
one of the “ A)X)stolical authorities ” which the Church brought 
into the field against Gnosticism, we see the truth on historical 
grounds of the position taught on dogmatic grounds by R. Rainy 
{Delivery and Development of Christian Doctrine ) — scriptural faith 
not the starting-point but the goal of theological development. 
'The starting-point is rather the “ Rule of Faith.” 
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Modern ( hrislians generally trust this development ; and all 
of them must admit that it seeks to answer a question arising 
out of the i-lenuMits of New Testament belief. There is one (iod ; 
Init also there is one Lord ; how are the two related ? The strongest 
claim that can be put forward for the doctrine of the Trinity is 
that it is loyal to Christ without being disloyal to the Divine unity. 
Concurrent ly, tliere was a speculative or philosophical interest ; 
and some ] prefer to defend Tnnitarianism as a reconciliation of the 
personality with the infinity of God. But the biblical materials 
worked up in the doctrine betray little sign of any except a religious 
interest. We may take it as well established that St Paul (2 Cor. 
viii. 9 ; Pliil. ii- 5-i 0 taught the personal pre-existence of Christ. 
A. M. Fairbairn ‘{Phil, of Christian Religion, p. 476) has argued 
that Paul could not have given this teaching unless he had known 
of ('hrist’s advancing the claim. Fairbairn barely refers to the 
Fourth Gospel in this connexion, and it is doubtful whether Matt, 
xi. 27 will bear such weight as he puls upon it. Of course, we 
miglit seek to infer an unwritten tradition of Christ’s words ; but 
without })odautic ultra-Prolcstant devotion to written scripture, 
one may distrust on scientific grounds the attempt to reconstruct 
tradition l)y a process of inference. If such records as John vi. 36, 
viii. 5«, xvii. 3, 4 can be taken as historical, we may feel certain 
that Jesus taught his pre-existence. If not, modem Christian 
minds will hardly regartl the doctrine ns more than a speculation. 
N et we should mention another argument of some weight, 'fhere 
is no trace that any Jewish Cliristian critics cliallenged St Paul’s 
('hristolo};y. This inay point to its being the Christology of the 
whole Church. If so. who could first teach it except the one Master ? 

W. Bousset has suggested that the title " Son of Man " (Dan. vii. 
13), used by Jesus, may have come to inqdy for all early Christians 
personal pre-existence. W. Wredc and others have more boldly 
conjectured that the Clu'ist’s pre-existence had become an accepted 
element in Jewish Messianic — it certainly occurs in one portion of 
the Book of Fnocli and in 4 i'.zra and that Paul merely trans- 
h'rred to Jesus a doctrine which he had held while still in the Jews’ 
religion. “ Sou of Ciod ” might seem to carry us further still ; 
but the Old Testament makes free use of the title as a meta- 
pliorical honour, and we liave no proof that any jenvish school 
interpreted the ]dnase differently. 

Tlie rival tN’pe of tiarly theology is known as Adoiitionlsm or 
Aiioptiaiiism {q.u.). According to it, the man Jesus was exalted 
to Messianic or ilivino rank. It lias been argued that 
Adoption- narrative of Christ's baptism points to an Ado])tionist 
ism, Christology, and that the gciK'n fogies of Jesus (through 

Joseph) presuppose this type of belief, if not a still lower view of 
Christ’s pi'rsoii. It has further been argued that tlic narratives 
of the Virgin birth (Matthew, Luke) are an intermediate stage in 
(diristology. When pre-existence is clearly taught (Paul, John), 
virgin birth, it is suggested, loses its importance ; another theory 
of Divine Sonship has established itself. This trenchant analysis is, 
however, not universally admitted. F urther development of doctrine 
weeded out the last traces of Adopt ioiiist belief,^ tliough ('hrist’s 
exaltation continued to be taught in correlation to Mis humilia- 
tion (Phil. ii. 8), and became in due time a dogmatic locus in 
Protestantism. 

The lineaments of Greek Christian theology show themselves 
more (Jcarly in Justin ^lartyr than in the other Apologists, but 
Justin plainly in Irenaeus, who, with little specu- 

irenaeus, lative power, keeps the safe middle path. Tertullian^ 
Tertui- legal training as a lawyer was a curious coincidence, 

lian, j£ j^Q^Fing more, and those legal concepts which show 

themselves strongly in him have done much to mould the 
Western type of Christian theology. He had great influence 
on the course of Latin theology, partly through his own 
writings, but still more through the spell he cast upon Cyprian. 
At Alexandria, C'lement and his great j)upil Origen state Chris- 
tianily in terms of philosophy. Origen’s treatise, Pmzr/7>//-v, 
is the first and in some respects the greatest theo- 
logical system in the whole of Church history. The 
Catechetical school was primarily meant for instructing adult 
inquirers into Christianity. But it had attained the rank of a 
("hri.stian university ; and in this treatise Origen does not 
furnish milk for babes ; he writes for himself and for 
like-minded friends. Wildly conjectural as it may seem, his 
thinking — though partly Greek and only in part biblical — is 

* Tlic passages referred to have sometimes, but with no great 
probability, been regarded as Christian infiltrations. 

* Adoptionism is one .species of Monarch ianism. 'Phe otlicr 
species, Modalism, has its most important type historically in 
Sabellianism. And the name Sabellianism is often loosely applied 
{e.g. to Swedenborgianism) to any modalistic Monarchianism 
(Christ one phase of God. Not three persons in the Godhead, but 
a threefold revelation of a God strictly one in person). 


775 

completely fused together in his own mind. Nor does it ever 
suffer from lack of thoroughness. It may be summed up in one 
word as the theology of free will. 

Unfaltering use is made of that conception as a key to all religious 
and moral problems. Usually, apologists and divines are hampered 
by the fact that, beyond a certain limited range, men cannot bo 
regarded as separable moral units. A new world, after death, may 
be called in to rcdn;ss the balance of the old ; but anomalies remain 
which faith in a future immortality does not touch. Origen called 
in a second new world — that of i)rc-cxistencc. All souls were tried 
once, with equal privilege ; all fell, save one, who steadily clave 
to the Logos, and thus merited to become in due time the human 
soul of Jesus Christ. No higher function could be given to free 
will ; unless, by an extravagance, some theologian should teach 
that the Almighty Flimsclf hatl merited His sovereignty by the 
virtuous use of freedom. On tlie other hand, a shadow is cast 
upon the future by Origen’s fear that incalculable free wall may 
again deport from God. Human birth in a grossly material body 
is partly due to the pre-temporal fall of souls ; here we see in Origen 
tlie Greek, the dualist (mind and matter), the ascetic, and to some 
extent the kinsman of the Gnostics. But he breaks away again 
when he assert.s that God ever wills to do good, and is seeking 
each lost soul until He find it. F'vcn Satan must repent and li\'e.* 

It wa.s not possible that this brilliant tour de force should 
become the theology of Christendom. Origen contributed one 
or two points to the central development of thought ; e.g, the 
Son of God is “ eternally ” begotten in a continuous process. 
But while to Origen creation also was a continuous process, an 
unspcciilativc orthodoxy struck out the latter point as incon- 
sistent with biblical teaching ; and we must grant that the 
eternal generation of the Divine Son adds a more distinctive 
glory to the Logos when it is no longer balanced by an eternal 
creation. Wliile the Church thus lived upon fragments of 
Origen’s wisdom, lovers of the great scholar and thinker, who 
hacl dominated his age, and reconciled many a heretic to his 
own version of orthodoxy, must submit to have him branded 
as a heretic in later days, when all freedom of thought was 
falling under suspicion. 

For a iim(‘, freedom in scholarship lingered in the younger 
rival of Alexandria, the school of Antioch ; though speculation 
was never so strong there. Alexandria, on thcj other hand, 
tended to be unduly spciculativc and allegorizing even in its 
s(‘holarship. The antagonism of the two scliools governs much 
of the history of doctrine ; and behind it we can trace in part 
the cemtrast between Church Platonism and what churchmen 
called Aris tot el ianism. 

Arius, a Libyan by birtl), of Antioch by training (though 
earlier than the greatest days of that theological scliool), and a 
presbyter of .Mexandria, repn'sents the w'orkiiig of Aristo- ... 
Ii'lianisni. His chief opponent, Athanasius, is probal)ly 
tbti greatest Christian, if Origen is the greatest thinker, among all 
the (.ireek fathers. Few will deny that Athanasius stood for the 
( liristian view of the questions at issue, upon the prin- 
ciples held in common by all disputants. Arius re])re- 
seated a shallow if hont*st intellectualism. He found it 
necessary to think clearly and define sharply; but Athanasius 
found it necessary to believe in a divine. redemj)tion. According 
to ITamack, Athanasius sinqdiried the faith of his time by fastening 
on the es.sential point — human immortality or “ deification ' 
through the fnearnation of true Gotl. Cosmic theories of the work 
of a Logos siibonliiiate to the Father fell into the background. 
’OpooOffios, .successfully discredited earlier as a Sabellian formula 
by Paul of Sainosata, w'as now found to be the one unambi- 
guous term which assertetl that Christ w?is truly God (Council of 
Nicaca, A.D. 325) and {nr6<TTaaif (Lat. persona) became the technical 
name for each of the Divine Three. Athanasius himself tried to 
draw a distinction between affirming the Son i/zowVior, and 
calling Him fiovoovcrios. Yet it seems plain that he considered 
Sabellianizing reduction of the Divine Persons to phases or modes 
in the unity a lesser evil than regarding the Logos (with Ariiis) 
as a creature, however dignified. This was made plain by the 
leniency of Athanasius tow^ards Marcellus of Ancyra. In those 
days there was no word for “ Person ” as motlern philo- 
soT)hy defines it ; perhaps no word would have served 
the purpose of the Church if precisely so defined. The ^'csult 
is, however, that a critic of doctrine sometimes questions whether 
Athanasianism offers a definition of the mystery at all, or only 

^ Ilarnack takes a different view of Origen ; the certainty of 
ultimate salvation overbears free will with a sort of physical neces- 
sity. He also thinks that in Origen's esoteric d(K'.trinc the liistorical 
Christ becomes unimportant, 'lhat is a severe judgment. 
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a set of sanctioned phrases, and a longer list of phrases which are 
proscribed as heretical. The long and dubious contliets of opinion 
concern Church history but left few traces on doctrine ; Athanasius 
never flinched through all the reaction against Nicaea, and his 
faith ultimately conquered the ('atholic Church. There is only 
this to notice, that it conquered under the great Cappadocians 
(Basil, Gregory Nazianzen, Gregory of Nyssa), who 
represented a somewhat ditterent ty]>e of teaching. ‘ 
ps oc sas, Trinity in Unity stood firm ; but, instead of recog- 
nizing God as one yet in some sense thnu*. men now began to 
recognize three Divine beings, somewhat dolinitely distinguished in 
rank each from each anil yet in some sense one. Athanasius’s piety 
is thus brought into association with the details of T.ogos specula- 
tion. The new type passed on into the West tlirough Augustine, 
and the so-callcd Athaiiasian creed, which state's an 
Augustinian version of Crreek dogma. 'I'liere is ituleed 
. one immense change. Subordinationism is blotteM out. 
innltart* even than by Athanasius. On these lines mo<lein 

anlsm, popular orthodoxy maintains the doctrine of the Trinity. 
It seeks to prove its case by asserting first the divinity of Christ, and 
secondly tlie personality of the Holy Spirit. The modern idea of 
personality, though with doubtful fairness, helps the change. 

'riie first great supplement of the doctrine of the Logos or 
Son was the more explicit doctrine of the Holy Spirit. Mace- 
Doctriae donius, who defendi'd the semi-Arian or Ilomoioiisian 
of the position that the Spirit was merely a Div'ine in- 
spMt, fluence — Origen had held the Spirit to be a creature 
— was branded as a heretic (Synod of Alexandria, 362 ; Council 
of Constantinople, 381 ) ) a strong support to Cappadocian or 
modern Trinitarianism. Then, in the light of the affirmation 
of Christ’s full divinity, the problems of His person necessarily 
received further attention. Did the Divine Logos lake the 
place of the higher rational soul in the humanity of Je.sus ? 
So Apollinaris or Apollinarius of Laodicca taught, hut the 
Council of Constantinople (381) marked the ])osition as heretical. 
Did the two natures, human and divine, remain so separated 
in Jesus as to jeopardize the unity of His person ? This was 
the view which Cyril of Alexandria ascribed to Nestorius, who 
hesitated to call Mary ^?cotokos', and represented the tradition 
of the Antiochene sc'hool. Su('h views were marked as heretical 
by the Council of Ephesus (431), the decision resulting in a 
profound and lasting schism. Did the two natures coalesce in 
Monophy* Jesus so as to constitute a single nature ? Tliis is 
aitcM. the Monophysitc or Eiit\-chian view, developed out 
of the iVlexandrian tradition (“ EutNchianism is simply Cyril- 
lianism run mad,” A. H. Bruce). 'Fhc Coum il of Chalcedon 
(451) rejected the Alexandrian extreme in its turn, guided by 
Leo of Rome’s celebrated letter, and thus put the emphasis on 
the duality rather than the unity in Christ’s person. Another 
grave and lasting schism was the result. Two great doctrinal 
traditions had thus been anathematized ; the narrow line of 
orthodoxy sought still to keep th(* middle track. Was there at 
Monotbe- least unity of will in Jesus ? No, said orthodoxy' ; 
letea. He had tw'o independent faculties of will, divine and 
human. The Maronites of Syria, reconciled to the .see of Rome 
in 1182, probably represent the Monolheletc schism. John of 
Babypoa- Damascus’.s theory of Enhypostasy (Christ’s manhood 
ttuy^ not impersonal, but made personal only through 
union with His Godhead) is held by some to be the coping- 
stone of this great dogmatic development. 

In the Trinity the problem is to combine independence and 
unity ; in Christology^ to combine duality of nature - with the 
Thedetf- unit)'^ of the person. Verbally this is done; is it 
Bitlona done substantially ? The question, Who is Jesus 
fa Baat Christ ? has been pushed to the very end, and authori- 
andWeat datively answered in the definitions of Church ortho- 
doxy. With these the Orthodox Greek Churches - and with 

Harnack and F. Loofs descri!)e them as belonging to the 
Homoiousian party — believers in the .Son’s “ likeness of essence 
to the Father’s, not " identity of essence." Bethunc Baker vehe- 
mently denies that these great leaders were contented with 
Homoiousianism. Anyway, we must remember that radical theology 
had gone to much greater extremes in denial (Anomai-ans — the Son 
unlike the Father). It was not by any metins exclusively the 
" battle of a diphthong." 

* Spanish Adoptianism breaks up the unity almost without 
disguise. 


their divergent decisions the various non-Orthodox Eastern 
Churches, Coptic, Armenian, &c. — desire to rest .satisfied ; 
theology has finished its work, unless in so far as it is to be 
codified. It is never true while men live that thought is at a 
standstill ; but, as nearly as it may be true, Eastern theology 
has made it so. In the West the decisions of the grc'at conm ils 
have been accepted as a datum. They enter into the basis of 
theology; results attained by long struggles in the East are 
simply presuppositions to the West ; but, for the most part, 
no independent interest attaches to them in the Western world. 
They arc taken as involved in redemption from sin — in the 
Atonement, or in the sacraments. Belief in the Trinity is 
almost unbroken. Western Christendom wishes to call Clirist 
God ; even the Ritschlian school uses the wonted language' in 
the liglit of its own definitions. For others, the 'IVinily is the 
accepted way of making that confession. It becomes of prac- 
tical importance, according to S. T. Coleridge,® in connexion 
with Redemption. It passes, therefore, as a datum of revela- 
tion. In Christology the tradition has been more frequently 
challenged since the Reformation. 

Harnack criticizes the doctrinal development. He considers that 
Christianity is l)est defetuh'd on the basis of the doctrine tliat 
Christ is a man chosen and etpiipped for His task by God. But 
in the Eastern Church the religions interest, as he thinks, points 
to Monophysitism. Dyophysitc orthodoxy has sterilized Eastern 
Christianity, or thrown it uj>on inferior forms of piety* Of course 
this dot's not mean that Harnack considers monojdiysitism nearer 
the historic truth, or nearer t)ie normal type of Christian thought. 
On the contrary, he would litdd that the scholarly Iradition of 
Antioch more nearly reaches tlie real historienl manhood of Jesus. 
But if it be presupposed that tlic purpose of Christ’s mission was 
to deify men by bestowing ])hysiral immortality, then we must 
assume, first, Christ’s essential Godhead, ami, secondly, the fusion 
of His divine and human natures. Whatever be the truth in the 
assertion that death rather than sin is the enemy dreaded by l^astern 
Christianity, and immortality rather than forgiveness tlie blessing 
craved, it is dilfie.ult to take the talk about deification as anything 
more than rhetoric. Did thi'y not start from belief in one* God ? 
Was not polytheism still a living emnuy ? It is a mor«‘ obvious, if 
perhaps a more vulgar, criticism of the great development to say 
that it was too sinqily intellectual— -seeking clear-cut definitions 
and dogmas without measuring the resources at the cornmaiul of 
Christians or the urgency of their m'cd for sucli things. We arc 
sometimes told that tlie councils simply denied error after error, 
affirming little or nothing. But the Trinity and the Hypostatic 
Union are vast speculative constructions reared upon slender 
biblical data. To complain of the over-subtlety of a theological 
adversary is a recognized move in the game ; it may constantly 
lie playa'd in good faith : it proves little or nothing. The facts 
appear to lie, that the Church ernharked confidently on the task 
of blending philosophy and religion, that the Trinity satisfied most 
minds in that age as a rational {/’.<■. neo-platonic) construction, 
hut that in Christology the data or the.* mclliods proved less tract- 
able. If two n.atures, divine and human, are added to each other, 
w'hat can tlie humanity be except one drop in the ocean of divine 
power, wisdom, goodness > 'I'lie biblical authorities plainly set 
lorth " the man Christ Jesus,” but theological science failed to 
explain how Godhead and manhood came together in unity. Fact 
and theory sprang asunder ; for theory had done its utmost, and 
was baffled. .Another admission ought to be made. Western con- 
tributions to the prolonged debate constantly tended to take the 
form of asserting truths of faith ratlu'i* than theories. Yet what 
was the whole process but a colossal tlieory ? * 

One perplexity connected with theology is the question, How 
far does Christianity succeed in embodying its essential interests 
in its doctrines.? The. Orthodox Eastern Church p^rther 
might seem to have succeeded beyond all others, elementa 
Factions of lay-folk, who quarrelled furiously over loCatho 
shades of opinion never heard of in the West, and 
scarcely intelligible to Western minds evc'n if expounded, might 
seem to have placed their sincerity beyond all question. And 
yet there were at least two other developments which were 
important in the East and jiroved still more so in the West 
— the legal development and the sacramental. The name 

Catholic ” is one which Protestant Christians may well 

* Cf. Aids to Reflection, Aphorism 2, Comment. 

* A. M. Fairbairn takes the rather unusual view that Greek 
Christian theology w'as the climax of the jirocess of Greek philosophy, 
and so far alien to piety, although he is far from banishing specula- 
tion out of theology. Christ in Modern Thcol., pp. 81, 90. 183. 
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hesitate to resign to their rivals. Yet there is convenience and 
no small significance in connecting the term with a certain 
characteristic and un-Protestant type of the Christian religion. 
Catholic ism is not dogma only, but dogma plus law plus sacra- 
ment. From very early days Christianity was hailed as the 

new law ; and the suppression of the rigorist sects, by 
definitely giving law supremacy over enthusiasm, aggrandized 
it, but at the same time aggrandized the sacraments. The 
Western Christian must needs hold that the Eastern develop- 
ment was incomplete. It laid these things side by side ; it 
did not work them into a unity. The latter task was accom- 
plished with no little power by the Western Church in the 
period of its independent development.' The Greek and the 
Roman Catholic Churches stand united against Protestantism 
in the general theory of law and of sacraments ; but a 
Protestant can hardly doubt that, if Catholicism is to be 
accepted, a Catholic organization and doctrine are better 
furnished by the Western Church than by the arrested 
development of its rival, 

I'lic tlvory of asceticism had also to be more fully worked out 
and hcttcT harmonized with Church authority. The priesthood 
liad succ<‘ssive rivals to face. First, in the period of “ enthusiasm/’ 
the prophets ; then the martyrs and confessors ; finally the ascetics. 

The last, in regulated forms, are a permanent feature 
Ascetic Catholicism ; and tlic rivalries of these “ regular ” 

element, clergy with their “ secular ” or parochial brethren continue 
to make history to-day. That the ascetic life is intrinsically higher, 
that not every one is called to it, that the call is imperious when 
it comes, and that asceticism must be developed under Church 
control —all this may be c.oinmon to East aiul West. But, in the 
utilizaticjii of the monks as the best of the Church's forces, the 
Western Church far sur])asses the East, where meditation rather 
than practical activity is the monastic ideal, lii the West, “ en- 
thusiasm,” in the transformation under which it survives, is not 
merely l.^ridled but harnessed and set to work. 

The new developments of the West could not grow directly 
out of Eastern or even out of early Western conditions. They 
August grow out of the influence of Ambrose of Milan, but 
tine*s in~ far more of Augustine of Hippo ; and behind the 
fluence, latter to no small degree there is the greater influence 
of St Paul. Intellectual developments do not go straight 
onward ; there arc sharp and sudden reactions. Pclagianism, 
the rival and contradiction of Aiigustinianism, represents a mode 
of thought which appeared early in Christianity and which could 
count upon sympathizers bolli in East and in West. But, 
when the Christian world was faced with the clear-cut questions, 
Was this, then, how it conceived man’s relation to God ? arul 
Did it mean this by merit ? Augustine without miK'h difficulty 
secured the answer “ No.” In the East (Council of Ephesus, 
431) he was helped by the entanglement of Pelagianism with 
Nestorianisin, just as in the West the ruin of Nestorian prospects 
was occasioned partly by dislike for the better known system 
of Pelagianism. In Augustine’s own case, reaction against 
Pclngianism was not needed in order to mak(i his position clear. 
He may have left a vulnerable frontier in his earlier dealings 
with the same thorny problem of free will. Certainly his 
polemic as a Christian against the Manichaeism of his youth 
constitutes a curious preface to his vehement rejection of 
Pelagian libertarianism. Once again, a narrow track of 
orthodoxy midway between the obvious landmarks ! But 
Augustine had a deeply religious nature, and passed through 
deep personal experiences ; these things above all gave him 
his power. He was also genius and scholar and churchman, 
transmitting uncriticized the dogmas of Athanasianism and 
the philosophy of ancient Greece, according to his understanding 
of them. Without forgetting that Augustine was partly a 
symptom and only in part a cause — without committing our- 
selves to the onc-sidedness of the great- man method of con- 
struing history — we must do justice to his supreme greatness. 
If earlier times lived upon fragments of Origen, the generations 
of the West since Augustine have largely lived upon fragments 

' Loots declares that the very conception of a means of grace 
is medieval. 


of his thought and experience. On the other hand, not even 
the authority of Paul and of Augustine has been able to keep 
alive the belief in unconditional predestination. If in the West 
Athanasianism is a datum, but unexamined, and not valued 
for its own sake, Augustinianism is a bold interpretation of 
the essential piety of the West, but an interpretation which not 
even piety can long endure — morally burdensome if religiously 
impressive. The clock is wound up at the great crises of history, 
but proceeds to run down, and docs so even more rapidly in 
Protestantism than in Catholicism. It may be held by hostile 
critics that the whole thing is a delusion. More sympathetic 
judgments will divine unquenchable vitality in a faith whose 
very paradoxes rise up in new power again and again. Augus- 
tine’s (erroneous) interpretation of the Millennium (Rev. xx.), 
as a parable of the Church’s historic triumph, stands for the final 
eradication of [irirnitivc “ enthusiasm ” in the great Church, 
though of course millenarianisrn has had many revivals in 
special circles. 

Even if the Augustinian stream is the main current of We.stcrn 
piety, there are feeders and also side-currents. Ambrose, Augu.slinc, 
Jerome, Gregory the Great are known as the four Latin Fathers. 
Jerome is very great as a scliolar, and Pope Gregory as an adminis- 
trator. Ah a writer, too, Crregory modilies Augustinian beliefs into 
lorms which make them more available for Church teachiiig--a 
process very characteristic of Western Catliolicism and carried still 
further in later centuries (notably by Pt'ter T.ombard). Perhaps 
two side-currents of piety sliould be named. Tlicre is an 
ethical rationalism which can never be wholly suppressed Bthical 
in the Christian ('lunch by the Pauline or Augustinian 
soteriology. One tliinks one secs traces of it, though 
held down by other influences, in the whole of iiu'dieval 
theology, and notably in A]')elard. Tt disengagt's itself ^ 
ill the 17th century as Socinianism and in the 18th as Rationalism 
or Deism. Secondly there is a strong side-current in the mystical 
tradition, whicli we may perhaps treat as the modified form und(?r 
which the philosophical theology of the Cirt‘ek ('hurch maintaini^d 
its life in the medieval Wi‘st. If so, Mysticism includes in itself 
.'I pro])hccy of modern (Christian Platonism or idealism, with its 
cry of ” Back to Alexandria.” 

A Western echo of tlie ( hristological controversies of the East 
is found in the Adoptianism of Sp.ain (785 -818). Tliesc* Adopt ianists 
do not hold that ('lirist th(‘ person is adopted (He is God by birth), 
but liis human uatnrc may be.®* 'I'liere iniglit be need of this, 
indeed, if tlie Ailoptiaiiists' theory of redemption were to stand, 
according to which (dirist had taken to Himself a sinful human 
nature, and liad was]i(‘d it clean. This (*\trcme assiTtion of duality 
as against Christological unity was naturally marked as hercdicnl. 

Great advance is made in organizing Catholic theology by 
the fuller theory of saiTainents. The East had a tentative 
hesitating doidrinc of Iransiibslantiation ; ^ the West Sacra^ 
defines it with absolute precision (cf. Paschasius menta, 
Radbertus against Ratramnus ; the fourth Lateral! Council, 
1215). But if the medieval Church and modern Catholics 
regard the Eucharist as the principal sacrament, Protestants 
can hardly keep from assigning the supreme place, in the 
medieval system, to the sacrament of penance. If early 

enthusiasm ” conceived the Cliristian as almost entirely free 
from acts of sin, and if Protestant Paulini.srn conceives the child 
of God as justified by faith once for all, the full ( atholic theory, 
representing one development of Augustinianism, views the 
Christian as an invalid, perpetually dependent on the good offices 
I of the Chunh. The number of sacraments is fixed at seven,** 

I first by Peter Lombard, and the essence of the three sacraments 
which do not allow of repetition — baptism, confirmation, orders 
— is defined as a “ character ” ^ imprinted on the soul and never 
capable of being lost. We must mark the advance in formal 
completeness. Theology is now not merely the dogma of the 
Divine nature or of Christ’s person ; it is also a dogmatic 

® The term Adoptianisin arose at tliis time. Modern theologians 
carry it back to much earlier views. 

= ‘Until indeed, in modern times, (Jreek theology accepted the 
Western term anil delinition. 

* This, too, has been adoi;)ted in modern Greek theology. 

® Augustine already h.as this conception (Loofs). A hostile critic 
might say that the conception affirms the absolute worth of 
sacraments while absolutely declining to say what they accom- 
pli.sh. 
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theory of how the Christian salvation is conveyed through 
sacraments to sinful men. On the other hand, a theology 
which is mainly sacramental is overtaken pretty soon by 
dumbness. It is of the essence of a sacrament to be an 
inscrutable process. 

Theories of legal merit, amount of debt, supererogatory good- 
ness, and ascetic claim — rej>re.senting the aspect of C'atholicisin 
as law — are more and more worked out. The occasion of the 
formal separation of East and West — the Western doctrine of 
the twofold “ procession ” of the Holy Spirit, incorporated in 
the (so-called Nicene) creed itself (*‘ tilioc|ue ”) — is of little or no 
real theological importance. The schism was due to race rivalries, 
and to dislike for the ever-growing claims of the see of Rome. 

An important contribution to doctrine is contained in the 
Cur Deus Homo of Anselm of Canterbury. 'Fhc doctrine of 
Anselm Atonement, destined to be the focus of Protestant 
on Atone- evangelicalism, has remained undefined in Catholic 
menu circles/ an implicate or presupposition, hut no part 
of the explicit and authorized creeds. When treated in the 
early centuries, it wiis frequently explained by saying that 
Christ’s sufferings bought off the devil’s claim to sinful man, and 
some of the greatest theologians (c.^. Gregory of Xvssa) added 
that the devil was finely outwitted — attracted by the bait of 
Christ’s humanil}', but caught by the hidden hook of His 
divinity. .Vnsclm holds that it was best for the injured honour 
of God to receive from a substitute what the sinner was per- 
sonally in no condition to offer. Whatever other elements 
and suggestions are present, the atmosphere of the mcdie\'al 
world, and its sense of personal claims, are unmistakable. With 
Anselm Ritsclil takes Abelard, who explains the Atonement 
simply by God’s love, and thus is the forerunner of “ moral ” 
or “ subjective ” modern theories as Anselm is of the “ ob- 
jective ” or “ forensic ” theory. It must be admitted, however, 
that there is less definiteness of outline in Abelard than in 
Anselm. He docs not even deal with the doctrine as a specialist, 
in a monograph, but only as an exegete. 

Contemporaneously with the new and vivid intellectual life of 
an Anselm or an Abelard, the “freezing up” of traditionalism is 
evidencctl by the preparation of volumes of Sentences from Scripture 
^ and the Fathers. One of the earliest of such collections 
tences *' Isidore {q.v.) of Seville (560-636), who, from this 

and other writings, ranks among the few channels which 
conveyed ancient learning to the middle ages. His Sentences are 
selected almost (though not (jiiite) exclusively from .\ugustinc and 
Gregory the Great. Direct influence from tlie Greek Fathers upon 
the West is vanishing as the Greek language is forgotten. The 
great outburst of Sentences at a later time has been referred to 
the consternation proiUiced by Al)clar(l’s Sic et Son. Tlic modern 
reader can hardly banish the impression that Abelard w'rites in a 
spirit of sheer mischief. Proljably it would be truer to say that 
he riots in the pleasures of discussion, anil in setting tasks to other 
irresponsible and ingenious spirits. He does not fear to contrast 
authority with authority, upon each point in succession ; the 
harder the task, the greater the achievement when harmony is 
reached ! In regard to Scripture alone docs he maintain that 
seeming error or discrepancy must be due to our misinterpreta- 
tion. If throughout the middle ages Scripture is treated as the 
ultimate authority in doctrine, yet Abelard seems to stand alone in 
definitely contrasting Scripture with later autlioritics. Moderns will 
question the possibility of asserting Bible infallibility a priori; 
but it is more really startling and noteworthy that Aliclard should 
preserve a living sense of fallibility oulsiile the Bible. 

There are many great collections of Sentences, notably by Hugh 
of St Victor and Peter Lombard. The last-named -though with 
more continuity of texture than Isidore — quotes largely from the 
Bible and the Latin Fathers. If Abelard stands for the intel- 
lectual daring of scholasticism. Lombard represents its other pole 
— interest in piety, i.e. in the Church. He is almost timidly 
cautious. He docs not open up difficulties like Abelard, but 
smoothes them over. This suits the coming age. T'he great 
writers of the early centuries wore to tell on men's minds not in 
the breadth of their treatment but in a theological pcmmican. 
And the characteristic task for living theologians was to consist 
in writing commentaries on the Lombard’s Sentences ; for a time 
these Sentences themselves had been suspected, but they gained 
immense influence. 

' Even the Council of Trent defined what Protestants had 
challenged — nothing else. 


Had this been all, Western theology might have sunk into a 
purely Chinese devotion to ancient classics. But the medieval 
world had not one authority but two. Thin and Quannm 
turbid, the stream of classical tradition had flowed tees of 
on through Cassiodorus or Boetius or Isidore ; through 
these, at second-hand, it made itself known and did its work. 
But before the great outburst of scholasticism, ancient literature 
found a somewhat less inadequate channel in Arabian and 
partly even in Jewish scholarship. Aristotle was no Arabian 
longer strained through the meshes of Boctiu^^ ; study of 
and the new light inspired Roscellinus with heresy. ^*'^^*otie. 
True, wc must not exaggerate this influence. There was 
no genuine renaissance of civilization, such as marked the 
dawn of modern history. The medieval world did not copy 
the free scientific spirit of Aristotle ; it made hinq so far as 
known, a sort of philosophical Bible side by side with the theo- 
logical Ifible. But it was a very great matter to have two 
authorities rather than one. And if an)' man was to be put in 
the preposterous position of a secular Bible, no writer was fitter 
for it than Aristotle. The middle ages did their best in this 
grouping ; only here and there a rare spirit like Roger Bacon 
(lid something more, something altogc'Ther superior to his age, 
in showing that the faculty of independent scientific inquiry 
was not quite extinct. It is possible to exaggerate the influence 
of the revived knowledge of Aristotle ; but, so far as one can 
trace causes in the mystericxis intellectual life of mankind, 
that influence gave scholasticism its vigour. (Sec Arabian 
Philosophy, Scholasticism.) 

With the new knowledge and impulse, there came a new method. 
.Alexander of Hales is the first to adopt it, in place of the ” rhetori- 
cal ” method of previous theologians. Everything ^ u 1 
now matter of debate and argument. The Sentences ** 
had resolved theology into a string of headings ; with 
scholasticism each topic dissolves into a. string of arguments tor 
and against. These arguments arc made up of ” rationes ” and 
” auctoritates,” philosophical authorities and theological autho- 
rities. They an* as litigious as a lawsuit -without any summing 
up; the end comes in a moment with a text of Scrij)tiire or an 
utterance by one of the great P'athers. Once such a dictum has 
been cited, the rest of tlie discussion is treated as by-play and 
gewis for nothing. ” I am a transmitter,” Confucius is reporti^d 
to have said. The great schoolmen were transmitters— j)utling in 
order, stating clearly and consecutively, conclusions reached by 
wiser and liolier men in earlier times. Arc the systems self-con- 
sistent ? Their guarantee is the tireless criticism carried on by 
rival systems. No parallel display of debating acuteness has ever 
b(‘en seen in the world’s history. It is easy to underrate the 
schoolmen. Indolence in every age escapes difliciilties by shirking 
them, but the schoolmen’s activity raised innumerable awkward 
ipiestions. On the other hand, they possessed to perfection the 
means of making their speech evasive. If there arc hollow places 
in the doctrinal ioundatioiis of the Church, it will be a tacit under- 
standing among the schoolmen that such questions are not to be 
})ressed. Above all, one must not look to a sclujolman to speak 
” a piercing and a reconciling word.” There is no revision of the 
premises in debate from a highi'r or even frimi a detached and 
independent point of view. The ])remises from which lie may 
select arc fixed ; many of the conclusions to be reached are also 
fixed. He speaks, most cleverly, to his brief, but he will not go 
outside it. He may argue as he likes so long as he respects the 
(Tmreh’s decisions and reaches her conclusions. 

The sy.stcms of the leading schoolmen must rank above their 
commentaries upon the Lombard’s Sentences, as the greatest of 
all systems of theology. ICspecially is that honour due to St 
'ITiomas Aquinas’s larger Siimma Theologiae.^ We may . . 

well believe that he represents scholastic divinity at its 
best. He is not an Augustine, still less pcrhajis an Aristotle, but 
he is the Aristotle and the Augustine of his age, the normal thinker 
of the present and the lawgiver of the future. He teaches the 
medieval Platonic realism, but he accepts the Aristotelian philo- 
sophy of his day, marking off certain truths as proved and under- 
stood by the light of nature, and stamping those which are not so 
proved as not understood nor understandable, i.e. as “ mysteries,” 


* The Summa contra Gentiles has a more polemic or apologetic 
interest than the dogmatic Summa, but deals almost equally with 
the contents of Christian theology as a whole. Books i.-iii. arc 
said to deal with what is later known as natural theology, and 
Book iv. with what is later known as dogmatic. But Aijuinas 
appeals to the Bible as an authority all through. That is not the 
procedure of modern natural theology. 
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in the sense in which the term has come to be used by ages that 
have inherited Aquinas’s thoughts. He has Augustine’s Pre- 
destinarianisni, stiffened (according to Loots) by Arab philosophical 
dcterminisni, and he has miicli of Augustine’s doctrine of the grace 
of (iod, though it is tlanked with doctrines of human merit which 
miglit have astonished Augustine. The seven sacraments of course 
have their place in the body of the system, and .are exhaustively 
studied. W hen we turn to Duns Scotus, we still find realism, still 
luedestinariaiiism. And yet these are rivals. An at- 
Duns ti iiipt has been made by R. Seeberg to interpret Duns 
Scotus. forerunner of Luther in his emphasis on the prac- 

tical. Exptrt knowledge and judicial insight must decide the 
point ; but, so far as the present writer can judge, it is illusory 
to imagine that Duns points us beyond the medieval assumptions. 
.\s generally understood, Duns makes caprice supreme in God. 
The arbitrary divine will makes right right and wrong wrong. 
Here, says Ritschl, the involuntary logic of predestinarianism 
speaks its last word. Though he may technically be classed as an 
“ extreme realist,” Duns is the forerunner of those later Nomin- 
alists, like William of Occam, who unsettled every intellectual 
ground of belief in order that they might resettle belief upon Church 
authority, not reason but rather scepticism being for them the 
ancilla do^nini. Later authoritative pronouncements on the part 
of the Roman Catholic Church favour Thomism and disown the 
Occamites ; though the keen hostile criticism of Harnack affirms 
that the Church had need of both systems — of Thomism, to champion 
its cause in the arena of thought, and of the Nominalist theology 
to aggrandize the Church as the ruling power in practice. 

When Protestantism arose, there was urgent need of reform. 
All sides granted that at the time, and all grant it now. Separa- 
Ortglna was not contemplated by any one at the first ; 

of Protes- this again is manifest. Yet it is also matter of plain 
tantism, history that Protestantism is more than a removal 
of abuses, or even than a removal carried out with reckless 
disregard of consequences. It is partly an outcome of Luther’s 
personality — of his violence, no doubt, but also of his great 
qualities. It is due mainly to the dominant tradition in Church 
doctrine. Aiigustinianism reacted against attempts to tunc it 
down in theory or neutralize it in practice, until at lust it broke 
loose in the form of Protestantism. But Protestantism is 
largely due further to the Renaissanc'e. The new knowledge 
enabled men to read the Bible, like all other aiK'ient books, 
with a fresh mind. Finally, we have the true central cause 
in the Pauline doctrine of faith. Evaded by Augustin ianism, 
it came ba('k now, with some at least of its difficulties and 
paradoxes, but also with its immense attractive and dynamic 
power. When the Reformers went beyond Augustine to Paul, 
Protestantism was born.^ h^ven the Counter- Refonnation, so 
far as it was a matter of doctrine (Council of 'frent, j 545-63), 
took the form of rcafiirming a cautious version of Augustinianism. 


Whether Protestantism foimil its adequaU; doctrinal expression 
is very doubtful. Luther was no systematic thinker; Melanchthon, 
Melan h- theologian of the Lutheran Church, gave his systejn 

than " loose form of I.oci conuu lines, and went back more 

and more in successive editions to the trailitioiial lines 
of doctrinal theory — a course which could not be followed witlioiit 
l)riiiging back much of the older substance along with the familiar 
forms of thought. To find the distinctive technicalities of Luther- 
anism we have to leave .Melancht lion’s system (and his great 
Reformation creed, the Augsburg Confession) for the Formula of 
Concord and the lesser men of that later period, fn C'alvin, indeed, 
Calvin Reformed ^ theology possessed a master of system. 

We notice in him resolute Predestinarianism — as in 
Luther, and at tirst in Melauchthon too ; tlie vehicle of revived 
Augustinian piety — and resolute depotentiation of sacraments, with 
their definite reduction to two (admittedly the two chief sacra- 
ments)— baptism and the Lord’s Supi)cr.® In affiniiing the 
” inamissibility of grace in the rcf^eneraU (not simply in the un- 
knowable c/cc/) Calvin went beyond Augustine, perluq^s beyond Paul, 
certainly beyond the Epistle to the Hebrews, resolutely loyal I0 the 
logic of his non-sacramentalt hcory of grace. Yet, in contrast with 
the doctrine usually ascribed to Ulrich Zwingli, Calvin teaches 
that grace does come through sacraments; but then, nothing comes 
beyoml the fruits of faith ; from which grace all salvation springs 


* Roman Catholic scholars naturally hold that I’jiiil was mis- 
construed, but they cannot deny that Protestant theology w'as 
tlircctly a version and interpretation of Paulinism. 

* The more radical Protestantism of the non-Lutheran orthodox 
churches is called in a technical sense ” Reformed.” German 
scholarship generally ranks the Church of England with the ” Re- 
formed ” churches because of its Articles. 

® Lutheranism seeks to add, in a sense, a third sacrament. 
Penance (so even Melanchthon). 


necessarily. To use technical language, Calvinism holds that 
sacraments are needful ex ratione praecepti, (merely) ” because 
commanded.” In contrast with this, orthodox Lutheranism has 
to teach baptismal regeneration and consubstantiation, as well as 
justification by faith. It is hard to sec how the positions harmonize. 
Zwingli and Calvin, developing a hint of Hus, introduce a distinc- 
lion between the visible and the invisible Church which Melanchthon 
repudiates but later Lutheranism adopts. 'I'he Articles of the 
Church of England (19, j 6) speak of the visible Church, but unless 
by inference do not assert a Church invisible. Upon most points 
Anglicanism seeks for a via media of its own. Resolutely Pro- 
testant in early days and even Calvinistic. it yielded to the sug- 
gestions of its episcopal constitution * and sacramental liturgies ; 
and now its theologies range from Calvinism at one extreme to 
outsjx)ken hatred of Protestantism at the other. Historically, great 
issues have hung upon the dislike by which High Lutheranism and 
High Anglicanism, those tsvo midway fortresses between Rome and 
Geneva, have been t?st ranged from each other. 

It is thus plain that the stream of Protestantism was very 
early split up into separate channels. Did any of these theologies 
do justice to the great master thought of grace given to faith ? 
Antecedently to their separation from each other the Reformers 
took over the theology of Greek orthodoxy as a whole. Com- 
plaints against that theology may be quoted from early writings 
of every Reformer, even Calvin. They knew well that the 
centre of gravity in their own belief lay elsewhere than in the 
elaborately detailed scheme of relations within the Godhead 
or in the T'heanthropic person. But ultimately they persuaded 
themselves to accept these definitions as normal and biblical, 
and as presuppositions of Christ’s saving work. The decision 
had immense results, both for religion and for theology. Nor 
did the unity of Protestant tlieology — Lutheran and continued 
Calvinist — confine itself to the period before the great unity in 
divergence. Hen of the second or third generation Protestant 
— often called the Protestant Seholastics ” — work 
together upon two characteristic doctrines which the fathers 
of Protestantism left vague. 'I'lie Reformation doctrine of 
Atonement, while akin to Anselm’s, differs in making God the 
guardian of a system of public law rather than of His private 
or personal honour. 'I'liis con(:e])lion came to be more fully 
defined. Christ’s twofold obedience, {a) active and (b) 
passive, produces jointly a twofold result, (t) satisfaction to 
the broken moral law, (2) merit, securing eternal life to ('hrist’s 
people.^ T'herc is no such full and careful theory of Atonement 
in any Catholic theology, and, according to so unbiassed a 
judge as A. Ritschl, it represents the last word in doctrine along 
the lines laid down by the Reformers. Could Catholics adopt 
it? Hardly; for the Protestant assertion of Christ’s merit is 
shadowed, if any dociriiic of merit in the Christian is brought 
in. Yet the very word reminds us of the legal piety which 
is characteristic of Western popular religion through all its 
history. We now find ‘‘merit” confined to Christ, and the 
usual application ruled out, somewhat as St Paul’s intenscr use 
of Pharisee conceptions destroyed instead of confirming the 
idea of rigliteousncss by works. But it is by no means clear 
that this Protestant doctrine of Atonement is a unity. “ Merit ” 
is an intruder in that region of more strict and majestic law ; 
yet Christ’s “ merit ” is the only form under which the positive 
contents and promises of the Christian Gospel are there repre- 
sented. Even the most resolute modern orthodoxy usually 
tries to modify this doctrine. There is a break with the past, 
which no revival or reaction can quite conceal. 

Again, tlie Reformation had drawn a line round the canon — 
.sharply in Calvinism, less sharply in Lutheranism (which also 
gave a quasi normative position to its Confessions of Faith). 
Anglicanism once more resembles Lutheranism with differences ; 

* Few I^uthcran churches possess bishops. Tn Germany the 
” episcopal system ” is a right claimed on behalf of the civil 
government. 

® This is not fully formulated even in the Lutheran Formula of 
Concord, nor yet in the Calvinistic canons of Dort and Confession 
of Westminster, though these and other Protestant creeds have 
various instalments of the finished doctrine. One might add a 
still further distinction of the Protestant scholasticism. The 
Atonement imparts to the believer (a) forgiveness, (b) positive 
acceptance. Actual renewal is, of course, something beyond either 
of these. 
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it enjoins public reading of certain lessons from the Apocrypha 
and uses in worship even the Athanasian ” as well as the two 
more ancient creeds. On the basis of belief in inspiration we 
find, during the days of Protestant scholasti( ism, the most 
reckless and insane assertions of scriptural perteetioii. Even 
in our own time, popular Protestant evangelicalism joins with 
the newer emphasis upon conversion the two gri*at early Pro- 
testant appeals — to Atonement and to infallible Scripture. But 
the Protestant Church is by no mcMiis alone in making such 
assertions. Other Cliurches make them too, though they over- 
lay and disguise thorn with appeals to tradition and to the 
authority of the Church itself or the Fathers, 'fbe definite 
and limited burden had to be more definitely dealt with ; hence 
the>e Protestant extravagances. 

The first great rival to Protestant orthodoxy, apart from 
its old enemy of Rome, was Soc'inianism, guided by Laelius 
Socinisii- Socinus (q.v.), but still more hy his nephew Faustus. 
/srn. Thoroughly intellectualist, and rational, and super- 
naturalist, it has no one to champion it to-day, yet its influence 
is everywhere. J(‘siis, a teacher who sealed His testimony 
with His blood, and, raised from the dead, was exalted or 
adopted to di\ ine glory, thus giving to men for the first time 
the certainty that Cmd’s favour could be won and eternal life 
enjoN ed such is tiic scheme. 'I'here is no natural theology ; the 
teaeiiings so described arc really part, or rather are the essence, 
of the revelation of Jesus. Atonement is a dream, and an 
immoral dream. Supernatural sacraments of course <lrop out. . 
The T.ord’s Supper is a simple memorial. P»aptism were better > 
disused, though Faustus will leave the matter to each Christian 
man’s disi'retion. 'fherc is not in all Church history any state- 
ment of doctrine better knit together. Sooinus^s eluireh is a 
school -a school of enlightenment. lie was also - like Calvin, 
if on more narrowly common-sense lines — an admirable exegete. 
Harnac'k ranks his system with 'ITidcntine and post-Tridentine 
theology on the one hand, and with Protestantism on the other 
hand, as the third great outcome of the history of dogma. 
Nevertheless the judgment of history declares that this brilliant 
exploit was entirely eccentric, and could only in indirect ways 
subserve theological study, 'fhosc^ to-day who arc nearest the 
Socini in belief are as far as any from their fasliioii of approach- 
ing and justifying their chosen version of Christian doctrine. 

Even after the loss of the Protestants and the suppression 
or expulsion of the jansenists, the doctrinal history of the 
, . . , Church of Rome is dcscriljcd as governed by discus- 

iory of sions in regard to fhomist Augustinianism. The 

Roman Molinists (/.c. followers of Louis Molina the Jesuit, 

doctrine Michael Moliuos the mystic) are the loading 

oc r ne, representatives of a different theology. Ilarnack, a 
keenly hostile critic, draws attention to a change in the region 
of moral theology, not dogmatics. After long controversy, St 
Alfonso Liguori’s doctrine of Probabilism (originated by Molina) 
definitely triumphed cvcr\'where. Conduct is considered lawful 
if any good Church authority holds it to be defensilde ; and 

probability ” warrants the confessor in taking a lenient view 
of sins which he himself, and authorities of weight in the 
Church, may regard as Idark in the extreme. From IIarnack\s 
point of view', the theory destroys Augustinianism, whatever 
honour may still be paid to that name. Another important 
change in Roman Catholic theolog)^ ha,s been the incTcasing 
personal power of the pope. This was significantly foreshadowed 
when Pius IV. put forw^ard by his own act what is known as the 
creed of the Council of Trent ; and, after the coldness of the 
1 8th century and the evil days of the French Revolution, an 
Ultramontane revival, relying with enthusiasm on the papacy, 
grew more and more strong until it became all-powerful under 
Pius IX. It gained a notable victory w'hcn that pope, acting 
on his own authority, defined (1854) as of faith a doctrine which 
had been long and hotly discussed — the Immaculate or abso- 
lutely sinless Conception (deeper than mere smlessness in act 
aiul life) of the Blessed Virgin. The second and decisive 
victory followed at the Vatican Council (1870), which, at the 
cost of a small secession of distingui.shcd men, declared the 


pope personally infallible (see Infat.tjuti.tty) and irreformable 
as often as he rules ex cathedra points of faith or morals. This 
once again seems to be the last word in a long development. 
Uncertainty as to the authorities determining religious belief — 
Scripture, tradition, Fathers, Doctors— is now, at least poten- 
tially, at an end ; the pope can rule every point definitely, if 
he secs good to do so. 

The theory of Development (J. A. Mohler, J. H. Nevmaii), which 
throw's so new a light upon the meaning of tradition, is a valuable 
sui^port of the conception of a sovereign pontiff drawing 
out dogmas from implicit into explicit life. Still, new 
and oh-scure questionings may still arise. When is tlio j 

pope ruling faith aiul morals from his throne ? Wh<‘ii 
may tlie ('hurch be assured that the infallilde guidam e 
is being given ? A startling fresh development is :.iiggestt*d by 
Ilarnack, while vehemently dismissed as impossible by another 
Protestant scholar, H. M. Gwatkin. May a reforming or inno- 
vating pope arise ? lie would find, in theory at le.ist, that he 
possessed a wc*a]xm of matchless power and prc< ision. But 
hitherto Roman Catholic theology has refused to conei ive of any 
development except by enlargement of the ('hiirch's ( reed. Much 
may be added to formulatcfl belief; it is not admitted that any- 
tliing has been or can be withdrawn. Brilliant Modernist scholars 
like A. Loisy may have successors wdio will champion theories 
of evolutionary transformation, l^ut at the present hour a rejire- 
sentative writer names as a typical open question in his communion 
the A.ssumption of the Virgin. Ptu'liaps, indeed, it is ratlun* a 
dogma hastening tow'anls definition. Is the theory or tradition 
correct, that, after dcatli and burial, Mary was boilily received 
into heaven and her grave left empty ? Such problems engage 
the official theologians of the (diurch of Rome. 

It is natural that the “ variations with which Bossuct re- 
proached the Protestants should demand more spare. The 
Christological problem seems to require separate prous- 
treatment. In regard to the Trinity, Protestantism tant /i/s- 
has nothing very new to say, though “ vSabellianisin ” ^ory of 
is revi\ed by Swedenborg and Schlciermachcr. But 
in regard to Christology opinion takes fresh forms as early as 
Luther himself. While this became conspicuous in connexion 
with his doctrine of consubstanliation in the Eucharist, it ap- 
pears ‘ that he had a genuine speculative interest in the mailer. 
Communientio idiomatum was well known in the sdiools as an 
affair of terminology. You might say correctly that (iod has 
died (meaning the (jodman), or that a man is to be worsliippcd 
— Christ Jesus. According to Luther, however, it is not merely 
in w'ords that the attrilmtes of the Godhead qualify Christ’s 
human nature.^ That takes place in fact ; and so the human 
glorified body of Christ is, or may become under conditions 
which please Him, r.g. at the Eucharist, ubiquitous. This new 
quasi-monophysilism disinclined the Lutherans to make much 
of Christ’s humanity, while the Reformed, partly from the 
scholarly tradition of Calvin, partly from a polemical motive, 
laid great emphasis on the manhood. A. Ritschl •* even speaks 
of the Reformed as teaching Kenosis in the modern sense ; hut 
it is to be feared they rather taught alternately the manhood 
and the Godhead than made a serious effort to show tlui com- 
patibility of divine and human predicates in one person. 
Christ as man was one of the Elect (and their head) ; He needed 
grace ; He depended upon the Holy Spirit. On the other hand, 
as God, He was the very source of grace. The Lutherans held 
that the Incarnate One possessed all divine attributes, but 
cither willed to suspend their use— this is the Kenosis doctrine 
of the Lutheran school of Tubingen in the 17th century — or 
concealed their working; the latter was the doctrine of the 
Giessen .school. 

A theory which flickers through Church history in the train 
of mystical influence proceeding from the pseudo-Dionysius 
Areopagila has become more prominent in modern **secea^ 
times — that Christ would have IxM ome Incarnate aity** of 
even had man not sinned. Rejected hy Thomas, it incama- 
is patronized by Duns —not, one thinks, that he loved 
rational certainties more, but that he loved redemptive necessities 

^ Aexording to I. A. Doriicr. 

2 The human predicates are not held to modify tlie Divine 
nature, except by modern Kenoticists, wlio therefore, when they 
are Lutherans, claim to be completing Taither's theory. 

® Rcchtfcrtif^unff ii, Versohnun^, i. p. 384. 
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less. In a sense this theory puts the coping-stone upon Christo- universal truths and natural certainties were in fashion. The 


logical development. If we arc warranted in regarding the 
Sei:ond Person of the Godhead as in very deed “ Himself vouch- 
safing to be made/' that great Becoming cannot well be sus- 
pended upon a contingency which might or might not arise ; and 
theologians in general regard the sin of man as such a contingent 
event. Inairnation almost demands to be speculatively inter- 
preted as the necessary last stage in the self-manifestation 
and self-imparting of God. Yet interest in man's moral neces- 
sities threatens to be lost amid this cosmological wisdom. 
1 'lieology pushed too far may overleap itself. Those who 
shrink from the old confident assertion, “ Christ would not 
have become incarnate but for man’s sin/' might claim to say, 
from reverence and not from evasiveness, ignoramus. On the 
other hand, the type of thought which would perfect Christianity 
in the form of a philosophy, and subordinates Atonement to 
Incarnation, is pledged to this doctrine that Incarnation was a 
rational necessity. Such speculative views are associated with 
the revival of another traditional piece of mysticism- -the Holy 
Spirit the Copula or bond of union in the Godhead. There is 
no such assertion anywhere in the New Testament. 

For modern (jcrnia,ii tlieories of Kenosis among T.utlieran and 
Keformed, see A. 13. Bruce’s 1 1 itmilintimt of Christ. Basing on the 
language of Phil. ii. y, they teach, in diUereiit forms, 
moaern |jt‘ca.mc a man under human liniita- 

tions at conception or birtli, and resumed divine j)rcdi- 
enos 8 , exaltation. It might 1)C put in this way — 

a really Divine jKTsonality, a really human experience. Strong as 
arc the terms of Phil. ii. 7, wc can hardly .suppose that St Paul 
had a metaphysical tlieory of Christ’s person in view. In Great 
Britain and America many have adopted this theory. It is often 
taught, c.g. that Clirist’s statements on Old Testament literature 
are to bt‘ interpreted in the light of the Kenosis. The enemies of 
the theory insist that, while it safeguards the unity of (?hrist’s 
])ersonal experience at any one point, it breaks up l)y ab.solute 
gulfs the continuity of experience and destroys the identity of the 
person. Indeetl, tliose forms of tlie tlieorv, which give us a Logos 
in heaven (John iii. 13) along witli the hnml.»l(’d or Incarnate Christ 
on earth, seem to fail of unifying experience even at the single 
point. Other suggestions in explanation of the mystery havt' been : 

a gradual Incarnation, the process not b<‘ing coinplelc 
Other until (dirist’s exaltation (1. A. Dorner’s earlier view) ; 

im]^ersonal pre-existeucc of the f.ogos, who became 
logical pt rsonal — compare and contrast ]\larcellus of Ancyra — 

specu a~ Incarnation (\V. Bey^<^hlag’s earlier view, prac- 

tically ado])ted by Doriier in his later days) ; Jesns the 
man who was absolutely tilled with the consciousness of (dod 
(Schlciermacher) ; Jesus not to be dciined in t(Tms of “ nature," 
eitlier human or divine, but as the perfect fulliller of God’s absolute 
yjurpose (A. Kitschl’s view, practically adopted in later days by 
Heyschlag). 'The orthodoxy which refuses all new theories may 
look for liclp to the ])athological (lissociation oP personality, or 
at least (c.g. J. O. Dykes in E.\positorv Times, Jan. 1906; Sanday, 
Christologics Ancient and Modern) to the mystery of tiic sul)Conscious. 

We have now to look at Protestant theology in its dealing 
with questions in which it is more immediately or more fully 
interested. Jn the early period known as the Protestant 
scholasticism there was no desire for progress in doctrine. 
Armini- Challenged by Arminianism in Holland, the Calvinistic 
anism, theology replied in the Confession of Dort ; at which 
Synod English delegates were present. 1 'his creed may almost 
rank with the Lutheran Formula of Concord fis summing 
up post- Reformation Protestant orthodoxy. But the direct 
fate of Arminian teachers or churches was no measure of their 
influence. One proof of the latter is found in Archbishop Laud 
and the English High Churc hmen of his school, who throw off 
the Augustinian or Calvinistic yoke in favour of an Arminian 
theology. Lutheranism had set the example of this change. 
Later editions of Mclanchthon’s Loci Communes, generously 
protected by Luther, drop out or tone dov/n Luther’s favourite 
doctrine of predestination. The Augustinian clock was running 
down, as usual. In the i8th century “ Illumination " — an age 
The which piqued itself upon its “ enlightenment,” and 
“///urn/- which did a good deal to drive away obscurity, though 
nation, •• of losing depth — Deism outside the churches 

is matched by a spirit of cool common-sense within them, a 
spirit which is not confined to professed Rationalists. Civil 
wars and theological wranglings had wearied men. Supposed 


plainest legacy of the 18th century to later times has been a 
humaner spirit in theology. Christian teachers during the 
19th century grew more reticent in regard to future punish- 
ment. The doctrine when taught is frequently softened ; 
sometimes univcrsalism is taught. A movement to- Unitarh 
w'ards Arianism and then towards Socinianism (Joseph anism, 
Priestley, Nath. Lardner, W. E. Channing) among English 
Presbyterians and American Congregationalists left permanent 
results in the shape of new non-subscribing churches iind a 
diffusion of Unitarian theology (j. Hartineau). The 18th 
century is very differently interpreted in different quarters. 
Orthodox evangelicalism is tempted to view it as an apostasy 
or an aberration. On the other hand, not merely agnostics 
like I^cslie Stephen but Christian theologians of the I^eft like 
Ernst Trocltsch regard it as the time? when supernaturalism 
began decisively to go to pieces, and the “ modern '' spirit to 
assert its authoritj" even over religion. A. Ritschl, again, 
claims that neglected elements of Christianity were striving for 
utterance, particularly a serious belief in God as Eathcr and in 
His providential care. It was not, says Ritschl, a turning away 
from Christian motives, but a turning towards neglected Christian 
motives. This view seems logically to involve Ritschl’s belief, 
that it is not the light of reason l.nit the revelation of Christ which 
warrants the assertion of God’s fatherly providential goodness. 

Whether temporary or permanent, a great reaction from the 
18th-century spirit set in. It was partly on Augustinian lines, 
partly on the lines of what the Germans call Pietism. theBran- 
Under John and Charles Wesley, a system known as gelical 
Evangelical Arminianism was worked out in iSth-c(?n- 
tury England, strongly Augustinian in its doctrines of sin and 
atonement, modern Augustinian in its doctrine of conversion, 
strongly anti-Augustinian in its rej(‘clion of absolute predes- 
tination. Within the Anglican Church, however, the new re- 
vival was Augustinian and Calvinistic, till it gave place to a 
Church revival, the echo or the sister of the Ultra- rheOx<> 
montane movement in the Church of Rome. I'he ford 
vigorous practical life of the modern school of High ^ovemen/. 
Church Anglicanism, initiated by Jolin KeVjlc, W. Ilurrcll 
Froude, J. H. Newman, E. B. Pusey, is associated w^ith a 
theologic'al appeal to the tradition of the early centuries, and 
with a strongly mc'dieval emphasis upon sacra mcaital grac'e. In 
Germany, dislike of the Prussian policy of “ Union ” i^utheran 
— the legal fusion of the Lutheran and Reformed opposition 
Churc'hes — gave life to a High l.uthcran reaction 
which has shown some vigour in thought and some * 
asperity in judgment (E. W. Hengstenberg ; H. A. C. Haever- 
nick ; dogmatic in G. Thomasius and F. A. Philippi ; more 
liberal type in C. F. A. Kahnis ; history of doctrine in 
G. Thomasius). The most distinguished of the theologians classed 
as ‘‘mediating'' are C. Ullmann, C. I. Nitzsch and Julius 
Muller. Later evangelicalism in the English-speaking lands 
gives up belief in predestination, or at least, with very few 
exceptions, holds it less strongly. That change is clearly a 
characteristic feature of 19th-century theology. 

Many of the movements just mentioned arc, at least in 
design, pure redactions involving no new thoughts. Apart from 
apologetics or single doclrincis like that of the Atone- Proposals 
ment, the task of rethinking Christian theology upon to unify 
the great scale has been left chiefly to German science, 
philosophical and historical. If the task is to be accom- 
plished, then, whatever merit in detail belongs to wise and 
learned writers already referred to, it would seem that some 
one central principle must become dominant. This considera- 
tion, as far as an outsider can judge, excludes any formal Roman 
Catholic co-operation in the suggested task. So long as theo- 
logical truth is divided into the two compartments of natural 
or rational theology and incomj)rehcnsihle revealed mysteries, 
there is no possibility of carrying through a unity of prin- 
ciple. Again, many Protestants rule themselves out of par- 
ticipation in the search for unified doctrine. It is a modem 
commonplace — Loofs dates the formula from about 1825 — ^that 
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Protestantism has two principles : a “ formal principle,” the 
authority of Scripture, and a “ material principle/’ the doctrine 
of justification by faith. We have already indicated that some 
such pair of principles was prominent when historic Protes- 
tantism pulled itself together for defence during its scholastic 
age. But surely serious thought cannot accjuiescc in a dual 
control. While the double authority continues or is believed 
to continue in power, there seems no hope of making theology 
a living unity, which will claim respect from the modern age. 

One great attempt at unifying C hristian theology came from 
the side of philosophy. Kant’s scheme, which in religious theory 
as well as in chronology may be regarded as a link 
between the iSth and lolli centuries, led on to the 
of ilegel^ very different scheme of Hegel ; and the latter system 
an sm. iH'gan almost at once to intluence Church doctrine. 

I). F. Strauss {q.v.) applied it with explosive effect to the study 
of the life of Jesus. F. C. Baiir, assisted by able colleagues, if 
handy less rt‘volutionary, was much more in touch with theology 
than Strauss had been. The Ilegeliafi threefold rhythm was to 
run through all history, especially for Baur through the history 
of the Christian Church and of its doctrine. Baur maintained a 
thorough-going evolutionary optimism. “ The real was the 
rational” from first to last. However biassed, this a priori study 
had its merits. It unified history with a mighty swet'p, ami 
revealed through all the ages one evolving process. But we have 
still to ask whether the doctrines it made prominent are really 
those which are vital to the Christian Church. And we hav^e to 
look into Baur’s esoteric interj)ret.ation of the doctrinal develop- 
ment. For him. as for Strauss, the unity of God and man is the 
central truth, of which Christ’s atoning death is a sort of pictorial 
symbol. This imjihes that the whole of Western theology has l)een 
an aberration or an exoteric veiling of the truth.’ In Dogmatic 
the scliool is represented by A. K. Bicdermann. iind with variations 
by O. Ptleiderer. A more orthodox reading of Hegel's thought, 
which brings it into lino with stirne Christological develojiments 
already ilcscribed, is found in J. F. F.rdmann and the theologians P.K. 

Marheineke and Karl l’>aub. Inllucnces from Hegel are 
lafluoaco iriia^d in Kichard Rothe. 1. A. Dorner, A. IM. 

a Fairbairn ; and through the mediation of British pliilo- 

■ sophers Hegelianism has widely affected British theology. 
The orthodox wing of idealists take as their watchword Incarna- 
tion ; Christianity is “the religion of the Incarnation” (sub-title 
of Lux Mundi ; see B. F. Westcott, passim). The rationalist 
wing resolve Incarnation and still more Atonement into symbols of 
philosophical truth. Of the two parties, the latter appears the more 
successful ill accomplishing the task of unifying theology, although 
at the cost of subordinating both theology and religion to philosophy. 
The strength of all the idealists consists in their appeal to reason. 

Schlciermacher set himself to explain what is distivrtive in 
religion. He distinguishes religion from philosophy as feeling in 
contrast with thought ; but when he has done that 
Scbleler- Udi^ion, 1799) he has little to add. 

mac er, t^’pe of highly wrought feeling may make a man 

religious, whether it be thcisiic or pantheistic ; indeed, as a child 
of Romanticism, Schleiermaclu r puts a j)eculiarly high estimate 
upon the pantheistic type. What else can we ex^Kct from a thinker 
who is interested simply in feeling as feeling ? When he wrote 
his (ilaubenslehn^ (1821) vSchleicriiiachcr had become much more 
of a Christian churchman. ” (diristianity is one of the teleological 
pieties,” and has as its peculiarity that ” in it e?verylhing is referred 
to the redemption accomplished through Jesus of Nazareth.” But 
it is doubtful whether the elements of his final synthesis really 
interpenetrate. He tells us {Kuku' Dar'stt'Uuu" des f/ieologischen 
Stiidiutns, 1811) that the theologian, while himself loyal to his 
Church, must expound, as a historian, the bidicfs actually held in 
the branch of the Church which he roiiresents. Oil and water do 
not mix. Do the unchecked individual enthusiasm of the Reden, 
and the loyalty to established beliefs required in the later 
writings, combine to form a living theology ? It is little wonder 
if Schleierniacher attains a ci)mpromise rather than a unity. He 
has been one of the great ferments in modern Protestant doctrine 
both of the Right and of the Left. Alex. Schweizer * maintained 
his general positions more nearly than any other. But tlicre is 
no Schleiermachcr school. W. Herrmann, from his own point of 
view, has (juoted J. C. K. Hofmann and F. R. Frank as making 
im]X)rtant modifications and sometimes corrections of the lines 
laid down by Schlciermacher, while J. S. Candlish, representing 
a moderate Scottish Calvinism, was lialf inclined to welcome the 
reduced form of Schleiermacher's basis found in H. T,. Martensen 
(a Dane), J. T. Beck, and the Dutchman, J. J. van Oosterzee, 
i.e. Scripture the true source of doctrine, but the religious conscious- 
ness its ordering principle. 

^ Hence R. B. Haldane, in the Scottish Church lawsuit of 1904, 
is found telling the House of Lords that Justin Martyr had a grasp 
of speculative truth which was impossible to St Augustine. 

^ Or the Dutchman. J. H. Scholtcn. 


A bolder and more original attempt to restate Protestantism 
as a systematic unity is found in the work of A. Kitschl, with 
H. Schultz anti W. Herrmann as independent allies and _ 
colleagues, and with J. Kaftan, A. Haniack and many 
othtTs as younger representatives on divergent lines. Reaction 
against the philosophy of Hegel and the criticism of Banr is common 
to all the school, though Ritschl went further back than the younger 
men towanls critical tradition and further in some ponds towards 
orthodox dogma. Positively, the school build upon foundations 
laid in ethics by Kant and in ])hilosophy of religion !)y Schleier- 
macher ; so also R. A. Lipsius, and yet his dogmatic results coin- 
citle more nearly with Biedermann’s or Ptleidercr’s Ilian with the 
” intermt'diate though not mediating ” position taken up by the 
Kitsrhlians. Not even the acceptance 01 forgiveness as tlu* central 
religious blessing is exclusively Ritschlian ; still, it is a challenge 
alike to the 18th century, to the Church of Rome and to the modern 
mind. Ritschl and his friends forfeit that unifying of life and duty 
which is gained by making the moral or perhaps rather legal point 
of view supreme. As they ileny the natural religion of the iSth 
century — the religion which works its way into harmony with 
Ciod by virtue — so. still more emphatically, they refm e to bid the 
sinner merit forgivem'ss. Thus they constitute one more revival 
of Paulinism or Augiistinianism, though with qualifications. 

Their effort is to expounil Christianity, not from tlu? point of 
view of philosophy like the Hegelians, nor from that ol an abstract 
conception of religion, tempered by regard for historical precedents, 
like Schleiermacher, but from its own, from the C'hrislian point of 
view. Ritschl has several tlogmatic peculiarities, intenser in him 
than in his fellow- workers and followers. A notable instance is 
his doctrine of the ('hiirch- the community (Crmriiidr) ; the .sole 
object of God’s eli'cting love, according to Ritschl’s interpretation 
of St Paul. Hence theology is not to be the utterance of individual 
Christianity merely, but of the ('hurch's faith, embodied in its 
classical literature, the New Testament, and (siibordin.itely) in the 
Old. The finality of the New Testamtuit is partly due to its 
>cing the work of minds -including St Paul- -who knew the Old 
Testament from the inside, and di<l not inisconstnie its religious 
terminology as Greek converts almost inevitably did (cf. Ilarnack 
or li. Hatch). Upon the Church, Kitschl, who very iiiiirh disliked 
and distrusted mysticism, poured out the same wealth of emotion 
which the Christian mysiic iKuirs out upon his dimly visualized 
Go<l or Christ. Again, Ritschl divides all theology into two com- 
partments, morality and religion; service of men in the Kingdom 
of God, direct relai-ion to God in the C hurch by faith. 'I'hongli he 
later declared that ” Kingdom of God ” was the paramount category 
of Christian thought, it does not a|)i)ear that he substantially recast 
his theology. Here then his strong desire for unity is cut across by 
his own action. I'here may well be room for relative distinctions 
in any system of thought, however coherent ; but it looks as if 
Ritscld's distinction hardened into absolute dualism. 

Again Ritschl modifies the doctrine of sin. Like Schlciermacher 
he substitutes collective guilt for original sin ; and lie attaches 
great dogmatic value to the assertion that sin has two stages — 
ignorance, in which it is pardonable, and obduracy, when it is ripe 
tor final sentence (probably annihilation). Here tlu*n Ritschl 
swerves from Paulinism ; it is in other Scriptures ® that he finds 
his guarantees for the position just .stated. The result is to elimi- 
nate everything remedial from the Christian gos]?(>l. Yet Ritschl 
claims that his doctrine of Christ as Head of the Church combines 
tlu* lines of thought found sc]nirately in Anselm and Abelard, 
while Schleiermachcr is said to have been one-sidedly Abclardian. 
Ritschl denies natural theology * as well as natural religion, denie.s 
dogma outright in its Gre(‘k forms —'frinitarian and Clii'islological ; 
and seeks to transpose the doetriiie of Atonement — Christ’s Person 
“ or ” Work as he puts it — from the legal to the ethical. The Pauline 
touch shows itself plainly here. Justification by faith is a ” syn- 
thetic ” judgment— the sinner is righteous; it is not an “ ana- 
lylic ” judgment— the hdiever is righteous, (^od ” jnstifieth the 
ungodly.” Sacraments arc a repuhlication of tlie ” Word ” of the 
Gospel ; we have to content oursi‘lves with this rather evasive 
foimiula, so often employed by the Reformers. 

'fhe highly academic Ritsclilian movement has had wide practical 
infiucnce in many lands. Here 1 ^'nglish and American thought 
strikes in sympathetically, offering moral theories of Atonement, 
though not looking so exclusively towards forgiveness. Horace 
BushneU’s last theory declareil that in forgiving sin God ” bore cost,” 
as even a good man must do. John M'Leod ('am])bell — with 
a strong desire for unity in thought, ” tlic simplicity that is in 
Christ ” — caught most attention by the suggestion of a vicarious 
repentance in Jesus Christ, \yith R. C. Moberly this becomes an 
assertion that Christ has initiated a redemptive process of self- 
humiliation, which we can prolong in ourselves by the help of 
sacraments if we choose ; while W. Porcher du Bose (like E. Irving 
early in the 19th century) holds the Adoptianist tlicory styled by 
A. B. Bruce ” redemption by sample ” — the divine Christ has 

® Unless I 'lim. i. 13 ; but in that e])istle Paul’s ? 

* The doctrine of ” value judgments ” which he substitutes for 
Schleierinacher’s appeal to feeling, belongs to philo.sophy of religion 
and is thus analogous to natural theology. 
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assumed a tainted human nature and washed it clean, thus making 
it a promise and potency of the world's redemption. 

Even if we accept the programme of reconstructing theology 
from a single point of view, we may desire to criticize not 
merely Kitschrs execution of the scheme, but his selection of 
the ruling principle. Is it enough to extricate the spirit of 
Protestantism from the imperfect letter of its early creeds ? 
Theotoxy difficulties is raised by the progress of 

and science. No Protestant can deny that it is a duty for 
Science. Christianity to come to terms with scientific dis- 
coveries, and few Catholics will care to deny it. Anxious 
negotiations thus arise, which colour all modem schemes of 
theology, but with a certain school they become central and 
dominant. We distinguish this position from the new emphasis 
on Ciirii’tology, whether churchly or radical. Those who find 
a gospel in philosophy are ready to dictate terms to outsiders ; 
but those who wait upon science for its verdicts supplicate 
terms of peace. Just as much of Christianity is to survive as 
science \vill spare. Often the theologians in question look to 
psychology as the permanent basis of religion ; who is to deny 
that religion is a psychological fact, and th(; natural expression 
of some thing in man’s constitution ? This strain may be 
recognized, mingled with others, in Schleicrmachcr ; it has 
found interesting expression in the contributions of H. J. 
Iloltzmann and Ernst Troeltsch to the volume dealing with 
Christianity in Die Kultur der Gegenwart. Christ is confessed 
as the greatest figure of the past, and as one of no small im- 
portance still for the present and future, but, with entire 
decision, Christianity is called to the bar of modern culture. 
I'rom that tribunal there is to be no a{)pcal, whether to a higher 
rcv(‘lation or to a deeper experience. This view stands in 
connexion with the study of comparative religion. Out of that 
very Rilschl school, which began by despising all religions 
except those of the bible, has developed the religionsgeschichtlich 
movement, which dissolves Christianity in the wider stream. 
Such a policy is at the opposite pole to Ritschl’s ; he desired 
to interpret Christianity in the light of its own central thought. 
If Christians can find in their faith new resources to meet the 
new needs, they may hope to command the future. Theology 
if it is to live must be henceforth at once more Christian and 
more scientific than it has ever yet been. 

A less threatening yet important possibility of modifica- 
tion arises out of tlie scientific study of the New Testament. 
Thcoio y ^uS'^stine, Luther, the evangelic'^l revival, went back 
and New to St Paul ; can Christianity not dig deeper by going 
Testa- back to Jesus ? A Protestant has to view the past 
^scholar doctrine very much as a succession of de- 

sA/p. clcnsions and revivals, the latter more than counter- 
acting the former. lie does not claim to have regained 
the inspiration of a Paul ; but he holds that Augustine was more 
Christian than the sub-apostolic age, and Luther more Christian 
than Augustine, d'hat is the hopeful feature in the past. The 
task for the present, with its uneciualled scientific resources, is 
to get nearer than ever to the heart of the Gospel. Must Pauline 
categories always be supreme ? The Ritschl school, and others 
too, have made an earnest effort to incorporate Christ’s words 
in Dogmatic and no longer shunt them into systems of 

Christian Ethics.” They have not idolized Paulinism ; but 
have they not idolized Luther ? They seem to take for granted 
that the spirit -though not the letter — of that great man was a 
definitive statement of the Christian principle. To interpret 
Christianity out of itself is one thing; to interpret it out of 
Luther, even out of a distillate of Luther, is possibly a lower 
thing. The theology of the future may draw more ecjually 
from several New Testament types of doctrines. The scheme 
that includes most may be the successful scheme. Unity may 
be safeguarded in the confession of Christ, and theology indeed 
prove Christocentric.” ^ Above all, the social message of 

^ Thomasius and H. B. Smith are quoted as holding the “ Christo- 
centric " ideal. A. M. Fairbairn, mindful of the vast importance of 
the conception of God, amends the programme. Theology is to be 
formally Cliristoccntric, materially Theocentric (Fatherhood of God). 


Jesus may well prove a gospel to our materially prosperous 
but inwardly sorrowful age. Any school of thought which 
despises tliat hope has small right to call itself Christian. 

Casting a backward glance once more over the evolution 
of Christian theology, we may say very roughly that at first 
it recognized as natural or rational truth the being 
of the Logos, and as special fact of revelation the 
Incarnation of the Word in Jesus Christ. In medieval vented-^ 
times the basis was altered. What had been rational 
truth now claimed acceptance as supernatural mystery. 

Modern idealists, ill at ease with this inheritance, try to show 
that Christ’s Incarnation no less than llis eternal divine being 
is a natural and rational truth. But, when this programme is 
carried out, there is no small danger lest the relations traced 
out between God and men should collapse into dust, the facts 
of Christ transform themselves into s}Tnbols, and the idealistic 
theology of the right wheel to the left. 

Again, Western theology, very roughly summarized, while 
accepting the earlier doctrinal tradition, has broken new ground 
for itself, in affirming as rational necessity that God The 

must punish sin (this is at least latent in Aquinas’s Atone- 

doctrine of natural law), but as contingent fact of re- 
velation that God has in Christ combined the punishment of sin 
with the salvcition of sinners ; this is the Reformation or post- 
Reformation thought. Here again the desire makes itself felt 
to impute more to God’s nature. Is His mercy not as inherent 
as His justice ? If so, must He not redeem ? For, if He 
merely may redeem but must punish, then His greatest deeds 
on our behalf wear an aspect of caprice, or suggest unknowm 
if not unknowable motives. The doctrine of penal substitution 
in the Atonement, as usually conceived, seems to point in the 
same direction as predestinarianism. Behind superficial mani- 
festations of grace there is a dark background, almost like the 
Greek Fate. The ultimate source of God’s actions is something 
either unintelligible or unrevealed. Christian theology cannot 
acquiesce in this. In our day especially it must seek to light 
up every doctrine with the genuine Christian belief in God’s 
Fatherhood. And yet here again incautious advance may 
seem to overleap itself. If it should come to be held that with 
so kind a God no redemption at all is necessary, the significance 
of Christ is immensely curtailed if not blotted out. Even if 
He should still be taken as the prophet of the divine goodwill, 
yet the loss of any serious estimate of sin makes good nature 
on God’s part a matter of course, ('hristianity of such a type 
is likely to be feeble and prec:arious. Perhaps we may find a 
third and better possibility by ceasing to aim at a scientific 
gnosis of God, cither limited or unlimited. Perhaps what 
concerns the Christian is rather the assured revelation that God 
is acting in character, like Himself, and yet acting wonderfully 
by methods which we could not predict but must adore. The 
free life of personal beings is no more to be mastered by a 
formula than it is to be assigned to caprice. A God who is 
love will act neither from wilfulncss nor from what is called 
rational but might more correctly be called physical necessity. 
He will act in and from character. Always wise, always holy, 
always unsearchable, the Christian’s God is that heavenly 
Father who has His full image and revelation in Jesus Christ. 

While the greatest of all theological systems, the Summae 
of the middle ages, include everything in the one treatise, it 
has been the business of post-Reformation learning jt^Qaern 
to effect a formal improvement by distributing thco- divuionw 
logical studies among a definite number of headings, ot theo- 
The new theory lived ond grew throughout the i8th- 
century Age of Enlightenment (e.g. J. S. Scmler), linking Pro- 
testant scholasticism with modern thought, and exhibiting 
the continuity of science in spite of great revolutionary changes 
and great reactions. The beginning is ascribed to A. Hyperius 
(Gerhard of Ypres), a professor at Marburg, and, it seems, a 
conciliatory Lutheran, not, as sometimes said, a Reformed 
(1511-64). He published Four Books on the Study of Theo- 
logy (1556). Book iv. is said to be the first appearance of 
Practical Theology— Liturgies, Pastoral Theology, &c. In 
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virtue of another work {De Formandis ConcionibuSy 1553), 
Hyperius has been further termed the father of Homiletics. 
L. Danacus (Dancau), a French Protestant, has the merit of 
publishing for the first time on Christian Ethics (i577)« It 
has been supposed that the Reformed divinity here set itself 
to remedy the dogmatic dryness of Protestant scholasticism, 
fifty years before the Lutheran G. Calixtus moved in the matter 
{TheoL M oralis, 1634). fioo much has been made of this. 
I)anaeus hardly represents at all what moderns mean by 
Christian ethics. He does not contrast the Christian outlook 
upon ethics with all others, but dwells chiefly upon the super- 
eminence of the ren Commandments as a summary of duty. 
Other distinctions are named after an interval of two centuries. 
J. T. Gabler, for the first time “with clearness'’ (R. Flint), 
wrote in 1787 De Justo Discr inline Theologiae Biblicae et 
Dogniaticac, ifiblical Theology is a historical statement of the 
ditVerent Bible teachings, not a dogmatic statement of what 
the writer holds for truth, qua truth. Again, P. K. ^Marheineke 
is named as the first wTiter (iSio) on Symbolics, the com- 
parative study of creeds and confessions of faith. In 1764 the 
introduc tory study of theology as a whole, which llyperitis 
invented, had been gi\ en by S. Mursinna the name it has since 
usually borne — “ Theological Encyclopaedia. “ Most of such 
Encyclopaedias have been material,” i.e. connected treatises, 
giving a brief outline of theology as a whole; not, ol course, 
alphabetic indexes or dictionaries. The most famous of all, 
however — Schleiennacher's Kurze Durstellung des theologischcn 
Sliidiuiiis (1st cd. 1811) — belongs to the class of “formal” 
cncyclo{)acdias. It states how theology should be divided, 
but docs not profess to give a bird's-eye view of results. 

Schlciermac'her’s treatise is higlily individual. 'Ihcolog)’ is 
viewed as essentially a branch of church administration. 'Frue, 
in the theologian properly so ('ailed the scientific interest is 
strong ; when* the religious or praclic'al interest is stronger, you 
get church rulers or administrators in a narrower sense. Still, 
even to the thecjlogian the practical inten‘st in church welfare is 
vital. Theology loses its savour whem studied in a spirit of merely 
scientific curiosity ; and it does not concern the lay Christian. 

In spite of what may he deenicd eccentric in this standpoint. 
Sclilv.icnnac!i(a*’s summary is full of interest. He tlivi<los as 
follows : — r. Philosopliical I'heology : A. Apolop^ctics ; B. Polemics. 
II. Historical Tlieologv : A, ICxegctical —including tiic determina- 
tion of the canon; H. Church History proper; C. The <]e]>icting 
of the present slate of the Chnrcli ; (1) its taith — Dogmatics ; the; 
belief of one branch of the Churcli ; (2) its outward comiition — 
Statistics ; those should be universal. Symljolics is to l->e a branch 
of statistics. Biblical “ Dogmatics ” also is said to be nearer this 
than it is to Dogmatic^s proper. HI. Practical Fhcology : A. the 
service of the (Icical) church; Homiletics, Liturgies, B. the 

Goi'crnmcnt of the (national or international) (liurch ; (juestions 
of relation to the State, Tlie rea«ler will noti* Sclileiermacher’s 

peculiar Avay of dealing with Dogmatic as the belief of the Church 
-an unprecedented view, ac('ording to .\. Ritschl — and his requiring 
that belief to be reported qua historical fact. 

It is singular that Schleiermacher on the whole sums up in the 
Kurze Darstcllung against the separation of Christian F.tlncs fmm 
Dogmatics. But he grants that much may be said on both sides 
of that question, and in his own Glaubcnslchre he follows ordinary 
usage and as far as possible banishes Ftliics to a Christlichc ^SitteU' 
lehre, a book wliich has caused him to be reganled by Protestants 
as the founder of modern Clirislian ivthics. There arc therefore 
three parallel studies, on all of which Schleiermacher published — 
Dogmatic or Glauhenslehre, Christian Ethics. Philosophic.al Ethics. 

Curiously enough, it is from Schlciermaclu*r's philosophi('al 
ethics that a threefold division— the Chief Good, Virtues, and 
Duty or the Law — passed into almost all text-books of Chris- 
tian Ethics, till recently a rebellion rose against it on the 
ground of redundancy and overlapping. Books on Christian 
Ethics have also found room for a quasi Synoptic doctrine of 
the Kingdom of God, which Paulinized dogmatic systems were 
slow to admit. It should also be noted that Schleicrmacher’s 
place for Apologetics is by no means undisputed. Many di.slike 
the .subject ; some would thrust it into practical theology. 
Again, the new study of the religions of the world is seeking its 
place in the curriculum of Christian theology, just as it is seeking 
— in some way — to modify Christian thought. The recognized 
place, the assured results, have not yet been attained. 


Further details must be sought in text-books. But it may 
be affirmed that Di^gmatic must remain the vital centre ; and 
so far we may soften Flint’s censure of the British some 
thoiiglitles.sness whicii has called that study by the concta- 
name “ systematic theology.” Systems of ethics and fiona. 
apologetics arc welcome to the theologian ; “ cncv clopaedia ’* 
is a new and broader-based “ systematic theology ” in itself ; 
but none of these is central as Dogmatic is. One may also 
venture to declare that Dogmatic rests upon philosophical and 
historical studies, and exists for practical uses. 1 hus a triple 
or fourfold division of the(.)logical sciences seems natural. 
Lastly, it must be confessed that at the beginning of the 
20th century lluTe is more life or health in history than in 
philosophy, and much more in either than in dogmatii' theology. 

Sub-dix'isions of Dogmatic, whether well chosen or ill, throw 
light upon theology as developed in the past. I'hc six usual 
Protestant headings are as follows : Theology proper, Anlhro* 
pi^logy, Christology (C. Hodge here inserts Hamartiology), 
Soteriology, Eci'lesiology (omitted hy C. Hodge), Eschatologv. 
The l.ombard’s Sentences deal in bk. i. with God ; bk. ii. the 
ert'atures ; bk. iii. Incarnatiim, Redemption, Virtues ; bk. iv. 
■Sacraments and Last Things. Aquinas’s Summa has no such 
clear lines of division. 

Fhe Church carried forward from the middle ages a tradition 
of “ Moral Fhcology ” ^ answering to ('hristian Ethics, alongside 
of Doginalk's or of all-inclusive Sunimae. Casuistry (with 
parallels in early Protestantism like Jeremy I'aylor’s Duclor 
Dubitantium), growing out of the Confessional, is character- 
istic of this Roman Catholic Ethic ; yet the study is not re- 
stricted to the technical equipment of confessors. I'hc Roman 
Catholic contributors to the volume on Christianity in Die 
Kiiltur der Gegemvart write on: — 1 . Dogmatic: A. Apol(\getic 
or General Dogmatic ; B. Special Dogmatic or Dogmatic proper. 
II. Moral Theology. Ill, Pructiejil Theology. The Protestant 
contributors, representing somewhat varied standpoints in 
German rcligicm, follow much the same plan. Apologetic has 
no separate place with them : but tia' system of theology (iji a 
sense midwjiy between the dogmatists and the encyclopedists), 
is allotted between Dogmatics, Christian Ethics and l^ractical 
Theology. 

laxERATURr:. — ;\ l)iI 4 iogra])hy of theology cannot nanit? every 
important book. The citorl is iiuule here (1) to mention writers 
of great originality mnl distinction, (j) writers of special im])ortance 
to some one Christian confession, (3) without needless repetition of 
what has already been said, (,i) dogmatic treatises being preferred 
but not to the exclusion of everything else. 

Origen is great in scholarship as well as in system. Athanasius’s 
On the I ncarnution (tf the Efcrnat represents his central thoughts 

not less interestingly because it is earlier than tlie ,\rian contro- 
versy. Cyril ol Jerusalem’s Catcrheticnl l.cctures are a statement 
of doctrine for [lopular nse, luit arrangi'd as a complete system. 
Gregory of Nyssa's (heat Catcihcsis is an instruction to catecliists 
how they .should proceed — thnugli of course stating the wribT's 
theology and a])ologetic, with his belief in universal .salvation. 
Theo<lorel has an outline of theology in the last book (v.) of his 
treatise Against Heresies. Theodore of Mopsuestia is a more sus- 
pected representative of the same scholarsliip — that of Antioch; 
John Chrysostom is the orator of the school. Cyril of Alexandria 
represents the later Alexandrian tljeology. M’ith John of Damascus 
the progress of ('.reck divinity ends. A good modern statement is in 
C'hr. Androiitsos’.s AovMart^/7. In the ^^'est, Augustine is the chief agent 
in breaking new ground for tlieology. 'I'he Enchiridion ad Laurcntiiim 
is a slight but intcTesting sketch of a system, while the De Doitrina 
Christiana is another lesson in the imparting of Christian instruction, 
as is also, naturally, the De Catrehi^andis Hudihus. The (hty of God 
ami the Confessions are of unmatched importance in their several 
ways ; and nothing of Augustine's was without inlluencc. (Gregory 
the Great's Ma^na ATornlia should also he named. 

I In the miildle ages Isidore (at its gateway), then Peter I.ombard, 

I then Atjihnas (and his rivals), are ])re-emincnt for system, Anselm 
and Abelard for originality, Bernard of cTairvaux as the theologian 
who represents medieval piety at its purest and in its most char- 
acteristic forms, while Thomas K Kernpis’s devotional masterpiece, 
On the Imitation of Christ, with Tauler s Sermons and the Theologia 
Germanica. belong to tlie world’s classics. All the Protestant re- 
formers arc of theological importance — Luther, Melanclithon and 

* “ Mystical Theology ” is de.scribed in A<ldis and Arnold’s 
Catholic Dictionary as a “ branch " of Moral Theology. 
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Calvin, then Zwingli, then John Knox and others. The reply to 
Protestantism is represented by Cardinal Bellarmine, Petavius (less 
directly), Moehler. ^ 

Speculative theology was represented in the Roman Catholic 
Church ol the lyth century by the Italian writers A. Rosmini, 

V. (boberti, T. Maiiiiani della Rovere. Roman Catholic learning 
has always taken a high place (the Bollandists ; the Benedictines ; 
tlie huge collections of Migne). Of the Church’s ample devo- 
tional literature St Francis of Sales and F. W. Faber are favourable 
specimens. A modern Dogmatic is by Syl. T. Hunter, S.J. 

Anglican theology is little inclined to dogmatics. \Vc have such 
unsystematic systems as Bisliop Pearson’s Exposition of the Apostles’ 
Creed —a l^ook of the golden age of great writers — or we have 
average 10th-century Church orthodoxy in Bishop H. Bro\vne, O/; 
Hit' XXXI X. Articles. Anglicanism prefers to philosophize institu- 
tions (H. Hooker, Imws of F.rclesiastical Polity), or states ancient 
learning (K. Cudworth ; the Cambridge Platonists), or else polemical 
learning— Bishop Bull (against Petavius’s innovating views of 
history), 1). Waterland (against S. Clarke), S. Horsley (against 
J. Priestley). J. B. Lightfoot (very strong as an apologist in scholar- 
ship ; not strong in pure thinking) ; the'polcmic becomes altogether 
conciliatoiy in those other glories of 19th-century Cambridge, 

B. F. Westcott and F. J. A. ilort. Or Anglican theology deals 
with historical points of detail, such as fill the Journal of Thcol. 
Sludies. In tievotional literature Anglicanism has always been rich 

Jeremy Taylor, Archbishop K. Leighton, L. Andrewes, W. Law, 
J . 1 L New man). Bishop Butler stands by himself in lonely gi*eatness. 

Fmglisli Puritanism lives in the atlections of modern readers 
more than the Protestant sclioolinen of the ('oiitinent do — Richard 
Baxter, John Owen, John Howe, Thos. Goodwin, John Goodwin 
(an early Arniinian) ; ft)r learning, John Lightfoot j for genius, 
John Milton ; for literary and devotional power, John Bnnyan — 
always admirabk^ except when he talks Puritan dogma. Essential 
Puritanism is prolonged in the 19th century by K. W. Dale 
{The Atonement : Christian Doctrine). The Scottish leader, T. 
Chalmers on Divinity)^ is more imi)orlaiit as an orator or 

as a man tli.in as a thinker. The somewhat earlier lectures of 
G. Hill are dry. 

Armiiiianism is less fully worked out by Arminius than by later 
Dutch divines, of whom tlic " conciliatory” Limborch is sometimes 
used as a Methodist text-book. The theologian of Imglish 
Mctliodism, ajxirt from John Wovsley himself, is Richard Watson. 

W. B. Pope’s Compendium is a somewhat more modern version, 
jonatiian Edwards, a very stern (.alvinist, is one of the few 

first-rale geniuses America has to boast in theology. C. Hodge, 
A. A. Hodge, W. G. T. Shedd, published Calvinistic systems. Horace 
Bushnell had great inlbnmce. 

While the production ot systems of Dogmatic (and of Christian 
IHhics) nev'cr ceases in Germany, A. J^itsclil was content to rt-ly 
on his treatise upon Justification and Peroncilialion (vol. i. History 
of the Doctrine ; ii. Biblical material ; iii. Positive* construction — 
but !iiuch intermingled with history ; good I'.nglish translations 
of i. and iii.). His Vnterriihl in dcr Christlicheii Pcligion is poor 
as a school-book but useful for reference. Soiiietliing is to be 
learned regarding Ritschl himself from his very hostile llist. of 
Pietism. The earlier Enistehiinc' dcr altkathoUschcn Kirche (2nd ed. 
1857) is a landmark in Apologetics and Church liistory. J. Kaf- 
tan’s Doffmatic sliould be named, also the Modern Positive Theology 
of Th. Kaftan and others. 

H. \.. Marteiisen’s Dopnatics restates substantial orthodoxy with 
fine literary taste. Ilis Christian Ethics, though diffuse, is per- 
hai)s the finest piece of Protestant theology under that title. His 
fri(‘nd, I. A. Dorner, had a powerful mind but an inferior gift of 
style. 

The student of theology will do well to seek in the best histories 
of doctrine more detached treatment than Dogmatic can give. 

F. f.oofs mentions W. IMunscher, J. A. \V. Neander, F. C. Baur, 

G. 'I'hoTiiasins, F. Nilzsch, A. Ifarnack, as showing steady advance. 
Add Loots himself and K. Seeberg. \\hjrks in F.nglisli by W. G. T. 
Shedd, G. P. Fisher, J. F. Bethnne Baker. Church formularies in 
Winer {Confessions of Christendom), .Schafif {Creeds of Christendom), 
F. I^)ofs {Symbolik). The Symholik of J. A. IMoehler is a very able 
anti- Protestant polemic. 

A German reviewer has associated as English contributions to 
Dogmatics, A. l\r. Fairbairn’s Christ in Modern Theology, A. B. Bruce’s 
Apologetics, iind the present writer’s Essays towards a New Theology. 
'I'wo American books represent modern evangelicalism — W. N 
Clarke’s very successful Outline of Theology, and W. A. Brown’t 
Christian Theology in Outline. The High Church position is given 
in the Manual of T. B. Strong, Evangelical Anglicanism in H. G. C. 
Moule’s Outline. 

Fbicyclopaedia may be studied in J. F. Riibiger, translated with 
additions by j. Maepherson. J. Drummond (Unitarian) and A. 
Cave (Congregationahst) have written Introductions to Theology: 
Cave’s bibliographies are not free from errors. American contri- 
butions in P. Schaff’s Propaedeutic and J. K. Hurst’s Literature 
jf Theology: a Classified Bibliography. Recent German work by 

C. F. (L Ifcinrici; for older treatment see C. R. Hagcnbach. 

(R. Ma.) 


THEON) AELIUS, Alexandrian sophist of uncertain datc^ 
author of a collection of preliminary exercises (prchgynmasmata) 
for the training of orators. The work (extant, though incom- 
plete), which probably formed an appendix to a manual of 
rhetoric, shows learning and taste, and contains valuable 
notices on the style and speeches of the masters of Attic oratory. 
Thcon also wrote commentaries on Xenophon, Isocrates and 
Demosthenes, and treatises on style. He is to be distinguished 
from the Stoic Theon, who lived in the time of Augustus and 
also wrote on rhetoric (Quintilian, Insi. Oral. ix. 3, 77). 

THEON, of Samos, Greek painter of the age of Alexander 
the Great, is mentioned by Quintilian as a good artist of the 
second rank. If we may tnist the somewhat flimsy stories told 
about him, his forte consisted in a lifelike, or perhaps, as Brunn 
{Kunstlergeschichie y ii. 253) puts it, a theatrical representation 
of action. His figures were said to start out of the picture. 
He chose such congenial subjects as the madness of Orestes, 
and a soldier rushing to battle. Another painter, Thcorus, is 
mentioned, whom Brunn regards as identical with 'J’heon. 

THEOPHANES, surnamed “ the Confessor ” (r. A.n. 758-817), 
Greek ascetic, chronicler and saint, belonged to a nol3le and 
I wealthy family, and held several offices under Constantine V. 
Copronyrnus (741-775). He subsequently retired from the 
world and founded a monastery (roe MeyaXou ^Aypov) near 
Sigriane.' He was a strong supporter of the worship of 
images, and in 815 was summoned to Constantinople by Leo 
the Armenian, who formally ordered him to renounce his 
principles. Theophancs refused, and, after two years’ im- 
prisonment, was banished to tlic island of Samothrace, where 
he died. He subsequently rcct‘ived the honours of canoniza- 
tion. At the recjLicst of his dying friend, George the Syncellus 
(q.v.), Thcophanes undertook to continue his Chronicle, which 
he carried on from the accession of Diocletian to the downfall 
of Mi(‘hael I. Rhangahes (284-813). The w’ork, although 
wanting in critical insight and clironological accuracy, is of 
great value as supplying the accounts of lost aiitliorilics. The 
language occupies a place midway betw'cen the stiff ecclesiastical 
and the vulgar Greek. In chronology, in addition to reckoning 
by the years of the w'orld and the Christian era, Thcophanes 
introdu('es in hibular form the regnal )’ears of the Roman 
emperors, of the JVrsian kings and Arab calij^hs, and of the five 
o('cumenical patriiirchs, a system which leads to considerable 
confusion. The Chronicle was much used by succeeding 
c'hronii Icrs, and in 873-875 a compilation in barbarous I^atin 
(in vol. ii. of De Boor’s edition) was made by the papal lilirarian 
Anastasiu.s from Nicephorus, George the Syncellus, tind Theo- 
phanes fi)r the use of a deacon named Johannes. T'he tran.sla- 
tion (or rather paraphrase) of Theophancs really begins with the 
reign of Justin II. (565), the excerpts from the earli(*r portion 
being scanty. At tliat time thc‘re were very few good Greek 
scholars in the West, and Anastasius shows himself no exception. 

There is also extant a further continuation, in six books, of the 
Chronicle down to the year 0^11 ])y a nnTnl)er of mf)stly aiionyiiioiis 
writers (called 01 O^otpAvriv , Scriptores post Thcophanem), 

who undertook the work by the instructions of Constantine Por- 
phyroj:;enitus. 

Editions of the Chronicle : — Editio princeps, J. Goar (1^55) ; 
J. P. Migne, Patrologia Oraeca, cviii. ; J. Classen in Bonn Corpus 
Scriptorum Ilist. Byzantinac (1839-41) ; and C. de Boor (1883-85), 
with an exhaustive treatise on the MS. and an elaborate index ; 
see also the monogra])h by J. Ikirgoire, “ Saint Thoo})hane le 
Chronogra]>hc ct scs rapports avec saint Th6odorc studite,” in 
Bvl;avTivii XpoviKh., ix. (St Petersburg, 1902). 

Editions of the Continuation in J. P. Migne, I'atr. Gr., cix., and 
by 1. Bekkcr, Bonn Corpus Scriptorum Hist. Byz. (1838) ; on both 
works anti Tlieophanes generally, see C. Krumbacher, Geschichie 
der byzantinischen Litteratur (1S97) ; Ein Dithyrambus auf Theo- 
phanes Confessor (a jjancgyric on Theo])hanes by a certain proto^ 
aseerctis^ or chief secretary, under Constantine Poqdiyrogcnitus) 
and Eine neue Vita des TheoJjhancs Confessor (anonymous), both 
edited by the same writer in Sitzungsherichte der philos.-philol. und 

^ Near the village of Knrshunla, on the Sea of Marmora, between 
the site of the ancient ('yzicus and the mouth of the Rhyndacus, 
, ruins of the monastery may still be seen ; on the whole question 
I see J. Pargoire’s monograph, section 6 (see Bibliography). 
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drr hist. Cl, der h, hayer, Akad, dcr Wissenschaftcn (rSg6, pp. 583- 
625 ; and 1897, pp, 371-399) Gibbon’s Decline and Fall (ed. Bury), 
V. p. 500. 

THEOPHANO {c. 956-991), wife of the Roman emperor Otto 
IL, was a daughter of the Eastern emperor Romanus II., and 
passed her early years amid the tragic and changing fortunes 
which beset the court of Constantinople. Otto the Great having 
procured her betrothal to his son Otto IT., she was married to 
him and crowned empress at Rome by Pope John XTTI. on the 
T4th of .\pril 972. In return for costly gifts brought by her to 
her husband, she was granted extensive estates in all parts of 
the empire. She appears to have been a woman of great beauty 
and considerable intelligencT, and after the death of Otto the 
Great in 973 gradually suf)erscdcd his widow Adelaide as the 
chief adviser of the new emperor, whom she accompanied on 
several military expeditions. She introduced many Byzantine 
customs into the German court. After the death of Otto in 
December 9S3 she returned to Germany, which she governed 
with conspicuous success in the name of her son, Otto III. In 
989 she \'isited Rome, where she exercised as imperairix the 
imperial prerogatives, and probably compelled the Romans to 
swear to acknowledge her son. Theophano died at Nimwegen 
on the 15th of June 991, and was buried in the church of St 
Pantaleon at Cologne. 

See J. ^loltmann, Theophano, die Gemahlin Ottos II. in Hirer 
Bcdcuiuiui fur die Politik Ottos I. uiid Ottos II. (Gottingen, 1S7K). 

THtOPHILE, the name by which Theophile de Viau (or 
Viaud), Fren(’h poet (1591-1626), is more commonly called. 
He was born in 1591, at Clairac, near Agon, and spent his early 
years at Bousseres dc ^lazercs, his father’s property. He was 
educated at the Protestant college of Saumur, and he went to 
Paris in his twentieth year. In 1612 he met Balzac, with whom 
he made an expedition to the Netherlands, which ended in a 
serious quarrel. On his return he seems to have been for two 
years a regular playwright to the actors at the ITdtel de Bour- 
gogne. In 1615 he attached himself to the ill-fated Henry, 
duice of Montmorency (1595-1632). under whose protection he 
produced with success the tragedy of Pyrame el ThisW, acted 
probably about 1617 and printed in 1623, although placed later 
by some critics. This piece, written in the extravagant Spanish- 
Italian manner, which was fashionable in the int(?rval between 
the Pleiade model and the innovations of Corneille, was ridiculed 
by Boileau (Preface to his CEuvres,Tjoi). Theophile was the 
acknowledged leader of a set of Parisian libertines, whose 
excesses seem to have been ('hiefl\' dictated by a general hatred 
of restraint. He himself was not only a Huguenot, but a free- 
thinker, and had made unsparing use of his .sharp wit in epigrams 
on the Church and on the government. In 1619 he was accused 
of blasphemous and indecent writings, and was banished from 
Paris. He took refuge in the south of France, where he found 
protection with many friends. He was allowed to return in the 
next year, and effected a partial reconciliation with one of his 
most powerful enemies, the due dc Luyncs. He served in 
that year in the campaign against the Huguenots, but in the 
autumn was again in exile, this time in England. He was re- 
called in 1621, and began to be instructed in the Roman 
Catholic religion, though his abjuration of Protestantism was 
deferred until the end of T622. There is nothing to .show' that 
tliis conversion was purely political ; in any case it did little to 
mollify his enemies. In 1622 he had contributed four pieces 
to the Nouveau Parnasse Satirique, a miscellany of verse by 
many hands. In the next year a new edition appeared, with the 
addition of some licentious verse, and the inscription par le sieur 
Thdophile on the title-page. Contemporary opinion justified 
Theophile’s denial of this ascription, but the Je.suit father, 
Francois Garasse, published a tract against him entitled La 
Doctrine curieuse (1623). Theophile was again prosecuted. 
This time he fled from Paris, to the court of Montmorency, and 
was condemned in his absence (19th of August 1623) to death. 
On his flight to the border he was arrested, and imprisoned in the 
Conciergerie in Paris. He defended himself in an Apologie au 
foi (1625), and was liberated in September, his sentence being 
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commuted to banishment for life. Under Montmc)rcncy*s pro- 
tection he was able to hide in Paris for .some time, and he subsc- 
(juently accompanied his friend and patron to the south. He 
died in Paris on the 25th of September 1626. 

'I'he great int(‘rest aroused by the prosecution and defence of 
Theophile is shown by tlic number of pamphlets on the subject, 
forty-two of w'hich, written between the dales 1622 and 1626, are 
preserved in tlie Ribliothetpie Nationale in Paris. 

Lcs (F.uvrcs du Sieur Theophile wore printed in Paris in ib2i, 
ami other colleciions followed during liis lifetime. Six years after 
his death Georges de Sender v edited his work with a Towheau 
(copy of obituary verses), and a challenge in the preface to any 
one who might be offended by the editor’s eulogy of the poet. A 
tragedy entitled Pasiphne, published in 1631, is probably not 
Theophile’s, and is not included in his works, the standard modern 
edition of which is that of Alleaume in the Bibliothiqiu Fh.hnricnne 
(2 vols. 1856). Besides Pyrame rt Thishd, his works in<. hide a para- 
plirase. half verse, half prose, of the Phaedo. There are numerous 
French and Latin letters, his Apologie, a promising fragment of 
comic prose narrative, and a large collection of occasional verses, 
odes, elegie.s, stanzas, ttc. 

In addition to Alleaume’s edition, a delightful article in 'I'lieo- 
phile Gautier’s Grotesques should be consulted respecting him. A 
lull account of the exb'nsivt' literature dealing with Theophile is 
given by Dr K. Schiniiacher in a study on Theophile dc Viim 
(Leipzig and Paris, 1 89; ). In the Page disgraei^ of 'I'rislan ITb.Tmite, 
the page makes the acquaintance of a dramatic author, and his 
description may bo accepted as a contemporary portrait of Thco- 
phile’s vigorous person.ility. 

THEOPHILUS, East Roman emperor (829-842), the second of 
the '‘Phrygian” dynasty. Unlike his father Michael IL, ho 
declared himself a pronounced iconoclast. In 832 he issued an 
edict strictly forbidding the worship of images ; but the stories 
of his cruel treatment of recalcitrants arc probably exaggerated. 
At the time of his acc'cssion, the Sicilians w'ere still engaged in 
hostilities wdth the Saracens, but 'I’hcophilus was obliged to 
devote all his energies to the war against the caliphs of Bagdad 
(see Caliphate, especially sect. C., § 8). This war was caused 
by Thcophilus, who afforded an asylum to a number of Persian 
refugees, one of whom, called Thcophobus after his conversion 
to Chri.stianitv, marrictl the emperor’s sister Helena, and l)ec:amc 
one of his generals. The Roman arms were at first successful ; 
in 837 Samosata and Zap(‘tra (Zibatra, Sozopetra), the birth- 
place of Motasim, w'crc taken and destroyed. Eager for r('- 
vengc, Motasim assembled a vast army, one division of which 
defeated Theophilus, who commanded in person, at Dasymon, 
while the other advanced against Amoriurn, the cradle of the 
Phrygian dynasty. After a brave resistance of fifty-five days, 
the city fell into Motasim’s hands through treachery (23rd of 
September 838). Thirty thousand of the inhabitants were 
slain, the rest .sold as slaves, and the city razed to the ground, 
'theophilus never recovered from the blow, his health gradually 
failed, and he died at the beginning of 842. Ilis character lias 
beem the subject of ronsidcralilc discussion, some regarding him 
as one of the ablest of the Byzantine emperors, others as an 
ordinary oriental despot, an ovearated and insignificant ruler. 
There is no doubt that he did his best to check corniption and 
oppression on the part of his officials, and administered justice 
with strict impartiality, although his punishments did not 
always fit the crime. In spite of the drain of the war in Asia 
and the large sums spent by 'J'heophilus on building, commerce, 
industry, and the finances of the empire were in a most flourish- 
ing condition, the credit of which was in great measure due to 
the highly efficient administration of the department. Thco- 
philus, who had received an excellent education from John 
Hylila.s, the grammarian, was a great admirer of music and a 
lover of art, although his taste was not of the highest. He 
strengthened the walls of Constantinople, and built a hospital, 
which continued in existence till the latest times of the 
Byzantine P 2 mpire. 

See Zonanis, xv. 25-29; Cedrenus, pp. 513^533; Thcophancs 
continiiatu.s, iii. ; Gibbon. Decline and Fall, chaps. 48 and 52 ; 
F, G. Schlosscr, Geschiehte der hildcrstiirmenden Kaiser (1812) ; 
(x. Finlay, History of Greece, ii. (1877) p. 142 ; G. F. Hertzberg, 
Geschiehte der Uyzantincr und des osmanischen Reiches, bk. i. (Berlin, 
1883) ; H. Gelzcr, “ Abriss dcr byzantinischen Kaiscrgeschichlc ” 
in C. Krumbachcr’s Geschiehte dcr byzantinischen IMteratur (2nd ed. 
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1807) ; and authorities under Koman Empire, Later. On the 
early campaigns against the Arabs see J. B. Bury, in Jotirn. HelL 
Stud, xxix., i9t:)9, pt. i. 

THEOPHRASTUS, the successor of Aristotle in the Peri- 
patetic school, a native of Eresus in Lesbos, was born c. 372 B.c. 
His original name was Tyrtamus, but he later became known 
by the nickname “ Theophrastus,” given to him, it is said, by 
Aristotle to indicate the grace of his conversation. After re- 
ceiving his first introduction to philosophy in Lesbos from one 
Leucippus or Alcippus, he proceeded to Athens, and became a 
member of the Platonic circle. After Plato’s death he attached 
himself to Aristotle, and in all probability accompanied him to 
vStagira. The intimate friendship of Theophrastus with Callis- 
thenes, the fellow-pupil of Alexander the Great, the mention 
made in his will of an estate belonging to him at Stagira, and the 
repeated notices of the town and its museum in the History oj 
Plants, are facts which point to this conclusion. Aristotle in 
his will made him guardian of his children, bequeathed to him 
his library and the originals of his works, and designated him 
as his siu:ces.sor at the Lyceum on his own removal to Chalcis. 
Eudemus of Rhodes also had some claims to this position, and 
Aristoxenus is said to have restated Aristotle’s choice. Theo- 
phrastus presided over the IVripatctic school for thirty-five 
years, and died in 287 n.c. Under his guidance the school 
flourished greatly — there were at one period mon^ than 2000 
students— and at his death he bequeathed to it his garden with 
house and colonnades as a permanent seat of instruction. 
McnandtT was among his pupils. His popularity was shown in 
the regard paid to him by Philip, Cassandcr and Ptolemy, 
and by the complete failure of a charge of impiety brought 
against him. lie was honoured with a public funeral, and 

the whole population of Athens, honouring him greatly, 
followed him to the grave ” (Uiog. Laert.). 

From the lists of the anci(Mits it api)cars that the activity of 
Tla-'oplirastus extended over the whole field of contemporary know- 
ledge. TTis writing probably differed little from the Aristotelian 
treatment of the same themes, though supplementary in details 
(see Peripatetics). He served his age mainly as a great ]>opnlarizer 
of science. The most important of his books are two large botanical 
treatises, On the History of Plants, in nine books (originally ten), 
and On the Causes of IHanls, in six books (originally eight), whicli 
constitute the most important conlriVnition to botanical .science 
during antifpiity and the middle ages. We also possess in fragments 
a History of Physics, a treatise On Stones, and a work On Sensation, 
and certain metaphysical ’Airop/at, which probal)ly once formecJ 
part of a systematic treatise*. Various smaller scientific fragments 
have been collected in the editions of J. G. Schneider (1818-21) 
and F. Wimmer (1843-62) and in Usener’s Analecta Theophrasica, 

The Ethual Characters ('He^t/col deserves a sepanate 

mention. Tin; work consists of brief, vigorous and trenchant 
delineations of moral types, which contain a most valuable picture 
of the life of his time. The}’’ form the first recorded attempt at 
systematic character wTiting. The book has been regarded by 
some as an inde])endent work ; others incline to the view that the 
sketches were written from time to time by Theophrastus, and 
collected and cdit(*d after his death ; others, again, regard the 
Characters as part of a larger systc*matic work, but the .style of tlic 
book is against this. Theophrastus has found many imitators in 
this kind of writing, notably Hall (1608), Sir Thomas Overlmry 
(1614-16), Bishop Earle (1628) and La Briiyerc (1688), who also 
translated the Characters. 

Bini.iOGRAPii V. — A good account of Theophrastus is found in 
Zeller, Aristotle and the Earlier Peripatetics (Kng. trails, by B. K. C. 
Costelloe and J. H. Muirhead, vol. ii., chap. 18, 1897). For his 
astronomical work s(x; Astronomy (Historical Section), and for the 
botanical works, sec Dr J. Berendes, Die Pharmacie bet den alien 
Culturvolkrn (vol. i., 1891). The Ethical Characters was edited by 
Casaubon in 1592 and translated by La Bniyerc (1688-89); the 
best modern translation (with introduction and notes) is that of Sir 
R. C. Jebb (1870; new cd. J. K. Sandys, i9(x)) ; recent editions 
arc that of J. M. Edmonds and G. K. V. Austen (1904). containing 
text, notes and illustrations (intended for schools), and that of 
C. E. Bennett and W. A. Ifammond (1902). a translation, with an 
introduction. Tlie work has been translated into nearly all Euro- 
pean languages (see Baldwin’s Diet, of Philos, and Psych., vol. iii. 
pt. i.). (E. Wh.) 

THEOPHYLACT (d. c. mo), biblical commentator, was bom 
most probably at Euripus, in Euboea, about the middle of the 
nth century. lie became a deacon at Constantinople, attained 
a high reputation as a scliolar, and became the tutor of 


Constantine Porphyrogenitus, son of the Emperor Michael VIL, 
for whom he wrote The Education of Princes (llaiScia /JairtXiKiJ), 
About 1078 he went into Bulgaria as archbishop of Achrida. 
In his letters he complains much of the rude manners of the 
Bulgarians, and he sought to be relieved of his office, but 
apparently without succe.ss. His death took place after 1107. 

His commentaries on the Gospels, Acts, the Pauline epistles 
and the Minor Projihets are foumled on those of Clirysoslom, but 
deserve the considerable place they hold in excgetical literature 
for their ap])ositeness, sobriety, accuracy and judiciousness. His 
other extant works include 130 letters and various homilies and 
oiations and other minor pieces. A careful edilitm of nearly all 
his writing.s, in Greek and Latin, with a preliminary di.ssertation, 
w'as published in 1754-63 by J. F. B. M. de Rossi (4 vols. fob. 
Venice). 

See Krumbacher, Byzantinische Litter aturgeschichie (2nd ed. 1897), 
pp. 132. 463. 

THEOPOMPUS (b. c, 380), Greek historian and rhetorician, 
was bom at Chios about 380 b.c. In early youth he seems to 
have spent some time at Athens, along with his father, who 
had been exiled on account of his Laconian sympathies. Here 
he became a pupil of Isocrates, and rapidly made great progress 
in rhetoric ; we are told that Isocrates used to say that 
Ephorus required the spur but Thcopoinpus the bit (Cicero, 
BruiuSy 204). At first he appears to have composed epideictic 
speeches, in which he attained to such proficiency that in 352- 
351 he gained the prize of oratory given by Artemisia (q.v.) in 
honour of her husband, although Isocrates was himself among 
the competitors. It is said to have been tlie advice of his 
I teacher that finally determined his career as an historian — a 
career for which he was peculiarly qualified owing to his 
abundant patrimony and his wide knowledge of men and places. 
Through the influence of Alexander, he was restored to Chios 
about 333, and figured for some time as one of the leaders of 
the aristocratic jiarty in his native town. After Alexander’s 
death he was again expelled, and took refuge with Ptolemy in 
Egypt, where he appears to have met with a somewhat cold 
reception. The date of his death is unknown. 

Tlic works of Tlicopompus were chit.*lly bisltirical, and arc much 
quoted by later writers, 'they included an Epitome of Herodotus*s 
History (the gt*nuinen(‘ss of which is doubted), the Hellenics {*Fj\\rjpiKd, 
*K\\r)piKal IffTopiai), the History of Philip {^uXiririKd), and several 
]>anegyTics and hortatory addresses, the chief of which was the 
Letter to Alexander. The IleUcnics treated of tlie history of Greece, 
in twelve books, from 41 T (where Thucydides breaks off) to 394 — 
the date of the battle of ( nidus (cf. Diod. Sic., xiii. 42, with xiv. 
84). (^f this work only a few fragments were known iqi till 1907. 

The papyrus fragment of a Greek historian of the 4th century B.c., 
discovered by B. P. Grenfell and A. S. Hunt, and published by 
them in Oxyrhynchus Papyri, vol. v. (1908), lias been recognized 
by E< 1 . ]Mey< r, T^. von Wilainowitz-Moellendorff ancl G. Busolt 
as a portion of the Hellenics. This identification has been disputed, 
however, by F. Blass. J. B. Bury, E. M. Walker and others, most 
of whom attribute the fragment, which deals with the events of 
the year 395 11. c. and is of consideral^le extent, to ('ralippus {q.v.J, 
A far more elaborate work was the ^tXitrrriKd in 58 books. In this 
Theopoininis narrated the history of Philip’s reign (360-336), with 
digressions on the names and customs of the various races and 
countries of w hich he had occasion to s])eak, whicli were so numerous 
that Philip V. of Maeedon reduced the bulk of the history from 
58 to 16 books by cutting out those parts wdiich had no connexion 
wHth Macedonia. It was from this history that Trogiis Pompeius 
(of \vho.se liistoriae Philippicae we possess the epitome by Justin) 
derived much of his material. Fifty-three books were extant in 
the time of Photius (9th century), who read them, and has left 
us an epitome of the 12th book. Several fragments, chiefly anec- 
dotes and strictures of various kinds upon the character of nations 
and individuals, are preserved by Athenaeus, Plutarch and others. 
Of the Letter to Alexander we possess one or tivo fragments cited 
by Athenaeus, animadverting severely upon the immorality and 
ilissipations of ITarpalus. The Attack upon Plato, ami tlie treatise 
On Piety, which arc sometimes referred to as separate works, were 
perhaps only two of the many digressions in the history of Philip ; 
some writers have doubted their authenticity. The libellous attack 
{'^piKdpavos, the “ three -headed ”) on the three cities — Athens, 
Sparta and Thebes — was published under the name of Thcopoinpus 
by his enemy Anaximenes of Lampsacus. The nature of the extant 
fragments fully bears out the divergent criticisms of antiquity 
upon Theojiompus. Their style is clear and pure, full of choice 
and pointed ex^ircssions, but lacking in weight and dignity. The 
artistic unity of his work suffered severely from the frequent and 
lengthy digressions already referred to. The most important was 
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that On the Athenian Demagogues in the luth book of the Phitippica, 
containing a bitter attack on iiuiny of the chief Athenian statesmen, 
and generally recognized as having been freely used by Plutarch 
in several of the Lives. Another fault of Theopoinpus was his 
excessive fondness for romantic and incredible stories ; a collection 
of some of these (Oai*/Ad<na) was afterwards made iind published 
under his name. He was also severely blamed in antiquity for 
his censoriousness, and throughout his fragments no feature is 
more striking than this. On the whole, however, he a}>]H*ars to 
have been fairly impartial. Philip himself he censures severely for 
drunkenness and immorality, while Demosthenes receives his warm 
praise. 

Biui.iography. — Eraginents in C‘. ^hdler, Frag. Hist. Graee., \. ; 
monograph by A. J. Pilugk (1827). and a good account in W. Mure, 
Language and Litftature of A}icunt Gteeee. v. pp. 5 ^^’ 5 “ 9 * 
alsoGREECK : Ancient History. ‘uithorities. .\ complete edition of 
the fragments of Theopoiiqnis and of Pratippus has been published 
by the Clarendon JTt'ss, Ovford (iO('<g). containing the fragment 
of the new historian. For :i discussion of the antlmrship of this 
fragment see 0 \vyh\nchiis Papyri (igo<S). vol. v. pp. 110-242; 
G. Busolt, Hernu'S (1008). pp. 255-285 {Der \eite Historiker and 
Xenophoi)] F. M. Walker. Klio (1908) (“ Crafippus or Theo- 
pompns ’) : W. A. Goligher, P.nglish Historical Pevieiv. vol. xxiii. 
pp. 277-282 (" Ihe New Greek Historical Fragment*'); A. von 
Nles^, Rhuni^rhes Mn'icum {1908), pp. 371 >- 3Q1 (“Die Hcdlenica 
von Oxyrhynchos ’’). (F'. M. \V.) 

THEORBO [Fr. iJieorhe, Ger. Theorha, Ital. iJieorba, Barbitone], 
tlie large double-necked bass lute much used during the 16th 
and ryth centuries as general bass in the orchestra. The body of 
the theorbo was constructed on the same principles as that of the 
lute but larger, and the same scheme of decoration was followed. 
'I’he neck, instead of being bent i)ack at an angle to form the 
head, was straight, having sulTicient pegs set in the sides of the 
head for from 12 to 16 strings tuned in pairs of unisons ; on 
the fingerboard.s were marked 8 or more Irets for semitones. 
Above this neck was another without fr(*ts, curving forwards 
and slightly to one side to enable the long bass strings, .stretched 
not over but at the side of the neck, to esc ape the pegs of the 
shorter strings. These free strings, known as diapason strings 
(Ger. Ikgleitseiten) were plucked a vide like those of the lyre, 
each giving but one note ; the number of these strings varied 
from 8 to 11. 

The tlirnrbo was made in two sizes, the ordinary instrument 
measuring nbout 3 ft. 6 in., and the Paduan, also known as .archliite, 
aliout 5 tt. The cliitarronc, or Roman theorbo, was the largest 
of all. a contrabass lute in fact, and frecpuiitly stocnl over 6 ft. 
higli. It diifered slightly from the tlu-orbo ; tlie liody was a littk- 
smaller than in the Paduan variety, the s\hole of the' extra Icnglli 
being in the second neck. The strings over the fingcrl)Oard were 
of steel or brass, and the cliapa.son strings of spun wire. 

For the history of the theorbo, see R.yKuiTON and Luti:. 

THEOSOPHY (from Gr. Bws, god, and cunpui, wisdom), a 
term used to denote those forms of philosophic and religious 
thought which claim a .special in.sight into the Divine nature 
and its constitutive moments or procc.s.ses. Sometimes this 
insight is claimed as the result of the operation of some higher 
faculty or .some supernatural revelation to the individual ; in 
other instances the tlieosophical theory is not based upon any 
special illumination, but is simply put forward as the deepest 
speculative wisdom of its author. But in any case it is char- 
acteristic of theosophy that it starts with an explication of the 
Divine essence, and endeavours to deduce tlie phenomenal 
universe from the play of forces within the Divine nature itself.' 

General Theory . — Theosophy is thus differentiated at once 
from all philosophic systems wdiich attempt to rise from an 
analysis of phenomena to a knowledge, more or less adequate, 
of the existence and nature of God. In all such systems, God 
is the terminus ad quem^ a direct knowledge of whom is not 
claimed, but who is, as it were, the hypothesis adopted, with 
varjnng degrees of certainty in different thinkers, for the ex- 
planation of the facts before them. The theosophist, on the 
other hand, is most at his ease when moving within the circle 
of the Divine essence, into which he seems to claim absolute 
insight. This, however, would be insufficient to distinguish 
theosophy from those systems of philosophy which are some- 
times called ** speculative and “ absolute,’* and which also in 
many cases proceed deductively from the idea of God. 


In a wide sense, the system of Hegel or the system of Spinoza 
may be cited as examples of what is meant. Both thinkers 
claim to exhibit the universe as the evolution of the Divine 
nature. 'I'hcy must believe, therefore, that they have grasped 
the inmost principles of that nature : so much is involved, 
indeed, in the construction of an absolute system. But it is 
to be noted that, though there is much talk of God in such 
sy.stems, the known universe— the world that now is— is no- 
where transcended ; God is really no more than tbc principle 
of unity immanent in the whole. Hence, while the accu.sation 
of pantheism is frequently brought against these tliinkers, the 
term tlieosophical is never used in their regard. A thcosophical 
system may also be pantheistic, in tendency if not in intention ; 
but the transcendent character of its Godhead dciinitely dis- 
tinguishes it from the speculative philosophies wliich might 
otherwise seem to fall under the same definition. God is re- 
garded as the transcc'ndent source of being and purity, from 
which the individual in his natural state is alienated and afar 
off. An historical survey .shows, indeed, that theosophy gene- 
rally arises in connexion with religious needs, and is the expres- 
sion of religious convictions or aspirations. Accepting the 
te.stimony of religion tluit the prc.sent world lies in wickedness 
and imperfection, theosophy faces the problem of spcenlatively 
accounting for this state of things from the nature of the God- 
head itself. It is thus in some sort a mystical philosophy of 
the existence of evil ; or at least it assumes this form in some 
of its most typical representatives. 

Ihe term Mystic ism {q.v.) has properly a practical rather than 
a .speculative reference ; but it is currentl)' applied so as to 
iru'lude the systems of thought on which practical mysticism 
was based. Thus, to take only one prominent c'xample, the pro- 
found speculations of Meister Eckhart {q.v.) are alw’avs treated 
under the hcNid of .Mysiic'ism, but they might with equal right 
appear under the rubric 'fhcosophy. In other w^ords, while an 
emotional and practical rnystic-ism may exist without attempt- 
ing philosophically to explain itsc‘lf, speculative mysticism is 
almost another name for thc^c^sophy. There is still a certain 
difference ol)serval.)le, however, in so far as the speculative 
mystic; remains primarily concenicd with the theory of the 
sours relation to God, while the theosophist gives his thoughts 
a wider sc:ope, and frequently devotes himself to the elaboration 
of a fantastic philc^sophy of nature. 

In the above acceptation of the term, the Neoplatonic doctrine 
of emanations from the supra-csscmlial One, the fanciful emana- 
tion-doctrine of some of tlie Gnostics (the aeons of the Valen- 
tinian system might be mentioned), and the elaborate esoteric 
system of the Kabbalah, to which the two former in all pro- 
bability largely contributed, arc generally included under the 
head of theosophy. Jn the two latter instances there may be 
noted the; allc;goric;al interpretation of traditional doctrines and 
sacred writings which is a common characteristic of theosophicail 
writers. Still more typic;a.l examples of theosopliy are furnished 
by the mystical system ol Mcistc;r Eckhart and the doc trine of 
Jacob Boehme (7.7'.), who is kncjwn as ‘‘ the theosophist ” par 
excellence. Eckharl’s doctrine asserts behind God a preclicatelcss 
Godhead, which, thejugh unknowable not only to man but also 
to itself, is, as it wTre, the es.senc:e or potentiality of all things. 
From it proceed, and in it, a.s their nature, exist, the three persons 
of the Trinity, conceived as stadia of an eternal self-revealing 
process. The eternal generation of the Son is equivalent to 
the etc*mal creation of the world. But the sensuous and pheno- 
menal, as such, so far as they seem to imply independence of God, 
are mere privation and nothingne.ss ; things exist only through 
the presence of God in them, and the goal of creation, like it.s 
outset, is the repose of the Godhead. The soul of man, which as 
a microcosmos resumes the nature of things, strives by self- 
abnegation or self-annihilation to attain this unspeakable 
reunion (which Eckhart calls being buried in God). Regarding 
evil simply as privation, Eckhart does not make it the pivot of 
his thought, as was afterwards done by Boehme ; but his notion 
of the Godhead as a dark and formless essence is a favourite 
thesis of theosophy. 
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Besides mystical theology, Boehme was indebted to the 
writings of Paracelsus. This circumstance is not accidental, 
but points to an affinity in thought. 'I'he nature-philosophers 
of the Renaissance, such as Nicolaus Cusanus, Paracelsus, Cardan 
and others, curiously blend scientific ideas with speculative 
notions derived from scholastic theology, from Neoplatonism 
and (iven from the Kabbalah. Hence it is customary to speak 
of their theories as a mixture of theosophy and physics, or theo- 
sophy and chemistry, as the case may be. Boehme offers us a 
natural y)hilosophy of the same sort. As Boehme is the typical 
tlieosophist, and as modern theosophy has nourished itself 
almost in every case upon the study of his works, his dominating 
concepti(jns supply us with the best illustration of the general 
trend of this mode of thought. Ilis speculation turns, as has 
bc(m said, upon the necessity of reconciling the existence and 
the might of evil with the existence of an all-embracing and all- 
powerful God, without falling into Manichacanism on the one 
hand, or, on the other, into a naturalistic pantheism that denies 
the reality of the distinction between good and evil. lie faces 
the difficulty boldly, and the eternal conflict between the two 
m;iy be said to furnish him with the principle of his philosophy. 
It is in this connexion that he insists on the necessity of the Nay 
to the ^'ea, of the negative to the positive. Plckhart’s Godhead 
appears in Boehme as the abyss, the eternal nothing, the 
essenccless quiet (“ Ungrund ” and “Stille ohne VVesen ” are 
two of Bochme’s phrases). But, if this were all, the Divine 
Being would remain an abyss dark even to itself. In God, 
however, as the condition of His manifestation, lies, according 
to Boehme, the “ eternal nature ” or the mysteriiim magnum, 
which is as anger to love, as darkness to light, and, in general, 
as the negative to the positive. This principle (which Boehme 
often calls the evil in God) illuminates both sides of the anti- 
thesis, and thus contains the possibility of their real existence. 
By the “ Qual or torture, as it were, of this diremption, the 
universe has qualitative existence, and is knowable. Even tlie 
three persons of the Trinity, though existing idcaliter beforehand, 
attain reality only through this prim'iplc of nature in God, 
which is hence spoken of as their malrix. It forms also the 
matter, as it were, out of which the world is created ; without 
the (lark and fiery primajde, we are told, there would be no 
creature. Hence God is sometimes spoken of as the father, and 
the eternal nature as the mother, of things. Creatit)n (which is 
conc('ived as an eternal process) begins with the creation of the 
angels. 'Fhe subsequent fall of Lucifer is explained as his 
surrender of himself to the principle of nature, instead of dwell- 
ing in the heart of God. He sought to make anger predominate 
over love; and he had his w'ill, becoming prince of hell, the 
kingdom of God’s anger, which still remains, however, an in- 
tegral part of the Divine universe. It is useless to follow 
Boehme further, for his cosmogony is disfigured by a wild 
Paracelsian symbolism, and his ('onstruclive efforts in general 
arc full of the uncouth straining of an untrained writer. In 
.spite of these defects, his speculations have exercised a re- 
markable influence. 

Schelling’s Philosophical Inquiries into the Nature of Human 
Freedom (1809) is almost entirely a reproduction of Boehme^s 
ideas, and forms, along wdth Baader’s writings, the best modern 
example of theosophical speculation. In his philosophy of 
identity Schclling {q.v.) had already defined the Absolute as 
pure indifference, or the identity of subject and object, but 
without advancing further into thcogony. He now proceeded 
to distinguish three moments in God, the first of which is the 
pure indilTcrence which, in a sense, precedes all existence— the 
primal basis or abyss, as he calls it, in agreement with Boehme. 
But, as there is nothing before or besides God, God must have 
the ground or cause of His existence in Himself. This is the 
second moment, called nature in God, distinguishable from 
God, but inseparable from Him. It is that in God which is not 
God Himself, it is the yearning of the eternal One to give birth 
to itself. This yearning is a dumb unintelligent longing, which 
moves like a heaving sea in obedience to some dark and in- 
definite law, and is powerless to fashion anything in permanence. 


But in correspondence to the first stirring of the Divine existence 
there awakes in God Himself an inner reflective perception, by 
mean.s of which — since no object is possible for it but God — 
God beholds Himself in His own image. In this, God is for the 
first time as it were realized, although as yet only within Him- 
self. This perception combines, as understanding, with the 
primal yearning, which becomes thereby free creative wdll, and 
works formativcly in the originally lawless nature or ground. 
In this wise is created the w»jrld as we know it. In every 
natural existence there are, therefore, two principles to be 
distinguished— ‘first, the dark principle, through which this 
is separated from God, and exists, as it were, in the mere 
ground ; and, secondly, the Divine principle of understanding. 
The first is the particular will of the creature, the second is the 
universal will. In irrational creatures the particular will or 
greed of the individual is controlled by external forces, and thus 
used as an instrument of the universal. But in man the two 
principles are consciously present together, not, however, in 
inseparable union, as they are in God, but with the possibility 
of separation. This possibility of separation is the possibility 
of good and evil. In Boehme’s spirit, Schclling defended his 
idea of God as the only way of vindicating for God the ( on- 
sciousness which naturalism denies, and which ordinary theism 
emptily asserts. This theosophical transformation of Schelling’s 
doctrine was largely due to the influence of his contemporary 
Baader (q.v.). Baadcr distinguishes, in a manner which may 
be paralleled from Boehme, between an immanent or esoteric 
process of self-production in God, through whidi He issues 
from His unrevealed state, and the emanent, exoteric or real 
process, in which God overcomes and takes up into Himself 
the eternal ” nature ’’ or the principle of selfhood, and appears 
as a Trinity of persons. The cri'ation of the world is still further 
to be distinguishc'd from these two proc esses as an act of freedom 
or will ; it cannot, therefore, be speculatively constructed, but 
must be historically ac'cepted. Baader, who coml)ined hi.s theo- 
sophy with the doi'trines of Roman Catholicism, has had many 
followers. Among thinkers on the same lines, but more or less 
independent, Molilor is perhaps the most important. Swreden- 
borg (q.v.) is usually nrkoned among the theosophists, and some 
parts of his theory justify this indusion ; but his system as a 
whole has little in common with lhos(i speculative constructions 
of the Divine nature wdiich form the essence of theosophy, as 
strictly understood. 

Besides the books mentioned under IMvsticism, and tliosc referred 
to under individual authors, Baur's Die christUchr Gnosis in Hirer 
CcschichtUchcn Entivicklung (0S35) aiifl TIainl)erg(T, Slimmen aus 
dent Heili^thum dcr christlichcn Mystik und Ihcosophie (1857), may 
be mentioned. (A. S. P.-P.) 

Oriental Theosophy 

The term ‘‘ theosophy has in recent years obtained a some- 
what wide currency in a restricted signification as denominat- 
ing the beliefs and teachings of the Theosophical Society. This 
society was founded in the United States of America in the year 
1^75 by Madame H. P. Blavalsky (q.v.), in connexion with 
Colonel H. S. Olcott (d. 1906) and others. The main objects of 
the society were thus set out : (i) To establish a nucleus of the 
universal brotherhood of humanity ; (2) to promote the study 
of comparative religion and philosophy ; (3) to make a sys- 
tematic investigation into the mystic potencies of life and 
matter, or wffiat is usually termed “ occultism.^' As regards 
the first object the mere fact of joining the society and becoming 
an initiated fellow ” was supposed to involve a certain kind 
of intellectual and social brotherhood, though not implying 
anything in the nature of an economic union. This latter 
aspect of the fraternity was to be satisfied by the contribution 
from each fellow of five dollars by way of initiation fee. The 
society\s theory of universal brotherhood was, however, of far 
wider scope, being based upon a mystical conception of the 
One Life ” — an idea derived from and common to various 
forms of Eastern thought, Vcdic and Buddhist. It implies the 
necessary interdependence of all that is — that ultimate Oneness 
which underlies and sustains all phenomenal diversity, whether 
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inwardly or outwardly, whether individual or universal. The 
theosophical conception of brotherhood is thus rather transcen- 
dental than materialistic, and is not therefore to be regarded 
as the exact equivalent of the socialistic doctrine of the solidarity 
of the human race. 

The second object of the society, the study of comparative 
religion and philosophy, soon crystallized into an exposition of 
a more or less definite system of dogmatic teaching. The leading 
thesis seems to have been that all the great religions of the world 
originated from the same supreme source, and that they were 
all to be regarded as so many divers expressions of one and the 
same fundamental tnith, or “ Wisdom Religion/* in such form 
and dress as was best adapted to suit the times and the people 
for whose spiritual growth and development religious instruction 
was required. Now, in order to discern this underlying truth 
in the \'arious and apparently conflicting world creeds, appeal 
was made to a “ Secret Doctrine/’ and Esoteric Teaching/’ 
which .Madame blavatsky proclaimed had been held for ages 
as a sacred possession and trust by certain mysterious adepts 
in occultism, or “ Mahatmas,” with whom she said she was in 
psychical as well as in direct physical communication. It is 
here that the theosophical movement showed its most serious 
shortcomings. From time to time Madame Hlavatsky’s 
numerous friends and associates were allowed to witness the 
manifestations of “ occult phenomena,” which she averred were 
the outcome of her connexion with these “ Mahatmas.” The 
fraudulent character of the ** phenomena ” was on several 
occasions exposed by numerous painstaking investigators (see 
Proceedings of the Society for Psychical Research, vols. iii. and 
ix., and A Modern Priestess of Isis, by Solovyoff). There are, 
moreover, numerous passages in the sacred books of the East, 
especially those of the Buddhists, which warn the student 
against the assumption that magical ” performances of any 
kind are to be regarded as proving the tnith of the performer’s 
teaching ; and indeed it must be owned in justice to the theoso- 
phists that similar warnings arc to be found sc attered through- 
out their writings ; while even ^ladamc Blavatsky herself 
w'as wont to expatiate on the folly of accepting her “ pheno- 
mena ” as the mark of spiritual truth. Yet at the same time 
it cannot well be denied that she was in the habit of pointing 
to the said marvels as evidence of her Mahat inn's existence. 

If theosophy wx*re to be judged solely by the published 
revelations of this “ Secret Doctrine ” it would hardly be de- 
serving of serious consideration ; for, as suggested in the 
separate article on Madame Bla\’atsky, the rc\'elations them- 
selves appear to have been no more than a crude compilation 
of vague, contradictory and garbled extracts from various 
periodicals, books and translations. It was an article of faith 
with her disciples that the outward and visible Helena Petrovna 
Blavatsky was on certain occasions the vehicle of jisychic 
powers of transcendent spiritual import. Although there is 
not much to justify such a proposition, it may perhaps be con- 
ceded that she was in many respects abnormal and that some 
of her work is characteristic of a process known to modern 
psychologists as automatism,” or in other words that it is 
the result of a spasmodic uprush to the surface of sub-conscious 
mental activities. Apart, however, from these pseudo-revela- 
tions the Theosophical Society has given rise to an extensive 
literature, some of which displays a high degree of argumentative 
and expository ability ; and moreover the movement has from 
time to time attracted the attention and secured the co-opera- 
tion of many earnest seekers, of some fewv of whom it can be 
truly said that they possessed undoubted spiritual power, in- 
sight and knowledge. 

Soon after the death of Madame Blavatsky a split in the 
society was brought about by Mr VVm. Q. Judge (d. 1896) of 
New York, who claimed the leadership ; and there came into 
existence tw^o if not three separate theosophical societies 
(following Judge and later Mrs Katherine Tingley in America, 
Olcott and Mrs Annie Besant in America and India, with a more 
or less independent organization in England), each one con- 
tending that the original afflatus of the founder had descended 


upon it exclusively. The fortunes of the societies are, however, 
of less importance than their leading doctrine. 

It will be surmised from what has been said that any concise 
statement of orthodox theosophy is hardly to be expected ; 
though from the materials available a fairly definite outline of 
its leading tenets can be deciphered. We will try to give a 
cursory review' of three of the most important of these, viz. : 
the constitution and development of the personality or ego ; 
the doctrine of Karma ” ; and the Way or Path towards en- 
lightenment and emancipation. Human personality, we learn, 
is the temporary manifestation of a complex organization con- 
sisting of “ seven principles,” which arc united iind inter- 
dependent, yet divided into certain groups, each < apable of 
maintaining temporarily a spurious kind of personality of its 
owm and sometimes capable of acting, so to speak, as a distinct 
vehicle of our conscious individual life. Each principle ” is 
composed of its own form of matter, determined and condi- 
tioned by its own laws of time, space and motion, and is, as it 
were, the repository of our various memories and volitions. 
These seven principles,” starting from the most gross — the 
physical body, or “ Rupa” — become more and more subtle and 
attenuated until we reach the Universal Self ‘‘ Atma,” the centre 
as also the matrix of the whole, both individual and universal. 
Now' that which binds together these elements of our nature 
and maintains their interrelation in their respective spheres 
of activity — that which determines an individual’s powders, his 
tastes, his opportunities, advantages and drawbacks, in a word, 
the character is his Karma.” Broadly speaking, it is the 
sum of an individual’s bodily, mental and spiritual grozeth ; 
having its roots, as it were, spread over many lives, past and 
future. The two sentences, “ as a man soweth, so must he 
reap,” and “ as he reaps so also he must have sown,” give com- 
prehensive expression to the idea of Karmic activity. 

The doctrine of Karma is with modification common to both 
Buddhism and Brahminism, and in their expositions thcoso- 
phists have apparently drawn from both sources 

The theosophic “ Path ” to the final goal of emancipation 
or Nirvana, is in a great measure derived from the Buddhist 
literature, available to the English-speaking peoples through 
numerous excellent translations, more especially those of Pro- 
fessor T. W. Rhys Davids, and also from the many translations 
in all the European languages of the Bhagavad Gita and 
Upanishads. Theosophic teachings on this subject arc not, 
how'cver, exclusively Oriental, for following their contention 
that they are the exponents of the universal and unchangeable 

Wisdom Religion ” of all the ages, theosophists have selected 
from various sources — ^Vedic, Butldhist, Greek and Cabalistic — 
certain passages for the purpose of exposition and illustration. 
To the uninitiated it would appear that this selection has been 
made, generally speaking, at random ; it is at any rate lacking 
in the wise discrimination one would expect from the supposed 
soun'c of its inspiration. Nevertheless theosophists by their 
investigations and expositions have undoubtedly been brought 
in touch with some of the most profound thought in both 
ancient and modern worlds ; and this fact in itself has assuredly 
had an inspiring and ennobling influence upon their lives and 
W'ork. The histories of all the great religious and philosophic 
movements show them as developments of an evolutionary 
process, arriving at their accepted dogmas through long periods 
of contention between numerous lenchmcics and cross-currents, 
resulting in some compromises and not a little confusion of 
thought. So it is in the main with theosophy. It has followed 
Buddhism in deprei'ating any reliance upon ritual. Ceremonial 
and sacrificial observances of all kinds arc held to be useless 
in themselves, but operative for good or ill indirectly by their 
effect upon the mental attitude of those who practise them. 
Theosophists insist, however, that all religious observances 
had their origin in some mystical process, the true meaning of 
which has in most instances been lost. The Path is represented 
as the great work whereby the inner nature of the individual 
is consciously triinsformcd and developed. The views of life 
held by the ordinary mortal as well as his aims and motives 
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must be radically altered ; and simultaneously a change must 
take place in his modes oi speech, conduct and thought. The 
Path is said to be long and diflicult, and with most individuals 
must extend over many lives. It is divided into four stages, 
each one representing the degree of spiritual growth and karmic 
development at which the “ chela ” or disciple has arrived. 
But even the entrance upon the very first stage imj)lies some- 
thing more than, and something fundamentally different from, 
the life ol an ordinary layman, however morally excellent this 
life may ))C. Morality, important though it be as preparatory 
to the “ higher life,” does not alone lend itself to that awakening 
of the spiritual faculties without which progress along the Path 
is not possible. In good citizenship morality is practised out of 
regard to certain preconceived notions of the needs, the health 
and luippiness of ourselves, our fellows and the community at 
large. According to theosophy, it would appear that these 
notions are for the most part mistaken, or at any rate they are 
quite insignificant in comparison with the interests with which 
the traveller along the Path soon finds himself absorbed. It is 
not that human needs are to be disregarded, but that the 
pabulum which he now sees that humanity really requires is of 
an incomparably higher order than that which is generally so 
considiaed. 'flie physical methods and spiritual exercises re- 
commended by theosophists are those inculcated in the systems 
known in Hindu philosophy as Raja Yoga in contradistinction 
to the Hatha Yoga system, which is most commonly to be met 
with in India, and in which the material aspects are given 
greater prominence. The Path has an active and a passive side. 
Fresh knowledge, new forces and faculties, have to be acquired 
by positive and strenuous efforts, while, on the other hand, 
delusions and superstitions are to lie abandoned by an attitude 
of conscious neglect ; or to use the phraseology of the Hindus, 
Avidyiij nescience — the mental state of the unenlightened — 
through which the individual energies are sc'attered and dis- 
sipat(?d in futile*, effort, is gradually replaced by Vidyd, the 
higher wisdom which dispc'ls the darkness of the mind, awakens 
our latent faculties and concentrates our efforts in the direction 
of that harmonious union, whic'h ultimately results in Nirvana. 
Altliough the way of the disc iple or chela ” is always repre- 
sented as long and diffic ult, it is said that as he proceeds, the 
transc-endcntal fac;ulties which arise to help him enable him to 
pursue the right course with ever increasing confidence and 
security. These powers of the mind, or “ sicklhi,” should never 
be sought for their own sake, or be used for selfish purposes, 
'fhe attempt to develop and use them without rctgard to the 
higher purpose is spoken of as practising the arts of “ black 
magic,” the exercise of which invariably leads to disaster. It 
is proclaimed that were the “ chela ” to attempt to make an 
improper use of his jiowcrs — that is to say, were he to yield to 
the promptings of selfishness, lust or antagonism — such a lapse 
would at onc e set in action cc;unicrac:ting forces, whic:h not only 
retard his upward growth, but which would, were such civil 
courses persisted in, lead ultimately to the obliteration of all 
his newly acquired psychic possessions. 

The Path may also be described in terms of the “ seven 
principles.” It may be said to be a process of unification, 
whereby the centres of volition, consc:iousiiess and active 
memory are systematically shifted upwards from the lower to 
the higher “ principles ” until they have become firmly estab- 
lished in the “ Buddhi,” or sixth principle.” As this last stage 
is approached the “ chela ” becomes less and less dependent 
on the guidance of traditions and scriptures. The tnith be- 
comes revealed to him by the opening of his inner vision, and 
he leanis to see Dharma, the Eternal Law, as it were, face to 
face. Thus theosophists may be said to accept in their own 
sense the saying : “He who does the Will shall know the 
doctrine.” 

Along the Path are ranged ten great obstacles, or fetters, 
the Buddhist Sanyojanas, which have to be sui'cessively over- 
come before the final goal is reached. As these sanyojanas 
give a very good idea of what has been termed the negative 
aspect of the Path, we may enumerate them as follows ; — 
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1. The delusion of personality — the belief in a permanent and 

unchangeable egoentity. 

2. Doubt as to tlie use of tlie higlier elforts, or as to the possi- 

bility (jf solving the great mysteries of life. 

3. The reliance upon ritual — seeking salvation through outward 

acts. 

4. Lust. 

5. Ill-will, or antagonism. 

6. Love of this life and its possessions — “ The care of the world 

and the dcceitfuhiess of riclies.” 

7. The egoistic longing for a future life. 

8 . Pride. 

9. Self-righteousness. 

TO. Nescience. 

A few words should be added as to the theosophic hell, or 
“ Avichi.” This is described as a long drawn-out dream of 
bitter memories ~a vivid consciousness of failure without 
volition, or the power of initiative — a dream of lost oppor- 
tunities and futile regrets, of ambitions thwarted and hopes 
denied, of neglected duties, abused powers and impotent hate ; 
a dream ending ultimately in the oblivion of utter annihilation. 

There is no doubt mucli of valuable suggestion to be found in 
the philosoiihic system, or rather the conglomerate ol systems, 
which pass to-day umler tlie name of theosophy ; and ])robably 
much has licen done by means of its propaganda tt) popularize 
hkistcrn thought in the West, and in the East to reawaken a truer 
appreciation of its own philtwophic treasures ; but however tliat 
may be. the serious student would be well advised to seek his 
information and his inspiration from the fountain-heads of the 
theosophists’ doctrines, which are all easily accessible in transla- 
tions ; ami to avoid the confusions and errors of writers who in 
most cases have but a superficial if any knowledge of the original 
languages and systems from which their doctrine has lieen arbi- 
trarily cnllcil. (St G. L. F.-P.) 

TH^OT, CATHERINE (d. 1794), French visionary, was born 
at Barenton (Manchc). From her youth a victim of hallucina- 
tions, a long course of religious asceticism in tlie convent of the 
Mirarniones in Paris unhinged her mind, and she was placed 
under restraint. Lilierated in 1782, her early d(?lusions con- 
cerning a Messiah became accentuated ; that she was d(‘stined 
to be the mother of the new Messiah, she was now assured ; 
she pictured to her followers the fantastic features of the coming 
Paradise on earth ; and was hailed as the “ Mother of God.” 
From the idea of the advent of a Messiah to its realization was 
but a step ; in Robespierre the Theotists saw th(^ redeemer of 
nuiukind ; and preparations for his initiation were put in train. 
The enemies of Robespierre, resenting his theocratic aims, 
seized upon his relations with the 'rheotists as an engine of 
revenge ; Catlicrine, with Gerle O/.z'.) and others, was arrested 
and imprisoned, and a letter to Robespierre discovered in her 
house. In the Convention M. G. A. Vadier trumped up the 
conspiracy of Theot, asserting that Catherine was a tool of 
Pitt, that the mummeries of the I'heotists were but a cloak for 
clerical and reactionary intrigue, and hinting that Robespierre 
favoured their designs. The case was adjourned to the Re- 
volutionary Tribunal, and figured in the proceedings of the 9th 
Therinidor. The accused were ultimately ac([Uitted, Catherine 
herself having died in prison on the isl of September 1794. 

THERA, the southernmost island of the Sporades, now called 
Santorin It was known as Thera until after the Fourth 

Crusade, when it became part of the duchy of the Archipelago. 

THERALITE (Gk. to pursue), in petrology, a group 

of plutonic holocrystallinc rocks consisting of nephelinc, basic 
plagioclase, augitc and olivine, and so called becau.se it is of 
rare o(x^urrence, and its discovery was locked forward to with 
interest as completing the series of basic rocks containing 
ncphclinc as an essential constituent. The felspars are mostly 
of basic character and are often zonal ; the ncpheline is of 
later crysUillization, rarely idiomorphic and often decomposed. 
Pyroxene in these rocks may be of green colour or purplish- 
brown and rich in titanium ; olivine is usually abundant. 
Among the accessories may be mentioned apatite and iron 
oxides, biotitc and dark brown hornblende, the latter often 
surrounding the piir|)le augite. The rocks have rarely ophitic 
structure, but their minerals tend to have good crystalline 
form, except in the case of nepheline and orthoclase (if that be 
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present). By decomposition the nephcline yields zeolites such 
us natrolite and analcite. The thcralites arc rarely cross- 
grained and have much resembUincc to doleritcs in hand speci- 
mens. Among localities for these rocks are Duppau in central 
Bohemia, Pridazzo (\V. Alps). Uinptek (on the White Sea), 
Madagascar and the Crazy Mountains in Montana. A variety 
of thcralite occurs also at Montreal in Canada, and rocks from 
Crawford John in Lanarkshire and from Piiislcy in Renfrew- 
.shire have recently been ascribed to this group. 

VtTV close to the tlier.alitcs is a series of rork types known as 
the tescheiiitt's (from Tcschen in Moravia). Instead of ncpheline 
these rocks usually contain analeite, and from their iiiicroscopic 
characters it is by no means likely that the analeite is secondarv 
after ncpheline in tliis case ; it ap])ears, in fact, to be cither primary 
or of pneumatolylic origin. Nej)helinc, however, has been fount 1 
in teschenites from Portni^al ami from Moravia, so that the dis- 
tinction between tlie two stTU's practically vanishes. In central 
Scotland, around JCdinburgh and Glasj^ow, teschenites are abimdant, 
forming thick sills intrusive into the Carboniferous rocks, and some 
arc .also known from Lt-icestershire (Whitwick^ and from Arran. 
These tesclienites are sometimes o])hitic and present transitions to 
olivine-iliabases on the one hand and to picrites on the other. 
They are the deep-seated re]iresentatives of the basaltic lavas which 
were emitted in great numbers in the early part of the Carboni- 
ferous period. Other localities for tesclienite are the Caucasus and 
the coast of California (Cuyaina \ alley, Ac.). 

The essexitos are an allied series containing a larger amount of 
alkali felspar. Nepheline also occurs by no means uncommonly ; 
the augite is sometimes green, but in other specimens is of a rich 
pin pic colour willi well-marked zonal structure. Olivine is by no 
means uncommon, and brown hornblende ami biotite (Mxur rather 
freipiently. 'The type rock is from Essex (Massachusetts) and other 
examples have been described from Rongslock on the I'.lbe, from 
Mount Roval (Montreal), from S. Norway, near Christiania, and 
from St \' lucent in tlie Cape Wrde Islands. A few essexiles have 
been found in Britain, accompanying the Carboniferous teschenites 
near Edinburgh and in the Cam]'.sie Hills of Stirlingshire. As they 
contain both orthoclase and plagioclase felspar they have a certain 
alhnity to the olivinc-monzonites and kentallenites. 

The shonkiiiiles are dark grey rocks consisting of olivine, green 
angite. dark brown liiotite, nepheline and orthoclase. which are 
found at Shonkin Sag in the Highwood Mountains of Montana. 
They are basic variations of sodalite-syenite and have some resem- 
blance to thcralites, es])ecially in the association of nepheline with 
large amounts of augite and olivine. They arc of exceedingly rare 
occurrence. (J. S. F.) 

THERAMENES (d. 403 B.C.), Athenian statesman, was the 
adopted son of Hagnon, a prominent conservative who in 430 
impeached Pericles, and after the Sicilian expedition became 
one of the ten probuli (7r/)o/iovA.ot, commissioners) appointed to 
devise economies in the administration. As a pupil of the 
sophist Prodicus he acquired facility in public speaking. Under 
his father’s patronage he joined in the conservative read ion 
which came to a head in 411, when hopes of a Persian alliaru'e 
or peace with Sparta strengthened the existing dissatisfaction 
with the democratic rule. Theiamenes specially studied the 
constitutional side of this movement and fcrinulatcd a new 
party-cry, “ the constitution of our fathers.” It was no doubt 
largely due to his advocacy that the probuli^ strengthened by 
further members, were commissioned to draft new measures 
on behalf of the public safety and to examine Clcisthenes’ 
‘‘ ancestral code.” In their report the following measures were 
recommended : (i.) annulment of the act against promulgating 
illegal measures ; (ii.) abolition of pay, save for the troops in 
the field and the archons ; (iii.) restriction of the franchi.se to 
5000 able to serve “ with person and purse ” ; (iv.) the appoint- 
ment of a special hoard to choose the 5000. When these pro- 
posals were passed (apparently in a packed assembly outside 
the walls), a Constituent Assembly of 100 was elected, nominally 
by the 5000, who as yet were a mere phantom body, in point 
of fact by the leading conspirators. The new constitution 
provided for a boulc w'hosc memliers were to be recruited by 
lot from all citizens above thirty ; the functions of this body 
to be exercised by four sections succeeding one another by yearly 
rotation and serving without pay ; all high ofTicials to be cho.sen 
by it out of its own members. This scheme embodied the 
chief reforms desired by Theramenes, and marks the triumph 
of his policy. But before it could be carried into effect it was 
superseded by a “ provisional constitution,” which gave un- 


limited power to a boule of 400 (chosen by a roundabout system 
which favoured intrigue) and its nominees, the ten “ absolute ” 
generals. This extreme reaction displi‘ascd I'hcraincnes, who 
in return began to agitate for the calling of the 5000 into real 
existence. Furthermore he warned Athens against the treason 
of the extreme oligarchs, and induced the troops to raze a mole 
erected to facilitate a Spartan descent on Pciraeus. 

After the di.sastcr of Eretria (see Pfxoponnesian War), 
which caused the fall of the extremists and the institution of 
a government of “ 5000 ” (/.c. all citizens who could afford a 
suit of armour), Theramenes stood in high eshem. After 
assisting in the prosecution of his former colleagues he received 
the command of a squadron with which he helped to win the 
great victory at Cyzicus (410) and to recover th(' Bosporus. 
After the triumph of the radical democrats whii h followed 
upon these surecsscs he lost his high command. At Arginu.sae 
(406) he fought as a simple ship's captain, but after the battle 
was commissioned by the generals to rescue some drowning 
crews, an order which, with his ill-trained and exhau Ted troops, 
in a heavy storm, he was uniihle to carry out. For this failure 
the generals were severely criticized at Athens ; an inquiry by 
the l)oule led to their arrest, and before the euTesia they 
aggravated llieir case by pleading (i.) that the storm made a 
rescue impossible, (ii.) that Theramenes was to blame. Thera- 
menes in reply brought out the implied contradiction in these 
statements, and in consequence the assembly condemned the 
accused to death and subsequently returned 'rherarnenes 
general. 

Late in 405 Theramenes went as plenipotentiary to Lysandcr 
(</. 7 k) to obtain peace terms ; after long negotiations he proceeded 
to Sparta and arranged a settlement which the Athenians ratified 
(April 404). In spite of this peace the disorder in Athens did 
not abate, 'fhe restored fugitives selected five “ ephors,” in- 
cluding Critias, to organize a revolution, while the radietds 
opposed that return to the “ ancestral constitution ” for which 
Theramenes had stipulated. Hereupon Lysandcr returned to 
Athens and had a Constituent Committee elected, of whom 
ten members were nominees of each section. In this body 
Theramenes at first assumed the chief part, and the new 
measures rescinding the laws against the Areopagus and sup- 
pn'ssing syt'opharuty were well rec(‘ivcd. Hut, exact h* as in 
41 T, a more violent party under Critijis, forgetting its real 
duties, appointed an autoc ratic l)oule of its own cTcxilurcxs, and 
proceeded by judicial murders and confiscations to earn for 
the new government the name of “ the 'L'hirly Tyrants.” 
T'hcramencs protested, and managed to get a citizen-body of 
3000 admitted to a share of tiie government. Critias, however, 
fearing a renewal of the collapse of 41 1, disarmed tlie people and 
decided to remove T'heramencs before he could create a new 
dcmocTalic party. The latter successfully repelled Critias’ de- 
nunciation of treason, but was led away by violence and forced 
to take poison. His wc^U-known gibe, “ Here’s to the noble 
Critias,” attests his strength of mind at the hour of death * 

Theramenes demonstrably had a definite policy throughout 
his career. Ilis ideal was a return to a 6th century constitution, 
which his contemporaries could equally regard as a moderate 
oligarchy or a restricted democrac)'. 'I'he main features of his 
programme were: (r) property qualification for franchise; 
(ii.) abolition of pay ; (iii.) transterena^ of some judic ial powers 
from the popular courts to a restored Areopagus. At times 
he .seemed likely to succeed, but amid the violent oscillations 
of party he could not definitely join any one faction, and so 
earned the nickname K(Wof)vn<; (a stage-boot fitting either foot). 
Aristotle, however, discerned Theramenes’ real policy, and, like 
Cicero and Caesar, in later years ranked him among the greatest 
Athenian statcsmcai. 

SouRi Ks. — 'riiL* Cavstituiion of Athens with its numerous docii- 
nients affords much valuable knowledge, but docs not give tlie 
inner history of 41 1. 'rimcydidcs viii. supplies this. I)ut his 

^ The attempted n*scue by Lsocrates (Pseiulo-Plutarcli, Vitae A”. 
(}ratnruin) is improbable ; but Theramenes may have taught TsoC' 
rates in oratory. 
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knowledge of the constitutional side of the revolution and of Thcra- 
menes' activity is somewhat fragmentary. Xenophon {Hellenica, 
i., ii.) was nn cye-\/itness in 406-403, but is clearly inaccurate in 
his details and prejudiced throughout. Lysias (c. Eratosth. and 
c. A^ot'at.) gives an avowedly hostile account of Theramenes. Dio- 
dorus xiii., xiv., goes too far in making Theramenes a pure democrat. 
See also Plutarch. Cicero, chap. 50 ; C'icero, de Oratorr, iii. 16, 59; 
Wilamowitz-Moellendorff, Aristotch's m\d Athcn (Berlin and Leipzig, 
1801), ii. p. 1 13 f'TT » Eorschunqcn zur alien Geschichte 

(Italic, 1890), if. pp. 4 (j 6 sqq. ; B. Perrin in American Historical 
Uceiew, ix. (1904), pp. 649 09. (M. O. B. C.) 

THERAPEUTAE ((jt. OepenrevTat^ literally “ attendants ” 
or physicians,” hence “ worshippers of God ”), a monastic 
order among the Jews of Egypt, similar to the E.ssencs. Our 
sole authority for their existence is Philo in his treatise De Vila 
Conleniplaliva, He takes them us the type of the contemplative, 
in contrast with the Essenes, who represented rather the practical 
life. While the P^ssenes Vv'ere confined to Palestine or its near 
neighbourhood, the Therapeutae, we are told, existed in many 
parts of the world, but especially in Egypt. Their headquarters 
there were on Lake j\lareotis, which at that time debouched 
into the sea. This establishment near Alexandria was, as it 
were, the Grande Chartreuse of their order. Philo himself was 
uncertain as to the meaning of the name, whether it was given 
to them iK'caiise they were “ physicians ” of souls or because 
they were “ servants ” of the One God. Their mode of life he 
in one place (ii. 473, line 14) calls OepoTreia^ and his use of 
words generally accords better with the latter meaning. That 
the origin of the name of these ascetics was unknown in Philo’s 
time goes to prove their antiquity. 

A man on joining the order died to the world, and so volun- 
tarily resigned his property to his heirs. How the order itself 
was supported does not appear. So far as we are informed, 
pra)'or nnd study were the sole occupations of the Therapeutae. 
The community at Alexandria lived in mean and scattered 
houses, near enough to afford protection, without depriving 
the members of tlie solitude which they prized. Each of these 
houses contained a chamber called o-cfirttov or iLova(TTi)pLov 
(cf. Matt. vi. 6), which was devoted to prayer and study, and 
into which the inmate brought nothing but the Law and the 
J-*roph('ts, together with the Psalms and other works which 
tend(‘(l to the promotion of piety. At sunrise the Therapeutae 
prayed and again at sunset. 'The whole interval was devoted 
to a study of the internal sense of the Scriptures. In addition 
to the Old Testament the 'rhcrai)cutae had books by the founders 
of their sect on the allegorical method of interpreting Scripture. 
'I'hcy also contribut(;d to sacred literature themselves in the 
composition of new psalms. Attendance to the ordinary needs 
of nature was entirely relegated to the hours of darkness. Some 
of these recluses only ale every second day, while others suc- 
ceeded in confining the necessity to a single week-day. Hut the 
Sabbath was a feast on which, after attending to their souls, 
they indulged their bodies, like yoke animals let out to graze. 
But their indulgence even then is not mentioned to have gone 
beyond the coarse bread, flavoured with sail and sometimes 
hyssop, while their drink was water from the spring. Thus 
during the six days of the week the 'Fherapeutae “ philo- 
sophized,” each in his own cell, but on the Sabbath they met 
in a common assembly, where women also had places screened 
off from the men, and listened to a discourse from one who was 
the eldest and most skilled in their doctrines. 

In contrast with the drunken revels of the Greeks, Philo 
describes the sober enjoyment by the Therapeutae of the feast 
of Pentecost, or rather of the eve of that festival. They 
assembled together with glad faces and in white garments, and 
the proceedings were begun with prayers, in which they stood 
and stretched their eyes and hands to heaven. Then they 
took their seats in the order of their admission, the men on the 
right and the women on the left. Slavery being against their 
principles, the younger members of the society waited on the 
elder. No flesh was served at table, and for drink only water 
cither hot or cold. But first came “ the feast of reason and the 
flow of soul.” All listened devoutly to a discourse delivered 
with an emphatic slowness and penetrating beneath the letter 


of the Law to the spiritual truth that lay hidden within. When 
the president’s address had been duly applauded, there followed 
the singing of hymns ancient and modern. Then came the meal 
of the simple kind already described. And after this a per- 
vigilium, celebrated with antiphonal and joint singing on the 
pari of men and women and with choral dancing in imitation 
of Moses and Miriam at the Red Sea. At sunrise, turning to the 
east, they prayed that the light of truth might illumine their 
minds, and then returned to their studies. 

Such is the account of the Therapeutae given by Philo. It 
seems to have formed part of the Apology for the Jews (Eus. 
Pr, Ev. viii. 10, § 12) -hence its highly rhetorical character— 
from which Eusebius gives the extract about the Esscncs ; 
while this in its turn may have constituted the fourth book of a 
large work entitled (“ sarcastically,” says Eusebius, II, E, ii. 18) 
ircpl *Ap€T(7)v, of which the Legatio ad Gaium formed the 
first. The De Vita Contemplaiiva thus owes its place next to 
the O^od Omnis Probus Liber, a place which it already occupied 
in the copy of Philo’s works possessed by Eusebius {H.E, ii. 18), 
merely to the mention of the Essenes at the beginning of it. 

To the modern reader the importance of the I'hcrapeutac, as 
of the Essenes, lies in the evidence they afford of the existence 
of the monastic system long before the Christian era. We have 
no clue to the origin of the Therapeutae, but it is plain that they 
were already ancient when Philo described them. Eusebius 
was so much struck by the likeness of the Therapeutae to the 
Christian monks of his own day as to claim that they were 
Christians convcrtecl by the prca('hing of St Mark. He goes so 
far as to say that “ the writings of ancient men, who were the 
founders of the sect ” referred to by Philo, may very well have 
been the Gospels and Epistles (wliich were not yet written). 
This is a strong instance of how the wish may be father to the 
thought even in a fairly critical mind. Eusebius having gone 
wrong on this point, others of the Fathers followed suit, so that 
Philo is reckoned by Jerome among the ccclesiasticiil writers of 
the Christi.ans. 

Nothing is more likely than that Christianity gained adherents 
among the Therapeutae, and that their institutions were adapted 
to the new religion, just as they seem to have been borrowed by 
the Jews from the Egyptians. Strabo (xi. 29, p. 806) tells us 
how he saw at Heliopolis large l)uildings belonging to the priests, 
which had once been tenanted by men skilled in philosophy and 
astronomy, who had been consulted by Plato and Eudoxus, 
but that the enWr^/xa and a(rK'ij(ri^ (the very words used by 
Philo in speaking of thci Therapeutae) had then fallen into 
decay. The system, however, was not even then extinct, for 
it was described by Chacremon the Stoic, a contemporary of 
Strabo’s. Chaerernon’s account has been preserved by Porphyry 
(De Ahstmentia, iv. 6), and has curious resemblances to Philo’s 
description of the Therapeutae, even down to such details 
as their posture and gait and the eating of hyssop with their 
brciul. 

After 1879 a theory became current in Germany (first stated 
in P. E. Lucius, Die Therapeuten und ihre Stellung), and ac- 
cepted in England, to the effect that the De Vita Contemplaiiva 
is not a work of Philo’s at all, but a forgery put forward about 
the end of the 3rd century and intended to procure the authority 
of Philo’s name for the then rising monasticism of the Church. 
But this theory was signally refuted by F. C. Conybeare in his 
Philo about the Contemplative Life (Oxford, 1895). 

See also works (jiioted by Conybeare (pp. 391-399): Bousset, 
Eeligion des Judenthur.is im ncutesiamcnWchen Zeitalter (1903); 
A. Harnack, s.v. “ Therapeuten ** in Herzog- Hauck, Realencyk,, 
xix. 677 (1907). (St G. S.) 

THERAPEUTICS (Or. OepaTnxmKy], sc, from Oepa- 

7 rtv€iVy to serve), the name given to that branch of medi- 
cine which deals specifically with the means employed to cure 
disease if possible, or to control and lessen its evil results when a 
cure is impossible. 

T'he cure which is sought for may either be symptomatic or 
radical. Various morbid conditions of the body generally may 
give rise to different symptoms. Thus a gouty condition may 
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manifest itself in one man as eczema of the skin, giving rise to 
redness and intense itching ; in another as neuralgia, causing 
most sevei-e pain; in a third as bronchitis, producing a dis- 
tressing cough ; in a fourth as d\ spepsia, giving rise to flatulence 
and intestinal disturbance ; and in a filth as inflammation of the 
great toe, accompanied b\' redness, swelling and pain. The 
therapeutic measures employed in these different cases may be 
directed towards alleviating the symptoms, such as itching, 
pain, cough and swelling, in which case the treatment will be 
merely symptowaiic ; or they may be directed towards removing 
the root of the disease, viz. the gouty condition underlying 
them all, and thus eflVcting a radical cure. It very frequently 
happens that we do not know what the underlying condition 
is, and we are forced simply to relieve as best wc can the most 
prominent and most distressing symptoms. In symptomatic 
treatment we arc frequently obliged to use remedies simply 
bccau>e we know lhay have done good before in similar ciises, 
and wc expect them to do so again without having the least 
idea of how they act. Thus in acute gout the most common 
and most trusted remedy for removing the pain is colchicum, 
but at present we do not know what action it has upon the 
system, or why it gives so mu('h cixse in the pain of gout while 
it has comparatively little cfleca upon pain due to other causes. 
This plan of treatment is termed rmpiricaL It is a useful 
method, and is often very satisfactory, but it has the disadvantage 
that it admits of but little progress, and when a trusted empirical 
remedy fails we do not know pret iscl)* in what direction to look 
for a substitute. In contradistinction to empirical wc have 
rational therapcaitics, by which wc mean the application of a 
remcd\’, whose mode of action we know more or less perfectly, 
in diseased conditions, the nature of which wc also understand 
more or less fully. As an example may be taken the use of 
nitrite of amyl in angina pectoris. It has V)een found that in 
many (\iscs of this disease the pressure of l)lood within the 
arteries becomes increased, probably from spasmodic contrac- 
tion of the arteries themselves. Nitrite of amyl has the pow<T of 
dilating the arteries ; it has consecpiently been employed with 
much success in lowering llie blood pressure and removing the 
pain in angina pectoris. But such rational knowledge as this 
not only enables us to remove pain at the time, but helps us to 
prevent its recurrence. For on the one hand knowledge of the 
fact that nitrite of amyl lessens blood pressure has led to the 
.successful employment of other nitrites and bodies having a 
similar action, and on the other the knowkxjge that increased 
blood pressure tends to cause anginal pain leads to the pro- 
hibition of any strain, any food, any exposure to cold, and also 
of any medicines which would unduly raise the blood pressure. 
Here we notice one of the greatest advantages of rational over 
empirical therapeutics. In cases of angina, while the resistance 
opposed to the action of the heart by spasm in the vessels may 
be great, the heart itself may lie feeble, and it may therefore 
be necessary to give some remedy which will increase the power 
of the heart. But if such a remedy were given alone it might, 
and probably would, act on the arteries as well as the heart, 
and by causing the contraction of the vessels do more harm 
than good. But if we know what remedies will increase the 
power of the heart and what will lessen resistance in the vessels, 
we may combine them and thus obtain the objects wc desired, 
viz. removal of the pain, better action of the heart, and more 
perfect circulation. 

The testing of ideas by observation and experiment which 
was begun in anatomy by Vesalius, and by Harvey in physiology, 
was applied by Morgagni to alterations in the organs produced 
by disease, by Bichat to the tissues, and by Virchow to the 
cell. The study of disease in the living body may be said to 
have been begun by John Hunter, developed by Magendic, 
Claude Bernard, Brown-Sequard and others. Of late years 
enormous impulse has been given to our knowledge of the causa- 
tion of disease by microbes, through the works of Gaspard, who 
injected putrid matter into the veins of a living animal ; by 
Villemin, who discovered that tuberculosis is infective ; by 
Davaine ; and especially by^ Pasteur, Koch and others too 


numerous to mention, who have worked, and are still working, 
at the microbic causation of disease with marvellous success. 

The natural end of life is that all the organs should become 
old and gradually decay at the same time, so that at the last 
the individual should become less and less active, weaker and 
weaker, and finally die without any definite discMse, without 
pain and without struggle. But this is exceptional, and 
generally one part gives way before another, cither on account 
of one part being naturally weaker or of one part liaving been 
overtaxed or more severely attacked by some injurious external 
influence, or by' some undue preponderance of another part 
of the body' itself. For health consists in a du(' proportion 
between the action of all the different parts of the bod}', and if 
one part be unnaturally strong it may lead to injuiy or death. 
Thus a V'ery strong heart, although it may' be useful to its pos- 
sessor for many' y'ears, driving the blood rapidly' through the 
vessels, and supplying all his tissues with such abundant nutri- 
ment as to enable him to endure great exertion, mental or 
bodily, may' in the end cause death by bursting a ^ essel in the 
brain, which might have resisted the pressure of a feebler 
circulation for years longer. On the other hand, a heart that 
is too feeble may cause its owner’s death l)y its in- 
ability' to cany on the circulation against increased by feeble- 
resistance. This may occur suddenly, as when tlie ness or 
rt‘sistance is increased in tlie arterial system by a 
sudden exertion or strain, and more slowly when the one part 
resistance is incTcascd in the pulmonary circulation of the 
by inflammation of the respiratory passages. The 
thyToid gland, which is situated in front of the neck, yields 
a secretion w'hich passes into the blood and there lends to 
maintain a state of moderate dilatation in the blood vessels and 
of oxidization in the tissues, so that the circulation remains 
good and the body-heat and muscular activity remain well 
maintained. When this gland bccomt*s enlarged, and its secre- 
tion consequently increases, the vessels dilate, the heart beats 
more rapidly, the skin becomes too hot, the nervous sy\stcm 
becomes irritable, and tremors occur in the limbs. On the other 
hand, when it becomes atrophied the circulation becomes feeble, 
the face heavy and dull, the patient suffers from cold, the 
features grow lumpish, mental processes become sluggish, and 
bodily' vigour diminishes. 

Disease, of the whole body' may^ thus be produced l.)y over- 
action or under-action of some part of it, but such causes of 
disease are slight as compared with the effect of external noxious 
influences, and more especially the effect of microbes. These 
enter the body througli various channels, and once they have 
effected a lodgment they grow, multiply' and give rise to various 
poisons which attack and injure or destroy different tissues or 
organs in the body. Various safeguards arc provided by' nature 
to prevent their entrance. On the skin we have a thick epidermis 
through W'hich micTobes ('annot pass, although if an 
entrance is obtained for them by a prick or cut they 
may readily grow in the tissues below and spread from them 
throughout the whole body. They' pass more readily through 
mucous membranes, but almost every’’ one of these is provided 
not only with a coating of mucus, which obstructs their passage, 
but with some reflex mechanism which tends to remove them. 
Thus irritation of the eye causes winking and secretion of tears, 
by wdiich the irritant is removed ; irritation of the nose causes 
sneezing ; of the air-passages, coughing ; of the stomach, 
vomiting ; and of the intestines, diarrhoea. Even when they 
have passed through an abrasion in the skin or through the 
mucous membranes and enter the blood they arc met, in some 
instances, by a toxic action of the blood itself upon them ; and 
in others they are attacked by the white corpuscles, which 
destroy them, eat them up, and digest them, the process being 
known as phagocytosis. The greater the number of leucocytes 
that can reach the spot where the invading microbes enter 
the more quickly can the microbes be destroyed and general 
infection prevented. The microbes appear in many cases to 
attract the leucocytes (positive chemiotaxis), but when very 
virulent they usually repel the leucocytes (negative chemiotaxis) 
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and excrete toxins which kill the leucocytes. The irritation 
caused by the microbes generally is followed by dilatation of 
tlie vessels of that part and thus more leucocytes are brought 
up to the fight. I'his dilatation may be increased by local 
warmth, and poultices or fomentations are commonly applied 
to inflamed parts ; recently suction apparatus has been used for 
the same |:>uri)osc or ligature so as to cause venous stasis (Bier’s 
treatment). Blisters also cause local dilatation of vessels, but 
are usually applied to the skin for inflammation in deep-seated 
jiarts, surii as the lungs, though they also relieve pain in the 
joints in acute rheumatism. Bier increases the blood in a part 
by compressing the veins and thus producing passive instead of 
active congestion, 'fhe toxins produced by microbes, if too 
weak to destroy the leucocytes, induce them to secrete anti- 
toxins, which not only act as antidotes to the toxins and arc 
injurious to the microbes, but also increase the phagocytic 
power of the leucocytes (opsonius of Wright). By inoculation 
with increasing doses of these the resistance of the organism 
is greatly increased and the invading microbes destroyed. The 
vaccine is usually made by sterilizing a virulent culture and the 
proper dose is ascertained by noting the extent to which the 
power of the leucocytes to envelop and digest the microbes is 
increased. 

Moreover, the products of microbic secretion tend to produce 
fever. The high temperature characteristic of this condition 
is no doubt injurious to the body itself, but it is frequently more 
so to the microbe which has invaded the organism ; and thus 
fever, instead of now being regarded as a morbid condition 
to be suppressed by every means in our power, is considered to 
be a reaction of the organism lending to protect it by destroying 
the infection. But it must be kept within limits, lest it should 
of itself cause death, and here again we see the difference be- 
tween empirical and rational medicine. Fever is not to be 
looked upon as an unmitigated evil, to be removed if possible, 
but rather as a defensive mechanism by which the organism 
may prevent invasion from noxious microbes. Nevertheless, 
as in a campaign the general’s plan may be spoiled by too hasty 
or too eager action on the part of some of his troops, so the de- 
fensive arrangement carried to excess may prove injurious or 
fatal to the organism. Thus too great a rise of temperature 
in fever may kill the patient ; and the aim of therapeutics is 
to restrain the temperature within proper limits, neither allowing 
it to rise too high nor to fall too low. The old plan of lowering 
it by means of cold baths was known to Musa, the physician 
of Augustus, and by it he savTd the emperor’s life ; but the 
same treatment killed the emperor’s nephew, 'llie introduction 
of the clinical thermometer, which allows us to ascertain exactly 
the amount to which the temperature rises in fever or to which 
it is reduced by antipyretic m(*asures, is to the physician like 
the compass to the sailor, and allows him to steer safely between 
two extremes. 

After the struggle between the organism and the microbes 
is over, even when it has ended victoriously for the former, 
injuries arc left behind which require repair. Every one has 
noticed after prolonged fever how thin and weak the patient is, 
and both the muscular and nervous power throughout the whole 
body arc sadly in want of repair. Where there has been lot'al 
mischief due to inflammation the dead leucocytes must be re- 
moved, and this is done either by their being converted into pus 
in one mass, and making their way through the tissues to the 
nearest surface, whether of skin or mucous membrane, from 
which it can be discharged, or they may undergo a process 
of fatty degeneration and absorption, leaving behind in some 
cases cheesy matter, in others hard connective tissue. 

Poisons formed by microbes are partly eliminated by the 
kidneys, partly by the mucous membrane of the stomach and 
intestines, and possibly also by the skin. In old days free 
elimination by these channels was looked upon as a sign of 
returning health, and was termed a critical ” diuresis, diarrhoea 
or sweating, according to the channel through which the elimi- 
native act had occurred. 

By therapeutic measures wc strive to limit as far as possible 
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the entry of injurious microbes into the organism, to expel or 
destroy them and their harmful products, and to maintain the 
strength of the organism itself. One of the influences which is 
most injurious to the body, and favours most the invasion of 
microbes, is chill. So much is this the case that some diseases 
which are now known to be due to infection were formerly 
attributed entirely to the effect of cold. Thus pneumonia is 
now known to be due to the diplococcus pneumoniae, and yet 
its invasion occurs so frequently after a chill that it is almost 
impossible not to look upon chill and pneumonia as cause and 
effect. The reason of this appears to be that the diplococcus 
is frequently present in the mouth or air-passages without 
giving rise to any symptoms ; but when the patient is exposed 
to chill, and the tissues of the respiratory passages are thereby 
weakened, the diplococcus grows, multiplies and gives rise to 
inflammation of the lungs. P2vcn what are known as common 
colds are probably due chiefly to microbic infection aided by a 
chili, just as in the case of pneumonia. Therapeutic measures 
which are commonly adopted in the treatment of a cold have 
for their object to destroy the microbes before they penetrate 
fairly into the organism, and to restore the balance of the 
circulation and increase the strength of Ihc invaded parts. 
Thus carbolic acid or carbolized ammonia are sniffed into the 
nose to destroy the microbes there, or the nose is washed out 
by an antiseptic solution as a nasal douche ; bismuth or mor- 
phine arc insufflated, or zinc ointment is applied, to cover the 
mucous membrane, and protect it from further irritation ; and 
various antiseptic gargles, paints and powders applied to the 
phar>mx in order to prevent the microbic inflammation from 
extending to the pharynx and down the trachea and bronchi, 
for many a severe bronchitis begins first by sneezing and nasal 
irritation. Sometimes the patient is put to bed and the circula- 
tion is encouraged, especially on the surface of the body, by the 
use of hot spirits and water, or opium and ipecacuanha, w^hile 
the outside of the nose is protected to a certain extent from loss 
of heat, and consequent irritation, by smearing it with a tallow 
candle or rubbing some ointment over the skin. At the same 
time, if the throat has begun to show signs of being involved, a 
hot poultice or wet pack is applied to the neck. 

Both inflammation and fever are protective processes cal- 
culated to defend the organism against the attacks of microbes. 
But protective processes misdirected or carried to excess may 
become injurious or even dangerous to the organism. As an 
instance of misdirection, we may take the irritation which remains 
in the eye after a particle of dust has been removed, or the 
itching of the skin which occurs in eczema. The irritation of 
the conjunctiva caused by dust leads to winking of the eye- 
lids, lachryination and rubbing, which tend to remove it ; but 
after the dust has been removed violent rubbing tends rather to 
keep up the irritation ; and sometimes, if the particle of dust 
remains under the eyelid and is sharp and angular, the process 
of rubbing may cause it to injure the conjunctiva much more 
than if it were left alone. In the same way itching is often 
caused by the presence of insects or other irritants upon the 
skin, and it tends reflexly to cause rubbing, which is useful by 
removing the irritant. But when the irritation is situated in 
the skin itself, as in eczema, the scratching tends to increase 
inflammation, and makes the irritation worse. In the same way, 
the reflex act of coughing is useful in removing cither foreign 
bodies or excessive secretion from the air passages ; but when 
the mucous membrane of the respiratory tract is irritated and 
inflamed, it produces a feeling of tickling and a desire to cough 
.sometimes very violently ; yet the coughing simply tends to 
exhaust the patient, because there is really little or nothing to 
bring up. The same is the case in inflammation of the lung 
substance itself. As an example of excessive action we may 
take sneezing, which is calculated to remove irritants from the 
nose, but when too powerful may cause the patient to burst a 
blood-vessel. In phthisis also, although there may be some 
expectoration to bring up, yet a good deal of the irritation is in 
the lung substance, and the efforts of coughing are far greater 
and more continuous than are required for the removal of 
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expectoration, and they simply exhaust the patient. In 
inflammation of the stomach also such continuous vomiting 
occasionally occurs that the patient's life is in danger by his 
inability to retain food ; and similar danger also occurs from 
inflammation of the intestines and consequent diarrhoea. 

W'e ’.vill next take the Narious parts of the body, and consider 
more in detail the therapeutic measures most commonly em- 
Defensive ployed in the treatment of their diseases. The de- 
measures, fensive powers of the body against microbes, when 
actually on or in it, may be classed as means (i) of passive de- 
feme, (2) of active defence, and (3) of repair. Besides these, 
however, \vc must consider the protectitm of the whole body 
irom injury caused by («) inaction, or {b) overaction, or (r) 
weakness of any one of its parts. The means of passive and 
active defence arc sometimes so closely associated that it is 
difllcult to distinguish between them, 'fbus if a little diphtheritic 
sputum were coughed into a person’s eye, or some blood con- 
taining anthrax bacilli were to touch a ra\v spot upon the hand, 
the removal of microbes in either case by washing with simple 
water might be regarded as a means of passive defence, whilst 
washing them away with an antiseptic lotion might be regarded 
as active defence, because the antiseptic would tend not only 
to remose but to destroy the microbes. In the same way, 
washing the skin with spirit would tend to harden the epidermis 
and thus prevent the entrance of microbes ; and the application 
of an ointment to an abrasion would have a similar action. 
But In* the addition of some antiseptic to the ointment its de- 
fensive action would l)e converted from passive to active, and 
its power to prevent infection would become greater ; and if 
inflammation had already set up in the skin, the addition of 
opium, belladonna, or cocaine would lessen local pain ; and an 
astringent, tather metallic or organic, would restrain inflamma- 
tion and accelerate repair. The thickening of the epidermis 
in the hands and feet, which occurs from constant use, is nature’s 
provision for meeting the extra wear to which these parts are 
subje('ted by much use ; but pressure is apt to cause the dc- 
fensi\'c process to be carried too far, and to lead to corns, 
which give rise to much pain and annoyance. 'I'o remove 
these salicylic a<'id dissolved in flexible collodion is now generally 
employed. When this is painted upon the part the corn usually 
peels off in a day or two, and the patient is cured. 

But the object of therapeutics is not merely to cure. It is, 
in the words of the old formula, Curare^ cito^ tuto, et jucimde, 
PHncipitB to cure quickly, safely, and pleasantly. There arc 
of cun, therefore in most prescriptions (t) a basis or chief 
ingredient intended to cure (curare), (2) an adjuvant to assist 
its action and make it cure quickly (cito), (3) a corrective to 
prevent or lessen any undesirable effect (into), and (4) a 
vehicle or excipient to make it suitable for administration and 
pleasant to the patient (jucunde). In the remedy just mentioned 
the salicylic acid forms the basis ; but sometimes chloride of 
zinc or lactic acid is added to it to make it act more quickly, 
and these are the adjuvants. Extract of belladonna is added to 
lessen the pain w^hich might occur during the removal of the 
com, and this acts as a corrective, while the flexible collodion 
forms a means of applying it conveniently, and constitutes the 
vehicle. 

The surface of the skin may be invaded by parasitic organisms 
and may exhibit spots, which arc removed by something Avhich 
will destroy the parasite, such as ointments containing mercurial 
salts. In psoriasis the epidermis separates in flakes at various 
ittilam spots which have not been subjected to pressure, 
matton. and to cure it ointment containing tar or other pro- 
ducts of the dry distillation of wood is employed. When the 
true skin is inflamed various appearances may arise, according 
to the intensity and extent of the inflammation, and the erup- 
tion may be papular, vesicular, pustular, tubercular, bulbous 
or ulcerative. To lessen irritation the skin is protected by 
dusting powders, such as oxide of zinc, starch, fuller’s earth, &c., 
or by ointments. Irritation is lessened by lotions containing 
substances that will diminish irritability of the nerve-endings 
and skin, such as carbolic acid, hydrocyanic acid, morphine or 


opium, cocaine, belladonna or atropine. Where ihe surface 
is ulcerated it may be protected from external violence and 
placed under favourable conditions for healing by covering it 
with lint moistened with water and with oil-silk over it to pre- 
vent evaporation. If the granulations tend to become too 
abundant, some astringent, such as sulphate of copper or 
sulphate of zinc, is added to the water. On the other hand, 
when the ulceration is old and the circulation through it poor, 
the aim of the therapeutist is to reawaken the normal reparative 
process, to bring about increased circulation and increased 
tissue change, and thereby insure healing. For this reason a 
blister is placed upon the callous ulcer, which heals with the 
fresh inflammation thus excited. 

I'hc treatment of inflammation of mucous membrane is 
based upon the same principles as inflammation of the skin, 
and there too we usually associate means (i) for removing 
microbes, (2) for destroying them, (3) for lessening the irritation 
they produce, and (4) for repairing any mischief they have done. 
Thus in the eye and ear, lotions containing an antiseptic, a 
sedative and an astringent are very generally used. For 
inflammation of the mouth a similar combination is used as a 
mouth wash, in the throat as a gargle, and in the nose as a wash 
and sometimes as an ointment or spray, the ointment possessing 
the advantage of protecting the delicate nasal muious membrane 
from irritation by stopping the entrance of irritant dust into 
the nasal cavities. In the stomach we aid the vomiting by 
which microbes or the products of decomposition of food arc 
usually eliminated by giving to the patient repeated draughts 
of hot water so as to wash the stomach clean. hVequently this 
is suilicient ; but if the stomach refuses to eject its objectionable 
contents, w^e may cither give an emetic or wash it out by mean.s 
of a stomach-pump or siphon. Similar procedures are used for 
the intestine, and one of the best methods of treating the 
diarrhoea consequent upon the presence of irritating substances 
in the intestinal canal is to give a dose of castor-oil together 
with a few drops of laudanum. By means of the castor-oil 
the irritating substances are removed, and the laudanum which 
is mixed w'ith the purgative soothes the intestine. Even in 
ciises of ver>" acute intestinal diseases similar treatment is now 
pursued, and instead of treating dysentery simply by sedatives 
or astringents, an eliminative treatment by means of sulphate 
of magnesia is largely employed. After the irritant has been 
removed either from the stomach or intestine, a feeling of irri- 
tation of the mucous membrane may remain, and sickness, 
diarrhoea or pain may continue, in the stomach and intestine 
although the irritant is no longer present within them, just as 
the flow of tears and desire to rub may remain in the eye after 
the piece of grit which has occasioned it may have been re- 
moved. The condition which remains after the irritant has 
been removed is one of inflammation more or less intense. The 
process of inflammation is a defensive one, but if carried too 
far may prove injurious. 

For the purpose of checking the inflammatory proc(\sscs and 
lessening discharge from mucous membranes astringents are 
employed. Some of these arc of mineral and some of vegetable 
origin, but they almost all possess one chemical property in 
common, namely, they precipitate albumin, 'i'his power is 
possessed alike by a glass of brandy, by solution of lime, soluble 
salts of zinc, copper, or silver, by tannic and gallic acids, as well 
as vegetable juices and extracts which contain them. 'Ihc 
strength of the astringent a|)plication and the mode of its ad- 
ministration arc varied according to the delicacy and position 
of the mucous membrane affected. Thus to the eye we may use 
a solution of sulphate of zinc of half a grain to the ounce, while 
to the ear, urethra or vagina a solution of four to eight grains 
or even more may be applied. For the stomach and intestines 
we employ the same drug in the form of a pill ; and when it is 
desired to act especially upon the intestines, the pills are made 
of a harder consistence or less soluble preparation, or arc covered 
with keratin, so that they may not act much, if at all, upon the 
stomach while passing through it before reaching the intestines. 
The heat which occurs in inflamed parts is chiefly due to the 
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larger amount of blood circulating in the part on account of 
the dilatation of the vessels. 'Phe pain is due to stretching of 
the nerve fibrils or compression of them by the turgid vessels 
in the swollen tissues. This latter cause is chiefly observed when 
the tissues arc of a very unyielding character ; for example, 
when the inflammation occurs in a bone or under a thick fibrous 
and unyielding membrane. Phe swelling, heat and pain may 
sometimes be relieved by mere change of position altering the 
flow of blood to the inflamed part. Thus when inflammation 
occurs in the finger, as in a whitlow, the pain is not only con- 
stantly severe, but it is increased by every pulsation of the 
heart, and thus has a throbbing (haracter. By raising the 
hand nearly to a level with the liead both the constant pain 
and the severity of the throbs may be relieved, as the blood is 
not sent with such great force into the arteries and returns 
more readily through the veins. In other parts of the body 
tlie saiTK^ relief may be obtained by raising the inflamed part as 
high as possible. Relief is frequently given also by both heat and 
cold, and at first sight it seems strange that agents having such 
an opposite action should each produce a similar effect. The 
reason probably is that the application of cold causes contrac- 
tion of the arteries leading to the inflamed part, while heat by 
dilating the vessels around forms a side channel through which 
the blood passes, the tension in the scat of inflammation being 
thus lessened in both cases. When the inflammation occurs 
in soft parts where the surrounding vessels can be readily 
dilated, heat often affords more relief to the pain than cold, but 
when the inflammation is in a bone or in unyielding fibrous 
tissues, cold generally gives more relief. For example, the pain 
of a gum-boil is generally relieved more by warmth, because the 
yielding tissues of the gum, mouth and cheek can be readily 
relaxe(l by heat and their vessels dilated ; but when the pain 
is dependent upon inflammation in the hard unyielding scx'ket 
of a tooth, cold generally gives greater relief. 'Phe removal of 
blood, (‘ithcr by incision or by the application of lce('hes, some- 
times gives considerable relief to the pain and tension of inflamed 
parts, blisters applied at some distance from inflamed parts 
are also sometimes useful ; and probably they produce this 
good effect l)y causing a reflex ('ontraction of the arteries in the 
inflam(‘d part, and thus acting like a, cold application. Certain 
drugs hav(‘ the powtT of relieving inflammation by slowing the 
heart and rendering its impulse more feeble. Amongst those 
are to be classed small doses of aconites and cok'hicum ; the 
former esj)ecially tends to lessen the process of inflammation 
generally, when it is not too severe. 'Phere can be little doubt 
that the intensity of inflammation frequently depends very 
much on the condition of the blood, and that by altering the 
blood inflammation may be lessened. Thus free purgation, 
and especially purgation by cholagogues and salines, has long 
been recognized as a useful means of reducing the inflammatory 
procc'ss. For example, a mercurial pill at night, followed by 
salts and senna in the morning, will often relieve, the pain in 
toothache or gum-boil, and lessen inflammation not only in the 
mouth, but other parts of the body as well. Such remedies are 
termed antiphlogistic. Venesection (blood-letting) at one time 
was highly esteemed as an antiphlogistic measure, and while 
it is possible that it has now fallen too much into disuse, there 
can be no doubt that at on® time it was very greatly abused, 
and was carried to such an excess as to kill many patients 
who would have recovered perfectly had they been let alone. 
Although the high temperature in an inflamed part is chiefly 
due to the increased circulation of blood in it, yet the presence 
of inflammation appears to cause increased formation of heat 
either in the inflamed part itself or in the body generally, 
because we rarely find inflammation exist to any extent without 
the temperature of the body being raised and a febrile condition 
produced. 

Two very old remedies for fever are acetate of ammonia and 
nitrous ether. These were formerly given empirically, simply 
because they had been found to do good. Now we can see 
the reason for their administration, because the nitrous ether, 
consisting chiefly of ethyl nitrite, dilates the superficial vessels 
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and thus allows greater escape of heat from the surface ; while 
acetate of ammonia, by acting as a diaphoretic and stimulat- 
ing the secretion of sweat, increases the loss of heat 
by evaporation. When a patient is covered with ^*^*^^* 
several blankets, loss of heat from the surfac e both by radiation 
and evaporation is to a great extent prevented, but if a cradle 
be placed over him, so as to raise the bedclothes and allow 
of free circulation of air around his body, both radiation and 
evaporation will be increas(‘d and the temperature consequently 
lowered. If his body be left uncovered except by the sheet or 
blanket thrown over the cradle, the loss of heat is still greater, 
and it may be much increased by sponging the surface with 
either hot or cold water so as to leave it slightly moist and in- 
crease evaporation. The temperature may be still further re- 
duced by placing vessels filled with ice inside the cradle. When 
the patient is very restless, so that cradling is impossible, a wet 
pack may be employed, a sheet wrung out of cold water being 
wrapped round him, an(l over this a blanket. The pack has 
the double effect of restraining his movements and thus lessen- 
ing the production of heat, while at the same time it dilates the 
vessels of the skin and produces loss of heat. The restraint 
which it impo.ses and the equal distribution of heat over the 
surface frequently cause sleep quickly in patients who have 
previously l)een wildly delirious and entirely sleepless. When 
the temperature continues to rise in spite of wet sponging and 
cradling, recourse must be had to the cold bath. The bath 
should be brought to the bedside and the patient, wrapped in a 
sheet, should be lifted into it by two attendants. The water 
should be at the temperature of 90° and gradually reduced by 
the removal of hot water and displacement by cold, until the 
temperature of the patient as taken in the mouth is reduced to 
about 99 or 99®. After this the patient should be taken out 
and again put into bed. It is inadvisable tc lower the tempera- 
ture quite to the normal while the patient is in the bath, as fre- 
quently it falls after his removal, and may fall so far as to induce 
collapse. In cases where no bath is available a large mackintosh 
sheet may be spread upon the bed under the patient, the sides 
and top may be raised by pillows, and cold water may be 
applied to the surface of the body with large sponges. The 
mackintosh sheet forms a shallow bath, and the water may 
afterwards be run off from it at the lower end of the bed. 
Another way of applying cold is to dip an ordinary sheet into 
cold water, aj)ply it for three or four minutes to the surface of 
the body, then remove it and replace it by another sheet while 
the first one is being dipped in water. By the alternate use of 
the two sheets, or by the use of one quickly wning out of cold 
w^ater as soon as it becomes warm, the patient’s temperature 
may be rapidly reduced. 

There are a number of drugs which have a very powerful 
action in lowering temperature. Most of these belong to the 
aromatic group of bodies, although one of them, antipyrin, 
belongs rather to the furfurol group. Carbolic acid has an 
antipyretic action, but on account of its poisonous properties 
it cannot be employed as an antipyretic . vSalicylic acid has a 
strong antipyretic ac tion, and is most commonly used in the? 
form of its sodium salt, which is much more soluble than the 
acid itsedf. Amongst other antipyretics, the most important 
are quinine, phenacctin and antifebrin. These probably lessen 
fever by their action upon the nerve centres which regulate the 
temperature of the bocly, and partly by their peripheral action 
in causing the secretion of sweat. Very high fever in itself 
will cause death, the fatal temperature in rabbits being 114*6®. 
Before death occurs the pulse and respiration become exceed- 
ingly rapid and weak, and complete unconsciousness sets in. 
That these symptoms arc simply due to heat is shown by the 
fac:t that if the temperature be quickly reduced by the applica- 
tion of cold the symptoms at once subside. But the delirium 
which is common in fever, although it may be partly due to rise 
of temperature, is very often due to poisons in the blood, for in 
some cases it occurs with quite a low temperature, loi® or 102®, 
whereas in others the temperature rises to 104® and 105® with no 
delirium whatever. The presence of toxins in the blood not only 
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affects the brain, causing delirium, but also other organs, the 
heart and lung, and may cause fatal syncope or respiratory 
failure. 

Many years ago Dr S. L. Mitchill (1764-1831) pointed out in 
America the resemblance which exists between symptoms of 
Anti- poisoning by snake venom and infective fevers.^ 
toxins S. Weir Mitchell and others have shown that serpent 
and anti- \'enom consists chiefly of albumoses, and the toxins 
serums, formed by infective bacilli have a somewhat similar 
chemical nature. Calmette and Fraser found that when small 
doses of snake venom, insufficient to cause death, are injected 
into an animal, temporary disturbance is produced ; but after 
a few days the animal recovers, and a larger dose is then re- 
quired to prodiK'e any symptoms. By gradually increasing 
the dose the animal becomes more and more resistant, until at 
last a dose fifty times as great as that which W'ould at first have 
produced immediate death can be injected without doing the 
animal any harm. If a horse be chosen for the experiment, 
a considerable quantity of blood may be withdrawn without 
injuring the animal. When this is clotted the serum is found 
to act as an anti-venin, so that when mixed with the venom 
of a snake it renders it harmless. Although this result is best 
obtained when the venom and scrum are mixed in a glass before 
injection, yet if they be injected at the same time in different 
parts of the body the animal will still be protected and the poison 
will not produc e its usual deadly results. What occurs with 
snake venom takes place also when the toxins are formed by 
microbes, and a new" method of treatment by anti-toxic serums 
has been introduced of late years with great success. This is 
most commonly and successfully used in the treatment of 
diphtheria. I'his disease depends upon the presence of a bacillus 
W'hich grows rapidly at the back of the throat and in the air- 
passages specially of children, causing the formation of a mem- 
brane which, by plugging the windpipe, causes suffocation and 
death. At the same time it produces a poison which causes 
inflammation of the nerves, leading to paralysis, which some- 
times proves fatal. By growing this bacillus in broth a toxin 
is formed which remains in solution and can be separated from 
the bacilli themselves by filtration. Ihis toxin-containing 
broth is injected into a horse in increasing doses, just as in the 
case of the serpent venom, and after the resistance of the horse 
has been much increased it is bled into sterilized vessels and the 
blood is allowed to coagulate. The serum is then removed and 
its anti-toxic power tested by ascertaining the amount necessary 
to counteract a given amount of active toxin in a guinea-pig of a 
certain size, the standard weight being three hundred grammes. 
The serum, the strength of which htus thus been ascertained, 
is distributed in bottles and injected in the proper quantity 
under the skin of children suffering from diphtheria. If used 
at an early stage of the disease, and in sufficient quantity, the 
results are wonderful. The same method of serum therapeutics 
has been used in other infective diseases, but not with the same 
success. 

Another therapeutic method which is historically much 
older than that of serum therapeutics is that of inoculation. 
iaocula- The virulence of infective diseases varies in different 
Hon, epidemics, and at different times in the same epidemic. 
It had been noted that many infedive diseases did not attack 
an individual a second time, the first attack appearing to protect 
from subsequent ones. The idea of inoculation, therefore, was 
to infect an individual with a mild form of the disease, so that 
he should escape infection by a more virulent one. This was 
tried largely in the case of smallpox, and once at least by Dr 
Erasmus Darwin in the case of scarlet fever. The worst of this 
method was that the disease thus inoculated did not always 
prove of a mild character, and in the case of Dr Erasmus 
Darwin’s son the scarlet fever was exceedingly severe and 
very nearly proved fatal. To Edward Jenner we owe the dis- 
covery that vaccination protects against smallpox, and it is 
now generally acknowledged that smallpox and vaccine arc 

^ Quoted by Weir Mitchell, “ Researches on the Venom of the 
Rattlesnake/* Smithsonian Contributions (i860), p. 97. 


probably the same disease, the virus of which is modified and its 
virulence lessened by passing through the body of the cow. 
Pasteur found that the germs of anthrax could be cultivated 
outside the body and their virulence weakened either by growing 
them at too high a temperature or in an unsuitable medium. 
By inoculating first with a weak virus and then with others 
which w-erc stronger and stronger, he was able completely to 
protect oxen either from the effects of inoculation with the 
strongest virus or from infection through contact with other 
animals suffering from the disorder. On the other hand, he 
found the weakened virus could be again strengthened by inocu- 
lating a feeble animal such as a guinea-pig a day or two old with 
it, and then inoculating stronger and stronger animals : an in- 
crease in strength was gained with each inoculation, until at 
last the virus could attack the strongest. A similar increase 
in virulence appears to occur in plague, where animals, especially 
rats and mice, seem to be affected before human beings, and 
not only increase the vinilencc of the microbes, but convey the 
infection. Two methods of protective inoculation have been 
used. In one, Ilaffkine employs the toxins obtained by growing 
plague bacilli in broth for five or six weeks, and then heating 
the whole to 65® or 70° C. so as to destroy the bacilli. This 
preparation is prophylactic, but docs not seem to be curative. 
Yersin has prepared a serum from horses in the same way as 
diphtheria anti- toxin, and this is said to have a curative action 
during the attack. In the same way sterilized cultures of 
typhoid bacilli have been used to protect against attacks of 
typhoid fever, and an anti-typhoid serum has been employed 
with intent to cure. Protection does seem to be afforded, but 
the curative action of the serum is still somewhat doubtful. 
Although the anti-toxins which arc used in the cure of infective 
diseases are not dangerous to life, yet they sometimes cause 
unpleasant consequences, more especially an urticarial eruption 
almost exactly like that which follows eating mussels or other 
shell-fish. Sometimes the swelling of the skin is much more 
general, so that the whole body may be so swollen and puffy as 
exactly to resemble that of a person suffering from advanced 
kidney disease. These disagi’eeable results, however, are not 
to be compared with the benefits obtained by the injection of 
anti-toxic serum, and this method of treatment is likely to 
maintain its place in therapeutics. 

For many years pepsiiie has been used as a remedy in dys- 
pepsia to supplement the deficiency of digestive juice in the 
sltmiach, and it has been used popularly in dyspepsia oiyaiio- 
for a still longer period. From time immemorial then- 
savages have been accustomed to cat the hearts of peutics. 
lions and otlier wild animals, under the belief that they will 
thereby obtain courage and strength like that of the animal 
from which the heart had been taken, but in 1889 Brown- 
Sequard proposed to use testicular juice as a general tonic and 
stimulant. Observations were made on the connexion between 
thyroid gland and myxoedema, which appeared to show that 
this disease was dejiendcnt upon atrophy of the gland. Accord- 
ingly the liquid extracts of the gland, or the gland substance 
itself compn'sscd into tablets, have become largely used in the 
treatment of the disorder. The success which has been achieved 
has led to the use of many other organs in a raw or compressed 
form, or as e.xtracts, in other diseases ; e.g. of suprarenal 
capsule in Addison’s disease, of bone marrow in pernicious 
anaemia, of thymus and suprarenal capsule in exophthalmic 
goitre, of kidney in renal disease, and of pituitary body in 
acromegaly. To this method of tnN'itmcnt the name of organo- 
therapeutics or opo-therapy has been given. The first scientific 
attempt to employ portions of raw organs in the treatment of 
disease was made by Lauder Brunton in diabetes in 1873, 
sixteen years before Brown-Sequard’s paper on the effect of 
testicular juice. From considering the nature of diabetes, he 
had come to the conclusion that many cases were due to im- 
perfect oxidation of sugar in the body ; that this oxidation was 
nonnally carried out by a ferment in the muscles, and that 
probably the disease was in some cases dependent upon ab- 
sence of the ferment. He tried to supply this by giving raw 
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meat and glycerine extract of meat, but although he seemed 
to get some benefit from the treatment, it was not suflicicntly 
marked to attract general attention. His attempts to isolate 
a glycolytic ferment from flesh were also only partially success- 
ful. One of the great difficulties in the way of applying this 
treatment is that in all probability many of the ferments or 
enzymes are altered during the process of absorption in the same 
way as the normal ferments of digestion, and unless the tissue 
enzymes can be isolated and injected subcutaneously the desired 
results will not be obtained. The most striking of all the results 
of organo- therapy are those obtained in myxoedema. In this 
disease the face is heavy, puffy and expressionless, the lips 
thick, the speech slow, the hands shapeless and spade-like, the 
patient apathetic, the circulation slow and the extremities 
cold. Under the influence of thyroid gland these symptoms all 
disappear, and the patient is frequently restored to a normal 
condition. When the thyroid gland is absent in children, not 
only is the expression of the face dull and heavy as in the adult, 
but the growth both of body and mind is arrested, and the 
child remains a stunted idiot. The effect of thyroid gland in 
such cases is marvellous, the child growing in body and becoming 
healthy and intelligent. In the case of the thyroid the function 
of the gland appears to be to prepare a secretion which is poured 
out into the blood and alters tissue-change. When the thyroid 
tablets or extract of thyroid are given in too large ciuantities 
to patients suffering from myxoedema, the symptoms of 
myxoedema disappear, but in their place appear others in- 
dicative of increased metabolism and accelerated circulation. 
The pulse-rate becomes very rapid, the extremities become 
warm, so that the patient is obliged to wear few clothes, the 
temper becomes irritable, the patient nervous, and a fine tremor 
is observed in the hands. On stopping the administration of 
thyroid these symptoms again disappear. When the thyroid 
is hypertrophied, as in Gra\'es’s disease, the same symptoms 
are observed, and these arc probably due to increased secretion 
from the thyroid. At tlie same lime other symptoms, such as 
exophthalmos, may appear, which have an independent origin 
and are not due to the secretion of the gland. The whole of 
the secretion here is poured into the blood and not at all on to 
a mucous surface, and herein the thyroid gland differs largely 
from such glands as the pancreas or peptic and intestinal glands. 
But it seems now probable that all glands which have what 
may be termed an external secretion like the pancreas, stomach, 
intestine, skin and kidneys have also an internal secretion, 
so that while they are pouring out one secretion from the duels 
into the intestine or external air, they are also pouring into the 
lymphatics, and thus into the blood, an internal secretion. 
In fact, a splitting appears to take place in the process of 
secretion somewhat resembling that which takes place in the 
formation of a toxin and anti-toxin. The secretion of some 
digestive glands would prove poisonous if absorbed unchanged. 
For example, the trypsin of the pancreas (sec Nutrition) 
digests albuminous bodies in neutral or alcoholic solution, and 
if the whole of that which is secreted in the pancreas for the 
digestion of meat in the intestine were absorbed unchanged into 
the circulation, it would digest the body itself and quickly 
cause death. The secretion of trypsin by the pancreas may 
therefore be looked upon as the formation of a toxin. Wc do 
not know at present if any corresponding anti-toxin or anti- 
trypsin, as we may term it, is returned into the lymphatics or 
blood from the gland, but the pancreas, which in addition to 
secreting trypsin secretes a diastatic ferment forming sugar 
from starch, pours this into the intestine and secretes at the 
same time a glycolytic ferment which breaks up sugar, and this 
latter passes into the blood by way of the lymphatics. Thus 
the gland not only breaks up starch into sugar in the intestine, 
but breaks up the sugar thus formed after it has been absorbed 
into the blood. It is known that several, perhaps very many, 
if not all glands have also the power of secreting substances to 
which Starling has given the name of “ hormones.” These 
pass into the blood and cause other glands to secrete. Thus 
an acid in the duodenum causes it to secrete a hormone to which 


the name of “ secretin ” has been given. This passes to the 
pancreas and causes increased secretion from that gland. It 
is probable that the pancreas in its turn also secretes something 
which activates a ferment in the muscles. It is evident there- 
fore that the connection between the different glands of the 
body is a very complicated one and that the effects of a drug 
which acts upon any one of them may be of a very far-reaching 
character. It is by no means improbable that all glands have 
a double or even triple function, and that sometimes the external 
may be even less important than the internal secretion. On 
this point, however, we have but little definite knowledge, and 
a great field is open for future research. At the same time, 
there are many indications of the importance of an internal 
secretion in popular treatment. For example, there are many 
people who feel very much better after profuse perspiration, 
and as sweat appears to contain little but water and a few salts, 
it is not improbable that the improvement in their condition 
is due rather to the internal secretion from the skin than to the 
elimination effected by the sweat. It is probable that the 
kidneys also have an internal secretion, and that the great 
oedema sometimes found in kidney disease is rather due to the 
action of some proteid body resembling in its effects the strepto- 
coccus anti-toxin, than to accumulation of water due to im- 
perfect action of the kidney. Similarly the beneficial elTects 
of purgation may be due not only to the elimination which 
takes place through the bowel, but also to the internal secretion 
from the intestinal glands. 

The health of the body depends upon the proper kind and 
supply of food, upon its proper digestion and absorption, on 
the proper metabolism or tissue-change in the body, and the 
proper excretion of waste. Wc have considered how these may 
be disturbed by microbes from without and from within. We 
have also considered in a general way the treatment of local 
diseases by passive protection, active protection and repair of 
waste; but both maintenance of health and repair of waste 
depend very largely upon the condition of the blood. When 
this is heiilthy the attacks of microbes arc resisted, wounds heal 
readily, and patients recover from serious diseases which in 
persons of debilitated constitution would prove fatal. In order 
to keep the blood in a satisfactory condition it must be well 
supplied with fresh nutriment, and the products Nutrition 
of waste freely eliminated. The food required for andellmh 
the body may be divided into five kinds — carbo- 
hydrates, sucli as starches and sugars ; fats ; proteids, such 
as meat and eggs ; salts ; and last, but not least, water. 
Water forms almost three-fifths of the weight of the body, so 
that it amounts to more than all the other constituents put 
together. Without it life would be impossible, and it is well 
recognized that death from thirst is more awful than death from 
hunger. The healthy organism can adapt itself to great varieties 
both in regard to the quality and (juantity of food ; but when 
health begins to fail much care may be required, and many 
ailments arise from dyspepsia. Imperfect digestion is very 
often caused by defective teeth or by undue haste in eating, 
so that the food is bolted instead of being sufficiently masticated 
and insalivated. The food thus reaches the stomach in large 
lumps which cannot be readily digested, and either remain 
there till they decompose and give rise to irritation in the 
stomach itself, or pass on to the intestine, where digestion is 
likewise incomplete, and the food is ejected without the proper 
amount of nourishment having been extracted from it ; while 
at the same time the products of its decomposition may have 
been absorbed and acted as poisons, giving rise to lassitude, 
discomfort, headache, or perhaps even to irritability and sleep- 
lessness. Much dyspepsia would be avoided by attention to 
the condition of the teeth, by artificial teeth when the natural 
ones arc defective, and by obedience to one or two simple rules : 
(i) to eat slowly ; (2) to masticate thorouglily ; (3) to take no 
liquid with meals excepting breakfast, but sip half a pint of iiot 
water on rising in the morning, on going to bed at night, and 
again about an hour before luncheon and dinner. The object 
of taking no liquid with meals is that it ensures mastication 
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being more complete, because persons cannot wash the un- 
masticated food down by drinking, and it prevents the gastric 
juice from being greatly diluted, and so allows it to digest more 
rapidly. Should these rules be insullicient, then (4) proteid 
and farinaceous food should be taken in separate meals — 
farinaceous food at breakfast, proteid alone at lunch ; farinaceous 
in tlic afternoon, and protei(l again in the evening. The reason 
for this is that farinaceous foods arc digested in the intestine 
and not in the stomach, where they may undergo fermentation, 
whereas proteid foods are to a great extent digested in the 
stomach. When the secretion of gastric juice is deficient it 
may be excited by gastric tonics, such as ten grains of bicar- 
bonate of soda and a drachm of compound tincture of gentian 
in water shortly before meals, £ind may be supplemented by the 
adniinistraiion of pepsin and hydrochloric acid after meals. 
When the ner\ ous system is below par, and both secretion and 
movements arc deficient in the stomach, nervine tonics, such as 
nux vomica or strychnine, are most useful. 

High tension in the arteries is often associated with sleepless- 
ness, the pressure of blood being such that the circulation in 
Sleepless- the brain is constantly maintained at a high rate of 
ness, spci‘(l and the brain is unable to obtain rest. The 
means of producing sleep may be divided into two classes : 
those (t) whi('h lessen the circulation, and which (2) diminish 
the excitability of the brain c(‘lls. The cin ulation in the brain 
may be lessened by warmth to the feet, cold to the head, warm 
food in the stomach, warm poultices or compresses to the 
abdomen, antipyretics, which reduce the temperature and (on- 
scquently slow the beats of tl;e heart in fever, and cardiac or 
vascular tonics, whi('h slow the heart and tend to restore tone 
to the blood-vessels, so that the circulation in the brain may be 
more efficiently regulated. Amongst those which lessen ex- 
citability of the brain-cells arc opium, morphine, hyoscyamus, 
chloral, sulphonal, trional, paraldehyde, chloralamide, chloralose, 
hop and many others. A combination of the two kinds of 
remedy is sometimes useful, and chloral sometimes succeeds 
when other things fail, because it depresses the circulation as 
well as lessens the activity of the brain-cells. 

Irritation of sensory nerves tends to cause contraction of the 
vessels and to raise the blood pressure, and where pain is 
present opium or morphine is th(? most efficient 
* sedative. The sensation of pain is felt in the brain, 

and the cause of it may be in the sensory centres of the brain 
alone, as in cases of hysterical pain, with no lesion to cause it. 
Ordinarily, however, it is due to some peripheral irritation 
which is conducted by sensory nerves to the spinal cord and 
thence up to the sensory centre in the brain. Pain may be 
Stopped by removing the cause of irritation, as, for example, 
by the extraction of a carious tooth or by rendering the nerve- 
endings insensitive to irritation, as by the application of cocaine ; 
by preventing its transmission along the spinal cord by anti- 
pyrin, phenacetin, acetanilide, cocaine, &c. ; or by dulling the 
perceptive centre in the brain by means of opium or its alkaloids, 
by anaesthetics, and probably also, to a certain extent, by 
antipyrin and its congeners. 

Both sleeplessness and pain .are sometimes due to the action 
of toxins absorbed from the intestine, and both of them m.ay 
High sometimes be relieved more efficiently by thorough 
teuMloB. purgation than by narcotics. Another condition 
which is probably due to toxins is high pressure within 
the arteries. When this continues for a length of time it tends 
by itself to cause deterioration of the blood-vessels and leads to 
death either by cerebral apoplexy or by cardiac failure. It is 
therefore very important to discover high tension at an early 
period. It may be diminished or its increase prevented by a 
diet from which red meat and meat extracts are excluded, by 
the use of the lactic acid bacillus, by the administration of 
laxatives and cholago^es to regulate the bowels, and by the 
use of iodides and nitrites. By such regime and medicines 
life may sometimes be prolonged for many years. 

Deficient nervous action also leads to defective secretion and 
movement in the intestine, sometimes with flatulent accumula- 


tion and sometimes with constipation. In such cases nux vomica 
or strychnine is useful. Flatulent distension in tlu* stomach or 
bow'cls is partly due to air which has been swallowed Fiatu- 
and partly to gas which has been formed by llie lence, 
decomposition of food. 'I'he stomach may become distended with 
gas on account of acid fermentation leading to the frequent 
swallowing of saliva, and both this form of flatulence and that 
caused by the actual formation of gas are much diininisluid by 
such drugs as tend to prevent fermentation. Amongst the best of 
these are carbolic acid in doses of one or two grains, creosote in 
one or two drops, and sulpho-carbolate of soda in doses of ten 
grains. Others which may be mentioned are salic\ late of bis- 
muth, salol, /:>-naphthol and naphthalene. By pn venting fer- 
mentation in the intestine these also tend to prevent or cheek 
diarrhoea, and they may do good after the irritant has been re- 
moved by castor oil. After the irritant has been removed and 
fermentation stopped, the irritation still remaining in the in- 
testinal wall may be soothed by chalk mixture and bismuth, 
to which if necessary small quantities of opium may be added. 
In cases where diarrhoea is very obstinat(j and lasts for weeks, 
sulphuric acid is sometimes more efficacious than alkalis ; and 
in chronic colics it may be necessary to treat the mucous mem- 
brane by local application of astringent solutions. For this 
purpose solutions of sulphate of copper or of nitrate of silver 
may be gently introduced into the bowel in quantities of a 
quart at a time. It is essential that a large quantity should be 
used, as otherwise the scat of irritation may not be reached by 
the astringent. Flatulence and di.arrhoca as well as many 
general disorders arc often due to intestinal depression caused 
by microbes. To these injurious microbes Melchnikoff has 
given the name of wild,” and he proposes to restore health 
by giving tame ” microbes, such as lactic acid bacilli. This 
treatment on the principle of “ setting a thief to catch a thief ” 
is frequently very useful. The lactic .acid bacilli are given 
either in the form of t.ablcts or milk soured by them, or cheese 
made from the sour milk. The most efficient form is soured 
milk, which acts as a food as well as medicine. 

Constipation is so common that it may be almost looked 
upon as the normal condition in civilized countries. Two of 
its chief causes probably arc (i) improvement in consti- 
cookery, whereby the harder and more irritating pstlon. 
parts of the food arc softened or removed ; and (2) improvement 
in grinding machinery, whereby the harder and more stimulat- 
ing parts of the grain are separated from the finer flour which is 
used for bread. In conseejuence of the absence of mechanical 
stimulant the bowels act more slowly, and constipation is the 
result. It may be considonil^ly diminished by a return to a 
more natur.al system of feeding, as by using brown bread instead 
of white, by taking oatmeal porridge, and by eating raw or 
rooked fruits, such as apples, oranges, prunes and figs, or pre- 
serves made of fruit, such as raspberry and strawberry jam, 
fuarmalade, by vegetables or by dried .and powdered se.a- 
w'ced. Should these means fail, aperients may be used. The 
commonest .arc senna in the form of compound liquorice powder, 
sulphur in the form of lozenges, c.ascara sagrada, cither in 
t.ablcts or in the form of liquid or dry extract, rhubarb, colocynth 
and especially aloes. I he last acts chiefly upon the lower bowel, 
and forms a constituent of nearly every purgative pill. 'J'he 
medicines above mentioned may be taken either in a moderate 
dose at bedtime or in the form of a dinner pill, or they may 
be taken in small doses three times a day just l)eforc or after 
meals. Some sufferers from constip.ation find that they get 
grc.ater relief from salts dissolved in water, or from natural 
aperient water taken on rising in the morning, and others .again 
find that the best way of opening the bov/els is to inject one or 
two drachms of glycerine into the rectum, or use it as a sup- 
pository. If these means fail, exercise, massage and electricity 
may help a cure. 

The most common diseases of malassimilation (or “ meta- 
bolic ” diseases) are gout, rheumatism and [diabetes. In health 
most of the nitrogenous waste in the body is eliminated as urea, 
but in gout uric acid is either formed in too great quantity or 
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too little is eliminated; so that it tends to be deposited as urate 
of soda in the joints and other tissues. Two means of treating 
DiMCMses hsivc been proposed. One is to put the 

of mah patient on an almost complete vegetarian diet, so as 
assimlla- to limit both the amount of uric acid introduced 
into the body as well as its formation in the body. 
The other plan is to use an exclusively meat diet, combined 
with the ingestion of a large quantity of hot water, so as to 
cause free elimination. Where neither method is strictly 
pursued it is usual to forbid to gouty patients sugar, pastry 
and pickles, and to forbid heavy wines, especially burgundy and 
port. During an attat'k of acute gout nothing relieves so much 
as colchicurn, but during the intervals potash or lithia salts 
taken in water are advisal)le, as tending to prevent the deposits 
of urate of soda. In true diabetes, which probably originates 
in the central nervous system, or in disease of the pancreas, as 
well as in the glycosuria common in gouty patients, sugar in 
every form should be entirely forbidden, and starchy food 
restricted to within narrow limits. The remedy most trusted 
to in this disease is opium and its alkaloids, morj)hine and 
codeine. In acute attacks of rheumatism tlie remedy par 
excellence is salicylate of soda, wdiich reduces the temperature, 
relieves the pain, and removes the swellings from the joints. 
Rest in bed should he insisted upon for a longer time than ap- 
pears actually required, because acute rheumatism tends to 
bring on cardiac changes, and is more likely to do this when the 
heart is excited than when the patient is kept at rest. In 
chronic rlieumatism the chief remedies are salicylate of soda, 
and its allic.'s iodide of potassium, guaiacum and sulphur, whili* 
massage, liniments and baths are beneficial as local applications. 

Elimination of waste-products is one of the most important 
points in regard to health, and wdien this is interfered with by 
disease of the kidneys, the life of the patient is rendered more 
or less uncertain and the health frequently seriously impaired. 
In some cases of chronic inflammation of the kidneys, where tlie 
disease Is not extensive, the patient may continue in fair healtli 
for a number of years, provided attention be paid to the follow- 
ing rules (i) The body must be kept warm, and chills must be 
scrupulously avoided ; (2) the digestion must be attended to 
carefully, so that no excess of poisonous bodies is formed in the 
intestine or absorbed from it ; (3) eliminating channels such as 
the skin and bowel must be kept active. It is usual to reduce 
the quantity of proteid food to a minimum, in order to lessen 
the amount of nitrogenous waste to be excreted by the kidneys. 
Sometimes an entirely milk diet is useful, but in others it does 
not agree, anel a more liberal diet is essential. Alcohol should be 
avoided as much as possible. 'Ihe small contracted kidney, 
which is so common in elderly gouty people, is usually associated 
with a very large secretion of urine containing only a minute 
trace of albumin. The tension within the blood-vessels is 
generally high, and the patients run a risl: of anginal attacks or 
of apoplexy. A nearly vegetarian diet and a complete ab- 
stinence from alcoholic stimulants is the ideal in such cases, 
but it must be modified to suit individuals, as sometimes very 
strict limitations prove injurious. The daily use of potash, and 
especially nitrate of potash, tends to reduce the tension and 
increase the patient's safety, but if pushed too far may some- 
times render him very weak and depressed. 

It has already been mentioned that water is absolutely 
necessary for the body : by taking it hot it does not lie like a 
Dicta aad w^eight on the stomach, and by taking it an hour 
**cufea.** before meals it washes out the remnants of the pre- 
vious meal ; and being absorbed into the blood, it probably 
renders the secretion of gastric juice freer and accelerates 
digestion, instead of diluting it and interfering with the digestive 
processes. Where the stomach and bowels arc irritable, all food 
likely to cause mechanical irritation should be avoided, such as 
skins, bones, fibres and seeds. In some cases of diarrhoea an 
entirely milk diet has to be prescribed, and in the diarrhoea 
of children it is sometimes necessary to alternate a diet of barley 
water with one of beef juice or white of egg and water, or to 
give whey instead of milk. 'Ihc drinking of large quantities 


of whey is used as a means of cure for dyspepsia in adults, and 
also in cases of chronic bronchitis. The whey is drunk warm, 
and for this cure it is usual to go to some Alpine resort where 
pasturage is abundant and fresh milk can be had at all times of 
the day. The cure is greatly helped by the fresh air .and sun- 
shine of such places, among wduch are Interlaken, Rigi-Scheideck 
and Weggis in Switzerland ; Ischl and Meran in Austria ; 
TIarzburg, Reichenhall and Sanct Blasicn in Germany. Another 
therapeutic method is the so-called “ grape cure,” in which, 
along with a regulated diet, five or six pounds of grapes are eaten 
daily. As the grapes contain a quantity of water and of salts, 
they tend to lessen the amount of food taken, to increase the 
action of the bowels, and to stimulate the kidneys. 'I'hc “ grape 
cure " is used both in chronic disease of the stomach and in- 
testines with or without constipation, and also in cases of gout 
or ailments depending upon a gouty constitution. 'I'he chief 
places where it is carried on are in the neighbourhood of the 
Rhine, on the Lake of Geneva and in Tirol. Amongst places 
in the Rhine and its vicinity may be mentioned Kreuznach, 
NeusLadt, Riidesheim and St Goar ; on the Lake of Geneva arc 
Montreux and Vevey ; and in 'Firol Grics and Meran. rhe so- 
called Saiisl:)ury " cure consists of living entirely upon minced 
beef and hot water. It sometimes answers very well in persons 
troubled with flatulence, since meat docs not give rise to tlie 
same amount of gas in the intestines as carl)ohydratcs. During 
its continuance fat is absorbed from the subcutaneous tissue, 
and patients become very much thinner, so that it not only 
lessens flatulence, but reduces obesity. It is, in fact, \Try much 
the same system as that proposed a numhcT of years ago by 
Ikinting (see Corpui.knce). It is very important for those 
who are trying this diet to bear in mind the necessity of abun- 
dance of water, because sometimes they may be tempted to 
lessen the water on account of the inconvenience produced 
either by frequent micturition or too profuse sweats. If the 
meat diet he continued with too small a proportion of water, 
a go\ity condition may be brought on. Ihis diet has been re- 
commended in gout, and no doubt the essential part cf it is the 
hot water, but there can be little doubt that in fat gouty people 
it is often useful. An entirely opposite dietary is that in which 
butcher's meat is completely excluded and })rolei(ls reduced to 
a minimum, as advocated i)y Dr Haig. This dietary also is 
very useful in gout, but it answers better in thin gouty people 
than in fat ones. 

The dietaries already mentioned, the whey cure, the grape 
cure, the meat cure and the vegetarian cure, are all more or 
less systems of starvation, one or other article of ordinary diet 
being cither reduced to a minimum or omitted altogether. 
In three of them at least — the whey cure, the grape cure and 
the meat cure— a diminution in one or other of the solid con- 
stituents of food is associated with the ingestion of an unusually 
large quantity of water. Jn visiting the most famous watering- 
places, it is curious to note how one finds, in the various waters, 
iiere some chloride, there some sulphate, here some potash, 
there some magnesium, but in all of them we find water. In 
watching the troops of patients who go to the wells we notice 
that most of them do more early rising, lake more regular 
exercise, and drink more water in the course of a month at the 
well than they would do in the rest of the year at home. 'I'hc 
watering-places divide themselves, according to the lemp(‘raLure 
of the waters, into cold anrl thermal, and according to the com- 
position of the waters, into purgative saline, indifferent saline, 
sulphur and iron. Amongst the most celcbralcd saline waters 
are those of Carlsbad, which contain sulphate of soda and 
bicarbonate of soda. 'Fhesc salts crystidlize out when the water 
is partially evaporated and may be used with hot water at home, 
the best imitation of the Carls! )ad water being obtained by 
mixing with hot water the powdered Carlsbad .salts {ptdver- 
which contain all the ( onstiiuents of the natural water. 
Where it is impossible for the patient to visit Carlsbad, half a 
teaspoonful or a teaspoonfui of salts may be taken in a large 
tumbler of hot water on rising every morning ; but when taken 
at home the treatment is not so effective as at Carlsbad, because 
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at the wells sipping water is associated with early rising, con- 
siderable exercise and a very carefully regulated diet. It is, 
indeed, the care with which the diet of patients is regulated and 
the difficulty that patients find in obtaining forbidden foods 
at hotels and restaurants, that make Carlsbad better for the 
li\er than any other watering-place. Amongst other places 
having a similar action are Marienbad, Franzensbad and Tarasp. 
rhe waters just mentioned contain free alkali as well as sulphates, 
and arc employed more especially in cases of hepatic disorder, 
such as congestion of the liver, jaundice, gall-stone and diabetes. 
A number of other waters containing sulphides and chlorides 
arc powerfully purgative, and arc more often drunk at home 
than at the springs. jVmongst these are the Hungarian waters, 
Aesculap, Apenta, Franz Josef and Hunyadi Janos; and the 
Rubinat and Condal waters of Spain. Waters which have a 
similar composition are drunk at the springs of Leamington 
and Cheltenham in England, Brides Salins and St Gervais in 
France, for chronic ( onstipation, dyspepsia, gout and hepatic 
disorders of a milder ( haracter than those usually treated at 
Carlsbad. The w’aters in wffiich chlorides form the purgative 
principle are those of Homburg, Kissingen, Wiesbaden and 
Baden Baden in Germany, and Bridge of Allan in Scotland. 
Similar waters, but much wTakcr, are found at Innerleithen and 
Pitkeithly. Sulphur w^aters are chiefly used for painful and stiff 
joints, chronic sk'n disease, and chronic catarrhal affections. 
The most important are Aix-les- Bains, and a number of springs 
in the Pyrenees in France, Aachen in Germany, Harrogate in 
England, Strathpeffer and Moffat in Scotland. Iron waters 
arc used in anaemia and the affections which are frequently 
associated with it. The most important arc Spa in Belgium, 
Schwalbach in Germany, St Moritz and Tarasp in Switzerland. 
Iron W’aters arc, how’ever, common, and are generally found 
at all those places which have sulphur waters. Simple alkaline 
waters containing carbonates, chiefly of sodium along with 
some magnesium and calcium, are drunk for their utility in 
gastric and intestinal disorders as wxll as in rheumatism and 
gout. Ibey are also employed locally as sprays and douches 
to the nose, throat, vagina and rectum, for catarrhal conditions 
of the mucous membranes. The most important are Vichy and 
Vais in France and Neuenahr in Germany. Alkaline w’aters 
containing a little common salt arc perhaps even more important 
than the pure alkaline, as the salt lessens the depressing effect 
of the alkali. I'hey are therefore used largely in chronic gout, 
rheumatism and in calculous affections of the kidney. Amongst 
the most important are Ems and Wildungen in Germany, 
Contrexeville and Royat in France. 

Simple thermal waters arc those which contain only a very 
small quantity of solids, and owe their efficacy chiefly to their 
temperature. ITiey are used partlv for drinking, but even more 
so for baths. Bath, Buxton and Matlock in England ; Mallow 
in Ireland ; Wildbad, Schlangenbad and Badcnwcilcr in 
Germany ; Gastein and Teplitz in Austria ; Ragatz in Switzer- 
land ; Plombicres and Dax in France ; and Bormio in Italy are 
amongst the best known. When water is dashed against the 
body wdth more or less violence, its effects are more powerful 
Batbt when the body is simply immersed in it. Thus 

the stimulating effect of sea-bathing is more marked 
than simple salt-water baths, for in addition to the effect upon 
the skin produced by the salt and by the temperature of the 
water, we have the quicker removal of heat by the continual 
renew’al of the water as the waves dash over the body, and 
mechanical stimulus from its weight and impetus. Somewhat 
similar effects are produced by so-called wave-baths, and at 
Nauheim, although the fresh movement of the water against 
the surface of the body is much less than in the sea, yet its 
stimulating effect is greatly increased by the presence of carbonic 
acid in it. Douches have a still more powerful action than 
waves. They are generally given in the air, but at Plombicres 
very simple douches are given under water. These form a 
more powerful wave-bath, and in combination with intestinal 
irrigation, are used very successfully for the treatment of 
abdominal disorders. Douches to the spine are much employed 


for nervous debility, and good effects arc also obtained in such 
cases from the so-called needle-bath, where small streams of 
water at high pressure are driven against the whole surface of 
the body. In the treatment of stiffened joints, massage under 
water is very serviceable, and in the so-called Aix douche a 
nozzle from which water continuously streams is fastened to 
the wrist of the masseur, so that a current of water is constantly 
playing upon the joint which he is rubbing. While water con- 
taining much saline matter, and more especially water contain- 
ing free carbonic acid, has a very stimulating action upon the 
skin, mud has a sedative effect, so that in a mud-bath one feels 
a pleasant soothing sensation as if bathing in cream. These 
mud-baths are chiefly employed at Marienbad, Franzensbad 
and Homburg. Sulphur-baths and sulphur waters are chiefly 
used in combination for rheumatism and gout, and massage, 
especially under water, is frequently combined most advan- 
tageously with baths and drinking water to effect a cure. 

Exercises, passive and active, are also used in diseases of the 
joints, as well as massage and baths, but exercises and training 
are even more important in cases of cardiac disease, 

In very bad cases of heart disease, where the patient 
is unable to go about, the best plan of treatment usually is to 
make him stay absolutely quiet in bed and have massage, which 
aids the circulation, tends to remove waste, and increases the 
appetite. 'I'o this is added gentle exercise, beginning with the 
fingers at first. At Meran walks have been arranged according 
to OerteVs system, and at Llangammarch in Wales both Oertebs 
and Schott’s systems are employed, and baths according to 
the Nauheim system are also to be found in London, Sidmouth, 
Leamington, Buxton, Strathpeffer, &c. Many people who have 
sedentary employments arc unable to get as much exercise as 
they require because they have not either the time or the oppor- 
tunity. Such persons may sometimes get a good deal of exercise 
in a short time by the use of dumb-bells, of clastic cords, or of 
cords running over pulleys and weighted at one end. The 
whole system of methodical exercises was started by Ling in 
Sweden, but it has been developed to a large extent for the 
purpose of increasing muscular strength by the professional 
athlete Sandow. A punching ball or rowing mac hine is even 
better as being less monotonous. Fencing, boxing or wrestling 
may also be resorted to. Walking on the flat is of comparatively 
little use as a mode of exercise, and has become supplanted to a 
considerable extent by bicycling. As(x*nding mountains, how- 
ever, is very different, because in walking up a steep ascent all 
the muscles of the body are thrown into action, and not only 
those of the legs. In addition the purer and rarefied air of the 
Swiss mountains seems to produce a sense of exhilaration which 
is not felt nearer the sea-level. For those who suffer from 
nervous depression, exercise in the Swiss mountains is useful, 
and even living at a height of about 6000 ft. above the sea- 
level seems to have an exhilarating influeru'e. The nature of 
this is not very easy to analyse, but as mental depression is 
closely associated with irritation of the vagus nerve and weaken- 
ing of the circulation, it seems not at all unlikely that mountain 
air acts by accelerating the pulse and quickening the circulation, 
and thus creating a sense of well-being. Indeed, many patients 
liken its effect to that of drinking champagne. In some persons 
rarefied air is too stimulating, so that they find difficulty in 
sleeping, and for those who suffer from insomnia a warm moist 
air nearer the sea-level is preferable. 

It sometimes happens, how^ever, that people cannot sleep 
at the seasiflc itself, although they do so perfectly well a mile 
or two inland. Where the nervous system is exhausted, such 
warm and moist climates as Malaga, Madeira, Tenerife and 
Grand Canary are suitable. In these places not only is the air 
moist, but the temperature is particularly equable, and they arc 
therefore suitable places also for persons suffering from kidney 
disease. Many such persons also do well in dry. Health 
warm places, sufffi as the higher reaches of the Nile, nsorta. 
Egypt, Mentone, St Raphael and other sheltered places on the 
Riviera. The places mentioned are all suitable for persons suf- 
fering from chronic bronchitis, who should avoid any irritation 
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of the larynx, trachea or bronchi by air which is too dry or 
which is liable to great changes of temperature. Some cases 
of phthisis, therefore, do better in warmer and moist climates, 
and especially those where the larynx has become affected by 
the disease. Suc h patients are apt to suffer much from cough 
and laryngeal irritation in the cold, dry air of the Alps, whereas 
they live in comparative comfort on the Riviera, in the Canary 
Islands, ^ladeira or at Capri. But warm, moist climates 
rather favour sedcnitary habits and lend to lessen appetite, 
so that the nutrition of the patient is apt to suffer ; and although 
phthisical patients may live in comparative comfort in such 
climates, their tendency to recovery in them is small. At the 
Swiss health resorts, on the contrary, during the winter the air 
is very pure, and has just sufficient coldness to make exercise 
agreeable to patients. They are thus induced to be out the 
whole day, and to take food with an appetite which greatly 
improves their nutrition and aids their restoration to health. 
Tlie best-known Alpine health resorts arc St Moritz and Davos, 
to which lately Grindelwald has been added. St Moritz is, 
upon the whole, better for less advanced crises, while Davos 
is more sheltered and better for cases which arc severe. It is 
a mistake, however, to send those in whom the disease is very 
far advanced away from home and friends, because when there 
is no hope of cure it is better for them to die in comfort at home. 
At the health resorts just mentioned the amount of food taken 
is regulated by the appetite of the patient himself, but a system 
of cure has been inaugurated by Dr Brehmer at Gdrbersdorf, 
by Dr Dettweiler at Falkenstein, and by Dr Walther at Nord- 
rach, in the Black Forest. The most important point in this 
treatment consists in forced feeding, the want of appetite 
which is so prominent in many cases of phthisis being regarded 
as an abnormal sensation not to be regarded ; and under the 
forced feeding, combined with open-air life, many marvellous 
recoveries are recorded. Numerous other institutions have 
been started in Great Britain in imitation of Dr Wal therms with 
a considerable amount of success. Even when patients are 
unable to stay long at a sanatorium they learn there the ad- 
vantages of open air and can continue the treatment at home 
to their great advantage. 

In the well-known “ rest cure, which wc owe to Weir 
Mitchell, forced feeding takes a prominent part. The essence 
of this cure is to give to the patient rest, bodily and mental, 
by confinement to bed and isolation from the outside world. 
While this treatment by itself would aid recovery from nervous 
exhaustion, it would lessen appetite and thus interfere with 
nervous repair; but the want of exertion is supplied by means 
of massage, which stimulates the circulation and increases the 
appetite, so that the patient gets all the benefit of exercise 
without any exhaustion. W’here nervous exhaustion is less 
marked and the Weir Mitchell treatment is not appropriate — 
for example, in men wdio arc simply overworked or brokem down 
by anxiety or sorrow — a sea voyage is often a satisfactory form 
of “ rest ” cure. 'I'he lack of posts and telegrams prevents much 
of the excitement which they would have upon shore, the space 
for exercise is limited, food is abundant and appetite is supplied 
by the stimulus of constant exposure in the open air. In order 
that the voyage should be siitisfactory, however, it must be 
sufficiently long, and the weather must be sufficiently warm 
to allow the patient to stay in the open air the whole day long. 
During the heat of summer voyages to the North Cape are 
suitable, and during the spring and autumn to the Mediterranean, 
but in the colder months of the year the West Indies, India, 
Cape Town, Australia or New Zealand forms the best objective. 

(T. L. B.) 

THERESA, ST (1515-1583), or Teresa de Cepeda, Spanish 
nun, was born at Avila, in Old Castile, on the 28th of March 
1515, and was educated in an Augustinian convent in the town. 
As a child she was interested in the stories of martyrs, and at 
the age of eighteen left home one morning, and applied for ad- 
mission at the Carmelite convent of the Incarnation. She was 
disappointed at first at the slackness of discipline, but she ap- 
pears afterwards to have accommodated herself with tolerable 


success to the worldliness of her environment, though not 
without intervals of religious misgiving. It was in the year 
i554> when she was nearly forty, that the event known as her 
conversion took place, and the second part of her life began. 
The death of her father roused her to serious reflection, and one 
day, as she entered the oratory, she was struck by the image of 
the wounded Christ, placed there for an approaching festival. 
She fell in tears iit the feet of the figure, and felt every worldly 
emotion die within her. The shock threw her into a trance, 
and these trances, accompanied by visions, recurred frequently 
in the subsequent part of her life. They have since been ad- 
duced as Divine attestations of her saintship, but the sister- 
hood in the convent set them down to possession by a devil ; 
her new departure was due in their eyes to no worthier motive 
than the desire to be peculiar and to be reputed better than other 
people. Teresa herself was very humble, and thought their 
explanation might be true ; she took her case to her confessor 
and to the provincial-general of the Jesuits, who put her under 
a course of discipline. One day, while thus occupied, her trance 
came upon her, and she heard a voice say, “ Thou shalt have no 
more converse with men, but with angels.” After this the trance 
or fit always returned when she was at prayers, and she felt 
that Christ was close to her. Presently she was al)le to see Him, 
“ exactly as He was painted rising from the sepulchre.” Her 
confessor directed her to exorcise the figure, and she obeyed 
with pain, but, it is needless to say, in vain. The visions grew 
more and more vivid. I'he cross of her rosary was snatched 
from her hand one day, and when returned it was made of 
jewels more brilliant than diamonds, visible, however, to her 
alone. She had often an acute pain in her side, and fancied 
that an angel came to her with a lance tipped with fire, which ho 
struck into her heart. The 27th of August is kept .sacred in 
wSpain to this mystery, which has also formed a favourite sub- 
ject of Spanish painters. She had also visions of another 
description : she was sltown hell with its horrors, and the devil 
would sit upon her breviary, belabour her with blows, and fill 
her cell with imps. For several years these experiences con- 
tinued, and the verdict as to their source still remained far 
from unanimous. Meanwhile, the spread of the Reformation 
became the subject of much searching of hearts to pious Catholics. 
Teresa refleeletl like the rest, and her experience led her to find 
the real cause of the catastrophe in the relaxation of discipline 
within the religious orders. She formed the project of founding 
a house in which all the original rules of the Carmelite order 
would be observed. In spite of great opposition from the 
authorities of the order, and in partic ular from the prioress and 
sisters of the Incarnation, she persevered with her scheme, 
being encouraged to appeal to the pope by certain priests who 
saw the benefit which would accrue to the ('hurch from her 
zeal. A private house in Avila was secretly got ready to serve 
as a .small convent, and, when the bull arrived from Rome, 
Teresa went out on leave from the Incarnation and installed 
four poor women in the new house dedicated to her patron 
St Joseph. It was on the zqlh of August 1562 that mass was 
said in the little chap(‘l and the new order constituted. It was 
to be an order of Descalzos or Barefoot s, in opposition to the 
relaxed parent body, the C'alzadns. The sisters were not to 
be literally shoeless, but to wear sandals of rope ; they were to 
sleep on straw, to cat no meat, to be strictly confined to the 
cloister, and to live on alms without regular endowment. After 
lodging her four sisters, Teresa returned to the Incarnation ; but, 
when the secret was discoxered, Carmelites and townspeople 
were alike furious. Violence, however, was prevented, and the 
matter was referred to the council of state at Madrid. Philip II. 
referred it again to the pope, and after six months a fresh bull 
arrived from Pius V. The provincial of her order now gave 
her leave to remove and take charge of her sisterhood. The 
number of thirteen, to which on grounds of discipline she had 
limited the foundation, was soon filled up, and Teresa spent here 
the five happiest years of her life. Her visions continued, and, 
by command of her ecclesiastical superiors, she wrote her 
autobiography containing a full account of these experiences, 
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though she was fur from basing any claim to holiness upon them. 
The general of the order visited her at Avila, and gave her powers 
to found other houses of Dcscalzos, for men as well as women. 
The last fifteen years of her life were spent mainly in hard 
journeys with this end and in the continually growing labour 
of organization. Convents were founded at Medina, Malaga, 
Willadolid, Toledo, Segovia and Siilamanca, and two at Alva 
under the patronage of the famous duke. Then she had three 
years of rest, as prioress of her old convent of the Incarnation. 
She next went to Seville to found a house, thus overstepping 
for the first time the boundaries of the Castiles, to which her 
authorization limited her. 'Fhe latent hostility of the old order 
w'as aroused ; the general ordered the immediate suppression 
of the house at Seville, and procured a bull from Gregory XIII. 
prohibiting the further extension of the reformed houses (1575). 
But the movement against her came from Italy, and was re- 
sented by Philip and the Spanish authorities as undue inter- 
ference ; and, after a fierce struggle, during which Teresa was 
two ye.vrs under arrest at Toledo, the Carmelites were divided 
into two i)odies in 15S0, and the Descalzos obtained the right to 
elect their own provincial-generals (see Carmelites). The few 
remaining years of Teresa’s life were spent in the old way, 
organizing the order she had founded, and travelling about to 
open new convents. Sixteen convents and fourteen monasteries 
were founded by her efforts ; she wrote a history of her founda- 
tions, which forms a supplement to her autobiograph)'. Her 
last journey of inspection was cut short .at Ah a, where she died 
on the 2Qth of September 1582. A violet odour and a fragrant 
oil were said to distil from her tomb ; and when it was opened 
nine months afterwards the flesh was found uncorrupted. A 
hand cut off by a fervent brother was found to work miracles, 
and the order became ccmvinccd that their foumkT had been a 
saint. It was resolved in 1585 to remove her remains to Avila, 
where she was born, the sisters at Ah a being consoled by per- 
mission to retain the mutilated arm. Put the family of the 
duke of Alva procured an order from the pope enjoining that the 
body should be restored to Alva, and she was accordingly laid 
there once more in a splendid tomb. But even then she was 
not allowed to rest : she was again disentombed, to be laid in a 
more magnificent coffin, and the greed of reverential rclic- 
seekers made unseemly havoc of her bones. 

Teresa was canonized by Gregory XV. in 1622. The honour 
was doubtless largely due to her asceticism and mystic visions. 
She called herself 'Feresa dc Jesus, to signify the closeness of her 
relation to the heavenly Bridegroom, who directed all her actions. 
Though she deprecated excess of ascetic severity in others, she 
scourged herself habitually, and wore a peculiarly painful hair- 
cloth. But her life shows her to have been, besides, a woman 
of strong practicality and good sense, full of natural shrewdness, 
and with unusual powers of organization. “You deceived me 
in saying she w'as a woman,” writes one of her confessors ; “ she 
is a bearded man.” She was brave in the face of difficulties 
and dangers, pure in her motives, and her utterances, some of 
which have been quoted, have the true ethical ring about them. 
Her MSS. were collected by Philip II. and placed in a rich case 
in the Escorial, the key of which the king carried aliout with 
him. Beside s her autobiography and the history of her found.a- 
tions, her works (all written in Spanish) contain a great number 
of letters and various treatises of mystical religion, the chief of 
which are The Way of Perfection and The Castle of the Soul. 
Both describe the progress of the soul towards perfect union 
with God. 

Her works, edited by two Dominicans, were first pul dished in 
1587, and have since appeared in various editions. They wore 
swn afterwards translated into Italian, French (4 vols., Paris, 
1840-46) and Latin ; an English translation of the Life and works 
(except the letters) by A. Woodhoad appeared in i6F>9. Other 
translations of the Life are those by John Dalton (1851), who also 
translator! The Way of Perfection and the Letters (1902), and by 
David Lewis (1870), w'ho in 1871 also translated the Foundations. 
A. Ti. Waller reprinted Wootllioarl’s translation of The Wav of 
Perfection in “ The Cloister library " (iQOi). Biographies appeared 
soon after her death by tlie Jesuit Ribera, who had been her con- 
fessor (1602), and by Diego de Yepez, confessor to Philip IL (1599). 


LXdails arc also given in Ribadeneyra’s Flos San/ forum and in 
Alban Jhitler’s J.tves of the Saints. A se])arate biography, with 
preface by Cardinal Manning, appeared in 1865 ; a full and critical 
edition of the Life is that hy Mrs G. C. Graham, j vols. (1894). 
Set‘ also 11. ITinz v. Oettingen-vSpiellierg, Gesrhichte U. hcil. I heresia 
(Regensburg, 1899) ; A. Whyte, Santa Teresa, an appreciation, 
with some of the best passaf^cs of the writings (1897) ; E. Hollo, Studies 
in Saint ship (1Q03). 

THEREZINA, a city of Brazil, capital of the state of Biauliy, 
on the left bank of the Parnahyba river, about 220 m. from its 
mouth. Pop. (i8go) 21,620 ; for the commune or municipio, 
31,523 ; (1906, estimated), 25,000. It is prettily situated on 
an open plain and is laid out regularly with broad straight 
streets with seven large squares. Among its public buildings 
are the government palace, the legislative and municipal hall, 
the “ Quatro de Setembro ” theatre, Misericordia hospitiil, 
public market, sanitation and public works Iniilding, courts, 
police headquarters, barracks, &c. The town is characteristically 
Portuguese in appearance, its buildings being one or two stories 
in height, plastered and frequently coloured (‘Utside, with 
large rooms, thick walls, and tile roofs to ensure coolness. 
There is one lyceum, or high school, with about 100 students, 
in addition to its primary schools. Its manufacturing industries 
include a cotton mill, foundry, and soap-works. A steamboat 
service, with three small boats, maintains regular C(»inmunication 
with Parnahyba, near the mouth of the river, besides which 
there arc a number of independent freight-carrying boats. 
Thcrezina was founded in 1852, its site being originally called 
Ghapada de Corisco, and was named in honour of the empress, 
Dona Thereza Christiria. It was made the capital of Piauhy 
in succession to Oeiras. 

THERMIDOR (from Gr. Ocpfir], heat, »and <So>poe, gift), the 
name given during the French iWolution to the eleventh month 
of the year in the Republican Calendar. The month fell in 
the hottest season of the year, beginning on the 19th or 20th 
of July and ending on the 18th or 19th of August, according 
to the year. As in all the other months of the Republican 
Calendar, each of the days of Thermidor was, in accordance 
with the suggestion of Fabre d’Fglantine, consecrated to some 
useful object. Thus i Thermidor was consecrated to spelt, 
10 Thermidor to the watering-pot, 15 Thermidor to sheep, and 
23 Thermidor to lentils. The most important event that took 
place in this month was the revolution of 9 Thermidor year IL 
(27th of July 1794), which resulted in the fall of Robespierre 
and the collapse of the Terror. The name Thermidorian 
('Fhermidorien) v/as given to the authors of this revolution and 
to the supporters of the reactionary movement of which it was 
the signal. 

See C. (rH6ricaull, La Revolution de Thermidor (2nd cd., Paris, 
1878) ; K. B. Courtois, Rapport fait an nom dc la commission chargde 
de Vexamen des papters trouvis rhez Robespierre et ses complices 
(•795) j D« Martin, Papters in6dits . . . supprimis ou onus par 
Courtnis (3 vols.. 1828) ; also bibliography in M. Tonrneiix, Uihliog. 
de la ville de Paris . . . (1890), vol. i., nos, 4265 4309, 

THERMOCHEMISTRY, a branch of Energetics, treating of 
the thermal phenomena which are associated with chemical 
change. 

§ I. That vigorous chemical action is accompanied by a 
brisk evolution of heat is evident from such familiar extimples 
as the combustion of fuel or the explosion of gunpowder. The 
heat attendant on these actions, and on the vital processes of 
the animal organism, naturally first attracted attention. Robert 
Boyle, A. Crawford, A. L. Lavoisier and P. S. Laplace, P. L. 
Dulong, IL Davy, Count Rumford, all concerned themselves 
with thcrmochemical investigations of such processes. Their 
quantitative experiments were, however, too rough to permit 
of accuiate generalization ; and although Lavoisier and Laplace 
stated the principle that the same amount of heat must be 
supplied to decompose a compound as would be produced on 
its formation, the statement was not based on exact experi- 
ment, and only received experimental confirmation much later. 

The beginnings of modern thermochemistry, though made 
independently of the doctrine of the conservation of energy, 
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lire practically contemporaneous with the recognition of that 
law, and without it the science could scarcely have reached 
the degree of development which it rapidly attained. Thomas 
Andrews and, especially, G. H. Hess (1840) were the first who 
systematically investigated thermochemical cllects in solution, 
and arrived at conclusions from their experimental data which 
still possess validity. Andrews, for example, found that when 
a series of acids were under similar conditions used to neutralize 
a given amount of a base, the quantity of heat evolved on the 
neutralization was the same in all cases. Hess, from his work, 
arrived at the converse conclusion, that when a series of bases 
were used to neutralize a given amount of an acid, the heat of 
neutralization wOvS always the same. Both of these statements 
are ('orrect when the powerful mineral acid and bases arc con- 
sidered, exceptions only arising when weak acids and bases are 
employed. Again, Andrews discovered that when one metal 
disphu es another from solution of its salts {e,g, zinc with solu- 
tions of c()i)per salts), the thermal effect is practically independent 
of the nature of the ac'id radical in the salt employed. Andrews 
lil:ewisc found that when the heat evolved on the displacement 
from its salts of a metal M' by a metal M is added to the heat of 
displacement of another metal M" by M', the sum is equal to 
the heal which is evolved on the direct displacement of M" 
from its salts by M. This affords an example of a principle 
which had been stated by Hess in a very general form under 
th(‘ name of the Law of Constant Heat Sums — namely, that the 
thermal effect of a given chemical action is the same, inde* 
pendcntly of the character and number of th(i stages in which 
it takes place. Thus, in the above example, it is immaterial 
whether M displac'es M" from its salt directly, or whether J \1 
first displaces M', which is then used to displace M". This 
important principle is a direct consexjucncc of tlie law of the 
conservation of energy, but vas discovered independently by 
Hess from accurate experiment. 

Hess employed this principle to determine indirectly the heat 
of formation of ('ompounds from their elements, wIkmi this magni- 
tude, as is generally the <'ase, was inaccessible to direct measure- 
ment. 'riiLis the heat of formation of anhydrous zinc sulphate, 
ZnSOp which cannot be detennined directly, may be arrived 
at by summation (in Hesses units) as follows : — 


(-)M'latinii 7 n LoZnO ...... iinit.s 

S to SO., 63<S4 .. 

Dissolution of SO., in much water ..... 2i;66 

,, ZnO in the resulting acpioous H.jSOj . 


1 58 50 

Deduct heat of dissolution of anhydrous ZnSO^ . . 1 193 

Heat of formation of Z11SO4 from Zii, S, and 4C.)— . 14657 


Heats of formation are still determined for the most part in a 
precisely similar manner. 

Hess also stated another principle on empirical grounds, 
which, although admitting of many exceptions, is of consider- 
able utility and significance. It had been known long before 
his time that when solutions of neutral salts were mixed, and 
no precipitate resulted, the mixed solution was also neutral. 
Hess now observed that in the process of mixing such neutral 
solutions no thermal effect was produced — that is, neutral salts 
in aqueous solution could apparently interchange their radicals 
without evolution or absorption of heat. These experimental 
results were generalized by him under the title of the Law of 
Thernwneulrality, 

After the investigations of Hess and Andrews, a great deal 
of excellent experimental work was perfonned by P. A. Favre 
and J. T. Silbermann, whose chief theoretical achievement 
was the recognition that the heat of neutralization of acids and 
bases was additively composed of two constants, one deter- 
mined by the acid and the other by the base. This deduction 
harmonized the observations of Andrews and of Hess previously 
alluded to, and also accounted satisfactorily for the Law of 
Thermoneutrality. 

Julius 'I’homsen was the first investigator who deliberately 
adopted the principle of the conservation of energy as the basis 


of a thermochemical system. His thermochemical work was 
begun in 1853, but most of his experiments were performed in 
the years 1869-82, the whole being published collectively, under 
the title Thermochemische Untcrsuch ungen, in four volumes. 
vSomewhat later than Thomsen, Marcellin P. E. Berlhelot 
began (in 1873) a long scries of thermochemical determinations. 
It is to these two investigators and their pupils that most of our 
exact therrnochcmical data arc due. 

Thomsen and Berthelot independently enunciated a generaliza- 
tion (commonly known as Berthelot’s Third Principle, or 
Principle of Maximum Work), which may be stated in brief 
as follows : — ^l^very pure chemical reaction is accompanied by 
evolution of heat. Whilst this principle is undoubtedly applic- 
able to the great majority of chemical actions under ordinary 
conditions, ii is subject to numerous exceptions, and canrujt 
therefore be taken (as its authors originally intended) as a 
secure basis for theoretical reasoning on the connexion between 
thermal effect and chemical afllnity. The existence of reactions 
which are reversible on slight alteration of conditions at once 
invalidates the principle, for if the action proceeding in one 
direction evolves heat, it must absorb heat when proceeding 
in the reverse direction. As the princ'iple was abandoned evt n 
by its authors, it is now only of historical importance, although 
for mat'.y years it exerted considerable influence on thermo- 
clicmical research. 

§ 2. From the standpoint of the law of conservation of 
energy, the relation between chemical and thennoch(‘Tniral 
action bears the following aspect : — A given amount of any sub- 
stance under given conditions possesses a perfcdly definite 
amount of intrinsic energy, and, no matter what chemical and 
physical transformations the substance may und(.‘rgo, it will, 
when it returns to its original state, possess the original amount 
of intrinsic energy. If wc consider now the transformation of 
one system of chemical substances into another system under 
specified conditions, w^c shall find that in general the intrinsic 
energy of the sccontl system is different from the intrinsic energy 
of the first. Let us assume, as is commonly the case, that the 
intrinsic energy of the initial system is gi*cater than that of the 
final system. When the first s)Stom then is transformed into 
the .second, the excess of energy which the former possessi's 
must appear in the shape of lieat, light, electrical energy, 
mechanical energy, &c. It is for the most part a simple matter 
to obtain the exce.ss of energy entirely in the form of heat, the 
amount of which is easily susceptible of measurement, and thus 
the existence of thermochemistry as a practical science i.‘; 
rendered possible. Since the intrinsic energies of the two 
systems under given conditions arc invariable, the difference 
bctwx'en them is constant, so that the heat evolved when the 
first system is converted into the scconil is equal to that ab- 
sorbed when the second system is re-transformed into the first 
(cf. Lavoisier and Laplace, ante, §1). The total thermal effect, 
too, which is associated with the transformation, must be the 
same, whether the transformation is conducted directly or in- 
directly (IIcss’s Law of Constant Heat Sums), since the thermal 
effect depends only on the intrinsic energies of the initial and 
final systems. 

Since the intrinsic energy of a substance varies with the 
conditions under which the substance exists, it is necessary, 
before proceeding to the prac tical application of any of the 
laws mentioned above, accurately to specify the conditions of 
the initial and final systems, or at least to secure that they shall 
not vary in the operations considered. It is also a necessary 
condition for the application of the preceding laws that no form 
of energy except heat and the intrinsic energy of the substances 
should be ultimately involved. For example, when metallic 
zinc is dissolved in dilute sulphuric acid with production of 
zinc sulphate (in solution) and hydrogen gas, a definite quantity 
of heat is produced for a givTn amount of zinc dissolved, pro- 
vided that the excess of energy in the initial system appears 
entirely as heat. This provision may not always be fulfilled, 
since by placing the zinc in electrical contact with a piece of 
platinum, likewise immersed in the sulphuric acid, we can 
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generate a current of electricity through the solution and the 
metallic part of the circuit. The reaction as before is com- 
pletely expressed by the chemical equation Zn + II2SO4 
==ZnS04H + 2, the initial and final systems being exactly the 
same as in the first case ; yet the amount of heat generated by 
the action is much smaller, a quantity of the intrinsic energy 
having been converted into electrical energy, 'fhis electrical 
energy, however, is equivalent to the heat which has disappeared, 
for it has been shown experimentally that if it is converted into 
heat and added to the heat actually evolved, the total quantity 
of heat obtained is exactly equal to that produced by the direct 
dissolution of the zinc in the absence of platinum. 

§ 3. The following conditions have to be considered as affecting 
in a greater or less degree the intrinsic energy of the iniiial 
and final systems 

(1) Dilution of solutions. 

(2) Physical state. 

(3) Change of volume. 

(4) Allotropic modifications. 

(5) Temperature. 

(1) Generally speakint^. there is a considerahle thermal effect 
when a substance is dissolv’ed in water, and this effect vant‘s in 
magnitiule according to the amount of water employed. It is only, 
however, when we deal with comparatively concentrated solutions 
that the heat-cffect of diluting the sohitions is at all great, the 
heat-change on diluting an already dilute solution being for most 
practical puiq^oses negligible. In dealing, therclore. with dilute 
solutions, it is only necessary to state that the solutions are dilute, 
the exact degree of dilution being unimportant. It occasionally 
hap[)eiis that .i change in dilution atlects the cfieiiiicai action that 
occurs. Thus if concentrated instead of dilute sulphuric acid acts 
upon zinc, the action takes place to a great extent not according 
to the equation given above, l)ut acconling to the equation 

Zn f 2lf.S04^/nS0^-i-S0. ' 2U.p, 

sulphur dioxide and water Vicing produced instead of hydrogen. 
Here we have a different liiial system witli a different amount of 
intrinsic energy, so that the thermal effect of the action is alto- 
gether different. 

(2) The phy.sical state of the reacting snlistances must be con- 
sidered, since comjiaratively large amounts of heat are absorbed 
on fusion and on vaporization. Thus the heat of fusion of ice 
(for IGOrriS g) is i44<i cal., and the heat of vaporization of water 
at roo^, for the .same quantity, 0^70 cal. 

(^) The effect of change of volume against external pressure 
(due to production or consumption of mechanical energy) may be 
neglected in the case of solids, liquids or solutions, but must usually 
be taken into account when gases are dealt with. Each gramnie- 
moh'cule of a gas which appears under constant pressure during a 
chemical action hvdrogen during the action of zinc on dilute 
sul])hnric acid) performs work equivalent to 5 So cal. at the ordinary 
temperature, which must be allowed for in the thermochemical 
calculation. A siitular correction, of opposite sign, must be made 
when a gramme-molcculc of gas disappears during the chemical 
action. 

(4) When a substance — c.g. carbon, pliosphoriis, sulphur — exists 
in allotropic forms, the particular variety em])loyed should always 
be stated, as the conversion of one modification into another is 
Ircfiuently attended by a considerable thermal effect. Thus the 
conversion of yellow into red phosphorus evolves about one-sixth 
of the heat of combustion of the latter in oxygen, and so the know- 
ledge of which variety of phosphorus has V>een employed is of essential 
importance in the thermochemistry of that element. 

(5) The intluence of temperature on the thermal effect of a 
chemical action is sometimes considerable, but since the initial and 
final tem])eratures. which alone determine the variation in the 
thermal effect, arc in almost all cases within the ordinary laboratory 
range of a few degrees, this influence may in general be neglected 
without serious error. 

§ 4. Methods. — In order to estimate the thermal eflect of any 
chemical process, use is made of the ordinary methods of calori- 
metry, the particular method being selected according to the 
nature of the chemical action involved. In almost every case 
the method of mixture (see Calorimetry) is employed, the 
method of fusion with Bunsen’s ice-calorimctcr being only 
used in special and rarely occurring circumstances. 

As a very great number of importJint chemical actions take 
place on mixing solutions, the method for such cases has been 
thoroughly studied. When the solutions employed are dilute, 
no water is placed in the calorimeter, the temperature-change 
of the solutions themselves being used to estimate the thermal 


effect brought about by mixing them. Known quantities of 
the solutions are taken, and the temperature of each is ac- 
curately measured before mixing, the solutions having been 
allowed as far as possible to adjust themselves to the same 
temperature, rhe change of temperature of the solutions 
after the mixing lias taken phu'o is then observed with the usual 
precautions. It is of course in such a case necessary to know 
the specific heat of the li(|uid in the calorimeter. Thomsen by 
direct experiment found that the heat-capacity of a dilute 
aqueous solution diverged in general less than i per cent, from 
the heat-ca|)acity of the water contained in it, the divergence 
being sometimes in one sense, sometimes in the othi r. He there- 
fore abstained from determining for each case the specific heats 
of the solutions he employed, and contented himself with the 
above approximation. Bert helot, on the other hand, assumed 
that the heat-i apaeity of an aqueous solution is equal to that of 
an equal volume of water, and calculated his results on this 
assumption, which involves much the same uncertainty as that 
of riiomsen. Since therm ochcmical measurements of this type 
may be frequently performed with an error due to other causes 
of much less than i per cent., the error introduced by either of 
the.se assumptions is the chief cause of uncertainty in the method. 

The calorimeter used for solutions is usually cylindrical, 
and made of glass or a metal which is not attacked by the 
reacting .substances. The total quantity of liquid employed 
need not in general exceed half a litre if a sufficiently delicate 
thermometer is available. The same type of (alorimetcr is 
used in determining the heat of solution of a solid or liquid in 
water. 

Combustion calorimeters are employed for observing the heat 
generated by the brisk interaction of substances, one of which 
at least is gaseous. They are of two kinds. In the older type 
the combustion chamber (of metal or glass) is sunk in the calori- 
meter proper, tubes being provided for the entrance and exit 
of the gaseous substances involved in the action. These tubes 
are generally in the form of worms immersed in the water of 
the calorimeter. In the newer type (which was first proposed 
by Andrews for the combustion of gas(‘s) the chemical action 
takes place in a completely closed combustion chamber of 
sufficient strength to resist the pressure generated by the sudden 
action, which is often of explosive violence. The steel com- 
bustion chamber is of a]:)out 250 c.c. ('apacity, and is wholly 
immersed in the calorimeter. To witlistand the chemical 
action of the gases, the “ calorimetric bomb ” i.s lined either 
with platinum, as in BtTthelot’s apparatus, or with porcelain, 
as in Mahler’s. For ordinary combustions compressed oxygen 
is used, so that the combustible substance burns almost in- 
stantaneously, the action being induced by means of some 
electrical device which can he controlled from without the calori- 
meter. The accuracy of heats of combustion determined in the 
closed calorimcffcr is in favourable cases about onc-half per cent, 
of the quantity eslimaled. 

§ 5. Units a 7 id Notation. — Tlie heat-units employed in thermo- 
chemistry have varied from time to time. The following are 
those which have been in most general use : — 

Small calorie or gramme caloric , , . . ai. 

Large or kilogramme calorie ..... Cal. 

Centuple or “ rational ” calorie . . . . K. 

The centuple caloric is the amount of heat required to raise 
I g. of water from 0° C. to 100*^ C., and is approximately equal 
to 100 cal. The large calorie is equal to looo cal. In view of 
the not very great accuracy of thcrmochemical measurements, 
the precise definition of the heat-unit employed is not a matter 
of .special importance. It has been proposed to adopt the joule y 
with the symbol j, as therm ochcmical unit for small quantities 
of heat, large amounts being expressed in terms of the kilojotdey 
Kj = iooo j. (For the exact relation between these heat-units, 
see Calorimetry.) For ordinary thcrmochemical work we 
may adopt the relation i cal. = 4’i8 j, or i Cal. = 4*18 Kj. 

Except for technological purposes, thcrmochemical data are not 
referrea to unit quantity of matter, but to chemical quantities 
— i.e. to the gramme-etiuivalents or gramme-molecules of the 



THERMOCHEMISTRY 807 


reacting substances, or to some multiples of them. The notation 
which Julius Thomsen employed to express liis theimochemical 
measurements is still extensively used, and is as follows : — The 
cliemical sMubols ot the reacting substances arc written in juxta- 
position and separated by commas ; the whole is then enclosed 
in brackets and conncctecl by the sign of equality to the number 
exjjressing the thermal clTect of the action. The chemical symbols 
stand for rj nan lilies measured in grammes, and heat-evolution is 
reckoned as positive, heat-absori)tion as negative. Thus 

[S, 2O] — 71 ux) cal. 

indicates that 71 100 calories are evolved when 32 grammes of 
sulphur react with 2 v 16 grammes of free oxygen to form sulphur 
dioxide. It is of course necessary in accurate work to state the 
conditions of the reaction. In the above instance the sulphur 
is supposed to be in the solid rhombic modilication, the oxygen and 
sulphur dioxide being in tin* gaseous state, and the initial and final 
systems bring at the ordinary temperature. Again, the equation 

[2N, 0 ]-=: - 18500 cal. 

indicates that if 28 grammes of nitrogen could be made to unite 
direi'tly with 16 grammes of oxygen to form nitrous oxide, the 
union would cause the absorption of 18500 calorics. >Vhen sub- 
stances in solution are dealt with, Tliomsen indicates their state 
by atiixiiig Aq to their symbols. Thus 

[NaOir Aq, llNOg Aq]= 13680 cal. 

represents the heat of neutralization of one gramine-ecjuivaleiit of 
caustic soda with nitric acid, each in dilute aqueous solution before 
being brought into contact. One drawback of rhomsen’s notation 
is tliat the nature of the linal system is not indicated, although this 
defect in general causes no ambiguity. 

Berthelot’s notation defines both initial and final systems by 
giving the chemical equation tor the reaction considered, the thermal 
effect being appended, and the state oi the various substances 
being affixed to their formulae after brackets. \V. Ostwald has 
prn])os«Ml a modification of Bcrthelot’s method which has many 
advantages, and is now commonly in use. Like Berthelot, he 
writes tile chemical ecj ’ iion of the reaction, but in ailditioii he 
considers the chemical formula of each substance to express not 
only its material composition, but also the (unknown) value of its 
intrinsic energy. To the rigiit-hand member of tlic equation he 
tlicn adds the number expressing the thermal effect of the reaction, 
heat -evolution hieing as before counted positive, and heat -absorp- 
tion negative. The mass-equation tlieii bt'coines an energy-equation. 
He thus writes 

S + 0.2 SO.2 -t- 7 r I CXI cal. , 

which expresses the fact that tlie intrinsic energy of the quantities 
of sulphur and cixygen considered excieeds that of the sulphur 
dioxide derived from them by 71 100 cal. when thermal units are 
employed. The equation 

Ilg -f- I .2 = 2H1 • • T22fXJCal. 

rxprc.sses that under certain conditions the intrinsic energy of 
hydriodic acid is greater than the intrinsic energy of its com- 
ponent elements by 12200 cal., i.e. that hydriodic acid is formed 
irom its elements with absoiq^tion of this amount of licat. Kncrgy- 
oquations, such as the above, may be operated with precisely as 
if they were algebraic eijuations, a property which is of great advan- 
tage in calculation. Thus by transposition wc may write the last 
cfjuation as follows : — 

2H I = 1 1.2 + Ig + 1 2 2rK ) cal. , 

and thus express that hyelriodic acid when decomposed into its 
elements evolves 12200 cal. for the quantity indicated by the 
equation. 

Ostwald has made the further proposal that the formulae of 
solids should be printed in heavy type (or within square brackets), 
of liquids (solutions, &c.) in ordinary type, and of gases in italics 
(or within curved brackets), so that the physical slate of the sub- 
stances might be indicated by the equation itself. Thus the 
equation 

C/o + 2KI, Aq = 2KCI, A(i + 1 ,- 1 - 52400 cal., 
or (CI.2) + 2KI, Aq = 2K('l, Aq-|-Lf2] + 52400 cal., 

would express that when gaseous chlorine acts on a solution of 
potassium iodide, with separation of solid iodine, 52400 calorics 
are evolved. 

§ 6. Heat of Formation. — For thermochemical calculations 
it is of great importance to know the heat of formation of com- 
pounds from their elements, even when the combination cannot 
be brought about directly. As an example of the use of Ost- 
wald’s energy-equations for the indirect determination we may 
take the case of carbon monoxide. 

The following ee|uations give the result of direct experiment : — 

C 2O C 0.2 + 943fx ) cal . 

CO-f O^COo-t- 68000 cal. 


If now it is requireil to find the heat of formation of the com- 
pound CO, whicli cannot be directly ascertained, we have merely 
to subtract the second t‘q nation from the first, each symbol repre- 
senting constant intrinsic energy, and thus wc obtain 

C 1-0 ■ t !0 = 263CM.) cal., 
or C -f () -=CO + 263ck::> cal. , 

that is, the heat of formation of a gramme-molecule of carbon 
monoxide is 263tx) cal. 

As has already been stated, the heat of formation of a com- 
pound is the amount (expressed in thermal units) by which its 
intrinsic energy exceeds or falls short of that of the elements which 
enter into its composition. Now' of the absolute values of intrinsic 
energy wc know nothing ; w'c can only estimate differences of 
ntrinsic energy when one system is compared w'ith another into 
which it may be directly or indirectly converted. But since the 
elements cannot be converted one into the other, we are absolutolj’' 
without knowdedge of tlie relative values of their intrinsic energy. 
This being tlie case, we are at liberty to make the assumption that 
the intrinsic energy of each element (under specified conditions) 
is zero, without thcre])y introclucing any risk of self-contradiction 
in thermochemical calculations. This assumption has the great 
advantagf*, that the intrinsic energy of a compound relatively to 
its elements now appears as the heat of formation of the com- 
pound with its sign reversed, 'riius if we consider the energy- 
equation 

C -t- Og := CO2 + 94300 cal. , 

and replace tlie symbols l)y tlie values of the intrinsic energy, 
viz. zero for carbon and oxygen, aiitl .v for carbon dioxide, we 
obtain tlie equation 

0 + 0 = ,v -1- 9431 M ) cal. 
or - y43ou cal. 

With knowledge then of the heats of formation of the substances 
involv(‘d in any chemical action, wi* can at once calculate the 
thermal effect of the action, by placing for eacli compound in the 
energy-equation its heat of formation with the sign reversed, 
i.c. its heat of decomposition into its elements. Thus if W'c wish 
to ascertain the thermal effect of the action 

Mg + CaO-^MgO + Ca, 

w'(.‘ may w'ritc, knowing the heats of formation of CaO and MgO 
to be 131CXX) and 1460(30 n'spectively, 

0-131 0(30 -0-1 4601 )0 4* X 
X -- 1 5(kk> cal. 

Sinct? lieats of formation afford such convenient data for calcula- 
tion on the above method, they have been ascertained for as many 
compounds as possible. 

Substances with positive heats of formation are termed exo- 
thermic ; those with negative lieats of formation are termed ctido- 
thermic. I'lie lafter, which arc not very numerous, give out heat 
on decomposition into their elements, and arc more or less unstable. 
Amongst endothermic compounds may In* noted hydriodic acid, 
111 , acetylene, Cgll.^, nitrous oxide, N.^O. nitric oxide, NO, azoirnide, 
Ngif, nitrogen trichloride, NCI.,. Some of thes(^ pass into their 
elements w'itli explosive violence, owing to the heat generated by 
their decomposition and the gaseous nature of tlie products. 

§ 7. Heat of Combustion. — The thermochemical magnitude 
which is universally determined for organic compounds is the 
heat of combustion, usually by means of the calorimetric bomb. 
The relation between the heat of combustion of a hydrocarbon 
and its heat of formation may be readily seen from the following 
example. The hydrocarbon methane, CH^, when completely 
burned to carbon dioxide and water, generates 213800 cal. Wc 
may therefore write 

CH4 +40= COg -H 2l loO + 2 1 38 (x>. 

Now wc know the heats of formation of carbon dioxide (from 
diamond) and of li(|uid water to be 94300 cal. and 68300 cal. 
respectively. The above equation may consequently be written, 
if X is the heat of formation of methane, 

-x + o- -94300- (2 X 68300) -1-213800 

I 7 CKK 3 cal. 

This heat of formation, like that of most hydrocarbons, is 
comparatively small : the heat of formation of saturated 
hydrocarbons is always positive, but the heat of formation 
of unsaturated hydrocarbons is frequently negative. For 
example, ethylene, is formed with absorption of 16200 cal., 
acetylene, CJTg, with absorption of 59x00 cal., and liquid 
benzene, with absorption of qioo cal. Since the heat of 

combustion of a hydrocarbon is equal to the heat of combustion of 
the carbon and hydrogen it contains minus its heat of formation, 
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those hydrocarbons with positive heat of formation generate 
less heat on burning than the elemcmts from which they were 
formed, wliilst those with a negative heat of formation generate 
more. Tims the heat generated by the combustion of acetylene, 
is 316000 cal., whereas the heat of coinbuslion of the 
carbon and hydrogen composing it is only 256900 cal., the 
difference being equal to the negative heat of formation of the 
acetylene. 

For substances consisting of carbon, liydrogon and oxygen, a 
rule was early devised for the p\ir]'»ose of roughly ca,lcidating their 
luat of combustion (J. J. Welter's rule). Tht* oxygen contained 
in the comjx)iind was deiliicted. together Avith the etpiivalent 
ainount of liyilrogen, and the heat of coiiibiistioii of the compound 
wns tnen taken to be eqiird to the heats of combustion of the 
elements in tiie residue. I liat the rule is not very accurate may 
bi* seen Irom the following example. Cane'Siigar has the formula 
According to Welter's rule, we d<MUict ii O with the 
eqmvaU'nt amount of liyilrogen. namely. 22 II, and are left with 
the residue 12 C. the heat of combustion of which is ii iitxKi cal. 
The ofiservod heat of combustion of sugar is. however. I554 (xm), 
;-u that the error of the rule is here 20 per cent. A much better 
approximation to the Iieat of combustion of such substances is 
obtained by deducting the oxygen together with the amount cf 
I ai'bou necessary to form ttb, aiul then ascertaining the amount 
oi lieat ]Aroduced by the residual carbon and hydrogen. In the 
above rase we sliould de<luct with ti () the equivalent amount 
v)f carbon 5*5 ('. thus obl.iining the residue 6*; C and 22 H. These 
wlien burnt would yi«'ld (0-5 ' q.j-jex)) -}- ( 1 i • '68 joo)= i cal., 
an ammmt winch is less than i per cent, ditfermt from the observed 
heat td‘ combuslion of sugar. Neither of the above rules can be 
applii'd to carbon com pounds containing nitrogen. 

§ 8. Heat of y culrcAizaiion . — It has already been stated that 
the heats of neutralization of ac'ids and bases in aqueous solution 
me additivcly composed of two terms, one being constant for a 
hiven base, the other ('onstant fur a given acid. In addition to | 
this, the further regularity has been observed that when tlie 
powerful monobasic acids are neutralized by the powerful 
monaeid bast:s, the beat of neutralization is in all rases tlie same, 
'the following table gives the heats of neutralization of the 
commoner strong monobasic acids with .soda : — 

Hydrochloric acid . !IC 1 . . i374oocal. 

Hydrobromic acid . IIBr . . 137500 „ 

liydiiodic acid . . HI . . . i36ijfjO ,, 

Nitric acid . . IINOy . . 136800 „ 

Chloric acid . . IICIO.^ . . i'376(-x-) „ 

Bromic aci«l . . lIBrC)., . 137800 ,, 

''.vithin the error of experiment these numbers are identical. 

It was at one timt^ thought that the greater the heat of 
neutralization of an acid with a given base, the greater was the 
strength of the acid, it is now known, however, that when 
weak acids or bases arc used, the heat of neutralization may be 
either greater or less than the normal value for powerful acids 
and bases, so that there is no proportionalit}', or even parallelism, 
between the strengths of acids and their heats of neutralization 
(see Solutions). 

§ 9. Heat of Solution, — When substances readily combine 
with water to form hydrates, the heat of solution in water is 
usually positive ; when, on the other hand, they do not readily 
form hydrates, or when they are already hydrated, the heat of 
solution is usually negative. The following examples show the 
effect of hydration on heat of solution in a large quantity of 
water ; — 



Heal of Solution. 

Heat of Hydration. 

Sodium carbonate — 1 

Na.,CO, . . . 

4 5640 cal. 


NaaCOs, HoO 

42250 „ 

+ 33<><> cal. 

Na./J03. 2H0O . 

420 

+ 5620 .. 

NogCOg, loHgO . 

-'I6160 ,, 

421800 „ 

Sodium sulphate — 

Na,SO, 

4460 cal. 


Na.^S04. HgO 

- 1900 ,, 

4 2360 cal. 

Na.2SO^. . 

- 18760 ,, 

4 l92fX) ,, 


§ 10. Application of the Second Law of Thermodynamics to 
Thermochemistry. -What is commonly understood by thermo- 
( hemistry is based entirely on the first law of thermodynamics, 
but of recent years great progress has been made in the study 


of chemical equilibrium by the application of the second law. 
For an account of work in this direction see Chemical Action. 

Bii3Lio(;raphy. — Julius Thomsen, Thcrmocheniischc Ihitcysuch’ 
(Leipzig, 1882-80) ; M. Berthelot, U^sai dc Mdcamque 
Chirnique fondle sur la 'I'hcnnochimie (Paris, 1870) ; I'hermnchimie 
domUcs ct lots mim6riqties (Paris, 1897); W. Ostw dd. Lchthuch 
dcr all^emctucn Chemic, 2nd ed., vol. ii. part i, pp. i 317 (Leipzig 
1893): M. ]\L P. Muir and D. M. Wilson, Elcmniis of Thermal 
Chemistry (LoniUm. 1885) ; P. Duhem, Traili dc Micauique Ckimique 
(Pans, 1897-99); J. J. van I.aar, Lehrhuch der vmthematischen 
Lhcmic (Leipzig. 1901). (j. Wat..) 

THERMODYNAMICS (from Gr. Ocpixo^y hot, force). 

I. The name thermodynamic.s is given to that branch of the 
general science of Energetics which deals with the relations 
between thermal and mechanical energy, and the transforma- 
tions of heat into work, and vice versa. Other transformations 
of heat are often included under the same title (see I\nf.rgeti(\s). 
An historical account of the development of thermodynamics is 
given in the article Heat. 'I’he object of the present article 
is to illustrate the practical application of the two general 
principles^ (1) Joule’s law of tlie equivalence of luat and work, 
and (2) ( arnot’s principle, that the cflicicncy of a reversible 
engine depends only on the temperatures between which it 
works ; these principles are commonly known as the first 
and second laws of ihermodynamics. The applic*alion will 
ricccs.sarily be confined to simple cases such as are commonly 
met with in practice, or arc required for reference in cognate 
subjects. 

2. Application of the First The complete transforma- 

tion of rnecluinical energy into heat b}' friction, or some analogous 
process of degraclation, is always po.ssible, and is made the iksis 
of experiments for the determination of the mcchanic'ul equi- 
valent of the heat unit (see ( at.ortmktry). The convers<* pro- 
cess of the transformation of heat into mechanical work or other 
forms of energy is subject to limitations. 

When a quantity of hc.it, //, is ‘;ui3])lied to a bodv, part is exiiench'cl 
in raising the teinpernture of the body, or in exiAanding llie volume 
against luolecular forces, uiid is re])reseut(*d by aa increase in the 
total <iuar.tity of energy contained in the body, which is generally 
called iis, Intrinsic Enrr^v, and a-. ill be denoted by the symbol E. 
The remainder is eipiivaltmt to tlie external work,' H', done h\> the 
uody in expanding or otherwise, which can be utilized for mechanical 
purposes, and ceases to exist as hi'at in the body. 'J'hc application 
of the first law leads iininediately to the equation, 

(i) 

in which represents the quantity of eiuugy 01 iginaily present in 
the body, and all the quantitiiis are supjiosed, as usual, to be 
expressed in mechanical units. This equation is generally true 
for any serifs of Iranslormations. provided that we n^gard // and W 
as representing the algebraic sums of all the cpuintities of heat 
supplied to. and of work done by the body, lieat taken from the 
body or work done on the body being reckoned negative in the 
suiiiniation. E - E^^, then, represents the total increase of tin* 
inUinsic energy of the body in its final state, which may be deter- 
•nined by measuring // and IF. If after any series or cycle of 
transformations the body is restored to its initial state, we must 
tuive = whence it folliAvs that fJ=\V. But this simple rela- 
tion is only true of the net balances of heat and work in a complete 
cyclical process. Avhich mu.st he adopted for theoretical purposes 
If wc wish to eliminate the unknown changes of intrinsic energy 
I he balance of work obtainable in such a cycle dci^nds on the 
limits of temperature in a manner wliich forms the subject of the 
second law. ^ 

^ ^ Indicator or p.v. Diagram,— The significance of relation (i) 
IS best appreciated by considering the graphic representation 
of quantities of heat and energy on a work-tliagram. 

On the familiar indicator diagram the state of the working sub- 
stance is represen teil by the position of a point called the “ state- 
point, defiucd by tlie values of the pressure p and volume v of 
WM?/ p^dinate and abscissa respectively (fig. i). Any line 

( path or *' graph ”) on the diagram, such as BCD, rejiresents 
an operation ” or “ process,’* i.c. a continuous series of states 
through which the substance may be made to pass in any trans- 
formation. It is tacitly assumed that the motion is relatively so 
slow that the pressure and temperature of the substance are prac- 
tically uniform throughout its mass at any stage of the process. 
Otherwise the transformation could not be fully re])resented on the 
diagram, and would not be reversible. TTie area BC !)(//> under 
the path rcpresiMits tlie external work done hv the substance in 
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expanding from B to !>, which is analytically represented by the 
integral ol pdv taken along the given path. Any closed path or 
figure, surli as ABCI>, reprt^sents a complete cycle or series of 
operations, in tlu* course of which the substance is restored to its 
original slate with respect to temperature, intrinsic energy and 
otlier pn)])erties. The area DAB6^/ under the return path {u 
diminishing) represents work done on the substance, or against 
the back pressure, and is negative. The area of the cycle, viz., 
that enckvaMl by the ]jath BCDA, represents the balance of external 
work done by the substance in one cycle, and is positive if the 

cycle is described clockwise 
as indicated by the arrows. 
The simplest types of pro- 
cess or operation arc : — ( i ). 
heating or cooling at constant 
volume, represented l)y ver- 
tical lines such as B/>, called 
Isometrics, in which the 
pressure varies, l>ut no ex- 
ternal work is done. (2) 
Heating or cooling at con- 
stant pressure, represented 
by horizontal lines such as 
NA, called Jsopiesti'S, in 
which the external work 
done is the ju'odiict of the 
]jrcssure p and th(* expan- 
sion 0" -1/. (3) Expansion 

or com]m‘Ssion at constant 
'y temperature, represented by 
curves called Tsothermals, 
sucli as B(', AD, the form 
of wliich (lepends on the 
nature of the working sub- 
stance. The isothermals are approximately etjuilateral hyperbolas 
{pi^ constant), with the axes of /> and v for asymptote's, for a gas or 
unsaturated vapour, but coinciele witli the isopiestics for a saturated 
vapour in ])resence of its liqiiitl. (4) J'.xp.nnsion or compression 
under tlu* condition of hcal-iusulation, represented l»y curvc.s called 
Adiabatirs, iincli as BAZ or CUZ', which are necessarily sh'eper 



than the isolliennals. 

A cycle such as .\BCD enclosed by parts of two isotherinals, 
B('. .\i), and two .adiabrities. AB, (‘D, is the simplest form of cycle 
for theoretical pnqjoses, since all the heat absorl)cd, //', is taken 
in during the process re])resented by one isothermal at the tempera- 
ture d\ and all the heat rejected, 11'', is giv<*n out during the jnocess 
represented by the other at the temperature 0'\ This is the cycle 
employed by Carnot for tiic establishment of his fundamental 
principle of reversibility as the criterion of perfect elliciency in a 
lieat engiiu*. Tlie area AJiCD, re])resentiiig the Avork, IF, ])er 
cvele. is the difference (//'- 11") of tin' quantities of heat a])sorbed 
and rejected at the temperatures 6' and 0". As the temperature 
0" is lowered, the area of the cycle increases, but .since IF can never 
exceedi }{' , there must be a zero limit of temperature at which the 
pressure wcaild vanish and the area of the cycle become equal to 
the whole heat absorbc'd at the higlier lempernture. 'I'aking this 
ideal limit as a theoretical or absolute' zero, the value of IF may 


be rtqnvsc-nted on the diagram by the whole area inckuled between 
the two adirdiatics BAZ, CDZ' down to the points wfiere they 
intersect the isothermal of absolute zero, or the zero isopicstic OV 
asymptotically at infinity. 

If the substance in any state .such as B were allowed to expand 
adiabatically (e/// — o) doAvn to the absolute zero, at wliich point 
it contains no lieat and exerts no pressun', the whole of its avail- 
able heat energy might theoretically be recovered in the form of 
external work, represented on the diagram by the wjiole ao'a 
BAZefj uinler the adiabatic through the state-jioint B, bounded 
by the isonif'tric and the zero isopicstic bW The cliangi* of 
the intrinsic energy in ]iassing from one state to another, as from 
B to (' is represeiiteil by the adtiition of the heat-area ff — Bf'Z//, 
aiul the subtraction of the work-area IF - WCch. ft follows from 
rhe first law that the intrinsic energy of a substance in a given 
state must always be the same, or that the clinnge of E in any 
transformation must depend only on th(' initial and final states, 
and not on the path or process. It will be observed that tlie areas 
representing 11 and IF both de'pend on the form of the ]>ath B(?, 
but that the difference of the .ireas repri>senting the change of 
intrinsic energy dll is indepemlent of B(', which is a lioiindary 
eominmi to both H and IF. 'fliis is mathematically exprc'ssed by 
the statement that dE is an exact dilferential of a function of the 
co-ordinates defining the state of Hie boily, which can be integrated 
lietween limits without reference to the relaiiou re]iresenting the 
path along which tlic variations arc taken. 


4. Application of Carnot's Principle . — Carnot adopted as the 
pnalytical ex] 7 ress'on of his principle the statement that the effi- 
cii'ncy IF///’, or the work obtainable per unit of heat by means 
of a ])erfect engine taking in heat at a temperature C C, and reject- 
ing beat at ('., must be some function /'(/) of the temperature /. 
the lower limit o® C. being supposed constant. Ht' was unable to 


apply the principle directly in this form, as it would require an 
exact knowledge of the properties of substances through a wide 
range of temperature. He therefore employed the corresponding 
expression for a cycle ol infinitesimal range dt at the teinpercalure t 
in which the work d\V obtainable from a quantity of heat H w^oiild 
be repre.sented by the cij nation 

d\V^nr'{t)dt, 

where F\t) is the derived function of F{t), or dF{t)ldt, and represents 
the work obtainable per unit of heat per degree fall of temperature 
at a teiniicrature i. The princi])lc in this form is readily appli- 
cable to all ca.ses. and is inde]ieiulent of any view with n'gard to 
the nature of the heat. It simply asserts that the efficiency function 
F'{t), which is known as Carnot's function, is the same for all sub- 
stances at the same temperature. Carnot verified this by calcul;itiiig 
the values of F'(t) at various temperatures from the known pro- 
perties of va]^oiiis and gases, and showed that the efficieticv function 
diminished with rise of temjK'rature. as mea.sun'd on the .scab' of the 
inerenry or gas tliermometi'r, from about 1*40 kilogrammelres pt r 
kilo-calorie per degree C. at 0° C. to about n i at 100° C., according 
to the inqierfect data available in his time. A[)[)lying tlie above 
equation to a gas obeying the law pv~Ri, for wliicli the work 
done in isollierm.il expansion from a volume i to a volume r is 
IF— /i* 7 ’ logt-r, whence d\V -RXo^t^dt, he deduced the expression tor 
the heat absorbed liy a gas in isotluTiird expansion 

i/^A’Jogp7E'(/). 

He also shouted that the difference of the specific heats at constant 
pressure aiul volume, S — s, must be the same for equal volumes 
of all gases at the same tenqierature and pressure, being repre- 
.sented by the expression RITF'{t). He remarks that “ the law 
according to which the motive jiov.er of heat varies at different 
points of the tliermometric .scale is intimifely connecleil witli that 
of the variations of the specific heals of gasi's at different tempera- 
tures — a law which experiment has not yet made known to us 
with sufficient (!xactness.” If he had vi'iitured to assume tlie 
diftereiice of the specific heats constant, it would hav«’ followed 
that F'U) must vary invi'rsely as T. i lie same result follows if 
the woric lV=zR7'\o^fr done by a gas in isothermal expansion is 
assumed to be equivalent or proportional to the heat absorbed, 
H loy'frlF'{t). Mayer (1842) macle this assumption in calculating 
the mechanical eipiivalent of heat, joiik' (1H45) was tlie first to 
prove it approximately by direct experinu nt, Imt ilid not see his 
way to reconcile ( arnot’s principle, as stated by C'lapeyron, witli 
the meclianiral theory. Hollzmann (1845) by the same assunqitioii 
iletlucecl the value / /'!' for the function /' '(/), but obtained erroneous 
results by com) >i mug this a.ssuniption witli the i.aloric tlieory. 
riaiisiiis (1X50), applying the same assumption, dediiccvl the saiim 
value of /' '(/), and slioweil that it was consistent with the in<'chanic«'il 
theory' and Joule's experiments, but recpiired tliat a va])our like 
steam should deviate more considcralily from tlic gaseoii.s laws 
than was at tlial time generally ailniitterl. The values of /**'(/) 
calculated ])ivvionsly by Sir W. 'riiomson (Ford Kelvin) from 
Kegiiault's tables of tlie properties of steam, nssuniing the gaseous 
laws, did not vary exactly as J/T. Joule’s experiments on the 
equivalence of It' and 11 were not sufficiently precise to decide 
the (jiiestiou. This most fundamental point was finally settled by 
a mort* delicate test, devised by f.ord Kelvin, and carried out in 
conjunction with joule (1854), which showed tliat the fundamental 
assumption 11' = // in isothermal expansion wa.s very nearly true 
for permanent gases, and that F'{t) must tlicrefore v.iry very 
nearly a.s // /'. Kelvin had previously proposi'd to define an absolute 
scale of tempi'rature independent of the properties of any particular 
substance in terms of ( ainot’s function by making /'(/) constant. 
He now jiropo.sed to define absolute temperature as proportional 
to tiv reciprocal of ('arnoFs function, so as to agree as closely as 
possible with the scale of the gas thermometer. With this defini- 
tion of temperature 0, if the heat 11 is measured in w'ork units, 
the expression of ('arnot's priiici])le for an infinitesimal cycle of 
range d0 rotluces to the simple form dlVjdO — IljO. Combining this 
with the first law, for a t'arnot cycle of finite range, if IF is Hie 
heat taken in at O', and IF' is the lieat rejected at 0", the work 
IF done in the cyck' is eipial to the difference IF — II", and w^e 
have the simple relations, 

WI(6'-d")=zIFI0' = H''0" . . . (2) 

5. Thermodynamical Relations . — The most ini]iOi*tanc and most 
useful of the relations bctw'cen the tiu'rniodynamical properties 
of a .substance may be very simply deduced from a consideration 
of the indicator diagram by a geometrical method, which is in 
many res]K*cts more instructive tlian the analytical method gene- 
rally employed. Referring to fig. 2, let BC lie a small portion 
of any isothermal corresponding to the temperature o', and AD 
a iieighliouring isothermal 0". Eet BE be an isometric through 
B meeting AD in E, and EC an isopicstic through E meeting B(‘ 
in C. Let BA, CD be adiabatics through B and C meeting the 
isotliermal 0" in A and 1 >. 'I'hen by relations (2) the heat, H, 
ab-sorbed in the isothermal change B(-, is to the wairk, IF, done 
in the cycle A BCD in the ratio of 0' to {O' 0"). If the difference 

XXVI. 2f) a 
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of temperature {0*-O^) is small, the figure ABCD may be regiu'ded 
as a parallelogram, and its area IV as equal to the rectangle BE x EC. 
This is accurately true in the limit when {d' - 0") is infinitesimal, 
but in practice it is necessary to measure specific heats, tS:c., over 
finite ranges of temperature, and the. error involved is generally 
negligible if the range do^'s not exceed a few degrees. RE is the 
increase of pressure {p'-p") pro<Juced by the ri.se of temperature 
if the volume is kept constant. EC is the expansion 
produced by the same rise of temperature if Mic pressure 
is kept constant. Substituting thest' symbols in the expression 
for the area, the relation becomes 

H=re{p^-~p'‘){ir-y)/ie'-in . . . ( 3 ) 

This relation may be interpreted in two ways, according as we 
require the heat absorbetl in terms of the change of pressure or 
volume, (i) The heat, If, absorbed in isothermal expansion 
(latent heat of expansion) from p' to p'* is equal to the diminution 
of pressure {p' - p") multiplicii by the absolute temperature and 
by the expansion j)er degree (v" — v')l{d* - 6"') at constant pressure, 
(i) The heat, //. aI)sorbed in isothermal expansion from to v" is 
equal to the increase of volume (e*-r') multiplietl l)y the abso- 
lute temperature, and by the increase of pressure per tlegree 
ip' •‘p")l{0' - 6"). at constant volume. In the notation of the 
calculus the relations become 

-dHfdp (0 coi\s\) — BclvldO {p const) ) , . 

dH du {0 ) — 6dp /do (v conat) { * * * 

The negative sign i.s prefixed to dH'dp because absorption of heat 
+ t/// corresponds to diminution of prt‘ssure -dp, 'I'hc utility of 

these relations results from 
the circumstance that the 
pressure and expansion co- 
efficients are familiar and 
easily measured, whereas the 
latent heat of expansion is 
difficult to determine. 

The most instructive ex- 
ample of the application of 
relations (i) and ( 2 ) is af- 
forded by the change of 
state of " a substance at 
constant temperature and 
pressure. Starling with unit 
mass of the sulistancc in the 
first state (r.g. liquid) pos- 
sessing volume v' at a tem- 
y' v" jxjrature 0" ami pressure 

I'Ki. 2 . represented by the point A 

in fig. 3 . the heat aosorbed 
in raiding the tem])erature to 6* and the pressure to p* without 
change of state may be written s' (O'-O"). where s' is the 
siKcirtc heat of the substance in the first state at saturation 
pressure. If now the substance in the state R is entirely con- 
verted at constant tcm])eratnre and pressure into the second 
state (t’.g. saturated vapour), in which it occujiies a volume 
the line BC represents the chnnge of volume (v'" - v'). The heat 
abs^jrbed in this change is called the latent heat of change of slate, 
and may be represented by the symbol L'. The substance is then 
cooled to the lower tempCTature 0" along the path CD, keeping 
it in the .saturated state. The heat evolved in this process may 
be represented by s^iO'-O"), where s" is the sjKcific heat of the 
substance in the second state at saturation pressure. Finally, the 
substance is reconverted into the first state at the tem]>erature 
0', completing the cycle by the abstraction of a quantity of heat L". 
By the application of the first law, the difiercnce of the quantities 
of heat absorbed and evolved in the cycle must be ecpial to the 
work represented by the area of the cycle, which is equal to 
ip' - - v') in the limit when the difference of pressure is 

small. By the application of the second law, relations ( 2 ), the 
same work area is equal to {0' - 0'')L'IO'. Dividing by {0'-0"), 
and writing dp/dO and dlJdO for the limiting values of the ratios 
{p' - p'')l{d' - 0^) and {1/ - L'')({0' -0"). we obtain the important 
relations 

s' -s'' ^k-dL/dO-^iv" -v')dpldB=Lj0. . . . ( 5 ) 

in which dp/dO is the rate of change of pressure with temperature 
when the two states are in equilibrium. It is not necessary in this 
example that AB, CD should be adiabatics, because the change 
of volume BC is finite. The same equations apply to the case of 
fusion of a .solid, if L is the latest heat of fusion, and v', s', v", s" 
the specific volumes and specific heats of the solid and liquid 
respectively. 

o. Ratio and Difference of Specific Heats. — If we take unit mass 
of the substance at B, fig. 2 , and cool it at constant volume to E, 
tlu'ough an interval of temperature {O'-B"), the amount of heat 
abstracted may be written h^siO'-B"), where s is the specific 
heat at constant volume. If, starting from E, the same amount of 
heat h is restored at constant pressure, wc should arrive at the point 
F on the adiabatic through B, since the substance has been trans- 
formed from B to F by a reversible path without loss or gain of 


heat on the whole. In order to restore the substance to its original 
temperature 0' at constant pressure, it wouKl be nec<‘s^>ary to supply 
a further quantity of heat, II, representeil by the area between 
the two adialiatics from 
FC ilowii to the absolute 
zero, 'riiis quantity of heat 
is the same as that already 
fouml in equation ( 3 ), but 
for the small area BFC, 
which is negligibly small 
in the limit com])areil with 
11. The whole <piantity of 
heat rccpiired to raise the P‘ 
temperature fuun 0" to 0' « 

at constant pressure ak)ng “ 
the path EC is If i-h, whicli 
is equal to S{0'-O"), where 
.S is the specilic heat at 
constant pressure. Since 
h = s(0' - 0"), the difference 
5-5 between the S])ecilic 

heats at constant pressure Fig. 3. 

and volume is evidently 

Substituting for H its value from ( 3 ), ami employing 
the notation of tlie calculus, we obtain the relation 

S-s.^0{dp/d0){dvldd), .... (6) 

in which the partial differential coefficients have the .same meaning 
as in ( 4 ). 

Since the amounts of heat supplied at constant j pressure from 
E to F and from E to C are in the limit proportional to the ex])an- 
sions KF and EC which tht‘y produce, the ratio 5/5 is equal to the 
ratio ECyEF. KF is the change of volume corresponding to a 
change of pressure BE when no heat is allowed to escape and the 
path is the adial)atic BF. E('. is the change of volume for the 
same change of pressure BE when the path is the isothermal BC, 
These changes of volume are directly as the compressibilities, or 
inversely as the elasticities. If we write K for the adiabatic elas- 
ticity, anti k for the isothermal elasticity, we obtain 

5/5 = Er/EF = A7/^ .... (7) 

The value of the specific heat 5 at constant pn‘ssure can always 
be tlctermined by experiment, and in practice is one of the most 
important thermodynamical properties of a suV)stanc(‘. The value 
of the specific heat s at constant volume can also be measured in 
a few cases, but it is generally necessary to deduce it from that at 
constant pressure l>y means of redation ( 6 ). It is often impossible 
to observe the pressure-coellicient dp/dO directly, but it may be 
deduced from the isothermal compressibility by means of the 
geometrically obvious relation. BE = (BE/EC) x EC. The ratio 
BK;E(' of the diminution of pressure to the increase of volume at 
constant temperature, or -dp/dv, is reailily observed. 

The amount f)f heat absorbed in any small change* of state, as 
from E to G in fig. 2 , may be found by adding to the heat re(piired 
for the change of temperature at constant volume, sdB, or at con- 
stant pressure, SdB, the heat .absorbed in isothermal expansion as 
given by relations ( 4 ). We thus obtain the expressions 

dH — sdO-\-0{dp/d0)dv=:Sd0 - 0(dv/d8)dp . ^ • (^) 

The first is equivalent to measuring the heat along the path I'.BG, 
the secoml along the path h'(!G. 'fhe two differ by the area BEC, 
which can be neglected if the change is small. For a tinite change 
it is necessary to represent the path by a scries of small ste])s, 
which is the graphic equivalent of integration along the j)ath repre- 
sented by the given relation between v and 0, or p ami 0. If we 
put dH = o in ecpiations ( 8 ), we obtain the relations between do 
and d0, or dp and dd, under the condition of no heat-supply, i.e. 
along the adiabatic, which can he integrated, giving the equations 
to the adiabatics, provided that the values of the specific heats 
and expansion-coefficients are known. 

6 . Intrinsic Juicr^v. — The change of intrinsic energy E along 
any path is found by subtracting tlie work pdv from either of the 
exxire.ssions for dll. Since the change of energy is independent 
of the path, the finite change bets^'cen any two given states may 
be found by integration along any convenient path. It is generally 
convenient to divide the path into two steps, i.sotherrnal anil 
isometric, or isothermal and isopiestic, and to integrate along 
each separately, 'fhe change of energy at constant volume is 
simply sd$, the change at constant temperature is {Odp/dO- p)dv, 
which may be written 

dEjdO (v const ) = 5 , dE/dv {0 const) = Odp/dO -p . ( 9 ) 

These must be expressed as functions of v and 0, which is theo- 
retically possible if the values of s, p, and dp/dO arc known. Since 
the two expressions ( 9 ) are the partial tlilfercntial-cocfficients of a 
single function E of the independent variables v and 0, we shall 
obtain the same result, namely d^EldOdv, if we differentiate the 
first -with respect to v and the second with respect to 0. We thus 
obtain the relation 

dsldv{0 const)- Od^pjdd^ {v const), . . . ( 10 ) 
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which is useful for calculating the variation of the specific heat s 
with variation of density at constant temperature. A similar 
expression for the variation of the specific heat 5 at constant 
pressure is obtainetl from the second expression in (8), by taking 
/> and 0 as independent variables ; but it follows more directly 
from a consideration of the variation of the function (E-\-pv). 

7. Total Heat . — The function T ~{E-^pv), like E itself, has a 
value depending only on the state of the body. It may con- 
veniently Ix^ called tile Total Heat, by a slight extension of the 
meaning of a term which has bt'en for a long time in use as applied 
to vajioiirs (see Vai'ORIZAtion). Since dE = dH -pdv, we have 
evidently for the variation of the total heat from the second ex- 
pression (S), 

dE =d{ET pi^)'~dH -\-vdp = Sdd - (Odvidd -v)dp . (11) 

This expression shows that the rate of variation of the total heat 
with temperature at constant pressure is equal to the specific heat 
at constant pressure. J'o find the total heat of a substance in any 
given state defined by the values of p and 0 , starting from any 
convenient zero of temperature, it is sufficient to measure the 
total heat required to raise the substance to the final temperature 
under a constant jiressure equal to p. For instance, in the boiler 
of a steam engine the feed water is jnmiped into the Ixiiler against 
the final ])ressure of the steam, ancl is heated under this constant 
pressure up to the temperature of the steam. The total heat with 
which we arc actually concerned in the working of a .steam engine 
is the total heat as here defined, and not the total heat as defined 
by Regnault, which, however, differs from {E [-pv) only by a 
quantity which is ina])prcciable in onlinaiy practice. 

Observing that F is a function of the co-ordinates expressing 
the statt‘ of the substance, we obtain for the variation of S witli 
pressure at constant temperature, 

dSjdp (0 const) =r d“l’)'dddp = - OdrvjdO^ (p const) . (12) 

If tlie heat supplied to a substance which is expanding rever- 
sibly ami doing external work, pdv, is equal to the external work 
done, the intrinsic energy, E, remains constant. The lines of 
constant energy on the diagram are called Iseueyf^ics. The equation 
to thevSO lines in terms of v and 0 is obtained by integrating 

dE^sd 0 -\-{$dpidO-p)dv — i.) . . . (13) 

If. on the other hand, the heat supplied is equal to -vdp, we see 
from (ri) that /' remains constant. The equation to the lines of 
constant total heat is found in terms of p and 0 by putting dF=o 
and integrating (11). 

8. Ideal Gases . — An ideal gas is a .substance possessing very 

sinqfie thermodynamic properties to whicli actual gases and vapours 
appear to approximate indefinitely at low pressures and high 
temperatures. It lias the characteristic equation and 

obeys Boyle’s law at all temperatures. The coefficient of exiJansion 
at constant pressure is equal to the coefficient of increase of pressure 
at constant volume. The dillcrence of tin? s])ecific heats by equation 
(6) is constant and equal to A*. The isothermal elasticity -‘V{dpjdv) 
is c‘qual to the pressure p. The adiabatic elasticity is ecpial to 
yp, where y is the ratio .S/s of the specific heats. The heat absorbed 
in isothermal expansion from i/f, to v at a temperature 6 is equal 
to tli<* work clone by equation (8) (since d 6 -o, ami 0 {dp/d(})dit=pdv), 
and both are given by the i;x]:)ression R() \ogr{u/v^/). The energy E 
and the total heat E are functions of the temperature only, by 
equations (9) and (ii), and their variations take the form 
dK -^sdO, dF ~Sdd. 'I'liu specific heats are independent of the 
pressure or density by equations (10) and (12). If we also .assume 
th.at they are constant with respect to temperature (which does 
not necessarily follow from the characteristic eejuation, but is 
genenally assumed, and appears from Rt*gnauU’s experiments to bo 
.approximately the case for simple g.ases), the expressions for the 
change of energy or total heat from 0 ^ to 0 may be written 
R — Fp - 5(d- 0 q), F — F^^ = S {6 — 0 ^/j. In this c.asc the ratio of the 
specific heats is constant as well as the difference, and the adi.a- 
batic equation takes the simple form, pvT'= constant, which is at 
once obtained by integrating the equation for the adiabatic elas- 
ticity, — v{dpldij) — yp. 

The specific heats may be any function of the tem]Xirature con- 
sistently with the characteristic equation provided that their 
difference is constant. If we assume that s is a linear function 
of 0 , s = Sq{i the adiabatic equation takes the form, 

5 olog‘-(< 9 /^p)-fa 5 p(d--<?o)-}RIog,( 7 V?’o) = C)- • • (H) 

where (^q.v), { 0 q, Vq) are any two points on the adiabatic. The 
corresponding expressions for the change of energy or total heat 
are obtained by adding the term to those already 

given, thus : 

E - Fo= - ^ 0 ) + 1 - V). 

F - 1^0 = - ^ 0 ) + 3 - V). 

where Sp=r5p4-7?. 

9. Deviations of Actual Gases from the Ideal State. — Since no gas 
is ideally perfect, it is most important for practicjil purposes to 
discuss the deviations of actual gases from the ideal state, and to 
consider how their properties may be thermodynamically exphained 
and defined. The most natunal method of procedure is to observe 


the deviations from Boyle’s law by measuring the changes of pv 
at various constant temperatures, it is found by experiment that 
the change of pv with pressure at moderate pressures is nearly 
jjroportional to the change of p, in other words that the coefficient 
d{pv)ldp is to a first approximation a function of the temperature 
only. This coellicient is sometimes calletl the “ angular coeffi- 
cient,*’ ami may he regarded .is a measure of the deviations from 
Boyle’s law, which may be most simply expressed at moderate 
pressures by formulating the variation of the .angular coefficient 
with temperature. But this procedure in itself is not sufficient, 
because, although it would be highly probable that a gas obeying 
Boyle’s law at all temperatures was practically an ideal gas, it is 
evident that Boyle’s law would be satisfied by any substance having 
the characteristic equation pv-^f{0), where f{0) is any arbitrary 
function of 0 , and that the scale of temperatures given by such a 
substance w'ould not necessarily coincide with the absolute sc.ale. 
A sulficient test, in atldifion to Boyle's law, is the condition 
dEfdv = o at const.uit temperature. This gives by equation (9) the 
condition 0dpJdO = p, which is satisfied by any substance possessing 
the characteristic equation pj0=f{v), where f{v) is any arbitrary 
function of v. This test was applied by Joule in the well-known 
experiment in which he allow'cd a gas to expaiifl from one vessel 
to another in a calorimeter without doing external work. Under 
this condition the increase of intrinsic energy would be eipial to 
the heat absorbed, and would be imlicated by fall of temperature 
of the calorimeter. Joule fail(*d to observe any ch.ange of temy)era- 
turc in his apparatus, ami was therefon? justified in assuming that 
the increase of intrinsic energy of a gas in isothermal expansion 
was very small, and that the ab.sor|)tion of heat observed in a 
similar experiment in which tlie gas was allowed to do external 
work by expanding against the atmospheric prt'ssure was equivalent 
to the external work done. But owing to the large thermal capacity 
o£ his calorimeter, the test, though sufficient for his immediate 
purpose, w^as not delicate enoiigli to detect and measure the small 
deviations whicli actually <“xist. 

lu. Method of Joule and J'homson. — William Thomson (Lord 
Kelvin), who was hie first to realize the importance of the absolute 
scale in thermodynamics, and the inadequacy of the test afforded 
by Boyle's law' or by experiments on the constancy of the specific 
heat of gases, devised a more delicate and practical lest, which lit* 
carried out successfully in conjunction with Joule. A continuous 
stream of gas, supplied at a constant pressure and temperature, is 
forced through a porous plug, from which it i.ssues at a low'er 
prc’ssure through an orifice carefully surrounded with non-con- 
ilucting m.'iterial, when* its temperature is measured. If wx* con- 
sitler any short lengtli of the stream boundt'd by tw'O imaginary 
cross-sections and B on either side of the plug, unit mass of the 
fliiitl in pjissing A has work, p'v', done on it by the fluid behind 
and carries its energy, A' | 1 '', with it into the s]iace AB, where 
IJ' is the kinetic energy of fiow. In passing B it iloes work, pV, 
on the fluid in front, and carries its energy, E**-\-V", witli it out 
of the space AB. If there is no external loss or gain of heat through 
the w'alls of the pj]M*, and if the flow' is steady, so that energy is 
not accumulating in the space AB. wc must evidently have the 
condition /T'-f f/' j-f/'" \-p''u" at any two cross-sections 

of the stream. It is easy to arrange the experiment so that U is 
sm.'ill anti nearly constant. In this case the condition of flow is 
simply that of constant total h<‘at, or in symbols, d{E‘\ 

We have therefore, by equation, (i i), 

SdO = {0dvldO-~v)dp, . . . • (iS) 

where dO is the fall of temipcraturc of tlie fluid corresponding to 
a diminution of pressure dp. If there is no fall of temperature 
in passing the plug, d0 = o, and w'C h.ave tlic condition 0dvld0 = v. 
The characteristic etjuation of the fluid must tlien be of the form 
v[0~f{p), where /(/>) is any arbitrary function of p. If the fluid 
is a gas also obeying Boyle’s law, pv=f{0), then it must be an 
idea,! gas. As the result of tlu*ir experiments on actual gases (air, 
hydrogen, and CO„), Joule and Thomson {Phil. Trans., 1854, 1862) 
founil that the cooling effect, dO, was of the .same order of magnitude 
as the deviations from Boyle’s law in each case, and that it w'as 
proportional to the difference of pressure, dp, so that dO/dp w'as 
nearly constant for each gas over a range of pressure of fiv'c or six 
atmospheres. By experiments at different temperatures bctw’een 
o® .and i<)f)° C., they found that the cooling effect per atmosphere 
of pressure varied inversely as the square of the .absolute tempera- 
ture for air and CO.^. Putting dO/dp = A/0^ in equation (15), and 
integrating on the assumption that the small variations of S could 
be neglected over the range of the experiment, they found a solution 
of the typo, vfO z=f{p)- SAfi0'*, in which f{p) is an arbitrary function 
of p. Assuming that the "gas should approximate indefinitely to 
the ideal state pv^RO at high temperatures, they put f{p)s:Rfp, 
which gives a characteristic equation of the form 

v^RB/p-'SA/id^ (16) 

An equation of a similar form had previously been employed by 
Rankine {Trans. Roy. Soc. Ed., 1854) to represent Regnault’s 
experiments on the deviations of COg from Boyle’s law. This 
equation is practically identical for moderate pressures wdth that 



8 1 2 THERMODYNAMICS 


devised by ( lausius (Phil. Ma^., i88<d to represent the i**. 1 ki\ ^oiir 
of COo up to the critical point. Experiments by Nataiison on 
COo at 17^ C. conrtrm those of Joule and Thomson, but show a 
slight increase of the ratio dOfeip at higher pressures, which is 
otherwise rendered probable by the form of tlu' isothermals as 
det^eniunetl by Andrews and Amagat. More recent experiments 
by J. H. Grimlley (l^roc. fiey* 1900, 60, p. jg) and Calleiidar 

Rov. Soc., igcx-d on steam conftrm this lyjie of equation, but 
give much larger values of the cooling ettect than for t and a 
more rapid rate of variation with temperature. 

11. Modified Jotth'-Thoiu non Equatto)i. — C. A. Him (Thi^oiir Mcc. 

dr la Chaleur. ii. p. Jil. Paris, iSOg) ])roposed an ecpiation of the 
form (p { p^)(i) — b) — Rd , in which the eltect of tlie size of tlie 
molecules is represented by subtracting a tpiantity b, the “ co- 
volume,” from the volume occupietl by the gas, and the effect 
of The mutual attractions of tlie molecules is represented by adtling 
a ipiantitv />,). fbe internal pressure, to the external pressure, p. 
This ty])e of e<piation was more fully worked out by van der W'aals. 
who ideiitirieil the internal pressure. with the capillary ])ressure 
of f.aolace, and assumed that it varied directly as the square of 
the densitv. and could be Nsritten This assumption represents 

qualitativelv the theoretical isothermal of James Thomson (see 
n' \ poRizA rioN) anti the phenomena of the critical state (see Con- 
T>i.NSATioN OF Gasi:s) ; but the numerical results to which it loads 
(lifttT so widely from experiment that it is necessary to suppose 
tlie constant, a, to be a function of the teni])erature. Many com 
plic.ited expressions have been suggeste<l by subsequent writers in 

he attempt to represent the continuity of the gaseous and liquid j 
states in a single formula, but these are of a highlv empirical natun*. 1 
and bevond the scope of the present inquiry. The simplest assnmp- 
ti'Mi which suthces to cxtutss the sm.dl deviations of gases and 
vapours from th»‘ ideal st.ite at modrratr pressuu'S is that the coeth- 
cieut (I in the expression for ilit‘ ea|)illary pressure varies invtuselv 
as some ])ower of the absolute teiiqierature. Neglecting small 
terms of the second order, th'^ equation may then be written in 
the form 

v-b-Reip-c^{OjOYz=:V -.c, . . . (17) 

in which r is a small quantity (oxj)ressing the defect from the ideal 
volume V = Rdfp due to co-aggregation of the molecules) which 
vines inverselv as the ?dh power of 0, but is indeqxmdent of p 
to a first approximation at moderate jiressures. The constant 
is l!,e value of c at some standard tem])erature The v’olue 
oi ihe index, n, a])pears to be different for different types of mole- 
cule. For t'Oo at ordinary temperatures n--.2, as in the Joule- 
'riioinson equation For steam between 100*^ and 150'^ G. it 
apjiroachcs the value 3*5. It is probafily less than 2 for air and 
the more perfect gast*s. Tlie introduction of the covoliime. h, into 
tlie equation is required in <jrder to enable it to represent the 
behaviour of hydrogen ami other gases at high temperatuo's and 
pressures according to the cxfierimcnts of .\inagat. It is general 
taken as constant, but its value at moderate pressures is difnciilt i 
to determine. According to van der Wards, assuming spherical i 
molecule^, it shouhi be four times ; according to O. E, Meyer, on 
slightly (.lift'erent assumptions, it should be .1.^/2 limes, the actual 
volume of the molecules. It appears to be a quantity of the same 
order as the volume of the liquid, or as the limiting volume of 
the gas at very high ])ressures. The value of the co-aggregation 
voliime. c. at any temperature, assuming ecpiation (17). mav Iw 
found by observing the deviations from Boyle’s law ami by experi- 
ments on the Jonle-Thomson effect. Fhe value of the angular 
coefficient d{pv)j(ip is evidently (b -c). which ex])resses the defect of 
the actual volume v from the ideal volume Rdfp. Differeutiatiug 
ecpiation (17) at constant pressure to hnd dvjdO, and observing 
that dcfdO — nejO, we find by siil)stitutioii in (15) the following 
simple expression for the cooling effect dO/dp in terms of c and b, 

SdOldp = {n-\-i)c -h . . . . (18) 

ExTioriments at two temperatures suffice to det(*rmine both r and 
n if we assume that b is equal to the volume of the liquid. But 
it is better to ap]>ly the I 5 oyle's law test in addition, ]jrovided 
that errors due to .surface condensation can be avoided. The 
advantage of this type of equation is that c is a function of the 
temperature only. Other favourite types of ^xjuation for approxi- 
mate work are (i) p-ROjv \-f{v), which makes p a linear function 
of 0 at constant volume, as in van der Waal’s e(]uation ; (2) 

V R0lppf(b), which makes v a linear function of 0 at constant 
pressure. These have often been employed as empirical formula' 
(<?.g. Zeimer’s formula for steam), but they cannot be made to 
represent with sufficient approximation the deviations from the 
ideal .state at moderate pressures and generally lead to erroneous 
results. In the modified Joule -Thomson etpiatlon (17), both c and 
n have simple theoretical interpretations, and it is possible to 
express the thermodvmamical properties of the substance in terms 
of them by means of reasonably simple formulae. 

12. Application of the Modified Equation . — We may take equation 
(17) as a practical examjde of the thermodynamical principles 
already given. The values of the partial differential coefficients 
in terms of n ?nd c nre as follows: — 


dvfdO (p Q,onst) = {Rlp)(i ’{-nefV) .... (19) 

d'hldd'^ = - u(n-f- 1 )('/(;* .... (20) 

(i^ const)=t(/^/F)(i -l-Uf/F) . . . (21) 

d'^pfdO'^ ,, --~Rnc{\ - n \~2nc^\')/0\"^ . . (22) 

d{pv)/dp{0 coi\^i)^b - e .... (33) 

Substituting these values iu equations already given, we find, 

from (o) S - s = R{i ~\-nc/Vy^ .... (24) 

,. (l)) dEf do (0 conai) nepfV (it^) 

.. {ii)dE/dp ,, ==(;/hi)c-^ (26) 

,. (in) ds/dv ,, =(i — n-\ 2nclV)RnclV'‘^ . . . (27) 

,. (i2)dSfdp ,, ^n(n \ 1)1/0 (28) 

In order to detlnce the complete variation of the specific heats 

from these equations, it is necessary to make some assumption 

with regard to the variation of the specific heats with temperature, 
fhe assumption usually made is that the total kim tic energy of 
the molecules, including possible energy of rotation or vibration 
il the molecules consist 01 more than one atom, is jiroportional to 
the energy of translation iu the case of an ideal gas. In the case 
of imperfect gases, all the available experimental e\ idence shows 
tliat the .specific volume tends tow^ards its ideal value, V-Re/p, 
iu the limit, when the pressure is indefinitely rediiciM and the 
molecules are widely separated so as to eliminate the effects of 
tfieir irnitual actions. We may therefore reasonably assume that 
the linti/ini^ values of the specific heats at zero pii'ssure do not 
v.iry with the ttmiperature, provided that the molecule is stable 
and there is no ilissociation. Denoting by Sq, s^, these constant 
limiting values at /> -<.), w'e may olitaiii the values at any pressure 
by integrating the ex^xessijms "(27) and (28) from oc to v anti from 
D to p rcs-jicctively. We thus obtain 

S--S,Mn(n+i)pr/0 (29) 

sz=<i^[-(n- 1 -nclV)ncpl$ .... (30) 

in working to a first a])proximation, the small term ncjV may be 
oniitled in the expression for .v. 

fhe expression for the change of intrinsic eiKTgv E between 
any given limiis readily found by substituting tliese 

\.dues of the s])ecilic heats in etpiations (ii) or (13), and integrat- 
ing Ix'tw'cen the given limits. We thus obtain 

h — Ej, - • «,j(f/ — 0„) — fi(pc — /Vo) • • *(30 

\\'e have similarly for the total heat F—E-\-f)v, 

The energy is less than that of an ideal gas by the term npc. If 
WH‘ imagine that the defect of volume c is due to the formation of 
molecular aggregates consisting of two or more single molecules, 
and if the kinetic energy of translation of any one of these aggre- 
gates is ccpial to tliat of one of the single molecules, it is clear that 
some energy must l)c lost in co-aggn^gating, but that the pro]X)rtion 
lost will be ditfereiit for different types of molecules and also for 
different types of co-aggregalion. If t\vo inonatoiriic molecules, 
liaving energy of translation only, equivalent to 3 degrees of freedom, 
combined to form a diatomic molecule with 5 (h'grces of freedom, 
the energy lost would lx? pefz for co-aggregation, c, per unit mass. 
Tn this case J/ -1/2. If tw'o diatomic molecules, having each 
; degrees of freedom, combine to form a molecule with 6 (legrecs 
of Ireedom, W'O should have n = 2, or the energy lost Avould be 2 pc 
Yier unit mass. If the molecules and molecular aggregates were 
more t-omplicatcd, and the number of degrees of freedom of the 
aggregates were limiletl to G, or wt're the same as for single mole- 
cules. we should have n—sJR. The loss oI energy coiihl not be 
giaater than this on the simple kinetic theory, unless there wxtc 
some evolntion of latent heat of co-aggregatioil, due to the work 
done by the mutual attraetirms 01 the co-aggregating molecules. 

It is not necessary to suppose that the co-aggregated molecules 
are permanently associated. They arc continually changing partners, 
the ratio e/V representing approximately the ratio of the time 
during wffiich any one molecule is j)airecl to the time iluring which 
it is free. At higher densities it is ■|)robable that more complex 
aggregates would be formed, so that as the cffict of the collisions 
became more important r wanild cease to be a fiimdion of the 
temperature onl}" ; experiment, indc'i'd. shows this to be the case. 

13. Entropy. -It follow's from tlie rlefinition of the absolute scale 
of leinperatiirc, as given in relations (2), that in passing at constant 
tempi-ratun- 0 from one adiabatic </>' (Fig. i) to any other adia- 
batic 0", ftie f|ii«alient 11/0 of the heat nl>sorbed bv the temperature 
at which it is absorbed is the same for tin' saiiie two acliabatics 
whatever the tenqierature of the isothermal path. This quotient 
is callofl tlv' change of en<ro])y, anfl may be denoted by (<p" - ^'). 
In passing along an arliabatic thcTC is no change of entropy, since 
iKj heat is absorlied. The .adiabatics arc lines of constant entropy, 
and are also called Ir.entropics. In virtini of relations (2). the 
change of entixqiy of a substance between any tw’O states depends 
only on the initial and liii.il states, and may be reckoned along 
any reversible path, not necessarily isothermal, by flividing cacli 
small increment of heat, dll , by the temperature, 0. at wdiich it is 
acquired, and taking the sum or integral of the quotients, dHI0, 
so obtained. 
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The expression for i lie cliange of entropy between any two states 
j . found by dividing cither of the expressions fur dH in (8) by 0 and 
iiilegratinK between Iho given limits, since dHje is a perfect dif- 
L reutial. fn the case of a solid or a liquid, the latent heat of 
isotliermal exTiansiou may often be neglected, and if tlie speciliv. 
heat, .T, be also taken as constant, wc have simply 0 -</)„ = a' logr^y/f?,,. 
If the sub.lauct' at the temperature 0 undergoes a change of state, 
alisorbing latent heat, L, we have niendy to add the tt‘rni LJO to 
the above espresaou. In the case of an ideal gas. dp/dO at constant 
volume = and dv/dO at constant pressure ^ ; thus we obtain 
the expressions for the change of entropy from the state 

PqOqVq to the state pOv, 

</>-<f)^i = s\oiXcOlO^ i R\o\^A’K 

= 51ogfi9/t?o -/iMog,/V/>o . . . (32) 

in the ca -c of an imperfect gas or vapour, the above expressions 
■tre frequently employed, Imt a more accurate result may be obtained 
l.)y employing equation (17) with llic value of tlie specific heat, 
S, from (jg), wliich giv^es the expression 

0 0„r= 5 olog,«/flo - R log,/>//)o “ n[cpie - Cf,pM . . (33) 

The state of a substance may be dcliiu'd by means of the tempera- 
tun^ and entropy us co-ordinates, instead of employing the pressure 
and volume as in the indicator diagram. 'I'his method of repre- 
sentation is applicable to certain kinds of prolilems, aiul has liccn 
developed by Macfaiiane Gray and other writers in its application 
<^0 tlie steam engine. (See Stj;.\m Engine.) Areas on the temiiera- 
ture-entropy or 6, <p diagram represent quantities of heat in the 
same way as areas on the indicator diagram npresent quantitif's 
of work. The 0. 0 diagram is useful in the study of heat waste 
and condensation, but from other points of view the utility of 
the conception of entropy as a “ factor of heat '* is limited by the 
fact that it does not correspond to any directly measurable physical 
] property, but is nit roly a matht'malical function arising from the 
form of the definition of absolutes temperature. Changes 'of entropy 
must b(' calculated in terms of quantities of lv*al. and must be 
i'iter|)reted in a similar mnnner. 'I'lie majority of thermodynamical 
pr<iblems may be treated without any reference to entropy, but it 
a fiords a convenient melhotl of expression in abstract thermo- 
dynamics, especially in tlie consideration of irreversible processes 
and in reference to' the conditions of cquililirium of heterogeneous 
systems. 

14. IrrcvcYsibk Processes . — In order that a process may be 
strictly reversible, it is nocessnry that the state of the working 
substance sliould lie one of equilibrium at uniform pressure and 
temperature throughout. If heat passes “ of itself ” from a higher 
to a. lower temperature by conduction, convection or ratlialiou, 
the transfer cannot be n?vorsed without an expemditure of work. 
If mecdianical work or kinetic energy is directly converted into 
lieat liy friction, reversal of the motion does not restore tlie energy 
so converted. Jn all such cases tliere is iK'cessarily, by Carnot’s 
prinri])le, a loss of efficiency or available energy, accomiianicd by 
an increase of entropy, which ser\'cs as a convenient rncasiin* or 
criterion of the loss. A common illustration of an iiTcvcrsible 
process is the expansion of a gas into a vacuum or against a pres- 
sure less than its own. In tfiis case tlic work of expansion, pdv, 
is 1 xpendcal in the first instance in producing kinetic energy of 
motion of pans of the gas. If tliis could be co-ordinated and utilized 
without dissi]iaf imi. tlie gas might conceivably be restored to its 
initial slate ; but in praelice violent, local differences of pressure 
and tem]K'rature are produced, the kinetic energy is rapidly con- 
viTted into heat by viscous eddy friction, and residual differences 
ot temperature are csiualized by diffusion ihrougdiout the mass. 
Even if tlie expansion is adiabatic, in the sense that it takes place 
inside a non conducting enclosure and no heat is supplied from 
external sources, it will not lie isentropic, since the lieal siqiplicd 
by internal friction must be included in reckoning the change of 
entropy. Assuming that no heat is supplied from external sourres 
and no external work is (lone, the intrinsic energy remains constant 
by the first law. The final state of the substance, when equilibrium 
has been restored, may be de..luced from tliis condition, if the 
energy can be ex]iressed in terms of the co-onlinatcs. But the 
line of constant energy on the diagram does not represent the ])ath 
of the transformation, unless it be sn]>]iosetl to be effected in a 
series of infinitesimal steps between eacli of avhich the substance 
is restored to an eciuilibrium state. An irreversible process w'hich 
permits a more complete experimental investigation is the steady 
flow of a fluid in a tube already referred to in section 10. If the 
tube is a perfect non-conductor, and if there are no edflies or 
frictional dissipation, the state of the substance at any point of 
the tube as to H, p, and v, is represented by the adiabatic or isen- 
tropie path, dE——pdv. As the section of the tube varies, the 
change of kinetic energy of flow, dU , is represented by —vdp. 
The now in this case is reversible, and the state of the fluid is the 
same at points where the section of the tube is the same. In 
practice, however, there is always some frictional tlissipation, 
accompanied by an increase of entropy and by a fall of pressure. 
In the limiting case of a long fine tube, the bore of which varies 
in such a manner that IJ is constant, the state of the substance 
along a line of flow may be represented by the line of constant 
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total heat, d{E-^ pv)~('> ; but in tlie case of a porous plug or small 
throttling aperture, the steps of tlie process cannot bo followed, 
though the final state is the same. 

In any small reversible change in w’hivfli tiic substance absorbs 
heat, dll, from external sources, the increase of entrojiy, d<p, must 
be equal to dHj$. If the change is not reversible, but the final 
state is tlie same, the change of entropy, dip, is the same, but it is 
no longer ecjual to dH/$. By Carnot’s principle, in all irreversible 
processes. dH/O must be algebraically less than ^/0, otherwise it 
would Ixi ]^ssil)lc to devise a cycle more elliciont than a reversible 
cycle. Tliis affords a useful critt rion (see Enkrc.i^trs) between 
transformations which are impossible and those wliich arc possible 
but irreversible. In the special case of a substance isolated from 
external heat supply, dII=o, the change of entropy is zero in a 
reversible process, but must be positive if the process is not rever- 
sible. The entropy cannot diminish. Any change involving de- 
crease of entropy is impossible. The entropy tends to a maximum, 
and the state is one of stable e(|uilibrinm when the value of the 
entropy is the maximum value consistent with the condition.^ of 
the problem. 

15. HrUrcoffcncous Eijuilihrinm . — In a system, as distinguislicd 
from a homogeneous sulistancc, consisting of two or mori; states 
or phase, s. a similar condition of equilibrium ajiplics. In any 
spontaneous irreversible change, if the system is heat-isolatO(l, 
there must be an increase of (Mitroiiy. The total entropy of the 
system is found by multi])lying the entropy per unit mass of th(‘ 
substance in each state ])y the mass existing in that state, and 
adding the ])rodncts so obtained. The simplest case to consider 
ii that of equilibrium between solid and liquid, or Iit|uid and va]v)iii\ 
The more g<Mieral case is discussed in the article Env:kgktu’S, and 
in the original memoirs of Willard (iibbs and others. Since the 
condition of heat-isolation is imjiracticable, the condition of maxi- 
mum euiro])y cannot, as a rule, be directly aj'plied, and it is neces- 
sary to find a more convenient method of ex])n?ssion. If dW is 
the external work dom*. dJl tlie heat absorbed from external sources, 
and r/E tlie incn'ase of intrinsic eni'rgy, we have in all casej* by 
the first law, dli — dE = d\V, Since Odtf> cannot bo less than dJI, 
the difference (Odtp — dE) cannot be li'ss than dW. This inequality 
liolds in all cases, but cannot in general be applietl to an irrever- 
sible change, because Odtp is not a perfect diffiTenlial, and cannot 
be evaluated without a knowledge of the path or process of trans- 
formation. In the special case, however, in which the transforma- 
tion is conducted in an isotliermal enclosure, a common condition 
easily realized in practice^, the temperature at the end of the trans- 
formation is reduced to its initial vrdue throughout the substance. 
The vrdue of Odd* is then the same as d{0<p), which is a perfect 
differential, so that the cendition may be written d{<pO E) = dW. 
The ctindition in this form can be readily applied provided that 
the external work d\V can be m(*asured. There are two spi'cial 
cases of inqiortance (r/) If the volume is con.staiil, or rfU'-'M), 
the value of the lunction {0<p~E) cannot diminish, or {E — Otp) 
cannot increase, if tlie l«‘mperatiire is la'id constant. 'I'his function 
may be representt'd, for each state or phase of the sy.stem con- 
siderecl, by an area on the iiidicaior diagram similar to that repre- 
senting the intrinsic energy, E. 'I he prcKiuct 6^0 may be represented 
at any point such as D in fi'ig. i by the whole area f?"I)Z'VO under 
the isothermal <y"I) and the adiabatic DZ', bounded by tlic axes of 
pressure and volume. The intrinsic energy, E, is similarly re]tre- 
senteil by the area DZ'Vt/ under tlie adiabatic to the riglit of the 
isometric D(/. The dilierence 0 <p—E is represented l>y tie- aiea 
(EDdO to the left of the isometric D./ under the isothermal 0"D. 
The increment of this ari’a (or the decnmient of the negative area 
E-~6fp) at constant tenqiiTature rcpresimts the external work 
obtainable from the substance in isothermal expansion, in the 
same Avay that the derrement of fht* iiffrinsic energy represents 
the work done in a.dialialic expansion. 'I'he function /- — 

has licen called the “ free energy ” of the substance by Helmholtz, 
and 6(fi tlic “bound energy.*' 'I'hesc fum tions do not, however, 
represent energy existing in the substance, lik<? tlic intrinsic eni rgy ; 
but tlie increment of represents heat siqiplied to, and the decre- 
ment of {E — 0(p) represents work obtainable from, the substance 
when the temperature is kejil constant. The condition of stable 
equilibrium of a system at constant temperature and volume is 
that the total J sliould be a minimum. This function is also 
called the “ thermodynamic potential at constant volume “ from 
the analogy with the condilion of minimum potential energy ar, the 
criterion of stable ctjuilibrium in statics. 

As an example, wo may iqiply this condition to the case of 
change of state. If ]" represent the values of the function 
lor unit mass of the substance of s]x*ciric volumes v* and v*' in the 
two states at temperature 0 and pressure p, and if a mass m is in 
the state v\ and i -~m in the state v", the value of J for unit mass 
of the mixture is w/' -f (i — m)/'". This must be a minimum in 
the state of equilibrium at constant temperature. Since the 
volume is constant, wc have the condition (i — m)i»'*:^c(m- 

.stant. Since dj—-tf>dd-pdv. we have also the relations 
d J'ldv'= ^p — d J'^/dv", at constant temperature. Putting d Jjdm .v o 
at constant volume, we obtain as the contlition of equilibrium of 
the two states J' +p'v' -{-p^v". This may be interpreted as 
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the equation of the border curve giving the relation between p 
an<l $, but is more easily obtained by considering the equilibrium 
at constant pressure instead of constant volume. 

(6) The second case, which is of greater practical utility, is that 
in which the external pressure, p, is kept constant. In this Ciise 
d\V - pdu -d(pv). a perfect dilTerential. so that the external work 
done is known from the initial and linal states. In any possible 
transformation E) cannot be less than d{pi'), or the function 

{E - 0<p^pv)=^G cannot increase. The condition of stable equili- 
brium is tliat (r sliould be a niinimum, for which reason it has 
been called the “ thermodynamic potential .it constant pressure.” 
'I'he prcKluct pv for any state such as I) in lig. i is repn*scntcd 
by the rectangle MLWO, bounded by the isopiestic and the isometric 
through I). The function G is represented by the negative area 
under the isothermal, boiindeil by the isopiestic DM and 
the axis of pressure. The increment of 6(f> is always greater than 
that of the tot.al heat E E f pL\ except in the special case of an 
eipiilibrium change at const.iiit temperature anti pressure, in which 
case both are equal to the heat absorbed in the change, and the 
function G remains const.int. I'his is geometrically obvious from 
the form of the area representing the function on the indicator 
di.agram, and also follows directly from the first law. The simplest 
application of the therinotlynainic potential is to questions of 
change of state. If 0', ; and <//, E'\ v", refer to unit mass 

of the substance in the first anti secoiitl states respectively in 
equilibrium at a temperature t) and pressure p, the heat al^sorbcd, 
L, per unit mass in a change from the first to the second state is. 
by definition of the entropy, equal to and this by the 

tirst law is etpial to the change of intrinsic energy, E" — C', plus 
the external wurk done, p{i'" - u'). i.c. to tlie change of total heat. 
E'' — E. If C' and G" are the values of the function G for the two 
states in equilibrium at the same pressure and temperature, we 
must have G' = G'’. Assuming the function G to be expressed in 
terms of p anrl 0. this condition nqiresents the relation between 
p and d corresponding to cipiilibriuni between the two states, which 
IS the solution of the relation (u" — v')dpldO — LjO, (5). The direct 
integration of this equation requires that L and v" — v' should be 
known as functions of p and f), and cannot generally be performed. 
As an example of one of the few cases where a complete solution 
is possible, we may take, the comparatively simple case equation 
(17). alre.idy considered, which is apprc^ximately true for the 
majority of vapours at moderate pressures. 

Writing formulae (31) and (33) for the energy and entropy with 
indeterminate constants A and instead of taking tliem between 
limits, we obtain the following expreshions for the thermodynamic 
functions in the case t)f the va])Our : — 

<p"-Sf,iop:,0-/nog,p-ficp/ffA-^E' .... (34) 

E" = s,,0 -- nrp-i E" (35) 

E''-.-:=S,p-(n-hiypA-bp-hE" (36) 

G"-V(i . (37) 

J" - - S„0 logrO -f EO log,p - A ''0 4- B'' . . . (38) 

The function ]" may be expressed in terms of 0 and v by writing 
for p its value, namely, ROf^v A-c — b). We have filso in any case 
the relations 

dG" ! do {p = ^dj"! do {v const) , . (39) 

dG"ldp [0 const) -V, dj"ldv {0 const)— p , . (40) 

And all the properties of the substance may be expressed in terms 
of G or J and their partial <lifferential coefficients. The values 
of the corresponding functions for the liqui<l or solid cannot be 
accurately expressed, as the theoretical variation of the .specific 
heat is unknown, but if wc take the s[)eciric heat at constant j)res- 
sure s' to be approximately constant, and observe the small residual 
variation dh of the total heat, we may write 

F' — s' 0 dh • • • • • •(41) 

tp'=zs'\og,e \ dft> \ A' (42) 

G' — s'0{\ —\ogf0)-\-{dh — 0d<t>) — • • (43) 

where dtft is the corresponding residual variation of 0'. and is easily 
calculated from a table of values of //. 

To find the border curv'c of equilibrium between the two states, 
giving the saturation pressure as a function of the tcmpcr.ature, wc 
have merely to equate the values of G' and G", Kcarranging the 
terms, and dividing throughout by 0, we obtain an equation of the 
form 

E log,./> = /l - Bie-{s'-S^)\Qg,e4^{c^h)pl0-E{dhie-di>) . ( 44 ) 

in which B = and A =A" - A'-j-s '- The value of A is 

determined by observing the value of Oq at some known pressure 
pf^. e.g. at the boiling-point. The value of B is determined by 
observing the latent heat, / which gives 

= \ {n + i)c,,p,-hp^A-dK • ( 45 ) 

This constant may l:)e called the absolute latent heat, as it expresses 
the thermal value of the change of state in a manner indepenrlent 
of tenure rature. 

The term {dhlO-dtp) depending on the variation of the specific 
heat of the liquid may be made very small in the case of water by 
a proper choice of the constant s'. It is of the same order as the 


probable errors of observation, and may be neglected in ])ractice. 
(See Vaporization, § ib.) fhe expression for Rlogp for an im- 
perfect gas of this tyjx? differs from tliat for a perfect gas only by 
the addition of the term {<.' — h)plO. This simple result is generally 
true, and the corresponding expressions for G" and /" are valicf, 
provided that r-b in formula (17) is a function of the temperature 
only. It is not ncccs.sary to suppose that c varies invtTscly as the 
ti th power of the temperature, and that h is constant, as assumed 
in deducing the expressions for E, and F. 

Althougli the value of G in any case cannot be founil without 
that t)f (ft, and although the consideration of the pro]*erties of the 
tliernuxlynamic potential cannot in any case lead to K'siilts which 
are not directly deducible from the two fundamental laws, it affords 
a convenient methoil of formal expression in abstract thermo- 
ilynamics for the ermdition of e([uilibriuin between diffi rent phases, 
or the criterion oi the possibility of a transformation. For such 
purely abstract purposes, the possibility of niinieric.d evaluation 
of the function is of secondary importance, and it is often possible 
to make (pialitative deductions with regard to the gi iioral nature 
of a transformation without any knowledge of the at tiial form of 
the function. A more comiiu)n method of procecliire, however, is 
to infer the general relations of the therinotlynamic i^otential from 
a consideration of the phenomena of equilibrium. 

As 't woultl be impossible within the limits of this article to 
illustrate or ex])lain adequately the applications whit h have been 
matle of the principles of thcrmotlynaiTues. it has bt'en necessary 
to select such illustrations only as are required for other reasons, 
or could not be found elsewhere. For fuller details :ind explana- 
tions of the elements of the subject, the reader must be referred 
to general treatises such as Haynes’s Thcymodynamics (Oxford), 
Tail’s Thcrmodyyunuim (Ftlinburgh), AIaxwt?irs Thi'<n'y of Heat 
(London), Park t’s Thermodynamics (Cambritlge), Cinusius’s 
Mechanical Theory of Heat (translated by ]irt)wne, l.ondon), and 
Preston's Theory of Heat (Ltmilon). One or two cha])ters on the 
subject are also gent'rally included in treatises on the steam engine, 
or other heat engines, such as tho.se of Rankine, P(*rry or Ewing. 
Of greater interest, particularly from a historical point of view, 
arc the original pa])ers of joule, rhomson .and Rankine, some of 
which have been reprinted in a collected form. A more complete 
and more elaborate treatment of the subject will he found in foreign 
treatises, such us those of Clausius, Zenner, Duhem, riertraiiJ, 
Planck and others. 

Alphabetical Index of Symbols ICmplnyed. 

0, Thermodynamic or absolute temperature. 

</}. Entropy. Section 13. 

h, ( ovoliimc of molecules of gas. K([iiation (17). 

r. Co, Co-aggregation volume per unit mass. Equation (17). 

e, Base of Napierian logarithms. 

/•', Intrinsic energy per unit mass. Section 2. 

F=EA-pv, Total heat. Section 7. 

G, J, Thermodynamic potential functions. Section 15. 

H, Quantity of heat (in mechanical units). Section 2. 

K, k. Adiabatic and isothermal elasticities. Equation (7). 

L, Latent heat of fusion or vaporization. Equation (5). 

M, Molecular weight. Section 8. 

m, Mas.s of substance or molecule, 

n. Index in expression for c. Equation (17). 

p. Pressure of fluid, p^. Initial pressure. 

A* zr .S„ — .'f„, Constant in gas-equation (17). 

.S, S])ecific heat of gas at constant pressure. 

Limiting value of .S when /j = o. Section 12. 

5, Specific heat of gas at constant volume. 

.’kQ, Limiting value of s when /j = o. Section 12. 

s', s". Specific heat iinrler other conditions. Equation (Q. 

U, Kinetic energy of flow of lluiil. Section 10. 

It. M(?an velocity of gaseous molecules. Section 8. 

VT=E0fp, Ideal volume of gas per unit mass. E(]uatioii (17). 

V, Specific volume of fluid, reciprocal of density. 

IF, E^xternal work done by fluid. (H. L. C.) 

THERMOELECTRICITY, i. Fundamental Phenomena.— KX qs- 
sandro Volta (i8or) showed that although a separation of the 
two electricities was produced by the contact of two different 
metals (Volta Effect), which could be detected by a sensitive 
electrometer, a continuous current of corresponding magnitude 
could not be produced in a purely metallic circuit without the 
interposition of a liquid, because the electromotive force at one 
junction was exactly balanced by an equal and opposite force 
at the other. T. J. Seebeck (1822), employing a galvanometer 
then recently invented, which was more suited for the detection 
of small electromotive forces, found that a current was produced 
if the junctions of the two metals were at different temperatures. 
He explained this effect by supposing that the Volta contact 
electromotive force varied with the temperature, so that the 
exact balance was destroyed by unequal heating. The intensity 
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of the current, for any given pair of metals was found to vary 
directly as the difference of temperature, between the hot 
and cold junctions, and inversely as the resistance, R, of the 
circuit. ^Ve conclude by applying Ohm’s law that the electro- 
motive force, E, of the thermocouple may be approximately 
represented for small differences of temperature by the formula 

E^CR^{^{t-r) (I) 

2. Thermoelectric PotveCj SerieSj Inversion, — The limiting 
value, dE dt, of the coeffic ient, />, for an infinitesimal difference, 
dt, between the junctions is called the Thermoelectric Power of 
the couj)le. One metal (A) is said to be thermoelectrically 
positive to another (B), if positive electricity flows from A to B 
across the cold junction when the circuit is completed. The 
opposite convention is sometimes adopted, but the above is 
thii most convenient in practice, as the circuit is generally 
broken at or near the cold junction for the insertion of the 
galvanometer. .Seebeck found that the metals could be arranged 
in a Thermoelectric Series, in the order of their power when com- 
bined with any one metal, such that the power of any thermo- 
couple /?, composed of the metals A and B, was equal to the 
algebraic difference (/>' - /?") of their powers when combined 
with th(‘ standard metal C. 'I'hc order of the metals in this 
series was found to be different from that in the corresponding 
Volta scries, and to be considerably affected by variations in 
purity, hardness and other physiial conditions. J. Cumming 
shortly afterwards discovered the phenomenon of Thermo- 
electric hwersion, or the change of the order of the metals in the 
thermoelectric series at different temperatures. Copper, for 
instance, is negative to iron at ordinary temperatures, but is 
posi(i\’e to it at 300° C. or above. The E.M.F. of a copper- 
iron therm o('()uplc reaches a maximum when the temperature 
of the hot junction is raised to 270*^ C,, at which temperature 
the thermoelectric power vanishes and the metals arc said to 
be neutral to one another. Beyond this point the E.M.F. 
diminishets, vanishing and changing sign when the temperature 
of th(i hot junction is nearly as much above the neutral point 
as the temperature of the cold junction is below it. Similar 
phenomena occur in the case of many other couples, and it is 
found that the thermoelectric power p is not in general a con- 
stant, and that the simple linear formula (t) is applicable only 
for sm.ill differences of temperature. More accurately it may 
be stated that the thcrmoelcctromotive force in any given 
circuit containing a scries of different metals is a function of th(j 
temperatures of the junctions only, and is independent of the 
distribution of the temperature at any intermediate points, pro- 
vided that each of the metals in the series is of uniform quality. 
This statement admits of the simple mathematical expression 

. . . (2) 

where p' , p, &c., are the thermoelectric powers of the metals, 
and /,„ &c., the temperatures of the junctions. There are 

some special cases of sufficient practical importance to be 
separately stated. 

3. Homogeneous Circuit. Strain Hysteresis. — In a circuit 
consisting of a single metal, no current can be produced by varia- 
tions of temperature, provided that the metal is not thereby 
.strained or altered. This was particularly demonstrated by 
the experiments of H. G. Magnus. The effects produced by 
abrupt changes of temperature or section, or by pressing together 
pieces of the same metal at different temperatures, arc probably 
to be explained as effects of strain. A number of interesting 
effects of this nature have been investigated by Thomson, 
F. P. Le Roux, P. G. Tait and others, but the theory has not as 
yet been fully developed. An interesting example is furnished 
by an experiment due to F. T. Trouton (Proc. R. S, Dub., 1886). 
A piece of iron or steel wire in the circuit of a galvanometer is 
heated in a flame to bright redness at any point. No effect is 
noticed so long as the flame is stationary, but if the flame be 
moved slowly in one direction a current is observed, which 
changes its direction with the direction of motion of the flame. 
The explanation of this phenomenon is that the metal is trans- 


formed at a red heat into another modification, as is proved by 
simultaneous changes in its magnetic and electrical properties. 
The change from one state to the other takes place at a higher 
temperature on heating than on cooling. The junctions of the 
magnetic and the non-magnetic steel are therefore at different 
temperatures if the flame is moved, and a current is produced 
just as if a piece of different metal with junctions at different 
temperatures had been introduced into the circuit. Other 
effects of “ hysteresis ” occur in alloy.s of iron, which have been 
studied by W. F. Barrett (Trans. R. S. Dub., January 1900). 

4. Law of Successive Temperatures. — I'lic E.M.F. of a given 
couple between any temperatures /' and f is the algebraic sum 
of the E.M.F. between t' and any other temperature t and the 
E.M.F. between I and t". A useful result of this law is that it 
is sufficient to keep one junction always at some convenient 
standard temperature, such as o® C., and to tabulate only the 
values of the E.M.F. in the circuit corrc.sponding to different 
temperatures of the other junction. 

5. La 7 V of Intermediate Metals . — A thermoelectric circuit may 
be cut at any point and a wire of some other metal introduc(?d 
without altering the E.M.F. in the circuit, provided that the 
two junctions with the metal introduced are kept at the same 
temperature. This law is commonly applied in connecting a 
thermocouple to a galvanometer with coils of copper wire, the 
junctions of the copper wires w ith the other metals being placed 
side by side in a vessel of water or otherwise kept at the same 
temperature. Another w^ay of stating this law, w'hich, though 
apparently (iiiitc different, is really equivalent in effect, is the 
following. The E.M.F. of any couple, AB, for any given limits 
of temperature is the algebraic sum of the E.M.F.s between the 
same limits of temperature of the couples BC and CA formed 
with any other metal C. It is for this reason unncces.sary to 
tabulate the E.M.F.s of all possible combinations of metals, 
since the E.M.F. of any couple can be at once deduced by addition 
from the values given by its components with a single standard 
metal. Different observers have (hosen different metals as 
the standard of reference. Tait and J. A. Fleming select lead 
on account of the smallness of the Thomson effect in it, as ob- 
served by Le Roux. Noll adopts mercury because it is easily 
purified, and its physical condition in the liqukl state is deter- 
minate ; there is, however, a discontinuity involved in passing 
from the liquid to the solid state at a temperature of ^ 40*^ C., 
and it cannot be used at all with some medals, .such as lead, on 
account of the rapidity with which it dissolves them. Both 
lead and mercury ha\e the disad\\antage that they cannot be 
employed for temperatures much above 300° C. Of all metals, 
copper is the most generally convenient, as it is always employed 
in electrical connexions and is easily obtained in the annealed 
state of uniform purity. For high temperature work it is 
necessary to employ platinum, which would be an ideal standard 
for all purposes on account of its constancy and infusibility, 
did not the thermoelectric properties of different specimens 
differ considerably. 

0. Thermoelectric Formulae . — On the basis of the principles 
stated above, the most obvious method of tabulating the observa- 
tions would be to give tlie values F/ of the E.M.F. bctw’een o'* C. 
and t for each metal against the standard. This involves no assump- 
tions as to the law of variation of E.M.F. with tempe^rature, but 
is .somewhat cumbrous. In the majority of cases it is found that 
the observations can be represented within the limits of experi- 
mental error by a fairly simple empirical formula, at least for 
moderate ranges of temperatures. The following forniulne are some 
of those employed for this pnqwse by different observers : — 

Kt=iht-\-cP (Avenarius. 1863.) 

\ifz=:at \ hF-\-cF (Ceueral type.) 

log F. -a log T . . . (TIecquerel, 1863.) 

n (2/° - a 1-/')) . . ( fait. 1870.) 

7 «V j lO'+h'e . . (Harus, 1889.) 

t^aE+hE^'\-cE^ .... (Holborn and Wien, 1892.) 

E^,f)=h{t - .... (Paschen, 1893.) 

t'f , . (Steele, 1894.) 

E^T^T^) = mT^ - mT^”, Ef-mR . . (Holman, 1896.) 

/og T/273, (c=: 7 'i.) . . (Stanfield, 1898.) 

Ef= - a-\-bi+ct^ . . . (Holborn and Day, 1899.) 

Er-=nt^~iP-\-s^{T log ,T-27slog ,273). 

(Where s=zs° + 2 cT, and c is small. See sec. 15.) 
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Eor moderate rant'os of temperature the hinominl fortmil.i of M. P. 
Avenarius is generally suHicicnt, ami has been employed by manv 
obscrvtrs. It is ligured by Avenarius {Pof;g. Ann., iiy* P* 
as a semi-circle, but it is really a parabola with it'^ avis parallel to 
the axis of U, and its vertex at the point t — - bjii', whicli gives 
the neutral temperature. We have also the relations dlildt ~b h-r/ 
and d^Ejdt'^ 2 l\ The tirst relation gives tlie th‘*rmocleclric power 
/> at any temperature, and is probably the most cuiiveiii<*nt niethod 
of stating results in all cases in which this fornmla is ay)plicablt‘. 
A discussion of some of tin* exponential formul.ie is given by S. \\ . 
Holman {Phil. 4'. P- 4b^, ]une i8go). 

7. EApcrimoitul Ju'sidfs.— ln ‘the following comparative table 
of the rt?sulis of dilleivnt observ'crs the values are referred to lead. 
Before the time of Tait’s researches such data were of little interest 
or value, on account of insullicient care in secairing the purity of 
the materials tested ; but increased facilities in this respect, com- 
bined with groat improveiiieiits in electrical measurements, havi* 
put Ihe question on a dillerent footing. The coinpari.son of inde- 
[Kuuleiit results sliows in many cases a remarkable concordance, 
jiid tlie dat.i are 1>ecoming of great value for tlu* testing of various 
’lu'ories of tli * r htions between heat and eh'ctriciiy. 


wires. Noll employoil mercury thermometers, but as he worked 
ovii- a small range' with v.ipour batns, it is probable ihal he ilid 
not experience any trouble from immersion corrections. He docs 
not record any systematic deviations from the formula. Dewar 
i and Fleming, working at very low temperatures, were compelled 
to use the plaliiimu tliennomctrr, and expressed their results in 
terms of the platiniiin scale. 'Pheir observations were jaobably free 
from immersion errors, l)ut they record .souk* deviations from tlie 
lormula w'hicli they consider to be beyond tlie possible limits ol error 
of their work. I hc writer has reduced their results to the scale 
ot the gas thermometer, assuming the boiling-point of oxygen to be 

9. Pellier Effect , — The discovery by J. C. A. Peltier (1834) 
that heat is absorbed at the junction of two metals by passing a 
current through it in the same direction as the curnmt procluecd 
by lu'ating it, was recognized by Joule as affording a due to 
the source of the energy of the currt'ut by the application of the 
principles of thermodynamics. Unlike the fricticnal generation 
of heat due to the resistance of the conductor, which Joule (18.} 1) 


Taiu.k 1. — ruERMOKi.ia nuc POWER, {>~dEldt, IN MICROVCU.TS AT ^o'^ C'. OF PURI? MET.M.s WITH RFSPKcr TO i.EAf). ( The mean 
ch-inge, ic-d-Eldt-, ol the thennoelectric power jK-r degree over tlie range coveretl by the exv>(*rim'‘nLs, is added in 
each . asc.) 
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Explanation of Table. — 'I'hc figures marked with an asterisk ( • ) ■ 
represent discrepancies which are ])robably caused by imjmritics lu 
the specimens. At the lime of Tail's work in 1873 it was dUlicuU, 
if not impossible, in many cases to secure pure materials, llv 
work of the other three* observers dates from 1S9.1-05. 'the value 
of the thermoelectric power dEfdt at 50'’ C. is taken as the mean 
value Ixdwecn and loc/^ C., over which range it can be most 
accurately determined. The values of d-E(dE agree as well as can ; 
be expected, considering the dillerence of the ranges of tem]7eratuiv 
and the great van<*ty in the methofls of observation ado])tcd ; th(‘v ; 
are calculated assuming the parabolic formula, which is certainly ! 
in many cases inadequate. Noll’s values apply to the teiiiperature 
of I loo'' C.. Dewair and Fleming's to that of -100® C., approxi- 
mately. 

In using the above table to find the value of E or dEjdt at any 
temperature or bidween any limits, denoting by p the value of 
dEfdt at C.. and ]»y 2c the constant value* of ihe second coeffi- 
cient, we have the following eijuations : — 

dEfdt p T {/ - 50), at any temperature t, Cent. , . (3) 

(4) 

tor the E.M.F. between any temperature t and /^ 

8. Methods of Ohservation. — In Tait’s observations the K.M.b'. 
was measured by the dellection of a mirror galvanometer, and th * 
temperature by means of a mercury thermometer or an anxiliarv 
thermocouple. He states that the df*viations from the formula 
were “ ipiite within the limits of error introduced by the altera- 
tion of the resistance of the circuit wath rise of temperature, the 
deviations of the mercury thermometers from the absolute scale, 
and the non -correction of the indications of the thorTnometer for 
the long column of mercury not immersed in the hot oil round the 
junctions.” The latter correction may amount to about 10° ( , at 
550°. Later observers have generally employed a lia lance method 
(some modification of the potentiometer or Poggendorf balance) 
for measuring the E.M.F*. The range of Steele’s observations was 
too small to show any certain deviation from the formula, but he 
notes capricious changes attributed to change of condition of the 


jiroved to be proporLioiuii to the s(|unre of tlie current, tlie I'cltier 
effect is revcrsilile with the current, and being directly propor- 
tional to the first power of the current, changes sign wlien the 
('urrent is reversed. The effect is most easily shown liy lon- 
nccting a voltaic cell to a thermopile for a short inlcr\al, then 
quickly (by rncatis of a suitable key, such as a Pohl commutator 
with the cross connectors removed) disconnecting the pile from 
the cell and connecting it to a galvanometer, which will indicate 
a current in the reverse direction through the pil(‘. and approxi- 
mately proportional to the original current in intensity, provided 
that the other conditions of the experiment are constant. It 
wais by an experiment of this kind that Quintus Icilius (1853) 
verified the proportionality of the heat absorlicd or generated 
to the first power of the (urrcnl. It had been observed by 
Peltier and A. K. Bi'cquercl that the intensity of the effect 
depended on the thermoelectric power of the junction and was 
independent of its form or dimensions. The order of the rnctals 
in respect of the Peltier effect was found to be the .same as the 
thermoelei'tric series. But on account of the difficulty of the 
measurements involved, the verification of the accurate relation 
between the Peltier effect and thermoelectric power was left 
to more recent i imes. If C is the intensity of the current through 
a simple thermocouple, the junctions of which arc at tempera- 
tures t and /', a quantity of heat, P ^C, is absorbed by the 
pas.sage of the current per second at the hot junction, /, and a 
quantity, P' > C, is evolved at the cold junction, The co- 
efficients, P and P', arc called coefficients of the Peltier effect, 
and may be stated in calorics or joules per ampere-second. 
'I’hc Peltier roeflicienl may also be e.xpressed in volts or micro- 
volts, and may he regarded as the measure of an E.M.F. located 
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at the junction, and transforming heat into electrical energy or 
vice versa. If R is the wliole resistance of the circuit, and K 
the E.M.F. of the couple, and if the flow of the current does not 
produce any other thermal effects in the circuit besides the Joule 
and Peltier effects, \vc should find by applying the principle of 
the conserv^vtion of energy^ /.c. by equating the balance of the 
lieat absiabed by the Peltier effects to the heat generated in 
the circuT hy the Joule effect, 

{P - P') C — ( ‘^R PC, whence K =P—P* . . (5) 

if we might also regard the couple as a reversible thermo- 
dynamic engine for converting heat into work, and might 
neglect irreversible effcc'ts, such as conduction, which are 
independent of the current, we should expect to find the ratio 
of the luat absorbed at the hot junction to the heat evolved 
at the c')ld junction, namely, P/V-*', to be the same as the ratio 
TjT’ of ilie absolute temperatures of the junctions. This would 
lead to the condiision given by R. J. E. Clausius (1853) that the 
Peltier cl feet varied directly as the absolute temperature, and 
that the E.M.F. of the couple should be directly proportional to 
the diffci'cnc'e of temperature between the junctions. 

10. Thomson Rffect . — Thomson (T.ord Kelvin) had already 
pointed out {Proc. R, S, luUn,, 1851) that this conclusion was in- 
(‘onsistent with tT.e known facts of thermoelectric inversion. 

(1) 'I'he E.i^.I.F. was not 
a linear function of the 
t (anpcraturc difference. 

(2) If the Peltier effect 
was proportional to the 
thermoelectric power atid 
changed .sign with it, as 
all experiint'iits appeared 
to indicate, there would 
])C no absorption of heal 
in the cin'uit due to the 
Peltier effect, and there- 
fore no thermal source to 
account for the energy of 
the current, in the case 
in which the hot junction 
was at or above the 
neutral t(mi[)eraturc. He 
therefore pn‘fH' ted that 
there mii.st l)e a reversible 
absorption of heat in some 
other part of the circuit 

due to the flow of the current through the unecjiially heated 
conductors. He succccdecl a few years afterwards in verifying 
this remarkable prediction by the experimental demonstration 
that a current of ])osiliv(i electricity flowing from hot to cold 
in iron produced an absorption of heat, as though it possessed 
negative, specific hiniL in tlie metal iron. He also succeeded in 
showing that a current from hot to cold evolved heat in copper, 
hut the effect was smaller and more difficult to observe than in 
iron. 

The 'riioiiison effect iiiiiy be readily demonstrated as a lecture 
experiment hy the following method (fig. i ). A piece of wire 
(No. 2.S) about 4 cm. long is soldered at either end A, li to thick 
wires (No. 12). and is li<‘ated 100° to 150" ('. by a steady current 
from a storage coll adjusted by a suitable rheostat, 'the experi- 
mental wire AB is connected in parallel with about 2 metres of ' 
thicker wire (No. 22), which is not a]>preciably heated. A low- • 
resistance galvanometer is connected by a very fine wire (2 to 1 
3 mils) to the centre C of the experimental win? .\13, and also to i 
the middle ])oint D of the ])arallel wire so as to form a Wheatstone 
bridge. The balance is adjusted by shunting either AD or 131) 
with a box, S, containing 20 to too ohms. All the wires in the 
qna-drilateral must be of the same metal as A 13, to avoid accidental 
thermoelectric ellects which would obscure the result. If the 
current flows from A to 13 there will be heat absorbed in AC and 
eyolvctl in C13 by the Thomson effect, if the specific heat of eleC' 
tricity in AB is positive as 'in copper. When the current is 
reversed, the temperature of A(' will be raised and that of CT3 
lowered by the reversal of the effect. This will disturb the resist- 
ance balance by on amount which can be measured by the deflection 
of the galvanometer, or by the change of the shunt-box, S, required 
to restore the balance. Owing to the small size of the experimental 
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wire, the method is very cpiick and sensitive, and the app.aratus 
can be set up in a few minutes when once the cx])cri mental tpiadri- 
latcrals have been made. It works very well with platinum, iron 
and copper. It was applied with elaborate modifications by the 
writer in 1886 to determine the value of the Thorn.son effect in 
platinum in absolute measure, and has recently been applied with 
further improvements by R. (). King to measure the effect in 
copper. 

11. Thomson's Theory . — ^Taking account of the Thomson 
effect, the Ihermodynamic^al theory of the couple was satis- 
factorily complct(?cl by Thomson {Trans. R. S. Edin.y 1854). If 
the quantity of heat alworbcd and converted into electrical 
(iicrgy, when unit quantity of electricity (one ampere-second) 
Hows from cold to hoi through a difference of temperature, t//, 
be represented by sdiy the coefficient s is called the .^ ri fir lu^ai. 
of electricity in t ho metal, or simply the codlicicnt of the Thomson 
effect. Like the I’cltier cocificicnt, it may be measured in joules 
or calorics per ampere-second per degree, or more conveniently 
and simply in microvolts per degree. 

Consider ;in elemcnl.uy couple of two metals A and B for which 
s has the values s' and s" respectively, with junctions at tlie teiinnTa- 
turc T ami T-\-d’l' (absolute), at which the coelticieiits of the 
Peltier effect are P and Eijuafing the tpiantity of la at 

absorbed fo the quantity of electrical energy generated, we have 
by the first law of therrnod\'namics the relation 

dEldT^dl'ldT~[-{!^'-n • . . (o) 

If we ap])ly the second 'law, regarding the couple as a reversible 
engine, and considering only the reversibk' ( I feds, we obtain 

(F-.")/r-.-./(/y7')A/7' . . . (7) 

ICliminating (.s' — .s") we find for the Peltier effect 

J^=TdF.ldr=rp .... (s) 

Whence wc obtain for the difftTence of tin? specific heats 

~Td^h:hm=--Tdpi<ir . . (o) 

From these rclation.s we observe that the Peltier effect P, and 
the difference of llu' Thomson effects {s'-s"), for any two melals 
are ca.sily deduced from the tabulated vahie.s of dll/dt and d-Pjdi^ 
respectively. The signs in the above e(| nations are chosen on the 
assumption that positive electricity flows from cold to hot in the 
jnelal s'. The signs ot tiic Peltier and Thomson eifccts will l>e tin? 
same as the signs of the coeihcients given in Table 1., if we snp]H)so 
the metal s' to be lead, and assunu? that the value of s' may be 
taken as Z(‘ro at all teinpi'ratnri'S. 

12. Experimental Verification of I'homsoiVs Theory . — In order to 
justify the assumption involved in the application of the si'cond 
law of tliermodynamics to the theory of the thermocouple- in tlie 
manner above spetilied, it would be necessary and siillicient, as 
'riiomson pointed out {Vhil. Mae;., December 1852), to make experi- 
ments to verify qu.inl itativelv tin relation Pj'T — dEfdT between 
the Peltier effect and the tliermoidectric power. A qualitative 
relation was known nt tli.it time to exist, but no absolute measure- 
ments of sulTirieiit accuracy had been m.ule. 'I'lii? most accurate 
measurements of the lii'.it abKnqTlion duo to the Peltier effect at 
present available are probably those of 11. M. Jahn (ir/Vrf. Ann., 
34, p. 755, 1888). Tic enclosed various melallic junctions in a 
f3n'isen ice calorimeter, and obseived the- evolution of heat per 
hour with a current of about i‘6 ampi-rcs in either direction. The 
PelBer eitect was only a small fraction of the total effect, but could 
be sepnr.aled from the joule rfh'ct owing to the reversal of the 
current. The values of df\fdT for the same specimens of metal 
at 0“ ('. were determined by experiments Ix'Bveen +20® C. and 
- 20" C. The results of his observations are contained in the 
follf>wing table, heat ab.sorbcd being reckoned positive as in 
Table I. 

d'AHIF If. 
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'I'lic agreement between the observed and calculated values in the 
last two columns is as good as can be exj^cted considering the 
great tlifficulty of measuring such small quantities of heat. I'he 
analogous reversible heat eflects which occur at the junction of a 
metal and an electrolyti? were also investigated by Jahn, but he 
did not succeed in obtaining so complete an agreement with theory 
in this case. 
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13. TaiCs Hypothesis . — From general considerations concern- 
ing minimum dissipation of energy {Proc. R. S. Edtn.y 1867-68), 
Tail was led to the etmclusion that “ the thermal and clcctnc 
conducti\ities of metals varied iinersely as the absolute tem- 
perature, and that the specific heat of electricity was directly 
proportional to the same." Subsequent e.xperiments led him 
to doubt this conclusion as regards condiu tivity, but his thermo- 
electric experiments (Proe. R. S. Edin.^ December 1870) appeared 
to be in good agreement with it. If we adopt this hypothesis, 
and substitute s 2eTj where is a constant, in the fundamental 
equation (0), wc obtain at once (PP' dT^ — — 2 (e* — c ), which is 
immediately integrable, and gives 

dEldt -rp (c-'-r") .... (10) 

. . . (II) 

where /„ is the temperature of the neutral point at which 
dK dt ^ o. This is the equation to a parabola, and is equivalent 
to the empirical fonniila cf Avenarius, with this difference, 
that in 'fail’s formula the constants have all a simple and 
direct interpretation in relation to the theory. Tait’s theory 
and formula were subsequently assimilated by Avenarius {Pogg. 
Ann.y 140, p. 372, 1873), and are now generally attributed 
to Avenarius in foreign periodicals. 

In accordance with this hypothesis, the cun;es representing 
the variations of thermoelectric power, (fit a//, with ternperatuie 



I.’jG. 2. — Temperature hy Thermocouple. Diflercncc from 
'I'ait’s i'urmula. 


arc straight lines, the slope of which for any couple is equal to 
the difference of the constants 2(^-0"). The diagram con- 
structed by Tait on this principle is fully explained and illus- 
trated in many text-books, and has been generally adopted as 
embodying in a simple form the fundamental phenomena of 
thermoelectricity. 

14. Experimental erificatinn. — Tait’s verification of this hypo- 
thesis consisted in showing that tlie experimental curves of E.ISI.T. 
were paralxilas in most cases withi.i the limits of error of his obser- 
vations. He records, however, certain notable divertfencies, parti- 
cularly in the case of iron and nicked, and many others have since 
come to light from other observations. It should aLo be remarked 
that even if the curves were not parabolas, it would always be 
possible to draw parabolas to agree closely with the observations 
over a restricted range of temperature. When the question is 
tested more carefully, either by taking more accurate measurements 
of temperature, or' by extending the observations over a wider 
range, it is found that there are systematic deviations from the 
parabola in the majority of cases, which cannot be explained by 
errors of experiment. A more accurate verification of these rela- 
tions, both at high and low extremes of temperature, has become 
possible of late years owing to the development of the theory and 
application of the platinum resistance thermometer. (See Ther- 
mometry.) The curves in fig. 2 illustrate the diflerences from the 
parabolic formula, measured in degrees of temperature, as observed 
by H. M. Torv (/L A. Report, 1897). The deviations for the copper- 
iron couple, 'and for the copper cast-iron couple over the range 
o® to 200® C., appear to be of the order of i® C., and were carefully 
verified by repeated and independent series of observations. The 
deviations of the platinum and platinum-rhodium 10 per cent. 


couple over the range o" to 1000" C. are shown on a smaller scale, 
ami are seen to be of a similar nature, but rather gre ater in pro- 
portion. It should be observed that these deviations are continuous, 
aiul diiTer in character Irom the abrupt changes observed by Tait 
in special cases. A number of similar deviations at temperatures 
below o® r. were iound by the writer in rediieiug the curves repre- 
senting the observ.itions of Dewar and Fleming {Phil. Mag,, July 
1895) to the normal scale of tem]>erature from the platinum scale 
in wliich they are reconled. In many cases the deviations do not 
appear to favour any simple hypothesis as to the mode of variation 
of 6 ' with tem])erature. but as a rule the indication is that 5 is nearly 
constant, or even diminishes with rise of temperature. It may be 
interesting therefore to consiiler the effect of one or two other 
simple hypotheses with reganl to the mode of variation of 5 with T. 

15. Other Assumption^i. — If we take the analogy of a perfect 
gas and assume 5 = constant, we hav^e 

dEr-jdr- - sjT. dEpiT = .s- log el'JT , . (12) 

/•; ; . , = .s r log eTj v - .s r log // y y . . (13) 

where T and T' arc the temperatures of the junctions, and T,, is 
the neutral ttmiperature. These formulae are not so simple and 
convenient as Tail’s, though apparently founded on a more simple 
assumption, but they fn'qmmtly represent the obscr\'ations more 
closely. If wc sup])osc that s is not quite constant, but increases 
or tliminishcs slightly with change of temperature according to a 
linear formula 5 — (in which Sy repieseiits the constant part 
of 5, and c may have either sign), we obtain a more general formula 
which is evidentlv the sum of flic two previous solutions and may 
be made to cover a greater variety of cases. Another simple and 
possible assumption is that made by A. Stanslield {Phil. Miig.. 
July 180S), that the value of 5 VLiries inversely as the absolute 
temperature. Putting .szzcfl', we obtain 

Erj^n==r\ng,rir-iir^T')iro . • . (' 4 ) 

which is equivalent to the form given by Stansficltl, but witli the 
neutral temperature Ty explicitly included. According to this 
formula, the Peltier effect is a linear function of the temperature. 
It may appear at first sight astonishing that it should be po'=isilde 
to apply so many different assumptions to tin* solution of one and 
the .same problem. In many cases a, formula of tlie last type 
would be quite ina])])lica.ble, as vStanslield remarks, but the ditier- 
eiice belwceu the three is often much less tlian might lie supposed. 
For instance, in tlic case of to per cent. Kh. Pt. - Pt. couple, if we 
calculate three formulae of the above types to satisfy the same 
pair of observations at o®- 445 ® F*. shall find 

that the fonmda .s— constant lies mitlway between that of 'fait 
and that of Stansfield, but tlic difference between the formulae is 
of the same order as that bt.dwism different observers. In this 
particular case the parabolic formula appears to be undoubtedly 
iua<lc(juale. The writer's oivservat ions agree more nearly with the 
assumption A‘ = consl.int, tliosc ol Stansfield with a = c/T. Many 
other iormulac have been suggested. T.. F. C. Holborn and A. Day 
{Perl. A had., iHqy) have gone back to'Tait’s method at high Icinpcra- 
tiircs, employing arcs of parabolas for limiteil ranges. But since 
the parabolic formula is certainly erroneous at low temperatures, 
it can hardly be trusted for exlra])olation above 1000® C. 

16. Absolute Measurement of Thomson Effect. — Another method 
of verifying Tait’s hypotljesis, of greater difticulty but of con- 
siderable interest, is to measure the absoh.ite value of the heat 
absorbed by the Thomson effect, and to observe whether or not 
it varies with tlie temperature. Le Roux {Ann, Chim. Phrs., x, 
p. 201. i8b7) made a number of relative measurements of the 
effect in <liflercnt metals, which agreed qualitatively with obser- 
vations of the thermoelectric power, and showed that the effect 
was proportional to the current for a given temperature gradient. 
Batetli has applied the same metlioil {. 4 read. Set. Turin, i8tS6) to 
the abscilute measurement. He observed with a thermocouple the 
difference of temperature (about ‘oi® C.) produced by the Thomson 
effect in twenty minutes betw(*en two mercury calorimeters, fq 
and 7i.2. surrounding tlie central portions of a pair of rods arranged 
as in Le Roux’s iiudhod (s(‘e Tig. 3). The value of the Thomson 
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Ftg. 3. — Thomson Effect. Batelli (T.o Roux’s Method). 


effect was calculated by multiplying this dilferencc of temperature 
by the thermal capacity of either calorimett*r, ami dividing by the 
current, by the number of seconds in twenty minutes, and by 
twice the difference of temperature (about 20“) biTween the ends 
a and h of either calorimeter. The method appears to be open 
to the objection that the difference of temperature reached in so 
long an interval would be more or less indejiendent of the thermal 
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capacities of the calorimeters, and would also be difficult to measure 
accurately with a thermocouple under the conditions described. 
'ri»e general results of the work appeared to support Tail’s hypo- 
thesis that the effect was proportional to the absolute temperature, 
bi t direct thermoelectric tests do not appear to have been made 
on tlie specimens employetl, which would have aflordetl a valuable 
confirmation by the comparison of tlic values of as in 

Ja hit's expt riiiients. 

rj. RxFcriments . — The method employed by the writer, 

to which allusion has already been made, consisted in observing 
the change of distribution of temperature in terms of the resistance 
. long a wire heated by an electric current, when the heating 
current was reversed. It has been fully described by King {Froc. 
A .'tier, AcaU., June iiSg.'?), who applied it most successfully' to the 
case of copper. Although the ettect in copjier is so small, he suc- 
ceeded in obtaining changes of temperature due to the Thomson 
eflect of tlie onler of i° C., which could be measured with satis- 
fa.tory accuracy. He also determined the effect of change of 
tem|)erature distribution on the rate of generation of heat by the 
current; and on the external loss of heat by radiation, convection 
aiul conduction. It is necessary' to take all tliese conditions care- 
fully into account in calculating Ihe balance due to llic Thomson 
effect. According to ICiiig’s experiments, tlic value of the effect 



Fu;. 4. — Potential Diagrams of Thermocouple on the 
Contact Theory. 


appears to diminish with rise of temperature to a slight extent 
ill copper, but the diminution is so small that he docs not regard 
it as established with certainty. The value found at a temperature 
of 150*^ C. was (-2*5 microjoules per ampere-second per tlegree, 
or +2*5 microvolts per degree in the case of copper, which agrees 
very fairly with the value deduced from thermoelectric tests. The 
value found by Hatelli for iron was - 5 0 microvolts per degree 
at ioS° C.. which ajipcars too small in comparison. These measure- 
ments, though subject to some uncertainty on account of the great 
exjienmeiitai dilficuliies, are a very valuable confirmation of the 
accuracy of Thomson’s theory^ because they show that the magni- 
tude of the effect is of the re(juired order, but they cannot be said 
to be strongly in sup])ort of L'ait’s hypothesis. A comjiarison of 
the results of different observers would also suggest tliat the law of 
variation inay be different in different metals, although the dif- 
ferences in the values of d“FIJT“ may be due in part to differences 
of purity or errors of observation. It would appear, for instance, 
according to the observations of Dewar and Fleming, that the 
value of s for iron is positive below - 150® C., at which point it 
vanishes. At ordinary” temiierature.s the value is negative, increas 
iiig rapidly in the negative (lirection as the temperature rises, 'this 
t night be approjmatelv represented, as already suggested, by a 
linear formula i - cT, 

18. Potential Diai^rmn^ on the Contact Theory . — It is instructive 
to consider the distribution of ]>otential in .a thermoelectric circuit, 
and its relation to the resultant EhM.F. and to the seat of the 
F.M.F. In fig. 4, which is given as an illustration, the cold junc- 
tions arc supposctl to be at o'* C. and the hot junctions at too® ('. 
Noll’s values (Table 1.) are taken for the E.M.F., and it is suppo.sed 
that the coefficient of the Thomson eftect is zero in lead, i.e, that 
there is no K.M.F. and that tlie potential is uniform throughout 
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the length of the lead wire. Taking the lead-iron couple as an 
example, the value of dEjdt at the hot junction Kx)® C. i.s 10*305 
microvolts per degree, and the value of the Peltier coefficient 
P—TdEjdT is ■f- 3 f ^44 microvolts, lii other words, we may suppose 
that there is an E.M.F. of that magnitude situated at the junction 
which causes positive electricity to How from the lead to the iron. 
If the circuit is open, as represented in the diagram, the flow will 
cease as soon as it has raised the potential of the iron 3844 micro- 
volts above that of the lead. In the substance of the iron itself 
tliere is an E.M.F. due to the Thomson effect of about lo micro- 
volts per degree tending to drive positive electricity from hot to 
cold, and raising the cold end of tlie iron 989 microvolts in potential 
above the hot end on open circuit. At the cold junction the iron 
is suppost.'tl to be connected to a piece of Icatl at 0° C., and there 
is a sudden drop of potential due to the Peltier effect of 3648 micro- 
volts. If the circuit is cut at this ])oint, tliere remains a difference 
of potential 7 : = 1184 microvolts, the resultant E.M.F. of the circuit, 
tending to drive positive electricity from the iron to the lead across 
the cold junction. If the circuit is clo.sed, there will be a current 
C^EfU, where the sum of tlie resistances of the lead 

and iron. The How of the current will proiluce a fall of potential 
EN'IR in the load from cold to hot, and EIC'jR in the iron from 
hot to cold, but the potential difference due to the Peltier effect 
at either junction will not be affected. For simplicity in the 
diagram the temjieratiirc gradient has been taken as uniform, 
and the spei-ific heat s — constant, but the total P.D. would be the 
same whatever the gradient. 

Similar diagrams are given in fig. 4 for cadmium in which both 
the s|X‘ciHc heat and the Peltier elfect are positive, and also for 
platinum and nickel in which both coefficients are negative. The 
metals are supposed to be all joined together at the hot junction, 
an<l the circuit cut in the lead near the cold junction. The diagram 
will serve for any selected couple, such as iron-nickel, and is not 
restricted to combinations with lead. 'I he following table shows 
the component parts of the E.M.F. in each case 


Table 111. 


Thermocouple. 

1 *UI 0 

-1*0 

- TOO X Jr,o 


Iron-lea<l 

1 3''^44 ~ 

-1-3648 - 

-988 zs 

+ 1184 

Cadniium-k*ad . 

I - 

-1-823 - 

1-1095 - 

+ 47 ‘ 

i’latiniim-l(*ad 

- T919 - 

-828 . 

-682 -- 

- 4 <jO 

Nickol-lcad 

-8239 - 

- 5206 ' 

•975 == 

- 2058 


'riie components for any” otlier combination of two are found by 
taking the algebraic diHerence of llie values with resj:)cct to lead. 


19. Relation to ihe Volta Effect . — It \s now generally conceded 
that the relatively largo differences of potential observable with 
an elcrlrometcr between metals on open circuit, as discovered 
by Volta, arc fine to the chemical afllnilies of the metals, and 
have no direct relation to thermoelectric phenomena or to the 
Peltier effect. The order of the metals in resped of the two 
effects Is quite different. The potential difference, due to the 
Volta effect in air, has been shown by Thomson (Lord Kelvin) 
and his pupils to be of the same order of magnitude, if not 
absolutely the same, as that produced in a dilute electrolyte in 
which two metallically connected plates {e.g. zinc and copper) 
are immersed. (On this hypothesis, it may be explained by 
regarding the air as an electrolyte of infinite specific resistance.) 
It is also profoundly modified by the state of the exposed sur- 
faces, a coaling of oxide on the copjier greatly* increasing the 
effect, as it would in a voltaic cell. J'he Peltier effect and the 
thermo-E.M.F., on the other hand, do not depend on the 
state of the surfaces, but only on the state of the 
substance. An attempt has been made to explain the Volta 
effect as due to the affinity of the metals for each other, but that 
would not account for the variation of the effect with the state 
of the surface, except as affecting the actual surface of contact. 
It is equally evident that chemical affinity between the metals 
cannot be the explanation of the Peltier This would 

necessitate chemical action at the junction when a current 
passed through it, as in an electrolytic cell, whereas the action 
appears to lie purely^ thermal, and leads to a consistent theory 
on that hypothesis. The chemical action between metals in 
the .solid state must be infinitesimal, and could only suffice to 
produc e small charges analogous to those of frictional electricity ; 
it could not maintain a permanent difference of potential at a 
metallic junction through which a current was passing. Although 
it is possible that differences of potential larger than the Peltier 
effect might exist between two metals in contact on open circuit, 
it is certain that the only effective E.M.F. in practice w the 









I'HERMOELECTRICITY 


820 

Peltier effect, and that the dilTerencc of potential in the substance 
of the metals when the circuit is complete cannot be greater 
than the coeHicient P. The J^diier effect, it ma\' be objected, 
measures that part only of the potential difference which depends 
upon temperature, and can tln rcfore give no inh^rmation a]x)ut 
the absolute potential difference. Put the reason lor concluding 
that there is no other effe('ti\'e source of potential difference 
at the junction besides the Peltier effect, is simply that no 
other appreciable actitm takes place at tho jiuK'tion when 
a current passes except the Peltier generation or absorption 
(.'f heat, 

20. Convection Theory. — ^'fhe idea of con\'ection of heat by an 
electric current, and the phrase “ spei ilic heat of cledraity ” 
were introduced by Tlminson a conve nient mode of exproNsing 
I’ne phenomena of the 'fhomsoii eliecl. He did not intend to 
imply that elee'tricity rCvally possessed a positive or negative 
peciiic liiML, but merely that a (pi.inlily of heat was absorbed 
ni a metal w hen unit quantity of electricity flowed fiami cold to 
liot through a differem'c of temperature of i®. The absorption 
of heat was considered as representing an equivalent conversion 
t'f heat energy into electrical energy in the element. The clc- 
nicnt might thus be regarded as the seat of an E.M.P\, JE-^sdT, 
•.vhere dT is the differeiKc of temperature between its ends. 
'J'he potential diagrams already gi\ en have been drawn on this 
assumption, that tlic Thomson effect is not really due to con- 
vection of heat by the curn'iil, hut is the measure of an E.]\I.F. 
located in the sulxsiam e of the conductor. This view with 
r-jard to the seat of the has been generally taken by 

the majoriiN- of writers on the sulqcct. It is not, however, 
iieces-:aril\’ implied in the reasoning or in the equations given 
by Tliornsnn, which arc not founded on any assuinptions w'ith | 
regard to the scat of the F.^l.F., but only on the balance (-f 
heat absorbed and evolved in all the different p.arts of tlu' 
circuit. In fact, the equations themselves are open to an entirely 
fiflcrent interpretation in this respect from that which is 
generally given. 

Returning again to tlie equations already given in § tt for an 
elementary tliermoconplc, we have the following equivalent 
expressions for the F.^l.F. dE, namely, 

df:=dP-\-{s' - s")dTz^{PiT),tTz^pdT={f/' - pyr, 

in which the coefficient, P, of the Peltier effect, and the thermo- 
electric pow'er, p, of the couple, may be expressed in terms of 
the difference of the thermoelectric powers, p' and /»", of the 
separate metals with respect to a neutral standard. So far as 
these equations are conccrc-cd, we might evidently regard tb.c 
seat of tho IhM.F. as located entirely in the conductors them- 
selves, and not at all at the junctions, if p or (p" ~ p') is the 
difference of the F.M.F.s per degree in corresponding elements 
of the two metal.;. In this case, however, in order to account 
for the phenomenon of the Peltier effect at lh(' junctions, it is 
necessary to suppose that there i.s a real convection 0/ heat l\v an 
electric current, and that the coefheient P or pT is the difference 
of the quantities of heat carried by unit quantity of electricity 
in the two metals. On this hypothesis, if we confine our 
attention to one of the two metals, say /)",m which the current 
is supposed to flow from hot to cold, we (jbserve that p"dT 
expresses the quantity of heat converted into electrical energy 
per unit of electricity by an F.IM.F. // per i® located in the 
element dT. It happens tluit the alisolutc magnitude of p"" 
cannot be experimentally determined, lait this is immaterial, 
as W'c are only corK eriu.d with differences. The (luantity of 
heat liberated by convection as the current flows from hot to 
cold Is represented in the equation by dP = d{pT). Since 
d(p''T)-^p"dT + Tdp'', it is clear that the balance of h(*at 
liberated in the element is only Tdp" — s^'dT, namely, the 
Thomson effect, and i.s not the equivalent of the F.M.F. p"' dT y 
because on this theory the absorption of heat is masked by the 
convection. If /> is constant there is no Thomson effect, but it 
d(.cs not follow that there is no F.M.F. located in the element. 
The Peltier effect, on the other hand, may be ascribed entirely 
to convection. The quantity of heat p^T is brought up to one 


side of the junction per unit of electricity, and the quo.ntity 
of heat p'T taken away on the other. The balance (p" -p')T 
i.s evolved at the junction. If, therefore, we arc prepared to 
admit that an electric current can carry heat, tlie existence of 
the Peltier effect is no proof that a corresponding is 

located at the jimetion, or, in other words, that tb.c conversion 
of heat into electrical energy occurs at this point of the circuit, 
or is due to the contact of dissimilar metals. On the contact 
theory, as generally adopted, the F.M.F. is due entin ly to change 
of .siikstanec (dP-Tdp); on the convection theory, it is due 
iMitirely to change of temperature (pdT). But ihe two ex- 
{U'cssioiis arc equivalent, and give tlic same results. 

21. Potential Diaejama on CiOivcction Theory , — 'Ihc dilfcrenco 
between ihe two theories is most readily appreciated by drawing 
the potential di.igrams corres]^onding to the siippo.sed local ions of 
the F.IM.F. in each case. The contact tlu'ory has l»een already 
illustrated in fig. 4. Corresponding diagrams for lh( same metals 
on the convection theory arc given in fig. 5. In this diagram 
Hic metals are siip^iosed to be all joined togctlicr .ind to lie at 
the same lime potential at the cold junction at 0° C. The ordinate 
of the curve at any teinjieratiire is the diffenaice of potential 
between .iny point the metal and a point in le;ul at the s.ime 
teniperal lire. Since there is no contact F.M.F. on this theory, 
the ordinates al.io reiuesent the F.IM.F. of a theniiocouple un lal- 



le.id, in wliich one junction is at o” C. and tlie other at I ' ( . For 
this reeson tlie potential diagrams on the convection Iheory are 
more simple and useful than those on the contact theory. 'I'lie 
enrve.s of F.M.F. are in fact the most natural and most convenient 
method of recording the numerical data, more j)articularly in casis 
uherc they do iu)l admit of In ing adeqii.aU'ly represented b\- a. 
formula. riie line of lead is taken to be horizontal in the di.igiam, 
because tin* thermoelei tric power, p, may be reckoned Ironi any 
convenient zero. It is not intended to inqily that there is no 
I'l.M.F. in the metal-lead with change of temperature, but that 
the v'lluc of p ill tJiis nuTal is nearly constant, as tlie Thomson 
elfcet is very small. It is very ]>roh;)l)le that llu* absolute value.s 
of p in <lillerent metals are of tiie same* sign and of the same order 
of magnitude, being large com]^ared with the dir.erenri's ohserveil. 
It woukl bvi theoretically ].)ossil)le to nu'a.sure llic al)solute value in 
.some metal by observing witli an eliu tronieler the P.F. between 
parts of the same metal at (lilfeivnt temperatures, but the dilier- 
ence would proljably be of the order of only one-hundredth of a 
volt for a difference of lofj^ (!. It would be sufficiently difficult 
to delect so small a difterence under tlic best conditions. Tlie 
difticulty would be greatly increased, if not jeiidered practically 
•tisiiperable. by tlic large ilifferenre of teiuperaiure. 

22. Condmtinn Theory . — In Thomson’s theory it is expressly 
assumed that llie reversi])l(* tliermal eflects may be considereil 
.st parately w ithout refen iice to conduction. In tlie conduction 
theory of F. W. (k Kohlransch Ann., i«75, vol. 156, p. 601). 

the fundamental postulate is that the thermo-JC.M.F. is due to the 
conduction of heat in the metal, which is contrary to Thomson’s 
theory. It is assumed that a flow of heat Q, due to conduction, 
tends to carry witli it a ])roporLional electric current C = nQ. 'I'Jiis 
is interpreted to mean that there is an F.M.F. dhl-- - okr dT ==■ 
- OdT, in each element, where k is the thtTinal conductivity and 
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f the specific resistanc-.*. The “ thermoelectric constant,’* 0 , of 
h.olilrauscli. is cviilcnlly the same as the Ihcnnoelectric power, p, 
ill Thomson's theory. In order to explain the Peltier effect, Kolil- 
rausch farther assumes that an electric current, C, carries a heat- 
flow. Q = A 0 C. with it, where " H is a constant which can be made 
equal to unity by a proper choice of units.” If A and 0 are constant, 
th.e Peltier effects at the hot and cold junctions arc equal and 
opposite, ;ind may therefore be neglected. The combination of 
the two i)ostulat(is leatls to a complication. Hy the second postu- 
late the flow of the curn'iii increases the heat-llow, and this by 
tlie first jiostulate increases the E.M.F., or the resistance, which 
tlierefore dcpeiuls on tlie current. It is difficult to see liow this 
coiiipUcation can be avoided, unless the first postulate is abandoned, 
and the In at-llow due to conduction is assumed to be independent 
of the tli'Tiiioeleetric phenomena. By applying the first law of 
thermodynamics, ICohlransch deduces that a quantity of heat, 
COUT, is absorbed in the eliMuenl d'F per second by the current C. 
He wrongly identifies this with tlie Thomson effect, by omitting to 
allow for the heat carried. He docs not make any application of 
tlie second law to the theory. If we apply 'fhomson's condition 
P-TdEje' I — Tp. we liave A—T. If we also assume the ratio 
of the current to the heat-llow to be the same in lioth postulates, 
we have a-ijl'e, whence 0 ^-ki'IT. 'fhis condition was ajipliccl 
in iSqq hy C. H. J. B. Liebeiiow {U'icd. Ami., 68, p. 316). It 
sinqilifies the tlieory, and gives a possible relation between the 
constants, but it docs not appear to remove the complication above 
referred lo, which seems to bo insejiarable from any coml notion 
till ory. 

L. Boltzmann Wien. Akad., 1887, vol. 96, p. 1258) gives a 

theoretical discussion of all possible forms of expression for tliermo- 
cleotric phenomena. Neglecting conduction, .all the exjiressions 
which lie gives are equivalent to the equations of Thomson. 
Taking conduction into account in the application of the second 
law of thermodynamics, he jiroposcs to substitute the inequality, 
TUpiKT - P -\2 ljT\ jVy 1 ^/k" r"). instead of the equation given 
by Tliomsoii, namely. P^ rdEjdT. Since, however. Thomson’s 
equation has been so closely verified by Jahn, it is p)robable that 
Boltzmann would now consider that the reversible effects might be 
treated independently of conduction. 

23. Thennoelectric Relations.— A number of suggestions have 
been made as to the possible relations between heat and electri- 
city, and the mechanism by which an elect ri(^ current might also 
be a ('airier of la^at. The simplest is probably that of W. 1 *". Weber 
{Wied. Ann., 1875), who regarded elctlricity as ccfnsisting of 
atoms much smaller than those of matter, and supposed that 
heat was the kinetic energy of these electric atoms. If we 
suppose that i\n elcc'tric current in a metal is a fiow of negative 
electric atoms in one direction, the positive electricity associated 
with the far heavier material atoms remaining practically 
stationary, and if the atomic heat of electricity is of the same 
order as that of an equivalent quantity of hydrogen or any other 
element, the heat carried per ani[)cre-second at 0° ('., namely P, 
would be of the order of ‘030 of a joule, which would be ample 
to account for all the observed effects on the convection theory. 
Others have considered conduction in a metal to be analog(ms 
to electrolytic conduction, and the observed effects to be due 
to “ migration of the ions.” The majority of these theories 
are too vague to be profitably discussed in an article like the 
present, Imt lh(Te can be little doubt that the study of thermo- 
electricity affords one of the most promising roads to the dis- 
covery of the true relations between heat and electricity. 

Alphabetical Index of Symbols . 
a, h. c = Numerical constants in formulae. 

C“k'lcct.ric Current. 

^ K.M.]''. = Eleelroniotivc Force. 

k ^Thermal (.'onclnctivity. 

B^tyoefftcient of Beltier Kfifcct. 
p = Thermoelectric Power. 

- Heat-flow <hic to (.'onduclion. 

B — Fleet rical Resistance ; r. Specific Resistance, 
s —Specific Heat, or Coefficient of 'I'homson Eilcct. 

I I 'em pie rat lire, on the ('eiitigraile Scale. 

7 ‘:- 'reinpoerature on the Absolute Scale. 

(H. L. C.) 

THERMOMETRY (Gr. 6(pfi(U, warm ; pLCTpov, a measure), 
the art of measuring temperature or degree of heat. The instru- 
ments used for this purpose are known as thermometers, or 
sometimes, when the temperatures to be measured are high, 
as pyrometers. 

I. A brief sketch of the evolution of the thermometer is in- 
cluded in the article Heat, §§ 2 and 3. The object of the 
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present article is to discuss the general principles on which the 
accurate measurement of temperature depends, and to describe 
the application of these principles to the construction and use 
of the most imp)ortant types of thermometer. Special attention 
will be devoted to more recent advances in scientific methods 
of testing thermometers and to the application of electrical 
and optical methods to the difficult problem of mt^asuring high 
temperatures. In the arliele Pyrometer an account will be 
found of some of the thermoseopie methods employed in the 
arts for determining high temperatures. 

2. Zero : Fundamental Interval. In all systems of measuring 
temperature it is necessary (i) to choose a zero or starting-point 
from which to reckon, (2) to determine the size of the degree by 
subdividing the interval between two selected fixed points of 
the scale (called the “ fundamental interval ”) into a given 
number of equal parts, 'i'he fundamental interval selected is 
that between the temperature of melting icc and the tem- 
perature of condensing steam, under standard atmospheric 
pressure. On the Centigrade system the fundamental interval 
is divided into 100 parts, and the melting-point of ice is taken 
as the zero of the scale. We shall denote temperature riM'koni il 
on this system by the letter /, or by affixing the letter C. It is 
often convenient to reckon temperature, not from the melting- 
point of icc, but from a theoretical or absolute zero representing 
the lowiist conceivable temperature. We shall denote tem- 
perature reckoned in this manner by the letter 1', or 0, or by 
affixing the letters Abs. In practice, since the absolute zero is 
unattainable, the absolute temperature is deduced from the 
Centigrade temperature by adding a constant quantity, 'h, 
ri'presenting the interval between the absolute zero and the 
mcltuig-point of ice ; thus T - / H- 

3. Arbitrary Scales. — An arbitrary scale can be constructed 
by selecting any physical property of a substance which varies 
regularly with the limipcrature, such as the volume of a Hijuid, 
or the pressure or density of a gas, or the electrical resistance of a 
metal. Thus if V denote the volume of a given mass at the 
temperature /, and if V,„ represent the volumes of the same 
mass at the temperatures 0° and 100° C., the size of 1" C. on 
the scale of this arbitrary thermometer is one hundredth |)art 
of th(5 fundamental interval, namely (V|-Vo)/ioo, and the 
temperature t at volume V is the number of these degrees I'on- 
tuinecl in the expansion V--Vo between o" and P C. We thus 
arrive at the fijrniiila 

?--io.)(V V„)/(V,-V„) . . . (1), 

which is the general expression for the temperature Centigrade 
on any such arbitrary scale, provided that we substitute for V 
the particular physical properly selected as the basis of the 
scale. If we prefer to reckon temperature from an arbitrary 
zero defined by the vanishing of V, whic h may conveniently be 
called the fundamental zero of the si'alc considered, wc ha\'e, 
putting V - o in equation (i), the numc^rical values of the funda- 
mental zero To, and of the temperature '1' reckoned from this 
zero 

T,r. innVJiV, - Vo), and T^T,V/V,~-t \-T, . . . (2). 

It is frecjucntly convenient lo measure temperature in this 
manner when dealing with gases, or electrical resistance ther- 
mometers. 

4. Absolute Scale. — It is necessary for theoretical purposes 
to reduce all experimental results as far as possible to the ab- 
solute scale, defined as explained in Heat, § 21, on the basis of 
Carnot’s principk^ which is independent of the properties of 
any particular substance. Temperature on this scale measured 
from the absolute zero will be denoted by the letter 0, This 
scale can be most nearly realized in practice by observing the 
temperature T on the scale of a gas-lhcrmometer, and making 
special experiments on the? gas to determine how far its scale 
deviates from that of the thermodynamical engine. In the 
case of the gases hydrogen and helium, which can exist in the 
li(|uid state only at very low temperatures, the deviations from 
the absolute scale at ordinary temperatures are so small that 
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they cannot be certainly determined. Thermometers containing 
these gases are generally taken as the ultimate standards of 
reference in practical thermometry. 

Mercurial Thermometry 

5. The most familiar type of thermometer depends on the 
apparent expansion of a liquid hermetically sealed in a glass 
bulb attached to a graduated stem of fine bore. Of all liquid- 
in-glass thermometers those containing mercury are almost 
invariably selected for scientific purposes, although at first 
sight mercury would appear to be the least suitable li(}uid, on 
account of it.? small coefficient of expansion. The smallness of 
the expansion necessitate.s an extremely fine bore for the stem, 
which introduces errors in consequence of the high surface 
tension of mercury. The considerable density of the liquid 
also tends to exaggerate the effects of ('hange of position due 
to \ ariation of the pressure exerted on the interior of the bulb 
by the liejuid column, rhese errors arc small and fairly regular, 
and can be corrected within certain limits. A much more 
serious source of trouble, especially at high temperatures, is 
the imperfect elasticity of the gkuss, which causes more or less ! 
irregular changes in the \ olume of the bulb. The effect of j 
these changes on the readings of the thermometer is enhanced 
by the smallness of the expansion of mercury, and might be 
reduced by employing a more expansible liquid. It is more 
likely, however, that the defed will be remedied by the con- 
struction of thermometers of fused quartz, which is the mo.st 
perfectly elastic solid hitherto discotered. For work at low 
temperatures the range of a mercury thermometer is limited 
by its freezing-point ( 39*^ C.). 

These are the serious disadvantages attending the use of 
mercury, but in other respects it possesses so many advantages 
over alcohol or other substitutes, that it will in all probability 
continue to be used almost exclusively in thermometers of this 
type for scientific work. Among its chief advantages may be 
reckoned its high boiling-point (357° C.), and the absence of 
evaporation from the top of the thread, which is so serious a 
source of error with the alcohol thermometer. With mercury 
the evaporation is almost inappreciable at loo"^ C., and can in 
all cases be avoided by exposing the upper parts of the emergent 
thread to the temperature of the air. Although an evacuated 
mercury thermometer cannot be safely used at temperatures 
over 300® C., owing to the breaking up of the thread of liquid in 
the stem, it has been found possible, by filling the upper part 
of the stem with nitrogen or carbon dioxide under high f)r(\s.surc, 
to extend the range to 550'^ C. A more important advantage 
for accurate work is the fact that mercury does not wet glass, 
and avoids any possible errors due to adherent films of liquid 
on the walls of the tube. J'his greatly facilitates observations, 
and also renders it possible to calibrate the thermometer after 
construction, which {:annot be satisfactorily accornpli.shed with 
other liquids. The process of construction and calibration is 
further facilitated by the fact that nKTcury does not dissolve 
air to any appreciable extent. In t:onsequencc of the regularity 
of expansion of mercury at ordinary temperatures, the scale of 
the mercuiy’ thermometer agrees very closely with that of the 
gas thermometer. The liquid is very easily obtained in a high 
state of purity by distillation, and has practically no chemical 
action on glass. In this respect it is superior to the liquid 
alloy of potassium and sodium, which has been employed in 
some high-temperature thermometers, but which rapidly re- 
duces silica at high temperatures. The high conduc'tivity and 
low specific heat of mercury as compared with most other liquids 
tend to render the thermometer quick and sensitive in action. 
Its opacity considerably facilitates accurate reading, and even 
the smallness of its expansion has one great countervailing 
advantage, in that the correction for stem-exposure is pro- 
portionately reduced. This correction, which (even in the case 
of mercury) may amount to as much as 40"" C. at 550° C., is far 
the most uncertain in its application, and is the most serious 
objection to the use of the liquid-in-glass thermometer at high 
temperatures. 
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6. Construction , — ^'rhe construction of the most accurate type 
of mercury thermometer has undergone some changes of detail 
in recent years. 'I'he range of the most accurate standards 
is generally restricted to tlie fundamental interval. I'hc length 
of a degree on the stem can be increased to any extent by en- 
larging the bulb or diminishing the bore of the sti-m, but it is 
found in practice that there is no advantage in making the scale 
more open than one centimetre to the degree C. in standard 
instruments, or in increasing the number of divi.^^ions beyond 
ten or at most twenty to the degree. Enlarging the bulb makes 
the instrument sluggish, and exaggerates the errors due to 
imperfect elasticity. Diminishing the bore of the tube increases 
the errors due to capillary friction. Even one centimetre to 
the degree is an impracticable scale for thermometers graduated 
continuously from o'’ to 100° C., owing to the excessive length 
of the stem. In order to st^cure so open a scale, it is necessary 
to limit the range to 35", or at most 50'’. I he fixed points o'’ 
and 100° may still be retained, for purposes of testing and re- 
ference, by the device, now commonly employed, of blowing 
auxiliary bulbs or ampoules on the stem, the volume of which 
is carefully adjusted to correspond with the number of degrees 
that it is desired to suppress. 

In the best instnimcnts for work of precision the bulb is not 
blown on the capillary tube itself, but is formed of a separate 
piece of tube fused on the stem. It is possible in this manner 
to secure greater uniformity of strength and regularity of 
dimensions. The thickness of the glass is generally between half 
a millimetre and one millimetre. The advantage in point of 
quickness gained by making the glass thin is more than counter- 
balanced by increased fragility and liability to distortion. The 
best form of bulb is cylindrical, of the same external diameter 
as the stem. The bore of the stem should also be cylindrical, 
and not oval or flattened, in order to diminish errors due to 
capillarity, and to secure the greatest possible uniformity of 
section. The glass should be clear, and not backed with opal, 
both to admit of reading from cither side, and to minimize risk 
of bending or distortion. In the commoner sorts of ther- 
mometers, which are intended for rough purposes and to l)e 
read without the application of minute corrections, it is not 
unusual to divide the tube into divisions of equal volume by a 
preliminary calibration. In the most accurate instruments it 
is preferable to divide the tube into divisions of equal length, 
as this can be more accurately effected. The corrections to be 
applied to the readings to allow for inequalities of bore can be 
most satisfactorily determined in the case of mercury thermo- 
meters by calibrating the tube after the instrument is completed 
(see Calibration). This correction is known as the “ cali- 
bration correction.” Instead of being separately determined 
it may be included in the scale correction by comparison with 
a standard instrument, such as a platinum-resistance ther- 
mometer. 

7. Corrections , — The corrections to be applied to the readings 
of a mercury thermometer, in addition to the calibration correc- 
tion, may be summarized under the following heads : (i.) Zero, 
(ii). Fundamental Interval, (iii.) Internal and External Pres- 
sure. (iv.) Stem Exposure, (v.) Scale Correction, including 
Poggendorff’s correction. 

(I) 'J'he ckciHf^cs of zero arc of two kinds, {a) Secular rise of 
zero due to gradual recovery from changes or strains acquired by 
the bulb during the process 01 manufacture. This ]>rocess may be 
hastened and subsequent changes practically eliminated by anneal- 
ing the bulb after manufacture, and before iinal adjustment, at a 
high temperature, such as that of boiling sulphur (about 450® C.)- 
A thermometer which has not been so treated may show a rise of 
zero amounting to as much Jis 20° or 30® when exposed for some 
time to a temperature of 350® C. (b) Temporary depression of zero 
after each exposure to a high temperature, followed by a slow 
recovery which may last for days or weeks. The best thermo- 
meters of hard glass show a depression of zero amounting to about 
one-tenth of i® ('. after exposure to 100° C. In softer glass the 
depression is usually greater and more persistent, and may amount 
to half a degree after 100® C. At higher temperatures tlie depres- 
sion generally increases roughly as the S(piare of the temperature 
above o® C. It may amount to 2® or 3® at 300® C, The effect 
cannot be calculated or f)rcdicted in any series of observations. 
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bfc.'iuse it <lepciuls in so complicated a manner on the past history 
and on thr time. It is a most serious (iithculty in accurate mer- 
curial thermometry, especially at high temperatures. The most 
satisfactory nietliod of correction ai)pears to be to observe tlie 
zero immrdiatfly after each reading, and to reckon the tem|)erature 
from the Aariable zero thus observed, rhe rationale of this ]>ro- 
cedoi'e is that the depression is i)roduced at the high temperature 
much mor( rapidly than the subsequent recovery at the low tempera- 
ture. Tin thermometer is taken from the bath and allowed to 
cool rapidly by free exposure to the air. As soon as it reaches 
40^ or 50" C., it is plunged in the melting ice, and the lowest point 
leached is taken as the teiii])orary zero. 

The following formulae have been tiroposed by various observers 
to represent the depression of zero for dilftTent kinds of glass : — 

Fernet, Krenchrr/.s7<v/, t/;; --(.)•( )() 4 (»(//i<x))“ 

Guillaumi, rerre dur, o~ (. r/c — (8886/ {-10*84/-) 10 ’^ 

Bottcher, Cristal dur, o- uz~{yi)ye)t ;-32g/“)io“’ 

,, Jena, 16, iii., d2 = (7ioo/ - 8/-) to ’ 



The symbol dz in these formulae stands for the depression of 
zero produced by an exposure to a temperature /. The de])rcssion 
is about three times as large in French crystal as in English Hint 
glass, and varies roughly as the stjuare of /. Verre dur and Jena, 
16, iii., .ire varieties of hard glass chosen as standards in France 
and (iermany respectively, on account of the com]>aratively small 
depression of zero to which they are lialde. At low temjieratures. 
up to 50' the depression is very nearly pro])ortional to /, but 
at temperatures above 100*^ C. it is necessary to adopt another 
formula Jii which the term de])endiiig uj^on /* is mem* important. 
The.se formulae are useful as giving an i<lea of the probable size 
of the correction in any case, but tlicy cannot be em])loyed in 
practice excejit in the simplest cases and at 
low temperatures. On account of tliese tem- 
porary changes of zero, a iuerc\iry thermo- 
meter intended for the most accurate work 
at ordinary tem]H*ratures (as in calorimetry) 
sliouki ])referal)ly never be heated above 40° 
or ('., and certainly never above kkF C. 
.'\bove lOo"' C. the changes of zero become 
more irregular and more variable, de])ending 
on the rate of cooling and on the sequence 
of previous observations, so that even if the 
method of observing the zero after each 
rca<ling is adoi)led, the order of precision 
attainable rapidly diminishes. 

( 11 ) h'uudainental Interval , — The thermo- 
meter to be tested is expo.sed to steam 
condensing at atmosjihcric pn\ssure in an 
a]i])aratus which is often calk'd a “ hy]>so- 
ineter." ronstruct<<l with flouble waifs to 
protect the inner tul.)e containing the thermo- 
meter from any cooling by radiation. The 
standard atmosjiJieric pressure at which the 
temperature c)f the steam is by <lefinition 
e(]ual to loo^ is ecjuivalent to that ])ro- 
duceil by a column of mercury at 0° C. aiul 
760 millimetres high, the force of gravitation 
being e(pial to that at sea-k*vel in latitude 
4=;", Tli(‘ atmospheric pressure at the time 
of oKservation is recluced to tlie.se unil.s by applying tlie usual 
corrections tor temperature and gravitation. If the pressure 
is near 760 mm., tlie temperature of tin* steam may be de- 
duced by assuming that it increases at the rate of l° C. for 
2 J 2 mm. of pressure, [f the ])ressure is not near 760 mm., the 
application of the correction is less rertaiu, but is generally taken 
from Regnault’s tables, from w'hich the following data are ex- 
tracted. Thermometers cannot be satisfactorily tested at an 
elevated station where the height of the barometer H is less than 
700 mm., as the steam point is too uncertain. 

A convenient type of hypsometer is shown in fig. i. The 
boiler B is separate from the steam-jacket A surrounding the 
thi*rmometer. A gauge G is provided for indicating the steam 
pressure (difference from atmospheric) and a condenser C for 
returning the condensed steam to the boiler. The thermometer 
is observed by the microscope M. 
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steam point. If n be the interval in degrees of the scale between 
the two observations, and if /^ be the temperature of the steam, 
the fundamental interval of the thermometer may be taken as 
icx) ii/Zi. provided that /, is nearly km)'" C. Since all the reiidings 
of a thermometer have to lie corrected for the error of the funda- 
mental interval, by dividing by the fundamental interval thus 
observed anti multiplying by 100, it is a matter of some con- 
venience in practice to have the instrument graduated so that the 
diflerence iK'tween the readings in ice and at itxF C. is very nearly 
of the stem. The correction can then be ajiplied as a small 
l^ercentage independently of the otluT corrections. The method of 
determining the fundamental interval above described applies to 
all other kinds of thermometers, except that it is not generally 
necessary to observe the zero after the steam ]}Oint. The tem]>era- 
tiire of the steam /^ should be expressed in the scale of the ther- 
mometer tested, if the scale ditters appreciably from that of 
Regnanlt. 

. (Ill) Pressure Correction . — The corrections for variations of 
internal and external pressure on the bulb are of some importance 
in accurate thermometry, but can be applied with considerable 
certainty at motleratc temperatures. The correction for external 
pressure is assumed to be proportional to the change of pressure, 
and to be inrlepenilent of the temperature. It is generally deter- 
mined by enclosing the thermometer to be tested in a vessel of 
water, and observing the change of reading on exhausting or 
readmitting the air. 'I'he correction is generally between one and 
two thousandths of a degree jxr centimetre of mercury change of 
pressure, but must be determined for each thermometer, as it 
depc'iids on the nature of the glass and on the form and thickness 
of the walls of the bulb, 'the coetlicient of the correction for 
internal pressure is greater than that for external pressure by the 
diltereiice between the com])re.ssibility of mercury ami that of glass, 
and may be calculateii from it by assuming this relation. If 
are the external and internal coetbt ients, expressed in degrees of 
temperature per centimetre of mercury, we have the relation 

— i o*oo(.)i 5, degrees per cm. of mercury , . (6) 

Tlie coefficient of internal ])rcssure can also be determined by 
taking readings in the horizontal aiul vertical positions when the 
thermometer is at some steady temjKTature such as that of ice or 
steam, 'fhe reading of the thermometer is generally reduced to an 
extt'rnal pressun* of one standard atmosphere, and to an internal 
pressure corresponding to the horizontal jiosition. It is also 
possible to include the intern.'d ]->ressurc correction in the scale 
correction, if the thermometer is always read in the vertical posi- 
tion. In aiklilion to the variations of internal jiressurc due to the 
column of nuTCury in the stem, there are variations due to capil- 
larit)'. 'i'he internal pressure is greater when the mercury is rising 
than when it is falling, and the reading is depressed to an extent 
depending the fineness of the bore ami the thinness of the walls 
of the bulb, 'fhe capillary pressure does not depend only on the 
bore of the tube, but also a])pnreutly to an even greater extent on 
the slate of the walls of the tube, 'fhe least trace of dirt on the 
glass or on tlie merniry is capable of producing capillary jircssiires 
much greater than woukl be calcnlate<l from the diameter of tlie 
tul>c. Even in the best thermometers, when there are no in- 
equalities of bore sufficient to account for the observed variations, 
it is seldom found that the mcTcury runs equally easily in all parts 
of the stem. These variations tif ca])illary jin-ssure are somewhat 
cajiricious, and set a limit to the onler of accuracy .attainable with 
the mercury thermometer. It appears that the <lifference of reading 
of a good thermometer bctw’een a rising and falling meniscus may 
amount to five or ten thousandths of a degree, 'fhe diifercnce 
may be reduceil by continuous tapping, but it is generally best 
to take readings always on .a rising column, especially as the varia- 
tifins in the angle of contact, and therefore in the capillary pressure, 
apjiear to be much smaller for the rising meniscus. In ordinary 
work the zero reading and the steam reading would both generally 
correspoiul to a falling meniscus ; tlic former necessarily, the latter 
on .account of the phenomenon of the temporary depression of 
zero, which causes tlic thermometer to read higher during the first 
moments of its t^xposiire to steam than it floes when the expan.sion 
of the bulb has reached its limit. It is easy to secure a rising 
meniscus at the steam point by momentarily cooling the ther- 
mometer. At the zero point the meniscus generally begins to rise 


'fAi.i-K —Temperature 0/ Steam at pressures from 700 to 710 mm. 
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If the barometer has a brass scale correct at o‘^ c'., and H be the 
reading in millimetres, the correction for temjK-rature is made 
approximately by subtracting 0*00163 II mm. 

If L is the latitude and M the height of the station in metres 
above the sca-level, the correction for gravitation is approximately 
made by subtracting (o*ckj26 cos 2L-f o-cxjckxiozM) H mm. 

The zero of the thermometer is observed immediately after the 


after five or ten minutes. The question, however, is not of much 
importance, as the error, if any, is regular, and the correction for 
capillarity is necessarily uncertain. 

(IV) Stem-Hxposure Correction . — When the bulb of a mercury 
thermometer is immersed in a bath at a temperature /, and a part 
of the column of mercury having a length of n degrees is exposed 
to a lower temperature L, the reading of the thermometer will be 
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lower by a x n x {t - L) degrees (nearly) than it would have l>een if 
the whole of the inercury and stem had been at the Uuiiperature /. 
The factor a in this expression is the aj)parent coelliei«*nt of expan- 
sion of mercury in glass, and varies from axH)! 50 to •(kh>i(> 5 for 
different kinds of glass. In order to apply this correction, it is 
usual to ob-ierve f., by means of an auxiliary “ steiii-therinoineter " 
with its bulb placed near the middle of the ciiieigeiit column n. 
Occasionally slein-thermoiufters with long thin bulbs are einjdoyed 
to give more nearly the average temperature of the whole emergent 
column. Owing to conductiem along the stt'm of the thermometer, 
and to heated vapours near the bath, the mean teinjKTatm’e deter- 
tniiieil in this inanntT is generally too low. To allow for this em])iri- 
cally, an arbitrary reduction is often made in flu* value taken ff)r 
;; or a, but this cannot be rcg.inlod as satisfactory for work of 
precision. The only practical ineiluHl of rediuiiig the coriecliou 
IS to lirnii the number of degrees n exiiosed, or, in other vortls. 
to work with thermometers of “ limited niiige.” Each of these 
tliermometers must then l)e corrected by coiiipnrisori with a stanilard 
thermometer free from .stem-exposure correction, such as a platinum- 
resistance thermometer. To secure results of any value tlie correc- 
tion must be determinetl at each point under the actual conditions 
of observation under which the thermometer is to be used. In 
work of precision it is necessary to use ten or twenty tlieimometers 
to cover .1 range of j5<hV'. as this is the only iiiethrxl of securing 
an open scale and rea.sonable accuracy as regards stem-exposure. 
To (piote the ()]nnion of C'. K. (biillaume. one of the leading autho- 
rities on mercurird tlu'iiiiometry : “ ^Vllen this correction is large, 
it cannot generally be determined with sulficient approximation 
for measurements of precision. The mercury thermometer shoukl 
then be replactxl bv other instruments, among wliich those Ixised 
on the variation of the electrical resistance of metals hold the 
first r.mk.’* 

(\') Siiilr Correctiim . — The correction rccpiired to reduce the 
readings of a nuTciirial thermometer to the normal scale may 
ajipropriately be called the “ scale correction.'* One of tlie chief 
advantages of the mercurial theriuomeUu* for scieutihe purposes is 
that its scale agrees very closely with the thermodynamical scale 
b(*t\\een 0° and 2(jo° C. The scale corrections of the standard 
French thermometers of verre dur have been very carefully deter- 
mined over the range to 8u° C. by P, Chappuis using a constant- 
volume gas thermometer containing hydrogen (at an initial pres- 
sure of one metre of mercury at 0“ C.) as tlic representative of the 
normal scale. His observations between and 80^ C. are repre- 
sented by the <piartic equation 

i;i - = loo) ( - 61 •8594-0-4735 1 /- 0-0011577 i -) X 10'“. (;) 

in which and t,„ rcjircsent temperature on the scales of tlie 
hydrogen and mercury tliermometi rs r<'s].)ectively. The vrne dur 
mercury thermometer reads 0*112^’ C. above the hydrogen tlierriio- 
meter at 40'’ t'. where the diherence of the scales is a maximum. 
The .scale corrections of tlie Jena-glass tliermometers, deiluced by 
comparison with the French verre dur, appear to be praclieally of 
the same magnitude, but show dilh rencM's of as much as o-okP C. 
on either side of the mean. It may be ([uesiioned whether it is 
possible to construct mercury thermometers with scales agreeing 
more closely than this, owing to incvital'le variations in the ciuality 
and treatment of the glass. According to (iiiillauiiie, the scale of 
a French cristal thermometer /,- differs frtuii that of the .standard 
verre dur between and 50° C., according to the cubic formula 

-- /)(i4-i 26 - (voji i/) :< io'« . . (S) 

According to some unpublished observations inaile by the writer in 
1893-1894. the scale of an English flint-glass lhcrTnomel:cr, tested 
by comparison with a platinum thermometer, does not difler from 
that of the constant- pre-su re air thermometer by more than one or 
two hundredths of a degree between 0° and too® C. But for the 
coinpari.son of the scales to be of any value, it would be necessary 
to stmly a large number of such thermometers. It is possible to 
obtain much more consistent results if the thermometers are not 
heated above 5 o'’ C. 

The comparisons of the vttre dur thermometers wdth the normal 
scale at the International Bureau at Paris have not as yet extended 
beyond icx)'’ C. 'I'he most important oliscrvations on the inereury 
thermometer above the.se limits appear to be those of RegnauU. 
The later observations of J. M. ('rafts ivere confined to Erencli 
thermometers of cristal dur {Comptes Rcudus, 1882. 05, i>. 

He found the following deviations from the hydrogen scale : — 

th 150° 170® 2<K)® 2U® 2=;“'^ 280® 300® 3^0® 

tn-Un d’-ss 4'-35 'V’^7 - *^’2 --26 - -63 - I- 2 I - 2 - 4 « 

The correction changes sign at about 230® C., ownng to the rapid 
increjise in the expansion of mercury. Between o® and 150® it 
woukl ap]>car that the coefficient of expansion of glass increases 
more rapitlly than that of mercury. 

Pof^gendorjf* s Correction . — It should be observed that, since in the 
construction of a mercury thermometer tlie tube is divided or 
calibrated .so as to read in divisions of equal volume when Hie 
whole of the tube i.s at one temperature, the degrees do not as a 
mnttcr of fact corresjiond to <*(]iin.l increments of the apparent 
expansion of mercury. The .scale do( s rot tluTefore agri*c in 


practice wdth the theoretical formula (i) for the scalf of the expan- 
sion of mercury, since the expansion is measured in a tube which 
itself is expantling. A .similar argument applies to tlie method of 
the w-eiglit thernioniet(‘r, in which the overflow is measured by 
weight. Even if the expansion of mercury and glass were botli 
uniform, as measured on the thermodynamical scale, the scale of 
the mercury thermonitder, as ordinarily calibrated, would not agree 
with the thermodynamical scale. The difference can be easily 
calculated if the actual expansion of mercury and glass is known. 
The correction is know-ii as I’oggemlorff s, but is gem rally included 
in the .scale correction, and is not applied .separately. It has the 
elfect of making the thermometer read higher at temperatures 
btdweeii o® ami lou® than it would if the divisions ot ihe stem did 



Fk;. 2. — Differences between Scales of Mercury, and (ias 'riiermo- 
nieters and ilydrogim Scale, accoriling to Guillaume inul 
(happuis. 

not expand as the temperature rose. The amount of the correction 
for verre dur is given by ('.uillaume as 

P.C. —/(roo - /)(23-92o-f 0-0240/) X ID . . (9) 

'file value of this correction is betw-een -ofio® and *080® at 50'* ('. 
for different thermometers. 

Gas Thermometry 

8. I'hc deviations of tlic gas thermometer from the absolute 
scale are .so .small that this instrument is now universally 
regarded as the ultimate? standard in thermorntdry. It bad, in 
fact, already been adopted for this puiposc by Rcgnault and 
others, on a priori considerations, before the absolute .scpIo 
itself had been invented. Although the indications of a gas 
thermometer are not absolutely independent of the i hanges ot 
volume of the envelope or bulb in which the gas is contained, 
the effect of any uncertainty in this respect is minimized by tlu‘ 
relatively large expansibility of the gas. 'the capricious clianges 
of volume of the bulb, which are so great a dilliculty in mer- 
curial thcrmonietry, arc twenty limes lc.ss important in the case 
of the gas thermometer. As additional reasons for the choi(-e 
wc have the great simplicity of the laws of ga.ses, and the 
approximate equality of exp'ansion and ('lose agreement of the 
thermornctric .scales of all gases, provid(?d that they arc above 
their critical temperatures. Salqect to this conditiem, at 
moderate pressures and provided that they an? not dissociated 
or d('comp(jsed, all gases .satisfy approximately the laws of 
Boyle and Ouirles. These two laws are combined in the charac- 
teristic e(piation of the gaseous state, viz., /w--- RT, in w'hich 
p is the pressure and v the volunu^ of unit: mass of the gas in 
question, and R is a constant which varies inversely as the 
molecular weight of the gas, and Is approximately equal to the 
difference of the spec ific heats. 

9. Practical Conditions , — In practice it is not convenient to 
deal with unit mass, but with an arbitrary mass M occupying 
a .space V, so that the .specific volume 77 = V/M. It is also 
necessary to measure the pressure p in terms of mercury columns, 
and not in absolute units. The numeri('al value of the constant 
R is adjust('d to .suit these conditions, but i.s of no consecjucnco 
in thermometry, as we are concerned with ratios and differences 
only, 'rhe cejuation may be written in the form T~/)V/RM, 
but in ord(‘r to satisfy the e.ssential conditii^n that T shall bo a 
definite function of the temperature in the c ase of a gas which 
does not .satisfy Boyle\s law exactly, it is necessary to limit 
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the application of the equation to special cases which lead to 
di:finite, but not necessarily identical, thermometric scales. 
There an' three spet'ial cases of practical importance, corre- 
sponding to three essentially distinct experimental methods. 

(i.) Volumetric Method (constant-pressure). — In this method 
V is variable and p and M are constant. This method wtus 
employed by Gay-Lussac, and is typified in the ideal thermo- 
meter with reservoir of variable capacity designed by Lord 
Kelvin {Kncy, Brit., ed. ix., vol. xi. p. 575, fig. 10), It corre- 
sponds to the method ordinarily employed in the common 
liquid-in-glass thermometer, but is not satisfactory in practice, 
owing to the difficulty of making a bulb of variable and 
measurable volume the whole of which can be exposed to the 
temperature to be measured. 

(ii.) Mn nometric Method (constant-volume or density). — In 
this method p is variable and V and M are constant. Varia- 
tions of temperature arc observed and measured by observing 
the corresponding variations of pressure with a mercury mano- 
meter, k(‘eping a constant mass, M, of gas enclosed in a volume, 
V, which is constant except for the unavoidable but small 
expansion of the material of which the bulb is made. 

(iii.) Cfravimeiric Method (eonstaiit-pressurc). — In this method 
M is variable and p and V” are constant. This method is gene- 
rally confounded with (i.) under the name of the constant- 
pressure method, but it really corresponds to the method of 
the w('ight thermometer, or the “ overflow ’’ method, and is 
quite distinct from an experimental standpoint, although it 
leads to the same thermometric scale. In applying this method, 
I he weight M of the vapour itself may be measured, as in 
j^egnault’s m<‘rcury-vapour thermometer, or in Deville and 
Troost’s iodine- vapour tliermometer. 'I'hc best method of 
measuring the overflow is that of weighing mercury displa.('ed 
l)y the gas. 'Ihe mass of the overflow may also be estimated 
by observing its volume in a graduated tube, but this method 
is much l<*ss accurate. 

In addition to the above, there are mixed methods in which 
both p and V or M are variable, such as those employed by 
Rndbcrg or Becquerel ; but these are unsatisfactory for pre- 
cision, as not leading to a sufficiently definite thermometric 
scale. There is also a variation of the constant- volume method 
(ii.), in which the pressure is measured by the volumetric 
compression of an equal mass of gas kept at a constant tempcni- 
ture, instead of by a manometer. This method is experimentally 
.similar to (iii.), and gives the same equations, but a different 
thermometric scale from either (ii.) or (iii.). It will be considered 
with method (iii.), as the apparatus rec|uired is the same, and 
it is useful for testing the theory of the instrument. We .shall 
cvinsider in detail methods (ii.) and (iii.) only, as they are the 
most important for accurate \vork. 

10. Construction of Apparatus. — ^The manornelric or constant- 
volume method was selected by Regnault as the standard, and 
liLis been most generally adopted since his time. His apparatus 
has not been modified except in points of detail. A description 
of his instrument will be found in most text-books on heat. 

A simple and convenient form of the instrument for general use 
i.s Jolly’s (described in Poggcndorff’s Juhelband, p. 82, 1874), and 
nq)rcsenlcd in fig. 3. The two vertical tubes of the manometer 
lire connected by an india-rubber tube ]jroperly strengthened by a 
cotton covering, and they can be made to slide vertically up and 
down a v.'ooden pillar which supports them ; tliey are provitied 
with clanqis for fixing them in any position and a tangent screw 
for fine adjustment. The connexion between the bulb and the 
manometer is made by means of a three-way tap. The scale of 
the instrument is engraved on the back of a strip of plane mirror 
before jilvering, and the divisions arc carried sulficiently far acro.ss 
the scale for the reflections of the two surfaces of the mercury to 
be visible behind tlie scale. Parallax can thus be avoided and 
an accurate reading obtained without the necessity of using a 
cathetometer. In order to allow for the expansion of the glass 
of the reservoir a weight-thermometer Vndb is supplied with the 
instrument, made from another specimen of the same kind of 
glass, and the relative expansion of the mercury and the glass 
can thus be determined bv the observer himself. The volume of 
the air-bulb and that of the capillary tube and the small portion 
of the manometer tube above the small beak of glass, the point of 
which serves as the fiducial mark, are determined by the instni- 


ment-niakers. Tlic improvements introduced by Chappuis, of the 
International Bureau at Sevres, in the construction of the con- 
stant-volume hydrogen thermometer selected liy the committee 
for the determination of the normal scale, are descrilicd in the 
text-books (e.g. Watsop.’s Physics). The most important i.s the 
combination of the manometer and the 
barometer into a single instrument with 
a .single scale, thus reducing tlic number 
of readings required. I'he level of th(^ 
mercury in the branch of the manc- 
nieter communicating with the bulb cl 
the gas thermometer is adjusted in the 
usual manner up to a fixed contact-point, 
so as to reduce the contained gas to a 
constant volume. Simultaneously the 
barometer branch of the manometer is 
adjusted so that the surface of the 
mercury makes contact with another 
point fixed in the up])er end of the 
barometer tube. The (iistance between 
the two contact-points, giving the ])res- 
surc of the gas in the thermomet(*r, is 
deduced from the reading of a vernier 
fixed relatively to tlie upper contact- 
point. This metliod of reading the pres- 
sure is pivib.nbly more accurate than the 
method of tl.c cathetometer which is 
usually employed, but has the tlisadvan- 
tage of recpiiring a double adjustment. 

11, Pressure Correction. — In the prao 
ticiil application of the manomctric 
method there are certain corrections 
peculiar to the method, of which 
account must be taken in work of 
precision. The volume of the bulb 
is not accurately cemstant, but varies 
with change of pressure and tempera- 
ture. The thermal expansion of the 
hulh is common to all methods, and will be considered 
in detail later. The pressure correction is small, and is 
determined in the .same manner as for a mc'reury thermo- 
meter. The value so delcrmim'd, however, doc.s not ap])ly 
strictly except at the tcmpi'raturc to which it refers. If the 
pressLirc-coeflicicnt were constant at all temptaaturcs and equal 
to e, the pressure corredion, dt, at any point i of the scale 
would be obtainable from the simple hirmiiln 

r// .c/V(/- i(,<))/T, . . . . (10) 

where po is the initial pressure at the temperature But as 
the coefficient probably varies in an unknown manner, the 
correction is somewhat uneertain, especially at high tempera- 
tures. Another very necessary but somewhat troublesome 
correction is the reduction of the manometer readings to allow 
for the varying temperatures of the mercury and scale. Since 
it is generally impracticalilc to immerse the manometer in a 
liquid batli to secure certainty and uniformity of temperature, 
the temperature must be estimated from the readings of 
mercury thermometers suspended in mercury tubes or in the 
air near the manometer. It is tlierefore ncccs.sary to work in 
a room specially designed to secure great constancy of tempera- 
ture, and to screen the manometer with the utmost care from 
the source of heat in measurements of high temperature. 
Regnault considered that the limit of accuracy of corri'ction 
was one-tenth of a millimetre of mercury, but it is probably 
possible to measure to one-hiindrcdth as a mean of several 
readings under the best conditions, at ordinar}^ temperatures# 

12. Stem-Exposure. — In all gas thermometers it is necessary 
in practice that the part of the gas in contact with the mercury 
or other liquid in the manometer should not be heated, but 
kept at a nearly constant temperature. The space above the 
mercury, together with the expo.scd portion of the capillary 
tube connecting the manometer with the thermometric bulb, 
may be called the “ dead space.” If the volume of the dead 
space is kept as nearly as possible constant by adjusting the 
mercury always up to a fixed mark, the quantity of air in this 
.space varies nearly in direct proportion to the pressure, i,e* 
in proportion to the temperature of the thermometric bulb 
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at constant volume. This necessitates the application of a stem- 
exposure correction, the value of which is approximately given 
by the formula 

where r is the ratio of the volume of the dead space to the 
\ olume of the thermometric bulb, and X, is the mean tempera- 
ture of the dead space, which is supposed to be constant. The 
magnitude of the correction is proportional to the ratio r, and 
increases very rapidly at high temperatures. If the dead space 
is I per cent, of the bulb, the correction will amount to only 
onc-tenth of a degree at 50"^ C., but reaches 5*^ at 445^^ C., and 
at 1000° C. It is for this reason important in high-tem- 
perature work to keep the dead space as small as possible and 
to know its volume accurately. With a mercury manometer, 
the volume is liable to a slight uncertainty on acc ount of changes 
of shape? in the meniscus, as it is necessary to use a wide tube 
in order to secure accurate measurements of pressure. 

13. Compensation Method with Oil-Gauge , — It is possible to 
avoid this difliculty, and to make the dead space very small, 

by employing oil or sulphuric acid or other 
non-\'olatile liquid to confine the gas in place 
of mercury (Phil, Trans. y A, 1887, p. 171). 
The employment of a liquid which wets the 
tube makes it possil)le to use a much smaller 
bore, and also greatly facilitates the reading 
of small changes of pressure. At the same 
time the instrument may be arranged so 
that the dead space correction is automatic- 
ally eliminated with much greater accuracy 
than it can be calculated. This is effected 
as shown diagrammatically in fig. 4, by 
placing side by side with the tube AB, 
connecting the bulb B to the manometer A, 
an exact duplicate CD, closed at the end 1 ), 
and containing liquid in the limb C, which is 
of the same size as the branch A of the 
manometer and in direct communication 
with it. The tube CD, which is called the 
compensating tube, contains a constant mass 
of gas under exactly similar conditions of 
volume and temperature to the tube AB. If 
therefore the level of the liquid is always 
^ c'om^iVsaboiv”^ adjusted to be the same in l)oth tubes AB 
and CD, the mass of gas contained in the 
dead space AB will also be constant, and is automatk'ally 
eliminated from the equations, as they contain differences only. 

14. Gravimetric Method . — In the writer’s opinion, the gravi- 
metric or overflow method, although it has .seldom been 
adopted, and is not generally regarded as the most accurate, is 
much to be preferred to the manometric method, especially for 
work at high temperatures. It is free from the uncertain 
corrections above enumerated as being peculiar to the mano- 
metric method. The apparatus is much simpler to manipulate 
and less costly to construct. If the pressure is kept constant 
and equal to the external atmospheric pressure, there is no 
strain of the bulb, which is particularly important at high 
temperatures. There is no dead space correction so long iis 
the temperature of the dead space is kept constant. The 
troublesome operation of reading and adjusting the mercury 
columns of the manometer is replaced by the simpler and more 
accurate operation of weighing the mercury displaced, which can 
be performed at leisure. The uncertain correction for the tem- 
perature of the mercury in the manometer is entirely avoided. 

The reasons which led Rcgnault to prefer the constant-volume 
thermometer are frequently quoted, and are generally accepted 
as entirely conclusive, but it is very easy to construct the 
constant-pressure or gravimetric instrument in such a manner 
as to escape the objections which he urges against it. Briefly 
stated, his objections are as follows : (i) Any error in the 
observation of the temperature of the gas in the overflow space 
produces a considerable error in the temperature deduced, when 
the volume of the overflow is large. This source of error is 
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very simply avoided by keeping the whole of the overflow in 
melting ice, an expedient which also considerably simplifies the 
equations. It happened that Regnault\s form of thermometer 
could not be treated in this manner, because he had to observe 
the level of the mercury in order to measure the pressure and 
the volume. It is much better, however, to use a separate 
gauge, containing oil or sulphuric acid, for observing small 
changes of pressure. The use of ice also eliminat(\s the correc- 
tion for the variation of density of the mercury by which the 
overflow is measured. (2) Regnault’s second objection was 
that an error in the measurement of the pre.ssure, or in reading 
the baronu'ter, was more serious at high temperatures in the 
case of the constant-pressure thermometer than in the con- 
stant-volume method. Owing to the incessant variations in 
the pressure of the atmosphere, and in the temperature of the 
mercury columns, he did not feel able to rely on the pressure 
readings (depending on observations of four mercury surfaces 
with the cathetometer) to less than a tenth of a millimetre of 
mercury, which experience .showed to be about the limit of 
accuracy of his observations. I'his would be equivalent to an 
error of 0*036° with the constant-volume thermometer at any 
point of the scale, but with the constant-pressure thermometer 
the error would be larger at higher temperatures, since the 
pressure does not increase in proportion to the temperature. 
This objection is really unsound, because the ideal condition 
to be aimed at is to keep the proportionate error t/T/T constant, 
'i'hat the proportionate error diminishes with rise of tempera- 
ture, in the case of the constant-volume thermometer, is really 
of no advantage, because we can never hope to be able to 
measure high temperatures with gTcater proportionate accuracy 
than ordinary temperatures. The great increase of pressure at 
high temperatures in the manometric method is really a serious 
disadvantage, because it becomes necessary to work with much 
lower initial pressures, which implies inferior accuracy at 
ordinary temperatures and in the determination of the initial 
pressure and the fundamental interval. 

15. Compensated Differential Gas Thermometer . — ^The chief 
advantage of the gravimetric method, whi(?h Regnault and 
others appear to have missed, is that it is possible to make 
the measurements altogether independent of the atmospheric 
pressure and of the observation of mercury columns. This is 
accomplished by using, as a standard of constant pressure, a 
bulb S, fig. 5, containing a constant mass of gas in melting ice, 
side by side with the bulb M, in wliich the volume of the over- 
flow is measured. Tlie pressure in the thermometric bulb T is 
adjusted to ecjuality with the standard by means of a delicate 
oil-gauge G of small bore, in wliich the difference of pressure i.s 
observed by means of a cathetometer microscope. This kind 
of gauge permits the rapid observation of small changes of 
pressure, and is far more accurate and delicate than the mercury 
manometer. The fundamental measurement of the volume of 
the overflow in terms of the weiglit of mercury displaced at 

C. involves a single weighing made at leisure, and requires 
no temperature correction. The accuracy obtainable at ordi- 
nary temperatures in this measurement is about ten times as 
great as that attainable under the best conditions with the 
mercury manometer. At higher temperatures the relative 
accuracy diminishes in proportion to the absolute temperature, 
or the error dt increases according to the formula 

dtll-. -{TD\,)dwlw ( 12 ) 

where w is the weight of the overflow and dw the error. This 
diminution of the sensitivene.ss of the method at high tempera- 
tures is commonly urged as a serious objection to the method, 
but the objection is really without weight in practice, as the 
possible accuracy of measurement is limited by other con- 
ditions. So far as the wxighing alone is concerned, the method 
is sensitive to one-hundredth of a degree at tooo° C., which is 
far beyond the order of accuracy attainable in the application 
of the other corrections. 

16. Method of Using the Instrument . — A form of gas thermo- 
meter constructed on the principles above laid down, with the 
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addition of a duplicate set of connecting tubes C for the 
elimination of the stem-exposure correction by the method of 
automatic compensation already explained, is shown in fig. 5 
{Proc, R. S, vol. 50, p. 243 ; Preston’s Heat, p. 133). 

In setting; up the instrument, after cleaning, and dr>dng and 
enlibrating the bulbs and connecting tubes, the masses of gas on 
the two sides are aii justed as nearly as possible to equality, in order 
that any changes of temperature in the two sets of connecting 
tubes may compensate each other. This is effected with all the 
bulbs ill int'lting ice, by adjusting the quantities of mercury in the 
bulbs M and S and equalizing the pressures. The bulb T is then 
Iieated in steam to determine the fundamental interval. A weight 
K'j of mercury is removed from the overflow bulb M in order to 
equalize the pressures again. If W is tlic weiglit of the mercury 
at o” C. wliich would be required to fill the bulb T at o'* C., and if 
is the weight of mercury at 0° which would be required 
to fill a vclume equal to that of the bulb in steam at we have 
liie following equation for determining the coetftcient of expansion 
a, or the fundamental zero ■fo. 

«'i=<i/To=(“'i+‘^W,)/(W-a-i), , . . (13) 

Similarly if le; is the overflow when the bulb is at any other tem- 
perature t, and the expansion of the bulb is dVJ, wc have a precisely 
similar ei] nation for determining t in terms of Tq, but with t aufl 
IV and d\X substituted for and and dW\. In practice, if the 
]iressurcs are not adjusted to exact equality, or if the volumes of 



the connecting tubes ilo not exactly compensate, it is only neces- 
sary to include in w a small correction dw, equivalent to the 
observed difference, which need never exceed one part in ten 
thousand. 

It is possildc to employ the same apparatus at constant volume 
as w'ell as at constant juessure, but the manipulation is not quite 
so sim])le, in consetpience of the change of pressure. Instead of 
removing mercury from the overflow bulb M in connexion with 
the thcrmometric bulb, mercury is introduced from a higher level 
into the standard bulb S so as to raise its pressure to equality with 
that of T at constant volume. The equations of this method are 
precisely the same as lliose already given, except that w now 
signifies the “ inflow ” weight introduced into the bulb S, instead 
of the overflow weight from M. It is necessary, however, to take 
account of the pressure-coefficient of the bulb T, and it is much 
more important to liave the masses of gas on the two sides of the 
apparatus equal than in the other case. The thermometric scale 
obtained in this method differs slightly from the scale of the mano- 
inetric method, on account of the deviation of the gas compressed 
at o® C. from Boyle’s law, but it is easy to take account of this 
with certainty. 

Another use to which the same apparatus may be put is the 
accurate comparison of the scales of two different gases at constant 
volume by a differential method. It is usual to effect this com- 
parison indirectly, by comparing the gas thermometers separately 
with a mercury thermometer, or other secondary standard. But 
iiy using a pair of bulbs like M and S simultaneously in the same 
bath, and measuring the small difference of pressure with an oil- 
gauge, a higher order of accuracy may be attained in the measure- 
ment of the small differences than by the method of indirect 
comparison. For instance, in the curves representing the differ- 
ence between the nitrogen and hydrogen scales (fig. i), as found 
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by Chappuis by comparison of the nitrogen and hydrogen thermo- 
meters with the mercury thermometer, it is 2)robable that the 
contrary flexure of the curve between 70® and roo® C. is due to a 
minute error of observation, which is quite as likely to be caused 
by the increasing aberrations of the mercury thermometer at these 
temperatures as by the diiliculties of the manometric method. It 
may be taken as an axiom in all such cases that it is better to 
measure the small difference itself directly than to deduce it from 
the much more laborious observations of the separate magnitudes 
concerneil. 

17. Expansion Correction, — In the use of the mercury ther- 
mometer we are content to overlook the modificiiiion of the 
scale due to the expansion of the envelope, which is known as 
Poggendorff’s correction, or rather to include it in tb.e scale 
correction. In the case of the gas thermometer it is necessary 
to determine the expansion correction separately, as our object 
is to arrive at the closest approximation possible to the absolute 
scale. It is a commim mistake to imagine that if the rate of 
expansion of the bulb were uniform, the scale of the apparent ex- 
pansion of the gas would be the same as the scale of the real 
expansion — in other words, that the correction for the ex- 
pansion of the bulb would affect the value of the coefficient of 
expansion only, and would be without effect on the value 
of the temperature t deduced. A result of this kind would be 
produced by a constant error in the initial pressure on the 
manometric method, or by a constant error in the initial volume 
on the volumetric method, o^ by a constant error in the funda- 
mental interval on any method, but not by a constant error in 
the coefficient of expansion of tlie bulb, which would produce 
a modification of the scale e.xactly analogous to Poggendorff’s 
correction. 'I'he correction to he applied to the value of t in 
any case to allow for any systematic error or variation in the 
data is easily found by differentiating the formula for t with 
respect to the variable considered. Another method, which is 
in some respects more instructive, is the following : — 

Let T be function of the temperature which is taken as the 
liasis of the scale considereil, then wc have the value of i given by 
the general formula (i), already quoted in § 3. Let d't be the 
correction to be added to the observed value of f to allow for any 
systematic change or error in the measurement of any of the data 
on which tlie value of T depends, and let dt be the corresponding 
correction produced in the value of t, then substituting in formula 
( I ) wc have, 

t+dt^,oo(T - T.+dT - rn'o)/(T, - T^+dT, - dT^), 

from which, provided that the variations considered are small, wo 
obtain the following general expression for the correction to t, 

dl^id’V ’-d'\\)-‘^idT^-dT^)t/\oo. . . ( 14 ) 

It is frequently simplcT to estimate tlie correction in this manner, 
rather than by differentiating tlv; general formula. 

In the s})ccial case of the gas thermometer tlic value of T is given 
by the formula 

T = ^V/RM=/>V/R(M„-Mo). . . . (15) 

where p is tlic observed pressure at any temxierature t, V the 
volume of the thermomidric bulb, and M the mass of gas remaining 
in the bulb. Tlie quantity M cannot be directly observed, but is 
dotluced l)y subtracting from the whole mass of gas Mq contained 
in the apparatus the mass Mg which is contained in the dead space 
and overflow bulb. In applying these formulae to deduce the 
effect of the expansion of the bulb, we observe that if dW is the 
expansion from o® C., and Vq the volume at 0° C., we may write 

V=Vo-f^fV. T=/)(Vo+rfV)/RM = (/>V,/RM) (i-fdV/V,), 
whence we obtain apx^roximately 

<fr=TrfV/Vo .... (16) 

If the coefficient of expansion of the bulb is constant and equal 
to Ihc fundamental coelficient / (the mean coefficient between o® 
and 100® C.), wc have simply ; and if we substitute this 

value in the general expression (14) for dt, we obtain 

if/ = (T-Ti)//=A(f- KX)) . . . (17) 

Provided that the correction can be expressed as a rational integral 
function of /, it is evident that it must contain the factors t and 
(( - 100), since by hypothesis the scale must lie correct at the fixed 
points 0° and 100® and the correction must vanish at these 
points. It is clear from tlic above that the scale of the gas ther- 
mometer is not independent of the expansion of the bulb even 
in the simple case where the coefficient is constant. The corrcjtion 
is by no means unimportant. In the case of an average glass or 
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platitium reservoir, for which / may be taken as o <)C)CK)25 nearly, 
the correction amounts to -0-0625® at 50® C., to 3-83° at 445° C., 
and to 225'’ at C. 

The value of the fumlanental coeiheient / can be determined 
with much greater accuracy than the coefficit^iit over any other 
range of teiupi-raiurc. 'Ihe most satisfactory methoil is to use the 
bulb itself as a mercury weight thermometer, and deiluce the cubical 
OKpansion (^f the glass from the absolute expansion of mercury 
as determined by Kegnault. Unfortunately the reductions of 
K('gnault’s observations by different calculators differ considerably 
even for the fundamental interval, 'the values of the fumlament.il 
coellicient range from ■(kk)i8i 53 I^egnaiilt, and •fxx)i82ro Broch, 
to •rK:oi82 53 Wiillner. The extreme dilTcrence represents an un- 
certainty of about 4 per cent, (i in 25) m the expansion of the 
glass. This uncertainty is about ux) times .as great .as the prob- 
able error of the weight thermometer observations. But the 
expansion is even less certain beyond the limits of the fundamental 
interval. Another method of determining the cx])ansion of tlie 
bulb is to obser\-e the linear expansion of a tube or rod of the same 
material, anti dotluce the cubical expansion on the assumption that 
the expansion is isotropic. It is probaVde that the uncertainty 
iuvolvi'd ill this .issumption is greater in tlie case of glass or porce- 
lain bulbs, on account of the difficulty of perfect annealing, than 
ill the case of metallic bulbs. 

Except for small ranges of Temperature, the assumption of a 
constant coefficient of expansion is not sufficiently exact. It is 
ih.ereforc usual to assume that the coefficient is .a linear function 
of the temperature, so that the whole expansion from 0° C. may be 
expressed in the form d\ -tia \~ht)\\, 111 which case the fuiula- 
ineiital cootticicnt Making this substitution in the 

foimula already given, wc obtain the whole coneclion 

^/f-(/-U6T)/(/- icxj) . . . (18) 

It will be obsei-vcd that the term involving h becomes of consider- 
able importance at high temperatures. Unfortunately, it cannot 
be tleteniiincd with the same accuracy as /, because the conditions 
of observ-ation at the fixed points are much more perfect Ilian at 
other temperatures. Provided that the range of the observations 
for the determination of the expansion is *co-extensive with the 
range of Ihc temperature measurements for which the correction is 
required, the uncertainty of the correction will not greatly exceetl 
that of the c.x])ansioii obsorvetl at any point of the range. It is 
not unusual, however, to deduce the values of h and / from obs.^rva- 
tions confined to the range cP to icxrP in which case an error of 
f per cent., in the observed expansion at 50"' would mean an 
error of fk* per cent, at 445*^, or of 360 per cent, at kkxP C. (Pal- 
Icndar. PJiil. Mas;. December i8qo). Moreover, it liy no means follows 
that the average value of h between o'’ au<l khP ('. slioiild be the 
.same as at higher or lower temi)eratiires. 'the method of cxtr.a- 
polation would therefore probably lead to erroneous results in many 
cases, even if the value could lie determined witli absolute pn*- 
cision over the fundament.al interval. It is probable that this 
expansion correction, which cannot be reduced or eliminated like 
many of the other corrections which have been mentioned, is the 
chief source of uncertainty in the realization of the .absolute scale 
of temperature at the present time, 'the uncertainty is of the 
order of one part in five or ten tliousand on the fundamental 
interval, but may reach 0-5'’ at 5(xP C., and 2^ or 3” at kkkj” C. 

18. Thermodynamical Correction. — Of greater tlieoretical interest, 
but of less practical importance on account of its smallness, is the 
reduction of the scale of the gas thermometer to the thermo- 
dynamical scale. The deviations of a gas from the ideal equation 
pv = TiO may be tested by a variety of different methods, which 
should be employed in combination to determine the form of the 
characteristic equation. The principal methods by which the prob- 
lem has been attacked arc the following : — 

(1) By the comparison of gas thermometers filled with different 
gases or with the same gas at different pressures (employing both 
gravimetric and manometric methods) the differences in their 
indications are observed through as wide a range of temperature 
as possible. Rcgnanlt, employing this methotl, found that the 
differences in the scales of the permanent gases were so small as 
to be beyond the limits of accuracy of his observations. Applying 
greater refinements of measurement, (.happiiis and others have 
succeeded in measuring small differences, which have an important 
bearing on the type of the characteristic equation. They shenv, 
for instance, that the equation of van der Waals, according to which 
all manometric gas thermometers should agree exactly in their 
indications, requires modification to enable it to represent the 
behaviour of gases even at moderate pressures. 

(2) By measuring the pressure and expansion coefficients of 
different gases between 0° and 100® C. the values of the funda- 
mental zero (the reciprocal of the coefficient of expansion or pres- 
sure) for each gas under different conditions may be observed and 
compared. The evidence goes to show that the values of the 
fundamental zero for all gases tend to the same limit, namely, the 
absolute zcfo, when the pressures arc indefinitely reduced. The 
type of characteristic equation adoptee! must be capable of repre- 
senting the variations of these coefficients. 
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(3) By observing the variations of tlie product pv with pressure 
at constant temperature the deviations of different g,ases from 
Boyle’s law are determined. E)xpcrimeiit .shows that the rate of 
cluingo of the product pv with increase of pressure, namely d{pr)fdp, 
is very nearly constant for moderate pressures such as those em- 
ployed in gas thermometry. 'I'his implies that the characteristic 
equation must be of the type 

v^FisypHiO) . . . (IQ) 

in wliich ¥{6) and f{0) are functions of the tempci .iturc only to 
a first apiwoximation at moderate pressures. The function V{0), 
representing the limiting value of pv at zero pressure, appears to 
be simply proportional to the absolute temperature for all gases. 
The function f(d). representing the defect of volume Jrom the ideal 
volume, is the slope of the tangent at /? — o to the ij othermal of 0 
on the pv, p diagram, and is .sometimes called the “ .ingular coeffi- 
cient.” It appears to be of the form b-c, in wliieli b is a small 
constant quantity, the ” co-vohime,” of the same order of magni- 
tude as the volume of the liquid, and c depends on the cohf-sion 
or co-aggregation of the molecules, and diminishes for all gases 
continuously and indefinitely witli rise of temjierature. riiis 
method of investigation has been very widely ado]) 1 ed, esjiecially 
at high pressures, but is open to the objection tlial the quantity 
h - c IS a very small fraction of the ideal volume in the case of the 
permanent gases at moderate pressures, and its limiting value at 
/> — o is therefore difficult to determine accurately. 

(4) By observing the cooling effect dOjdp. or the ratio of the 
fall of temperature to the fall of pre.ssnre under conditions of con- 
stant total heal, when a gas Hows steadily through a porous plug, 
it is possible to determine the variation of the tot.al heat with 
pressure from the relation 

SdOldp = (fdvldO - V . , , ( 20 ) 

(Sec 'I'nicRMODYNAMics, § lo, equation 15.) This method has the 
.'ulvantagc of directly measuring the deviations from the ideal stab*, 
since fid^ydO—v for an ideal gas, and tlie cooling effect vanislies. 
But the method is difficult to carry out, and has seldom been 
ap])licd. Taken in conjunction with method (3), the observation 
of the cooling effect at different temperatures affords most valuable 
evidence with regard to the variation of the defect of volume 
c-h from the ideal state. The h^rmiila assumed to represent the 
variations of r ivilh temperature must be .such as to satisfy both 
the observations on the compressibility and those on the cooling 
(‘fleet. It is possible, for inst.ance, to choose the constants in van 
(ler Waals's formula to .satisfy eithvT (3) or (4) separately within 
the limits of experimental error, but they cannot be chosen .so as 
to satisfy both. The simplest assumption to make with regard to 
c is that it varies inversely as some power n of the alisolute tem- 
]>erature, or that c = (\^(iyoy*, where fp is the value of c at the tempi^ra- 
tiiie In this case the expression OdvIdO-v takes the simple 
form (h !- !)( - />. The values of n, r and b could be calculated 
from observations of the cooling effect SdO/dp .'iloiic over a sufficient; 
iving(? of ternpcTatiire, but, owing to the margin of experimental 
error and th(‘ paucity of observations available, it is better to make 
use of the observations on the cc)m]u*essil)ilily in addition to those 
oil the cooling effcci. It is preferal)le to calculates the values of 
r and b din etly from equation (20). in place of attem])ling to integrate 
the equation according to Kelvin’s method {Evey. Brit. ed. ix. 
vol. xi. p. 573), because it is then easy to take account of the 
variation of the specific heat S, wliich is .sometimes important. 

Calculation of the Corrcctiov . — Having found the most probalde 
values of the iiuantities c, b and n from the cxpfTimental data, 
the calculation of the correction may be very simply eilccted .as 
follows: The leinpcrature by gas thermometer is defined by the 
relation T-/?i;/R. where the constant R is determined from the 
observations at 0° and kkj® C. The characteristic equation in 
terms of absolute temperature 6 may bo put in the form O^pvfR' \-q, 
where q is a small cjiiantity of the same dimensions a.s temperature, 
given by the relation 

q = {c-h)pin . . . . ( 21 ) 

The constant R' is determined, as before, by reference to the funda- 
mental interval, which givo.s the relation R 7 R= i 4 (a, - ^J/ioo, 
where q^, q^ arc the values of q at loo” and o® C. respectively. 

The correction to be added to the fundamental zero Ty of the gas 
thermometer in order to deduce the value of the .alisolute zero 9 q 
(the absolute temperature corresponding to o® C.) is given by the 
equ.ation, 

~(?o)V>oo . . . (22) 

The correction dt to be added to the centigrade temperature / by 
gas thermometer reckoned from o® C. in order lo deduce the corre- 
sponding value of tlic absolute temperature also reckoned from 
o® C. is given liy the relation, deduced from formula (14). 

^ (7 - ^0) (<7i “ 1 • • • (-J 3) 

where q is the value at f® C. of the deviation (c - b)p/R. The 
formulae may be further simplified if the index n is a simple integer 
such as I or 2. The values of the corrections for any given gas at 
different initial pressures are directly proportional to the pressure. 
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Values vj the Corrections. — If we take for the gas liyclrogcii the 
values 6 = I ’5 c.c. at o'" C., 6 = 8 oc.c., with the iudex n = i*5, which 
satisfy the observations of Joule and Thomson on the cooling 
effect, and those of Kcgnault, Amagat and Chappuis on the com- 
pressibility, the values of the absolute zero calculated from 
Cliapj)uis’s values of the pressure and expansion coefficients at 
iixj cm.s. initial pressure, are found to be 273*10® and 273*05° 
respectively, the reciprocals of the coefficients themselves being 
27V03 and 273*22. Ihc corrections are small and of o^Jposite 
signs. E'or nitrogen, taking i *58, 6= i *14, 1 *5, we fnul 

similarly 273*10® and 2731 3° for the absolute zero, the correction 
0 „ - I'o in this case amounting to nearly 1°. The agreement is very 
good considering the dilhculty of determining the small deviations 
r and b, <uul the possible errors of the expansion and pressure- 
cocllicients. It appears certain that the value of the absolute zero 
is within a few hundrerlths of a degree of 273*10°. Other observa- 
tions conlirm this result within the limits of experimental error. 
The value of the index n has generally been taken .as equ.al to 2 
for diatomic gases, but this does not satisfy either the observations 
on tlie cooling effect or those on the compressibility so well as 
i? = l*5, ah hough it makes comparatively little difference to the 
value of the absolute zero. The value deduced from Travers's 
observation of the pressure-coefficient of helium is 273*13°, taking 
n=h, which is the probable value of the index for a monatomic 
gas. The application of the method to the condensible gas carbonic 
acid is interesting as a test of the method (although the gas itself 
is not suited for thermometry), because its deviations from the 
ideal stale .arc so large and have been so carefully studied. The 
observations of Joule and Thomson on tlie cooling effect give 

— C.C., /j = o -58 c.c.. n:^2, provided that allowance is made 

for the variation of the s])ecific heat with temperature as determincxl 
by Eegnault and Wiedemann. Chappuis's values of the pressure 
and cx]:)ansion coefficients agree in giving 273 05° for the absolute 
zero, the values of the corrections 0 q - Ty being 4*6° and 5*8° 
respectively. 

The values of the scale correction dt deduced from these formulae 
agree wdth those experimentally determined by Chajipuis in the 
case of carbonic acid within the limits of agreement of the observa- 
tions themselves. I'he calculated values for nitrogen and hydrogen 
give rather smaller differences than those found experimentally, 
but the differences themselves are of the same order as the experi- 
mental errors. The deviations of hydrogen and helium from the 
absolute scale between 0° and ickd® C. are of the order of *001® 
only, and beyond the limits of accuracy of experiment. Even at 
- 250” C'. (ne.ar the boiling-point of hydrogen) the corrections of 
the constant volume hydrogen and helium thermometers are only 
a lentil of a degree, but, as they are of opposite signs, the difference 
amounts to one-fifth of a degree at this point, which agrees ap- 
proximately with that observed by Travers. For a fuller tliscussion 
of the subject, together with tables of corrections, the reader may 
refer to papers by ('allcndar, Phil. v. p. 48 (1903), and 

D. Berthclot, I'rav. et M 6 m. Bur. I tit. Paris, xiii. (1903). Berthelot 
assumes a similar type of cqu.ation to that given above, but takes 
n = 2 in all cases, following the so-called law of corresponding states. 
'Phis assumption is of doubtful validity, and might give rise to 
relatively large errors in the case of monatomic gases. 

iQ. Idmitations. — In the application of the gas thermometer 
to the mea.surcment of high temperatures certain didicullic.s 
arc encountered which materially limit the range of nic.'xsure- 
ment and the degree of accuracy attainable. These may be 
roughly ('lassificd under the he, ads- (i) cliangcs in the volume 
of the bulb ; (2) leakage, occlusion and porosity ; (3) chemical 
ch.ange and dissociation. The difiicultics arise partly from 
defects in the materials av.ailable for the bulb, and partly from 
the small mass of gas enclosed. I’he troubles due to irregular 
changes of volume of glass bulbs, which affect the mercury 
thermometer .at ordinary temperatures, become so exaggerated 
at higher points of the scale as to be a serious source of trouble 
in gas thermometry in spite of the twentyfold larger expansion. 
For instance, the volume of a glass bulb will be diminished by 
from one-quarter to one-half of i per cent, the first time it is 
lieated to the temperature of boiling sulphur (445° C.). This 
would not matter so much if the volume then remained constant. 
Unfortunately, the volume continues to change, especially in 
the case of hard glass, each time it is heated, by amounts which 
cannot Ixj predicted, and which are too large to neglect. The 
most accurate method of taking account of these variations in 
a scries of observations, without recalibrating and refilling and 
cleaning the bnlb, is to assume the known constant value of 
the coefficient of expansion of the gas, and to calculate the 
volume of the bulb at any time by taking observations in ice 
and steam {Phil. Trans. A. 1891, vol. 182, p. 124). Similar 
changes take place with porcelain at higher temperatures. 
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Metallic l^ulbs are far more perfect than glass bulbs in this 
respect. It is probable that silica bulbs would be the most 
perfect. I'he writer suggested the use of this material (in the 
Journ. Iron and Steel Inst, for 1892), but failed to construct 
bulbs of sufficient size. W. A. Shenstone, however, subse- 
quently succeeded, and there seems to be a good prospect that 
this difficulty will soon be minimized. The difficulties of leakage 
and porosity occur chiefly with porcelain bulbs, especially if 
they are not perfectly glazed inside. A similar difficulty occurs 
with metallic bulbs of platinum or plalinum-iridium, in the 
case of hydrogen, which passes freely through the metal by 
occlusion at high temperatures. The difficulty can be avoided 
by siib.stituting either nitrogen or preferably argon or helium 
as the thermometric miiterial at high temperatures. With 
many kinds of glass and porcelain the chemical action of 
hydrogen begins to be appreciable at temperatures as low as 
200° or 300® C. In any case, if metallic bulbs are used, it is 
absolutely necessary to protect them from furnace gases which 
may contain hydrogen. This can he effected either by enclosing 
the bulb in a tube of porcelain, or by using some method of 
electric heating which cannot give rise to the presence of hydro- 
gen. At very high temperatures it is probable that the dis- 
sociation of diatomic gases like nitrogen might begin to be 
appreciable before the limit of resistance of the bulb itself was 
reached. It would probably be better, for this reason, to use 
the monatomic and extremely inert gases argon or helium. 

20. Other Methods . — Many attempts have been made to over- 
come the difiiculties of gas pyrometry by adoj)ting other methods 
of measurement. Among the most interesting may be men- 
tioned : (i.) 'I'he variation in the wave-length of sound. The 
olqcction to this method is the difficulty of accurately observing 
the wave-length, and of correcting for the expansion of the 
material of the tubes in which it is measured. There is the 
further object i(*n that the velocity varies as the square root of 
the absolute temperature, (ii.) A similar method, but more 
promising, is the variation of the refractivity of a gas, which 
can be measured with great accuracy by an interference method. 
Here again there is difficulty in determining the exact length 
of the heated column of gas, and in maintaining the tempera- 
ture uniform throughout a long column at high temperatures. 
These difficulties have been ingeniously met by D. Lcrthclot 
{Com pies Rend us, 1895, 120, p. 831). But ihc method is not 
easy to api)ly, and the degree of accuracy attainable is prob- 
ably inferior to the bulb methods, (iii.) Methods depending 
on the ellusion and transpiration of gases through fine orifices 
and tubes have been put in practice by Harus and by the writer. 
The method of transpiration, when the resistanc'e of the tube 
through whi('h the current of gas is passed is measured on the 
Wheatstone bridge principle {Nature^ 23rd March 1899), is 
extremely delicate, and the appanitus may be made very small 
and sensitive, but the method cannot be used for extrapolation 
at high temperatures until the law of increase of resistance 
has been determined with certainty. 'Ihis may be successfully 
accomplished in the near future, but the law is apparently 
not so simple as is usually supposed. 

On account of these and similar difficultias, the limit of gas 
thermometry at the present time must be placed at 1500° C., 
or even lower, and the accuracy with which temperatures near 
iooo° C. are known does not i)robably exceed 2® U. Although 
measurements can be effected with greater consistency than 
this by means of electrical p>Tometcrs, the absolute values 
corresponding to those temperatures must remain uncertain to 
this extent, iiiJismuch as they depend on observations mj^de 
with the gas thermometer. 

Electrical Thermometry 

2T. The convenience of the mercurial thermometer lies in the 
fact that it is complete in itself, and can be read without sub- 
sidiary appliances beyond a magnifying glass. Its weakness 
lies in the very limited range of each single instrument, and 
in the troublesome and often uncertain corrections which must 
be applied to its readings in all work of precision. Electrical 
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thermometers have the disadvantage of requiring auxiliary 
apparatus, such as galvanometers and resistances, the use of 
which involves some electrical training. ]kit thcN' far surpass 
the mercurial thermometer in point of range, delicacy and 
adaptability, and can be applied to many investigations in which 
ordinary thermometers arc quite useless. 

There are two kinds of electrical thermometers, which depend 
on different effects of heat on the electrical properties of metals : 
(i) The Thermocouple, or The ynopile^ which depends on ihc 
production of a thermoelectric fon'C when the junctions of 
different metals in an electric circuit are at different tempera- 
tures ; and (2) the Electrical Resistance Thermometer, the action 
of which depends on the fact that the resistance of a pure 
metal to the passiige of an elec tric current increases very con- 
siderably when the temperature is raised, d'hc theory of the 
thermocouple is discussed in the article rHERMOET.ECTRicTTY, as 
it possesses many points of interest, and has Ix'cn studied by 
many skilful experimentalists. The electrical resistance ther- 
mometer is of more recent origin : but although the theory has 
been less fully developed, the practice of the method bids fair 
to surpass all others in the variety and ac curacy of its applica- 
tions. In order to secure the widest possible range and the 
greatest constancy, in either variet)' of electrical thermometer, 
advantage is taken of the great stability and infusibility charac- 
teristic of the metals of the platinum group. Other metals are 
occasionally used in work at low temperatures with thermo- 
couples for the sake of obtaining a larger electromotive force, 
but the substitution is attended with loss of constancy Jind 
uncertainty of reduction, unless the range is greatly restricted. 

22. Applications of the Thermocouple.- -The principal uses of 
the thermocouple in thermometry are for measuring high 
temperatures, and for measuring small differences of tempera- 
ture, more particularly when the temperature is required to be 
measured at a point , or in a very small space. The electro- 
motive force of the couple depends only on the temperature at 
the plane of junction of the two metals, which can be very 
exactly located. A typical instance of a measurement to which 
the thermocouple is peculiarly suited, is the determination of 
the cyclical variations of temperature at accurately measured 
depths from one-tenth to one-hundredth of an inch in the metal 
of the cylinder of a heat engine, the interior surface of which is 
exposed to cyclical variations of temperature in the w'orking of 
the engine.' The exact depth of the plane of junction can he 
measured without difficulty to the thousandth of an inch. The 
insertion of the wire makes the least possible disturbance of 
the continuity of the metal. There is no lag, as the thermometer 
itself is part of the metal. The instantaneous value of the 
temperature at any particular point of the stroke can be 
measured separately by setting a periodic contact to close the 
circuit of the galvanometer at the desired point. A further 
advantage is gained by measuring only the difference of tem- 
perature between two junctions of a thcrmoc'ouple at different 
depths, instead of the whole interval from some fixed point. 
None of these advantages could be secured by the use of any 
ordinary thermometer ; some depend on the fact that the 
method is electrical, but some are peculiar to the thermocouple, 
and could not be otherwise attained. 

On the other hand, the thermocouple is not well suited for 
thermometry of precision on ac ount of the smallness of the 
electromotive force, which is of the order of ten microvolts only 
per degree for the most constant couples. By the use of very 
delicate galvanometers it is possible to read to the hundredth 
or even in special cases to the thousandth of a degree on this 
small difference, but unfortunately it is not possible to eliminate 
accidental thermal effects in other parts of the circuit due to 
small differences of temperature and material. These acci- 
dental effects seldom amount to less than one or two microvolts 
even in the best work, and limit the accuracy attainable in 
temperature measurement to about the tenth of a degree with 
a single platinum thermocouple. This limit can be surpassed 

* Hall. Trans. /Inter. Inst. Elect. Eng. 1891, vol. viii. p. 226; 
Callendar and Nicolson, Proc. Inst. C. E. vol. cxxxi. p. i. 
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by using couples of greater thermoelectric power and less 
permanence, or by using a pile or series of couples, but in 
cither case it is doubtful whether the advantage gained in power 
is not balanced by loss of simplicity and constancy. A method 
of avoiding these effects, w^hich the writer has tound to be of 
great use in delicate thermoelectric researches, is to make the 
whole circuit, including all the terminals and even the slide- 
wire itself, of pure copper. Platinoid, german sil\ er, constantan 
and other alloys most commonly used for resistances and slide- 
wires, are particularly to be avoided, on account of their great 
tliermoelectric power when connected to copper. Manganin 
and platinum-silver arc the least objectionable, but the improve- 
ment effected h}' substituting copper is very marked. It is 
clear that this objection to the use of the couple docs not apply 
so strongly to high temperatures, because the electromotive 
force of the couple itself is greater, and the accuracy attainable 
is limited by other considerations. 

23. The Resistance Thermometer . — In practice the resistance 
thermometer is almost invariably made of platinum, since there 
is very seldom any advantage to be gained by the substitution 
of baser metals. The instrument is for this reason often re- 
ferred to simply as the platinum thermometer.^’ It is im- 
portant that the platinum should be pure, both for the sake of 
uniformity and also because the change of electrical resistance 
with temperature is greatly diminished by impurities. The 
observation of the fundamental coefficient, which is *00390 (or 
rather larger than the coefficient of expansion of a gas) for the 
purest metal hitherto obtained, is one of the most delicate tests 
of the purity of the metal. In addition to the constancy and 
infusibility of the metal, a special advantage which is secured 
by the use of platinum is the close agreement of the thermo- 
dynamical scale with the platinum scale of temperature, as 
defined by the formula 

•/>/=: 1 0O(R — Rq)/(Rj — Rq), • • • (24) 

in which the symliol pi stands for the temperature on the 
platinum scale centigrade, and R, Rj and Ro are the ohscr\'ed 
resistances of the thermometer at the temperatures pt, too® 
and 0® C. respectively. A platinum thermometer is generally 
arranged to read directly in degrees of temperature on the 
platinum scale, just as a mercury thermometer is graduated in 
degrees of the mercury scale. The reduction to the scale of the 
gas thermometer is most conveniently effected by the difference 
formula 

t-pt=dt{t- i(K))l 10,000, . . . (25) 

in which d is a constant, called the difference-coefficient, the 
value of w'hich for pure platinum is about 1*50, but varies 
slightly for different specimens. This formula was first given 
by the writer as the result of a series of comparisons of different 
platinum wires with ea('h other and with other metals, and 
also with an air thermometer over the range o® to 625® C. I'lie 
platinum wire in these comparisons was enclosed inside the 
bulb of the air thermometer itself, and disposed in such a 
manner as to be at the mean temperature of the bulb in case 
the temperature were not quite uniform throughout (Phil. 
Trans. A. 1887, p. 161). The formula was subsequently 
verified by C. T. Heycock and F. H. Neville (Journ. Chem. Soe. 
February 1895), by the observation of a number of higher 
points up to the freezing-point of copper at 1082® C., which 
they showed to agree with the most probable mean of all the 
best determinations by various metluKis of gas thermometry. 
At still higher temperatures, beyond the present range of the 
gas thermometer, the writer has succeeded in obtaining pre- 
sumptive evidence of the validity of the same formula by 
comparison with the scales of the expansion and the specific 
heat of platinum, which appear to follow similar laws (Phil. 
Mag. December 1899). If wc assume that the coefficient of 
expansion of platinum, the coefficient of increase of resistance, 
and the specific heat are all three linear functions of the tem- 
perature, we obtain results which are in agreement within the 
limits of error of observation up to the fusing-point of platinum 
itself. The same formula has been independently verified by 
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the comparison of platinum thermometers with the constant- 
volume nitrogen thermometer by Marker and Chappuis {Phil. 
Trans. A. 1900), working at the International Bureau at 
S< 5 vrcs, o^'er the range 0° to 650"" C. It has also been shown 
to satisfy very closely the observations on the variation of 
electrical resistance of other metals over wide ranges of tem- 
perature. Although the theoretical explanation of the formula 
has not yet been given, owing to our ignorance of the true nature 
of electrical conduction and of the molecular constitution of 
metals, it may be regarded from an empirical point of view as 
being one of the most accurately established of all thermometric 
formulae. It will be observed that it also represents the 
simplest j^ossible type of divergence from the thermodynamical 
scale. 

24. Methods and Apparatus. — ^The methods of electrical 
thermometry may be roughly classified under two hends as 
(i) deflection methods, in which the temperature is deduced 
from the observed deflection of a galvanometer ; and (2) balance 
methods, in which the resistance or the electromotive force is 
balanced against a known adjustable resistance or potential 
difference. The former methods are most suitable for rough 
work and rapid reading, the latter for accurate measurements. 
In the practice of the deflection method it is customary to use a 
movable-coil galvanometer, the sensitiveness of which can be 
varied by varying the resistance in circuit, or by varying the 
stiffness of the suspension. The acc'uracy attainable is of the 
order of one-half of i per cent, on the deflection, and is limited 
by variations of resistance of the galvanometer, and by the 
imperfect elasticity of the suspension. In any case the scale 
of the galvanomeTer should be calibrated or tested for uniformity. 
In this kind of work the thermocouple has the advantage over 
the resistance thermometer in that the latter requires an 
auxiliary battery to supply the current ; but in many cases 
this is no disadvantage, because it permits a greater latitude of 
adjustment, and makes it possible to obtain greater power 
than with the thermocouple. 

In cases where it is desired to obtain greater accuracy with- 
out abandoning the quickness of reading which is the principal 
advantage of the dcflcc'tion method, it is possible to combine 
the tvro methods by balancing part of the potential difference 
by means of a potentiometer and using the galvanometer for 
the small changes only. In cases where the greatest accuracy 
is required, a very sensitive galv^anometer should be used, and 
the whole of the potential difference should be balanced as 
nearly as possible, leaving very little to depend on the deflection 
of the galvanometer. 'Hie degree of sensitiveness and accuracy 
obtainable depends primarily on the delicacy of the galvano- 
meter, on the power available, and on the steadiness of the 
conditions of experiment. For thermometry of precision the 
resistance thermometer possesses three very great advantages 
over the thermocouple : (t) The power available, owing to the 
use of a battery , is much greater ; (2) it is possible completely 
to eliminate the errors due to accidental thermal effects by 
reversing the battery ; (3) the Wheatstone bridge method can 
be employed in place of the potentiometer, so that the con- 
stancy of the battery is immaterial, and it is not necessary to 
use a standard cell. The conditions to be satisfied in the attiiin- 
inent of the greatest possible accuracy in the measurement of 
temperature by this method differ somewhat from those which 
obtain in ordinary measurements of resistance, so that a special 
type of apparatus has been evolved for the purpose, .a brief 
description of which will be given. 

25. Compensated Bridge Apparatus. — It is necessary that the 
tliermomcter sho\ild be connected to the measuring apparatus by 
wires or “ leads ” of considerable length, generally at least two or 
three metres, in order to avoid exposing the galvanometer and 
resistance box, or other delicate parts of the apparatus, to change.*? 
of temperature. It is also essential that the leads should not be 
too thick or heavy, for convenience in handling, and to prevent 
conduction of heat along the stem of the thermometer. The 
resistance of that part of the leads which is exposed to variations 
of temperature necessarily changes, and would give rise to serious 
errors if it were not determined or compensated. The method now 
generally adopted in accurate work is to compensate the variations 


of resistance of the leads by an exactly similar pair of dummy 
leads called the compensator " and connected as showm diagram- 
malically in fig. 6. The battery, consisting of a single cell, with 
a rheostat and reversing key in circuit, is connected to the terminals 
AH of the two equal resistance coils AG, GB, which form the ratio 
arms of the balance. These coils must be carefully tested for 
equality of temperature -coefficient, and placed in close proximity 
to each other so as to be always at the same temperature. If they 
are interwound on the same reel, they must be most carefully 
insulated from each other. Iii parallel circuit with the ratio coils 
are connected the compensator CC/ and the balaiicing resistances 
CTt, on one side of the bridge-ware KI', and the compensating 
resistances FP and the pyrometer and leads PRP' on the other 
side. The galvanometer is connected to the point G between 
the ratio coils, and to tlic sliding contact D on the bridge-wire. 
Since the ratio coils are always Cfpial, equal changes of resistance 
on either side of D are eliminated, and do not affect the balance. 
Thus the changes of the pyrometer leads PP' are balanced by the 
equal changes of the compensator leads C.C* on the other side. As 
a further refinement, which is of some importance in delicate w’ork, 
the ends of the compensator leads arc connected by a short piece 
of the same wire as the pyrometer coil. E^or instance, in observing 
the variations of temperature of the steam in the cylinder of a 
steam engine at different points of the stroke with a very delicate 
thermometer made of ware one-thousamlth of an inch in diameter 
(I^roc. Inst. C. E., vol. cxxxi. fig. 16, p. 23), the ends of the fine 
wire attached to the thick leads could not follow the raj)id varia- 
tions of temperature, and it was found necessary to adojit this 
dev'icc to eliminate the end-effect. It is also useful in other cases 
to eliminate the effect of conduction along the leads in cooling the 
ends of the fine wire coil. The balancing resistances C'E are made 
of some alloy such as manganin or platinum-silver, the resistance 

Rheostat 
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of which varies very little with change of temperature*. Platinum- 
silver is probably the best material, as it can be perfiictly annealed 
at a red heat without risk of burning, aiiel is then extremely constant. 
Unless the box can be kept at an absolutely constant and uniform 
temperature*, which is not impossible but often inconvenient, it is 
necessary to allow for the change of re^sistanco of the balancing 
coils C'E due to change in the tem]>erature of tlie box. The tem- 
perature of the coils cannot be accurately elctcrmincd w'ith a mercury 
thermometer unless they arc immersed in oil, but even in that 
case it is necessary to know the temperature-coefficient of each 
individual coil. A more convenient and accurate method, which 
eliminates the correction aulomatically, is to compensate each 
individual coil of the balancing coils C'K by .a corresponding com- 
pensating coil at FP on the other side 01 the bridge-wire. The 
compensating coils are made of platinum, also annealed at a red 
heat, and each is placed in the box in close proximity to the coil 
it is intended to compensate. Each balancing coil and its com- 
pensator arc tested together at various temperatures between 
10° and 30° C., and arc adjusted until their difference remains 
constant for any small variation of temperature in the* neighbour- 
liootl of 2u° C. This method of compensation was apj>lied by the 
wrriter in 1887, but has not been generally adopted on account of 
the labour involved in adjusting the coils. The absolute values 
of the resistances arc immaterial, but it is necessary to know the 
relative values with the greatest possible accuracy. For this 
reason it is preferable to arrange the resistances in the binary 
scale, each resistance being equal to twice the next smaller resist- 
ance, or to the sum of all the smaller resistances, the two smalle.st 


esistances being made ctpial. This arrangement permits the 
rcatest accuracy of comparison in the simplest manner with the 
Mvest observations. The bridge-wire TCF provides a continuous 
cale for reading small changes of resistance. Any change of 

of the 



the smallest resistance coil. It is usual also to adjust the resistances 
of tlie thermometers so that their fundamental intervals iire con- 
venient mulliples of this unit, generally cither kx), 500, or 

1000, so that the bridge-wire may read directly in degrees of tem- 
perature on the platinum scale. It is easy to get a scale of 10 cms. 
or more to the degree, and it is not difficult with a suitable galvano- 
meter to read to the ten-thousandth part of a degree. PIic length 
of the bridge-wire itself need not be more than 20 or 30 cms., as 
the balancing resistances enable the scale to be indefinitely ex- 
tended. Thus the instrument possesses the great advantage over 
the mercury thermometer that the most open scale may be easily 
secured without unwieldy length, and without restricting the range 
of each thermometer. 

26, E/rors and Corrections, — It i.s most instructive to consider 
the errors an<l corrections involved in platinmn thermometry on 
the same hues as those on which the corresponding errors of the 
mercury thermometer have already been treatctl. 

I. The changes of zero of tlio mercury thermometer arise cliiclly 
from the small expansibility of mercury combined with the im- 
perfect elasticity of the containing tube. In platinum thermo- 
metry the containing tube has nothing to do with the reading, 
and the effect of any possible strain of the fine wire of the coil is 
minimizetl by its small dimensions aiul by the large teiuperaturc- 
coelficient of the increase of resistance, which is more than twenty 
times greater than the coefficient of apparent expansion of mercury 
in glass. It is not surprising, therefore, that the clianges of zero 
of a platinum thermometer shouhl be practically negligible, pro- 
vided that the wire is not strained and contaminated with impurities. 
It is probable that with ordinary care the changes of zero due to 
exposure to any given limits of tem]x;rature arc in all cases less 
than the limit of accuracy of observation, due to oilier causes at 
the extreme limit of the range considered. 

TT. The fundamental interval of each thermometer must be 
determined as usual by observations in ice and steam, and a correc- 
tion must be applied l)y the method already tlescribed in the cast* 
of the mercury thermometer. Tlie difference of the temperature 
of the steam from C. should be determined on the platinum 
scale by the approximate formula 

dpty - - *0362(11 - 7O0) - •000020(11 - yibof . (26) 

TIT. Pressure Ctyrreetion. — The effect of change of pressure on 
a platinum thermometer of the ordinary tul)C form is of course 
nothing, as the wire itself is not exposed to the pressure. Even if 
the wire is naked and directly exposed to large changes of jiressure, 
the change of reading is almost inappreciable. Similarly there is 
no source of error analogous to the effects of capillarity, which are 
so troublesome with delicate mercury thermometers. 

I\’. Stem Exposure, — The reading of a platinum thermometer 
with compensated leads depends only on the temperature of the 
coil of wire forming the bulb, and not on the temperature of the 
stem, provided that the immersion is sufficient to avoid errors due 
to conduction or convection along the stem. It is desirable that 
the top of the bulb should be immersed to a depth etjual to from 
three to ten times the diameter of the tube, according to the accu- 
racy required, 

V. Scale Correction. — 'i'lic- reduction to the thermodynamical 
scale may be effected, within the limits 01 probable error of the 
most accurate measurements at present .available, by the very 
simple difference formula (25) already given, over the whole range 
from -100® C. to C. This is in striking contrast with 

the mercury tliermometcr, which requires a cubic formula to cover 
the range o® to 200° C*. with equal accuracy. The value of the 
constant d in the formula varies f)ut little, provided that the wire 
be fairly pure and the thermometers properly constructed. In 
order to determine its value in any special case, it is best to take 
an observation at the boiling-point of sulphur (S.B.P.) for tempera- 
tures above o® C., or at that of oxygen for temperatures below 
o® C. down to - 200® C. It appears prol)ablc that there is a pioint 
of inflection in the curve of resistance-variation of platinum and 
some other metals in the neighbourhood of - 2rxj® C., and that 
the formula dries not apply accurately below this j>oint. It has 
become the custom to assume the boiling-point of suliihur (S. 15 .P.) 
under normal pressure to be 444*53® C.. as determined by Callendar 
and Griffiths, using a constant-pressure air thermometer, anil to 
take the rate of change of temperature with pressure as *082® 
per mm. from Regnault's observations. According to experiments 
made at Kew Observatory with platinum thermometers (Chree, 
Proc, R. S., iqixd), the rate of change is somewhat larger than th.at 
^ven by Regnault's formula, namely, about -oot^)® per mm., and 
it appears desirable to determine this constant with greater accu- 
racy. The difference between the above formulae reaches a tenth 
of a degree if the barometer differs by 12 nun. from 760 min. The 
uncertainty in the absolute boiling-point of sulphur, however, is 
probably somewhat greater than one-tenth of a degree, on account 
of the uncertainty of the expansion correction of the gas thermoinetcr 
(Phil. Mag., December 1899). The thermodynamical correction of 
the gas thermometer, which amounts to half a degree at this point, 
is also to some extent uncertain, on account of the extrapolation. 
Provided, however, that some exact value of the S.B.P. is chosen 


for reference, for the reduction of observations with platinum 
thermometers, the results so retluccd will be strictly comparable, 
and can be corrected at any subsequent time w'heii the value of 
the S.B.P. is more accurately determined. The boiling-point of 
oxygen may be taken as - 182*5® C. with sufficient approximation 
for a similar purpose. 

VI. Calibration Correction . — The calibration of the resi.stance 
box and the bridge-wire corresponds to the calibration of the stem 
of the mercury thermometer, but the process is much simpler for 
several reasons. It is more easy to obtain a uniform wire tJian a 
uniform tube. The scale of the wire is much more open, it corro- 
sixinils to a very small part of the whole scale, and the process of 
calibration is easier. One box wlien calibrated will serve for any 
number of thermometers of different ranges and scales, and covers 
the wliole range of temperature (see Cai.ibration). 

27. Electrical Precautions . — The platinum theriuometcr is so 

far superior to the mercury thermometer in all the points above 
enumerated that, if there were no other dilficulties, no one would 
ever use a mercury tlierniometer for work of precision. In using a 
platinum thermometer, however, some electrical training is essen- 
tial to obtain the best results. The manipulation ;i ad adjustment 
of a delicate galvanometer present formidable dillicnlties to the 
non -electrical observer. Bad contacts, faulty connexion.s, and 
defective insulation, are not likely to trouble the practised elec- 
trician, but present endless possibilities of orvov to the tyro, A 
useful discussion of these and similar details is given in the pajxT 
by Chree alreatly leferred to. Bad insulation of the pyrometer 
and connexions can easily be detected, in the com])ensated instru- 
ment already described, by disconnecting one of the C leads from 
the battery and one of the P lc*;uls from the bridgi'-wire. Under 
these comlitions the galvanomelor should not deflect if the insula- 
tion i.s perfect. Defective insulation is most likely to be due to 
damp in the tliermometcr at low temperatures. This source of 
error is best removed by drying and hermetically sealing the ther- 
mometers. Trou])le from bad contacts generally arises from the 
use of plugs for the resistance coils. If plugs arc used, they mu.st 
be .specially designed so as not to disturb each other, and must be 
well tilted and kept very clean. Mercury cups with large copper 
terminals, well amalgamated, as used with staiulard resistance 
coils, are probably tlie simplest and most satisfactory method of 
changing connexions. Accidental thermoelectric effects in the 
circuit arc a possible source of error, as with the thermocouple, but 
they arc always very small if the therinomelcr is properly con- 
structed, and are relatively unimportant owing to the large K.M.F. 
available. In any case tlicy may be completely eliminated by 
reversing the battery. T'hc heating effect of the current througli 
the thermometer is often negligible, but should be measured and 
allowed for in accurate work. With a current of 
•01 ampere the rise of temperature should not ex 
ccecl or y^o oI ^ degree. With a delicate 

galvanometer it is possible to read to the ten- 
thousamllh of a degree with a current of only 
•cx)2 ampere, m which case the heating effect is 
generally less than of a degree. It can lx* 

very easily measured in any case by changing from 
one cell to two, thus doubling the current in tlie 
thermometer, and quadrupling the healing effect. 

The correction is then applied by subtracting one- 
third of the difference between the readings with 
one and tw'o cells from the reading with one cell. 

The correction is always very small, if a reasonablv 
sensitive galvanometer is used, and is frequently 
negligible, especially in differential work, which is 
one of the most fruitful applications of the platinum 
thermometer. 

28. Construction of Thermometers . — One of the 
chief advantages of the platinum thermometer for 
research work is the endless variety of forms in 
which it may be made, to suit the particular 
exigencies of each individual exiienment. It is 
peculiarly suited for observing the average tciii- 
Ijerature throughout a length or space, which is 
so often rcipiired in physical experiments. For 
this purpose the wire may be disposed in a straight 
length, or in a spiral, along the space in question. 

Again, in observing tlie temperature of a gas, the 
naked wire, on account of its small mass and 
extremely low radiative power, is far superior to 
any mercury thermometer, ff'hc commonest form 7 * 

of plalimim thermometer (fig. 7), and the most Platinum 
suitable for general purposes, contain.s a coil B from 1 hermometer. 
I in. to 2 in. long, wound on a cross of thin mica, and 

enclosed in a lube, about ^ to 1 in. in diameter, of glass or porcelain 
according to the temperature “for w^hich it is require<l. The pyro- 
meter leads and the compensator leads are insulatecl and kept in 
place by passing through mica disks fitting the tube, which serve 
also to prevent convection currents up and down the tube. The 
protecting tube of glass or porcelain is fitted with a wooden head A 
carrying four insulated terminals, PP, CC, to which the pyrometer 
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and compensator leads are respectively connected, and which 
serve to connect the instrument to tlie measuring apparatus. For 
work of the highest precision these terminals are often omitted, 
and the lejuls arc directly soldered to a Ilexible cable in order to 
avoid possible errors from thermoelectric elfects and changes of 
resistance of the screw terminals. For temperatures above 500° C. 
the protecting tube must be of porcelain, and the leads of platinum 
throughout that ])art of the tube which is exposed to high tem- 
peratures. For lower tern jjeratu res a tube of hard glass and leads 
of cop]>er or silver may be employed, but it is better in any case 
to make the lower part of the leads of platinum in order to diminish 
the conduction of heat along the stem. For laboratory work a 
tube 30 or 40 cm. in length usually suffices, but for large furnaces 
the length of the protecting lube is often 5 to 10 ft. In the latter 
case it is usual to protect the porcelain tubes with an external 
steel tube, which may be rcmove<i for delicate measurements. 

29. Spn ial Forms of Thermometer , — In the measurement of linear 
expansion it is a great advantage to employ a thermometer with 
the bulb or sensitive portion eciual in length to the bar or column 
under test, so as to obtain the mean temperature of the whok; 
length. In measuring the linear expansion of a standard metre or 
yard, a fine platinum wire enclosed in a glass capillary, or other- 
wise insulated, is employed, its length being otpial to that of the 
bar. The same method has been ajiplicd by Callendar {Phil. Trans, 
A, T88y) and Bedford (Phil, Mag,, 1898) to the expansion of glass 
and porcelain at high temperatures, employing a line wire sup- 
ported along the axis of tlu? tube under test. An ocpiivalent method, 
applied to the expansion of silica by Callendar. is to enclose a rod 
ol the material inside a platinum tube which is heated by an electric 
current. I'his is a very rapid and convenient process, since the 
mean temperature of the rod must be equal to that of the enclosing 
tube. Aliy temperature up to the melting-])oint of platinum is 
readily obtained, and easily regulated. The temperature may be 
obtaiiK'd by observing either the resistance of the platinum tube 
or its linear expansion. Either method may also bo employed in 
J. Joly's meldometer, which consists of an electrically heated strip 
for observing tlie melting-points of minerals or other substances in 
small fragments. In observing the tenqierature of a long column 
of mercury, as in the method of equilibrating columns for deter- 
mining the absolute expansion of mercury, a platinum thermo- 
meter with a bulb equal in length to the column may similarly 
be employed with advantage, 'llie application is here particularly 
important because it is jiractically impossible to ensure perfect 
uniformity of tem])erature in a vertical column, 6 ft. or more in 
length, at high temperatures, 

30. Sensitive Thermometers , — Where quickness of reading is essen- 
tial, the mercury thermometer, or the tube form of electric ther- 
mometer, is unsuitable. In cases where the tlicrmometer has to be 
immersed in a conducting liquid or solution, the fine wire forming 
the bulb may be insulated by enclosing it in a coiled glass capillary. 
This metliod has been employed by ('allendar and liarnes and by 
Jaeger, but the instrument is necessarily fragile, and requires 
careful handling. For non-conducting liquids or gasi's the bare 
Avire may be employed with great advantage. 'I'his is particularly 
important in the case of gases owing to the extreme sensitiveness 
thus obtained and the almost complete immunity from radiation 
error at moderate temperatures, 'riiermometcrs constructed in the 
form of a flat grid of bare wire mounted on a mica cand elionite 
frame have been employed by IT. Brown (Proc. R. S., 1905, B 76, 
p. 124) for oliserving the temperature of leaves and of air currents 
to which they were exposed. They have also been employed for 
observing the air-lcmperature for meteorological purposes in Egypt 
and Spain with very satisfactijry results (Proc. R. S., 1905, A 77, 
p. 7). The fine ware, owing to its small size and bright metallic 
surface, very rapidly acquires the temperature of the air, and is 
very little allected by radiation from surrounding objects, which 
is one of the chief ditflcultics in the employment of mercurial ther- 
mometers for the oliservation of the temperature of the air. 

For the observation of rapidly varying temperatures, such as 
those occurring in tlie cylinder of a gas- or steam-engine, an electrical 
thermometer witli very fine wire, of the order of 'Ooi in. diameter 
is practically the only instrument available. The temperature at 
any particular moment may be obtained by setting a mechanical 
contact-maker to close the circuit at the desired point. The sen- 
sitive part of the thermometer consists simply of a loop of fine 
wire from half an incli to an inch long, connected by suitable leads 
to the measuring apparatus as employed by Burstall (Phil, Mag., 
October 1895) the gas-engine, and Callendar and Nicolson (Proc. 
Inst. C. E., 1898) in the steam-engine. The explosion temiicra- 
turcs cannot be satisfactorily measured in a gas-engine in this 
manner, because the radiation error at high temperatures is exces- 
sive unless the wire is very fine, in which case it is very soon melted 
even with w^eak mixtures. Callendar and Dalby accordingly de- 
vised a mechanical valve (Proc. R. S.. A 80, p. 57) for exposing the 
thermometer only during the admission £,nd comjjression strokes, 
and have deduced the actual ex])losion temperatures from the 
indicator diagram. B. Hoxikinson {Proc. R. S., A 77, p. 387) suc- 
ceeded in following the course of an explosion in a closed vessel 
by moans of a similar thermometer connected to a galvanometer 


of short period giving a continuous record on a moving photo- 
graphic film. When tlie flame reached the wire the temperature 
rose 12^^^ C. in about of a second, which illustrates the order 
of sen.sitivene.ss attainable wath a fine Avire of this size. O. R. 
Lummer and IC. I’ringsheini, in their measurements of the ratio of 
the specific heats of ga.ses by observing the fall of temperature due 
to sudden expansion, employed a very thin strip of foil .with the 
object of securing greater sensitiveness. This was a somewhat 
tloubiful expedient, becaiist* such a strip is extremely fragile and 
liable to be injured by air currents. an(l because the sensitiveness 
is not as a matter of fact a])preciably improved, wln-reas the radia- 
tion error is increased in direct proportion to the surface exposed. 
One of the principal sources of error in employing a short loop of 
fine w'ire for observing rapidly varying temperatures is that the 
ends of the loop close to tlie thick leads are affected by conduction 
of heat to or from the leads, and cannot follow the rapid variations 
of temperature. This error may be reatlily avoided by the method, 
first employed by C'allenriar and Nicolson, of connecting the com- 
]>ensating leads with a short length of tlie same fine wire. 'I'hc 
end elfect is then eliminated by observing the difference of resist- 
ance between Iavo loops of ditlerent lengths. Thermocouples of 
very fine wire have also been employed for similar measurements, 
but thc*y arc more dilfieult to make than the simple loo[) of one 
wire, and the sensitiveness attainable is much less, owing to the 
small IC.M.F. of a single th(‘rmocoiiplc. 

31. Radiation Thermoscopes . — For measuring the intensity of 
radiation, some form of thermometer with a blackened bulb or 
sensitive area is employed. It is assumed that the rise of tem- 
jierature of the thermometer is a]iproximately proportional to the 
intensity of the radiation acconling to Newton’s law of cooling 
(sec Heat) for small differences of temperature. A mt*rcury 
maximum thermometer with a small blackened bulb is still very 
generally employed in meteorological observatories for registering 
the maximum solar radiation. But the indicatiems are liable to 
error and very difficult to interiiret, and an instniinent of this 
type is not sufficiently sensifivc or (.[uick in action for weak sources 
of radiation. Sir John Leslie ein])loye(l an air thermosiaqie, similar 
to that of (ialileo (Heat, lig. i), with a blackened bull). This has 
the cadvantage of a small capneity for heat, aiul is still enqiloyed in 
various forms for demonstration purposes, but is not sufiicieiitly 
sensitive for accurate work. IClectncal thermometers arc now 
generally empkiyed on account of their superior sensitiveness, ami 
also on Jiccount of the greater facility of adajitation for flu? require- 
ments of each particular experiment. 'The most familiar instru- 
ment is M. Melloni's thermo))ile, w'hich is built up of a number of 
small bars of antimony and bismuth, or other alloys of high thermo- 
electric power, arranged in the form of a cube wuth alternate junc- 
tions on opi)osite faces. When connected to a galvanometer of 
suitable resistance, this arrangement gives a high degree of sensi- 
tiveness on account of the multiplication of coupk^s, but owing 
to the large mass of metal involveil in its construction it lakes a 
consuicrabki time to acquire a ste.ady state. This defect has been 
remedied in the radiomicrometor of C. V. Boys {I*hil. Trans., 1888, 
180 A, p. 150) by employing a single junction attached to ft small 
disk of very tliin copper. 'I'hc free ends of the minute bars forming 
the couple are connected to a loop of thin copper ware suspended 
by a line <[uartz fibre between the poles of a magnet. 'I'his arrange- 
ment forms a very ilelicate galvanometer and give.s the maximum 
sensitiveness attainable witli a single couple, since all unnecessary 
connecting wires are avoiilcd. It is incomparably quicker and 
more dead-beat in action than the ordinary thermopile, but has 
the disadvantage that it must be set up permanently on a steady 
support and the radiation brought to it in a horizontal direction. 
An instrument of similar delicacy is the radiometer, the action of 
which depends on tlie re])iilsive elfect of the residual gas in a nearly 
])erfect vacuum on a delicately balanced vane suspended by a fine 
fibre. An instrument of this type was first constructed by Sir 
William Crookes (see Radiometek) ; tlie instrument was applied 
to radiation measurements, and its sensitiveness greatly improved 
])y E. F. Nichols. (t requires a very steady mounting, like the 
ratlioniicrometer, but has the additional defect that the radiation 
must be introduced through a window, which may give rise to 
selective alisorption. Other varieties of thermopile, in Avhicli the 
.sensitive parts are constructed, as in Boys' radioinicrometer, so as 
to have a very small capacity, but are connected like the ordinary 
pile to a separate galvanometer, have been employed by Lord 
Rosse for observations of lunar heat and by W'. 11 . Julius and 
Callendar for tlie solar corona. 

In cases where the radiation can be concentrated on a very 
small area, sucli as the receiving disk of the radiomicrometer, the 
thermoelectric method is probably the most sensitive. But if 
there is no restriction as to the area of the receiving surface, con- 
siderable advantage may be gained in convenience of manipulation, 
without loss of sensitiveness, by the electric resistance method. 
An instrument of this type Avas first employed by S. P. Langley 
{Proc. Amer. Acad., 1881, 16, p. 342) untfer the name of the bolo- 
meter, by which it has since been known. The sensitive surface 
is made in the form of a blackened grid of thin metallic foil, gene- 
rally platinum coated with platinum black, connected in one of the 
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arms of a Wheatstone bridge. The rise of temperature of the 
grid when exposed to radiation is measured by its increase of 
resistance in the usual manner. In order to compensate for changes 
of temperature of the surrounding air the balancing resistance is 
made of a precisely similar grid, placed in close proximity to the 
first but screened from radiation. The foil should be as thin as 
possible consistent with strength, in order to secure the maximum 
Ecnsitivene.ss. For spectroscopic work a single strip or linear 
bolometer is employed. E’or absolute measurements, where it is 
necessary to absorb the whole radiation atlmitted through a given 
area, two grids are placed with the stri]js of one behind the inter- 
spaces of the other. 

32. Absolute Measurement of Radiation . — In many cases the 
object is not to secure the maximum degree of sensitiveness, but 
an absolute measurement of the intensity of the radiant energy, 
in calories per square centimetre per minute, or other suitable 
units. For this purpose some form of radiation thermometer is 
generally employed, but the method of procetlure is mo<lified. 
The earlier methods as exemplified in C. S. M. Pouillet’s pyrhelio- 
meter. or I^. J. G. \"iollc’s actinometer, consisted in observing the 
rate of rise of temperature of a small calorimeter, or thermometer 
of known thermal capacity, when exposed to a given area of the 
radiation to be measured. To secure greater sensitiveness A. P. P. 
Crova substituted a copper disk with an attached thermocouple 
for the calorimetric thermometer. The method is very simple and 
direct, but has the disadvantage that the correction for external 
loss of heat is somewhat uncertain and difficult to apply, since the 
contlitions are unsteady and the observation depends on rate of 
change of temperature. For this reason static methods, depending 
on the steady temperature finally attained, in which the rate of 
loss of heat is directly determined by an electric compensation 
method, have come more prominently into favour in recent years. 
In K. J. Angstrom’s pyrheliometer (Acta Soc. Upsala, 1893) two 
similar blackened strips of equal area and resistance are fixed side 
by side in a suitable case in such a manner that either may be 
exposed to the radiation to be measured while the other is simul- 
taneously heated by an electric current. Attached to the backs 
of tlie strips, but insulated from them by thin pa])er, are the two 
junctions of a thermocouple which indicates when the temperatures 
are equal. When this condition is secured the intensity of the 
radiation is equal to the rate of generation of heat per unit area 
by the electric current, which is deduced, from a knowledge of the 
resistance and area of the strip, by observing the current required 
to balance the radiation. The instrument is very quick and sen- 
sitive in action, and the method avoids any assumption with 
regard to the rate of loss of heat, except that it is the same for 
the two similar strips at the same temperature. The accuracy of 
the method is limited chiefly by the measurement of the resistance 
and width of the strips, and by the difficulty of .securing exact 
similarity and permanence in the attachment of the junctions of 
the thermocoupV*. Small differences in this respect may Iw elimi- 
nated by interchanging the strips, Imt there remain outstanding 
differences between different instruments of the same make which 
often exceed 5 per cent. 

An electric metho<l proposed by F. Kurlbaum {Wied. Ann., 
1898, 65, p. 748) consists in observing the rise of temperature 
produced by radiation in a bolometer grid, then cutting off the 
radiation and observing the increa.se of current required to produce 
the same rise of temperature. There is no difficulty in this case 
in measuring the area exposed or the resistance of the bolometer, 
and no uncertainty can arise as to the temperature of the strip, 
because the heated strip itself serves as its own thermometer. 
The current is easily deduced from a knowledge of the resistances 
and the E.M.F. of the battery. The chief source of uncertainty 
mentioned by Kurlbaum lies in possible differences l:>etwcen the 
effects of radiation and current-heating near the ends of the strips, 
the area so affected representing a large proportion of the whole 
area. In Angstrom’s method this is not so important because the 
temperature indicated by the couple is that near the middle of the 
strip. In the case of the l)olomctcr this end -effect may be com- 
pensated, as explained by ('allendar {Proe. R. S., 1907, 77 A, p. 7), 
in the same manner as for sensitive thermometers, by employing 
tw'o similar bolometers with strips of different lengths. 

An important defect of all the methods so far considered is that 
the measurement dejxjnds on the coefficient of absorption of the 
black with which the receiving surface is coated. The error is 
probably small, of the order of i or 2 per cent., but is difficult to 
determine accurately, and varies to some extent with the quality 
of the radiation. The absorptive power is generally less for rays 
of great wave-length than for visible rays. If we assume that the 
loss of heat by conduction and convection is independent of the 
nature of the surface the defect in question may l)e avoided by the 
following method. Two bolometer strips, one bright and the other 
black, but otherwise exactly similar, are simultaneously exposed to 
the radiation to be measured, and are traversed by the same electric 
current. The black strip will be more heated by the radiation 
than the bright, but the rise of temperature of the bright strip 
due to the current will be greater than that of the black strip 
because its emissive power is lower. If the current is adjusted 


until the temperatures of the two strips are txpial the losses by 
convection and conduction will be C(pial, and also the rate of gimera- 
tion of heat by the current in each strip. The ri.se of temperature 
must therefore be such that each strip lo.ses as much heat by radia- 
tion to the surrounding case as it gains from the int ident radiation 
to l^ measured. Assuming Kirchhoff’s law, the ratio of the emis.sive 
to the absorptive power is the same for all bodies at the same 
temperature, and is equal to the emissive power of a perfectly 
black body. The ri.se of temperature of each strip, when balance 
is attained, will be the same as that of a perfectly black strip under 
the same conditions of exposure. The electric current in this 
method serves to eliminate losses by convection and conduction, 
and the result is obtained in terms of the observed rise of tempera- 
ture and the radiation constant for a black body. The method 
works well for a source at loo** C. ; but, for a high temperature 
source, a correction is required because the absorptive powers of 
the strips may differ appreciably from their emissive powers. 

Another electric compensation method of special interest is the 
method of the “ Peltier cross." A small disk of copper is sup- 
ported by two thermoelectric couples forming a cross. One of the 
couples serves to measure the rise of temperature, while the other 
is traversed by an electric current, which may bt' employed to 
compensate the radiation by the heat absorption du«* to the Peltier 
effect. The advantage of this method is that the PeltiiT effect is 
easily determined from an observation of the thermoelectric power 
(see Thermoelectricity) in absolute measure, and that it is 
proportional to the first power of the current. I.oss or gain of 
heat by conduction from the supporting wires, and changes of 
temperature in the surrounding case, are readily compensated l^y 
mounting two similar disks side by side. Small differences between 
the disks arc eliminated by exposing them to radiation alternafely, 
with reversal of the current, so that the irradiated disk is cooled 
or the other disk heated by the Peltier effect. The current is 
adjusted in each case so that the temperatures of the disks are 
equal, as indicated by the second couple connecting the disks. 
The method is about ccpial in sensitiveness to that of Angstrom, 
but it is easier to secure conditions of exact similarity and to 
measure the quantitie.s involved in the absolute tlcferminalion, 
namely, the area of the hole through which the radiation is ad- 
mitted, and the coefficient of the Peltier effect. 'I'he uncertainty 
due to imperfect blackness of the disks may be eliminated by using 
cups in place of disks ; and the sensitiveness and range may be 
increased by using thermopiles in place of single couples. 

33. Optical or Radiation Pyrometers. — Since the intensity of 
radiation increases very rapidly with the temperature of the source 
of radiation, instruments for measuring radiation may be applied 
for measuring tenqjcrature, assuming that the laws connecting 
radiation and temperature are known. The advantage of this 
method is that the measurement may be made from a distance 
without exposing any part of the measuring apparatus to the 
de.structive action of high temperatures. Apart from the diffi- 
culty of calibrating the measuring apparatus to give temperature 
in terms of radiation, the chief source of uncertainty in the appli- 
cation of the method is the emissive power of the source of radia- 
tion. The methods principally employed may be divided into two 
classes : — ( i ) Radiation methods, depending on the measurement 
of the radiant energy by means of a radiometer, thermocouple or 
bolometer ; (2) optical or photometric methods, ilepending on the 
colour or luminous intensity of the radiation as compared with a 
suitable standard. 

Of the radiation methods the simplest in theory and practice 
depends on ob.serving the total intensity of radiation, which varies 
as the fourth power of the absolute temperature according to the 
Stcfan-Boltzmarin law (see Heat) for a perfectly black body or full 
radiator. In applying this method it is very necessary to allow 
for the emissive power of the source, in case this does not radiate 
as a black body. Thus the emissive power of polished platinum 
at 1 000"" Abs. is only 10 per cent., and that of black iron oxide about 
40 per cent, of that of a black body ; and the percentage varies 
differently for different bodies with change of temperature, and 
also for the same body according to the part of the spectrum used 
for the measurement. Owing to the rapid increa.se of radiation 
with temperature the error due to departure from black body 
radiation is not so serious as might be imagined at first sight. If 
the tei^iperaturc of a polished platinum strip at I5<x)® C. were 
estimated by the radiation formula, assuming the constant for a 
perfectly black body, the error for red light would be about 125®. 
for green about loo'", and for blue about 75°. Such errors may be 
corrected when the emissive power of the source at various tem- 
peratures is known from previous experiments, but it is preferable 
to ob.serve, whenever possible, the radiation from the interior of a 
uniformly heated enclosure which approximates very closely to that 
of a black body (see EIeat). 

Radiation pyrometers of this type are generally calibrated by 
the method of sighting on the interior of an electric furnace con- 
taining a thermocouple or gas-thermometer by which the tempera- 
ture is measured. The gas-thermometer has been employed for 
verifying the law of radiation up to 1500® C., but the difficulties 
of obtaining accurate results with the gas-thermometer increase so 
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rapidly above i2(X)° C. that it is questionable whether any advan- 
tage is gained by using it beyond this point. The law of radiation 
has been so closely verified by observations at lower temjicratures 
that the uncertainty involved in applying it at higher temperatures, 
in the case of a black body is probably less than the uncertainty 
of the gas-thermoineter measurements, and much less than the 
uncertainty of extrapolating an empirical formula for a thermo- 
couple. Thus L. F. C. Holborn and \V. Wien {Wied. Ann., 1895, 
56), by extrapolating their thermoelectric formula, found the value 
1587° C. for the melting-point of palladium, whereas V'iolle found 
1500° C. by the calorimetric method, and C'allendar and Eumorfo- 
poulos Ma^., 1899, .^8) found 1540° and 1550® C. by the 

methods of the expansion and the change of resistance of platinum 
respectively. By a later thermoelectric extrapolation liolborn and 
Henning (Berlin Akad., 1905. 12, p. 31 1) found 1535° C. for the 
melting-point of palladium, and ryio'’ C. for that of platinum, 
values which were strikingly conlirmed by J. A. Marker at the 
National Physical Laboratory, and by Waidner and Burgess at the 
Bureau of Standards, U.S.A. Holborn and Valentiner employing 
an optical method (Ann. Phvs., 1907, 22, p. 1) found 1582° C. and 
1789^ C. for palladium and platinum respectively. There can be 
little doubt that the extrapolation of the parabolic formula for the 
thermocouple at these temperatures is quite untrustworthy (see 
Thermoemcctricity) and that the values given by the electrical 
resistance method, or by the laws of radiation, are more likely to 
be correct. Assuming that the total radiation varies as the fourth 
power of the absolute temperature, a radiation pyrometer can be 
calibrated by a single observation at a known temperature, such 
as the melting-point of gold, io(-> 2 ° C. if a black body is employed 
as the source ; and its indications will probably be accurate at 
higher temperatures under a similar restriction. If the pyrometer 
is sighted on the interior of a furnace through a small observation 



Fig. 8. — Fery\s Mirror Pyrometer (Camb. Scient. Inst. Co.). 

For temperatures from 500° C. to C. 

hole it will indicate the temperature of the furnace correctly, pro- 
vided that the temperature is uniform. But it must be remembered 
that this condition does not generally exist in large furnaces. Sup- 
pose, for instance, that it is recpiired to find the temperature of 
the molten metal on the hearth of a furnace viewed through a 
thick layer of furnace gases, which are probably at a much higher 
temperature. It is evident that the radiation from the intervening 
flame may be much greater than that from the metal, and may 
introduce serious errors. The same objection applies with greater 
force to optical pyrometers, as the luminous radiation from gases 
may be of a highly selective character. If, on the other hantl, it is 
required to observe the temperature of metal in a ladle before 
casting, the surface of the metal must be cleared of scum, and it 
is necessary to know the emissive power of the metal or oxide 
exposed. 

For scientific measurements of temperature by the radiation 
method, the thermopile, or bolometer, or radiomicrometer, previ- 
ously calibrated by exposure to a black body at a known tempera- 
ture, is directly exposed at a known distance to a known area of 
the source of radiation. The required result may then be detluced 
in terms of the area and the distance. The use of extraneous 
optical appliances is avoided as far as possible on account of selec- 
tive absorption. For practical purposes, in order to avoid trouble- 
some calculations and measurements, an ojitical arrang^^ment is 
employed, either lens or mirror, in order to form an image of the 
source on the receiving surface. Fig. 8 illustrates Fery^s mirror 
pyrometer, in which a mirror M, focused by the pinion P, forms 
an image of the source on a disk, supported by wires of constantan 
and copper forming a thermocouple, connected by the brass strips 
D and R to the terminals b, h'. The observation hole in the wall 
of the furnace is sighted through the eyepiece O, and is made to 
overlap the disk slightly. The rise of temperature of the junction 
is assumed to be proportional to the intensity of radiation, and is 
indicated by the deflexion of a delicate galvanometer connected to 
the terminals b,b\ A lens may be substituted for the mirror at 
high temperatures, but it is necessary to allow for the selective 
absorption of the lens, and to a less extent for that of the mirror, 
by a special calibration of the scale. 


Assuming Wien’s laws for the distribution of energy in the 
spectrum (see Heat), the temperature of a black body may also 
be measured by observing (i) the wave-length corresponding to 
maximum intensity in the normal spectrum, which varies inversely 
as the absolute tempcTature, or (2) the maximum intensity itself, 
which varies os the fifth power of the absolute temperature, or 
(3) the intensity of radiation corresponding to some particular 
radiation or colour, which varies as an exponential function, the 
exact form of which is somewhat uncertain. Methods (i) and (2) 
require elaborate apparatus and are impracticable except for pur- 
poses of scientific research. I'lie exact application of method (3) is 
almost equally difficult, and is less certain in its results, but for 
optical purposes this methotl may lx; realized with a fair degree of 
approximation by the use of coloured glasses, and forms the basis 
in theory of the most trustworthy optical pyrometers. 

34. Optual or Photometric Pyrometers. — The change of colour of a 
heated body from red to white with rise of temperature, and the 
great increase of intrinsic brilliancy which accompanies the change, 
are among the most familiar methods of estimating high tempera- 
tures. For many processes eye estimation suffices, but a much 
greater degree of accuracy may be secured by the employment of 
suitable photometers. In Mesure and Nouel’s pyrometric tele- 
scope, the estimation of temperature depemls on observing tlie 
rotation of a quartz polarimeter required to reduce the colour of 
the radiation to a standard tint. It has the advantage of requiring 
no auxiliary apparatus, but, owing to the lack of a standard of 
comparison, its indications arc not very jirecise. In the majority 
of photometric pyrometers, a stantlard of comparison for the inten- 
sity of the light, either an amyl-acetate or gasoline lamp, or an 
electric glow-lamp, is employctl. The optical pyrometer of H. L. 
Le Chatelier (Comptes Pendus, 1892, 114, p. 214) was one of the 
earliest, and has served as a model for subsequent inventors. The 
standard of comparison is an amyl-acetate lamp, the flame of 
which is adjusted in the usual manner and viewed in the same 
field as the image of the source. The two halves of the field arc 
adjusted to equality of brightness by means of a cat’s eye diaphragm 
and absorption glasses, and are viewed through a red glass, giving 
nearly monochromatic radiation in order to avoid the difficulty 
of comparing lights of different colours. Assuming Wien’s law, 
the logarithm of the intensity of monochromatic radiation for a 
black body is a linear function of the reciprocal of the absolute 
temperature, and the instrument can be graduated by observing 
two temperatures ; but it is generally graduated at several points 
by comparison with temperatures observed by means of a thermo- 
couple. 

The Wanner Pyrometer (Phys. Zeils., 1902, p. 1 12) is a modi- 
fication of Konig’s spectrophotometer, in which the two halves of 
the field, corresponding to the source and tlic standard of com- 
parison, are illuminated with monochromatic red light polarized in 
planes at right angles to each other. The tw'o halves may be 
equalized by rotating the analyzer, the circle of which is graduated 
to read in degrees of temperature. The i instrument has a some- 
what restricted range of maximum sensitiveness, and cannot be 
used below 900'’ ('. owing to the great loss of light in the compli- 
cated optical system. It cannot be sighteil directly on the object 
since no image is formed as in the Le Chatelier or F6ry instruments, 
Init the methods of securing monocliromatic light by a direct vision 
spectroscope, and of adjusting the fields to eijuality by rotating 
the analyser, are capable of great precision, and lead to simple 
theoretical formulae for the ratio of the intensities in terms of 
Wien’.s law. 

The Fery Absorption Pyrometer (Journ. Phys., 1904. p. 32) differs 
from Le Chatelier's only in minor details, such as the replacement 
of the cat’s eye diaphragm ]:)y a pair of absorbing glass wedges. 
The principles of its action and the method of calibration are the 
same. The pyrometers of Morse, and of 1-. F. C. Holborn and 
F. Kurlbaum <lepend on the employment of a glow lamp filament 
as standard of comparison, the current through which is adjusted 
to make the intrinsic brilliancy of the filament equal to that of 
the source. When this adjustment is made the filament liecomes 
invisible against the image of the source as background, and the 
temperature of the source may be determined from an oKservation 
of the current required. Each lamp requires a separate calibration, 
but the lamps remain fairly constant provided that they are not 
overheated. To avoid this, the source is screened by absorption 
glasses (which also require calibration) in observing high tempera- 
tures. Except at low temperatures the comparison is effected by 
placing a red glass Ijefore the eyepiece. At low temperatures a 
special advantage of the glow-lamp as a standard of comparison 
is that it matches the source in colour as well as in brightness, so 
that the instrument is very sensitive. At high temperatures the 
red glass serves chiefly to mitigate the glare. 

35. Registering and Recording Thermometers. — The term roister- 
ing thermometer is usually applied to an instrument with an index 
which requires setting, and when set will indicate the maximum or 
minimum temperature occurring, or will register the temperature at 
a particular time or place. A recording instrument is one con- 
structed to give a continuous record of the temperature, and 
requires a revolving drum or some equivalent clockwork mechanism 
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for recording the time. The most familiar types of registering 
thermometers are modifications of the common liquid -in -glass 
thermometer. 

John Rutherford’s maximum, invented before 1790, was an 
ordinary mc'rcurial thermometer placed horizontally ; the column 
pnslied before it a small steel index which was left at the highest 
point reached ami was drawn down again to the liquid by a magnet 
when the instrument hail to be reset. It is little used now. 
Ncgretti and Zambra’s maximum has a constriction in the tube 
near the bulb, past which the mercury easily expands but cannot 
return when the temperature falls, since the column breaks at the 
narrowed point when the tliiid in the bulb begins to contract. Ihe 
instrument is set for a fresh observation by shaking the detached 
portion of the column back down the tube. The clinical thermo- 
meters iisetl by physicians arc instruments of this type, and are 
made with a very 'oix*n scale to read only in the neighbourhood 
of the normal tem])eratiire of the human bcnly. In the Phillips 
or Walferdin maximum a portion of the mercury is sc'parated from 
the rest by a minute bubble of air. It is placed horizontally and 
as the temperature rises the detached portion of the column is 
pushed forwartl but is not withdrawn when the main column 
retreats towards the bulb in cooling. It is set for a new observa- 
tion l)v bringing it into a vertical position and tapping it slightly. 
By reducing the length of the index and the bore of the stem this 
thermometer may l)c imulo suitable for use in any position without 
altering its register. 

The minimum thermometer in most common use is that of 
Uutherfonl, invented in 1790. It is a spirit thermometer, pre- 
ferably filled with amyl alcohol, to reduce risk of distillation, in the 
column of which a small porcelain index is included. The instru- 
ment is hung hori/ontally. and, as the temperature falls, the imlex 
is drawn back through surface tension by the end of the column. 
When the temperature rises the liquid flows past the index, which 
is left at the lowest point attaiiieil. To prepare the instrument 
for a fresh observation it is inverted, when the index falls hack 
against the end of the column. James Six’s combined maximum 
and minimum thermometer {Fhii, Titans., 178J) consists of a 
IJdube. the bend of which is tilled with mercury. One leg contains 
spirit above the mercury and terminates in a bulb also full of 
spirit. The other leg also contains a column of s])irit above the 
mercury, but terminates in a bulb containing air and vapour of 
spirit mixed. With increase of temperature the spirit in the full 
bulb expands ; the mercury in consequence is puslu‘d round the 
bend and rises to a greater or less extent in the other leg, carrying 
before it a steel indt;x which thus marks the maximum tempera- 
ture. With cold the spirit in the full bulb contracts, and the 
mercury moves back carrying with it a second index which marks 
the minimum temperature. The instrument is set by drawing 
down the two indices upon the two ends of the mercury column 
by means of a magnet. 

With a mercury Iherniometer a continuous record of tempera- 
ture can only be obtainetl by the aid of ]ihotography, a method 
which has been in use for many years at some first-class obser- 
vatories. but which cannot Ije generally employed on account of 
the expense and the elaborate nature of the apparatus recpiired. 
The commonest type of recording thermometer works on the 
principle of the Bourdon ])ressiire-gauge. 'I'he bulb consists of a 
curved metallic tube Idled witli liquid, the expansion of which witli 
rise of temperature tends to straighten the tube. 'J'he movements 
are recorded on a revolving drum by a pen carried at the end of a 
light lever attached to the bulb. Tins form of inslruiueiit is widely 
cm]doyed for rough work. l)ut it has a very limited range and is 
unsuitable for accurate work on account of want of sensitiveness 
and of great liability to change of zero, owing to imperfect elas- 
ticity of the metal tulx. For accurate work, e.sj)eLially at high 
temperatures, electrical thermometers possess many advantages, 
ami are often the only instrumcnls available. They are com- 
paratively free from change of zero ovtu* long iieriods, and the ther- 
mometer or pyrometer itself may tx' placed in a furnace or elsewhere 
at a considerable distance from the recording apparatus. The 
principal tyi>es are the thermocouple and the platinum resistance 
therraometer already described, which may be employed for record- 
ing purposes, without altering the tliermoineter itself, by connexion 
to a suitable recorcUng mechanism. The methotls in use for record- 
ing the indications of electrical thermometers may be classified as 
in § 24 under the two headings of (i) deflexion melhcxls and 
(2) balance methods. Deflexion methods, in which tlie deflexion 
of the galvanometer is recorded, are more suitable for rough work, 
and bakince metho<Js for accurate measurements. The most 
delicate anvl most generally aj>plicable methorl of recording the 
deflexions of a mirror galvanometer is by photographing tlie move- 
ments of the spot of light on a moving film. Almost any required 
scale or degree of sensitiveness may be obtained in this manner, 
but the record cannot be inspected at any time without removal 
and development. Since the forces actuating the needle of the 
galvanometer arc very small, it is out of the question to attach 
a pen or marking point directly to the end of the pointer for record- 
ing a continuous trace on a revolving drum, because the errors 
due to friction with the recording sheet would be excessive. This 
difficulty has been avoided in many electrical instruments by 


depressing the pointer so as to mark the paper only at regular 
intervals of a minute or so, leaving it completely free for the greater 
part of the time. The record thus obtained is discontinuous, but 
IS sufficient for many purposes. For accurate measurenient, or 
for obtaining an open scale over a particular range of temperature, 
it is necessary to employ some form of balance method as alreaily 
explained in § 24. 

36. Electric Recorder, Balance Method . — I'he apjilication of the 
electric balance, potentiometer or Whcatstonc-bridge for recording 
changes of resistance or electromotive force has been etlectetl by 
employing a galvanometer of the movable coil t> pe as a relay. 
The deflexion of the galvanometer to right or left, according as 
the resistance or E.M.F. increases or diminishes, is made to actuate 
one or other of a pair of motors for moving the contact point on 
the bridge wire ami the recording pen on the drum in the corre- 
sponding direction. A continuous record free from friction error 
is thus obtaineil, since the galvanometer does not actuate the pen 
directly. With an electrical resistance thermomet« r it is possible 
in this way to obtain continuous pen and-ink records on a scale of 
an inch or more to the degree*, reading to 01° C. and practically free 
from zero error over any desired range from -200 ' to -| i 500” C. 
With a thermocouple, employing the potcntiomet«T method, the 
same apparatus can be used with advantage, but it is not possible 
to obtain so open a scale on account of the smallness of the tliermo- 
clcctromotiv'e force available. 

The attainment of siilficieiit rlclicacy in the rtlay mechanism 
turns on the employment of a rotating or vibrating contact in 
combination with a moving coil galvanometer of the si])hoii- 
recorder type. This was first successfully eficctcd by Callendar 
{Trans. R. S. Canad., 1897) for records of radiation and tem- 
perature. and has since been ap])lied to submarine telegraphy by 
S. O. Brown and by A. Muirhead. The mechanism of Calli'ndar's 
electrical recorder, as arranged for temperature iiieasiireinenls, is 
descriVied and illustrated in Jiuf^incrring, May 26, 1899, and in a 
treatise on Vyrometry by T-e Chati'lier and Boudonard. Klectrical 
recording instruments of both types arc now coming into extensive 
use for industrial puq^oses in the measurement of furnace tempera- 
tures, t’tc., for which they are particularly suitable, because the 
recording a])i)aratus can be placed at any distance from the 
furnactrs which may bi* consklt*refl most convenient, and can be 
connectetl to any one of a set of furnaces in succession whenever 
it is desired to obtain a record. 

Authorities.-- There is no special work on the subject of ther- 
mometry in English, but most of the principles ami methods are 
described in text-books on heat, of which ITeslon's d'heory of 
Heat may be specially mentioned, fi'or recent advances in ther- 
mometry the reader should consult the original papers, the most 
important of which hav^e been cited. The greater part of tlu? 
recent work on the subject will be found in the publications 
of the Bureau International des Poids et Mesures de Sevres 
(Paris), of the Rcichsanstalt (Berlin), of the Bureau of Standards, 
l^.S.A. (Washington), and of the National Physical Laboratory 
(London). (H. L. C.) 

THERMOPYLAE (Gr. Oepfio^, hot, and ttvXyi, gate), a Greek 
pass leading from Locris into Thessaly between Mount Oeta 
and the sea (Maliac Gulf). It is chiefly famous for the heroic 
defence made by Leonidas, the Spartan king, with 300 Spartan 
soldiers against the Persian army of Xerxes advancing upon 
Greece in 480 (see Leonidas and authorities there quoted). 
Two other famous battles took place at the pass. In 279 B.c. 
Brennus and the Gauls were checked for several months by a 
Greek army under the Athenian Calippus, and in 191 AntioiJius 
of Syria vainly attempted to hold the pass against the Romans 
under M’. Acilius Glalirio. In the time of Leonidas the pass 
was a narrow track (probably about 14 yds. wide) under the 
cliff. In modern times the deposits of the Spercheius have 
widened it to a breadth of i.J to 3 m. broad. The hot springs 
from which the pass derived its name still exist close to tlie 
foot of the hill. Then; is one large spring used as a bath and 
four smaller ones, and the water, which is of a bluish green 
colour' and contains lime, salt, carbonic acid and sulphur, is said 
to produce good effects in cases of scrofula, sciatica and rheu- 
matism. The accommodation for bathers is, however, quite 
inadequate. 

For the topography see Grundy, Great Persian War, pp. 277-291. 

TH^ROIGNE DE M^RICOURT, ANNE JOS^PHE (1762- 
1817), a Frenchwoman who was a striking figure in the Revolu- 
tion, was born at Marcourt (from a corruption of which name she 
took her usual designation), a small town in Luxembourg, on 
the banks of the Ourthe, on the 13th of August 1762. She was 
the (laughter of a well-to-do farmer, Peter Thcroigne. She 
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appears to have been well educated, having been brought up 
in the convent of Robermont ; she was quick-witted, strikingly 
handsome in appearance and intensely passionate in temper ; 
and she had a vigorous eloquence, which she used with great 
effect upon the mobs of Paris during that short space of her 
life (1789-03) which alone is of historical interest. The story 
of her ha\'ing been betrayed by a young seigneur, and having 
in conscqiumce devoted her life to avenge her wrongs upon 
aristocrats, a story which is told by Lamartine and others, is 
unfounded, the truth being that she left her home on account 
of a quarrel with her stepmother. In her career as courtesan 
she visited London in 1782, was back in Paris in 1785, and in 
Genoa in 1788, where she was a concert singer. In 1789 she 
returned to Paris. On tlie outbreak of the Revolution, she 
was surrounded by a coterie of well-known men, chief of whom 
were Petion and Desmoulins ; but she did not play the role 
which legend has assigned her. She took no part in the taking 
of the Bastille nor in the days of the 5th and 6th of October, 
when the women of Paris brought the king and queen from 
Versailles. In 1790 she had a political salon and spoke once 
at the (liib of the Gordeliers. The same year she left Paris for 
Marcourt, whence after a short stay she proceeded to Liege, in 
which town she was seized by warrant of the Austrian Govern- 
ment, arul conveyed first to 'I'irol and thereafter to Vienna, 
accused of having been engaged in a plot against the life of the 
queen of France. After an interview, however, with the 
(‘rnperor Leopold IL, she was released ; and she returned to 
Paris in January 1792, crowned of course with fresh laurels 
because of her captivity, and resumed her influence. In the 
cluhs of Paris her voice was often heard, and even in the National 
Assembly she would violently interrupt the expression of any 
moderalist views. Known henceforth as la belle Taegoise, 
she appeared in f)ublic dressed in a riding habit, a plume in her 
hat, a pistol in her belt and a sword dangling at her side, and 
excited the mob by violent harangues. Associated with the 
Girondists and the enemies of Robespierre, she became in fact 
the “ Fury of the Gironde.’* She commanded in person the 
3rd corps of the so-called army of the faubourgs on the 20th of 
June 1792, and again won the gratitude of the people. She 
shares a heavy responsibility for her connexion with the riots 
of the loth of August. A certain contributor to the journal, 
the Acts of the Apostles, Suleau by name, earned her savage 
hatred by associating her name, lor the sake of the play upon 
the word, with a deputy named Populus, whom .she had never 
seen. On the loth of August, just after she had watched 
approvingly the massacre of certain of the national guard in 
the Place Venddme, Suleau was pointed out to her. She 
sprang at him, dragged him among the infuriated mob, and he 
was stabbed to death in an instant. She took no part in the 
massacres of September, and, moderating her conduct, became 
less popular from 1793. Towards the end of May the Jacobin 
women seized her, stripped her naked, and flogged her in the 
public garden of the Tuilerics. The following year she became 
mad, a fate not surprising when one considers her career. She 
was removed to a private house, thence in 1800 to La Salpetrierc 
for a month, and thence to a place of confinement called the 
Petites Maisons, where she remained — a raving maniac — till 
1807. She was then again removed to La Salpetrierc, where 
she died, never having recovered her reason, on the 9th of June 
1817. 

See M. Pellet, itude historique et hiographique sur Thfy^mgne de 
MMcourt (1886); L. Laconr, Lea Origines du f^ntintsme content porain. 
Trots femmes de la Khiolution (Paris, iockj) ; Vicomte dc Rciset, 
La Vrate Thdroigne de Miricourt (Paris, 1903) ; E. and J. dc Gon- 
court, Portraits intimes du XV I Ip sUcle (2 vols., 1857-58); and 
the play TMroigne de Mlricourt of M. Paul Hervieu, produced at 
the Theatre Sarali Bernhardt in 1902. 

THERSITES, the ugliest man in the Greek camp before Troy, 
celebrated for his biting tongue. The special objects of his 
attack were the leaders of the army, and Homer {Iliad, ii. 212) 
tells how he was chastised by Odysseus for daring to abuse the 
commandcr-in-chief. According to a later story, Achilles, after 


he had slain the Amazonian queen Penthesilea, bitterly lamented 
her death; for this he was reviled by Thersites, who even 
insulted the body of the dead queen. Achilles thereupon slew 
Thersites with a blow of his fist (Quint. Smyrn. i. 722). There 
was a play by Chaeremon called Achilles the Thersites-slayer, 
probably a satyric drama, the materials of which were taken 
from the Aethiopis of Arctinus. 

THESAURUS (Gr. Otpravim^), the term in architecture given 
to the Greek treasure house, and at one time applied to the 
beehive tombs of Mycenae and other parts of Greece, now 
recognized as tombs ; the subterranean chambers under some 
of the Greek temples were probably used as treasure rooms. 
Sometimes in the rear of the cclla of a Greek temple there was 
a chamber, known as the opisthodomus, in which the treasures 
were kept ; and, failing this provision, the epinaos or rear 
portico of the temple was enclosed with large railings and 
utilized for the same purpose ; in this case the term opistho- 
domus was applied to it. “ Thesaurus ” is also used of a 
dictionary, or lexicon, as being a “ treasure house ” or store of 
knowledge. 

THESEUS, the great hero of Attic legend,^ son of Aegeus, 
king of Athens, and Aethra, daughter of Pitlheus, king of 
Troezen. Thus through his father he was descended from 
Erechtheus and the original stock of Attica; through his 
mother he (ame of the Asiatic house of Pelops. I'he legend 
relates that Aegeus, being childless, went to Pittheus, who 
contrived that Aegeus should have intercourse with his daughter 
Aethra, and that in due time Aethra brought forth 'I'licseus. 
It was given out that the child’s father was Poseidon, the great 
god of 'rroe‘zcn, and that Aethra raised »a temple to Athena 
Apaturia, at which Troezenian maids used to dedicate their 
girdles before marriage. For his tutor and guardian young 
Theseus had one Gannidas, to whom, down to Plutarch’s time, 
the Athenians were wont to sacrifice a black ram on the eve 
of the festival of Theseus. On passing out of boyhood 1 'hescus 
was sent by his mother to Athens. He encountered many 
adventures on the way. First he met and slew Periphetes, 
surnamed Corynetes (Glubman). At the isthmus of (.'orinth 
dwelt Sinis, called the Pine- Bender, because he killed his victims 
by tearing them asunder between two pine-trees. Theseus 
hoisted the Pine-Bender on his own pine-tree. Next Theseus 
despatched the Crommyonian sow (or hoar). Then he flung 
over a cliff the wicked Sciron, who used to kick his guests into 
the sea, while pt^rforce they washed his feet. In Eleusis Theseus 
wrestled with Gercyon and killed him. A little farther on he 
slew l^rocrustes, who fitted all comers to his only bed : if his 
guest was too .short for the bed, he stretched him out ; if he 
was too long, he cut him down to the requisite length. As he 
passed through the streets of Athens, his curls and long garment 
reaching to his ankles drew on him the derision of some masems, 
who were putting on the roof of the new temple of Apollo 
Delphinius : “ Why,” they asked, “ was such a pretty girl out 
alone ? ” In reply Theseus took the bullocks out of their cart 
and flung them higher than the roof of the temple. He found 
his father married to Medea, who had fled from Corinth. Being 
a witch, she knew Theseus before his father did, and tried to 
persuade Aegeus to poison his son ; but Aegeus recognized 
him by his sword and took him to his arms. Theseus was now 
declared heir to the throne, and the Pallantids,* who had hoped 
to .succeed to the childless king, conspired against Theseus, 
but he crushed the conspiracy. He then attacked the fire- 
breathing bull of Marathon and brought it alive to Athens, 
where he .sacrificed it to Apollo Delphinius. Next came the 
adventure of the Cretan Minotaur {q.v.), whom Theseus slew by 
the aid of Ariadne {q.v.). While Theseus was in Crete, Minos, 

^ The story of Theseus is a strange mixture of (mostly fictitious) 
political Inulition, of aetiological myths invented to explain mis- 
understood acts of ritual and of a cycle of tales of adventure 
analogous to the story of the hd^ours of Heracles. All the passages 
in the Iliad and Odvssey in which his name or allusions to his 
legend occur are regarded with more or less probability as spurious 
(but see O. (rruppe, Gr. Myth., i. p. 581). 

* The sons of Pallas, the brother of Aegeus. 
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wishing to sec whether Theseus was really the son of Poseidon, 
flung his ring into the sea. Theseus dived and brought it up, 
together with a golden crown, the gift of Amphitrite. On the 
return voyage the ship touched at Naxos, and there Theseus 
abandoned Ariadne. He landed also at Delos, and there he 
and his comrades danced the crane dance, the complicated 
movements of which were meant to imitate the windings of the 
I.abyrinth.^ In historical times this dance was still danced by 
the Delians round a horned altar. 'Fheseus had promised 
Aegeus that, if he returned successful, the black sail with which 
the fatal ship always put to sea should be exchanged for a 
white one .2 But he forgot his promise ; and when Aegeus 
from the Acropolis at Athens descried the black sail out at sea, 
he flung himself from the rock and died. Hence at the festival 
which commemorated the return of Theseus there was always 
weeping and lamentation. Theseus now carried out a political 
revolution in Attica by abolishing the semi-independent powers 
of the separate townships and concentrating those powers at 
Athens, and he instituted the festival of the Panathenaea,^ 
as a symbol of the unity of the Attic race. Further, according 
to tradition, he instituted the three classes or castes of the 
eupatrids (nobles), gcomori (husbandmen), and demiurgi 
(artisans). He extended the territory of Attica as far as the 
isthmus of Corinth. 

He \vas the first to celebrate in their full pomp the Isthmian 
games in honour of Poseidon ; for the games previously insti- 
tuted by Hercules in honour of Helicertcs had been celebrated 
by night, and had partaken of the nature of mysteries rather 
than of a festival. Of Theseus’s adventures with the Amazons 
there were different accounts. According to some, he sailed 
with Hercules to the Euxine, and there won the Amazon 
Antiope as the meed of valour ; others said that he sailed on 
his own account, and captured Antiope by stratagem. There- 
after the Amazons attacked Athens. Antiope fell fighting on 
the side of Theseus, and her tomb was pointed out on the 
south side of the acropolis. By Antiope Theseus had a son, 
Hippolytus. On the death of Antiope, Theseus married 
Phaedra. She fell in love with her stepson Hippolytus, who, 
resisting her advances, was accused by her to Theseus of having 
attempted her virtue. Theseus in a rage imprecated on his 
son the wrath of Poseidon. His prayer was answered : as 
Hippolytus was driving beside the sea, a bull issuing from the 
waves terrified his horses, and he was thrown and killed. This 
tragic story is the subject of one of the extant plays of 
Euripides.^ 

The famous friendship between Theseus and Pirithous, king 
of the Lapiths, originated thus. Hearing of the strength and 
courage of Theseus, Pirithous desired to put them to the test. 
Accordingly he drove away from Marathon some cows which 
belonged to Theseus. The latter pursued, but when he came 
up with the robber the two heroes were so filled with admira- 
tion of each other that they swore brotherhood. At the 
marriage of Pirithous to Ilippodamia (or Deidamia) a fight 
broke out between the Lapiths and Centaurs, in which the 
Lapiths, assisted by Theseus, were victorious, and drove the 

^ The Ostiak.s of Siberia have an elaborate crane fiance, in which 
the dancers are dressed up with skins and the heads of cranes 
(P. S. Pallas, Rcise dutch ver$chiedene Provinzen des russischen 
Reichs, iii. 1778). 

* So, too, the ship that sailed annually from Thessaly to Troy 
with offerings to the shade of Achilles put to sea with sable sails 
(Philostratus, Heroica, xx. 25). The ship that was to bring Iseult 
to the mortally wounded Tristram was to hoist a white sail if she 
was on board, a black sail if she was not. The black sails recur 
in the modern Greek version of the tale of Theseus. Cf. Asiatick 
Researches, ix. 97. 

* Besides the Panathenaea Theseus is said to have instituted 
the festival of the Synoikia or Metoikia. Wachsmuth ingeniously 
supposes that the latter festival commemorated the local union in 
a single city of the separate settlements on the Acropolis and its 
immediate neighl>ourhood, while the Panathenaea commemorated 
the political union of the whole of Attica (C. Wachsmuth, Die 
Stadt A then im Alterthum, 1874, p. 453 sq.). 

* Theseus is also said to have taken part in the Argonautic 
expedition and the Calydonian boar-hunt. 


Centaurs out of the country. Theseus and Pirithous now 
carried off Helen from Sparta, and when they drew lots for her 
she fell to the lot of Theseus, who took her to Aphidnae, and 
left her in charge of his mother Aethra and his friend Aphidnus. 
He now descended to the lower world with Pirithous, to help 
his friend to carry off Proserpine. But the two were caught and 
confined in Hatles till Heracles came and released Theseus. 
When Theseus returned to Athens he found that a sedition 
had been stirred up by Menestheus, a descendant of Erechtheus, 
one of the old kings of Athens. Failing to quell the outbreak, 
Theseus in despair sent his children to Euboea, and after 
solemnly cursing the Athenians sailed away to the island of 
Scyrus, where he had ancestral estates. But Lycomedes, king 
of Scyrus, took him up to a high place, and killed him by 
cjisting him into the sea. Long afterwards, at the battle of 
Marathon (490 b.c.), many of the Athenians fancied they saw 
the phantom of 'I'heseus, in full armour, charging at their head 
against the Persians. When the Persian war \\as over the 
Delphic oracle bade the Athenians fetch the boni s of Theseus 
frorn Scyrus, and lay them in Attic earth. It fell to Cimon’s 
lot in 469 n.c. to discover the hero’s grave at Scyrus and bring 
back his bones to Athens. I'hcy were deposited in the heart 
of Athens, and henceforth escaped slaves and all persons in 
peril sought and found sani'tuary at the grave of him who in 
his life had been a champion of the oppressed. Ilis chief 
festival, called Theseia, was on the 8th of the month Pyanepsion 
(October 2 1 St), but the 8th day of every other month was also 
sacred to him.^ 

Whatever wc may think of the liistorical reality of Tlicscus, his 
legeml almost certainly contains recollections of liistorical events, 
c.^. the <TvvoiKi<Tfi 6 s, whether by this wc understand the political 
Centralization of Attica at Athens or a local union of previously 
separate settlements on the site of Athens. The birth of Theseus 
at rroezen points to the immigration of an Ionian family or tribe. 
With this agrees the legend of the contest between Athena and 
Poseidon for supremacy on the acropolis of Athens, for Theseus 
is intimatidy connected with Poseidon, the great Ionian god. 
Aegeus, the father of Theseus, has been identifieil by some modern 
scholars with Poseidon. 

The well-preserved Doric temple to the north of the acropolis at 
Atliens, commonly known as the Theseum, was long supposed to 
be the sanctuary in which the bones of Theseus reposed. But 
archaeologists have generally abandonetl this conjecture. There 
were several (according to Philochorus, four) temples or shrines of 
Theseus at Athens. Milchhcifer considers he has found one of them 
in tlic neighbourliood of Peiraeus.® 

Our chief authority for the legend of Theseus is the life by 
Plutarch, which is a compilation from earlier writers ; sec also 
Bacchylides. G. Gilliert, who has investigated the sources from 
which Plutarch drew for his life of Theseus, believes that his chief 
authority was the Atthi^ of Ister, and that Tster mainly followed 
Philochorus {Philnloqits, xxxiii., 1874. p. 46 sq.). 

There is a modern Greek folk-tale wliich pre.serves some features 
of the legend of Theseus and the Minotaur, but for the Minotaur 
has been substituted a seven-headed snake. Sec Bernhard Schmidt, 
Griechische Marc hen, Sai]cn und VolksUeder (1877), p. 118 sq. 

Among modern monographs on Tlieseus may be mentioned : 
A. Schultz, De Thesco (Breslau, 1S74) ; Th. Kausel, De Thesei 
Synoikismo (Dillenburg, 1882) ; E. Prigge, T)c Thesei rebus gesiis 
(Marburg, 1891); O. Wulff, Zur Theseussage (Dorpat, 1892); see 
also O. Gruppe, Griechische Mytholnoic, i. pp. 581-608 ; J. E. 
Harrison, Mythology and Monuments of Ancient Athens (1890); 
“ Der Theseischc Synoikismos ” in ('. F. Hermann’s Lehrhuch der 
griechischen Staatsaltertiimer, i. (1892), pp. 303 306 A. Baumeister, 
Denkmulcr des klassischcn Altertmns, iii. (1888).' 

THESMOPHORIA, an ancient Greek festival, celebrated by 
women only in honour of Demeter Oea-fioifiopos, At Athens, 
Abdcraji and perhaps vSparta, it lasted three days. At Athens 
the festival took place on the nth, 12th and T3th of the month 

* The Athenian festival in October, popularly supposed to com- 
memorate the return of Theseus from Crete, is interesting, as some 
of its features are identical with those of harvest-festivals still 
observed in the north of Europe. Thus the eiresidne, a branch 
of olive wreathed with wool and decked with fruits, bread, &c., 
which was carried in procession and hung over tlie door of the 
house, where it was kept for a year, is the Krntemai (Harvest-may) 
of Germany. See W. Mannhardt, Antike Wald- und Feld-Kulte 
(1877), p. 212 sq. 

• See Krlduternder Text to the Karten von Attika (Berlin, 1881), 
i. p. 37 sq. 
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Pyancpsion (24th, 25th and 26th October), the first day being 
called Anodos (ascent), or, according to others, Kathodos 
(descent), the second Nestcia (fast), and the third Kalligeneia 
(fair-born).^ If to these days we add the Thesmophoria, which 
were cclel crated on the 10th at Ilalimus, a township on the 
coast near Athens, the festival lasted four days.^ If further we 
add the h'stival of the Stenia, which took place on the 9th, 
the whole festival lasted fivT days.^ The Stenia are said by 
Photius to have celebrated the return of Demeter from the 
lower world (Anodos), and the w^omen railed at each other by 
night.^ d'he Thesmophoria at Halimus seem to have included 
dances on the beach.^ The great feature of the next day (the 
Anodos) is generally assumed to have been a procession from 
Ilalimus to Athens, but this assumption seems to rest entirely 
on an interpretation of the name Anodos, and it loses all pro- 
bability when we observe that the day was by others called 
Kathodos.® Probably both names referred to the descent of 
Den le ter or Persephone to the nether world, and her ascent 
from it J The next day, Nestcia, was a day of sorrow, the 
women sitting on the ground and fasting.^ As to what took 
place on the Kalligeneia we have no information.® Nor can we 
define the time or nature of the secret ceremony called the 
‘‘ pursuit/’ or the Chalcidian pursuit,” and the sacrifice called 
the “ penalty.” 

During the Thesmophoria (and for nine days previously, if 
Ovid, Met., X. 434, is right, and refers to the Thesmophoria) 
the women abstained from intercourse with their husbands, 
and to fortify themselves strewed their beds with Agnus castus 
and other plants. The women of Miletus strewed their beds 
with pine branches, and put fir-cones in the sanctuaries of 
Demeter.^^ Whether unmarried women were admitted to the 
festival seems doubtful ; in Lucian’s time it would appear that 

^ [Or, mother of a fair daughter, i.e, Persephone.] Schol. on 
Aristopli., Thesmophoriemisae, 80 and 585 ; Diog. Lacrt., ix. 43 ; 
Hesychins, s.v. rpi'/ffifpof (the reading here is uncertain) and 
&po 5 os ; Aleiphron, iii. 39 ; Atlienaeus, vii. 307 f. Plutarch 
(17/. Demosth., 30) states that the Nesteia took place on the i6th 
of Pyancpsion, but in this he stands alone. 

® Sehol. on Aristopli., Thesm,, 80; Photius, Lex,, s.v. B€(rp.o<popltay 
i}p,ipai 5' (where Naber should not have altered the MS. reading 
5' into id') ; Hesychius, s.v. rplrrj Oe<rfio</>o/}<W. 

® Schol. on Aristo]di., Thesm., 834. 

• Photius, Lex., s.v. cr-fiuia; cf. Apollodonis, i. 5, r. 

Pint., Solon, 8 : for this passage ])robably refers to the Thesmo- 
phoria, the Cape Colias mentioned being near Ilalimus (sec Erlati- 
ternder Text to the Karten von Attika, ii. i sq.). The Thesmophorion 
at Ilalimus is mentioned by Pausanias (i. 31, i). 

• Hesychius (s.v. dyoSot) and the Schol. on Arist., Thesm., 583, 
suppose that the day was so called because the women ascended to 
the Thesmophorion, which (according to the scholiast) stood on a 
height. But no ancient writer mentions a procession from Halimus. 
For the name Kathodos, see Schol., loc. cit. ; Photius, Lex., s.v. 
Bf<Tfio(hoplo)v hpi’^pai d'. For the .statement that at one part of the 
festival (commonly assumed, by the writers who accept the state- 
ment, to be the Anodos) the women carried on their heads the 
“ books of the law,” we have only the authority of the scholiast 
on Th(?ocritus, iv. 25, who displays his ignorance by describing 
the women as virgins (see lielow), and saying that they went in 
procession to Eleusis. The statement may therefore be dismissed 
as an etymological liction. Aristophanes, IZccles., 222, is no evidence 
for the book -carrying. 

’ The Boeotian festival of Demeter, which was held at aliout 
the same time as the Athenian Thesmophoria, and at which the 
meiiara (see below) were opened, is distinctly stated by Plutarch 
{De Is. et Osir., (y)) to have been a mourning for the descent 
(Kathodos) of Persephone. 

• Pint., Dem., 30 : Id., De Is. et Osir., 69. 

• [It was a day of holiday and rejoicing.] • 

^0 Hesychius, s.v. diuypa [perhaps the pursuit of Persephone] ; 
Suidas, s.v. dioyypia [according to whom, the prayers 

of the women at the Thesmophoria caused the High! of the enemy 
to Chalcis] ; Hesychius, s.v. ^yjpla. For flight and pursuit as 
parts of religious ceremonies, cf. Plutarch, Qiiaest. Grace., 38, 
Qiiaest. Rom., 63, De Dcf. Orac., 15 ; Aelian, Nat. An., xii. 34 ; Pau- 
sanias, 1. 24, 4, viii. 53, 3 ; Diodorus, i. 91 ; T.olieck, Aglaophamus 
(1829), p. 676; Marquardt, Staatsverwaltung, 2 nd ed. (1885), 
iii. 323. 

“ Aelian, Nat. An., ix. 26 ; Schol. on Thcocr., iv. 25 ; Hesychius 
s.v. Kviiapov \ Pliny, N. H., 24, 59; Dioscorides, i. 135 (134, ed. 
Sprengel) ; Schol. on Nicander, Ther., 70 sq. ; Galen, xi. 808, ed. 
Kiihn ; Steph. Byz,, s.v, MlXyrof. 


they werc.’^ The women of each dome (township) elected two 
married women of their number to preside over them at the 
festival ; and every married man in the township who possessed 
property to the value of three talents had to provide a feast 
for the women on behalf of his wife.^® During the festival the 
women seem to have been lodged by twos in tents or huts, 
probably erected within the sacred precincts of the Thesmo- 
phorion.^** They were not allowed to eat the seeds of the 
pomegranate or to wear garlands of flowers.^'^ Prisoners were 
released at the festival/® and during the Nestcia the law-courts 
were closed and the senate did not mcct.'^ Aristophanes’s 
play on the festival sheds little light on the mode of its 
celebration. 

At Thebes Thesmophoria were celebrated in summer on the 
acropolis (Cadmeia) ; at Eretria during the Thesmophoria the 
women cooked their meat, not at fires, but by the heat of the 
sun, and they did not invoke Kalligeneia (which seems to mean 
that they did not celebrate the last day of the festival) ; at 
Syracuse, during the festival, cakes called mylloi, made of 
sc.samc and honey in the shape of pudenda muUehria, were 
handed round.^® Agrigentum, Ephesus and Dry me, in Phocis, 
had also their Thesmophoria.*® 

The above was nearly all that was known about the Thesmo- 
phoria down to 1870. In that year E. Hohde published in the 
Rhcinisches Museum, n.s., xxv., p. 548 sq., a scholion on Lucian 
{Dial. Meretr., ii. i), whicli he discovered in the Vatican MS. 
Falatinus 73, and which furnishes some curious details about the 
Thesmophoria. It also explains two obscure and corrupt passages 
of ClemeUvS Alexandrinus and Pausanias, th(* true meaning of which 
had been divined by Lobeck {.A f^laophamus, p. 828). The sub- 
stance of the scholion is this. Wht‘n Per.sephone was carricfl off 
by Pluto, a swineherd called Eubuleus was herding his swine at 
the spot, and his herd was engulfed in the chasm down which 
Pluto had vanished with Persephone. Accordingly at the Thesmo- 
phoria it was customary, in memory of Eubuleus, to fling pigs into 
the “ chasms of Demeter and Pers(*phone.” ('these ” chasms ** 
may have been natural caverns or piThaps vaults. The scholiast 
.speaks of them also as adyta and me gar a . In these chasms or 
atlyta there were siipposetl to be serpents, which guarded the adyta 
and consumecl most of the flesh of the pigs that were thrown 
in. The decayed remains of the fli sh were afterwards fetched by 
women called “ drawers ** (anthtriai), who, aft(*r observing rules of 
ceremonial purity for three days, d(‘scended into the caverns, and, 
frightening away the seqicnts liy clapping their hands, brought up 
the remains aiifl placed them on the altars.** Whoever got a 
portion of this <lc*cayed flesh ami sowed it with th<* seed in the 


Lucian, Dial. Meretr., ii. i. On the oth(-*r hand, we read in 
Strabo (i. 3, 20) of virgins at Aljxmus ascending a timer as spec- 
tators (/Hard $lav) of the Thesmophoria, which would seem to 
imply that they (lid not participate in it. 

Isaeus, De Cironis Iiered., 19 ; Id., De Pyrrhi Hcrcd., 80. 

Aiistoph., Thesm., 624, ^>58, with th«* Schol. ad //. As to the 
custom of camping out at festivals, Plutarch {Qitaesi. Conviv., iv. 
6, 2) compares the Jewish Feast of TaluTnacle.s with the Greek 
Dionysia ; from which we may perhaps inf(T that the worshi])pers 
campcxl out at the Dionysia. Cf. J. (iumilla, Histoire de VOrenoque, 
i. p. 256 sq. [i75flj- 

Clem. Alex., Protrep., ch. ii. [].). 16, ed. Potter]; Schol. on 
Soplwxdes, Oed. Col., 681. 

Marcellinus on Hermogenes, in Rhetores Graeci, cd. Walz, iv. 
462 ; Sopater, ibid., viii. 67. 

Aristopli., Thesm., 80. The word rplT-fj .seems to mean the 
Netsteia, as the Schol. ad 1 . takes it. That the ‘‘ middle day was 
the Nesteia we know from Atlienaeus, vii. 307 f. 

Xenophon, Ilellen., v. 2, 29; Plutarch, Quaest, Gr„ 31 ; Athen- 
acus, xiv. 647^. 

Polyacmis, v. i, i ; Herodotus, vi, 16 ; Pausanias, x. 
33, II. 

C. T. Newton discovered in the sanctuary of Demeter and the 
Infernal Deities at Cnidus a chamber which may have been one 
of the megara referred to by the scholiast. It contained bones of 
pigs and marble figure.s of pigs. The chamber was not, however, 
originally subterranean. See Newton’s Discoveries at Halicarnassus 
(1863), ii. p. 383, Travels and Discoveries in the Levant (1865), ii. 
p. 180 sq. According to Porphyry {De Antro Nympharum, 6) the 
Infernal Deities had megara, as the Olympian had temples, and 
the sacrilicial pits of the former corresponded to the altars of 
the latter. 

Compare the functions of the two Arrephoroi at Athens (Pans., 
i. 27, 3). For serpents in connexion with Demeter, compare Strabo, 
ix. I, 9. 
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ground was supposed thereby to secure a good crop.' The rest 
of the scholion is obscure, and jx^rhaps corrupt, but the following 
seems to b<; the sense. The ceremony above described was called 
the arretoplioria [the carrying of things which must not be s]>oken 
of], and was .supposed to exercise the same tjuickening an<l fertilizing 
intbience on men as on fields. Further, along with the pigs, sacred 
cakes made of dough, in the shape of serpents and of phalli, were 
cast into the caverns, to symbolize the productivity of the earth 
and of man. Branches of pines were thrown in * for a similar 
rea.son. 

The custom described in this important scholion is clearly the 
same as that referred to by Clemens Alexandrinus ch. ii. 

Ip. 14, ed. Potter] and l^ausanias (ix. 8. i ). From the latter we 
learn that the pigs were sucking pigs, and from the former (if we 
adopt Lobeck’s emendation juteyapois i^u'yras for ^(yapi^ovres) that 
they were thrown in alive. From Pausanias we may further per- 
haps infer (though the passage is corrupt) that the remains of the 
pigs thrown down in one yt'ar were not fetched up till the .same 
time next year (cf. Pans., x. y 2 . 14). The (]uestion remains. At 
what [Miint of the Thesinophoria did the ceremony described by 
tin* scholiast on Lucian take place ? Rohde tliinks that it formed 
part of the ceremonies at Halimus. his chief ground being that j 
Clemens [Protrep.. 34) and Arnobius [Adv. Geiitcs, v. 28) mention 
phalli in connexion with the “ mysteries at Halimus” ; but it is 
not certain that these mysttTies were the Thesinophoria. The 
legend of ICubuleus seems to show that the ceremony commemo- 
rated the descent of Perseplione to the neiher world ; and, if we 
arc right in our inter]^n‘iation of tlie name Kathodos as applied 
to the lirst day of tlie Tliesmojdioria ])roper, the* ( eremony described 
would naturally fall on that tiay. Further, if our interpretation of 
Pausanias is correct, the same day must have witnessed the descent 
of the living pigs and the ascent of the rotten ]xirk of the jirev'ious 
year. Hence the day might be indillcrently styled Kathodos or 
Anotlos (” descent ” or ” ascent ”) ; and so in fact it was. 

It is usual to interpret Thesmophorus ” lawgiver “ and Thesmo- 
])horia ” the feast of the lawgiver.” But the (ireek for ” lawgiv'er ” 
is not Thesmophorus but 'rhesrnothetes (or Nomothetes, when 
uomos displaced thesmos in the sense of ” law ”). If we compare 
such names of festivals as Oschophoria, Lampadephoria, Hydro- 
phoria, Scirophoria (” the carryings of grapes, of torches, of water, 
of umbrellas”) with the corresponding Oschophorus, Lampade- 
phorus, Hydrophorus, also Thallophorus and Kanephorus. we can 
scarcely help concluding that 'I hesmophoria must originally have 
meant in the literal and pliysical sense the carrying of the thesmoi, 
and Thesmophorus the person who so carried them ; and, in view 
of the ceremony disclosed by the scholiast on Lucian (coin])ared 
with the analogous ceremony observed by the Arrephoroi at Athens), 
we arc strongly tcmpteil to suppose that the w'omen whom he 
calls Antletriai may have been also known, at one time or other, 
as Thesmophoroi, and that the thesmoi were the sacra which they 
carried aiul depo.sited on the altar. The word would then be used 
in its literal sense, ” that which is set down.” How the name 
I'hesmophorus should have been transferred to the goddess from 
her ministers is of course a ditticulty, wiiich is hardly disposed of 
by pointing to the epithets Amallophorus (” sheaf-bearing ”) and 
Melophorus (” aiiplc-bearing ”), which were applied to men as well 
as to the gOfUless. 

As to the origin of the Thesmophoria, Herodotus (ii. 171) asserts 
that they were introduced into (Greece from Egypt by the daughters 
of Danaus ; while, acconling to Plutarch {Fraf^ments, p. 55, ed. 
Diibner [Frag, Incerta, 84J), the feast was introduced into Athens 
by Orpheus the Odrysian. From the.se statements we can only 
infer the similarity of the Thesinophoria to the Orphic rites and 
to the Elgyptian rcpre.sentation of the sufferings of Osiris, in con- 
nexion with which Plutarch mentions them. The Thesmophoria 
would thus form one of that class of rites, widely spread in Western 
Asia and in Europe, in which the main feature appears to be a 
lamentation for the annual decay of vegetation or a rejoicing at its 
revival. This seems to have been the root, e.g., of the lamentations 
for Adonis and Attis. See VV. Mannhardt, Anlike Wald- und 
Feld-Kulie, p. 264 sq. 

On the Thesmophoria, see Meursius, Graecia Feriata, p. 151 sq. ; 
L. Preller, Demcter und Persephone (1837), p. 335 sq., Gricch. Myth., 
[3], i. p. 639 sq. ; Fritzsche’s ed. of the Thesmophoriazusae (1838), 
P* 5/7 sq. ; Aug. Mommsen, Heortoloqic (1864), p. 287 sq. ; Rhein- 
isches Museum, xxv. (1870), p. 548 ; Gazette Arch 6 ologiqne (1880), 
p. 17 ; Andrew Lang, ” 1 ^’meter and the Pig,” in Nineteenth 
Century, April 1887 ; J. G. Frazer, Golden Bough, ii. 44 ; J- E. 

* This, as Andrew Lang has pointed out, resembles the Khond 
custom of burying the flesh of the human victim in the fields to 
fertilize them. The human victim was with the Khonds, like the 
pig with the Greeks, a sacrifice to the li)arth goddess. Sec Memorials 
of Service in India ... of Major S. C. Maepherson, ed. William 
Maepherson (1865), p. 129. 

* Reading ipL^dWovci, with Rohde, for ^opiideovei. Compare 

the custom of Miletus supra. The pine-tree played an important 
part in the worship of Cybele. Ci. Marquardt. Staatsverwaltung 
(1885), 371. 


Harrison, Prolegomena to the Study of Greek Religion (1903) ; and 
e.spccially the exhaustive articles by L. C. Purser in Smith’s Dic- 
tionary of Antiquities (cd. 3, 1891) and by F'. Lenormant (on Chrks) 
in Oaremberg and Saglio, Dictionnaire des AntiquiUs. 

(J. t;. Fr. ; X.) 

THESPIAE, an ancient Greek city of Boeotia. It stood on 
level ground ('ornmanded by the low range of hills which runs 
eastward from the foot of Mount Helicon to Thcbi s. The deity 
most worshipf)ed at 'Fhespiae, according to Pausanias, was 
Eros, whose primili\’e image was an unwTOUght stone. The 
town contained many works of art, among them the Eros of 
Praxiteles, dedicated by Phryne in her native jdace; it was 
one of the most famous statues in the ancient world, and drew 
crowds of people to Thespiac. It was carried oil to Rome by 
Caligula, restored by Claudius, and again carried off by Nero. 
There was also a bronze statue of Eros by Lysippus. 1 'hc 
Thespians also worshipped the Muses, and celebrated a festival 
in their honour in the sacred grove on Mount PIcli( on. Remains 
of what was probably the ancient citadel are still to ])c seen, 
consisting of an oblong or oval line of fortification, solidly and 
regularly built. The adjacent ground to the cast and soiith is 
covered with foundations, bearing witness to the extent of the 
anci(‘nt city. The neighbouring village Eremokastro, on higher 
ground, was thought by Llrichs to be probably the site of the 
ancient Ccrc.ssus. In 1882 there were discovered, al)out 1200 yds. 
east of Eremoka.stro, on the road to Arkopodi (T.cuctra), the 
remains of a polyandrion^ including a colos.sal stone lion. The 
tomb dates from the 5th century B.c., and is probably that of 
the Thespians who fell at Plataca, for those who fell at Thcimo- 
pylae were buried on the field. 

History. — Thespiae figures chiefly in history as an enemy of 
'fhebes, whose centralizing policy it had all the more to fear 
because of the proximity of the two towns. During the Persian 
invasion of 480 u.c. it stood almost alone among Boeotian 
cities in rejec ting the example of treason set by the I'hebans, 
and served the national cause with splendid devotion. Seven 
hundred Thespians acc:ompani(‘d l4H)nidas to Thermopylae and 
of their own free will shared his last stand and destruction, 
'fhe remaining inhabitants, after seeing their city burnt down 
by Xerxes, furnished a force of 1800 men to the confederate 
Greek army at Plataca. In 424 b.c. the contingent which the 
Thespians luid beem compelled to furnish sustained lieavy losses 
at Dclium, and in the next year the 'I'hebans took advantage 
of this temporary enfccldement to accuse tht‘ir neighbours of 
friendship towards Athens and to dismantle their walls. In 
414 they intetrfered again to suppress a democratic rising. In 
the Corinthian war 'rhespijie sided with Sparta, and betwT'cn 
379 and 372 repeatedly served the Spartans as a base against 
'Hiebes. In the latter year they were reduced by the Thebans 
and compelled to send a contingent to Lcuctra (371). It was 
probably shortly after this battle that the Thebans used their 
new predominance to destroy Thespiae and drive its people 
into exile. The town was rebuilt at some later time. In 
1 71 B.C., true to its policy of opposing Thebes, it sought the 
friendship of Rome. It is subsequently mentioned by Strabo 
as a place of some size, and by Pliny as a free city. 

See Herodotus, v. 79, vii. 132-ix. 30; Thucydides, iv. 93, 133, 
vi. 95 I Xenophon, IJellenica, iv. vi. ; I\ausanias, ix. 13, 8-14. 2, 
26 27; Strabo, ix. pp. 409-10; B. V. Head, Jlistoria' Numorum 
(Oxford, 1887), pp. 479-80; Leake, Travels in Northern Greece, 
ii. 479 sq. ; Dodwell, 1 our through Greece, i. 253 ; Bursian, Geogr. 
von Gricchenland, i. 237 sq. ; Ulrichs, Reisen 11. Forschungen in 
Griccheidand, ii. 84 .sq. ; Mitteil. d. deutsch. archiiol. Inst, in A then 
(1879), pp. 190 .sq., 273 sq. ; IIpamKA dpx- 'Eraiptay (1882), 
pp. 65-74. 

THESPIS (6th cent, b.c.), Greek poet, of Icaria, in Attica, 
generally considered the inventor of tragedy, flourished in the 
lime of the Pcisistratidae. According to Diogenes LaCrtius 
(iii. 56), he introduced for the first time in the old dithyrambic 
choruses a person distinct from the chorus, who conversed with 
the leader, and was hence called viroKpinqs (“ answerer 

® Accorrlint^ to another explanation, he was so called from repeat- 
ing the words of another — the poet or composer. 
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His claim to be regarded as the inventor of tragedy in the true 
sense of the term depends upon the extent to which this person 
was really an “ actor ” (see Drama). Suidas gives the titles 
(of doubtliil authenticity) of several of his plays (not confined 
to the legends of Dionysus, but embracing the whole body of 
heroic legends), but the fragments quoted in various writers as 
from I'hespis are probably forgeries by Heracleides of Pontus. 
The statement of Horace (Ars Poetica, 276) that Thespis went 
round Attica with a cart, on which his plays were acted, is 
due to confusion between the origin of tragedy and comedy, 
and a reminiscence of the scurrilous jests which it was cus- 
tomary to utter from a waggon {a-KMfifmTa afid^rjq) at certain 
religious festivals. A. and M. Croiset {History of Greek Litera- 
ture, Eng. tr., 1904), who attach more importance to the part 
played by Thespis in the development of tragedy, accept the 
testimony of Horace. According to them, Thespis, actor and 
manager, transported his apparatus on a cart to the derne in 
which he intended to produce his drama, formed and trained a 
chorus, and gave a representation in public. 

See Djovma ; anti W. Christ, Gricchische I Attcratuygeschichle 
(1898). 

THESSALONIANS, EPISTLES TO THE, two books of the 
New Testament, d'he Christian community in Thessalonica 
(mod. Salon ica) was founded by Paul, Silvanus and Timothy, 
shortly l)efore the visit to Athens and Corinth. The Gospel 
preached covered not only the general Christian convictions as 
to monotheism, be ief in Jesus as Messiah Lord, and the im- 
pending judgment, but also the specifically Pauline doctrine of 
tlie indwelling Christ or Spirit, the earnest of acquittal at the 
Day of the I.ord and of life with Christ for ever. It is the 
same Gospel as that preached in Galatia, in spite of the fact 
that the word “ justific'ation ” does not appear in the Thessa- 
lonian letters (cf. 2 'Chess, i. ii f.). 'Fhe converts, mainly 
Gentiles and chiefly manual labourers (many of whom, accord- 
ing to the episodical narrative of Acts xvii., had been already 
attached more or less loosely to Judaism), suffered persecution 
from the beginning at the hands of their fellow'-countrymen. 
Some of them, moreover, owing partly to this persecution, but 
mainly to the belief that the Lord was soon to return, gave up 
work, thus creating most of the difliculti(js with which Paul, in 
these letters, has to cope. Forced to leave Thessalonica after 
a brief sojourn (how long is uncertain), Paul hastened to Athens, 
from which place he sent Timothy back to Thessalonica, being 
himself unable to go, much as he longed to sec his converts. 
hVom Athens, Paul went on to Corinth, where 'Fimothy joined 
him, bringing good news about the Thessalonian converts, 
:^s{)ecially about their endurance under aflliction, and bringing 
likewise, as Rendel Harris has suggested, a letter from the leaders 
of the church. 'Fhe report was, however, not wholly favourable. 
The sudden departure of Paul, and his failure to return, had been 
misinterpreted. Some were insinuating that Paul had preached 
with intent to deceive and as a pretext to cover impure designs 
(i Thess. ii. 5); some, perhaps the same people, disregarding 
Paul’s injunction (2 Thess. iii. 10), had remained idle, had fallen 
into drunken habits (i 'I'hess. v. 7), had been tempted to revert 
to the impure worship of the heathen gods (i Thess. iv. 3 ff.), 
and, in their lack of funds, had demanded, speaking in the spirit 
(cf. Didache xi. 12), money from the church oflicers, thus dis- 
turbing the peace of the church, and causing the soberer minds 
to question the validity of spiritual gifts (i Thess. iv. n ff., 
V. 12 ff.). , 

Paul’s reply, the First Epistle to the Thcssalonians, written 
from Corinth in a.d. 53 or 48, is as tactful as Philemon and as 
First personal as Galatians. In the first three chapters, he 
Epistle, reviews his relation to the church from the beginning, 
commending highly the reception accorded to the Gospel and 
its messengers, and meeting the insinuations already alluded 
to by reminding the readers that, although as an apostle he 
was entitled not only to special respect but to an honorarium, 
yet he earned his own living and loved them as a father. As 
to his failure to return, he explained that it was not his own 
fault. He wanted to go back but Satan hindered him. Even 


now, as he writes, he is praying that he may soon see them 
face to face. After the prayer, he takes up the points in which 
they had shown want of faith, 'lo those who are tempted by 
the heathen worship, he points out that Christian consecration 
is something ethical, to be won only in the power of the conse- 
crating Spirit. Respect for one’s wife is an antidote to this 
enticement, and marriage with pure motives a safeguard against 
adultery. Passing on to other points, he urges that there would 
be no schism in love of the brethren, if the idlers would work 
and mind their own business (i Thess. iv. 1-12). There is no 
advantage at the Parousia of the living over the dead, for 
both simultaneously will meet the Lord. 'Fhe desire for more 
accurate information about times and seasons is unnecessary, 
for their present knowledge is accurate enough, viz. that the 
day is to come suddenly and it is a day of destnjction for the 
wicked. 'I'he main thing for them is to be prepared for that 
day (i Thess. iv. 13-v. ii). With the specific situation still in 
mind, he adds his final injunctions. Respect your presiding 
officers, purposely called “ the labourers,” and let there be 
peace. Warn the idlers, encourage those who are impatient of 
the Parousia, and cling to those tempted by the heathen 
worship. In spite of the temptation to avenge your perse- 
cutors, be patient with them, return good for evil, exemplifying 
to all what is the Christian good. In spite of affliction, let 
there be joy, prayer and thanksgiving (1 Thess. v. 14-18). 
The charismata are to be respected, and at the same time 
tested {ibid. 19-22). A prayer for complete consecration, a 
charge that all should hear the letter read (apparently the 
leaders w'cre tempted to neglect the idlers and the idlers had 
threatened not to listen to any epistolary communication from 
Paul), and a benediction bring the letter to an end {ibid. 23-28). 

Such a letter, dom’nated as it is by the spirit of the J\iul we 
know and fitting nicely the recoveralfle situation, is unques- 
tionably genuine, and few there be who deny it. 

What effect this letter had, it is impossible fully to say. 
Apparently, it did not (jucll the excitement for which the idlers 
were largely responsible, Paul’s discussion of the relation of 
dead and living at the Parousia seemed insuificient. Ilis re- 
fusal to go further into times and seasons than the statement 
“ the day comes as a thief in the night,” is iii«adc the point of 
departure for the idlers to assert, on the basis of alleged spiritual 
utterances, rorrol)orated, to the dismay of the leaders, by a 
reference to an anonymous letter rec koned to the account of 
Paul, that “ the day is present.” 'Phe troubled leaders send 
post-haste a letter to Corinth stating the situation and asking 
definite opinions as to the Parousia and the assembling of the 
.saints. Paul is grievously disturbed, both because the first 
letter, in his judgment, was clear, and because of the associa- 
tion of his authority with the anonymous letter. Only a short 
interval has elapsed, to be reckoned in weeks, wlien Paul, with 
the first letter distinctly in mind and with a vivid recollection 
of his oral teaching on mooted points, hastens with Silvanus 
and Timothy to write the Second Epistle. 

In one long sentence of prayer and thanksgiving (2 Thess. i 
3-12), he insists tactfully that their religious-ethical growth 
makes it his bounden duty to thank God, in spite of second 
their written demurrer, compels him indeed of his own Bpistie. 
motion to boast of their faith and endurance, qualities which 
arc evidence of the Divine purpose to account them worthy of 
the kingdom for which they, as they wrote, as well as he, arc 
suffering. Suddenly remembering a Pharisaic Psalm, not unlike 
in purport to one of the Psalms of Solomon, and admirably 
adapted to his present purpose, namely, of contrasting the fate 
of the wicked with that of the righteous at the Parousia, he 
quotes it, making a few Christian touches in his own style 
(2 Thess. i. 6-10). Whereupon he prays, as they too prayed in 
their letter, that God would deem them worthy of the calling, 
and ensure them of the acquittal at the last day, by giving 
them in the power of the Spirit that present life in the Spirit 
which guarantees the future life in Christ. Then, disregarding 
the reejuest for more information about the assembling, of 
which, he thinks, he had spoken sufficiently in his first letter, 

XXVI. 27 a 
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he addresses himself to the other question of the “ when ** of 
the Parousia, supplementing what was said in the first letter, 
but adding nothing to what he had already said orally in their 
presence, and stoutly disclaiming all authority whatever for 
the statement “ the day is present.” Briefly and allusively, in 
language which has nothing specifically Christian in it and in 
'?tyle similar to the first chapter (\'erses 6-io), he recalls the 
familiar story. 'Fhe day docs not come until the final revolt in 
heaven and until the lawless one (the man of lawlessness, the 
son of Perdition) is revealed, which revelation cannot happen, 
until the controlling or restraining thing or person is removed. 
Then, however, the tool of Satan will appear, but the Lord 
will destroy him with the breath of his mouth and annihilate 
him with the majesty of his presence (2 'fhess. ii. 1-12). 
Following the formal order of the First Epistle, he again thanks 
God that his converts are chosen to salvation and prays that 
they may have strength and obey his orders oral or written. 
Even with a finally,” as in the first letter, he is not quite 
through, for the second point of the letter remains to be treated 
— the idlers. These, he says, must remember both his example 
(he was never guilty of begging) and his precept (‘‘ if any man 
will not work let him not cat ”). They must work quietly and 
eat their own food. Those who refuse to heed his written 
orders arc to be noted. The test of the genuineness of his 
letters is his autograph greeting (2 'Fhess. ii. I3“iii. 18). 

The letter meets the known situation excellently. The new 
material, compared with the First Epistle, is the supplementary 
discussion of the time of the Parousia (2 Thess. ii. i If.) and the 
fuller treatment of the idlers (2 Thess. iii. i ff.), the points 
about which the leaders sought advice. The style is Pauline 
CN'en in the adaptation of Jewish apocalyptic material to 
Christian purposes. Indeed, the outline of the letter is 
strikingly similar to that of the First Epistle, and many phrases 
hold over. At the same time there is a freedom of style sug- 
gesting not the imitator but the same author. And above all, 
especially in the treatment of the idlers, the letter reveals a 
knowledge of the situation which is even more explicit than 
that of the First Epistle. On such grounds, together with the 
excellent external attestation, it is probable, as recent writers 
hold (c.g. Zahn, Wohlenberg, Ilarnack, Jiilicher, Findlay, 
Askwith, Charles, Bacon, McGiffcrt, Moffatt, Milligan, et aL), 
that the letter is PauEs. 

The objection to the Pauline authorship felt by the Tubingen 
school may, for brevity’s sake, be here disregarded. The 
modem difficulties, expressed mainly by recent German scholars 
(r.g. Wrede and Holtzmann and others), centre not in the un- 
Pauline language or in the lack of the personal clement, but in 
the eschatology and the over-Pauline character of the language. 
As to the first objection, the eschatology, it is replied that the 
section ii, 1-12 is scarcely an interpolation, since it is one of 
the two main reasons for tne letter ; that the material of the 
section is a distinct allusion to, if not a direct quotation of, a 
definite bit of Jewish apocalyptic, even if we do not connect it, 
as Bousset docs, with a so-called Antichrist legend ; that the 
alleged inconsistency between the eschatology of the First and 
the Second Epistle does not exist, for in the first letter Paul 
says not that the day is present, but that the day, when it 
comes, comes suddenly “ as a thief in the night,” while in the 
second letter he expressly denies the .statement attributed to 
him, namely, that the day is present.” Wrede, in his brilliant 
argument against the genuineness of the letter {Die Echtheit des 
zweiten Thessalonicherbriefesy 1903), inclines to admit that the 
argument from eschatology is secondary. 

As to the second objection, the over-Pauline character of the 
letter, an objection used with rigour by McGiffert (whose article 
on these letters in the Ency, Biblica is the most satisfactory 
discussion known to the present writer), and renewed inde- 
pendently by Wrede, it is to be admitted that the similarity of 
the second to the first letter is striking, particularly in the 
formal arrangement of the material. At the same time, the 
differences, both in arrangement and in the content of the 
reminiscences, are not to be overlooked, as McGiffert and after 


him Wernle {GotL gel, Anz., 1905, pp. 347-52) have both 
rightly maintained. Again there should be no disparagement 
of the new material such as is to be found in Holtzmann’s acute 
discussion (Z. N, T, W,, 1901, pp. 97-108). On the whole, the 
perplexing situation seems to be met on the assumption that 
Paul writes the Second Epistle cither with a letter from Thessa- 
lonica before him, which itself suggested the main points of his 
own epistle, or with a copy or a .summary of that epistle before 
him (cf. Zahn and McGiflert). 

The alternative is forgery, as Holtzmann, Wrede and IIoll- 
mann (Z. N, T. IF., 1904, pp. 28-38) actually hold. The diffi- 
culty with this hypothesis is that it docs not explain so many 
facts as the hypothesis of Pauline authorship. As it is im- 
probable that the forger would write during the lifetime of 
Paul, the date has to be put cither shortly after his death, or 
with Wrede at the end of the century. But this late date 
creates the insuperable difficulty that iii. i ff. gives a more 
explicit account of the original situation in Thcssalonica 
touching the idlers than does the First Epistle. I'he purpose 
moreover of the forgery could not be to discredit the First 
Epistle as un-Paulinc, for the alleged trouble is that the Second 
Epistle is too Pauline. Hence the purpose is to correct the 
statements of the First Epistle. If, however, there is no in- 
consistency between the tw^o letters on the score of eschatology, 
what is the forger’s purpose ? The teaching about premonitory 
signs is not new to Thcssalonica, but is assumed as known, 
hence the allusive character of the second chapter. The state- 
ments in ii. 2 and iii. 17 arc easily explicable on the hypothesis 
that the idlers found an anonymous letter and attributed it to 
Paul, especially wdien they thought, perhaps in good faith, that 
the Spirit had indicated that the day is present. Finally, tlie 
forger handles Paul’s style with miraculous knowledge, not 
only reproducing phrases from the first letter, but knowing 
how to amend them to present purposes with singular natural- 
ness. When it comes to putting Christian touches to a Jewish 
fragment, the touches turn out to be uniquely Pauline, although 
they are not obviously Pauline {e,g, i. 6-10 “ ctTTf/),” “ obey the 
Gospel,” “ was believed ”). And even with the thought of 
Paul, he is curiously at home. So certain is he of the substance 
of Paul’s thought, that he can reproduce it in a concise sentence 
without recourse to the word “justification” {e.g, i. ii). On 
the whole, then, the situation created by the literary relation of 
the two letters is best met by the hypothesis that Paul is the 
author of the Second Epistle. 

In addition to the literature mentioned under Coi.ossians, 
Kpisti.e to the, and the special literature already named in this 
article, reference should be made to the commentaries on these 
letters by Ellicott (1858), Jowett (1859). Eadie (1877). Hutchinson 
(1883), Lightfoot (Notes, 1895), Drummond (1899), Findlay (1892 
and 1904), Milligan (1908), and Moffatt (1908);' and by Schmidt 
(1885), Zimmer (1885-93), Schmicdel (1892), Zocklcr (1894), 
Borncmann (1894), B. Weiss (1896) and Wohlenberg (190^). 

(J.‘ E. F.) 

THESSALY, a district of northern Greece, between Mace- 
donia and the more purely Hellenic countries towards the 
south, and between the upland region of Epirus and the Aegean 
Sea. it forms an irregular square, extending for about sixty 
miles in each direction, and this area, which is for the most part 
level, is enclosed by well-marked boundaries — by the Cambunian 
Mountains on the north, and by Othrys on the south, while on 
its western side runs the massiv^e chain of Pindus, which is 
the backbone of this part of Greece, and towards the east Ossa 
and Pelion .stand in a continuous line ; at the north-eastern 
angle is Olympus, the keystone of the whole mountain system. 
The elevation of some of the summits in these ranges is con- 
siderable, for three of the peaks of Pindus are over 5000 ft., 
and Olympus, Ossa and Pelion reach respectively the height 
of 9790, 6398 and 5350 ft. The country that is contained 
within these limits is drained by a single river, the Peneius, 
which, together with the water of its numerous confluents, 
pas.scs into the sea through the Vale of Tempe. 

On the north side of Thessaly there was an important pass from 
Petra in Picria by the western side of Olympus, debouching on the 



THETFORD 843 


plain northward of Larissa ; it was by this that Xerxes entered, 
and we learn from Herodotus (vii. 173) that, when the Greeks 
discovered the existence of this passage, they gave up all thoughts 
of defending Teni])e. On the side of Kpiriis the main line of com* 
munication passed over that part of l*indus which was called 
Mount Laemon, and descended the upper valley of the Peneius 
to Aeginiuin in tlie north-west angle of Thessaly. 'Phis was the 
route by wliich Julius Caesar arrivt^cl before the battle of Pharsalia. 
Another |xiss through the Pindus chain was that of Gomphi, farther 
south, by means of which there was communication with the 
Ambraciaii Gulf. The great southern pass was that of Coela, 
which crosses Mount Othrys nearly o])posite Thermopylae. These 
Thessalian passes were of the utmost importance to southern Greece, 
as commanding the approaches to that part of the country. 

Tliough Thessaly is the most level district of (Greece, it docs not 
pn'sent a uniform unbroken surface, but is composed of a number 
of sections which open out into one anotlier, divided by ranges of 
hills. The principal of these were called Upper and Lower Thessaly, 
The forinei' comprising the western and south-western part, wliich 
contains tlic higher course of the I’eneius and all those of its tribu- 
taries that flow from the south — the Enipeus, the Apidanus, the 
OnocJionu-i and the Pamisus ; while the latter, which reaches 
eastward to the foot of Ossa and Pelioii, is inundated in parts at 
certain seasons of the year by the Peneius. the flood-water from 
which forms the lake Nessonis, and, when that is full, escapes again 
and pours itself into the lake of Boebe. The chief city of the latter 
of these ilistricts was Larissa ; and the two were separaletl from 
one another by a long S]nir, which rims southwards from the C'am- 
bunian Mountains on tlic western side of tliat city. Again, when 
Thessaly, is entered from the south by the pass of Goela, another 
plain, containing a small lake, which was formerly called Xynias, 
intervenes, and a line of low hills has to be crossed before the town 
of Thaumaki is reached, which from its comniaiiding position over- 
looks the whole of the upper plain. The view from this point has 
been described by Livy in the following remarkable ])assage : — 
“ When the traveller, in passing tlirough the rugged districts of 
Thessaly, where the roads are entangled in the windings of the 
valleys, arrives at this city, on a suddtm an immense level expanse, 
resembling a vast sea, is outsjircad before him in such a manner 
that the eye cannot easily reach the limit of the jflains extended 
beneath ” (xxxii. 4), To the north-east of this, where a portion 
of the great plain begins to run up into the mountains, the Plain 
of Pharsalia is forrnetl, which is intersected by the river Enipeus ; 
and still farther in the same direction is the scene of another great 
battle, Cynoscephalae. 'I hessaly was further subdivitletl into four 
districts, of which Pelasgiotis embraced the lower ])lain of the 
Peneius, and Hestiaeotis and Thcssaliotis respectively the northern 
and the southern portions of tlie upper plain ; wliile the fourth, 
Phthiotis, which lies towards the south east, was geographically 
distinct from the rest of the country, being separated from it by 
a watershed. The determining feature of this is the Pagasaeus 
Sinus (Gulf of V'olo), a landlocked basin, extending from l*agasac 
at its liead to Aphetae at its narrow outlet, where the cliain of 
Pclion, turning at right angles to its axis at the end of Magnesia, 
throw's out a projecting line of broken ridges, while on the opposite 
side rise the heights of Othrys. In the heroic age this district was 
of great importance. It was the birthplace of Greek navigation, 
for this seems to be implied in the story of the Argonauts, who 
started from this nciglioourhood in quest of the golden flcccc. 
From it the great Achilles came, and, accoriling to Thucydides 
(i. 3), it was the early home of the Hellenic race. The site of lolcus, 
the centre of so many poetic legends, is at no great distance from 
the modern Yolo. Near that town also, at a later period, Demetrius 
Poliorcetcs founded the city of Demetrias. wliicli was calletl by 
Philip V. of Macedoii one of the tliree fetters of C'.reecc, ( halcis 
and Corinth being the other rivo. 

The history of Thessaly is closely connected with its geo- 
graphy, The fertility of the land offered a temptation to 
invaders, and was thus the primary cause of the early migra- 
tions. It was this motive which first induced the Thessalians 
to leave their home in Epirus and descend into this district, 
and from this movement arose the expulsion of the Boeotians 
from Arne, and their settlement in the country subseiiucntly 
called Boeotia ; while another wave of the same tide dftjve the 
Dorians also southward, whose migrations changed the face of 
the Peloponnese. Again, this rich soil was the natural home 
of a powerful aristocracy, such as the families of the Alcuadae 
of Larissa and the Scopadac of Crannon ; and the absence of 
elevated positions was unfavourable to the foundation of cities, 
which might have fostered the spirit of freedom and democracy. 
The plains, also, were suited to the breeding of horses, and 
consequently the force in which the Thessalian nation was 
strong was cavalry, a kind of troops which has usually been 
associated with oligarchy. The wealth and the semi-IIcllenic 
character of the people — for in race, as in geographical position, 


the 'rhcssalians held an intermediate place between the non- 
Hcllenic Macedonians and the Greeks of pure blood — caused 
them to be wanting in patriotism, so that at the time of the 
Persian w'ars we find the Aleuadae making common cause with 
the enemies of Greece. When they were united they were a 
formidable power, but, like other half-organized communities, 
they seldom combined for long together, and consequently they 
influenced but little the fortunes of the Greeks. 

For several centuries during the middle ages Rumanian immi- 
grants formed so large a part of the population of 'Thessaly 
that that district was called by the Byzantine writers Great 
Wallachia (MtydXij BAa;(ta) : the Jewish traveller, Benjamin of 
Tudcla, who passed through the country in the latter half of 
the 12th century, describes them as then occupying it. At the 
present day only a few colonies of that race remain, the prin- 
cipal of which arc found on the western side of Olympus and in 
some of the gorges of Pindus. The Turkish inhabitants w'cre 
settled in the larger towns, and here and there in the country 
districts, the most important colony being those called Konia- 
rates, who were brought from Konia in Asia Minor shortly 
before the taking of Constantinople, and planted under the 
south-west angle of Olympus. The Greeks, however, form the 
va.st majority of the population, .so much so that, even while 
the country belonged to the Ottomans, Greek was employed 
as the ollicial language. In accordance with the provisions of 
the Berlin trciity, Thessaly was ceded to the Greeks by the 
Porte in 1881, and became a portion of the Hellenic kingdom. 
Since that time the prosperity of the province has greatly 
increased. The port of Volo, which is almost the onW outlet 
of the trade of the whole district, has become an important 
town of 23,000 inhabitants, and daily communication by steamers 
now exists betwx'cn it and Athens. The interior of the country 
has also been opened up by means of railways. One line runs 
north-westwards from Volo by way of Velestino (the ancient 
Pherac) to Larissa, which is situated on the Salambria (Peneius), 
and has a population of 18,000 souls, including 2000 Jews. 
The Greeks, Turks and Jews here occupy different quarters of 
the city, but most of the Turkish inhabitants have now quitted 
the country, so that only four of the numerous mosques remain 
in use. From Velestino anotlier line branches off to the west 
by Phcrsala (Pharsalos), Domokos (Thaumaki), Karditsa, and 
Trikkala (TVika), to Kalabaka (Aeginium), where the upper 
valley of the Salambria is entered. In the neighbourhood of 
the last-named place, where the Camhunian chain of mountains 
descends in steep prccijiices to the plain, arc the Meteora (“ mid- 
air ”) monasteries (see Meteora). 

Bihliography. — W. M. Leake, Travels in Northern Greece, 4 vols. 
(London, 1835) ; A. Mczifcres, Mhnoire snr le PNion et VOssa (Paris, 
^•^ 53 ) I G. Bursian, Geographic von Griechenland, vol. i. (Leipzig, 
1862); H. F. Tozer, The Jliqhlands of Turkey, vol. ii. (London, 
1809); A. Phili})pson, Thessatien and Jipirns (Berlin, 1897); 
Baedeker’s Greece, 3rd ed. (Leij)zig, 1905). (II. F'. T.) 

THETFORD, a market town and municipal borough of 
England, mostly in the south-western parliamentary division 
of Norfolk, but partly in the Stowmarket division of Suffolk, 
91 m. N.N.E. from London by the Great Eastern railway. 
Pop. (1901) 4613. The town lies in a level, fertile country at 
the junction of the river Thct with the Little Ouse. In the 
time of Edward HI. the town had twenty churches and eight 
monasteries. There are now three churches — St Peter’s, St 
( uthbert’s and St Mary’s — principally of I\*rj)endicular flint 
work ; of these St Mary’s, on the Suffolk side, is the largest. 
There are a few monastic remains, the chief being two gate- 
houses. The most important relic of antiquity is the Castle 
Hill, a mound 1000 ft. in circumference and 100 ft. in height. 
The grammar school was founded in 1610. In King Street is 
the mansion-house occupied as a hunting-lodge by Queen 
Fvlizabeth and James I. ITic chief public buildings arc a gild 
hall and a mechanics’ institute; there are several charitie.s. 
Brewing and tanning are carried on ; and there are also manure 
and chemical works, brick- and liinc-kilns, flour-mills and 
agricultural implement works, engineering works and iron 
foundries. The Little Ouse is navigable for barges down ta 
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the Great Ouse. Thetford is a suffragan bishopric in the 
diocese of Norwich. i'he town is governed by a mayor, 
4 aldermen, and 12 councillors. Area, 7096 acres. 

Early antiquaries identified Thetford (Thcodford, Tetford, 
Tefford) wnth Sitomagus, but modern research show’s that there 
is no conclusi^’e evidence of a permanent settlement before the 
coming of the Angles. Tradition tells that Uffa, wlio probably 
threw up the earthworks called the Castle Hill, established the 
capihil of East Anglia here about 575. Thetford ow'iied a 
royal mint in the 9th century anf.l was a flourishing town when 
the C'onqueror acquired it. Ru hard I. granted it to Hamclin, 
Earl Warenne, and when his heirs failed, it merged in the 
duv hy of Liincastcr and so in the crow'n. About 1290 its prin- 
ci|Kd otTicers were a mayor and coroner, afterwards assisted by 
liulit burgesses, w horn Henry Mil. increased to ten. The towm, 
uvver wry prosperous since the Conquest, had then fallen into 
Li\iit de('ay, but the petitions of the burgesses for a charter 
were not heeded till 1573 when Elizabeth incorporated it under 
a tiKiyor and common council. This charter, restored in 1692 
after its surrender to Charles II., remained in force till 1835 
when the borough was re-constituted. Thetford returned tw'o 
members to parliament from 1529 till its disfranchisement in 
1S6S. Its Saturday market, which certainly existed in the 
13th century, was granted by the charter of 1573 and also a 
Magdalen fair (the 22nd of July). Fisheries w'ere important in 
the 13th century. 

St-'e A. L. Hunt, Capital of East Amelia (1870); T. Martin, 
Hisi-fry of Thetford (1779). 

THETIS, in Greek mythology, daughter of Ncrcus, wife of 
Pelt us and mother of Achilles. The chief of the fifty Nereids, 
>h*c dwelt in the depths of the sea with her father and sisters. 
W hen Dionysus leaped into the sea to escape from the pursuit 
of Lycurgus king of the 'Hiracian Edoncs, and Hephaestus was 
filing out of heaven by Zeus, both w’ere kindly received by 
'rhelis. Again, when Hera, Athena and Poscadon threatened 
to bind Zeus in chains, she sent the giant Aegaeon, who delivered 
him out of their liands. She was marriecl against her will to 
Pelcus {(j.v. ; sec also Achilles). Thetis is used by Latin 
poets simply for the sea. 

THEORIET, CLAUDE ADH^MAR ANDR6 (1833-1907), 

French poet and novelist, was born at Marly-le-Roi (Seine et 
Oise) on the 8th of October 1833, and was educated at Bar-lc- 
Duc in his mother’s province of Lorraine. He studied law in 
Paris and entered the puldic service, attaining the rank of 
chef de bureau before his rcliremciit in 1886. He published in 
1867 the Cheniin des huis^ a volume of poems, many of which 
had already appcareil in the Revue des Deux Mondes ; Le bleu et 
le noir, polnies de la vie reelle (1874), Nos oiscaux (1886), and 
other volumes followed. M. Theuriet gives natural, simple 
j)ictures of rustic and especially of woodland life, and 'Fhcophilc 
Gautier compared him to jaques in the forest of Arden. The 
best of his novels arc those that deal with provincial and country 
life. Among them are : Le mariage de Gerard (1875) ^ Raymonde 
(1877); Le fils Maugars (1879); La maison des deux Barbeaux 
(1879) ; Saiwageonne (1880) ; Reine des bois (1890) ; Villa 
iranquille (1899) ; Le manuscrit dii chanoine (1902). Theuriet 
received in 1890 the prix Vitel from the French Academy, of 
w’hich he became a member in 1896. He died on the 23rd of 
April 1907, and w’as succeeded at the Academy by M. Jean 
Pvichepin. 

See Emm. Besson, Andr 6 Theuriet (1890). 

THEVENOT, JEAN DE (1633-1667), French traveller in the 
East, was bom in Paris on the i6th of June 1633, and received 
his education in the college of Navarre. The perusal of works 
of travel moved him to go abroad, and his circumstances per- 
mitted him to please himself. Leaving France in 1652, he first 
visited England, Holland, Germany and Italy, and at Rome 
he fell in with D'Herbelot, who invited him to be his companion 
in a projected voyage to the Levant. D’Herbelot was detained 
by private affairs, but Thevenot sailed from Rome in May 1655, 
and, after vainly waiting five months at Malta, took passage 


for Constantinople alone. He remained in Constantinople till 
the end of the following August, and then proceeded by Smyrna 
and the Greek islands to Egypt, landing at Alexandria on 
New Year’s Day, 1657. He was a year in J^gypt, then visited 
Sinai, and, returning to Cairo, joined the Lent j)ilgrim caravan 
to Jerusalem. He visited the chief places ol pilgrimage in 
Palestine, and, after being twice taken by corsairs, got back 
to Damietta by sea, and was again in Cairo in time to view 
the opening of the canal on the rise of the Nile (on the 14th of 
August 1658). In January 1659 he sailed from Alexandria in 
an English ship, taking Golctta and Tunis on the way, and, 
after a sharp engagement with Spanish corsairs, one of which 
fell a prize to the English merchantman, reached Leghorn on 
the 12th of April. He now spent four years at home in studies 
useful to a traveller, and in November 1663 again sailed for the 
East, calling at Alexandria and landing at Sidon, whence he 
proceeded by land to Damascus, Aleppo, and then through 
Mesopotamia to Mosul, Bagdad and Mendeli. Here he entered 
Persia (the 27th of August, 1664), proceeding by Kermanshah 
and Hamadan to Isfahan, where he spent five months (October 
1664-Fcbruary 1665), and then joining company with the 
merchant Tavernier, proceeded by Shiraz and Lar to Bander- 
Abbasi, in the hope of finding a passage to India. This wms 
difiicult, because of the opposition of the Dutch, and though 
Tavernier wiis able to proceed, I'hevenot found it prudc'nt to 
return to Shiraz, and, hai'ing visited the ruins of Persepolis, 
made his way to Basra and sailed for India on the 6th of 
November 1665, in the ship ‘'Hopewell,” arriving at the port 
of Surat on the lolh of January 1666. He was in India for 
thirteen months, and crossed the country by Golcouda to 
Masulipatam, returning overland to Surat, from which he sailed 
to Bunder-Abbasi and went up to Shiraz. He passed the 
summer of 1667 at Isfahan, disabled by an accidental pistol- 
shot, and in October started for Tabriz, but died on the way at 
^liyana on the 28th of November 1667. 

Thevenot was an accomplished linguist, skilled in Turkish, 
Arabic and Persian, and a curious and dilig(uit ol)server. He 
was also well skilled in the natural sciences, especially in botany, 
for which he made large collections in India. His personal char- 
acter was admirable, and his writings are still esteemed, though 
it has been justly observed that, unlike Chardin, he saw only the 
outside of Eastern life. The account of his first journey was pub- 
lished at Paris in 1665 ; it forms the first part of ins collccteil 
rovrtges. The licence is dated December 1663, and the preface 
shows that Thevenot himself arranged it for publication before 
leaving on his second voyage. The s(‘cond and third parts were 
posthumously published from his journals in 1674 and 1684 (nil 
4to). A collected edition appeared at Paris in 1689, and a second 
in 121110 at Amsterdam in 1727 (5 vols.). 'I'liere is an indifferent 
English translation by A. Lovell (fol., London, 1687). 


THIAZINES, in organic chemistry, a series of cyclic com- 
pounds containing a ring system of four carbon atoms, one 
nitrogen and one sulphur atom. These may be grouped in 
three ways, giving the following skeletal structures : — 


(I.; 


e • c • N 
C -C'S 


(II.) 


r*N -c 

C*C *8 


(in.) 


C’N'C 

cs*C 


Members of the first series have not as yet been isolated. De- 
rivatives of the second type have been obtained by A. Luch- 
mann {Ber,y 1896, 29 p. 1429) by condensing y-chlorbutyl- 
amine with carbon bisulphide or with mustard oils in the 
presence of caustic alkali ; by M. Kahan {ibid., 1897, 30, p. 1321) 
on condensing bromliexylarnine hydrobromidc with thioben- 
zamide\ 

CH2-CH(CH..,)nr IIS CHa-CH(CH.,)-iS 

(CH3)„d-NH3 ■^HN:C*CoH 5 N ==_ C -CJl, 

Bcnzothiazincs are obtained from ortho-aminobenzyl halides 
and thio-amidcs : 


oBf 


.CH,-S 


<\nh. 


Cr.lb<C 

XnHo 

The most important thiazines are those derived from class IlL, 
thiodiphenylamine, being the parent substance 

of the methylene blue series of dyestuffs. Thiodiphenylamine 
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is obtained synthtlically by heating sulphur with diphcnylamine miaire (5th October 1795) he opposed those Thermidorians who 
or by the condensation of ortho-aminothiophcnol with pyro- wished to postpone the dissolution of the Convention. At the 
catechin. It is a compound of neutnd reaction. The first elections for the Corps Legislatif he was elected by no less than 
known d\'cstulf of this scries was Lauth’s violet, which was thirty-two departments. It was only by the intervention of 
prepared by oxidizing paraphcnylene diamine in acid solution lloiilay de la Meurthe that he escaped transportation after the 
m the presence of sulphur. By using dimethyl paraphcnylene coup d\Hat of 18 Fruetidor (4th September 1797), and he then 
diamine in place of the simple diamine, methylene blue is returned to the practice of his profession. The establishment 
olitaincd. The relationship of these substances to thiodiphenyl- of the consulate brought him back to public life. He was made 
amine was .shown by A. Bernthsen, who, by nitration of prefect of the Gironde, and then member of the council of 
thiodiphcnylamine, obtained a dinitro-compound which on re- state, in which capacity he worked on the civil code. He at 
duction was converted into the corresponding di-amino-deriva- this time had Napoleon's confidence, and gave him whole- 
live and this on oxidation yielded Lauth’s violet. hearted support. lie did not entirely corueal his disapproval 

of the foundation of the Legion of 
aHa -NHa Honour, of the Concordat and of the 
Consulate for life, and his appoint - 


NH yNHv 

^ ^ >C,H, • NH, HN 


Methylene blue is the most important of all blue basic dyes 
and is put on the market frequently in the form of its zinc 
chloride double salt, which is soluble in water. Acid oxidants 
in dilute aqueous solution convert it into methylene azure. 

St’c further A. Bernthsen, ^nn., 230, p. 73 I 251, p. i ; German 
Patents it;S39 (18S7); 47374 (18S8). For a. discussion as to the 
constitution of these dyestuffs, wlicthcr they arc quaternary am- 
iiioniiim snlts or tljionium salts, see A. Hantzsch. Brr., 1906, 39, 
pp. 153, 1365 : F. Kohrmann, ihid., 190O. 39, p. 914. 

THIAZOLES, in organic chemistry, a series of heterocyclic 
compounds containing the grouping .shown below ; the rc- 
placcabki hydrogen atoms in which arc designated a, ft and /a. 
They are prepared by condensing thio-aniides with a-haloid 
ketones or aldchydtis, the thio-amide reacting as the lauto- 
mcrit' thio-imino acid. Amino derivatives similarly result from 
Ihio-ureas and a-haloid ketones ; the oxy derivatives from 
a-siilphocyanoketoncs by the action of caustic alkali ; and the 
carboxylic acids from chloro-aceto-acctic ester, Ax. and thio- 
amides. The Ihiazolcs are somewhat basic in character, and 
combine with the alkyl iodides to form thiazolium iodides. 

Dihydrothiazoles, or thiazolincs, are obtained by condensing 
ethylene dibroinides with thio-amides ; by the action of ^-haloid 
alkylamines on tliio-amides (S. Gabried, Her., 1891, 24, p. 783 ; 
1896, 29, p. 2610) ; and by the action of pliosphorus pentasulphitle 
on acyl-/3-l)romalkylaniidcs (A. Salomon, Ber., 1893, 26, p. 1328). 
They arc much less stable than tlie thiazolcs. The benzothiazolcs 
are a series of weak bases formed by condensing carboxylic acids 
with ortho-aminothiophenols (A. W. Hofmann, Ber., 1880, 13, 
p. 1224): by heating the acid anilides with sidphur or by the 
oxidation of Ihio-anilitles. On fusion with caustic alk«alis they 
decom]X)sc into their constituent aminothio])henol and acid. De 
rivatives of this group arc important as substantive cotton dye- 
stuffs. 
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THIBAUDEAU, ANTOINE CLAIR, Comte (1765-1854), 
French politician, was born on the 23rd of March 1765, the son 
of Antoine de Thibaudeau (1739-1813), a lawyer of Poitiers 
and a deputy to the State.s-General of 1789. He was admitted 
to the bar in 1787, and in 1789 accompanied his father to the 
States-Gencr.al at Versailles. When he returned to Poitiers in 
October he immediately set up a local revolutionary club, and 
in 1792 was returned as a deputy to the Convention. 

Thibaudeau joined the party of the Mountain and v#ted for 
the death of Louis XVI. unconditionally. Nevertheless he in- 
curred a certain amount of suspicion because he declined to 
join the Jacobin Club. In May 1793 he was on a special mission 
in the west and prevented his department from joining the 
Federalist movement. 'Fhibaudeau occupied himself more par- 
ticularly with educational business, notably in the organization 
of the museum of the Louvre. It was he who secured the 
inclusion of Tom Paine's name in the amnesty of Girondist 
deputies. Secretary and then president of the Convention for 
a short period, he served on the Committee of Public Safety 
and of General Security. After the insurrection of 13 Vende- 


ment as prefect of the Bouches du Rhone, with consequent 
banishment from Paris, was a semi-disgrace. 

A peer of the Hundred Days, he fled at the second Restora- 
tion to Lausanne. During his exile he lived in Vienna, Prague, 
Augsburg and Brussels, occupying himself with his Me moires 
sur la Convention et le Dircctoire (Paris, 2 vols., 1824) ; Mi^moucs 
sur le Consulai: par un ancien conseiller d'etat (Paris, 1827); 
Histoire generale de NapoUon Bonaparte (fi vols., Paris ajid 
Stuttgart, 1827-28, vol. iii. not printecl) ; Le Consulai et V Empire, 
vol. i. of which is identical with vol. vi. of the Histoire de 
Napoleon (to vols., 1834). The revolution of 1830 permitted 
his return to France, and he lived to become a memlicr of the 
Imperial Senate under the third empire. He died in Paris on 
the 8th of March 1854 in his eighty-ninth year. 

Tlic special value of Tliibaiuleau’s works arises from th(' fact 
that he wrote onlv of those ev(‘uts of which he had personal know- 
ledge, and that lie quotes w'ith great accuracy Napoleon’s actual 
words. His Mlwoircs sur le Cousulat has been translated into 
h'nglish, with introduction and necessary notes, byG. K. Fortescin* 
willi the title of Bonaparte and the Consulate (1908). Among the 
papers left by T hi ban (lean were documents entitled J\Ia Binejaphic 
and M^moires avant vm noniinatiou a la Convention, 'these were 
published in a small volume (Paris and Niort, 1875) which includes 
a list of his w'orks and of the narrative of his life. 

THIBAUT (or TiiEt)B.\LD) IV. (1201-T253), count of Cham- 
pagne and Brie, and king of Navarre, FVench poet, was born 
at Troyes in T2or. His father, Thibaut jIL of Champagne, 
died before his son’s birth, and his mother, Blanche of Navarre, 
was compelled to resign the guardianship of the young prince 
to Philip Augustus, king of J<Yan('e, but there is little doubt 
that the child was ac(|uaintcd with Chretien de Troyes and the 
other trouvercs who found patronage at the court of Cham- 
pagne. Thibaut’s verses belong to wLat is called “ courteous ” 
poetry, but the)' have a personal note that distinguishes them 
from mere exercises. They are addressed to Blanche of Castille, 
the wufe of Louis VIII., and d'luliaut’s relations with her have 
been the su])jcct of much controversy. The count took part 
with Louis in the crusade against the Albigenses, but in 1226, 
with no apparent reason, left the king and returned to Cham- 
pagne. Three months later Louis diecl under doubtful circum- 
stances, and Thibaut was accused by his enemies of poisoning 
him to facilitate his own intrigue with Blanche. The real 
reason for Thibaut’s desertion appears to have been a desire 
to consolidate his position as heir-apparent of Navarre by an 
alliance with the disafTected nobility of the south of France, 
but from this confederation Blanche was skilful enough to 
detach him. The resentment of the league involved him in a 
war in which Champagne was laid waste, and his capital saved 
only by the royal intervention. In 1234 he succeeded his 
uncle, Sancho VIL, as king of Navarre, and from this period 
date his most fervent songs in praise of his lady. The cnisade 
turned Thibaut's thoughts to religion, and he announced his 
intention of singing henceforth only in honour of the Virgin. 
Unfortunately his devotion took darker forms, for before sailing 
for the Holy Land he ordered and witnessed the burning of a 
hundred and eighty- three unfortunate men and women con- 
victed of Manichaoism. The years 1239 and 1240 were spent 
in Palestine, and from the time of his return Thibaut devoted 
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himself to efforts for the improvement of his dominions that 
won for him the title of le Ron, lie died at Pampcluna on the 
14th of July 1253. 

Thibaut was the most popular of all the 13th century song- 
writers. and his work is marked by a grace and sweetness which 
he owes perhaps in part to his association with the troubadours 
of the south. He is said to have set his own songs to music. It 
seems doubtful whether tlie notes that have come down to us can 
with justice be attributed to him, but there is no contesting the 
musical quality of his verse. His fame spread beyond the Alps, 
and Dante admired his poetry. He was one of the most celebrated 
authors of jeux -partis, elaborate discussions between two inter- 
UK'utors, usually on the subject of love. 

His works were edited in 1851 by P. Tarbc in his Chaiisotiuurs 
de Champai^nc, 

THIBAUT, ANTON FRIEDRICH JUSTUS (1774-1840), 
German jurist, was born at Hameln, in Hanover, on the 4th of 
January 1774, the son of an olHccr in the Hanoverian army, 
of French Huguenot descent. After passing his school-days in 
Hameln and Hanover, young Thibaut entered the university 
of GfHtingen as a student of jurisprudence, went thence to 
Kiinigsberg, where he studied under Kant, and afterwards to 
Kiel, where he was a fellow-student with Niebuhr. Here, 
after taking his degree of doctor juris, he became a Private 
dozeni. In 1798 he was appointed extraordinary’ professor of 
civil law, and in the same year appeared his Versnehe fiber 
einzelne Theile der Theorie des Rechts (1798), a collection of 
essays on the theory of law, of which by far the most important 
was entitled Uber den Einfluss der Philosophic auf die Auslcgiin^ 
der posi liven Gesetze, wherein he sought to show that history 
without philosophy could not interpret and explain law. In 
1799 was published his Theorie der logischen Auslegung des 
rdmischen Rechts, one of his most remarkable works. In 1802 
he published a short criticism of Feuerbach’s theory of criminal 
law, which recalls in many ways the speculations of Pentham. 
The same year appeared Uber Besitz nnd Verjeihrungy a treatise 
on the law of possession and the limitation of actions. In 1802 
Ihibaut was called to Jena, where he spent three years and 
wrote, in Schiller’s summer-house, his chief work, System des 
Payidektenrechts (1803), which ran into many editions. The 
fame of this book depends before all else upon the fact that it 
was the first modem complete compendium of the subject, 
distinguished alike by the accuracy of its sources and the 
freedom and unpedantic manner in which the subject is handled. 
It is, in effect, a codification of the Roman law as it then obtained 
in Germany, modified by Canon law and the practice of the 
courts into a comprehensive system of Pandect law. At the 
invitation of the grand-duke of Paden he went to Heidelberg 
to fill the chair of civil law and to assist in organizing the 
university ] and he never quitted that town, though he re- 
ceived in after years, as his fame grew, invitations to Gottingen, 
Munich and Leipzig. His ('lass was large, his influence great ; 
and, except Gustav Hugo and Savigny, no civilian of his time 
was so well known. In 1814 appeared his Civilistische Abhand- 
lungen, of which the principal was his famous essay, the parent 
of so much literature, on the necessity of a national code for 
Germany {vide infro). In 1819 he was appointed to the upper 
house of the newly constituted Paden parliament. He was 
also made member of the Scheidungsgericht (divorce court). 
In 1836 Thibaut published his Erdrterungen des rdmischen 
Rechts. One of his last works was a contribution in 1838 to the 
Archiv fur die civilistische Praxis, of which he was one of the 
editors (see below), rhibaut married, in 1800, a daughter of 
Professor Aiders of Kiel. He died after a short illness, at 
Heidelberg, on the 29th of ^larch 1840. 

Thibaut, a man of strong personality and manly consistent 
nature, was much more than a jurist ; he deserves to lx? remem- 
bered in the history of music. Palestrina and the early composers 
of church music were his delight ; and in 1824 appeared anony- 
mously his work. Obey die Reinheit der Tonkunsi, in which he 
eulogized the old music, and especially that of I’alestrina. He 
was an ardent collector of old compositions. an(l often sent young 
men to Italy, at his own expense, to discover interesting miwical 
manuscripts. Among the masters of German prose, too, Thibaut 
holds no mean place. His style is simple and manly, but rich in 
the happy accidents of expression which come only to true artists. 
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Most of Thibaut’s works hav’^e already been mentioned, but his 
essay on the necessity^ of a code for Germany’ {Uber die Nothivev- 
digkeit fines allegcnieinen hurgerliehen Rechts fur Deutschland), which 
was inspired by’ the enthusiasm of the war of Liberation and written 
in fourteen days, deserves further notice. Thibaut himself ex- 
plained in the Archiv fiir die civilistische Praxis, in 1838, the origin 
of this memorable essay. He had realized the change denoted by 
the march of German soldiers to Paris in 1814, and the happy’ 
future opened up for Germany. The system of small states he 
hoped and believed would continue ; for the big state he considered 
crushing to the life of the indivitinal and harmful as concentrating 
the “ warm life " of the nation in one central point. In his judg- 
ment the only unity practicable and needful for Germany was that 
of law ; and for this he urged all the German governments to labour. 
The essay’ was as much a condemnation of the entire state of juris- 
prudence as an argument for codification ; it was a challenge to 
civilians to justify’ their v^ery existence. Savigny’ took up the 
challenge thus thrown down : and a long controvers\' as to points 
not very clearly’ defined took place. The glory’ of the controversy 
belonged to Savigny ; the real victory rested with Thibaut. 

The framers of the new Geriiian civil code {burgcrliches Gesetz 
buck) in 1S79 were indebted for the arrangement of their matter 
in no small degree to Thibaut’s method and clear classification, but 
bcy’ond this, the code, based on the common law of the several 
German states, which was adroitly’ blended by the usu<i pandectarum 
into an harmonious wlufle, d(X*s not reflect his influence. He was 
one of the earliest to criticize the divisions found in the Institutes, 
and he carried on with Gustav Hugo controversy’ as to these 
points. 

In modern German legal literature Thibaiit’s influence is not 
very’ perceptible. Ev'cn at Heidelberg it was quickly superseded 
1 by’ that of his successix', Karl Adolf von \'angero\v"( 1805-1 870), 
I ami in Germany' his works are now little used as tcxt-l)OOks. But 
I those best able to judge Thibaut have most praised him. Austin, 
who owed much to him, describes him as one “ who for penetratin^ 
acuteness, rectitude of judgment and depth of learning and el(> 
(jiience of exposition, may’ be placed by^ the side of von Savigny’, 
at the head of all living civilians.” 

For further information as to Thibaiit’s life and work, see Baum- 
stark, Thibaut, Blatter der Jirinnerung (1841); Karl Hagemann, 
A us dem I.rhen H. P. J. Thibaut, mil Coryesfyondenz, in die Preuss, 
Jahrbitchcr (1880); Tcichmann, in Holtzcndorff's Rcchislcxikon : 
and K. Landsherg. in AUgcmcinc Deutsche Biographic, vol. 37. 

THIBAW, or Hstpaw, one of the Northern Shan States of 
Burma. It is ('alhxl In’ the Shans, and offic'ially, TIsipaw, and 
also frequently Ong Pavvng (the name of an old (-apital). It 
includes four states — Thihaw, the main state, and the sub- 
states of Mong Long, Mung 1 ung and Thonze (or Hsumhsai). 
The whole state has an area of 5086 sq. m., and the population 
in 1901 was 104,700. The main state lies on the geological 
fault which runs cast and west acrcjss the Shan States, from the 
Salween at Kunlong and beyond to nearly the rim of the Shan 
tableland at G(‘)ktcik. It is therefore broken up into a mass 
of not very well-defined ridges and spurs, crossing and re-enter- 
ing. The chief plain land is in the valley of the Nam Tu 
(l\Iyit-nge), near Thibaw town, and the valley or strath of the 
Pyawng Kawng, Nawng Ping neighbourhood. Elsewhere the 
valleys are insignificant. The hills on the Mong Tung border 
reach their highest elevations in the peaks Loi Pan (6848 ft.) 
and Loi Titan (6270 ft.). To the north-west of Thiba\v town, 
on the Tawng Peng border, Loi Lam rises to 6486 ft. The 
valley of the Nam Tu marks the lowest point in the state at 
Thibaw town, about 1400 ft., and rises on the east in Mong 
Tung to a plain level of about 2500 ft., and on the west in 
Mong Long to a confused mass of hills with an average height 
of 4500 ft., broken up by the Nam Yawn and Nam Kaw valleys, 
which are about 3000 ft. above mean sca-level. 

1'hc chief river is the Nam Tn or Myit-ng6, also frequently called 
by its flassical name the Doktawadi. The main stream rises in 
the Salvjreen-Irrawarlfly watershed, ancl is enlarged by considerable 
tributaries. At Thibaw town it is 250 yds. wide and about 8 ft. 
deep, with a fairly strong current. The Nam Tu is navigable only 
in local stretches, and between Thonz6 and Lawksawk (Yatsauk) 
it flows through a gorge between cliffs 3000 to 4000 ft. high. 
At the gorge of Hokiit (Ng(*)kteik) the Nam Htang and the Nam 
Pas6 unite to form the Nam Kiit, which passes into the ground 
at the natural bridge where the Mandalay- Kunlong railway crosses 
the gorge, and reappears to join the Nam Tii. The bed of the 
Nam Kilt is about i 5 (.k) ft. below the general level of the country. 
Coal is found at various places in the state, but is not of very high 
quality. Salt-wells are worked by the inhal)itants of Mawhkio 
(Baw’gy’o) about 7 m. from I'hibaw towm. The average maximum 
temperature at the beginning of April is about 96®, and the minimum 
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jiboiit the same period 65'’. The rainfall averages about 70 in. 
for the year. I he chief crops are rice, cotton, sesamum, tea in the 
hills, and thanat, the leaf of a tree used for the wrapper of the 
Burma, or “ green ” cheroot. Cotton cloth was formerly much 
more gent-rally manufactured than it now is, and a coarse country 
paper is also made. Other industries are merely of articles for 
local use. The government cart road to Lashio passes through 
the cenlrt' of the state, and from this various unmetalled roads 
radiate to ditferent parts of the state and the neighbouring states, 
rhe Mandalay- Kunlong railway, now open as far as Lashio, also 
passes through the capital. Teak forests exist along the banks of 
the Nam Tu and in the Mong Long states, but both have been 
practicallv exhausted, and will have to be closed for many years. 
Previous to the annexation, and in a general way still, the state 
is administered by the sawbwa, or chief, aitled by a council of six 
amats or ministers. Under them are a number of ni-haings, who 
are in charge of circles and townships. Each nf)‘haitfg has an 
(isiyin, 01 clerk, and each village has a headman, or kinsman. The 
amatfi supervise the administration of a certain number of districts. 
T'he oM <yslem is now being assimilated to that followed in Burma. 
The chief Sao Hke v/as for a time in England. (J. G. Sc.) 

THIELMANN, JOHANN ADOLF, Freiherr von (1765- 

1824), Prussian cavalry soldier, was born at Dresden. Entering 
the Saxon cavalry in 1782, he saw service against the French 
in the Revolutionary Wars and in the Jena campaign. When, 
after the disaster of Jena, Saxony allied herself with her con- 
queror, Thiclmann accompanied the Saxon contingent which 
fought at the siege of Danzig and at Friedland. In 1809, as 
colonel of a Free-Corps, he opposed the advance of the Austrians 
into Saxony, and was rewarded for his services with the grade 
of major-general, further promotion to lieutenant-general fol- 
lowing in 1810. As commander of the Saxon Heavy Cavalry 
Brigade he took part in the advance on Moscow two years 
later, and his conduct at Borodino attracted the attention of 
Napoleon, who took Thielmann into his own suite. His own 
sovereign at the same time made him Freiherr. In the war of 
Liberation Thiclmann took a prominent part ; as governor of 
Torgau, by his king’s orders he at first observed the strictest 
neutrality, but on receipt of an order to hand over the fortress 
to th(i French he resigned his command and, accompanied by 
his staff officer Aster, joined the allies. As a Russian general 
he was employed in reorganizing the Saxon army after Leipzig, 
and in 1814 he commanded the Saxon corps operating in the 
Low Countries. Early in the following year he became a 
lieutenant-general in the Prussian service, and in command of 
the 3rd army corps he took part in the Waterloo campaign. 
From the field of Ligny he retired with the rest of Bliichcr’s 
army on Wavre, and when the other corps marched towards 
Waterloo, Thielmann covered this movement against Cfrouchy, 
fighting the spirited action of Wavre (June 18-19). He was 
later a corps commander at Munster and at Coblenz, and at 
the latter place he died in 1824. 

See von lliitel, lUographische Skizzc dcs Gcficrals von Thielmann 
(Berlin, 1828); von llolzendorff, lieitrdge zur Biographic des 
Generals Freiherrn von Thielmann (Dresden, 1830) ; von Peters- 
dorf, General Johann Adolf Freiherr von Thiclmann (Leipzig, 1894). 

THIERRY, the name of two French historians, the brothers 
Augustin and AmcTlcc, both of whom, though their literary 
and historical powers were far from being equal, displayed the 
same devotion to historical study. 

I. jArQUES Nicolas Augustin Thierry (1795-1856), the 
cider and more gifted, was born at 151ois on the loth of May 
1795. He had no advantages of birth or fortune, but was 
greatly distinguished at the Iflois Grammar School, anH entered 
the /tcole normale suphieure (1811). In 1813 he left it, .and was 
sent as a professor to Cornpiegne, but stayed there a very short 
time. His ardent and generous nature led him to embrace the 
ideas of the French Revolution with enthusiasm, and he became 
fired with Saint Simon’s ideal society of the future. He became 
the secretary, and, as he would say himself, the ‘‘ adopted son ” 
of the famous visionary (1814-17); hut, while most of Saint 
Simon’s followers turned their attention to the affairs of life, 
devoting themselves to the problems, both theoretical and 
practical, of political economy, Thierry turned his to history. 
His imagination had been powerfully impressed by reading 


Les MartyrSy in which Chiiteaubriand had contrasted the two 
civilizations and the two races from which the modem world 
has sprung. His romantic ardour was later still further 
nourished by the works of Sir Walter Scott, and though he did 
not himself actually write romances, his conception of histor\’ 
fully recognized the dramatic element. His main ideas on the 
Germanic invasions, the Norman Conquest, the formation of 
the Communes, the gradual ascent of the nations towards free 
government and parliamentary institutions arc already ob- 
servable in the articles contributed by him to the Censeut 
europt'en (1817-20), and later in his Letlres sur l^histoire de 
France (1820). From Fauricl he learnt to use the original 
authorities ; and by the aid of the Latin chronicles and the 
collection, as yet very ill understood, of the Anglo-Saxon laws, 
he composed his Ilisloire de la Conquete de rAngleterre par les 
NormandSy the appearance of which was greeted with great 
enthusiasm (1825). It was written in a st)le at once precise 
and picturesque, and was dominated by an idea, at once 
generous and false, that of Anglo-Saxon liberty resisting the 
invasions of northern barbarians, and reviving, in spite of 
defeat, in the parliamentary monarchy. His artistic talent as 
a writer makes the weaknesses and deficiencies of his scholar- 
ship less obvious. This work, the preparation of which had 
required several years of hard work, cost Thierry his eye- 
sight ; in 1826 he was obliged to engage secretaries and in 1830 
became quite blind. Notwithstanding, he continued to pro- 
duce works. In 1827 he republished his Letlres sur Vhistoire 
de France y with the addition of fifteen new ones, in which he 
described some of the more striking episodes in the history 
of the rise of the medieval communes. Tdie chronicles of the 
' 11th and 12th centuries and a few communal charters provided 
him, without requiring a great amount of erudition, with 
materials for a solid work. For this reason his work on the 
communes has not become so out of date as his Norman Con- 
quest ; but he was too apt to generalize from the facts furnished 
by a few striking cases which occurred in a small portion of 
France, and helped to spread among the public, and twen 
among professional historians, mistaken ideas concerning one 
of the nwst complex problems relating to the social origins of 
France. 

I'hierry was ardent in liLs applause of the July Revolution 
and the triumph of liberal ideas ; at this time, too, his brother 
Amedee was appointed prefect, and he went to live with him 
for four years. He now rc-edited, under the title of Dix ans 
d! eludes fiisloriques, his first essays in the Censeur europhn and 
the Courrier franfais (1834), and composed his Ri^cits des temp's 
mermnngiens, in which he reproduced in a vivid and dramatic 
form some of the most characteristic stories of Gregory of 
Tours. These RMs appeared first in the Reifue des Deux 
Mondes ; when collected in volume form, they were preceded 
by long and interesting Considerations sur Vhistoire de France. 
From the 7th of May 1830, Thierry had already been a member 
of the Acadifniie des hiscriptions et Belles Letlres ; in 1841, on 
the motion of Villemain, the French Academy awarded him 
the first Prix Gohert, which became a kind of literary inherit- 
ance for him, being renewed in his favour fifteen years in 
succession. Moreover, he had been allotted the task of publish- 
ing in the series of the Documents in^dits a selection of acts 
bearing on the history of the Third Estate. By the aid of 
zealous collaborators (including Bourquclot and Loiuindre) he 
compiled, in four volumes, a valuable Recucil des monuments 
in/dits de Vhistoire du Tiers J^iat (1850-70), which, however, 
hear only on the northern part of France. The preface 
appeared afterwards in a separate volume under the title of 
Histoire du Tiers litat. 'Fo Thierry belongs the credit for 
inaugurating in France the reall> critical study of the communal 
institutions, and we cannot make him responsible for the 
neglect into which it relapsed after his death. The last years 
of his life were clouded by domestic griefs and by illness. In 
1844 he lost his wife, Julie de Querengal, an intelligent woman, 
who had been to him a collaborator as capable as she was 
devoted. The revolution of 1848 inflicted on him a final blow, 
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by overturning that regime of the Liberal bourgeoisie the 
triumph of which he had hailed and justified as the necessary 
outcome of the whole course of French history. He began to 
distrust the rationalistic opinions which had hitherto estranged 
him from the Church. When Catholic writers animadverted 
on the “ historical errors ” in his writings he promised to correct 
them, and accordingly wc find that in the final edition of his 
Histoire de la Cotiquete his severe judgments on the policy of the 
court of Rome, together with some faults of detail, are elimi- 
nated. Though he did not renounce his Liberal friends, he 
sought the con\’ersation of enlightened priests, and just before 
his death he seems to have been disposed to enter the pale of 
the Church. He died in Paris on the 22nd of May 1856, after 
several years of suffering endured with heroism. 

II. Am^.d^e Simon Dominique Thierry (1797-1873) was the 
younger brother of Augustin, and was bom on the 2nd August 
1707. He began life as a journalist (after an essay, like his 
brother, at schoolinastering), was connected with the famous 
romantic harbinger the Globe y and obtained a small government 
clerkship. His first book was a brief history of Guienne in 1825, 
and three years later appeared the first volume of the Histoire 
des Gaulnis, which was received with much favour, and obtained 
him, from the royalist premier ^lartignac, a history professor- 
ship at Besan^on. He was, how'ever, thought too liberal for the 
government of Charles X., and his lectures were stopped, with 
the result of securing him, after the revolution, the important 
post of prefect of the Ilaute-Saone, which he held eight years. 
During this time he published nothing. In 1838 he was trans- 
ferred to the council of state as master of requests, which post 
he held through the revolution of 1848 and the coup d'tHat till 
i860, when he was made senator — a paid office, it must be 
remembered, and, in effect, a lucrative sinecure. He also 
passed through all the ranks of the Legion of Honour, became 
a member of the Academic des Inscriptions in 1841, and in 1862 
received the honorary degree of D.C.T.. at Oxford. He hud, 
except during the time of his prefecture, never intermitted his 
literary work, being a constant contributor to the Retme des 
deux mondesy his articles (usually worked up afterwards into 
books) almost all dealing with Roman Gaul and its period. 
The chief were the Histoire des Gaidois, 3 vols. (1828, 1834, 
1845 ; the 8th edition of vol. i. appeared in 1870) ; Histoire 
de la Gaule sous V admuu strati on roniaine (3 vols., 1840-47 ; 
2nd ed. 1871); Histoire d'AHila, de ses fils et successeurs jusquW 
PiHablissement des Hongrois en Europe (1856 ; 5th ed. in 1874); 
Tableau de V Empire romain (1862 ; 5th ed. in 1871 ; now quite 
out of date) ; Recits de Vhistoire romaine au sihlc : la lutte 
contre les Barbares, and les luttes religieuses (i86o ; 2nd ed. in 
6 vols. 1880). He died in Paris on the 27th of March 1873. 
His son, Gilbert Augustin Thierry (born 1843), who began a 
literary career by articles on Les Rihfolutions d' Angleterre (1864) 
and some Essais d* histoire religieuse (1867), afterwards confined 
himself to the writing of novels. (C. B.*) 

THIERS, LOUIS ADOLPHE (1797-1877), French statesman 
and hLstorian, was born at Marseilles on the ifith of April 
1797. His family are somewhat grandiloquently spoken of as 
“ cloth merchants ruined by the Revolution,” but it seems 
that at the actual time of his birth his father was a locksmith. 
His mother belonged to the family of the Cheniers, and he was 
well educated, first at the lycec of Marseilles, and then in the 
faculty of law at Aix. Here he began his lifelong friendship 
with Mignet, and was called to the bar at the age of twenty- 
three. He had, however, little taste for law and much for 
literature ; and he obtained an academic prize at Aix for a 
discourse on Vauvenargues. In the early autumn of 1821 
Thiers went to Paris, and was quickly introduced as a contri- 
butor to the ConstitutionneL In each of the years immediately 
following his arrival in Paris he collected and published a 
volume of his articles, the first on the salon of 1822, the second 
on a tour in the Pyrenees. He was put out of all need of 
money by the singular benefaction of Cotta, the well-known 
Stuttgart publisher, who was part-proprietor of the Consti- 
tuiionmly and made over to Thiers his dividends, or part of 


them. Meanwhile he became very well known in Liberal 
society, and he had begun the celebrated Histoire de la revolu- 
tion fran^aiscy which founded his literary and helped his 
political fame. The first two volumes appeared in 1823, fbe 
last two (of ten) in 1827. The book brought him little profit 
at first, but became immensely popular. The well-known 
sentence of Carlyle, that it is “ as far as possible from meriting 
its high reputation,” is in strictness justified, for all Thiers’s 
historical work is marked by extreme inaccuracy, by prejudice 
which passes the limits of accidental unfairness, and by an 
almost complete indifference to the merits as compared with 
the successes of his heroes. But Carlyle himsell admits that 
Thiers is ‘‘ a brisk man in his way, and will tell you much if 
you know nothing.” Coming as the book did just when the 
reaction against the revolution was about to turn into another 
reaction in its favour, it was assured of success. 

For a moment it seemed as if the author had definitely 
chosen the lot of a literary man, not to say of a literary hack. 
He even planned an Histoire gMerale. But the accession to 
power of the Polignac ministry in August 1829 changed his 
projects, and at the beginning of the next year Thiers, wdth 
Armand Carrel, Mignet, and others started the Nationalj a 
new opposition newspaper. Thiers himself was one of the 
souls of the actual revolution, being credited with “ overcoming 
the scruples of Louis Philippe,” perhaps no Herculean task. 
At any rate he had his reward. lie ranked as one of the 
Radical supporters of the new dynasty, in opposition to the 
party of which his rival Guizot was the chief literary man, 
and Guizot’s patron, the due de Broglie, the main pillar. At 
first Thiers, though elected deputy for Aix, obtained only 
.subordinate places in the ministry of finance. After the over- 
throw of his patron Laffittc, he became much less radical, and, 
after the troubles of June 1832, was appointed to the ministry 
of the interior. He repeatedly changed his portfolio, but re- 
mained in office for four years, became president of the council 
and in effect j)rimc minister, and began his series of cpiarrcls 
and jealousies with Guizot. At the time of his resignation in 
1836 he was foreign minister, and, as usual, wished for a spirited 
policy in Sp.iin, which he could not carry out. He travelled 
in Italy for some time, and it was not till 1838 that he began a 
regular campaign of parliamentary opposition, which in ]\iarch 
1840 made him president of the council and foreign minister 
for the second time. But he held the position barely six months, 
and, being unable to force on the king an anti-English and 
anti-Turkish policy, resigned on the 29th of October. He now 
had little to do with politics for some years, and spent his time 
on his Histoire du Consulat et de PEmpire, the first volume of 
which appeared in 1845. Though he was still a member of the 
chamber he sj)okc rarely, till after the beginning of 1846, when 
he was evidently bidding once more lor power. Immediately 
before the revolution of February he went to all but the greatest 
lengths, and when it broke out he and Odillon Barrot were 
summoned by the king ; 1 ait it was too late. Thiers was unable 
to govern the forces he hud helped to gather, and he resigned. 

Under the republic he took up the position of conservative 
republican, which he ever aflerw'ards maintained, and he 
never took office. But the consistency of his conduct, especi- 
ally in voting for Prince Louis Napoleon as president, was 
often and sharply criticized, one of the criticisms leading to a 
duel with a fellow-deputy, Bixio. He was arrested at the coup 
d'etaty \tas sent to Mazas, and then escorted out of France. 
But in the following summer he was allowed to return. For the 
next decade his history was almost a blank, his time being 
occupied for the most part on The C nsulate and the Empire. 
It was not till 1863 re-entered political life, being 

elected by a Parisian constituency. For the seven years 
following he was the chief speaker among the small band of 
anti-imperialists in the French chamber, and was regarded 
generally as the most formidable enemy of the empire. While 
nominally protesting against its foreign enterprises, he per- 
petually harped on French loss of prestige, and so contributed 
more than any one else to stir up the fatal spirit which brought 
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on the war of 1870. Even when the Liberal-Imperialist 
Ollivicr ministry was formed, he maintained at first an anything 
but bencN'olcnt neutrality, and then an open opposition, and it 
is impossible to be sure whether mere “ canniness,’' or some- 
thing better, kept him from joining the government of the 
National Defence, of which he was in a manner the author. 

Nevertheless the collapse of the empire was a great oppor- 
tunity for Thiers, and it was worthily accepted. He undertook 
in the latter part of September and the first three weeks of 
October a circular tour to the different courts of Europe in 
the hop(‘ of obtaining some intervention, or at least some good 
otllccs. The mission was unsuccessful ; but the negotiator 
was on its conclusion immediately charged with another — that 
of obtaining, if possible, an armistice directly from Prince 
IJismarck. 'bhe armistice having been arranged, and the 
opportunity having been thus obtained of electing a National 
Assembly, 'J’hiers was chosen deputy by more than twenty 
constituencies (of which he preferred Paris), and was at once 
elected by the Assembly itself practically president, nominally 
chef du jmivoir ext^cutif. He lost no time in choosing a coalition 
cabinet, and then personally took up the negotiation of peace. 
Probably no statcsmtui has ever had a more disgusting task ; 
and the fact that he discharged it to the satisfaction of a vast 
majoril\' is the strongest testimony to Thiers’s merits. He 
succeeded in convincing the deputies that the peace was neces- 
sary, and it was (March i, 1871) voted by more than five 
to one. 

'rhiers held office for more than two years after this event, 
which shows the strength of the general conviction that he alone 
could be trusted. He had at first to meet and crush at once 
the mad cnter[)rise of the Paris commune. Soon after this 
was accomplished he became (August 30th) in name as well as 
in fact president of the republic. 

His strong personal will and infle::ible opinions had much 
to do with the resurrection of France ; but the very same facts 
made it inevitable that he should e.xcite violent opposition. 
He was a confirmed protectionist, and free trade ideas had made 
great way in France under the empire ; he was an advocate 
of long military service, and the devotees of la revanche were 
all for tlie introduction of general and compulsory but short 
service. Both his talents and his temper made him utterly 
indisposed lo maintain the attitude supposed to be incumbent 
on a republican president ; and his tongue was never a care- 
fully governed one. In January 1872 he formally tendered 
his resignation ; and though it was refused, almost all parties 
disliked him, while his chief supporters — men like Remusat, 
Barthelcmy Saint-Hilairc, and Jules Simon — were men rather 
of the past than of the present. 

The year 1873 was, as a parliamentary year in France, occu- 
pied to a great extent with attacks on Thiers. In the early 
spring regulations were proposed, and on April 13th were carried, 
which were intended to restrict the cxec'utive and especially 
the parliamentary powers of the president. On the 27th of the 
same month a contested election in Paris, resulting in the return 
of the opposition candidate, M. Barodet, was regarded as a 
grave disaster for the Thiers government, and that gt)vernment 
was not much strengthened by a dissolution and reconstitution 
of the cabinet on May 19th. Immediately afterwards the 
question was brought to a head by an interpellation moved by 
the due dc Broglie. The president declared that he should 
lake this as a vote of want of confidence ; and in the^ debates 
w^hich followed a vote of this character (though on a different 
formal issue, and proposed by M. Ernoul) was carried by 16 
votes in a house of 704. Thiers at once resigned (May 24th). 

He survived his fall four years, continuing to sit in the 
Assembly, and, after the dissolution of 1876, in the Chamber 
of Deputies, and sometimes, though rarely, speaking. lie was 
also, on the occasion of this dissolution, elected senator for 
Belfort, which his exertions had saved for France ; but he 
preferred the lower house, where he sat as of old for Paris. 
On May i6th 1877, he was one of the “ 363’* who voted want 
of confidence in the Broglie ministr}' (thus paying his debts). 
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and he took considerable part in organizing the subsequent 
electoral campaign. But he was not destined to see its success, 
being fatally struck with apoplexy at St Germain-en-Laye on 
September 3rd. Thiers had long been married, and his wife 
and sistcr-in-law, Mile Dosne, were his constant companions ; 
but he left no children, and had had only one — a daughter — 
who long predeceased him. He had been a member of the 
Academy since 1834. His personal appearance was remarkable, 
and not imposing, for he was very short, mih plain features, 
ungainly gestures and manners, very near-sighted, and of dis- 
agreeable voice ; yet he became (after wisely giving up an 
attempt at the ornate style of oratory) a very effec tive speaker 
in a kind of conversational manner, and in the epigram of 
debate he had no superior among the statesmen of his time 
except Lord Beaconsfield. 

Thiers was by far the most gifted and interesting of the group 
of* literary statesmen which formed a unique feature in tlie French 
political history of the igth century. There arc only two who arc 
at all comparable to him — Guizot and Lamartine ; and as a states- 
man lie stands far above both. Nor is this eminence merely due 
to his great opportunity in 1X70 ; for Guizot might under Louis 
Philippe have almost made himself a French Walpole, at least a 
French Palmerston, and Lamartine’s opportunities after 1848 were, 
for a man of ptditical genius, illimitable. Put both failed — Lamar- 
tine almost ludicrously — wdiile Thiers in hard conditions made a 
striking if not a luilliant success. But he only showed well wiien 
he w'as practically siij)reme. Even as the minister of a constitu- 
tional monarch his intolerance of interference or joint authority, 
his temper at once imperious and intriguing, his inveterate inclina- 
tion tow'ards that is to say, underhand rivalry and ca])alling 

for power and place, show'cd tliemsclv^es unfavourably ; and his 
constant tendency to inHainc the aggressive and chauvinist spirit 
of his country neglerteil fact, w’as not based on any just estimate 
of the r('lative pow’er and interests of France, and led his country 
more than once to the verge of a great calamity. In opposition, 
both umler Louis Philippe and under the empire, and even to some 
extent in the last foiir years of his life, his w'orst qualities were 
always manifested. But wath all th(‘se drawbacks he coiupicrcd 
and wall retain a place in wdiat is perhaps the highest, as it is cir- 
tainly the smallest, class of statesmen — the class of those to w’hom 
their country has liad recourse in a great disaster, who liav(? shown 
in bringing her througli tliat disaster tlK* utmost constancy, courage, 
devotion and skill, and who have been rewarded by as much 
success as the occasion permitted. 

As a man of letters d hiers is very much smaller. He has not 
only the fault of diflusemess, which is common to so many of the 
best-know’n historians ot his century, but others as serious or more 
so. The cliargi* of dishonesty is one never to be lightly made 
against men of siu h distinction o.s his, especially when tlieir evident 
conlidcnce in their owm infallibility, their mcully of ingenious 
casuistry, ami the strength of will which makes them (unconsciously, 
no doubt) close and keep closed the eyes of their mind to all incon- 
venient facts and inferences, supply a more charitable explanation. 
But it is c^'rt.ain that from Thiers’s dealings with the men of the 
first revolution to his dealings with the battle of Waterloo, constant, 
angry and well-supported protests against his uiifairnc’ss w'crc not 
lacking. Although his search among documents was undoubtedly 
wdfle, its results are by no means always accurate, and liis admirers 
themselves admit great inequalities of style in him. These char- 
acteristics reappear (accompanied, how'ever, by frequent touches 
of the epigrammatic power above mentioned, which seems to have 
come to Thiers more readily as an orator or a journali.st than as an 
historian) in his speeches, which after liis death were collected in 
many volumes by his widow. Sainto-Beuve, whose notices of 
Thiers are generally kindly, says of him, “ M. Thiers sait tout, 
tranche tout, park* de tout,” and this omniscience and ” cocksure- 
ness ” (to use the word of a prime minister of England contemporary 
wdth this prime minister of Franc*;) are perhaps the chief pervading 
features both of the statesman and the man of letters. 

His histories, in many different editions, and his speeches, as 
above, are easily accessible ; his minor works and newspaper 
articles liavc not, w^c believe, been collected in any form. Several 
years after his death ay)peared Deux opuscules ( i ^0 1 ) and MSlanges 
inHites (1892), w^hilc JVoles et souvenirs, J 8^6 /3, were published in 
1901 by ” F. D.,” his sister-in-law and constant companion, Mile 
Felicic Dosne. Works on him, by M. T.aya, M. de Mazade, his 
colleague and friend M. Tulcs Simon, anil others, are numerous. 

(G. Sa.) 

THIERS, a town of central France, capital of an arrondisse- 
ment in the department of Puy-de-D6me, 24 m. E.N.E, of 
Clermont-Ferrand, on the railway between that town and St 
^itienne. Pop. (1906) town, 12,601 ; commune, 17,418. Thiers 
is most picturesquely situated on the side of a hill at the foot of 
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which the Durolle rapidly descends through a narrow valley into 
the Dore, a tributary of the Allicr. The streets rising in steep 
rows contain a large number of stone cind wooden houses, 
some of which date to the 15th century. A fine view of the 
Plain of Limagne and the Dome mountain is obtainable from 
the terraces. The church of St Genes was built in 575 by 
Avitus, bishop of Clermont, and rebuilt in the 12th century. 
It has some curious mosaic work of the Merovingian period 
and a fine tomb of the r^th century. The church of Le Moutier, 
which formerly formed part of a Benedictine monastery, dates 
chiefly from the nth century. Thiers is the seat of a sub- 
prefect and has tribunals of first instance and of commerce, a 
chamber of commerce, a board of trade arbitration, a com- 
munal college, a commercial and industrial school, and a branch 
ot the Bank of France. Its special industry is the manufac- 
ture of cutlery, which employs some 12,000 hands in the town 
and its vicinity. The manufacture of handles and buttons of 
bone, pasteboard, stamping, hand-made and other papers and 
machinery arc also carried on. 

Thiers was sacked about 531 by the soldiers of Thierry, son 
of Clovis. About the same period Gregory of Tours speaks of 
a wooden chapel which may have occupied the site of the pre- 
sent church of Le Moutier. The commercial importance of the 
town was much increased in the i6th century when the manu- 
facture of cutler}' was introduced from the neighbouring town 
of Chat eld on. 

THIERSCH, FRIEDRICH WILHELM (1784-1860), German 
classical scholar and educationist, was bom at Kirchschoi- 
dungen near Freiburg on the Unstrut, on the 17th of June 
1784. In 1809 he became professor at the gymnasium at 
Munich, and in 1826 professor of ancient literature in the 
uni^'ersity of Landshut, transferred in that year to Munich. 
He died at Munich on the 25th of February i860. Thiersch, 
the “ tutor of Bavaria ’’ {pr acceptor Bavariae), found an 
extremely unsatisfactory system of education in existence. 
There was a violent feud between the Protestant “ north ’’ 
and the (’atholic south ’’ Germans ; Thiersch’s colleagues, 
chiefly old monks, offered violent opposition to his reforms, 
and an attempt was made upon his life. His schemes, how'- 
ever, were carried out, and have remained the governing prin- 
ciple of the educational institutions of Bavaria. 'Ihiersc h was 
an ardent supporter of Greek independence. In 1832 he 
visited Greece, and it is said that his influence had much to do 
with securing the throne of the newly created kingdom for 
Otto of Bavaria. He wrote a Greek grammar, a^ metrical 
translation of Pindar, and an account of Greece {UEtat aciiiel 
de la Grke (1833). 

Biography by his son, H. W. J. Thiersch (1866) ; see also G. M. 
Thomas, Gediichtnissrede aiif Friedrich von Thiersch (i860) ; articles 
by /\. Baumcistcr in 'lllgenieine Deutsche liioijraphie and O Zocklcr 
in IIcrzog-Hanck’s Itealcncyclopadie fur prntestantisrhc Thenlogie, 
xix. ; J. E. Sandys, History of Classical Scholarship, iii. (1908). 

THIETMAR (Dietmar or Dithmar) OF MERSEBURG (975- 
1018), German chronicler, was a son of Siegfried, count of 
Walbeck, and was related to the family of the emperor Otto 
the Great. Born on the 25th of July 975 he was educated at 
Quedlinburg and at Magdeburg and became provost of Wal- 
beck in 1002 and bishop of ^ferseburg seven years later. lie 
took some part in the political events of the time ; in 994 he 
was a hostage in the hands of the Northmen, and he was not 
unfamiliar with the actualities of war. He died on the ist of 
December 1018. 

Thictmar wrote a Chronicon in eight books, which deals with 
the period between 908 and 1018. For the earlier part he used 
Widukind's Res gestae Setxonicae, the Annales Quedlinbur senses 
and other sources ; the latter part is the result of personal know- 
ledge. It is rough in form and the author shows no power of 
discriminating between important and unim])ortant events ; yet 
the chronicle is an excellent authority for the history of Saxony 
during the reigns of the emperors Otto III. and Henry II. No 
kind of information is excluded, but the fullest details refer to the 
bishopric of Merseburg and to the wars against the Wends and the 
Poles. The original manuscript of the work is preserved at Dresden 
and has been published in facsimile by L. Schmidt (Dresden, I9t)5). 
It has been edited by J. M. Lappenberg in Band III. of the 
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Monuwenta Gcrmaniae historica, Scriptorcs ; and by F. Kurze (Han- 
over, 1880); and has been translated into German by J. Laurent 
(new ed. revised by W. Wattcnbach, Leipzig, 1892). Sec F. Kurze. 
Rischof Thictmar von Merseburg and seine Chronik (llalle, 1890) ; 
and W. Wattenbach, Dciitschlands Gcschichtsquelkn, Band II! 
(Berlin, IQ04). 

THIMBLE, an implement for use in sewing, ser\ ing as a pro- 
tective covering for the finger in pushing the nei'dlc through 
the material worked upon. For ordinary purposes the thimble 
is a bell-shaped cap reaching to the first joint and is usually 
worn on the middle finger. It is made of silver or other metal, 
sometimes of horn, ivory or bone. The sail-maker’s thimble 
or “ thummel ” is a heavy ring, worn on the thumb, with a 
disc attached which is the part used to press against the needle. 
The O.E. thymel, from which the word descends, is formed, 
with the suflix -cl, from thiimay the thumb, the protective 
covering having been formerly worn on that digit. The thumb 
by etymology means the “ thick ” finger, and is to be referred 
to the root to swell up, become thick, seen in Lat. turner e, 
“ tumid,” &c. The term “ thimble ” is used of many mechanical 
appliances, especially to various forms of sleeve, bushing or 
joining for the ends of pipes, or shaftings, or as covering for an 
axle, &(!. In nautical usage the “ thimble ” is a metal ring 
concave on the outside in which a rope runs ; it is a protection 
against chafing. 

THIOPHEN, CiHjS, a compound occurring in small quan- 
tities in crude coal-tar benzene, from which it was first isolated 
in 1883 by V. Meyer {Ber.^ 1883, 16, p. 1465). The method 
adopted by Meyer to recover the thiophen was as follows. Ten 
volumes of the purest coal-tar benzene were shaken for four 
hours with one volume of sulphuric acid, the acid layer was 
removed and neutralized with lead carbonate, and the lead 
thiophen sulphonatc obtained was distilled with an equivalent 
quantity of ammonium chloride. The distillate obtained was 
diluted with one hundred volumes of ligroin (previously purified 
by shaking with fuming sulphuric acid) and then shaken for one 
or two hours with sulphuric acid (using ten volumes of acid to 
one volume of the distillate), the acid layer diluted with water, 
neutralizinl by lead carbonate and the lead salt again distilled 
with an equivalent quantity of ammonium chloride. The 
distillate is finally rectified. It may he obtained in small 
quantity by passing ethylene or acetylene into boiling sulphur ; 
by passing ethyl sulphid(‘ through a red-hot tube ; by heating 
crotonic acid, butyric acid or erythrite with phosphorus 
pentasulphide ; by heating succinic anhydride with phosphorus 
pentasulphide or sodium succinate with phosphorus trisulphide 
(J. Volhard and II. Erdmann, Ber., 1885, 18, p. 454); or by 
heating succindialdchydc with two parts of phosphorus tri- 
sulphidc (C. Harries, Ber., 1901, 34, p. 1496). 

It is a colourless liquid having a faint smell resembling that 
of benzene and boiling at 84° (_'. In its chief properties it very 
much resembles benzene, being readily brominated, sulphonated, 
and nitrated ; also, the side chains n the alkyl thiophens are 
readily oxidized to Ciirboxyl groups. On passing its vapour 
through a red-hot tube it yields di-thienyl, It is com- 

pletely decomposed by hydriodic acid at 140° C. It condenses 
with aldehydes (in chloroform solution) in the presence of 
phosphorus pentoxide to give dithienyl hydrocarbons (A. Nahke, 
Z?cr., 1807, 30, p. 2037). It can be readily recognized by the 
blue colour produced when a trace of thiophen is added to 
isatin dissolved in concentrated sulphuric acid (the indophenin 
reaction). The thiophen ketones may be prepared by the inter- 
action of thiophen and its homologues with acid chlorides in 
the presence of anhydrous aluminium chloride. The thiophen 
homologues are best prepared by heating the i‘4 diketones 
with phosphorus pentasulphide, the diketones reacting in the 
enolic form : 

XH-CH. XHXHv 

R-c<f V:-R+p..s,,-»R -c^ V:*R. 

\:)H HO^ “ ^ .s— / 

Thiotenolj or oxymethyl thiophene, is prepared by heating 
laevulinic acid with phosphorus pentasulphide (W. Kues and 
C. Paal, Ber., 1886, 19, p. 555). On this group see also V. Meyer, 
Die Thiophengruppe. 
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THIRLBY (or Tiiirleby), THOMAS (r. 1506-1570), English 
prelate, was born at Cambridge and was educated at Trinity 
Hall in the university there, becoming a fellow of his college. 
Through the good offices of his friend, Thomas Cranmer, he was 
introduced to the court of Henry VllL, and he served this 
king, one of whose chaplains he had become, in several ways. 
Among his numerous public appointments were those of dean 
of the chapel royal and member of the council of the north. 
In 15.40 he was made bishop of Westminster, being the first 
and onlv occupant of that see; in 1550, three years after 
Henry VIJT.’s death, he resigned the bishopric, which was 
dissolved, and became bishop of Norwich. As a diplomatist 
Thirlby had a long and varied experience ; on several occasions 
he was sent on embassies to the emperor Charles V., and he 
helped lo arrange the peace between England and France in 
1559. He appears to have served Edward VI. loyally through- 
olit his short reign, both at home and abroad, although it is 
certain that he disliked the religious changes and he voted 
against the act of uniformity in 1549. He was thus more at 
ease when Mary ascended the throne. Translated in 1554 to 
the bisliopric of Ely, he took part in the trial of Cranmer at 
Oxford and in the consecration of Reginald Pole as archbishop of 
Canterbury, but he himself did not take severe measures against 
heretics. When Elizabeth became queen the bishop refused to 
take the oath of supremacy ; in other ways he showed himself 
hostile to the proposed religious changes, and in 1559 he was 
deprived of his bishopric. For preaching against the innovations 
he was arrested in 1560, and he was in honourable confinement 
at Lambeth Palace when he died on the 26th of August 1570. 

THIRLWALL, CONNOP (1797-1875), English bishop and 
historian, was bom at Stepney, London, on the iith of January 
1797. His family was of Northumbrian extraction. He was 
a precocious boy, learning Latin at three, reading Greek at four, 
and writing sermons at seven. He went to the Charterhouse 
school, where George Grote and Julius Hare were among his 
schoolfellows. He went up to Trinity College, Cambridge, in 
October 1814, and gained the Craven university .scholarship 
and the chancellors classical medal. In October t8i8 he was 
elected to a fellowship, and went for a year’s travel on the 
(ontinent. At Rome he gained the friendship of Baron 
(Christian C. J.) von Bunsen, which had a most important in- 
fluence on his life. On his return, “ distnist of his own reso- 
lutions and convictions ” led him to abandon for the time his 
intention of being a clergyman, and he settled down to the study 
of the law, “ with a firm determination not to suffer it to engross 
my time so as to prevent me from pursuing other branches of 
knowledge.” How little his heart was with it was shown by 
the labour he soon undertook of translating and prefacing 
Schlciermacher’s essay on the Gospel of St Luke. lie further 
rendered two of Tieck’s most recent Novellen into English. In 
1827 he at length made up his mind to quit the law, and was 
ordained deacon the same year. 

'riiirlwall now joined with Hare in tran.slating Niebuhr’s 
History oj Rome; the first volume appeared in 1828. The 
translation was attacked in the Quarterly as favourable to 
scepticism, and the translators jointly replied. In 1831 the 
friends established the Philological Museum, y^/hkh lived through 
only six numbers, though among Thirlwall’s contributions was 
his masterly paper on the irony of Sophoiles — “ the most ex- 
quisite criticism I ever read,” says Sterling. On Hare’s de- 
parture from Cambridge in 1832, Thirlwall became^ assistant 
college tutor, which led him to take a memorable share in the 
great controversy upon the admission of Dissenters which arose 
in 1834. Thomas Turton, the regius professor of divinity 
(afterwards dean of Westminster and bishop of Ely), had written 
a pamphlei objecting to the admission, on the ground of the 
apprehended unsettlement of the religious opinions of young 
churchmen. Thirlwall replied by pointing out that no pro- 
vision for theological instruction was in fact made by the 
colleges except compulsory attendance at chapel, and that this 
was mischievous. This attack upon a time-hallowed piece of 
college discipline brought upon him a demand for the resignation 


of his office as assistant tutor. He complied at once ; his friends 
generally thought that he ought to have tested the master’s 
power. The occurrence marked him out for promotion 
by a Liberal Government, and in the autumn he received 
from Lord Brougham as chancellor the living of Kirby-under- 
Dale in Yorkshire. Though devoted to his parochial duties, 
he found time to begin his principal work, the History of 
Greece. I’his work was a commission from Lardner’s Cabinet 
Cyclopaedia, and was originally intended to have been condensed 
into two or three duodecimo volumes. The scale was enlarged, 
but Thirlwall always felt cramped. He seems a little below 
his subject, and a little below himself. As compared with Grote’s 
history it lacks enthusiasm for a definite political ideal and is 
written entirely from the standpoint of a scholar. It is in this 
respect superior, and further shows in places a more impartial 
treatment of the evidence, especially in respect of the aristo- 
cratic and absolute governments of Greece. For these reasons 
its popularity was not so immediate as that of Grote’s work, 
but within recent years its substantial merits have been more 
adequately recognized. A noble letter from Thirlwall to Grote, 
and Grote’s generous reply, arc published in the life of the latter. 
John Sterling pronounc ed Thirlwall a writer as great as Thu- 
cydides and 'facitus, and with far more knowledge than they.” 
The first volume was published in 1835, the last in 1847. 

In 1840 Thirlwall was raised to the see of St David’s. The 
promotion was entirely the act of Lord Melbourne, an amateur 
in theology, who had read Thirlwall’s introduction to Schleier- 
machcr, and satisfied himself of the propriety of the appoint- 
ment. “ I don’t intend to make a heterodox bishop if I know 
it,” he said. In most essential points he was a model bishop, 
and he acquainted himself with Welsh, so as to preach and con- 
duct service in that language. He was not greatly beloved by 
his clergy, who felt their intellectual distance too great, and were 
alternately frozen by his taciturnity and appalled by his 
sareasm. The great monument of his episcopate is the eleven 
famous charges in whidi he from time to time reviewed the 
position of the Engli.sh Ghurch with reference to whatever 
might be the most pressing question of the day- addresses at 
once judicial and statesmanlike, full of charitable wisdom and 
massive sense. His endeavours to allay ecclesiastical panic, 
and to promote liberality of spirit, frequently required no 
ordinary moral courage. He was one of the four prelates who 
refused to inhibit Bishop Colc'nso from preaching in their 
dioc:escs, and the only one who withheld his signature from the 
addresses calling upon ('olenso to resign his see. He took the 
libcTal side in the questions of Maynooth, of the admission of 
Jews to parliament, of the Gorham case, and of the educational 
conscience clause. He was the only bishop who voted for the 
disestablishment of the Irish Church, though a scheme of con- 
current endowment would have been muc h more agreeable to 
him. He would have made an admirable successor to Howley 
in tlic primacy, but such was the c:omplexion of ecclesiastical 
polities that the elevation of the most impartial prelate of his 
day would have been resented as a piece of party spirit. 

Thirl wall’s private life was hapj)y and busy. Though never 
married, he wius fond of children and of all weak things except 
weak-minded clergymen. He had a very judicial mind, and 
j . ,S. Mill said he was the best orator he hacl ever heard. During 
his latter years he took great interest in the revision of the 
authorized version of the Bible, and was chairman of the re- 
visers of the Old Testament. He resigned his .see in May 1874, 
and retired to Bath, where he died on the 27th of July 1875. 
He lies in Westminster Abbey in the same grave as Grote. 

As scholar, critic and ecclesiastical statesman Thirlwall 
stands very high. He was not a great original thinker ; he 
lacked the creative faculty and the creative impulse. His 
character, with its mixture of greatness and gentleness, was 
thus rcacl by Carlyle : “A right solid, honest-hearted man, 
full of knowledge and sense, and, in spite of his positive temper, 
almost timid.” 

Thirlwall's History of Greece remains a standard book. His 
Remains, Literary and Theological, were edited by J. J. S. Perowne 
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in three volumes two of which axe occupied by his 

charges, llis LeUcts, Likrary and Theological, with a connecting 
memoir, were edited by J. j. S. Perowne and L. Stokes 
His Letters to a Friend “(Miss Johnes of Dolaucothy) are a splemlid 
monument to his memory. They were originally published by 
Dean Stanley, and there is a revised and corrected edition. For 
a general view of Thirlwall’s life and character, see the Edinburgh 
Review, vol. cxliii. ; for a picture of him in his diocese, Temple 
Bar, vol. Ixxvi. 

THIRSK, a market-town in the Thirsk and Malton parlia- 
mentary division of the North Riding of Yorkshire, England, 
22 m, N.W. by N. from York by the North-Eastern railway. 
Pop. (1901) 3093. It lies in a fertile plain W. of the Ilambleton 
Hills, on the Codbeck, a small tributary of the Swale. The 
church of St Mary, entirely Perpendicular, with parvise, chancel, 
nave, aisles, porch, and tower 80 ft. in height, is one of the most 
beautiful churches in the Riding. The original work of oak 
is especially noteworthy. The moat of the ancient castle built 
by the Mowbrays about 980 remains. The principal modern 
buildings are the assembly rooms, mechanics’ in.stitule, and 
court-house. Standing in the fertile district of the Vale of 
Mow'bray, the town hi\s an extensive agricultural trade. Agri- 
cultural implements are largely manufactured. Iron-founding, 
engineering, tanning and brick-making are carried on, and 
tliere are large flour-mills. 

At the time of the Domesday Surv^ey, Thirsk (Treske) was a 
manor of little importance belonging partly to the king and 
partly to Hugh, son of Baldric. Soon afterwards it was granted 
to Robert de Mowbray, who often resided there, and is said to 
have raised the castle round which the borough grew up. His 
estates, being forfeited for treason against William Rufus, 
were restored by Henry 1 . to Nigel dc Albini, Robert’s cousin, 
who took the name of Mowbray. Roger, son of Nigel, took part 
in the rebellion against Henr>’ II. in 1174, and although he was 
allowed to retain his estates, his castle at Thirsk was destroyed. 
The manor remained in his family until the death of John dc 
Mowbray, duke of Norfolk, without issue male in 1475, 
after passing through several families was finally sold in 1723 
to Ralph Bell, whose descendants thereafter held the manor. 
Thirsk is first mentioned as a borough in a charter granted by 
Roger de Mowbray to Newburgh Priory in the reign of Henry 11 . 
It was governed by a bailiff elected by the burgesses at the 
court lect of the lord of the manor, and never received a charter 
of incorporation. The burgesses were represented in parlia- 
ment by two members in 1295 and again from 1552-53 to 1832, 
when by the ^lunicipal Reform Act the number was reduced to 
one. In 1885 the town was disfranchised. Roger de Mowbray 
held a market by prescription in Thirsk in the 13th century, 
and by Camden’s time (c. 1586) it had become one of the best 
markets in the North Riding. It is still held by the lord of the 
manor. 

See Victoria County History : Yorkshire ; William Grainge, The 
Vale of Mowbray : a historical and topographical account of Thirsk 
and its neighbourhood (1859). 

THIRTY YEARS’ WAR (1618-1648), the general name of a 
series of wars in Germany which began formally with the claim 
of Frederick the elector palatine to the throne of Bohemia and 
ended with the treaty of Westphalia. It was primarily a 
Nstun religious war and was waged with the bitterness 
ottbe characteristic of such wars, but at the same time 
Mtmggic. political and feudal quarrels were interwoven with 
the religious question, with the consequence that the armies, 
considering themselves as their masters’ retainers rather than 
champions of a cause, plundered and burned everywhere, 
military violence being in no way rcstrainerl by expediency. 
In a war based on the principle cujus regio ejus religio it 
was vain to expect either the professional or the national type 
of army to display its virtues. 

Fifty years before the outbreak of the war the Convention 
of Passau had compromised the burning questions of the Re- 
formation, but had left other equally important points as to 
the secularization of church lands and the consecration of 
Protestant bishops to the future. Each such case, then, came 


before the normal government machine — a Diet so constituted 
that even though at least half of the secular princes and ninc- 
tenlhs of their subjects were Protestants, the voting majority 
was Catholic in beliefs and in vested interests. Moreover, the 
Jesuits had rallied and disciplined the forces of Catholicism, 
while Protestantism, how'ever firm its hold on the peoples, had 
at the courts of princes dissipated itself in doctrinal wrangles. 
Thus, as it was the princes and the free cities, and by no means 
the mass of the people, that settled religious quest ions, 
the strongest side was that which represented con- union *• 
servatism, peace and Catholicism. Realizing this and the 
from the preliminary mutterings of the storm, the **League** 
Protestant princes formed a union, which was 
promptly answered by the Catholic League. Tins grouj) was 
headed by the wise and able Maximilian of Ba\aria and sup- 
ported by his army, which he placed under a soldier of long 
experience and conspicuous ability, Count Tilly. 

The war arose in Bohemia, where the magnates, roused by 
the systematic evasion of the guarantees to Protestants, refused 
to elect the archduke Ferdinand to the vacant throne, Bohemian 
offering it instead to Frederick, the elector paliiiinc. move- 
But the aggrandizement of this elector’s power was 
entirely unacceptable to most of the Protestant princes — to 
John George of Saxony above all. They deeland themselves 
neutral, and Frederick found himself an isolated rebel against 
the emperor Ferdinand, and little more than the nominal head 
of an incoherent nobility in his new kingdom. 

Even thus early the struggle showed itself in the double 
aspect of a religious and a political war. Just as the Protestants 
and their nominee found themselves looked upon askance by 
the other Protestants, so the emperor himself was unable to call 
upon Alaximilian’s Army of the League without promising 
to aggrandize Bavaria. Indeed the emperor was at first-- 
before Frederick intervened — almost a mere archduke of Austria 
waging a private war against his neighbours. Only the in- 
coherence of his enemies saved him. They ordered taxes and 
levies of soldiers, hut the taxes were not collected, and tlic 
soldiers, unpaid and unfed, either dispersed to their homes 
or plundered the country-side. The only coherent force was 
the mercenary corps of Ernst von ^lansfeld, which, thrown out 
of employment by the termination of a war in Italy, had entered 
the service of the Union. Nevertheless, the Bohemians were 
conspicuously successful at the outset. Under Count Thurn 
they won several engagements, and Ferdinand’s army under 
Carl Bonaventura de Longueval, Count Buquoi (1571-1621), 
was driven back. Thurn appeared before Vienna itself, 
^loravia and Silesia supported the Bohemians, and the Austrian 
nobles attempted, in a stormy conference, to wrest from 
Ferdinand not only religious liberty but also political rights 
that would have made Austria and Bohemia a loose confedera- 
tion of powerful nobles. Ferdinand firmly refused, though the 
deputation threatened him to his fare, and the tide ebbed as 
rapidly as it had flowed. One or two small military failures, 
and the enormous political blunder of bringing in the elector 
palatine, sealed the fate of the Bohemian movement, for no 
sooner had Frederick accepted the crown than Maximilian let 
loose the Army of the League. Spanish aid arrived. Spinola 
with 20,000 men from the Low Countries and Franchc Comte 
invaded the Palatinate, and Tilly, with no fears for the safety 
of Bavaria, was able to combine with Buquoi against Defeat of 
the Boh("nians, whose resistance was crushed at the Frederick, 
battle of the Weisser Berg near Prague (8/18 November 
1620). With this the Bohemian wjir ended. Some of the 
nobles were executed, and Frederick, the Winter King,” was 
put to the ban of the Empire. 

The menace of Spinola’s invasion broke up the feeble Pro- 
testant Union. Rut the emperor’s revenge alarmed the Union 
princes. They too had, more or less latent, the tendency to 
separatism and they were Protestants, and neither in religion nor 
in politics could they suffer an all-powerful Catholic emperor. 
Moreover, the alternative to a powerful emperor was a powerful 
Bavaria, and this they liked almost as little. 
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There still remained for the armies of Tilly and Biiquoi the 
reduction of the smaller garrisons in Bohemia, and these when 
finally ex])elled rallied under Mansfeld, who was joined by the 
disbanded soldiery of the Protestant Union’s short-lived army. 
Then theie began the wolf-strategy that was the distinguishing 
mark of the Thirty Years’ War. An army even of ruffians could 
be controlled, as Tilly controlled that of the League, if it were 
paid. But Mansfeld, the servant of a shadow king. 
Predatory (.quIjJ ^ot pay. Therefore “ he must of necessity plunder 
armies. ^vherc he was. His movements would be governed 
neither l>y political nor by military considerations. As soon as 
his men llad eaten up one part of the country they must go on 
to another, if they were not to die of starvation. They obeyed 
a law ol their own, quite independent of th^ wishes or needs of 
the sovereign whose interests they were supposed to serve.” 
These movements were for preference made upon hostile territory, 
and Mansfeld was so far successful in them that the situation in 
1O21 bei.mie distinctly unfavourable to the emperor. He had had 
to recall Huquoi’s army to Hungary to fight against Gabriel Bethlen, 
the prince of Transylvania, and in an unsuccessful battle at Neu- 
hausel (July 10) Buquoi was killed. Tilly and the League Army 
fought warily anti did not risk a decision. Thus even the proffered 
Englisli mediation in the German war might have been accepted 
but for 1 he fact that in the T.ow’or Palatinate a cor])S of English 
volunteers, raised by Sir Horace Vere for the service of the English 
princess Elizabeth, the fair ciueen of Bohemia, found itself com- 
pelled, f(jr want of ])ay and rations, to live, as Mansfeld lived, on 
the country of the nearest probable enemy — in their case the bishop 
of Spire. This brought about a fresh intervention of Spinola’s 
army, which had begun to return to the Low Gountrics to prose- 
cute tli( interminable Dutch war. Moreover Mansfeld. having so 
thorouglily eaten up the Palatinate that the magistrates of Frede- 
rick’s own towns begged Tilly to expel his general, decamped into 
Alsace, where he seized Hageiiau ami wintered in safety. 

The winter of 16.31-22 passed in a series of negotiations which 
failed because too many interests, inside and outside Germany, 
were bound up wdtli Protestantism to allow the Catliolics to speak 
as conquerors, and because the cause of Protestantism was too 
mucii involved witli the cause of the elector palatine to be taken 
in hand with energy by the Prote>stant princes. But Frcd<‘rick 
and Mansfeld found two allies. One was Christian of Brunswick, 
the gallant young knight-errant, titular bishop of Halbcrstadt, 
queen Elizabeth's champion, and withal, though he called himself 
Gottes Freund, der Pfafjen h'rind, a plunderer of peasants 
as well as of priests. The other was the margrave George 
an?* fn" Frederick of Baden-Durlach, reputed to be of all German 
the^war Princes the most skilful sequestrator of ecclesiastical lands. 

In April 1622, while Vere garrisoned the central fortresses 
of the Palatinate, Mansfeld, Christian, and George Frederick took 
the field against 'filly, who at once demanded assistance from 
Spinola. The latter, though engaged with the Dutch, sent a corps 
under his subordinate Cordova. Before this arrived Mansfeld and 
the mnrgnive of Baden had defeated Tilly at Wiesloch, south of 
Heidelberg (17/27 April 1622). Nevertheless 'filly’s army was not 
as easily dissolved as one of theirs, and soon the allies had to 
separate to find food. 'I'hen Cordova came up, and Tilly and the 
Spaniards combined defeated George Frederick at Wimpfeii on the 
Nt?ckar (26 April/6 May). Folkjwing up this success, Cordova 
chased Mansfeld back into Alsace, while 'filly went north to opjiosc 
Christian of Brunswick on the Main. On June H)/2t> the latter’s 
iriiiy was almost destroyed by the League Army at Hochst. Mans- 
feld, and with him Frederick, had already set out from Alsace to 
join Christian, but when tliat leader arrived with only a handful 
of beaten men, the war was practically at an end. Frederick 
took Mansfeld and Christian back to Alsace, and after dismissing 
their troops from his employment, retired to Sedan. Henceforth 
he was a picturestjue but powerless exile, and his lands an<l his 
electoral dignity, forfeited by the ban, went to the prudent Maxi- 
milian, who thus became ekxtor of Bavaria. Finally Tilly con- 
quered the Palatinate fortresses, now guarded only by the English 
volunteers. 


The next act in the drama, however, had already begun with 
the adventures of the outlaw army of Mansfeld and Christian, 
Mansfeld Ilochst, had it not been for them, the war might 

aadCbrts- have ended in compromise, James I. of England was 
Hanot busy as always with mediation schemes. Spain, 
being then in close connexion with him, was working 
to prevent the transfer of the electorate to Maxi- 
milian, and the Protestant princes of North Germany Ixnng 
neutral, a diplomatic struggle over the fate of the Palatinate, 
with Tilly’s and Cordova’s armies opposed in equilibrium, 
might have ended in a new convention of Passau that would 
have regulated the present troubles and left the future to 
settle its own problems. The struggle would only have been 
deferred, it is true, but meanwhile the North German Pro- 
testants, now helpless in an unarmed neutrality, would have 


taken the hint from Maximilian and organized themselves and 
their army. As it was, they remained powerless and inactive, 
while Tilly’s army, instead of being disbanded, was kept in 
hand to deal with the adventurers. 

'J'hese, after eating up .Msace, moved on to Lorraine, whereupon 
the French government “ warned them off.” But ere long they 
found a new employment. The Dutch were losing ground before 
Spinola, who was besieging Bergen-op-Zoom, and the States- 
General invited Mansfeld to relieve it. Time was short and no 
detour by the Lower Rhine possible, and the adventurers therefore 
moved straight across Luxemburg and the Spanish Netherlands to 
the rescue. Cordova barred the route at Fleurus near the Sambre, 
but the desperate invaders, held together by the sheer 
force of character of their leaders, thrust him out of 
their way (10/29 August 1622) and relieved Bergen-op- "’*^^** 
Zoom. But ere long, finding Dutch discipline intolerable, 
they marched off to the rich country of East Friesland. 

'I'heir presence rai.scd fresh anxieties for the neutral princes of 
North Germany. In 1623 Mansfeld issued from his Frisian strong- 
hold, and the threat of a visitation from his army induced the 
princes of the Lower Saxon Circle to join him. Christian was 
himself a member of the Circle, and althoiigli he resigned his 
bishopric, lie was taken, with many of his men, into the service 
of his brother, the duke of Brunswick-Wolfenbuttel ; around the 
mercenary nucleus gathered many thousands of volunteers, anti 
the towns and the nobles' castles alike were alarmed at the progress 
of the Catholics, who were reclaiming Protestant bishoprics. But 
this movement was nipped in the bud by the misconduct of the 
mercenaries, 'riie authorities of the Circle ordered Christian to 
depart. He returned to Holland, therefore, but 'Hlly started in 
pursuit and caught him at Stadtlolin, where on 28 Jiily/6 August 
1623 his army was almost destroyed. Thereupon the Lower Saxon 
Circle, which, like the Bohemians, had ordered collectively taxes 
and levies of tron]is that the members individually furnished 
either not at all or unwillingly, disbanded their army to prevent 
brigandage. Mansfeld. too, having eaten up East I'riesland, returned 
to Holland in 1624. 

The only material factor was now Tilly’s ever-victorious 
Army of the League, but for the present it was suspended 
inactive in the midst of a spider’s web of European Foreign 
and German diplomacy. Spain and England had inters 
quarrelled. The latter fjecame the ally of France, 
over whose policy Richelieu now ruled, and thv. United Pro- 
vincc.s and (later) Denmark joined them. Thus the war was 
extended beyond the borders of the Empire, and the way opened 
for ceaseless foreign interventions. From the battle of Stadtlohn 
to the pitiful end twenty years later, the decision of German 
quarrels lay in the hands of foreign powers, and for two ( enturies 
after the treaty of Westphalia the evil tradition was faithfully 
followed. 

France was concerned chiefly with Spain, whose military 
possessions all along her frontier suggested that a new Austrasia, 
more powerful than Charles the Bold’s, might arise. To Ger- 
many only .subsidies were sent, but in Italy the Valtclline, as 
the connecting link between Spanish possessions and Germany, 
was mastered by a French expedition. James, in concert with 
France, re-cquipped Mansfeld and allowed him to raise an army 
in England, but Richelieu was unwilling to allow Mansfeld’s 
men to traverse France, and they ultimately went to the Low 
Countries, where, being raw pressed-men for the most part, and 
having neither pay (James having been afraid to summon 
parliament) nor experience in plundering, they perished in the 
winter of 1625. At the same time a Huguenot rising paralysed 
Richelieu’s foreign policy. Holland after the collapse of 
Mansfcld’s expedition was anxious for her own safety owing to 
the steady advance of Spinola. The only member of the 
alliance who intervened in Germany itself was 
Christian IV. of Denmark, who as duke of Holstein noa of 
was a member of the Lower Saxon Circle, as king of CbHstian 
Denmark was anxious to extend his influence over 
the North Sea ports, and as Protestant dreaded the * 
rising power of the Catholics. Gustavus Adolphus of Sweden, 
judging better than any of the difficulties of affronting the 
Empire and Spain, contented himself for the present with 
carrying on a war with Poland. 

Christian IV. raised an army in his o\vn lands and in the Lower 
Saxon Circle in the .spring of 1625. Tilly at once advanced to 
meet him. But he had only the Army of the League, Ferdinand’s 
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troops being occupied with repelling a new inroad of Gabriel 
Bethlen. Then, like a dens ex machiua, Wallenstein, duke of 
Friedland, came fonvard and ottered to raise and maintain an army 
in the emperor’s service. It was an army like Mansfeld’s in that 
it lived on the country, but its exactions w’ere systejnatic anti the 
protlucts economically used, so that it was jxissible to 
WMUen* 50,000 men where ^lansfeld and his like had barely 

subsisted 2o.ux). This method, the high wages which 
rs/seM aa paid, and his own princely habits aiul coiiimanding 
army. jjersonality gave it a cohesion that neither a free com- 
pany nor an army of mere Lower Saxon contingents could ever hoi>e 
to attain. 

In 1625. in spite of Tilly’s appeals, Wallenstein did nothing but 
levy contributions about Magtlolnirg and Halberstadt, keeping his 
new army well away from the risks of battle until he could trust 
it to conquer. It was fortunate for Fcnlinand that he tlid so. 
Christian IV., who had been joined by Mansfeld and Christian of 
Brunswick, had in 1626, Co.ixkj men. Wallenstein and Tilly 
together had only a very slight numerical superiority, and behind 
them was nothing. Even the hereditary provinces of Austria were 
threatening revolt owing to their hav’ing to maintain Maximilian’s 
troops (the new elector thus recouping his expenses in the Palati- 
nate war) and Gabriel Bethlen was again in the field. But on the 
other side the English subsidies failed, and the Protestant armies 
soon began to suiter in consequence. Tilly opposed Christian IV., 
Wallenstein Mansfeld. The latter, having stood still about Liibeck 
and in the outskirts of Brandenburg till the focxl was exhausted, 
advanced upon Wallenstein, attacked him in an entrenched position 
at the Bridge of Dessau and was thoroughly defeated (15/25 April 
1626). He then wamlered across (Germany into Silesia and joined 
Bethlen. Wallenstein followed up. and by taking up 
Defeat strong positions, compelled Mansfeld and Bethlen to 
choose between attacking him and starving. So, with- 
/ M out a battle, he brought about a truce, w’ hereby Bethlen 

tela, disarmed and Mansfeld was required to leave Hungary. 

Mansfeld and Cliristian of Brunswick died soon afterwards, the one in 
Hungary, the other in Westphalia. King Christian, left alone and 
unable without English subsidies to carry on the war methodically, 
took the otfensive. as Mansfeld had tUme, in order to live on the 
Thuringian countryside. But Tilly, with whom Wallenstein had 
left a part of his army, moved as quickly as the king, brought him 
to action at Lutter-am-Barenberge in Brunswick and totally defeated 
him (T7/27 August). 

With this, armed opposition to Tilly and Wallenstein in the 
field practically cca.scd until 1630. But there was enough 
danger to prevent the disbandment of their armies, which con- 
tinued to live on the country. In the intervening years the 
balance of forces, political and military, was materially altered. 
France opposed Spain and the emperor in Italy with such 
Lull vigour as Huguenot outbreaks permitted, England 
ia the quarrelled with France, but yet like France sent 
struggle, subsidies to the North German Protestants. Gustavus 
held his hand, while Christian slowly gave up fortress after 
fortress to Tilly. Wallenstein, returning from the campaign 
against Gabriel Bethlen, subdued Silesia, where a small part of 
Mansleld^s army had been left in 1626, and afterwards drove 
Christian’s army through Jutland (1627). But Wallenstein, 
with his dreams of a united Germany free in conscience and 
absolutely obedient to the emperor, drifted further and further 
away from the League. Ferdinand thought that he could 
fulfil the secular portion of \Vallcnstein’.s policy while giving 
satisfaction to the bishops. The princes and bishops of the 
League continued to oppose any aggrandizement of the em- 
peror’s power at their expense and to insist upon the resumption 
of church lands. In this equilibrium the North German Pro- 
testant cities were strong enough to refuse to admit Wallcn- 
stein^s garrisons. In 1628 Wallenstein, who had received the 
duchy of Mecklenburg on its rightful lord being put to the ban 
for his share in the Danish war, began to occupy his new towns, 
and also to spread along the coasts, for his united Germany 
could never be more than a dream until the possibility of 
Danish and Swedish invasions was removed. But the Hansc 
towns rejected his overtures, and Stralsund, second-rate seaport 
though it was, absolutely refused to admit a garrison of his 
Siegaot wild soldiery. The result was the famous siege 
strai- of Stralsund (February to August 1628), in which, 

Muad. with some slight help from oversea, the citizens com- 

pelled the hitherto unconquered Wallenstein army to retire. 
The siege was, as the result proved, a turning-point in German 
hi.story. The emperor’s policy of restoring order had practically 


universal support. But the instrument of the restoration was 
a plundering army. Even this might have been borne had 
Wallenstein been able to give them, as he wished, not only 
peace but religious freedom. But when Christian signed the 
peace of Liibeck, and the Edict of Restitution (1620) gave back 
one hundred and fifty northern ecclesiastical foundations to 
the Catholics, men were convinced that one niler austavua 
meant one religion. Rather than endure this the Adoipbua 
North Germans had called in Gustavus Adolphus, of 
and, just as Gustavus landed, the resentment of the 
princes of the League against Wallenstein’s policy and Wallen- 
stein’s soldiers came to a head, and the emperor was forced to 
dismiss him. His soldiers were taken over by I’illy, and for 
the moment he disappeared from the scene. 

A thoroughly trained army, recruited from good yeomen 
and good soldiers of fortune, paid good wages, and led by a 
great captain, was a novelty in war that more than compensated 
for Tilly’s numerical superiority. Gustavus, however, after 
landing at Pccncmundc in June, spent the rest of the year in 
establishing himself firmly in Mecklenburg and Pomerania, 
partly for military reasons, partly in view of a future Swedish 
hegemony of the Baltic, and most of all in order to secure the 
active support of the more important Protestant princes, so as 
to appear as an auxiliary rather than a principal in the German 
conflict. First the old duke Bogislav of Pomerania, then George 
William of Brandenburg joined him, very unwillingly. He was 
soon afterwards allied with France, by the treaty of Barwalde 
(January 1631). John George of Saxony, still attempting to 
stifle the war by his policy of neutrality, sent a last appeal to 
Vienna, praying for the revocation of the Edict of Restitution. 
Meanwhile Tilly had marched into north-eastern Germany. 
On the 19/29 March 1631, the old general of the League 
destroyed a Swedish garrison at New Brandenburg, and 
although Gustavus concentrated upon him with a swiftness 
that surprised the old-fashioned soldiers, Tilly wasted no time 
in manoeuvres but turned back to the Elbe, where his lieutenant 
Pappenheim wa.S besieging Magdeburg. This city had twice 
defied Wallenstein’s attempts to introduce a garrison, and it 
was now in arms against the League. But John George, their 
prince, had not yet decided to join Gustavus. The latter, as 
yet without active allies, thought it impossible lo go forward 
alone, and could only hope that his sudden and brilliant storm 
(3/13 April) of Frankfurt-on-Oder ^ would bring back I'illy 
from the Elbe. But the hope was vain. Tilly and sack of 
Pappenheim pressed the siege of Magdeburg, and Magde- 
although the citizens, directed by Swedish officers, 
fought desperately the place was stormed, sacked and burnt 
on the night of the loth of May 1631, amidst horrors that 
neither of the imperialist generals was able to check, or even lo 
mitigate. The Catholics rejoiced as though for another St 
Bartholomew’s day, the Protestants were paralysed, and even 
Gustavus, accused on all hands of having allowed the Magde- 
burgers to perish without giving them a helping hand, sorrow- 
fully withdrew into Pomerania. But Tilly, in .spite of Pappen- 
heim’s remonstrances, turned westward against Hesse-Cassel 
and other minor principalities whose rulers had declared for 
Gustavus. The king of Sweden, thereupon, clearing away the 
remaining League garrisons on the Oder, advanced to Werben 
(at the junction of the Elbe and the Havel), where the army 
entrenched itself, and, in spite of sickness and famine, stoically 
awaited (the attack. The desired result was achieved. At the 
end of July Tilly, returning from the west before he had accom- 
plished its reduction, made his appearance and was twice re- 
pulsed (13/23 and 18/28 July), losing 6000 men out of 22,000. 
Moreover, Ferdinand having in his moment of triumph flatly 
rejected John George’s appeal against the Edict, Saxony took 
up arms. Thereupon Tilly, turning away from Gustavus’s 
entrenchments, invaded Saxony, being reinforced en route by 
20,000 men from Italy (the war there being left to the Spaniards). 
The elector at once made an alliance with the Swedes. 

^ In which he exacted life for life and plunder for plunder in 
return for the slaughter at New Brandenburg. 
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Then Gustavus advanced in earnest. Tilly had taken no 
measures to hold him off while the invasion of Saxony was in 
Battle of progress, and he crossed the Elbe at Wittenberg. 
BrelteB- 16,000 Saxons joined the 26,000 Swedes at Diiben, 
fold. ji^nd some of the western Germans had already come 
in. Tilly had just captured Leipzig, and outside that place, 
carried away by Pappenheim’s enthusiasm, he gave battle 
on the 7/17 September to the now superior allies. The first 
battle of Breitenfeld was a triumphant success for Gus- 
tavus and for the new Swedish system of war, such a battle as 
no living soldier had seen. The raw Saxons, who were com- 
manded l^y Arnim, once Wallenstein’s lieutenant, were routed 
by Tilly’s men without the least difficulty, and the balance of 
numbers returned again to the imperialist side. But the 
veterans of the League army were nevertheless driven off the 
field in disorder, leaving 6000 dead. Tilly himself was thrice 
wounded, and only the remnant of his own faithful Walloon 
regiments remained with him and bore him from the field. 

All Protestant Germany hailed Gustavus as the liberator. 
Wallenstein, glad of the defeat of the Catholic army, proposed 
to co-operate with the Swedes. John George, the Swedish 
general Horn and the Swedish chancellor Oxenstierna united 
Stroog advising Gustavus to march straight upon Vienna, 
poj/- Richelieu, who desired to humble Ferdinand rather 

noa of than to disestablish the power of the Catholic princes, 

?rf*/*A*^* was of the same mind. But Gustavus deliberately 
chose to move into South Germany, there to relieve 
the Protestants oppressed by Maximilian, to organize 
the cities and the princes in a new and stronger Protestant 
Union, the Corpus Evangelicoruni, and to place himself in a 
country full of resources whence he could strike out against the 
emperor, Tilly, and the Rhine Spaniards in turn. To the Saxons 
he left the task of rousing the Bohemian Protestants, perhaps 
with the idea of thoroughly committing them to the war upon 
Ferdinand. The Swedish army pushed on through Halle, 
Erfurt, Wurzburg to ^lainz, where in the middle of the 
“ Pfaffengasse,” the long lane of bishoprics and abbacies along 
the Main and the Rhine, it wintered in luxury. 'Fhe Palatinate 
was reorganized under Swedish officials and the reformed religion 
established again. In ^larch 1632 the campaign was resumed. 
Nuremberg and Donauwdrth welcomed Gustavus. Tilly’s 
army, rallied and re-organized for the defence of Bavaria, 
awaited him on the Lech, but after a fierce battle the passage 
was forced by the Swedes (4/14 April) and Tilly himself 
was mortally wounded. Augsburg, Munich and all the towns 
and open country south of the Danube were occupied without 
resistance. At the same time John George’s army entered 
Prague without firing a shot. 

The emperor had now cither to submit or to reinstate Wallen- 
stein. Wallenstein demanded as the price of his services the 
reversal of the Edict, and power to dethrone every 
prince who adhered to the Swedes. His terms were 
tune accepted, and in April 1632 he took the field as the 
to the emperor’s alter ego with a new army that his recruiters 

Mrvice^ had gathered in a few weeks. He soon expelled the 
Saxons from Bohemia and offered John George 
amnesty and the rescinding of the Edict as the basis of peace. 
The elector, bound by his alliance with Gustavus, informed 
the Swedish king of this offer, and a scries of negotiations began 
between the three leaders. But John George had too much in 
common with each to follow cither Wallenstein or pustavus 
unreservedly, and the war recommenced. Gustavus’s first 
danger w^as on the Rhine side, where Pappenheim, aided by the 
Spaniards, entered the field. But Richelieu, the half-hearted 
enemy of distant Catholic princes, was a vigorous enough op- 
ponent of Spain on his own frontier, and Gustavus was free in 
turn to meet Wallenstein’s new army of 60,000, composed of the 
men immortalized by Schiller’s play, excellent in war and in 
plundering, destitute of all home and national ties, and owning 
allegiance to its general alone. While Gustavus in Franconia 
was endeavouring with little success to consolidate his Corpus 
Evangelicorum Wallenstein came upon the scene. Gustavus, 


as soon as his Rhine detachments had rejoined, offered him 
battle. J 3 ut as in 1625 Wallenstein would risk no battle until 
his army had gained confidence. He entrenched himself near 
Furth, while Gustavus camped his army about Nuremberg 
and a contest of endurance ensued, in which the Swedes, who, 
although they had learned to plunder in Bavaria, were kept 
rigidly in hand, fared worse. Wallenstein, aided by his 
superiority in irregular cavalry, was able to star\'e 
for three days longer than {he king, and at last iiaee of 
Gustavus furiously attacked the entrenchments hturem~ 
(battle of the Alte Veste, 24 August/3 September, 

1632) and w^as repulsed with heavy losses. Thereupon Gustavus 
retired, endeavouring in vain to tempt Wallenstein out of his 
stronghold by making his retreat openly and within striking 
distance of the imperialists. IVallcnstein had other views than 
simple military success. Instead of following Gustavus, who, 
first retired north-westward and then returned to the Danube 
at Ingolstadt, he marched into Saxony, his army plundering 
and burning even more thoroughly than usual in order to force 
the Saxons into peace. Gustavus followxxl with the swiftness 
that was peculiar to the Swedish system, and his detachments 
on the Main under Bcrnharti of Saxc-Weimar having secured 
the road through 'Ihuringia, he concentrated at Erfurt when 
Wallenstein had scarcely mastered Leipzig. But it was now 
late in the season, and Wallenstein, hoping to spin out the few 
remaining weeks of the camj^aign in an entrenched position, 
allowed Pappenheim, who had joined him, to return towards 
the Weser country, where, as in many other distrids, spasmodic 
minor campaigns were waged by local forces and small detach- 
ments from the lesser bodies. Within forty-eight hours Pappen- 
heim was called back. Gustavus, without waiting for Bmttte 
Arnim’s Saxons to join him, had suddenly moved for- of 
ward, and on the 6/16 November the battle of ^^txen, 
Liitzen (q.v,) was fought, a battle as fierce even as Breitenfeld. 
Gustavus and Pappenheim were slain, and Wallenstein’s army, 
yielding to Bernhard’s last attack, retreated. 

The fall of Gustavus practically determined the inter\'ention 
of France, for Richelieu supported all electors. Catholic or 
Protestant, against the central power at Vienna as part of his 
anti-Spanish policy, and French assistance was now indis- 
pensable to the Protestants. For although Liitzen was a victory 
and the Protestant circles formed the League of Heilbronn in 
April 1633, the emperor was really in the ascendant. John 
George of Saxony, uneasy both at the prospect of i^tegue 
more foreign armies in Germany and at the expressed ofHeth 
intention of Bernhard to carve out a principality for 
himself, needed but little inducement to make peace. But the 
tragedy of Liitzen was soon to be followed by the tragedy of 
Eger. Wallenstein, gradually forming the resolve of forcing 
peace on Germany with his army, relaxed his f)ressurc on Saxony, 
and drawing Arnim’s army out of Silesia to protect Dresden, 
he flung himself upon the Swedish garrisons in Silesia. Winning 
a victory at Steinau (October ii, 1633) and capturing one town 
after another, he penetrated almost to the Baltic. But he was 
recalled to the south-west before his operations had had any 
effect. The Swedish army, under Bernhard, Horn and Ban^-r, 
had before the formation of the League of Heilbronn returned 
to the Palatinate, and while Horn and Ban^r operated against 
an imperial army under Aldringer in the Neckar country, 
Bernhard took Regensburg from Maximilian’s army. But it 
was now late in the year and Wallenstein was intent upon 
peace. With this object he endeavoured to secure the higher 
officers of the army, but these were gradually won over by 
Spanish emissaries ; the emperor, having decided to Bitmleaml 
continue the war in alliance with Spain, dismissed aad 
his general for the second time. Wallenstein then murder 
openly attempted to unite the Swedish, Saxon and 
other Protestant armies with his own, so as to compel 
all parties to make peace. But his army would not follow, the 
coup d^^tat failed, and Wallenstein was murdered at Eger 
(15^5 February 1634). 

All unity. Catholic or Protestant, died with him, and for the 
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next fourteen years Germany was simply the battle-ground of 
French, Spanish, Austrian and Swedish armies, which, having 
learned the impunity and advantages of plunder in the school 
of Mansfcld and Wallenstein, reduced the country to a state 
of misery that no historian has been able to describe, save 
by detailing the horrors of one or other village among the 
thousands that were mined, and by establishing the net result 
that Germany in 1648 was worse off than England in 1485, 
so much worse that while England was the healthier for having 
passed through the fever of the Wars of the Roses, Germany 
remained for 150 years more in the stillness of exhaustion. 

Success was for the present wdtli the emperor and Spain. Gallas, 
now appointed to Wallenstein's place, was Aldringer’s companion 
from lH)yfiootl, whereas Bernhard, the Rupert of the German war, 
disagreed with Hom. Tnder the leadership nominally of the king 
of Hungary, Ferdinanil's heir, but really of Gallas. the army re- 
capturetl Regensburg and Donauwdrth, and wlien the Spanish 
Carilinal Infante joined them with I5.<X)0 men on his way from 
Italy to the Xetherlaiuls, they were invincible. Bernliard attacked 
them in an cntronchcil position at Nordlingen (27 August/ 
fS'^rd ^ September 16^4) and was beaten with a loss of 
® " 17.000 men to 2(XKj of the defenders. Non I lin gen was to 

agen. Swedes what Maljdaquot was seventy-five years later 

to the Dutch. The model army of Gustavus perished there, and 
for the rest of the war a Swedish army, except for some advantages 
of organization and technical form, was intrinsically no better than 
another. (Dallas reconquered the towns in southern Franconia. 
John George, having olitaineil from Ferdinand a compromise on 
the question of the Edict — its complete revocation Wallenstein's 
death and Bernhard’s ilefcat had made impossible — agreed to the 
peace of Prague (20/30 May 1635), wherein all that 
Pe/ice or Protestant in 1627 was to remain so. or if since 

rague. resumed by the Roman Church to be returned to the 
Lutherans. \ certain number of princes followed John George's 
example on the same terms, but those who were excepted by name 
from the amnesty and those who had to gain or to regain the lands 
lost before 1627 continued the war. There was now no ideal, no 
objective, common even to two or three parties. The Catholic 
claims were settled by compromise. Che power of the central 
authority, save in so far as the army could without starvation 
make itself successively felt at one place and another, had long 
disappeared. Gustavus's Coypita Evati^clicorum as a German 
institution was morilmnd since Nordlingen, and Richelieu and the 
Spaniards stepped forward as the protagonists, the League of 
Ilcilbronn and the emperor respectively being the puppets. 

The centre of gravity was now the Rhine valley, the highroad 
betw'oen Spanish Italy and the Spanish Netherlands. Richelieu 
had, as the price of his as.sistance after Nordlingen, taken over 
the .Msatian fortresses held by Bernhard, and in May, just lx* fore 
the treaty of Prague was signed, he declared war on Spain. The 
French army numbered 130,000 men in 1635, and 200,000 in 
the year after. One army assembled in Upx^xr Alsace 
DoSc^’of attack of the Spaniards in Tranche Comte ; 

France another occupied T.orraine, which had been conquered 
in 1633 : a coiqjs under Henri de Rohan was despatched 
from the same (quarter across Switzerland, doubling itsi'lf from 
soldiers of fortune met with en route, to expel the enemy from the 
Valtelline, and so to cut the route to the Netherlands. Another 
force, co-operating with the duke of Savoy, was to attack the 
Milanese. Bernhard was to operate in the Rhine and Main country, 
French garrisons holding the places of Alsace. Having thus 
arranged to isolate the Spanish Nethcrlaiuls. Richelieu sent his 
main army, about 30,000 strong, thither to join Frederick Henry 
of Grange and so to crush the Cardinal Infante. This was strategy 
on a scale hitherto unknown in the war. Tilly, Wallen.stein and 
Gustavus had made war in the midst of political and religious 
troubles that hung over a confused countiy. They had therefore 
made war as they could, not as they wished. Richelieu Iiad unified 
France under the single authority of the king, and his strategy, 
like his policy, was masterful and clear. But the event proved 
that his scheme was too comprehensive. To seize and to hold 
with an unshakeablc grip the neck of the Spanish power when 
Gallas and the imperialists were at hand was a great undertaking 
in itself and absorbed large forces. But not content with this 
Richelieu proposed to strike at each of the two halves of his enemy’s 
power at tne same time as he separated them. His forces were not 
sufficient for these tasks and he was therefore conijiellcd 
Spain to eke them out, both in Italy and the Netherlands, by 
aiiacka^ lo working with allies whose interests were not his. The 
ttasymnif army on the Meuse won a victory at Avins, south of 
the Nether- and afterwards joined Frederick Henry in the siege 

landM> Maestricht. But the Brabanters and Flemings had 

in sixty years of warfare parted so far from their former asso- 
ciates over the Waal that the inroad of Frederick Henry’s army 
produced one of those rare outbursts of a momentary “ people’s 
war/* which occur from time to time in the wars of the 17th and 
1 8th centuries. The effect of it was that Frederick Henry withdrew 


to his own country, and in 1636 the French northern army hatl 
to face the whole of the Cardinal Infante’s forces. In Italy 
the Franco-Piediiiontcse army achieved practically nothing, the 
gathering of the French contingent and its passage of the Alps 
consuming much time. In the V'altelline Rohan conducted a suc- 
cessful mountain campaign, which even to-day is quoted as a model 
of its kind.^ 

In Alsace and Lorraine, besides the Spaniarils, the dispossessed 
duke of Lorraine was in the fiekl against the French. Neither 
side was strong enough to x>revail completely. Bernhard waged 
a desultory campaign in Germany, and then, when siqiplies gave 
out and Gallas advanced, joined the French. Towards the end 
of the year his army was taken into the French servii e, he himself 
remaining in command aiul receiving vague promises of a future 
duchy of Alsace. Gallas’s army from Frankfurt-on-Main xmshed far 
into Lorraine, but it was late in the season and w^aiit of food com- 
pelled it to retreat. In eastern (Germany the consec] iiences of the 
jxace of Prague w'ere that Saxony, Brandenburg and other states, 
signatories to the treaty, were ipso facto the enemies of those who 
continued the war. Thus John George turned his arms against the 
Swedes in his neighbourhood. Bui their commander Bauer was as 
superior in generalship as he was inferior in numbers, and held the 
field until the renewal of Ciustavus’s truce with Poland, which 
expired in this year, set free a fresh and uncorru])ted Swedish 
corj)s tliat had been held ready for eventualities in that country. 
This corps, undt'r rorstensson, joined him in October, and on the 
1st of Nov'cmber they won an action at Ddmitz on the Elbe. 

Thus Richelieu’s great scheme was only very partially executed. 
The battle of Avins and Rohan's Valtelline canqKiign, the only 
inqKxtant military events of the year, took place outside Germany ; 
within Germany men were chielly occupied in considering wlicther to 
accept the terms of the peace of Prague. But the land had no 
rest, for the armies w'ere not disbanded. 

In 1636 the movements foreshadowed in 1635 were carried out 
with energy. John George, aided by an inqxrialist army, captured 
Magdeburg, ilrove back Baner to Idincburg, and cxteTided his right 
wing (imperialists) througli Mecklenburg into Pomerania, where, 
however, a Swedish force nnder the elder Wrangel checked its 
progress. The Saxons then passed over the Elbe at Tangermiinde 
and joined the imperialists, threatening to interpose betw’een 
Baner and the Baltic. But Baner was too quick for them. He 
destroyed an isolated brigade of imperialists at Perlcberg, and 
before the Brandenburg contingent could join John George, brought 
on a general action at Wittstock (24 Scx>tcmbcr/4 October 1636). 
The elector had 30 , (mk) men against 22,000 and sought 
to attack both in front anti rear. But while his 
entrenchments defied the frontal attack Ban6r threw ^ ^ ' 

most of his army upon the enveloping force and crushed it. The 
Swedes lost 5000 kdled and wounded, the combined army ir.ooo 
killed and wounded and 8000 prisoners. The prestige of so brilliant 
a victory repaired even Nordlingen, and many North German 
Xxiiices who were about to make ^xacc took fresh heart. 

In the west, though there were no such battles as Wittstock, 
the campaign of 1636 was one of the most remarkable of the 
whole war. The Cardinal Infante was not only relieved by the 
retreat of the Dutch, but also reinforced by a fresh army 
under a famous cavalry officer, Johann von Wcert. He pre- 
pared, therefore, to invade France from the north-west. Even 
though the army that had fought at Avin.s and Maestricht re- 
turned by sea from Holland, the French were too much scattered 
to offer an effective resistance, and Prince Thomas of Savoy- 
Carignan and Johann von Weert, the Cardinal Infante’s 
generals, took Corbie, La Capelle, and some other places, passed 
the Somme and advanced on Compiegne. For a moment Paris 
was terror-stricken, but the Cardinal Infante, by invasion 
ordering Prince Thomas not to go too far in case of France. 
he were needed to repel a Dutch inroad into Belgium, 
missed his opportunity. Louis XIII. and Richelieu turned the 
Parisians from panic to enthusiasm. The hurghers armed and 
drilled, the workmen laboured unceasingly at the dilapidated 
walls, artJ the old Huguenot marshal, Jacques Nompart, due 
dc La Force (d. 1642), standing on the steps of the Hotel de 
Villc, raised men for the regular army by the hundred. Money, 
too, was willingly given, and some 12,000 volunteers went to 
Compiegne, whither Gaston from Orleans, Longueville from 
Normandy, and Conde, from Franche Comt^, brought levies 
and reinforcements. Thus the army at Compiegne was soon 

^ See Shad well, Mountain Warfare: and Hardy de Perini, 
Batailles franqaises, vol. iii., for details. 

® Composed partly of Bavarians, who had fought their way 
from the Danube to the Weser, partly of Cologne troops who had 
joined the Bcavarians against the Protestants of north-west Germany. 
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=;o,ooo strong. The army of Lorraine under Duke Bernhard 
and Louis de Nogarct, Cardinal dc 1 ^ Valette (d. 1639), placed 
itscrlf at Kpinal to prevent any junction between Prince 'Ehomas 
and the army of Gallas. But Gaston of Orleans, the king’s 
lieutenant at Compiegne, was no more enterprising as a de- 
fender t)l the country than he had been as a rebel and con- 
spirator, and the army itself was only half mobile owing to its 
rawness and its “ trained-band ” character, and the Spaniards 
and Bavarians retired unmolested to oppose Frederick Henry 
in the Low Countries. They left a garrison in the little fortress 
of Corbie, which Monsieur’s army recaptured in November. 
The gallantry of the defenders, which bore heavily on the towns- 
people, was alloyed with a singular trait of professionalism. 
T'hc time had come for the Cardinal Infante to distribute his 
forces in winter quarters, and the garrison of Corbie, it is said, 
surrendered in good time in order not to be omitted in the 
allotment of comfortable billets in Belgium. 

Duriiif; the episoilo of (Corbie another storm burst on the eastern 
frontier of Trance. The prince of Conde, governor of Burgundy, 
had in the spring entiTed Franche Comte and besieged Dole, but 
the inhabitants as well as the Spanish troops vigorously 
War in opposed him, and his army ultimately went to swell that 
of Gaston. Rut, although Duke ('harlcs TV. was active 
in repossessing himself of Lorraine, Gallas witli the main 
gunay. imperialist army ^ stood still in Low'er Alsace during the 
Slimmer. At first he had to await the coming of the nominal 
commander, Ferdinand’s son, but afterwards, when heavy tletach- 
ments from the defending armies had gone to Coinpii’ghe, Gallas 
himself missed his op])orlanity. Tt was not until September that 
he joined the duke of Lorraine, and later still when he inaile his 
inroad into Burgiimly. He to<ik a few small towns, but Dijon 
and the entrenchments of Bernhard’s army there defied him, and 
his ofiensivc dwindled down to an attempt to establish his army 
in winter tjiiarters in Rurguruly, an attenqit of which the heroic 
defence of the little town c.f St Jean-dc-Losne sufficed to bring 
about the abandonment. Cliarles IV., however, continued a small 
war in Lorraine with some success. 

In Italy tlie duke of Savoy with his own army and a French 
corps under Crequi advanced to the 'ficino, and an action in which 
both sides lost several thousand men was fought at 
War in Tornavento a few miles from the future battlefield of 
Magenta, to which in its details this affair bears a singular 
resemblance (June 22. 1636). But the victory of tlie French was nulli- 
fied by the refusal of Victor Amadeus, for political reasons, to advance 
on Milan, and Kohan, who had come down from the Valtelline to 
co-operate, hastily drew back into his stronghold. On the edges 
of the western Pyrenees a few towns were taken and retaken. 

The campaign of 1637, on llic French and Spanish side, was not 
productive of any marked advantage to either party. From ('ata- 
lonia a Spanish army invaded Languedoc, but was brought to a 
standstill in front of the rocky fortress of Lciicate and defeated 
with heavy losses by the French relieving army under Schomberg, 
due d’Halluin. In Italy nothing was done. In the Valtelline the 
local regiments raised by Rohan mutinied for want of pay and 
Rohan had to retire to France. On the Low Countries frontier 
the cardinal dc La Valette captured CAteau ('ambr6sis, Landrccics 
and Maubeiige. I'lic deaths of Ferdinand TL, the landgrave of 
Husse-Cassel, the duke of Savoy and the duke of Mantua, which 
occurred almost simultaneously, affected the ]X)litical foundations 
of the war but little. The balance, such a.s it was, however, was 
unfavourable to France, for the duchess of Mantua went over to 
the imperialists and the duchess of Savoy was opposed by the 
princes of her house. On the other hand, Ferdinand IIL, in spite 
of Spain, had to concede more power to the electors as the price 
of the imperial dignity. 

On the Rhine and in the adjacent countries Johann von Weerl, 
returning from Belgium with his Bavarians, captured Ehren- 
breitstcin, the citadel of ('oblcnz, and expelled small 
French detachments from the electorate of Trier, whose 

e K ae. archbishop, had been put to the ban by the 

emperor. Then, passing into the Main valley, he took Hanaii. 
The main imperialist army, still under Gallas, had <lcpaAed from 
Alsace to the east in order to repair the disaster of Wittstock, 
and Charles of Lorraine, with his own small force and a detach- 
ment under ('ount Mercy left by Gallas, was defeated by Bernhard 
on the Saone in June, after which Bernhard advanced vigorously 
against Piccolommi, the imperialist commander in Alsace, and 
crossed the Rhine at Rheinau. But soon Piccolomini was joined 
by Johann von Weert, and Bernhard retired again. 

^ For the first time in the history of western Europe Cossacks 
appeared on the Rhine. Their march through Germany was 
marked by extraordinary atrocities. They did not remain long at 
the front, for their insubordination and mi.sconduct were so flagrant 
that even Gallas found them intolerable and dismissed them. 


In the north-east, the effect of Wittstock proved but transient. 
The widow of the landgrave of Hessc-Cassel, after an attempt at 
resistance, agreed to the treaty of l^raguo. In 1638 Bauer after 
taking Erfurt and lorgau found himself the target of several 
opponents — the Bavarians under Gotz, who had remained on the 
NVeser to subdue Hesse-Cassel when their comrafles 
passeil into Belgium in i()35. the beaten army of Witt- 
stock, and a potential Brandenburg contingent. The 
Saxons tlid no more than defend their own country, but 
the imperialists and Bavarians uniting uiuler General 
Gcleen manmuvred Banor out of his strongholds on the 
EU)e. He retreated on the Oder, hut there found, not the expected 
assistance of Wrangcl’s Pomeranian army, but Gallas with the 
main imperial army which had hurried over from the west to cut 
off the Sw'edes. Baner escaped only by a stratagem. Deluding 
Gallas with an appearance of retriiat into Poland, he turned north- 
wards, joined Wrangel, and established himself for a time in Pome- 
rania. But Gallas ruined his army by ex])osing it to an ojieii 
winter in this desolate country, and at last retire.d to the Elbe. 
Pomerania, by the death of the old duke Bogislav, became a bone 
of contention between rival claimants, and in the prevailing equili- 
brium of greater powers its fate remained unsettled, while a ft'ehle 
small war slowly con.siimcd wdiat Wallenstein and Gustavus, Gallas 
an<l Wrangel had spared. 

In 1638 the French operations in Italy, Belgium and Spain 
were in the main unsuccessful. In Italy Creqiii was killed in an 
action on tlie 17th of March, and the Spanish commander in the 
Milanese, I^'ganez, advanced to the Sesia and took Vcrcelli. In 
the Low Countries Prince I'homas anti Piccolomini repulsed in turn 
the Dntcli and the French. In the south ('onde led from Bayonne 
an invatling army that was to tlictate terms at Madrid, hut the 
fortress of Fontarabia, though investeil by land anti sea, checked 
the French until a relieving army arrived and tlrove Conde in tlis- 
order to Bayonne. So angry was King Louis at this . 
failure that Conde’s lieutenant-gtmeral, the brother of ^j*/***^ 
Cardinal dc La Valette, was contlemned for high treason. ^ 

But the case w'as different in Alsace. There Richelieu j ^ 

was more than ever determinetl to strike at the Spanish 
power, and there too was Ftcrnhard, who hoped that * 

Alsace was to be his future principality, and under whom served 
the survivors ol Breitenfeld and Nordlingen, now in French pay 
under the name of the " Weimar Army." After the raid into 
south (iermany Bernhard had wintered about Basle, and began 
operations by taking a few towns in the Black Forest, He then 
besieged Rhein f(‘lden. Joliann von Weert, however, fell upon him 
by surprise and drove him away (February 28th). Rohan was 
amongst the dca<l on the E'rench side. But Bernhard reassembled 
his adventurers ami invited them to return and beat the imperialists 
at once. The outcome w'as the battle of Rheinfidden, in which the 
n*doubtable Weert, who hai! terrified Paris in 163b, was taken 
prisoner and his army clissijiated (March 3rd). Although the 
Bavarians in the Weser country hurried south to cqijiose him, 
Bernhard took Rheinfelden and Frtdhurg. Lastly he invested 
Breisach — the town that, scarcely knowm to-ilay, was then the 
" Key of Alsace." GiHz’s Bavarians and Chailes of Lorraine’s 
army hastened thither, but Bernhard beat them in turn at Witten- 
w'cihcr (August ptli) and Thann (October 15th), and received the 
surrender of Breisach, when the garrison had eaten the cats, dogs 
and rats in the place, on the i7tli of Deeiunbor. 

In tlie course of 1638 ])eaco negotiations were carried on at 
Cologne and Hamburg, but the war still dragged on. In the cast, 
1639 began with Haner’s pursuit of the retreating Gallas. „ , , 

Thanks to his skill tlic Swedish star was again in the oeginniag 
ascemlanl. Baner crossed the Elbe, captureff Halle and ® ** 

Freiburg, inflicted a severe defeat on the imperialists at ^ 

Chemnitz (April 14, 1638), and then after overrunning ^ 
western Saxony advanced into Bohemia, judging rightly that Bern- 
hard was too much occupied with his prospective duchy to co- 
operate with him in the south-west. Ferdinand III. sent his 
brother, the archduke Leopold William, to take command of 
Gallas’s army and sent all available reinforcements to Bohemia. 
But Baner contented himself, after an unsuccessful attempt upon 
Prague, with thoroughly eating up the country and, as winter came 
on, he retired into the Saxon mountains. The other Swedish troops 
overran Brandenburg and fomentetl a revolt in Silesia. 

In 1639. as before, Richelieu’s attacks on Spain, other than 
those directed upon Alsace and Baden, were unsuccessful. In the 
north the French tlcvoted this year, as they had devoted 1637 
and 1638, to a methodical conquest of walle<l towns in _ 
view of a future frontidre de fer. The two objectives ® 

selected, Hesdin and Thionvillc, were far apart, and ^ . 

a covering army to protect both sieges against Piccolomini 
was posted midway between them. I^iccolomini, by a forced 
march from Li6gc and Huy through the Ardennes, flung himself 
upon the besiegers of Tliionville before their " circumvallation " 
was completed, and being greatly superior in numbers he almost 
annihilated them (June 7. 1639) before the covering or rescuing 
army had even passed the Argonne. 'i'hcn, however, Piccolomini, 
whose troops had bought the victory dearly, stood still for a time. 



858 


THIRTY YEARS’ WAR 


and Hesdin, besieged much pomp by Richelieu’s nephew. 

La Meilleraye. surrendered on the 29th of June. On the side of 
the Pyrenees Cond6 as usual showed himself both unlucky and 
incapable. In Italy Cardinal de La Valette died, after allowing 
Prince Thomas to win over Savoy to the emperor’s side and seeing 
every French post except Casale, Chivasso and the citadel of 'rurin 
taken by Thomas and Leganez. 

His successor was the due d’Harcourt, called by his men “ Cadet- 
la-Perle ” on account of his earrings, but a bold and exceedingly 
competent soldier. Under him seived 'rurenne, hitherto known 
only as a younger brother of the duke of Bouillon. Harcourt 
reviewed his army for the first time late in October. The day alter 
the review he advanced from Carignano to revictiial Casale. detach- 
ing I'lirenne as flank-guard to hold off Prince Thomas on the side 
of Turin. The enterprise was entirely successful, but Thomas and 
Leganez determined to cut off the French on the return march. 
Leganez beset a defile on the Chieri-Carignano road (whence the 
action is called the Route dc Quiers) while Thomas lay in wait to 
the north. But Turenne and the flank-guard sharifly repulsed the 
prince, and by hard lighting the French returned safe and victorious 


Death of 
Bernhard 
of Saxe* 
Weimar 
and Its 
effects. 


(November 29th). 

In .\l.sace Bernhard was carried off liy a fever just as he was 
preparing to light his way to a junction with Baner. Nevertheless 
he was fortunate in the opportunity of his death, for 
his dream of a duchy of Alsace had already brought 
him into conflict with Richelieu, and their conflict could 
onlv have ended in one way. Marshal Guebriant at 
once took steps to secure his army ‘ for the service of 
France, and Richelieu’s officers were placed in charge of 
the fortresses he had conipiered. At the same time the 
long negotiations between the landgravine of Hesse-Cassel and the 
various powers ended in her allying herself with France and raising 
an army in return for a subsidy. Another event of importance in 
this year was the episode of the Spanish fleet in the Downs. Now 
that the land route was imperilled the .sea communications of 
Spain and Belgium were brought into use. A squadron sailed 
from Spain for the Netherlaufls, and, though it evaded the now 
powerful French nr,vy. it was driven into English territorial waiters 
Dy the Dutch. Chtirles I. of England offered France free access 
to the victim if France would restore the elector palatine, and 
p - . offered Spain protection if she would furnish him with 
s ^^1 h * army. Richelieu in reply encouraged the 

paa s gro^vdng opposition to Charles at home, and the Dutch. 

* contemptuous of his neutrality, sailed in and destroyed 
the fleet at anchor. 

In 1640 the French still kept up their four wars in Belgium, 
Germany, Italy and Spain, But the Belgian and Spanish frontiers 
were no longer directly attacked. On the side of Langueiloc there 
was no further danger, for the foolish imposition of strict military 
forms, and equally foolish threats to punish those who did not 
appear at the rendezvous, caused the Catalans, who were already 
defending themselves against the French both efficiently and 
vigorously, to turn their arms against the old enemy Castile. In 
December 1640 Portugal declared herself independent under a 
king of the house of Braganza. In the Low Countries Louis Xlll. 
himself presided over the siege of the important fortress of Arras, 
which surrendered on the 8th of August. 

In Italy, however, Cadet-la-Perle kept the moral ascendancy he 
had w’on in the brave action of the Route de Quiers. In April 
with 10,000 men he advanced from Carignan against the 2o,ocx) 
Spaniards who were besieging Casale and attacked their line of 
circumvallation boldly and openly on the 29th of April. 
T H himself on horseback led his stonners over the parapet. 
ana Turin. spread out his cavalry in one thin line and, 

thus overlapping Leganez’s cavalry on both flanks and aiding his 
charges with the fire of his dismounted ilragoons, drove it away. 
The Spanish infantry rearguard was cut off and destroyed, and at 
the end of the day half of Leganez’s army was killed or captive. 
After this, Harcourt promptly turned upon Prince Thomas, ami 
then followed one of the most remarkable episodes in military 
history. Thomas, himself defending Turin, was besieging the 
French who still held the citadel, while Harcourt, at once besieging 
the town and attempting to relieve the citadel, had, externally, 
to protect himself against Leganez’s army which was reorganized 
and reinforced from Naples and the Papal States. For long it 
seemed as though the latter, master of the open country, would 
starve the small army of Harcourt into submission. But Harcourt’s 
courage and the disunion of his opponents neutralized this advan- 
tage. I'heir general attack of the nth of July on the French lines 
was made not simultaneously but successively, and Harcourt 
repulsed each in turn wdth heavy losses. Soon afterw'ards the 
French received fresh troops and a large? convoy. The citadel 
was relieved and the town surrendered soon afterwards. Leganez 
retired to Milan, Prince Thomas was allowed to take his few remain- 
ing troops to Ivrca, and recognized the duchess’s regency. 


‘ Forestalling others who desired its services, notably the Winter 
King’s son, who intended to ally himself with Spain and so to 
force the retrocession of the Palatinate. The war had indeed 
progressed far since the days of the Protestant Union ! 


In Germany Baner’s course was temporarily checked. The arch- 
duke di.sloilgcd him from his few remaining posts in Bohemia, and 
when at last Bernhard’s old army, under the due de Longue ville, 
crossed the Rhine at Bacharach and joined Ban6r in 
riuiringia, the Austrians held them in check in the 
broken country about Saalfeld until the country w'ould 
no longer support the combined army. The Weimar 
army then retired to the Rhine valley an<l Baner to Waldeck, 
and, in the hope of detaching both George of Liinelairg and the 
landgravine of llesse-Cassel from the Swedish alliance, the imperial 
general wasted their territories, ignoring Baner. After the depar- 
ture of the Liineburgers and Hessians, recalled for home defence, 
the Swedish general could only watch for his opportunity. 

This came in the winter months of 1640-41. Negotiations for 
peace were constantly in progress, but no result seemed to come 
out of them. The Diet ^vas assembled at Regensburg, the imperial 
army scattered over north-western Germany. Baner suddenly 
moveil south heading for Ratisbon. for the defence of which the 
archduke’s and all available troops — even Piccolomini’s from the 
upper Rhine — wiTe hurried up by the emperor. The Weimar 
Army uiuler Guebriant joined the Swedes en route, and the com- 
biiK'd army reached the objective. But a thaw hindered them and 
gave the emperor time to concentrate his forces, anil after a variety 
of minor operations Baner’s army found itself again in possession 
of Hesse, Liineburg, Brunswick, (S:c. Gu6briant’s army, however, 
had again separated from him in order to live, ami in May was 
at Bainlx*rg — even an army of 18,000 could hardly keep 
the field at this stage of the war. On the 20th of May . * 

Baner, worn out by fatigue, died, and after some intrigues 
and partial mutinies, 'rorstensson succeeded to the 
command. The last fortified place hekl by the Austrians in Lower 
Saxony, Wolfcnbiittel, was now besiegeil by Torstenssoii’s Swedes 
and Germans and GuiMiriant’s French and Weiniarians, and the 
archduke and Piccolomini advancing to its relief were defeated 
outside the walls on the 29th of June. The war had now receded 
far from Alsace, which was firmly held by France, and no longer 
threatened even by Charles of Lorraine, who had made his peace 
with Louis XIII. in the spring, and whose army had followed 
Guebriant into Germany. The losses of the Germans at Wolfen- 
biittel causeil some of their princes to accept the peace of Prague, 
but, on the other hand, the new elector of Brandenburg (Frederick 
William, the Great Elector) gave up the Austrian alliance and 
neutralized his dominions. 

In 1641 Harcourt thoroughly established his position, without 
much fighting, in Pieilmont. In Spain the Catalan and Portu- 
guese insurrections continued and the French occupied Barcelona, 
but underwent a serious reverse at Tarragona. In the north La 
Meilleraye captured and held some of the Artois towns, but was 
driven out of the open country by the superior army of the 
Canlinal Infante. A formidable conspiracy against Richelieu 
brought about a civil war in which the king’s troops 
wiTe defeated at La Marfee, near Sedan (the fortress of 
Turenne’s discontented brother, the semi-independent France. 
duke of Bouillon), by a mixed army of rebels, Spaniards and 
Imperialists (July 6th). This, however, led to nothing further 
anti the conspiracy collapsed. Charles of Lorraine having joined 
the rebels, his newly regained fortresses were reoccupied by the 
French. 

In December 1641 there began at Miinster and Osnabriick in 
Westphalia the peace negotiations which, after eight more years 
of spasmodic fighting, were to close this ruinous war. 

In 1642 Torstensson, having cleared up the war for a moment 
in the north-west, turned upon Silesia, defeated an imperialist 
corps at Schweidnitz and took some fortresses, but drew back 
when the archduke and Piccolomini came up with the main Austrian 
army. In October, however, he was joined by fresh troops from 
the north-east, crossed the Elbe and besieged Leipzig. The 
imperialist army, which was joined by the Saxons when 
their country was again the theatre of war, marched to the 
rescue. But Torstensson defeated them with enormous * - 

loss in the second battle of Brf?itenfeld * (November 2, 

1642). But. although the Austrians feared an advance on 
Vienna itself, the victors waited for the fall of Leipzig 
anil then took up winter ijuarters. Guebriant had throughout the 
year operated independently of the Swedes. The Bavarians had 
advanceil into the lower Rhine region in order to support, in concert 
with the Belgian army of Spain, a fresh outbreak in France (Cinq- 
Mars’ conspiracy). But Lamboy, the Spanish general, was attacked 
and defeated before Hatzfeldt’s Bavarians came up, at Hulst 
lx?tween Kempen and Crefeld (January 17th), whereupon the Bava- 
rians took slielter under the guns of the fortress of Julich. 

On the northern frontier of France Harcourt, the brilliant com- 
mander of the Italian army, failed to prevent the Spaniards from 
capturing Ix*ns and La Bassee, and Guiche, with another army 
farther east at Le Cfitelct, was defeated and routed at Honnecourt 
(May 26th), saving only 2(xx> of his 9000 men. But Francisco de 


* The emperor executed all the officers and every tenth man 
of the regiment in which the panic began. 
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Melo, the (‘ordinal Infante's successor, did not profit by his victory, 
turning back instead to opj^ose the Dutch and Guebriant. In 
Italy Thomas of Savoy and his brother, sulnnitting to the regency 
of the duchess, led her troops in concert with the French against 
the Spaniartls of the Milanese, and took Tortona. Louis himself 
conquered Koiissillon, Richelieu crusfied the conspiracy of Cinq 
Mars by executing its leaders, and Marshal de la Motte-IIoufleii- 
». ourt held Catalonia and defeated Leganez at Lerida (October 7th). 

Before the next campaign opened Louis and Richelieu were 
dead. One of the last acts of the king was to designate the 
>’oung due d’Enghien, son of the incapable Conde, as general 
of his northern army. Harcourt had strt^ngcly failed, Gue- 
briant was far away, and the rest of the French marshals were 
The due but incapable of commanding an army, 

d^Bnghlen small matter to put in their place a 

youth of twenty-one, who might prove not merely 
inexperienced but also incompetent. But Enghien’s victory 
was destined to be the beginning for the French army of 
a long hegemony of military Europe. 

Mclo luid selected the Meuse route for his advance on Paris. 
On it ho would meet only the places of Rocroi and Rcthae ; 
these mastered, he would descencl upon Paris by the open lands 
between the Marne and the Oise. lie began by a feint against 
Landrec'ies, and under cover of this secretly massed his Sambre 
and Ardennes corps on the Meuse, while Engliien, having the 
safety of Landrecics in mind, moved to St Quentin. There, 
however, the young general learned at the same moment that 
Louis XIII. was dead and that the Spaniards had invested 
Rocroi. With the resolution and swiftness which was to mark 
liis whole career, he marched at once to offer them battle. 
Enghieii’s more experienced counsellors, the generals of the old 
school, were for delay. To risk the only French army at such 
a moment would, they said, be madness, and even the fiery 
Gassion asked, “ What will bcu'orne of us if wc are beaten ? ” 
But Enghien replied, 'Phat will not concern me, for I shall be 
dead,*’ and his personality overcame the fears of the doubters. 
The battle took place on the 19th of May 1643, in a plain before 
Battle oi Rocroi, without any marked tactical advantage of 
Rocroi, ground in favour of either side. Melo’s cavalry 
was routed, and nearly all the infantry, 18,000 men of the 
best regiments in the Spanish army, the old Low Countries 
tercios, with their general the Condo de Fuentes,^ a veteran of 
fifty years’ service, in their midst, stood their ground and were 
annihilated. 8500 were dead and 7000 prisoners. Two hundred 
and sixty colours and standards went to grace Notre Dame. 

But even Rocroi, under the existing conditions of warfare, 
was decisive only in so far as, by the destruction of Spain’s 
superiority in Belgium, it saved France from further inroads 
from the north. Enghien indeed followed up the debris of 
Melo’s army beyond the Sambre, but on the Rhine Gu(*briant 
had marched away from the region of Cologne into Wurttemberg, 
and there was nothing to prevent the imperialists in the north- 
west from joining Melo. The thorough establishment of the 
French on the Rliinc and the need of co-operating with the 
Swedes was considered l))^ the young general to be more im- 
portant than fighting Melo in front of Brussels, and in spite of 
Surrender the protests of the Regent and Mazarin, he decided 
otTbion- to attack Thionville. Taking a leaf out of ^Iclo’s 
viiie. book, he threatened Brussels in order to draw all the 
defenders thither, and then suddenly turned eastward. Enghien 
arrived on June iSth, a corps from Champagne had already 
reached the place on the rfith, and on the 8th August 
Thionville surrendered. The small fortress of Sicrck followed 
suit (September 8th). 

Gii6briaiit meanvvliile had attempted without success to cover 
the French and Protestant posts in Wiirttemberg against the united 
forces of his old opponents from the lower Rhine (Hatzfeldt's 
Bavarians) and a fresh Bavarian army under Mercy, and had 
retired into Alsace. Thither Knghien, before dispersing his army 
into rest-quarters in October, sent !iim a coiqDs under Josias Rantzau 
to enable him to recross the Rhine and to seize winter-quarters in 
Ciermany so as to spare Alsace. Gu6briant did so, but he was 
mortally wounded in the siege of Rottwell, a town at the source 

* Paul Bernard Fontaine de Fougcrollcs, a noble of Franche Comt6. 


of the Neckar, and Rantzau, taking over the command, allowed 
himself to be surprised in the act of dispersing into winter -quarters 
by Charles of Lorraine (who had again changed sides and now 
commanded his own, Hatzfeklt's and Mercy's armies *). At Tutt- 
lingen on the headwaters of the Danube, Rantzau was taken 
prisoner with the greater part of his army of 12,000 men 
(NovemlxT 24lh), and the rest hurriedly fell back into Alsace. 

In the east the campaign had as usual turned more upon sub- 
sistence than upon military operations. Torstensson, by his halt 
before Leipzig after Brcitenfeld. had given the emperor 
a whole winter in which to assemble a new army. The 
hereditary provinces, as the devastations of war ap- 
proached their own borders, willingly supplied a force of ®*"'*** 

men, which under Piccolomini manoeuvred for a while to 
the west of Dresden. But Piccolomini was replaced by Gallas, 
who, though cherishing visionary schemes of uniting Hatzfeldt’s 
troops aiifl (iutz's Cologne-Bavarian* North German army with his 
own for a decisive blow, had in fact to fall back through Bohemia. 
The Swedes followed. Taking the small towns and avoiding the 
large places, Torstensson swept through Bohemia and Moravia, 
his steps d(^gged through the deviistateil country by Gallas, until 
lie reached Briinn. Thence, howev-er, he suddenly retreated to the 
shores of the Baltic. Christian of Denmark had declared war on 
Sweden, and threatened to isolate the Swedish forces in Germany. 
Torstensson, therefore, wintered in Holstein, Gallas, unable to follow 
him through ilistricts already eaten up, in Saxony. In Italy and 
Spain there was no event of any importance. 

In 1644 Gaston of (Orleans, with La Meilleraye and Gassion 
under him. began the comjiiest of the Dunkirk region, capturing 
Gravelines in July. Melo. having no army to oppose 
them, remained inactive. In Italy Prince Thomas and 
Marshal Plessis-Praslin undertook nothing serious, while 
in Spain La Motle-IIoiulencourt lost Lerida, and was^^Jvf*^ 
impnsoned by IMazariii in consequence. Hut the Rhine 
campaign is memorable for the first appearance of Turenne at the 
head of an army, and for the terrible battle of Freiburg. 

The momentary combination of forces on the other side that 
had ruined (iuebriant's expedition soon broke up. Hatzfeldt was 
called by the emperor to join (.Dallas, Charles of Lorraine wandered 
with his mercenaries to the Low Countries, and Mercy’s Bavarians 
alone were left to oppose Turenne, who spent the first months of 
the year in restoring discipline anc] conlideiicc in the shaken Weimar 
Army. But Mercy was still considerably superior in strength, and, 
repulsing Turenne's first inroad into the Black Forest, besieged 
Fn'iburg, Turenne made one cautious attempt at relief, then 
waited for reinforctmicnts. These came in the shape of Enghien’s 
army, anti Enghien as a prince of the blood took over the supreme 
command. But both armies together numbered hardly 17,000 
men when Knghien and Turenne united at Breisach on the 2nd of 
August. Dn th(‘ 3rd, although EYeihurg had meantime surrendered, 
they crossed the Rhine and attacked Mercy's position, 
which was of great natural and artificial .strength, in 
front and Hank. Three separate battles, whicli cost the 
Bavarians ono-thirtl of their force and the French no 
less than half of theirs, ended in Mercy’s retreat (see Freiburg) 
on the loth of August. lYighicn (lid not follow him into the 
mountains, but having assurefl himself that he need not fear inter- 
ference, he proceeded to the methodical conquest of the middle 
Rhine fortresses (Philippsburg, Heidelberg, Mannheim, Mainz, Ac.), 
and returned with his own army to the Moselle, leaving Turenne 
and the Weimar Army at Spire. 

In the cast, or rather in the north, a desultory campaign was 
carried on during 16.^4 between Torstensson and the younger 
Wrangel. on the one side, the Danes and (iallas on the other, and 
in the end Gallas retreated to Austrian territory, so completely 
demoralized that for want of supervision his army dwindled on 
the way from jo.ocx) men to 2o<jo. Torstensson followed him, 
having little to fi'ar from the Danes. Meanwhile the prince of 
Transylvania, (ieorge Rakdezy. playing the part of Gabriel Bethlon 
his predecessor, made war upon the emperor, who not being able 
on that account to send fresh troops against Torstensson, 
called upon Hatzfeldt, as above mentioned, to reform the Battle of 
wrecks ‘of Gallas’s army on the nucleus of his own. Jankmo. 
Maximilian of Bavaria sent most of his own troops under 
Wcert on the same errand — hence Mercy’s defeat at Freiburg. But 
Torstensson pressed on by F.ger, Pilsen and Budweis towards Vienna, 
and on the 24 February/6 March 1645 he inflicted a crushing defeat 
on Gotz, Weert and Hatzfeldt at Jankaii near Tabor. Gotz was 
killed and half of his army dead or captive. In his extremity 
Ferdinand offered part of Bohemia and Silesia to Maximilian in 
return for soldiers. But the Bavarian ruler had no soldiers to give, 
for Turenne was advancing again from the Rhine. 

At the end of March the \VTirnar Army was at Durlach, on the 
6th of April at Pforzheim. Thence it marched to Heilbronn, and 
Kothenburg-on -Tauber, when Turenne resolved to go northward 
in search of supplies and recruits in the territories of his ally and 


* The three “ armies " combined were hardly more than 25,000 
strong. 
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cousin the landgravine of Hesse-Casscl. But at this point the 
army, headed by Bernhard’s old colonels, demanded to be put 
into rest -quarters, and Turenne allowing them to ilisperse as they 
wished, was surprised by Mercy and Weert — who brought his 
courage, if nothing else, back from the field of Jankau— and lost 
two-thirds of his forces. But Turenne instead of retreating to 
, the Rhine installed himself in the landgravine’s country, 
urenafi m he collecte<l reinforcements of Hessians an<l Swedes, 

' while Enghien hurried up from the Moselle and crossed 

the Rhine to repair the disaster. The “ Army of Weimar ” and 
the “ Army of France ” joined forces, as in 1644, almost under 
the eyes of the enemy. Knghien at once piishetl forward from 
Ladenburg, by Heidelberg. Wimpfen, Rottenbiirg and Dinkelsbuhl. 
But from day to day the balance leaned more and more on the 
Bavarian side, for TorsttMisson, after threatening Vienna (April), 
had drawn off into Moravia without waiting for the dilatory Rakorzy. 
and the em^vror was able to give Maximilian an Austrian corps 
to be added to Mercy’s army. Mercy therefore, after manoeuvring 
for a time on Enghien’s left Hank, placed himself in a strong position 
at Allerheim near Nordlingen, directly barring the way to the 
Danube. The second liattle of Nordlingen (August 3, 1^45) was 

« as desperately fought as the first, and had not Mercy 

killed at the crisis of the day Enghien would prob- 
Sdrdlla- have been ilisastronsly defivated. As it was, the 

" young duke was victorious, but he hatl only i 5 ch> infantry 

* * left in rank and file out of 700:) at the end. .Soon after- 

wanls Enghien fell ill. and his army returned to France. Turenne, 
left with a few thousaml men only, attempted in vain to hold his 
ground in Germany atul had to make a hasty retreat before the 
arclidiike Leopold William, who had meantime made peace with 
Rakoczy, and, leaving 'Porslensscm’s ' successor Wraugel undis- 
turbed in his Silesian cantonments, brought Gallas’s and Hatz- 
feldt’s troops to aid Weert’s. Turenne wintered around Philipps- 
burg, almost the only remaining conquest of these two brilliant 
but costly campaigns. But l>efore he settled down into winter 
quartvTs he sent a corps to the Moselle, which disltxlgcd the 
imperialist garrison of Trier and restored the elector in his arch- 
bishopric. In Flanders Gaston of Orleans conquered a number of 
fortresses, and his army united with that of the Dutch. But the 
allies sepanited again almost at once, each to undertake the .sieges 
which suited its ow n purposes best. 

From Silesia Wrangel passed into Bohemia, where he remained 
until the forces employed against Rakoczy and Turenne could send 
help to the imperialists opposed to him. He then drew away into 
Hesse * to support the landgravine of (^asscl against the lantlgravc 
of Darmstadt, the archiluke Leopold William" and the Bavarians 
following suit. 

The campaign of 1646 in Hesse up to August wa.s as usual 
uneventful, each army being chiefly concerned with its food. 
But at last the archduke retired a little, leaving Turenne and 
Wrangel free to join their forces. Turenne had no intention 
of repealing the experiences of Freiburg and Nordlingen. War 
had by now settled down into the groove whence it did 
strategy * issue till 1 793. It was more profitable to attain the 
small objects that were sought by manoeuvre than 
by battle, and the choice of means practically lay between 
manoeuvring the enemy’s army into poor districts and so 
breaking it up by starvation, and pushing one’s own army into 
rich districts regardless of the enemy’s army, d'he u.siial 
practice was the first method. Turenne chose the second. 

Delayed at the opening of the year by orders from Mjxzarin 
to stand still — the elector of Bavaria had opened negotiations 
in order to gain time for the archduke Leopold William to march 
into the west — ^Turenne found it impossible to reach Hesse by 
the short and direct route, and he therefore made a rapid and 
secret march down the Rhine as far as Wcsel, whence, crossing 
unopposed, he joined Wrangel on the upper Lahn (August loth). 
The united armies were only 19,000 strong. 'Fhcn tlie im- 
perialists, fearing to be hemmed in and starved between Turenne 
and the Rhine, fell back to Fulda, leaving the Munich road 
clear. The interior of Bavaria had not been fought over for 
eleven years, and was thus almost the only prosperous land in 
desolated Germany. Turenne and Wrangel marched straight 
forward on a broad front. On the 22nd of September, far ahead 
of the pursuers, for whom they left nothing to eat, they reached 

^ Torstensson, suffering from gout and worn out by the cam- 
paign, retired after the un.succcssful Vienna raid. 

* John George of Saxony, seeing that his country was faring 
worse in a state of open war against Sweden than it would even 
in the most impotent neutrality, had made a truce with Wrangel 
on what terms he could obtain. 


Augsburg, and for the rest of the year they devastated the 
country about Munich in order to force Maximilian to make 
terms. An armistice was concluded in the winter, Maximilian 
having been finally brought to consent by an ill-jiulged attempt 
of the emperor (who feared that liavaria would go the way of 
Brandenburg and Saxony) to seduce his army. The French 
and Swedes wintered in southern Wiirttemberg. 

In Flanders, Gaston of Orleans and FInghien took Dunkirk and 
other fortresses. In Itiily, where the Tuscan iortresses were 
attacked, the French and JYince Thomas their ally were 
completely checked at first, until Mazarin sent a Iresh . 
corps thitlier and restored the balance. In Catalonia 
Ilarconrt underwent a serious reverse in front of Lerida ^ ^ 

at the hands of his old opponent Leganez, and Mazarin sent 
Enghien, now Prince of Conde, to replace him. 

1647 was a barren year. I'hc I.ow Countries Spaniards, con- 
cluding a truce with the Dutch, threw their whole force upon 
France, but tliis attack dissipated itself in sieges. In Italy Plessis- 
Praslin won an unprofitable victory over the viceroy of the Milanese 
on the Oglio (July 4th). In Spain I'onde, resuming the siege of 
TvC'rida, was repulsed with even more loss than Hanourt had been 
the year before, and had to retire upon the mere a^^pearance of a 
relieving army. In Germany Turenne and Wrange l parted com- 
pany. Tht? latter returned to Hesse, whence lie raided into 
Bohemia, but was driven back by the imperialists under their 
new general, Melander-Holzapfel. .^s the few obtainable supply 
areas gave out one by one, the Swedes gradually retired almost 
to the coast, but the^ inqKTialists did not follow, swerving into 
Hesse instead to finish the quarrel of the landgravine and the 
landgrave. Turenne meanwhile had had to send all the French 
troops to I.uxemburg to help in the defence of northern France 
against the Spaniard. The Weimar Army had refused to follow 
him to the Meuse, and mutinied for its arrears of pay. Turenne, 
however, promptly seized the ringleaders and after a sharp fight 
<lisarme(I the rest. Thus ignominiously Bernhard’s old army 
vanislied from the scene. 

In the autumn the elector of Bavaria was reconciled to the 
emperor and his army rc-entcTcd the fiekl. 'rurenne was therefore 
sent back to Cxermany to assist the Swedes. But winter came on 
before any further inroads could be made into south (Germany. 

The campaign of 1648 brought the decision at last. Turenne 
and Wrangel, having refitted their forces and united in Ilessc 
as in 1646, steadily drove back the imperialists and Bavarians, 
whose 30,000 combatants were accompanied by a horde of 
nearly 130,000 hangers-on — men, women and children™ to the 
Danube. For a moment, at Niirdlingen, the French and the 
Swedes separated, but they soon reunited, moved on to and 
beyond the Danube, and at Zusmarshausen (May 17th) catch- 
ing the enemy in the act of manoeuvring, they destroyed his 
rear-guard, Mclander being amongst the dead. The Battle ot 
victors advanced as far as the Inn, but Piccolomini, Zusman- 
reorganizing the debris of the Austro-Bavarian army, **"*®"* 
checked their further progress and even drove them back to the 
line of the Isar. Meantime, however, the Swedish general 
Kdnigsmarck, gathering all the scattered forces of his side in 
Saxony and Silesia, had entered Bohemia and was besieging 
Prague. This caused the recall of Piccolomini’s army, and 
Turenne and Wrangel invested Munich. But Mazarin ordered 
the French to retire into Suabia so as not to compromi.se the 
peace negotiations at the (Titical moment, and Wrangel followed 
suit. Before Konigsmarck was in a position to assault Prague 
news came of peace. 

Meanwhile in Artois Cond6 had repulsed the Spanish in- 
vasion by his brilliant victory of Lens (August 5th), which was a 
second Rocroi. After the thanksgiving service for the victory 
at Notro Dame, Mazarin arrested the leaders of the Parlemcnt 
of Paris, and in a few hours the streets were barricaded and a 
civil war in progress. 'I'his was the Fronde {q.v,), which went 
on for another eleven years. 

Authorities. — S. R. Gardiner, Thifty Years* War ; A. Gindely, 
Gfsch. des jojahr. Krieges ; Chemnitz, Gesch. der Schwedischen 
Krieqes ; v' Pufendorf, 26Buche der Schwedish-deutschen Kriegs- 
geschichte (1688) ; Hon. E. Noel, Gustaf Adolf ; Hardy de Perini. 
Bataillcs Fran<;aises, iii. and iv. ; lives of Turenne, Cond6, Wallen- 
stein, Gustavus, See. ; vols. ix. and x. of Clausewitz’s works ; 
Lorentzen, Schivcdens Artnee im ^ojdhr, Kriege : Loewc, Organisa- 
tion der Wallensleinschen Ileere ; Pt6cis des Campagnes de Gustave 
Adolphe (Brussels, 1887). (C. F. A.) 



THISTLE- 

THISTLE, a name, as generally employed, of vague application, 
being given to almost any herbaceous plant that is of a spiny 
character. More strictly, it is applied to the species of Carduus. 
These arc Composite herbs with very spiny leaves, and similar 
bracts surrounding a head of purplish-white, tubular, five-parted 
flowers seated on a pitted and hairy receptacle. The anthers 
have ap|)cndages both at the apex and at the base, and the 
style has a ring of hairs at the point of bifurcation of the two 
stigmas. The fruit is surmounted by a tuft of silky-white 
hairs. The species, chiefly natives of Europe and Western 
Asia, arc numerous, and some are of great beauty, though, not 
unnaturally, looked on with disfavour by the farmer. The 
blessed thistle is Carduus henedictus] Lady’s thistle, the leaves 
of which are spotted with white, is C. mariatms. The common 
C, lanceolatus seems to be the most suitable prototype for the 
Scots thistle, though that honour is also conferred on an 
allied plant Onopordon acanthium^ the cotton thistle, remarkable 
for its covering of white down, a doubtful native, and on other 
species. The carline thistle is Carlina vulgaris^ a member of 
the same family, as is also the sow-thistle, Sonchus oleraceus. 
The great objection to thistles from an agricultural point of 
view resides in the freedom with which they produce seed, and 
in the vigour of their undergrourd growth, which makes their 
uprooting a matter of difficulty. Partial uprooting may, indeed, 
in the case of the perennial species, increase the mischief, for 
each fragment left behind may grow into a distinct plant. 
Annual species might be kept in check were they cut down 
before the flowers appear, but unless all the cultivators in a 
particular district co-operate the efforts of individuals are of 
little avail. The Artichoke (q.v.), Cytiara scolymus, and Cardoon 
(q.v.) are very near allies of the thistles. The Safflower, Cartha- 
nmSj another thistle, yields a serviceable dye; the Burdock, 
Arctium lappa, a member of the same family, has an edible 
root ; and numerous allied species have medicinal properties. 

THISTLEWOOD, ARTHUR (1770-1820), the principal insti- 
gator of the Cato Street conspiracy, a plot formed to murder 
many British ministers in 1820. A son of William Thistlewood, 
and born at Tupholmc in Lincolnshire, young Thistlewood passed 
liis early years in a desultory fashion; he became a .soldier and 
visited France and America, imbibing republican opinions 
abroad and running into debt at home. Then taking up his 
residence in London he joined the Spencean Society, a revolu- 
tionary body; associated himself with James Watson (d. 1838) 
and other agitators; and in December 1816 helped to arrange 
a meeting in Spa Fields, London, which was to be followed by the 
seizure of the Tower of London and the Bank of England, and 
by a general revolution. The proposed rising was a di.smal 
failure, but the Habeas Corpus Act was su.spcndcd and Thistle- 
wood and Watson were seized, although upon being tried they 
were acquitted. Becoming more violent 'I'histlewood formed 
other plots, talked of murdering the prince of Wales, and was 
sentenced to a year’s imprisonment for challenging the home 
secretary. Lord Sidmouth, to a duel. After his release in May 
1819, having broken away from Henry Hunt and the more 
moderate reformers, he prepared a new and comprehensive 
plot. On the 23rd of February 1820, at a time of great distress 
and during the unrest caused by the death of George 111 ., the 
cabinet ministers had arranged to dine at the carl of Harrowby’s 
house in Grosvenor Square. Thistlewood knew of the dinner. 
With some associates he hired a room in the neighbouring Cato 
Street, collected arms and made ready to fall upon Htrrowby’s 
guests. However the authorities had been informed of the plot, 
probably by one of the conspirabms named George Edwards; 
officers appeared upon the scene and arrested some of the 
conspirators; and although Thistlewood escaped in the con- 
fusion he was seized on the following day. Tried for high 
treason, Thistlewood and four others were sentenced to death, 
and were hanged on the ist of May 1820. 

Sec Sir S. Walpole, History of England (1890), vol. i. 

THOKdLY, IMRE (Emerich), Prince (1657-1705), Hungarian 
statesman, was born at K^smark on the 25th of September 
1657. He lost both parents while still a child. In 1670, 
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fleeing from the dangers of Upper Hungary, where the Protes- 
tants and Imperialists were constantly in arms against each 
other, he took refuge with his kinsman Michael Telcki, the chief 
minister of Michael Apafy, prince of Transylvania. Here he 
came into contact with the Magyar refugees, who had great 
hopes of the high-born, highly-gifted youth who was also a 
fellow-sufferer, a large portion of his immense estates having 
been confiscated by the emperor. The discontent reached its 
height when Leopold (Feb. 27, 1673) suspended the Hun- 
garian constitution, appointed Johan Gaspar Ampringen 
dictator, deprived 450 Protestant clergy of their livings and 
condemned 67 more to the galleys, luicouraged by promises 
of help from Louis XIV., the Magyars now rose pro libertate 
et justitia, and chose the youthful Thbkoly as their leader. 
The war began in 1679. Upper Hungary and the mining towns 
were .soon in Thokdly’s possession. In 1681, reinforced by 

10.000 Transylvanians and a Turkish army under the i)asha of 
Nagyvarad, he compelled the emperor to grant an armistice. 
On the 15th of June 1682 he married Helen Zrinyi, the widow 
of Prince Francis Rakoezy I. Thbkoly ’s distrust of the emperor 
now induced him to turn for help to the sultan, who recognized 
him as prince of Upper Hungary on condition that he paid an 
annual tribute of 40,000 florins. In the course of the same year 
Thbkoly captured fortress after fortress from the emperor and 
extended his dominions to the Waag. He refused, however, the 
title of king offered to him by the Turks. At the two Diets 
held by him, at Kassa and Talya, in 1683, the estates, though 
not uninfluenced by his personal charm, showed some want of 
confidence in him, fearing lest he might sacrifice the national 
independence to the Turkish alliance. They refused therefore 
to grant him cither subsidies or a liroee en masse, and he had to 
take what he wanted by force. Thbkbly materially assisted 
the Turks in the Vienna campaign of 1683, and shared the fate 
of the gigantic 'I'urkish army. 'I'he grand vizier nevertheless 
laid the blame of the failure on Thiikbly, who thereupon hastened 
to Adrianople to defend himself before the sultan. Shortly 
afterwards, perceiving that the 'I'urkish cause was now lost, 
he sought the mediation of Sobieski to reconcile him with the 
emperor, offering to lay down his arms if Leopold would confirm 
the religious rights of the Magyar Protestants and grant him, 
'Fhokbly, the thirteen north-eastern counties of Hungary with 
the title of prince. Leopold refused these terms and demanded 
an unconditional surrender. Thbkbly then renewed the war. 
But the campaign of 1685 was a series of disasters, and when 
he sought help from the 'Purks at Nagyvarad they seized and 
sent him in chains to Belgrade, possibly because of his previous 
negotiations with fx'opold, whereupon most of his followers 
made their peace with the emperor. In 1686 'Phokbly was 
released from his dungeon and sent with a small army into 
Transylvania, but both this expedition and a similar one in 
1688 ended in failure. The Turks then again grew suspicious 
of him and imprisoned him a sec^ond time. In 1690, however, 
the 'Purks despatched him into Transylvania a third time with 

16.000 men, and in September he routed the united forces of 
General Heister and Michael Teleki at Zernest. After this 
great victory 'Phbkbly was elected prince of 'Pransylvania by the 
Kereszlenymez Diet, but could only maintain his position 
against the imperial armies with the utmost difficulty. In 
1691 he quitted Transylvania altogether. He led the 'Purkish 
cavalry at the battle of Slankamcn, and in fact served valiantly 
but vainly against Austria during the remainder of the war, 
especially distinguishing himself at Zenta. He was excluded 
by name from the amnesty promised to the Hungarian rebels 
by the peace of Karlowitz (Jan. 26, 1699). After one more 
unsuccessful attempt, in 1700, to recover his principality, ho 
settled down at Galata with his wife. From the sultan he 
received large estates and the title of count of Widdin. He was 
buried in the great Armenian cemetery at Nicomedia, but in 
the course of 1906 his relics were transferred to Hungary. 

See Correspondence of Thdkoly (Hung.), ed. by Kdlmdn Tlialy 
(F^udapest, 1890); V. Fraknbi, Papst Innocenz XI. und Ungarws 
Befreiung von de Turhenherrschaft (Freiburg, 1902); Memoirs of 
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Etneric Count Tcckcly (T^ondon, 1693); Correspondence of Michael 
Teleki (Hung.), cd. by S. Ciergcly (Budapest, igo^-ioob). (K. N. B.) 

THOLOBATE (Gr. a circular structure, dome, and 

)5dcris, a base), the architectural term given to the cylindrical 
drum on which a dome is raised. In the earlier Byzantine 
churches, the dome rested direct on the pendentives and the 
windows were pierced in the dome itself j in later examples, 
between the pendentive and the dome an interv'cning circular 
wall was built, in which the windows were pierced, and this is 
the type which was universally employed by the architects of 
the Renaissance, of whose works the best-knoum examples are 
those of St Peter at Rome, St Paul's in London, and the churches 
of the Invalides, the Val de Grace and the Sorbonne in Paris. 

THOLOS (^oAos), the term given in Greek architecture to 
a circular building, with or without a peristyle; the earliest 
examples are those of the beehive tombs at Mycenae and in 
other parts of Greece, which were covered by domes built in 
horizontal courses of masonry’. The Tholos at Epidaunis, 
built by Polycleitus (r. 400 b.c.), iind the Tholos at Olympia, 
knowTi as the Philippeion, arc the most remarkable examples, 
and in both cases were cot’ered with a sloping roof and not with 
a dome. 

THOLUCK, FRIEDRICH AUGUST GOTTREU (1799-1877), 
German Protestant divine, was born at Breslau, on the 30th of 
March 1799. He received his education at the g>Tnnasium and 
university of his native town, and early distinguished himself by 
great versatility of mind and power of acquiring languages. A 
love of Oriental languages and literature led him to exchange the 
university of Breslau for that of Berlin, that he might study to 
greater advantage, and there he was received into the house of the 
orientalist Heinrich Friedrich von Diez (1750-1817). He was 
introduced to pietistic circles in Berlin, and came specially under 
the influence of Baron Hans Ernst von Kottwitz (1757-1843), 
w’ho became his “ spiritual father,” and of the historian Neander. 
Before deciding on the career of theological professor, he had in 
view’ that of a missionary^ in the East. Meanwhile he was feeling 
the influence to a certain degree of the romantic school, and of 
Schleiermachcr and Hegel too, though he never sounded the 
depths of their systems. At length, in his twenty -first year, 
he finally decided to adopt the academical calling. In 1821 
he w’as Privatdozent and in 1823 became professor extraordi- 
narius of theology in Berlin, though he was at the same time 
active in the work of home and foreign missions. He lectured 
on the Old and New Testaments, theology, apologetics and the 
history’ of the church in the i8th century. In 1821 appeared 
his first w’ork, Sufismus, sive iheosophia Persarum panlheistica ; 
following the same line of study he published BliUensammlioig 
aus der morgenldndischen Mystik (1825) and Speculative Trini- 
tdtslehre des spdle^en Of tents (1826). His w'ell-known essay on the 
nature and moral influence of heathenism (1822) was published 
by Neander, with high commendation, in his Denkwiirdigkeiten ; 
and his Commentary on the Epistle to the Romans (1824) secured 
him a foremost place amongst the most suggestive, if not the 
most accurate, Biblical interpreters of that time. Another 
work, which was soon translated into all the principal European 
languages. Die wahre Weihe des Zweiflers (1823; 9th ed., with the 
title Die Lehre von der Siinde und dem Versdliner, 1870), the out- 
come of his own religious history, procured for him the position 
which he ever after held of the modern Pietistic apologist of 
Evangelical Christianity. In 1825, w’ith the aid of the Prussian 
government, he visited the libraries of England and Holland, 
and on his return was appointed (in 1826) professor ordinarius of 
theology at Halle, the centre of German rationalism, where he 
afterwards became preacher and member of the supreme consis- 
torial council. Here he made it his aim to combine in a higher 
unity the learning and to some extent the rationalism of J. S. 
Semler w’ith the devout and active pietism of A. H. Francke; 
and, in spite of the opposition of the theological faculty of the 
university, he succeeded in changing the character of its theology. 
This he effected partly by his lecture.s, particularly his exegetical 
courses, but, above all, by his personal influence upon the 
students, and, after 1833, by his preaching. His theological 


position was that of a mild and large-hearted orthodoxy, which 
laid more stress upon Christian experience than upon rigid 
dogmatic belief. On the two great questions of miracles and 
inspiration he made great concessions to modern criticism and 
philosophy. The battle of his life was on behalf of personal 
religious experience, in oppo.sition to the externality of rational- 
ism, orthodoxy or sacramentarianism. Karl Schwarz happih 
remarks that, as the English apologists of the 18th century wcrt‘ 
themselves infected with the poison of the dci^ts whom they 
endeavoured to refute, so Tholuck absorbed some of the heresies 
of the rationalists whom he tried to overthrow. He was also 
one of the prominent members of the Evangelical Alliance, and 
few men were more widely known or more beloA ed throughout 
the Protestant churches of Europe and America than he. He 
died at Halle on the loth of June 1877. As a preacher, Tholuck 
ranked among the foremost of his time. As a teacher, he showed 
remarkable sy’mpathy’ and won great success. .Vs a thinker he 
can hardly be said to have been endowed tvitb great creative 
power. 

After his commentaries (on Romans, the Gosj)!*! of John, the 
Sermon on the Mount and the Elpistlo to the Hebrews) and several 
volumes of sermons, his best-known books are Stiniden christlicher 
Andacht (1839; 8th ed., 1870), intendcxl to lake the ])lace of J. H. D, 
Zschokke's standard rationalistic work with the same title, and his 
reply to David Strauss's Life of Jesus [Glaubwurdigkeit der evangelt- 
schen Geschichte, 1837). Ho published at various times valuable 
contributions towards a history of rationalism — Vorgeschichte des 
National ismus (1853-1802), Geschichte des Rationahsmus (1865), i. 
and a number of essays connected with the history of theology 
and especially of apologetics. His views on inspiration were indicate 
in his work Die Propheten und Hire IVeissagungen (18O0), in his essay 
on the" Alto Inspirationslchre,” in Deutsche Zeitschri ft fur christliche 
Wissenschaft (1850), and in his Gesprdche iiber die vornehmstsn 
Glaiibensfragen der Zeit (i8.|6; 2nd ed., 18O7). 

He also contributed many articles to Herzog-Hauck’s Nealen- 
cylilopddie, and for several years edited a journal (1830-1849), 
Literarischer A nzeiger. 

Sec Das Leben Tholuchs, by L. Witte (2 vols., 1884-1880); 
A, Tholuck, ein Lebensabriss, by M. Kahlcr (1877), Bic sfimc 
author's art. "Tholuck," in Hcrzog-Hauck’s Realencyklopcidie\ 
" Zur Hrinnerung an Tholuck," by C. Siegfried, Protestantise he 
Kirchzeitung (1885), No. 45, and 1886, No. 47; Karl Schwarz, Zur 
Geschichte der neuesten Thcologie (4tli (*<1., 1869) ; F. W. E'. Nippold's 
Handbiich derneuesten Kircheneeschichte; cf. Philip Schaff, Germany ■ 
its Universities, Theology and Religion (1857), ajul the aiticlc in 
tlio Allgemeine deutsche Riographie. 

THOMA, HANS (1839- ), German painter, wa.s born at 

Bernau in the Black Forest. Having started life as a painter 
of cluck-facc.s, he entered in 1859 the Carlsriihe academy, where 
he studied under Schirmer and Des Coudres. He subsequently 
studied and worked, with but indifferent success, in Diisseldorf, 
Paris, Italy, Munich and Frankfort, until his reputation became 
firmly established as the result of an exhibition of some thirty 
of his paintings in Munich. In spite of his studies under various 
masters, his art has little in common with modern ideas, and is 
formed j)artly by his early impressions of the simple idyllic life 
of his native district, partly by his sympathy with the early 
German masters — particularly wath Altdorfer and Cranach. 
In his love of the details of nature, in his precise (though by no 
means faultless) drawing of outline, and in his predilection for 
local colouring, he has distinct affinities with the prc-Raphaclites. 
Many of his pictures have found their way into two private 
collections in Liverpool. A portrait of the artist, and two 
subject pictures, “ The Guardian of the Valley ” and “ Spring 
Idyll,” a.re at the Drc.sdcii Gallery; “Eve in Paradise” and 
“ The Open Valley ” at the Frankfort Museum. Other impor- 
tant pictures of his are “ Paradise,” Christ and Nicodemus,” 
“ The Flight into Egypt,” “ Charon,” “ Piet.\,” “ Adam and 
Eve,” “ Solitude,” “ Tritons,” liesidcs many landscapes and 
portraits. He has also produced numerous lithographs and pen 
drawings, and some decorative mural paintings, notably in a 
cafe at Frankfort, and in the music room of Mr Pringsheimer^s 
house in Munich. 

THOMAR, a town of central Portugal, in the district of 
Santarem; on the river Nabao, a tributary of the Zezere, 4 m. 
from Paialvo railway station, which is 89 m. N.E. of Lisbon 
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by the main line to Oporto. Pop. (1900), 6888. Thomar 1 
contains examples of the best Portuguese architecture from the | 
i2th centiity to the 17th. The ruined castle of the Knights ’ 
Templar, given to that order in 1159, is said to occupy the site 
of the ancient Nabantia. On the suppression of the Templars, 
who had done good service against the Moors, King Diniz of 
Portugal founded the Order of Christ in 1314. The convent 
palace of the Knights of Christ includes a church and cloister 
dating from the 12th century, two cloisters and a chapter-house 
added in the 15th century by Prince Henry the Navigator, a 
very fine 16th century church built in the Munoellian or Manue- 
line style by Joao de Castilho, to which the older church served 
as a chancel, and other buildings erected later. The convent 
contains Flemish and Portuguese paintings of the i6th century, 
of the so-called “ Grao Vasco ” school. Its aqueduct, 3 m. long, 
was built 1595-1615. Other interesting buildings are the 
churches of Santa Maria do Olival, rebuilt in the Gothic style 
in 1450 on the site of an older Templar foundation; Sao Joao 
Baptista, also Gothic, built in 1490, but with Manoellian addi- 
tions; Nossa Senhora da Con9ei9ao, Renaissance of 1579; and 
the palace of Prince Henry the Navigator, restored in the i6th 
century by Queen Catherine, widow of John III. 

THOMAS, ST, one of the twelve apostles. The synoptical 
Gospels give only his name, associating him in their lists with 
Matthew (Matt. x. 3; Mark iii. 18; Luke vi. 15); in Acts i. 13 he 
is coupled with Philip. In the Gospel of John (xi. 16; xiv. 5; 
XX. 24 seq.; xxi. 2) he appears in a characteristic light, full of 
personal devotion and ready to die with his Master, but slow to 
grasp the true significance of the personality of Jesus, and 
incredulous of the resurrection till direct evidence convinces 
him of its truth and at the same time of the Divinity of his 
risen Lord. Jt)hn translates the Aramaic name or surname 
Thomas by the Greek equivalent Didymus (twin). Tradition 
has it that he was the twin brother of a sister Lysias (his parents 
being Diophancs and Rhoa, and his birthplace Antioch; “XII. 
Apost. Patriae/’ in Chrem. Pasrh, ii. 142), or of a brother Eliezer 
(Horn. Clem. ii. i), or, according to the Syriac Ada Thomae 
(ed. Wright, Eng. trans., pp. 155, 180), of Jesus Himself. The last 
form of the tradition seems to be derived from the name Judas 
Thomas, which he bears in Edessene legend (cf. Eusebius, H.E. 
i. 13, 10), and implies the identification of Thomas with Judas, 
the brother of the Lord. The most ancient tradition makes 
Thomas the evangelist of Parthia (Eus. ILE. iii. i, 1); and at 
Edessa, which claimed to possess his bones, it was related that 
their missionary Addai {Doctrine of Addai, ed. l^hillips, 1876, 
p. 5), whom Eusebius calls Thaddacus (JI.E. i. 13), was sent to 
them by him. Later tradition, originating with the Acta 
Thomae i and accepted by catholic teachers from the middle of 
the 4th century, makes him proceed to India and there suffer 
martyrdom. The Indian king Gimdaphar of the Acta is, however, 
certainly identical with the historical Gondophares, whose 
dynasty was Parthian, though his realm included regions 
loosely reckoned to India. The Parthian and Indian missions 
of Thomas may perhaps therefore be regarded as derived from a 
single tradition, but it is vcr>’^ doubtful whether it is based on 
any historical facts. The oldest extant tradition is that St 
Thomas did not suffer martyrdom at all (Heracleon ap. Clem. 
Alex. Strom, iv. 9). The best investigation of the traditions 
connecting St Thomas with India is that by W. R. Philipps 
{Indian Antiquary, igo$,xxxu. 1-15,145-160). The ingenious 
conjectures of von Gutschmid {N. Rhein. Mus. xix. i6t •eq.)«and 
Sylvain Ldvi {Journ. asiatiqiie, 1897, p. 27 seq.) arc greatly 
weakened by the fart that they do not start from a consideration 
of the names in their original Syriac form. Bishop Medlycott’s 
India and the Apostle Thomas (1905) is wholly uncritical. 

The Acta Thomae, very imperfectly published by Thilo (1823) 
and Tischendorf (1851), have been edited in Greek by Bonnet 
(Leipzig, 1883, 2nd ed., with new matter, 1903), and in the original 
Syriac, with an English translation, by W. Wright {Apocryphal 
Acts, 2 vols., London, 1871). Sec also Lipsius, Die apocryphen 
Apostelgesch. ii. 423-425 (2nd ed. ; Brunswick) ; F. C. Burkitt in Journ. 

T neol. St, i. 280 seq. , ii. 94. The A eta are said by Photius to be a part 
of the UeptoBoi ruy hnwrBKaav of the Gnostic X^ucius Charinus, 


but this unknown personage is to bo thought of as a collector of 
Cinostic " Acts of Apostles,*' rather than as the first author. In 
spite of extensive Catholic revision, the “ Acts of Thomas " form one 
of the most interesting monuments of Syriac Gnosticism. Internal 
evidence assigns them with great probability to the school of Barde- 
sancs, and the very ancient allegorical hymn about the soul which is 
pre-servetl in the Syriac text (p. 274 se(i.,Kng. trans., p. 238 seq.) is per- 
haps by Bardesanes himself (cf. Ndldeke in Z.DM.G., 1871, p. 676). 
This hymn was translated into the Greek Acta, along with the rest 
of the work (Bonnet, pp. 219-224, Anal, holland. xx. 158-164). 
It is one of the most remarkable pieces in Syriac literature, and has 
been edite<l separately by A. A. Be van, Texts and Studies, v. 3 
(Cambridge, 1897). A iiictrical English version is given in F. C. 
Burkitt’s Early Eastern Christianity, p. 218 seq. (London, 1904). 

(F. C. B.) 

“ Christians of St Thomas ’’ is a name often applied to the mem- 
bers of the ancient Christian churches of southern India, which 
claim him as their first founder, and honour as their second 
founder a certain bishop named Thomas, who is said to have 
come with some presbyters from Jerusalem to Malabar in 
A.B. 345.^ According to their tradition, St Thomas went from 
Malabar to Mylapur, now a suburb of Madras, where the shrine 
of his martyrdom, rebuilt by the Portuguese in 1547, still stands 
on Mt St 'rhomas, and where a miraculous cross is shown 
with a Pahlavi inscription which may be as old as the end of the 
7th century. We know from Cosmas Indicopleustes that there 
were Christian churches of Persian (East-Syrian) origin, and 
doubtless of Nestorian creed, in Ceylon, in Malabar, and at 
Caliana (north of Bombay) before the middle of the 6th ccntuiyq 
and even then St Thomas, the reputed apostle of Persia, may 
have been their special saint. The ancient churches of southern 
India never died out or wholly lost their sen.se of connexion 
with their mother church, for we find them sending deputies 
in 1490 to the Nestorian patriarch Simeon, who furnished them 
with bishops (Assemani, Bib. or. iii. i, 590 seq.). Hard pressed 
by the Moslems, they welcomed the approach of the Portuguese, 
but proved by no means tractable to efforts to bring them within 
the Roman obedience. At length a formal union with Rome 
was carried through in the synod of Diamper (1599). Syriac 
was to remain the ecclesiastical language, but the service books 
were corrected and purified from error. A century and a half 
of foreign Jesuit rule followed, but the love of independence 
was not lost. A great .schism took place in 1653, and of 200,000 
Christians of St Thomas only 400 remained loyal to Rome, 
though many of their churches were soon won back by the 
Carmelites. Those who remained independent fell under the 
influence of the Jacobite Mar Gregorius, styled patriarch of 
Jcnisalem, who reached Malabar in 1665 as an emissary from 
Ignatius, patriarch of Antioch. From his time the independent 
Christians have been Jacobites, the counter-efforts of the Nesto- 
rians under Mar Gabriel, bishop of Azerbaijan, having apparently 
come to nothing after his death in 1730. Since the visit of 
Claudius Buchanan, whose Christian Researches in Asia (1811) 
excited great interest, much has been done for the Christians 
of South India by English missionary effort, and Anglicans 
have cultivated friendly relations with the clergy of the inde- 
j)endent native church, while discouraging dependence on the 
Jacobite patriarch of Antioch. 

A valuable though tedious and ill-arranged history of the Christians 
of St Thomas is that by W. Gcrmann, Die Kirche der Thomaschristen, 
(Giitcrsloh, 1877). See also La Croze, Histoire du christianisme 
des Indes (the Hague, 1724); Alexius de Menezcs,|//is/ozm ecclesiae 
malabaricae (Latin by F. Kaulin, Rome, 1745) (especially f#r the 
synod of Diamper) ; i^auliniis a S. Ikirtholomacf-), India orientalis 
Christiana (4to, Rome, 1 794) ; George Milne Rae, The Syrian Church 
in India (Edinburgh and London, 1892). 

THOMAS A KEMPIS {c, 1380-1471), the name by which the 
Augustin ian canon and writer Thomas Hammerken (Hammer- 
chen, Malleolus) i.s commonly known. He was bom in 1379 
or 1380 in the town of Kempen, lying about 15 miles north-west 
of Diisseldorf, in one of the many patches of territory between 

* Sec the sketch in Syriac of the history of the church of Malabar 
printed and translated by Land, Anecd. Syr. i. 24 seq. It was sent 
to Schaaf at Leiden in 1 720 by Mar Gabriel, the last Nestorian bishop 
in Malabar (see Germann, p. 542). 
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the Meuse and the Rhine belonging to the archiepiscopal prin- 
cipality of Cologne. “ Ego Thomas Kempis/’ he says in his 
chronicle of the monastery of Mount St Agnes, “ scholaris 
Daventriensis, ex diocesi Coloniensi natus.” His father was 
a poor hard-worked peasant ; his mother “ ad cuslodiam rei 
doinesticae attenta, in opere alacris, in victu sobria, in potu 
abstemia, in verbo paucu, in factis pudica/’ as her son fondly 
says, kept a dame’s school for the younger children of the town. 
John and Gertrude Hanimcrken liad two sons, John and Thomas, 
botli of whom found their way to Deventer, and thence to 
Zwolle and to the convent of Mount St Agnes. 'Phomas reached 
Deventer when he was barely twelve )-ears old, was taught 
by a dame the beginnings of his learning, and in a few months 
to his great joy entered the classes of Florcntius Radewyn. 
After the fashion of the time he was called Thomas from Kempen, 
and the school title, as was often the case then, pushed aside 
the family name. Thomas Hammerkcn was forgotten; 'Phomas 
i\ Kempis has l^ecome known to the whole Christian world. 

'Phis school at Deventer had become famous long before 
Thomas k Kempis was admitted to its classes. It had been 
founded by Gerhard Grotjt ((/.v.), a wealthy burgher who had 
been won to pious living mainly through the intluence of Riiys- 
broeck, the Flemish mystic. It was at Deventer, In the midst 
of this m>stical thcolog)' and hearty practical benevolence, 
tliat Thomas i Kempis was trained. Gerhard Groot was his 
saintly ideal. Florcntius Radewyn and Gerhard’s other early 
disciples were his heroes; their presence was his atmosphere, 
the measure of their lives his horizon. Hut he was not like them ; 
he was not an educational reformer like Radewyn, nor a man of 
alTairs like Gerhard. He liked books and quiet corners all his 
days, he says; and so, when conviction of sin and visions of 
God’s grace came to him in the medieval fashion of a dream 
of the anger and forgiveness of the Virgin, Florentius told him 
that a monk’s life w'ould suit him best, advised him to join the 
August inian order, and sent him to Zwolle to the new convent 
of Mount St Agnes, where his brother John was prior. Thomas 
was received there in 1399, he professed the vows in 1407, 
received priest’s orders in 1413, became sub-prior in 1425 
and died on the 8th of August 1471, being ninety-one years old. 

The convent of Mount St Agnes was poor, and most of the 
monks had to earn money to support their household by copying 
MSS. Thomas was a mo.^t laborious copyist : missals, books 
of devotion, and a famous MS. Hiblc were written by him. He 
also \mjte a large number of original writings, most of them 
relating to the convent life, vshich was the only life he knew. 
He wrote a chronicle of the monaster)' and several biographies — 
the life of Gerhard Groot, of Florentius Radewyn, of a Flemish 
lady .St Louise, of Groot’s original disciples; a number of tracts 
on the monastic life — The Monk's Alphabet, The Discipline 
of Cloisters, A Dialogue of Novices, The Life of the Good Monk, 
The Monk's Epitaph, Sermons to Novices, Sermons to Monks, 
The Solitary Life, On Silence, On Poverty, Humility and Patience', 
two tracts for young people — A Manual of Doctrine for the 
Young, and A Manual for Children] and books for edification — 
On True Compunction, The Garden of Roses, The Valley of 
Lilies, The Consolation of the Poor and the Sick, The Faithful 
Dispenser, The Sotd's Soliloquy, The Hospital of the Poor. He 
also left behind him three collections of sermons, a number of 
letters, some hymns and the famous Imitatio Christi (though 
his authorship of this has been disputed). These writings help 
us to see the man and his .surroundings, and contemporary 
pious records make him soniething more than a shadow. We 
see a real man, but a man helpless anywhere save in the study 
or in the convent — a little fresh-coloured man, with soft brown 
eyes, who had a habit of stealing away to his cubiciilum whenever 
the conversation became too lively; somewhat bent, for it is 
on record that he stood upright when the psalms were chanted, 
and even rose on his tiptoes with his face turned upwards; 
genial, if shy, and occasionally given to punning, as when he 
said that he preferred Psalmi to Salmones; a man who perhaps 
led the most placid uneventful life of all men who ever wrote a 
book or scribbled letters. It was not that he lived in uneventful 


times : it is impossible to select a stormier period of Furopean 
history, or a period when the stir of the tinu‘S made its way 
so w'cll into the obscurest corners. Bohemia, Huss leading, 
was ablaze in revolt at one end of Europe; France and England, 
then France and Burgundy, w'ere at death-grips at the othir. 
Tw'o popes anathematized each other from Avignon and from 
Rome, and zealous churchmen were at their wits’ end to concoct 
ways and means, by general councils of (’onstance and Basel 
and otherwise, to restore peace to a distract<‘(l church, and to 
discipline the clergy into decent living. But 'riiomas knew 
notliing about all this. He was intent on hi.s coj)ying, on his 
little l>ooks, and on his quiet conversations. His very bio- 
graphies are colourless. He had not even the common interest 
in the little world coming up to the convent gate which most 
monks may be supposed to have. His brethren made him 
oeconomiae prcfecliis, but he w'as too simple in worldly affairs " 
and too absent-minded for the post, and so they deposed him 
and made him sub-prior once mure. And yet it is this placid 
kindly fresh-coloured old man who has comt down to us as 
the author of that book the hnitaiion of Christ, which has been 
translated into more languages than any other book save the 
Ibble, and w'hich has moved the hearts of so many men of all 
nations, characters and conditions of life. 

On the controversy as to the author of tlic Imitatio, see the article 
Imitation of Christ. See also James Williams, 7 homas of Kempen 
(1910). 'Hic classical edition of the works of Thomas a Kempis by 
Stiinmalius— TAema.s Malleoli a Kempis opera omnia { \ vols. in l, 
1O07) — has been many times reprinted. A critical edition in 8 vols. 
by M. J. Bold, has also been undcrUiken. The best accounts in ling- 
lish ut Thomas k Kempis are those by S. Kcttlew’ell (i88z) and 1 ^. R. 
iTuiso (1887), written from the JTotestint and the Catholic stand- 
points respectively. A penny tract by I'. K. Cruise, entitled Outline 
of the Life of Thomas <) Kempis (1904), contains substantially all 
that is known concerning him. ( T. M. L.) 

THOMAS (d. 1100), archbishop of York, was a native of 
Bayeux, and is usually called Thomas of Bayeux. His father 
was a priest named Oshert, and Samson, bishop of Worcester 
from 1086 until his death in May 1112, was his brother. Owing 
largely to the generosity of Odo, bishop of Bayeux, 'I'hoinas 
studied in France, Germany and Spain and became known as a 
.scholar; then he became one of Bishop Odo’s ollicials and after 
to66 one of William the Conqueror’s chaplains, or .score Uirics. 
fn 1070 he succeeded Aldred as archbishop of York, but declining 
to promise obedience to the archbishop of ('anterbury, Lanfraiic, 
the latter prelate refused to consecrate him. King William, 
lunvevcr, induced him to submit and he was consecrated, but 
his profession of obedience was to Laiifranc personally and not 
to the archbishops of Canterhury. In 1071 both archbishops 
travelled to Rome for their palls, and while there Thomas wished 
Pope Alexander II. to decree the equality of the sees of Canter- 
bury and York. The pope, however, referred the disjmte to a 
r.oimcil of English prelates, and this met at Windsor at Whitsun- 
tide 1072. It was then decided that the archbishop of Canter- 
bury was the superior of the archbishop of York, who had no 
rights south of the Humber, but whose province included Scot- 
land. But this decision did not put a period to the dispute. It 
broke out again, and in 1092 and again in 1093 Thomas protested 
against what he regarded as infringements of his archiepiscopal 
rights, 'fhe first of these occasions was over the dedication 
of the cathedral built by Remigius at Lincoln, and the second 
was over the con.sccratiun of Si Anselm to the archbishopric 
of Caii:crbury. In 1100, during Anselm’s exile, 'rhuinus 
reached London too late to crow’n Henry I., the ceremony 
having been hurriedly performed by Maurice, bishop of London, 
hut his anger at this slight was soon appeased. He died at 
York on the i8th of November iioo. Thomas rebuilt the 
minster at York, where he appears to have been an excellent 
archbishop; he knew something of (hurch music and wrote 
hymns. 

'I'homas had a nephew, 'I’homas, the son of his brother Samson, 
who was also archbishop of York. The younger Thomas became 
archbishop in 1 108 and like his uncle he refused to promise obedi- 
ence to the archbishop of Canterbury; his consecration was tlien 



THOMAS MAGISTER— THOMAS, A. G. 865 


delayed and the dispute was still unsettled when St Anselm 
died in April 1109. Henr>^ 1 . and his bishops then decided 
a/.^ainst Thomas, who was forced to make the necessary^ promise 
and was consecrated in London in June 1109. 11 c died at 

licvcrlev tm the 24lh of February 1114. 

THOMAS, surnamed M agister {i.e, ofliciorum),^ also known as 
a monk ])y the name Theodulos Monachos, a native of Thrssa- 
lonica, I’.yzantine scholar and grammarian, and confidential 
adviser of Andronicus IT, ^1282-1328). ITis chief work, ‘EK-Aoyt; 
*Ovo/xaTojc Kat ^PrjfidrtDv Attikwi'^ is a collection of selected 
Attic words and phrases, partly arranged in alphabetical order, 
compiled as a help to Greek composition from tlic works of 
rhiynicluis, Ammonius, Herodian and Moeris. Kc also wrote 
scholia on Aeschylus, S()i)hoclcs, Euripides (with life), and three 
of the comedies of Aristophanes; the sc'holia on Pindar, attributed 
to him in two MSS., arc now assigned to Demetrius Triclinius. 
His speeches and letters consist partly of declamations on the 
usual sophistical themes, partly deal with contemporary histo- 
rical events : an argument between tlie fathers of Cynegirus and 
Callimac hus (two Athenians who fell at Marathon) as to which 
had the better claim to have the funeral oration pronounced 
over him first; a discussion on the duties of a king and of his 
.subjects; a defence of the Byzantine general Chandrenos 
addressed to the emperor; a letter on the cruelties of the Catalans 
and Turks in Thessaly and Macedonia; a congratulatory letter 
to Theodorus Mctochita; a panegyric on the king of Cyprus. 

Editions of the by F. Kitschl (1832), C. Jacobi tz (1833) 

and C. D. Beck (1830); other works in ]. P. klepie, Patrolo^ia 
graerct, cxlv.; sec also C. Krumbachcr, Geschichte der byzantinischen 
LiKe/dtiir (1897). 

THOMAS OP CELANO, Franciscan friar and disciple and 
biogra[)her of St Francis of Assisi. Born at Cclano in the 
Abriizzi, he joined St Francis probably about 1214, and he 
aj)pears to have been one of the first band of friars wdio went into 
Germany. He was commissioned by Gregory IX. to write the 
Life of St Francis, and in 1229 he completed the First Legend) 
in 1247 at the command of the minister general he composed 
the Second Legend, and a few years later the Tract on the 
Mirades of St Francis. lie also composed in 1255 the 
of St Clare; and he is one of those to whom the sequence Dies 
irae is attributed. 

Thomas of Cclano's writings on St ITancis have been critically 
edited by E. d'Alenv'on in tqoO; the value of this w’ork is enhanced 
by the fact that critical opinion is veering round to the view that 
Thomas of Cclano is the best authority for the life of the sjunt 
(see “ Note; on the Sources," appended to article Francis of Assisi). 

An English translation {The Liven of S. Francis of Assisi by 
Brother Thomas of Cclano) by A. G. Ferrers Howell appc4i.red in 1908. 
All that is known of Thomas of Cclano is brought together in l£douard 
(i’Alcngon's Prolegomena; see also introduction to F'errers Howell’s 
translation. (TC. C. B.) 

THOMAS OF ERCELDOUNE, called also The Rhymer, and 
sometimes given the surname of Learmont {fl. ?i220'-?i297), 
poet and prophet in the legendary literature of Scotland. The 
historical person of that name figures in two charters of the 13th 
century, and from these it appears that he owmed lands in 
Erceldoune (now Earlstoun), in Berwickshire, which were made 
over by his son and heir on the 2nd of November 1294 to 
the foundation of the Holy Trinity at vSoltra (or Soutra) on the 
borders of the .same county. This would seem to imply that 
Thomas the Rhymer was already dead, but J. A. IT. Murray, 
who edited The Romance and Prophecies (JL.E.'L.S., 1875), thinks 
that he was living three years later in a Cluniac priory in 
Ayrshire. He figures in the works of Barbour and Harry the 
Minstrel as the sympathizing contemporary of their heroes, and 
Walter Bower, w'ho continued the Scotichronicon of Fordun, 
tells how he prophesied the death of Alexander III. in 1285. 
Barbour makes the bishop of St Andrews in 1306 express a hope 
that a prophecy of Thomas referring to Bruce will come true; 
and W^ntoun says that he foretold the battle of Kilblane. In 
the folk-lore of Scotland his name is associated with numerous 
fragments of verse of a gnomic and prophetic character. The 

1 For the duties of this important office, sec J. B. Bur}*', Later 
Roman Empire (1889), i. 45. 


romance of Thomas and the clf-queen was attributed to Ercel- 
dounc by Robert Manny ng de Brunne, but the earliest text, in 
the Aucliinlcck MS. in the Advocates’ library , Edinburgh, is in 
a dialect showing southern forms, and dates from the beginning 
of the 14th century. It may be based on a genuine work of 
Thomas, a version by him of the widely diffused Tristan Saga. 
This text was published in 1804 by Sir Walter Scott, and was by 
him assigned to the Rhymer. The most widely accepted 
opinion is that it is a translation of a French original. The 
Rhymer’s lands at Earlstoun are still identified. In 1840 died 
the last of a family named Learmont, which claimed descent 
from the poet. It may be noted that the Russian poet Michael 
Lermontov claimed Thomas of Erceldoune as his ancestor. 

See J. A. n. Murray’s edition of The Romance and Prophecies 
(E.E.T.S., 1875); BrandTs Thomas of Erceldoune (Berlin, 1880), 
and Kdlbing's Die nordische und die englische Version der Tristransage 
(Hcilbrqnn,i882) ; also McNeill’s Sir Tristrem (S.T.S., 188O); Lumby’s 
Early Scottish Prophecies (E.E.T.S., 1870), and the reprint of the 
Whole Prophesie of Scotland (1O03) by the Bannatyno Club (1833). 

THOMAS OP MARGA, a Ncstorian bishop and author of an 
important monastic history in Syriac, who flourished in the 
9th centuiy a.d. He w’as born early in the century, probably 
of Persian parents, in the region of Sale.kh to the north-cast of 
Mosul. As a young man he became in 832 a monk of the famous 
Ncstorian monastery of Beth *Abhe, which was situated at 
the confluence of the Great Zab whth one of its tributaries, 
about 25 m. due east of Mosul. A few' years later he was acting 
as secretary to Abraham, who had been abbot of Beth *Abhe, 
and was catholicus (patriarch) of the Nestorians from 837 to 
850. At some date during these 13 years Thomas w'^as promoted 
by Abraham to be bishop of Marga, a diocese in the same district 
as B(‘th ‘Abbe, and afterwards he was further advanced to be 
a metropolitan of Beth Garmai, a district farther to the south- 
east in the mountains which liorder tlie Tigris basin. It was 
during the period of his life at Beth ‘Abhe and his bishopric 
lluit he composed The Book of Goinmors, which is in the main a 
histor)^ of his own monaster}", but includes lives of holy men in 
other parts of Mesopotamia and the regions cast of the Tigris. 
The work was probably planned in imitation of the famous 
Paradise of Palladius, the hislor}' of Egyptian monasticism 
which had become well known to vSyriac-speaking Christians in 
the version of 'Anan-L ho (6th eentiir}'). 

The Book of Governors has boi'ji edited with an EnglivSh translation 
and a copious introduction by K. W. Budgo (2 vols., London, 1803), 
who claims that " it occupies a unique position in Syriac literature, 
and it fully disserves the vnioration with which it has been and is 
still regarded by all classes of Nestorians to whom it is know'n." 
It gives a detailed history of the great monastery of Both 'Abhe 
during its three centuries of existence dfjwii to the author’s time. It 
is full of interesting narratives of saintly men told in a iitiive and 
candid sjnrit, ami it throws much light on tlio history of Christianity 
in the 3 ’crsian dominions. There is a later cilition by P. B'jdjan 
(Paris, 1901). (N. M.) 

THOMAS, ARTHUR GORING (1850-1892), English musical 
composer, was the youngest sou of Freeman Thomas and Amelia, 
daughter of Colonel Thomas Frederick. He was born at Ratton 
Park, Sussex, on the 20th of Novemlicr 1850, and educated at 
Hailey bury College. He was intended for the Civil Service, 
but delicate health interfered with his studies, and in 1873 
went to Paris to cultivate the musical talent he had dispHyed 
from an early age. Here he studied for two years with Emile 
Durand. In 1875 he returned to England, and in 1877 entered 
the Royal Academy of Music, where for three years he studied 
under Ebenezer Prout and Arthur Sullivan, winning twice the 
Luca.s medal for composition. At a later period he received 
some instruction in orchestration from Max Bruch. His first 
published composition was a song, '‘Le Roi Henri,” which 
appeared in 1871. An early comic opera, Don Braggadocio 
(libretto by his brother, C. I. Thomas), was apparently un- 
finished; some of the music in it was afterwards used for 
The Golden Web. A selection froip his second opera, The Light 
of the Harem (libretto by Clifford Harrison), was performed 
at the Royal Academy of Music on the 7th of November 1879, 
with such success that Carl Rosa commissioned him to write 
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(lib hjtto by T. Marzials and A. Randegger), which was 
produced at Drur>’ Lane on the 26th of March 1883. Two years 
later it was given (in German) at Cologne and ILamburg, and in 
1890 (in French) at Coven t Garden. On the i6th of April 1885 
Rosa produced at Drury Lane Thomases fourth and best opera, 
Nadeshda (libretto by Julian Sturgis), a German version of 
which was given at Breslau in 1890. A fifth opera. The Golden 
Web (libretto by F. Corder and B. C. Stephenson), slighter 
than its predecessors, was produced (after the composer’s death) 
at Liverpool, Feb. 15, and at the Lyric Theatre, London, Mar. ii, 
1893. Besides these dramatic works Thomas’s chief composi- 
tions were a psalm, Out of the Deep,” for soprano solo and 
chorus (London, 1878); a choral ode, “ The Sun Worshippers ” 
(Nonvich, 1881), and a suite de ballet for orchestra (Cambridge, 
1887). A cantata, The Swan and the Skylark^ was found in 
pianoforte score among his MSS. after his death : it was orches- 
trated by C. Villicrs Stanford, and produced at the Birmingham 
Festival of 1894. His minor compositions include over 100 
songs and duets. In 1891 Thomas became engaged to be 
married; shortly after^va^ds he showed signs of mental disease, 
and his t areer came to a tragic end on the 20th of March 1892. 
He was buried in Finchley cemetery’. Goring Thomas occupies 
a distinct place among English composers of the 19th century. 
His music, which shows traces of his early French training, 
reveals a great talent for dramatic composition and a real gift 
of refined and beautiful melody. Personally the most amiable 
of men, he was most critical of his own work, never attempting 
anything for which he felt he was unfitted, and constantly 
revising and rewriting his compositions. (W. B. S.*) 

THOMAS, CHARLES LOUIS AMBROISE (1811-1896), French 
musical composer, was born at Metz on the 5th of August 1811. 
He studied at the Paris Conser\’atoire, and won the Grand Prix 
de Rome in 1832. Five years later (in 1837) his first opera, 
La Double eehelle, was produced at the Opera Comiejue. For 
the next five-and-twenty years Thomas’s productivity w^as 
incessant, and most of his operatic w'orks belonging to this 
period enjoyed an ephemeral popularity. A few of these arc 
still occasionally heard on the Continent, such as Le Cdid (1849), 
LeSonged'une nuii d'ete (1850), Psyche The overture to 
Raymond (iS si) has remained popular. So far the composer’s 
operatic career had not been marked by any overwhelming 
success. He occupied a place among the recognized purveyors 
of operas in the French capital, but could scarcely claim to 
having achieved European renown. The production of Mignon 
at the Op6ra Comique in 1866, however, at once raised Ambroise 
Thomas to the position of one of the foremost French composers. 
Goethe’s touching tale hud very happily inspired the musician; 
Mine Galli Mari^, the original interpreter of the title-role, 
had modelled her conception of the part upon the well-known 
picture by Ary Scheffer, and Mignon at once took the fancy of 
the public, its success being repeated all over the Continent. 
It has since remained one of the most popular operas belonging 
to the second half of the iqth century. Thomas now attempted 
to turn Shakespeare’s Hamlet to operatic account. His opera 
of that name was produced with success at the Paris Opera in 
1868, where it enjoyed a long vogue. If the music is scarcely 
adequate to the subject, it nevertheless contains some of the 
composer’s best work. The scene of the esplanade is genuinely 
dramatic, the part of Ophelia is poetically conceived, and the 
ballet music is very brilliant. Ambroise Thomas’s last opera, 
Fraufoise de Rimini, was given at the Opera in 1882, but has 
not maintained itself in the repettoire. Seven years later La 
Tern pete, a ballet founded on Shakespeare’s play, was produced 
at the same theatre. Ambroise Thomas succeeded Auber as 
director of the Paris Conservatoire in 1871. His music is often 
distinguished by refined touches which reveal a sensitive mind, 
and there is a distinct element of poetry in his Mignon and 
Hamlet, two operas that should suffice to keep the compo.ser’s 
memory green for some time Co come. He died on the 12th of 
February 1896. (A. He.) 

THOMAS, GEORGE (^. 17 56-1802), British military adventurer 
in India. Thomas was born of poor parentage in Ireland in 


1756, deserted from the British Navy in Madras, and made his 
way north to Delhi, where he took service under the begum 
Sainru of Sardhana. Supplanted in her favour by a Frenchman, 
he transferred his allegiance to Appa Rao, a Mahratta chieftain, 
and subsequently set up an independent kingdom of his own 
in Hariana with his capital at Ilansi. Thomas was a man of 
great personal strength and daring, and considerable military 
genius. In the turmoil of falling kingdoms in the India of that 
day his sword was always at the service of the highest bidder; 
but he had the virtues of his profession — he ne\ er betrayed an 
employer, was kind and generous to his soldiers, and was alway.v 
ready to succour a woman in distress. He cherished dreams 
of conquering the Punjab, and fought one of his best camjmigns 
against the Sikh chiefs ; but he was finally defeated and captured 
by Sindhia’s army under General Perron {(/.v,). His iron 
constitution was broken by exposure and excessive drinking, 
and he died on his way down the Ganges on the .:2nd of August 
1802. 

See Francklin, Military Memoirs of Mr George Thomas (1803); 
Compton, Military Adventurers of Hindustan (189.:). 

THOMAS, GEORGE HENRY (1816-187 o), American generals 
was born in Southampton county, Virginia, on the 31st of July 
1816. Graduating from West Point in 1840, he served as an 
artille y subaltern in the war against 'the Seminole Indians 
in Florida (1841), and in the Mexican War at the battles of 
Fort Brown, Resaca de la Palma, Monterey and Buena Vista, 
receiving three brevets for distinguished gallantry in action. 
From 1851 to 1854 he was an instructor at West Point. In 
1855 he was appointed by Jefferson Davis, then secretary of 
war, a major of the 2nd Cavalry. His regimental superiors 
were A. S. Johnston, R. E. Lee and Hardee. All three resigned 
at the outbreak of the Civil War and Thomas was long in doubt 
as to his duty. He finally decided to adhere to the United 
States. He was promoted in rapid succession to be lieutenant- 
colonel and colonel in the regular army, and brigadier-general 
of volunteers. In command of an independent force in eastern 
Kentucky, on the 19th of January 1862, he attacked the Con- 
federate General Zollicoffer at Mill Springs, and completely 
routed him, gaining by vigorous attack and relentless pursuit 
the first important Union victory in the West. He served 
under Buell and was offered, but refused, the chief command 
in the anxious days before the battle of Perryville. Under 
Rosecrans he was engaged at Stone River and was in charge 
of the most important part of the mana^uvring from Decherd 
to Chattanooga. At the battle of Chickamauga {q.v,) on the 
iqth of September 1863 he achieved great distinction, his 
firmness on that disastrous field, where he gained the name of 
“ The Rock of Chickamauga,” being all that saved a terrible 
defeat from becoming a hopeless rout. He succeeded Rose- 
crans in command of the Army of the Cumberland shortly before 
the great victory of Chattanooga {q,v.), in which Thomas and 
his army played a most conspicuous part, his divisions under 
Sheridan, Wood and Baird carrying Missionary Ridge in superb 
style. In Sherman’s advance through Georgia in the spring of 
1864, the Army of the Cumberland numbered over 60,000 men 
present for duty. Thomas handled these with great skill in 
all the engagements and flanking movements from Chattanooga 
to Atlanta. When J. B. Hood broke away from Atlanta in the 
autumn of 1864, menaced Sherman’s long line of communica- 
tions and endeavoured to force Sherman to follow him, Sherman 
determined to abandon his communications and march to the 
sea, leaving to Thomas the difficult task of dealing with Hood. 
Thomas hastened back with a comparatively small force, 
racing with Hood to reach Nashville, where he was to receive 
reinforcements. At the battle of Franklin on the 30th of 
November 1864, a large part of Thomas’s force, under command 
of Schofield, checked Hood long enough to cover the concentra- 
tion at Nashville {q.v.). Here Thomas had to organize his 
force, which was drawn from all parts of the West and included 
many young troops and even quartermaster’s employes. He 
deidined to attack until his army was ready and the ice which 
covered the ground had melted sufficiently to enable his men 
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to move. The whole of the North, and even General Grant 
himself, were impatient of the delay. General Logan was sent 
^vith an order to supersede Thomas, and soon afterwards Grant 
left the Army of the Potomac to take command in person. Before 
either arrived Thomas made his attack (December i5th-i6th, 
iS64)and inflicted on Hood the most crushing defeat sustained 
in the open field by any army on either side in the whole war. 
Hood’s army was completely ruined and never again appeared 
on the field’. For this brilliant victory Thomas was made a 
iiuijor-g(M\eral in the regular army and received the thanks of 
Congress. After the termination of the CivihWar he commanded 
military departments in Kentucky and Tennessee until 1869, 
when he was ordered to command the division of the Pacific 
with headquarters at San Francisco. lie died there of apoplexy, 
while writing an answer to an article criticizing his military 
(Mnu*r, on the 28th of Marc:h 1870. 

Thomas was beloved by his soldiers, for whom he always had 
a fatherly solicitude. He was a man of solid rather than 
l)rilliant attainments ; he remained in the army all his life, and 
never had any ambitions outside of it; the nickname of Slow 
'IVot Thomas given him by the cadets at West Point character- 
ized him physically and mentally; his mind acted deliberately, 
and his temperament was somewhat sluggish; but his judgment 
was accurate, his knowledge of his profession was complete 
in every detail, and when he had finally grasped a problem, 
and the time arrived for action, he struck his blow with extra- 
ordinary vigour and rapidity. The only two battles in which 
h(‘ was in chief command — Mill Springs and Nashville, one at 
the beginning and the other near the end of the war -were signal 
victories, without defect and above criticism. His service during 
the intervening three years of almost incessant conflict and 
manceuvring was marked by loyal obedience to his superiors, 
.skilful command of his subordinates, and successful accomplish- 
ment of every task entrusted to him. 

THOMAS, ISAIAH (1749-1831), American printer, was born 
in Boston, Massachusetts, on the 19th of January 1 749. lie was 
apprenticed in 1755 to Zechariah Fowlc, a Boston printer, 
with whom, after working as a printer in Halifax, Portsmouth, 
New Hampshire, and Charleston, South Carolina, he formed 
a partnership in 1770. He issued in Boston the MassaeJmseits 
Spy three times each week, then (under his sole ownership) 
as a semi-weekly, and beginning in 1771, as a weekly whh h soon 
csj)()used the Wliig cause and which the government tried to 
suppress. On the i6th of April 1775 (three days before the 
battle of Concord, in which he took part) he took his presses 
and types from Boston and set them up at Worcc.stcr, where he 
was postmaster for a time; here lie publi.shcd and sold books 
and built a paper-mill and bindery, and he continued the 
paper until about 1802 except in 1776-1778 and in 1786-1788. 
'Fhe Spy supported Washington and the F<’derali.st party. 
Ill Boston Thomas published, in 1774, the Royal American 
Magazine j which was continued for a short time by Joseph 
Greenleaf, and which contained many engravings by Paul 
Revere; and in 1775 1803 the Neio E^igland Almanac, continued 
until 1819 by his son. He set up printing houses and book 
stores in various parts of the country, and in Boston with 
Ebenezer T. Andrews published the Massachusetts Magazine, 
u monthly, from 1789 to 1793. At Walpole, New Hampshire, 
he published the Farmer* s Museum, About 1802 he gave over 
to his son, Isaiah Thomas, junr., his business at Worcester 
including the control of the Spy, Thomas founded in%8i2 the 
American Antiquarian Society. He died in Worcester on the 
4th of April 1831. 

His History of Printing in America, with a Biography of Printers, 
and an Account of Newspapers (2 vols., 1810; iiid cd., 1874, with a 
catalogue of American publications previous to 1 77O and a memoir 
of Isaiah Thomas, by his grandson B. F. Thomas) is an important 
work, accurate and thorough. 

THOMAS, PIERRE (1634-1698), siciir du P'o.ss^, Prench 
scholar and author, was the son of a master of accounts at 
Rouen. He was sent as a child to be educated at Port Royal, . 
and there he received his final bent towards the life of a recluse, * 


and even of a hermit, which drew him to establish himself in 
the neighbourhood of Port Royal des Champs. In 1661 he came 
to Paris, and in 1666 was arrested along with I. Le Maistre 
(de Sacy), and after a month in the Bastille was exiled to his 
estate of Foss 4 . He later made yearly visits to Paris. Apart 
from his collaboration with de Sacy, Thomas wrote some 
hagiographic works and left Memoires (1697-1698 and again 
1876-1879), which are highly praised by Saintc Beuve as being 
a remarkable mirror of tlic life at Port Royal. 

THOMAS, SIDNEY GILCHRIST (1850-1885), British inventor, 
was born on the i6th of April 1850 at Canonbury, London. 
His father, a Welshman, was in the civil service, and his mother 
was the daughter of the Rev. James Gilchri.st. His father’s 
death leaving his family with a considerably reduced income, 
he gave up his original idea of becoming a doctor and obtained 
an appointment as a police court clerk, which he held till May 
1879. During these twelve years, besides the work of a busy 
police court, which brought him into intimate contact with 
social problems, he found time to study chemistry, and attended 
lectures at the Birkbcck Institute. He set himself to solve 
the problem of eliminating phosphorus from iron by means of 
the Bessemer converter, and by the end of 1875 was convinced 
that he had discovered a method. He communi(‘ated his theory 
to his cousin, P. C. Gilchrist, who was chemist to iron works 
in Wales, and experiments were made, which proved satis- 
factory. P)dward Martin, manager of the Blaenavon Works, 
gave facilities for conducting the experiments on a larger scale 
and undertook to help in taking out a patent. In March 1878, 
the first public announcement of the discovery was made at 
the meeting of the Iron and Steel Institute, but without attract- 
ing much attention; and in September a paper was written 
by Thomas and Gilchrist on the Elimination of Phosphorus 
in the Bessemer Converter ” for the autumn meeting of this 
institute, but was not read till May 1879. Thomas, however, 
made the acquaintance of E. W. Richards, the manager of 
Bolckow Vaughan & Co.'s works at Cleveland, Yorkshire, whom 
he interested in the process, and from this time the success of 
the invention was assured and domestic and foreign patents 
were taken out. 'fho basic process ” invented by Thomas was 
especially valuable on the continent of Europe, where the 
jmiportion of phosphoric iron is much larger than in England, 
and both in Belgium and in Germany the name of the inventor 
became more widely known than in his own country. In America, 
although non-phosphoric iron largely predominates, an immense 
interest was taken in the invention. But Thomas had been 
overworking for years, and his lungs became affected. A long 
sea voyage and a residence in Egypt proved unavailing to restore 
his health and he died in Paris on the ist of February 1885. 
He had what W. E. Gladstone, in a review of the Memoirs 
published in 1891, described as an enthusiasm of humanity,” 
and he left his fortune to be used for the promotion of philan- 
thropic work. A police court mission was endowed in his 
memory. 

Sec Memoirs and J.ettcrs of Sidney Gilchrist Thomas (1891), ed. 
by R. W. Burnitr. 

THOMAS, THEODORE (1835-1905), American musician, 
was born in Esens, Germany, on the 11th of October 1835. 
early musical training was received chiefly from his father. At 
the age of six he made his first public appearance as a violinist. 
In 1845 he was taken to America by his parents, and became 
first violin in the orchestra that accompanied Jenny Lind in 
1850, Sontag in 1852, and Grisi and Mario in 1854. In 1861 he 
began to organize his own orchestra, and from 1864 to 1878 
were performed a series of symphony concerts inaugurated by 
him in Irving Hall, which were regarded as one of the great 
musical institutions of New York City. His “ summer night ” 
concerts begun in 1866 in Terrace Garden were continued in 
Central Park. From 1855 to 1869 he took part in a series of 
chamber music concerts in New York. In the latter year his 
orchestra made its first tour, and continued to give concerts 
in various American cities until it was disbanded in i888. To 
Theodore Thomas is largely due the popularization of WagAer’s 
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works in America, and it was he who founded the Wagner union 
in 1872. During most of the seasons from 1877 to 1891 he was 
conductor of the New York Philharmonic Society, and from 
1862 lo 1891, of the Brooklyn Philharmonic Society. He was 
director of the Cincinnati College of Music (1878-1881), conductor 
of the American Opera Company (1885-1887), and for a quarter 
of a century (1873-1898) the conductor of the biennial May 
festivals at Cincinnati. In 1891 he remo\'ed to Chic'ago, and 
became the conductor of the Chicago Orchestra; in 1893 he was 
musical director of the Columbian Exposition. He died on the 
4th of January 1905. 

THOMAS, WILLIAM (d. 1554), English soldier and writer, 
was probably a native of Radnorshire and was educated at 
Oxford. In 1544 he went to Italy, where he spent the greater 
part of the next five years, and in April 1550, soon after his 
return to England, he was made one of the clerks of the privy 
council; he also taught the science of politics to the young king 
Edward VI., for whose instruction he wrote some treatises and 
some “ commonplaces of state.” Being a strong Protestant he 
took part in the rising against Queen Mary led by Sir Thomas 
Wyat in 1554, being captured and throwm into the Tower of 
I^ondon. Having whilst in prison tried to commit suicide and 
been tortured on the rack in the hope of incriminating the 
priiK'css Elizabeth, ho was found guilty and was hanged at 
Tyburn on the i8th of May 1554. 

During his resitJenco at Bologna Thomas, who was a very learnc'cl 
man. wrote II Pellegrino inglesc, published in 1 552. This is a vjduablc 
and interesting defence of Henry VITT. by a contemporary and it 
originatcrl in a discussion between the author and some Italian 
gentlemen. He also prepared an h'nglish version of this work, but 
this was not published during his Ufetime. As The Pilgrim : a 
dialogue of the life and actions of King tienrv VIII., it was edited 
with notes by J. A. Froudo and appeared in 18O1, It liad pre- 
viously been edited by A. D’Aubant, who ha<l added to it the six 
treatises written for Edward VI. and had called the whole The 
Works of William Thomas (1774). Of his other writings perhaps 
tin? most important is The Historic of Italic (1549), and his Princibal 
Rules of the Italian Grammar with a IJiitionarie for the heitev under- 
sfctndivg of Boccace, Pctrarcha and Dante (15SO, 1560, 1562 and 1567) 
may also be mentioned. This was the first work of its kind in Eng- 
lish. Thomas made an English translation of Josafat Barbaro's 
account of his voyages, Barbaro being a Venetian traveller who dic'd 
in 1494. With an introduction by Lord Stanley of Alderley this 
was published by the Hakluyt Society in a volume of Travels to 
Tana and Persia (London, 1873). Sec John Strype, Ecclesiastical 
Memorials (Oxford, 1822). 

Thoma.s has a namesake, William Thomas (1613 1689), bishop 
of St David’s from 1677 lo 1683 and bishop of Worcester from 

1683 to 1689. He was one of the bishops who refused to lake 
the oaths of allegiance to William and Mary in 1689 and was 
suspended, but in the midst of the dispute he died on the 25th 
of June 1689 (see Nonjurors). The bishop’s grandson was 
William Thomas (1670-1738), the Worcestershire antiquary. 

THOMASIUS, CHRISTIAN (1655-1728), German jurist and 
publicist, was born at Leipzig on the ist of January 1655, 
was educated by his father, Jakob Thomasius (1622-1684), at 
that time head ma.ster of the Thomasschule, Through his 
father’s lectures Christian (arne under the influence of the 
political philosophy of Hugo Grotius and Samuel Pufendorf, 
and continued the study of law at Frankfort-on-Oder. In 

1684 he commenced the career of professor of natural law at 
Leipzig, and soon attracted attention by his abilitie.s, but 
particularly by his daring attack upon traditional prejudices, 
in theology and jurisprudence. In 1687 he made the daring 
innovation of lecturing in German instead of Latin, and in the 
following year published a monthly periodical {Scherzhafte 
und ernsthajU, vernunffige und einfaltige Gedanken uber alter hand 
lustige und nutzliche Bucher und Fragen) in which he ridiculed 
the pedantic weaknesses of the learned, taking the side of the 
dietists in their controversy with the orthodox, and defending , 
mixed marriages of Lutherans and Calvinists. In consequence j 
of these and other views, he was denounced from the pulpits, j 
forbidden to lecture or to wijte (May 10, 1690), and his arrc.st j 
was ordered. The latter he escaped by flight to Berlin, and the ' 
elector Frederick III. offered him a refuge in Halle, with a 
salary of 500 talers and the permission to lecture. He took part 


in founding the university of Ilallc (1694), where he became 
second and then first professor of law and rector of the university. 
He was one of the mo.st esteemed university teachers and influ- 
ential writers of his day. He died, after a smcessful and 
honourable career, on the 23rd of September 1728. 

Though not a profound and systematic philosophical thinker, 
Thomasius prepared the way for great reforms in philosophy, and,’ 
above all, in law, literature, social life and theology. It was his 
mission to introduce a rational, common-sense point of view, and to 
bring the high matters of divine and human scicncrs into close 
ainl living contact with the everyday world. He thus created an 
eiK)ch in Cierman literature, philosophy and law, and Siuttler opens 
with him the modern period of ecclesiastical history. Ho made it 
one of the aims of his life to free politics and jurisprudence from the 
control of theology, and fought bravely and consistently for free- 
dom of thought and speech on religious matters. He is often spoken 
of in German works as the author of the “ territorial system," or 
Erastian theory of ecclesiastical government. But he tiiiight that 
the stiitc may interfere with legal or public duties only, and not with 
moral or private ones. He would not have even atheists punished, 
though they should be expelled the country, and he came forward as 
an earnest opponent of the prosecution of witches and of the use 
of tortun^. In theology h('. was not a naturalist or n dc'ist, but a 
believer in the necessity of reveah'd religion for salvation. He 
came strongly under the influence of the pietists, particularly 
of Spencr, and then; was a mystic vein in his thought; but other 
elements of his nature were too powerful to allow him to attach 
himself wholly to that parly. 

Thomasius's most popular and influential (icrman publications 
were his periodical akeady referred to (1688-1089); Einleiiung zuv 
Vevnunftlehre (1691, 5ih cd. 1719); Vernunftige Gedanken uber 
allerhand auserlesene und juristischc Handel (i 720-1 721) ; Ilistorie dcr 
Weisheit und Torheit (3 vols., 1693); Kurze Lehrsdtze von dent Laster 
dev Zauberei mit dem Hexenprozess (1704); Weitere Erlduterungen der 
nettcren Wissenschaft andever Gedanken kennen zu lernen (1711). 

See Luden, Christian Thomasius nach seinen Schicksalcn und 
Schriften (1805); 11 . Dernburg, Thomasius und die Stijtung der 
Vnivevsitdt Halle (ifi65); B. A. Wagner, Thomasius, cm Beitrag zuv 
W iirdigung scinerVerdienste (1872) ; Nicoladoni, Christian Thomasius. 
I' in Beitrag zuv Geschichte der Aufkldrung (Berlin, 1888); and E. 
Lanclsberg, Zur Biographic von Christian Thomasius (1894). 

THOMASON, GEORGE (d. t666), Engli.sh book and tract 
collector, was a London bookseller, whose life contains few items 
of interest save the fact that he was concerned in a royalist 
plot in 1651. He is famous, however, as the man who brouglit 
together the great collection of books and tracts published during 
the time of the Civil War and the Commonwealth; this was 
formerly called the “ King’s Pamphlets,” but is now known as 
the “ Thomason Collection.” During the years just before the 
outbreak of war a great number of writings covering every phase 
of the questions in di.spule between king and people were is.sued, 
and in 1641 Thomason began to collect these. Working dili- 
gently at his task for about twenty years, he possessed nearly 
23,000 separate publications in 1662, and having arranged these 
in chronological order he had them bound in 1983 volumes. 
After many vicissitudes the collection was bought in 1761 from 
his descendants by George III., who presented it to the British 
Museum, where it now is (sec Newspapers). Thomason died 
in London in April (1666). 

THOMASVILLE, a city and the county-seat of Thomas 
county, Georgia, U.S.A., about 200 m. S.W. of Savannah. Pop. 
(1890), 5514; (1900), 5322, of whom 3296 were negroes. Thomas- 
ville is served by the Atlanta, Birmingham & Atlantic, the 
Atlantic Coast Line and the Florida Central railways. The city 
is attractively situated (about 250 ft. above the sea) on a high 
plateau, is surrounded by pine forests, and is a well-known winter 
resort. (There are fine drives in the vicinity. Thomasville has a 
city hospital, a public library (1876) and a good public school 
system, and is the seat of Young’s College (for girls), which was 
founded by E. Remcr Young, a wealthy planter of Thomas 
county, was incorporated in 1869 and was opened in 1871, and 
of the Vashti industrial school (1903) for girls, maintained by 
the Women’s home mission society of the Methodist Episcopal 
Church, South. The city has a large trade in lumber, especially 
yellow pine; other products of the region arc cotton, sugar-cane, 
tobacco, melons, fruits and vegetables. The municipality owns 
and operates the water-works and electric-lighting plant; the 
water supply is obtained in part from artesian wells 1900 ft. 
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deep. Thomasville was settled about 1825, was incorporated as 
a tow'n in 1831^ chartered as a citv in T88t). 

THOMOND, EARL AND MARQUESS OF, Irish titles ])ornc 
by the ;L»reat family of O’llrien, the earldom from 1543 to 1741 
and the maRiuessate from 1800 to 1855. Thomond, or Tuaidh- 
Muin, was one of the three principalities of Munster, forming 
the northern part of the province. Its earls were descended 
from Tiirlough O’brien (r. 1009-1086), king of Munster, 
and through him from the celebrated king of Ireland, Brian 
Boroimhe. Turlough’s descendants, Conchobhar O'Brien (d. 
1267) and Brian Ruadh O’Brien (d. i276),*kings of Thomond, 
were both typical Irish chieftains. Conchobliar’s tomb and 
(*ffigy with a crown are still to be seen in the ruined al^bey 
of Corjomroe, Co. Clare. His descendant Conor O’Brien 
(d. 1530), prince of ’rhomond, took part in the feud between the 
great families of Fitzgerald and Butler and w^as the last inde- 
pendent prince of Thomond. It is interesting to learn that in 
1534, when he was in some straits, he WTote to the emperor 
Charl(‘s V. offcTing to submit to his authority. Conor’s brother, 
Murroiigh Cl’Brien (d. 1551), prince of Thomond, the succeeding 
chief ()l the race, gave up liis “ captainship, title, superiority 
and country ” to llenry \TII. in 1543, when he was created 
earl of Thomond. By special arrangement the earldom de- 
scended, not to his son Dermod, but to his nephew, Donoiigh, 
who beeame the 2nd earl. Dermod, however, inherited tlie 
barony of Inehiquin, w’hich was conferred upon his father at 
the same time as the earldom. 

Conor O’Brien, the 3rd earl (r. 1534-^^. 15^2), was for some 
years at the outs(‘L of his career, harassed by the attacks of his 
discontented kinsmen. Them in his turn he rose against the 
English, but was defeated and fled to Frane'e; in 1571, however, 
he was pardoned and formally surrendered his lands to Pdiza- 
betli. One of his younger sons was Daniel O'Brien {c. 1577- 
c. 1664), who, after loyally serving ('harl(‘s I. and Charles 11 ., 
was created Viscount Clare in 1663. liis grandson Daniel, 
the 3rd viscount (d. 1691), served Jjimes II. in Ireland, being 
OLithuved and deprived of his estates by the English parliament. 
The three succeeding viscounts ('hire all distinguished them- 
selves in the service of France. Daniel, the 4th viscount, W'as 
mortally wounded at the battle of Marsaglia in 1693; his brother 
('luirles, the 5th viscount (d. 1706), W'as killed at the ])attle of 
Ramillies; and the latter’s son Charles, the 6th viscount (1699- 
1761), after a brilliant military career, was made a marshal of 
France in 1757. When Charles, the 7th viscount, died in 1774 
the title became extinct. 

Donough O’Brien, the 4th earl (d. 1624), called the great 
earl,” was the son and successor of the 3rd carl. He served 
England well in her warfare with the rebellious Irish during the 
closing year of Elizabeth’s reign and was made president of 
Munster in 1605. He had two .son.s, Henry, the 5th earl 
(d. 1639), and Barnabas, the 6th earl (d. 1657). During the 
Irish rebellion of 1640-4 1 Barnabas showed a prudent neutrality , 
and then joined Charles I. at Oxford, wdierc in 1645 he was 
created marquess of Billing, but the patent never passed the 
great seal and the title was never assumed. The succeeding 
earls were Barnabas’s son Henry (r. 1621-1691) and Henr^^’s 
grandson Henry (1688-1741), who was created an English peer 
as Viscount Tadcaster. When he died the earldom of Thomond 
bcM'ame extinct. 

The estates of the earldom descended to the last earl’s nephew, 
Percy Wyndharn (r. 1713-1774), a younger son of Sr William 
^Vyndham, Bart. He took the additional name of O’Brien and 
was created earl of Thomond in 1756. When he died unmarried 
the title again became extinct. 

In 1800 Murrough O’Brien, 5th earl of Inehiquin (c. 1724- 
1808), was created marquess of Thomond. He was succeeded 
by his nephew William (c, 1765-1846), who was created a British 
peer as Baron Tadcaster in 1826. His brother James, the 3rd 
marquess (<^.1768-1855), was an officer in the navy and became an 
admiral in 1853. When he died the marquessate became extinct. 

See John O'Donoghuc, Historical Memoirs of the O’Briens (Dublin, 
iSGo), 


THOMPSON, FRANCIS (1860-1907), English poet, was born 
at Ashton, Lancashire, in i860. His fatlier, a doctor, became a 
convert to Roman Catholicism, following his brother Edward 
Healy Thompson, a friend of Manning. The boy was accord- 
ingly educated at Ushaw ('ollcge, near Durham, and subse- 
quently .studied medicine at Owens College, Manchester; but 
he took no real interest in the profession of a doctor and was bent 
on literary production. A period of friendlessness and failure 
(from the point of view of “ practical life”) followed, in which 
he became a solitary creature who yet turned his visions of 
beauty into unrecognized verse. It was not till 1893 that, 
after some ^i^'e obscure years, in which he was brought to the 
lowest depths of destitution and ill health, his poetic genius 
became known to the public. Through his sending a poem to 
the magazine Merrie England^ he was sought out by Mr and 
Mrs Wilfrid Mc\'ncll and rescued from the verge of starvation 
and self-destruction, and these friends of his own com- 
munion, recognizing the value of his work, gave him a 
home and procured the publication of his first volume of 
Poems (1893). debt to Mrs Meynell was repaid by 

some of his finest verse. The volume quickly attracted 
the attention of s>'mpathetic critics, in the St Jameses 
Gazette and other quarters, and Co\'entry Patmore wrote a 
eulogistic notice in the Fortnightly Rmnv (Jan. 1894). An 
ardent Roman Eatholic, much of Francis Thompson’s verse 
reminded the critics of Oashaw, but the beauty and splendid 
though often strange inventiveness of his diction were imme- 
diately recognized as giving him a place by himself among 
contemporary poets, recalling Keats and Shelley ratlier than any 
of his own day. Persistent ill health limited his literary output, 
but Sister Songs (1895) and JSciv Poems (1897) (‘onfirmed the 
opinion formed of his remarkable gifts. But his health was 
hopelessly broken down by tuberculosis, ('ared for by the 
friends already mentioned, h(^ lived a frail existence, chiefly at 
the Capuchin monastery at 1 anlasapt, and later at Storrington; 
and on the 13th of November 1907 he died in London. He hud 
done a little prose journalism, and in 1905 published a treatise 
on Health and llolinesSy dealing with the ascetic life; but it is 
with his three volumes of poems that his name w ill be. connected. 
Among his work there is a certain amount which can justly be 
called eccentric or unusual, especially in his usage of poetically 
('ompoimdcd neologisms: but nothing lan be purer or more 
simply beautiful than “ The Daisy,” nothing more intimate and 
reverent than his poems about childnm, or more magnificent 
than “ The Hound of Heaven.” For glory of inspiration and 
natural magnificence of utterance he is unique among the poets 
of his lime. (If. Ch.) 

THOMPSON, SIR HENRY, Bart. (1820-1904)., English 
surgeon, was born at Framlingham, Suffolk, on the 6th of 
August 1820. His father wished him to enter business, but 
circumstances ultimately enabled him to follow his own desire 
of becoming a physic ian, and in 1848 he entered the medical 
school of University College, London. There he had a brilliant 
career, and obtained his degree at London University in 1851 
with the highest honours in anatomy and surgery. In 1851 
he married Miss Kate Loder, a talented pianist, who, though 
stricken with paralysis soon afterwards, was always a devoted 
helpmate to him. In 1853 he was appointed assistant surgeon 
at University College Hospital, becoming full surgeon in 1863, 
professor of clinical surgery in 1866, and consulting surgeon in 
1874. In 1884 he became professor of surgery and pathology 
in the Royal College of Surgeons, which in 1852 had awarded 
him the Jacksonian prize for an essay on the Pathology attd 
Treatment of Stricture of the Urethra, and again in i860 for another 
on the Health and Morbid Anatomy of the Prostate Gland. 
These two memoirs indicate the department of medical practice 
to which he devoted his main attention. Specializing in the 
surgery of the genito-urinary tract, and in particular in that 
of the bladder, he went to Paris*to study under Ciyiale, who in 
the first quarter of the igth century proved that it is possible 
to crush a stone within the human bladder, and after his return 
he soon acquired a liigh reputation as a skilful operator in that 
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class of disease. In 1863, when the king of the Belgians was 
suffering from stone, he was called to Brussels to consult in the 
case, and after some difficulties was allowed to perform the 
operation of lithotrity : this was quite successful, and in recogni- 
tion of his skill Thompson w’as appointed surgcon-cxtraordinar\' 
to the king, an appointment which was continued by Leopold II. 
Nearly ten years later he carried out a similar operation on the 
emperor Napoleon, who, however, died four days after the second 
crushing, not from the surgical interference, as was proved by 
the post-mortem examination, but from uraemic poisoning. 
Besides devising various operative improvements in the treat- 
ment of the disorders which were his speciality. Sir Henr>’ 
rhompson wrote various books and papers dealing with them, 
including Clinical Lectures on Diseases of the Urinary Organs, 
Practical Lithotomy and Lithotrity, Tumours of the Bladder, 
Supra />ubic Lothotomy, and Preventive Treatment of Calculous 
Disease. Among other books of a medical character that came 
from his pen were Food and Feeding, and Diet in Relation to 
Age and Activity, both of which passed through a number of 
editions. In 1874 he took a foremost part in founding the 
Cremation Society of England, of which he w’as the first president; 
and not only was he active in urging the advantages of crema- 
tion as a means of disposing of the body after death, but also 
did much towards the removal of the legal restrictions by wffiich 
it w'as at first sought to prevent its practice in England. On 
various occasions he denounced the slackness and inefficiency 
of the methods of death-certification prevalent in Great Britain, 
and in 1892 his agitation was instrumental in procuring the 
appointment of a select committee to inquire into the matter; 
its report, published in the following year, in great measure 
confirmed his criticisms and approved the remedies he .suggested. 
But medicine and hygiene by no means exhaust the list of Sir 
Henr)' Thompson’s activities. In art he was an accomplished 
skctchcr and, moreover, an amateur of painting whose pictures 
wore hung at the Royal Academy and the Paris Salon. About 
1870 he began to get together his famous collection of china, in 
particular of old blue and white Nanking; this in time became 
so large that he could no longer find room for it, and most 
of it w'as sold. A catalogue of it, illustrated by himself and 
Mr James Whistler, was published in 1878. In his famous 
“ octavos ” he may be said to have elevat(*d the giving of dinner 
part' » into a fine art. The number of courses and of gue.sts 
was alike eight, and both were selected with the utmost care 
and discrimination to promote the “ feast of reason and the 
flow' of soul.” In literature, in addition to more serious works, 
he produced tw^o novels — Charley Kingston's Aunt (1885) and 
All But (1886) — which met with considerable success. In 
science he became a devotee of astronomy, and for a time 
maintained a private observ^atory in his house at Molesey. He 
further did much to promote astronomical study in Great 
Britain by pre.senting Greenwich Observatoiy" wdth some of 
the finest instalments now among its equipment, his gifts includ- 
ing a photoheliograph of q-in. ay^erture; a 30-in. reflecting 
telesco[)e, and a large refracting telescope having an object-glass 
of 26-in. diameter and a focal length of 22^ ft. The offer 
of the last instrument was made in 1894. Its manufacture was 
undertaken by Sir Howard Grubb of Dublin, and its erection 
was completed in 1897. It added greatly to the instnimental 
resources of Greenwich, especially for photographic w'ork, 
and its importance may be gauged from the fact that both in 
aperture and focal length it is double the .size of any instrument 
po.sse.ssed by the observatory' at the time it was put in place. 
That Sir Henry Thompson, who was knighted in 1867, received 
a baronetcy in 1899 was probably not unconnected with the 
presentation of this telescope to the national ob.servatory. 
Thompson died on the i8th of April 1904. Ilis family consisted 
of an only son, Herbert, a barrister and w^ell-known egyptologist, 
who succeeded to the baronetcy, and two daughters, of whom 
the elder (author of a valuably Handbook to the Public Picture 
Galleries of Europe, first published in 1877), married Archdeacon 
Watkins of Durham, and the younger married the Rev. H. de 
Candole. 


THOMPSON, SIR JOHN SPARROW (1844-1894), Canadian 
jurist and statesman, was born at Halifax, Nova Scotia, on the 
loth of November 1844, of Irish de.scent. At fifteen he entered a 
lawyer’s office, and in 1865 was called to the provincial bar. 
In 1871 he incurred much odium by leaving the Methodist 
Church, in which he had been prominent, and becoming a 
Roman Catholic, a change dictated solely by religiims motives. 
In 1877 1 ^^ elected to the local legislature for Antigonish 
as a Conservative, and in 1878 became attorney-general. In 
May 1882 he became premier, but in June was defeated at the 
general election, though retaining his own seat, and in July was 
made a judge of the provincial Supreme Court. In September 
1885, he was appointed minister of justice in the Federal cabinet, 
and .soon after was elected member for Antigonish. In 1886 
he successfully defended in the Federal parliament the hanging 
of Louis Riel (q^v.), which had greatly angered the French 
Roman Catholics; in 1887-1888, together with Mr Joseph Cham- 
berlain and Sir Charles Tupper, he arranged a Fisheries Treaty 
with the American commissioners, which was afterw^irds 
thrown out by tlie United States Senate. During the following 
years he defended the government with great skill in various 
politico-religious disputes, and in November 1892 succeeded 
Sir John Abbott as premier of Canada. The length of time 
during which the Conservatives had held office had gathered 
around many parasites, and Thomp.son was compelled to face 
charges, some of them true, against prominent (Conservatives. 
He promptly announced his intention to “ lop the mouldering 
branches away,” and would probably have reorganized his 
party, but on the r2th of December 1894 he dropped dead 
at Windsor Castle, a few minutes after having l:)een sworn in 
by Queen Victoria as a member of the privy council. 

Though a quiet man who did not advertise, few Canadian 
statesmen have done so much honest and solid work. In 1892 
he finished the codification of the Canadian criminal code ; in 
1893 firmness and knowledge as British arbitrator at Pari.s 
on the Bering Sea dispute between Great Britain and the United 
States were of great service. 

His Life has Ixjen writton by J. C. Hopkins (Toronto, 1893). 

THOMPSON, LAUNT (1833-1894), American sculptor, was 
born at Abbeyleix, Ireland, on the 8th of February 1833. In 
1847 he emigrated to the United State.s, and settled with his 
mother at Albany, New York. After studying anatomy in the 
office of a physician. Dr Armsby, he spent nine years in the 
studio of the sculptor, E. D. Palmer. In 1857 he opened a 
studio in New York, and in 1862 became a National Academician. 
He visited Rome in 1868-1869, and from 1875 to 1887 was again 
in Italy, living for most of the time at Florence. He died at 
Middletown, New York, on the 26th of September 1894. Among 
his important works arc : “ Napoleon the First,” at the Metropoli- 
tan Museum, New York; ^'Abraham Pierson,” first president of 
Yale University, New Haven, Connecticut; an equestrian statue 
of General A. E. Burnside, Providence, Rhode Island; “General 
Winfield Scott,” Soldiers’ Home, Washington, D.C.; “Admiral 
S. F. Du Pont ” (Washington, D.C.); “ General John Sedgwick ” 
(We.st Point, N.Y.); a medallion portrait of General John A. 
Dix; and portrait busts of James Gordon Bennett, William 
Cullen liryant, S. F. B. Morse, Edwin Booth as Hamlet, 
Stephen H. Tyng and Robert B. Minturn. 

THOMPS9N, THOMAS PERONNET (1783-1869), English 
political writer and mathematician, was born at Hull in 1783. 
He was eciucated at the Hull grammar school, and in October 
(1798) entered Queens’ College, Cambridge. lie entered the 
navy as midshipman in the “ Isis ” in 1803, but in 1806 ex- 
changed to the army. Through his acquaintance with William 
Wilberforce, he was appointed governor of Sierra Leone in 1808, 
but was recalled on account of his hostility to the slave trade. 
In i8t 2 he returned to his military duties, and, after servdng 
in the south of France, was in 1815 attached as Arabic interpreter 
to an expedition against the Wahabecs of the Persian Gulf, with 
whom he negotiated a treaty (dated Jan. 1820) in which the slave 
trade was for the first time declared piracy. He was promoted 
I major in 1825, liciitcnant-colonel in 1829, and major-general in 
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1854. Hl* entered parliament as member for Hull (1835-1837), 
and afterwards sat for Bradford (1847-1852, 1857-1859). He 
took a prominent part in the corn-law agitation, his Catechism 
of the Corn Laws (1827) being by far the most effective pamphlet 
published on the subject. In 1829 he became the proprietor 
of the Westminster Review, to which he contributed a large 
number of articles, republished in 1842 in six volumes, under the 
title Exercises, Political and Others. His mathematical publica- 
tions were of a somewhat eccentric kind. He published a 
I'heory of Parallels (1844), and was also the author of Geometry 
without Axioms, in which he endeavoured to “ get rid of 
axioms and postulates. His new Theory of Just Intonation 
(1850) was, however, a contribution of great value to the 
science of musical acoustics, and went through many editions. 
It may be said to have formed the basis of the tonic sol-fa 
system of music. He died at Blackhcath, near London, on 
the 7th of September 1869. 

See Colonel C. W. Thompson's memoir in the Proc. Roy. Soc. 
( 1 800 ). 

THOMPSON, WILLIAM HEPWORTH (1810-1886), English 
classical scholar and master of Trinity College, Cambridge, 
was born at York on the 27th of March 1810. He was privately 
educated before entering the university. In 1834 he became a 
fellow of Trinity, in 1853 professor of Greek (to which a canonry 
in Ely Cathedral was then for the first time attached), and in 
1866 master of his college. With the exception of the year 1836, 
when he acted as headmaster of a newly established school in 
Leicester, his life was divided between Cambridge and Ely. 
He died at the master’s lodge on the ist of October 1886. 
Thompson proved a worthy successor to Whcwell ; the twenty 
years of his mastership were years of progress, and he himself 
took an active part in the abolition of tests and the reform of 
university studies and of the college statutes. As a scholar he 
devoted his attention almost entirely to Plato; and his Phaedrus 
(1868) and Gordias (1871), with especially valuable introductions, 
still remain the standard English editions of these two dialogues, 
lie also edited (1856) from the author’s MSS. Lectures on the 
History of Ancient Philosophy by William Archer Butler (1814- 
1848, lecturer on moral philosophy at Trinity College, Dublin), 
the value of which was greatly enhanced by Thompson’s notes. 

See article by J. W. Clark in Diet. Nat. Piog.] and J. Ji. Sandys, 
History of Classical Scholarship (1908), vol. iii, 

THOMSEN, GRImUR (1820 1896), Icelandic poet and man 
of letters, was born in 1820. He came in 1837 to the university 
of Copenhagen, where he first studied law and philology, but 
later, philosophy and aesthetics. He became an enthusiastic 
follower of the Pan-Scandinavian movement, although this was 
not generally favoured by his countrymen. After some years 
of foreign travel, in 1848 he entered the Danish diplomatic 
service, and remained in it till 1851, when he returned to Copen- 
hagen, where he became the chief of one of the departments 
of the Danish foreign office. He retired in 1866, and then 
went back to Iceland, where he passed the rest of his life, active 
in the politics and the literature of his native island. He died 
in 1896. He is the best ballad poet Iceland has produced. 
Ilis poems are unaffected and mostly free from rhetoric, the 
besetting sin of Icelandic poets. His subjects arc principally 
taken from Icelandic or Scandinavian history and mythology. 
He is very unlike most of his contemporaries, both in style and 
thought : he is Icelandic to the core, and on that account is per- 
haps the modern Icelandic poet most appreciated by foreigners. 
Besides his poems (two separate collections, Reykjavik, 1880, 
and Copenhagen, 1895), he is the author of numerous critical 
and historical essays in Icelandic and Danish, and some larger 
works in Danish, of which his dissertation on Lord Byron 
(Copenhagen, 1845) deserves to be mentioned. Grimur Thomsen 
was a warm admirer of Greek literature, and translated a great 
number of poems from that language into Icelandic. (S. Bl,) 

THOMSEN, HANS PETER JORGEN JULIUS (1826-1909), 
Danish chemist , was bom in Copenhagen on the 16th of February 
1826, and spent his life in that city. From 1847 to 1856 he 
was engaged in teaching chemistry at the Polytechnic, of which 
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from 1883 to 1892 he acted as director, and from 1856 to 1866 
he was on the staff of the military high school. In 1866 he was 
appointed professor of chemistry at the university, and retained 
that chair until his retirement from active work in 1891. His 
name is famous for his researches in thermochemistry, and, 
especially between 1869 and 1882, he carried out a great number 
of determinations of the heat evolved or absorbed in chemical 
reactions, such as the formation of salts, oxidation and reduction, 
and the combustion of organic compounds. His collected 
results were published in 1882-1886 in four volumes under the 
title Thermochemische Untersuchungen, and also a resume in 
English under the title Thermochemistry in 1908. In 1857 he 
established in Copenhagen a process for manufacturing soda 
from cryolite, obtained from the west coast of Greenland. He 
died on the 13th of February 1909. His brother, Carl August 
Thomsen (1834-1894), was lecturer on technical chemistry at 
the Copenhagen Polytechnic, and a second brother, Thomas 
Gottfried Thomsen (1841-1901), was assistant in the chemical 
laboratory at the university till 1884, when he abandoned science 
for theology, subsequently becoming minister at Norup and 
Randers. 

THOMSON, SIR CHARLES WYVILLE (1830-1882), Scottish 
naturalist, was born at Bonsyde, Linlithgowshire, on the 5th 
of March 1830, and was educated at Edinburgh University. 
In 1850 he was appointed lecturer in, and in 1851 professor of, 
botany at Aberdeen, and in 1853 he became professor of natural 
history in Queen’s College, Cork. A year later he was nominated 
to the chair of mineralogy and geology at Queen’s College, 
Belfast, and in i86o was transferred to the chair of natural 
history in the same institution. In 1868 he assumed the duties 
of professor of botany at the Royal College of Science, Dublin, 
and finally in 1870 he received the natural history chair at 
Edinburgh. He will be specially remembered as a student of 
the biological conditions of the depths of the sea. Being inter- 
ested in crinoids, and stimulated by the results of the dredgings 
of Michael Sars (1805-1869) in the deep sea off the Norwegian 
coasts, he succeeded, along with Dr W. B. Carjienter, in obtaining 
the loan of H.M.S. Lightning ” and “ Porcupine,” for successive 
deep-sea dredging expeditions in the summers of 1868 and 1869. 
It was thus shown that animal life exists in abundance down to 
depths of 650 fathoms, that all invertebrate groups are repre- 
sented (largely by Tertiary forms previously believed to be 
extinct), and, moreover, that deep-sea temperatures are by no 
means so constant as was supposed, but vary considerably, and 
indicate an oceanic circulation. The results of these expeditions 
were described in The Depths of the Sea, which he published in 
1873. The remarkable results gained for hydrography as well as 
zoology, in association with the practical needs of ocean tele- 
graphy, soon led to the granting of H.M.S. “ Challenger ” 
for a circumnavigating expedition, and Thomson sailed at the 
end of 1872 as director of the scientific staff, the cruise lasting 
. three years and a half (see Challenger Expedition). On his 
j return he received many academic honours, and was knighted. In 
I 1877 he published two volumes {The Voyage of the “ Challenger ” 
in the Atlantic) of a preliminary account of the results of the 
voyage, meanwhile c.arrying on his administrative labours in 
connexion with the disposition of the .special collections and the 
publication of the monographs dealing with them. His health, 
never robu.st, was meanwhile giving way; from 1879 he ceased 
to perform the duties of his chair, and he died at Bonsyde on 
the 10th of March 1882. 

See obituary notice in Proc. Roy. Soc. Edin. (1883); also Thomson 
and Murray, Reports of the Voyage of H.M.S.'* Challenger" (Edinburgh, 
1885). 

THOMSON, JAMES (1700-1748), English poet, author of 
The Seasons, was born at Ednam, in Roxburghshire, on the i ith 
of September 1700 — the third son and fourth child of Thomas 
Thomson, minister of that place. His mother, Beatrix, was the 
daughter of Mr Trotter of Fogo, ^hose wife, Margaret, was one 
of the Homes of Bnssenden. About 1701 Thomas Thomson 
removed to Southdean near Jedburgh. Here James was 
educated at first by Robert Riccaltoun, to whose verses on 
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Winter he owed the suggestion of his own poem. In 1712 
he attended a school at Jedburgh, held in the aisle of the parish 
church. He learnt there some Latin, but with dithculty, and 
the earliest recorded utterance of the future poet was “ ('onfound 
the building of Babel. He began very soon to write verses, 
and we are told that every January he destroyed almost all 
the productions of the preceding year. And this was just as 
well, for the little that has escaped the fire contains no promise 
of his future powers. In 1715 he went to the university of 
Fldinburgh. It is said that as soon as the servant who brought 
him thither had quitted him, he returned full speed to his 
father’s house, declaring that he could read just as well 
at home; he went back, however, and had not been long 
at college before he lost his father, who died, according 
to one remarkable but highly improbable story, in the | 
attempt to lay a ghost. The incident should have lef( 1 
more impression than we can trace upon the mind of the ] 
poet, at this date nervous and afraid of the dark; but in liis 
Winter he writes of all such stories with a quiet contempt for 
“ superstitious horror.” He made friends at the university 
with David Mallock, who afterwards called himself Atallet, and 
with Patrick Murdoch, his future biographer. In 1719 he 
became a divinily student, and one of his exercises so enchanted 
a certain Auditor Benson, that he urged Thomson to go to 
London and then* make himself a reputation as a preacher. 
It was partly with this object that Thomson left Kdinburgh 
without a degree in March 1725. His mothfT saw him embark, ! 
and they never met again; she died on the lolh of May of that I 
year. There is sullicient evident'c that on his arrival in London he 
was not in the extreme destiiuiii/ii which Dr Johnson attributes 
to him; and in July 1725 we find him engaged, as a make-shift, 
in teaching “ Lord running’s son to read.*’ 'I'his son was the 
grandson of Lady Grizel Buillie, a somewhat distant connexion 
of Thomson’s mother. She was the daughter of Sir Patrick 
Home, whom, after the defeat of Argyll, she fed in his conceal- 
ment near his own castle; she was also, like other Scottish 
ladies, a writer of pretty ballads. This heroine and poetess is 
supposed to have encouraged Thomson to come to England, 
and it is certain that she procured him a temporary home. 
But he had other friends, especially Duncan Forbes of Cullodcn, 
by whom he was recommended to the duke of Argyll, the earl 
of Burlington, Sir Robert Walpole, Arhuthnot, Pope and Gay. 
Some introductions to the literary world he may have owed to 
Mallet, then tutor in the family of the duke of ]\Ionir()se. 

Thomson’.s Winter appeared in ^larch 1726. It was warmly 
praised by Aaron Hill, a man of various interests and projects, 
and in his day a sort of literary oracle. It was dedicated to Sir 
Spencer Compton, the Speaker, who rewarded the poet, to his 
great disgust, with a bare twenty guineas. By the nth of 
June 1727 a second edition was called for. Meanwhile 'I homson 
wxis residing at Mr Watts’s av:ademy in Tower Street as tutor 
to Lord George Graham, second son of the duke of Montrose, 
and previously a pupil of Mallet. Summer appeared in 1727. 
It w'as dedicated in prose, a compliment afterwards versified, 
to Bubb Dodington. In the same year Thomson published his 
Poem to the Memory of Sir Isaac Nnvton, with a fulsome 
dedication to Sir Robert Walpole, which was aftcrw'ards 
omitted, and the verses themselves remod(*llcd when the poet 
began to inveigh against the ministry as he did in Britannia, 
published in 1729. Spring appeared in 1728, published by 
Andrew Millar, a man who, according to Johnson, dealt hand- 
somely by authors and “ raised the price of literature.” It 
was dedicated to the countess of Hertford, afterwards duchess 
of Somerset, a lady devoted to letters and the patroness of the 
unhappy Savage. In 1729 Thomson produced Sophonisha, 
a tragedy now only remembered by the line “ O Sophonisba, 
Sophonisba, O,” and the parody ** O Jemmy Thomson, Jemmy 
Thomson, O,” which caused him to remodel the unhappy verse 
in the form, “ O Sophonisba, I am wholly thine.” A poem, 
anonymous but unquestionably Thomson’s, to the memory 
of Congreve, who had died in January 1729, appeared in that 
year. In 1730 Autumn was first published in a collected edition 


of The Seasons, It w\as dedicated to the Speaker, ()nslow\ In 
this year, at the suggestion of Rundle, bishop of Derry, one of 
his patrons, he accompanied the son of Sir Charles Talbot, 
solicitor-general, upon his travels. In the course of these he 
projected his Liberty as a poetical landscape of countries, 
mixed with moral observ^ations on their govcrnmcnl and people,” 
In December 1731 he returned with his pupil to London. He 
probably lived with his patrons the Talbots, leisurely meditating 
his new poem, the first part of which did not ajjpear until the 
close of 173.1 beginning of 1735. But meanwhile his 

pupil died, and in 1?lie opening lines of Liberty Thomson pays ii 
tribute to his memory. Tw'o months after his son’s death Sir 
Charles Talbot became chancellor and gave Thomson a sinecure 
in the court of chancery. About this time the poet worked for 
the relief of Dennis, now old and in extreme poverty, and 
induced even Pope to give a half-contemptuous support to 
the bitter critic of The Rape of the Lock, Liberty w^as completed 
in five parts in 1736. The poem w^as a failure; its execution 
did not correspond w'ith its design; in a .sense indeed it is a 
surv(y of countries and might have anticipated Goldsmith’s 
Traveller. It was not, however, the poem which readers were 
expecting from the author of The Seasons, who h.ul taken them 
from the town to the country, and from social and political 
satire to the w'orld of iialure. It is in the main a set of wa^ari- 
.some declamations put in the mouth of the goddess, and Jidinson 
rightly enough remarks that “ an enumeration of examples 
to prove a position which nf)body denied as it was from the 
beginning superfluous, must quickly grow di.sgiisting.” The 
truth is that Thomson’s poetical gift w^as for many years 
pervertetl by the zeal of partisanship. 

He was established in May 1736 in a small house at Richmond, 
but his patron died in February 1737 and he lost his sinecure; 
he then “ whips and spurs” to finish his tragedy Agamemnon^ 
which appeared in April 1738, not before he had been arrested 
for a debt of £70, from which, according to a story whi('h has 
been discredit(?d on quite insufficient grounds, Quin relieved 
him in the most generous and tactful manner. Quin, it is said, 
visited him in the syxjnging- house and balanced a(X'ounts 
with him ” by insisting on his accepting a hundred pounds as 
a r(‘turn for the pleasure which the actor had rec e ived from the 
poet’s works. The incident took place probably a little before 
the production of Agamemnon, in which Quin played the leading 
part. The ])lay is of course modelled upon Aeschylus and 
owes wha1c\'er of dignity it possesses to that fact; the part of 
Cassandra, for instance, retains something of its original force, 

1 pathos and terror. But most of the other characters exist only 
j for the pur];)ose of political innuendo. Agamemnon is too long 
! absent at Troy, as George is too long absent in Germany; Ihe 
I arts of Aegisthus are the arts of Walpole; the declamations 
of Arcus are the declamations of Wyndham or Pulteney; Melis- 
ander, consoling himself with the muses on his island in Cyclades, 
is Bolingbroke in exile. Thomson about this time was introduced 
I to Lyttelton, and by him to the prince of Wales, and to one or 
' the other of these, when he was questioned as to the state of 
his affairs, he made answer that they were “ in a more poetical 
posture than formerly.” Agamemnon was put upon the stage 
soon after the passing of Walpole’s bill for licensing plays, and 
its obvious bias fixed the attention of the censorship and caused 
d'homson’s next venture, Edivard and Eleanor a, which has the 
same covert aim, to be proscribed. The fact has very generally 
escaped hotice that, like ils predecessor, it follows a Greek 
original, the Alcestis of Euripides. It has also, what Agamemnon 
has not, some little place in the history of literature, for it 
.suggested something to Lessing for Nathan der Weise, and to 
Scott for the Talisnmi. The rejec tion of the play was defended 
by one of the ministry on the ground that Thomson had taken 
a Liberty which was not agrecjable to Britannia in any Season. 
These circumslanccs sufficiently account for the poet’s next 
experiment, a preface to Milton’s Areopagitica. lie joined 
Mallet in composing the masque of Alfred, represented at 
Clieveden on the Thames before the i)rince of Wales, on the ist 
' of August 1740. There can be little question that ** Rule, 
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Britannia,” a song in this drama, was the production of Thomson. 
The music of the song, as of the whole masque, was composed 
by Arne. In 1744 Thomson was appointed surveyor-general of 
the Leeward Islands by Lyttelton with an income of £300 a 
year; but his patron fell into disfavour with the prince of Wales, 
and in consequence Thomson lost, at the close of 1747, the 
pension he received from that quarter. For a while, however, 
he was in flourishing cin'umstances, and whilst completing at 
his leisure The Castle of Indolence produced Tancred and Sigis- 
munda ;it Drury Lane in 1745. The story is found in Gil 
lUaSy and is ultimately to be traced to The Decameron, It 
owes much to Le Sage in language, plot and sentiment, and the 
conflict of emotion, in depicting which Thomson had some little 
skill, is here efTectively exhibited. He was assisted herein 
by his own experience. The “ Amanda ” of The Seasons is a 
Miss Elizabeth Young, a lady of Scottish parentage, whose 
mother was ambitious for her and forbade her to marry the 
poet, anticipating that she would be rcdiu'ed to singing his 
ballads in the streets. The last years of his life were saddened 
by this disappointment. 

The Castle of Indolence, after a gestation of fifteen years, 
appeared in May 1748. It is in the Spenserian stanza with 
the Spe nserian archaism, and is the first and last long effort 
of Thomson in rhyme. It is not impossible that his general 
choice of bhank verse was partly due to the fact that he had not 
the southron^s ear and took many years to acquire it. The 
great and varied interest of the poem might well rescue it from 
the neglect into which even The Seasons has fallen. It was 
worth)' of an age which was fertile in character-sketches, and 
like Gay’s Welcome to Pope anticipates Goldsmith’s Retaliation 
in the lifelike presentation of a noteworthy circle. There is in 
it the same strain of gentle burlesque which appears in Shen- 
s tone’s Schoolmistress, whilst the tone and diction of the poem 
harmonize with the hazy landscape, the pleasant land of drowsy- 
head, in which it is set. It is the last work by Thomson which 
appeared in his lifetime. In walking from London to his house 
at Richmond he became heated and took a boat at Hammer- 
smith ; lie thus caught a chill with fatal consequences and died 
on the 27th of August 1748. He was buried in Richmond 
churcliyard. His tragedy Coriolanus was acted for the first 
time in Januaiy 1749. In itself a feeble performance, it is 
noteworthy for the prologue which his friend Lyttelton wrote 
for it, two lines of which — 

" He loved his friends — forgive the gushing tear 
Alas ! I feel I am no actor lu^re ” — 

were recited by Quin with no simulated emotion. 

It may be questioned whether Thomson him.self ever quite 
realized the distinctive significance of his own achievement 
in I'he Seasons, or the place which criticism assigns him as 
the pioneer of a special literary movement and the precursor 
of Cowper and Wordsworth. His avowed preference was for 
great and worthy themes of which the world of nature was but 
one. Both the choice and the treatment of his next great 
subject. Liberty, indicate that he was imperfectly con.scious 
of the gift that was in him, and might have neglected it 
but that his readers were wiser than himself. He has many 
audacities and many felicities of expression, and enriched the 
vocabulary even of the poets who have di.sparaged him. Yet it is 
difficult to believe that he was not the Ixitter for that training 
in refinement of style which he partly owed to Pope, who almost 
uncjuestionably contributed some passages to The^ Seasons. 
And, except in The Castle of Indolence, there is much that is 
conventional, much that is even vicious or vulgar in taste when 
Thomson’s muse deals with that human life which must be the 
background of descriptive as of all other poetry ; for example, 
his bumpkin who chases the rainbow is as unreal a being as 
Akenside’s more sentimental rustic who has ** the form of 
beauty smiling at his heart.” But if Thomson sometimes lacks 
the true vision for things human, he retains it always for things 
mute and material, and whilst the critical estimate of his powers 
and influence will vary from age to age, all who have read him 
will concur in the colloquial judgment which only candour 


could have extorted from the prejudice of Dr Johnson — 
“ Thomson had as much of the poet about him as most writers. 
Everything appeared to him through the medium of his 
favourite pursuit, lie could not have viewed those two candles 
burning but with a poetical eye.” 

For the. day of Thomson’s birtli sec the Aldine edition of his 
poems (1897). In the same volume (pp. 189 scq.) is discussed 
the qiuistion of Pope’s contributions to The Seasons. These P<me, 
if the handwriting he his, made in an interleaved edition of The 
Seasons tinted 1738, and they were for the most part adopted by 
Thomson in the edition of 1744. The writer sekfoin makes more 
than verbal cluiiiges in passages of pure description, but sometimes 
strikingly enhances the scenes in which human character comes into 
play, adding, for example, the comparison, in Autumn, of the fair 
Lavinia to a myrth; in the Apennines, of which the first suggestion 
can be found in The Itapc of the Lock. But whereas many years 
ago the opinion of experts at the British Museum i)ronounced the 
handwriting of these not(‘s to be l^:)pe's beyond a doubt, their 
successors at the presiuit day are e<|ually positive that it is not. 
Some account should be taken of the cramping of the hand, due 
to writing on a curved surface, and of the letters at Blenheim 
(see Pall Mall Magazine for August 1894), which boar a greater 
resemblance to the disputed handwriting than any sp(>cimens in the 
British Museum. 

The first colkicted editions of The Seasons boar dates 1730, 1738, 
1744, ^ 74 ^- Lyttelton tampered both with The Seasons and with 
Liberty in editions after his friend’s death. Among the numerous 
lives of the poet may be mentioned those by his friend Patrick 
Murdoch, by Dr Johnson in Lives of the Ports, by Sir Harris Nicolas 
(Aid. ed., i860), by M. Morel, James Thomson, sa vie et ses oeuvres 
(Paris, 1895), and James Thomson, in the " JCnglish Men of Letters 
SeTies,” by G. C. Macaulay (1908). See also Dr G. Schmeding’s 
Jacob Thomson, t in vergessener Dichter dcs aihtzehnten Jahrhumlerts; 
the life ])relixed to the Aldine edition of his works in 1897; and an 
excelk'iit edition of The Seasons in the Clarendon l^rt'ss Series by 
J. Logic Robertson. (D. C. To.) 

THOMSON, JAMES (1834-1882), British poet, best known by 
his signature “ B.V.,” was born at Port-Glasgow, in Renfrew- 
shire, on the 23rd of November 1834, the eldest child of a male 
in the merchant shipping service. His mother was a deeply 
religious woman of the Trvingite sect. On her death, James, 
then in his seventh year, was procured admission into the 
Caledonian Orphan Asylum. In 1850 he entered the model 
school of the Military Asylum, Chelsea, from which he went 
out into the w'orld as an assistant army schoolmaster. At the 
garrison at Ballincollig, near Cork, he encountered the one brief 
happiness of his life : he fell passionately in love w'ith, and was 
in turn as ardently loved by, the daughter of the armourer- 
sergeant of a regiment in the garrison, a girl of very exceptional 
beauty and cultivated mind. Two years later he suddenly re- 
ceived news of her fatal illness and death. The blow prostrated 
him in mind and body. Henceforth his life was one of gloom, 
disappointment, misery and poverty, rarely iilleviated by 
episodes of somewhat brighter fortune. While in Ireland he 
had made the acquaintance of Charles Brad laugh, then a soldier 
stationed at Ballincollig, and it was under his auspices (as editor 
of the Londofi Investigator) that Thomson first appealed to the 
public as an author, though actually his earliest publication was 
in Tail's Edinburgh Magazine for July 1858, under the signature 
” Crepusculus.” In i860 was established the paper with which 
Bradlaiigh was so long identified, the National Reformer, and 
it was here, among other productions by James Thomson, that 
appeared (1863) the powerful and sonorous verses “ To our 
Ladies of Death,” and (1874) his chief work, the sombre and 
imaginative City of Dreadful Night, In October 1862 ’rhomson 
was dismissed the army, in company with other teachers, for 
some slight breach of discipline. Through Bradlaugh, with 
whom for some subsequent years he lived, he gained employment 
as a .solicitor’s clerk. From 1866 to the end of his life, except 
for two short absences from England, Thomson lived in a single 
room, first in Pimlico and then in Bloomsbury. He contracted 
habits of intemperance, aggravated by his pessimistic turn of 
mind to dipsomania, which made a succes.sful career impossible 
for him. In 1869 he enjoyed wlyit has been described as his 
“ only reputable appearance in respectable literary society,” in 
the acceptance of his long poem, “ Sunday up the River,” for 
Fraser's Magazine, on the advice, it is said, of Charles Kingsley. 
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In 1872 Thomson went to the western states of America, 
as the agent of the shareholders in what he ascertained to be a 
fraudulent silver mine; and the following year he received a 
commission from the New York World to go to Spain as its 
special correspondent with the Carlists. During the two months 
of his stay in that distracted coiintr>’ he saw little real fighting, 
and was himself prostrated by a sunstroke. On his return to 
England he continued to write in the Secularist and the Natimal 
Reformer y under the initials “ B.V.” ^ In 1875 he severed his 
connexion with the Natioftal Reformer, owing to a disagreement 
with its editor ; henceforth his chief source of income (1875-1881) 
was from the monthly periodical known as Cope's Tobacco Plant. 
Chiefly through the exertions of his friend and admirer, Bertram 
Dobell, Thomson's best-known book, The City of Dreadful Night, 
and other Poems, was published in April 1880, and at once 
attracted wide attention; it was succeeded in the autumn by 
Vane's Story, and other Poems, and in the following year by 
Essays and Phantasies. All his best work was produced between 
1855 tind 1875 (“ The Doom of a City,” 1857 ; “ Our Ladies of 
Death," 1861; Weddah and Om-el-Bonain; “ The Naked God- 
dess,” 1866-1867; The City of Dreadful Night, 1870-1874). He 
died at University College Hospital, in Gower Street, on the 
3rd of June 1882, and was buried at Highgate cemetery, in 
the same grave, in unconsecrated ground, as his friend Austin 
Holyoake. 

To the productions of James Thomson already mentioned may 
be added the posthumous volume entitled A Voice from the Nile, 
and other Poems (1884), to which was prefixed a memoir by 
Bertram Dobell. This volume contained much that is interest- 
ing, but nothing to increase Thomson’s reputation. If an 
attempt be made to point to the most apparent literary relation- 
ship of the author of The City of Dreadful Night, one might 
venture the suggestion that James Thomson was a younger 
brother of De Quinccy. If he has distinct affinity to any 
writer it is to the author of Suspiria de projundis; if we look 
further afield, we might perhaps discern shadowy prototypes in 
Leopardi, Heine and Baudelaire. But, after all. Thomson holds 
so unique a place as a poet that the effort at classification may 
well be dispensed with. His was no literar}’ pessimism, no 
assumed gloom. The poem “ Insomnia ” is a distinct chapter of 
biography; and in “ Mater Tenebrarum ’’ and elsewhere among 
his writings passages of self-revelation are frequent. The merits 
of Thomson’s poetry are its imaginative power, its scjmbre 
intensity, its sonorous music; to these characteristics may be 
added, in his lighter pieces, a Heine-like admixture of strange 
gaiety, pathos and caustic irony. Much the same may be said 
of his best pro.se. His faults are a monotony of epithet, the not 
infrequent u.se of mere rhetoric and verbiage, and perhaps a 
prevailing lack of the sense of form; besides an occasional 
vulgar recklessness of expression, as in parts of Vane's Story and 
in some of his prose writings. 

Sftc the Life, by H. S. Salt (1905 edition) 

THOMSON, JAMES (1822-1892), British physicist and 
engineer, was born in Belfast on the i6th of Febniary 1822, and, 
like his younger brother. Lord Kelvin, at an unusually early age 
began to attend the classes at Glasgow University, vrhere his 
father had been appointed professor of mathematics in 1832. 
After his graduation he decided to study civil engineering, and 
for that purpose became a pupil in several engineering offices 
and works successively; but ill health obliged him to leave them 
all, and he had finally to accept the fact that an occupation 
involving physical exertion was out of the question. Accord- 
ingly, from about 1843, he devoted himself to theoretical work 
and to mechanical invention. To this period belong his well- 
known researches in thermodynamics, which enabled him to 
predict by the application of Carnot’s theorem that the tempera- 
ture of the freezing point of substances which expand on solidi- 
fying must be lowered by the application of pressure, the reverse 
being the case with substance? which contract on solidification; 

' Bysshe Venolis : ” Bysshe," as the commonly used Christian 
name of Shelley, Thomson’s favourite writer; and " Vanolis," an 
anagram of Novalis — (F. von Harden berg). 


and he was able to calculate the amount by which a given 
pressure lowers the freezing-point of water, a substance which 
expands on solidification. His results were experimentally 
verified in the physical laboratories of Gla.sgow University under 
Lord Kelvin’s direction, and were afterwards applied to give 
the explanation of regelation. In 1861 he extended them in a 
paper on crystallization and liquefaction as influenced by stresses 
tending to change of form in the crystals, and in other studies 
on the change of state he continued Thomas Andrews’s work 
on the continuity of the liquid and gaseous states of matter, 
constmeting a thci;modynamic model in three dimensions to 
show the relations of pressure, volume and temperature for a 
substance like carbonic acid. With regard to his inventions, 
he devised a clever feathering mechanism for the paddles of 
steamboats when only a boy of sixteen, and later turned his 
attention to water engines. In 1850 he patented his “ vortex 
water-wheel,” and during the next three or four years carried 
on inquiries into the properties of “ whirling fluids,” which 
resulted in improved forms of blowing-fans and water-turbines 
(see Hydraulics). Settling in Belfast in 1851, he was selected 
to be the resident engineer to the Belfast Water Commissioners 
in 1853, and four years later became professor of civil engineering 
and surveying in Queen's College, Belfast. Thence he removed 
in 1873 to Glasgow as successor to Macquorn Rankine in the 
chair of engineering in the university, and retained this position 
until 1889, when the failure of his eyesight compelled him to 
resign. He died on the 8th of May 1892 at Glasgow. His 
contributions to geological science included studies of the 
parallel roads of Glen Roy and of the prismatic jointing of basalt, 
as seen at the Giant's Causeway. In 1876 and following years 
he studied the origin of windings of rivers in alluvial plains and 
made many experiments with the aid of artificial streams; and 
the currents of atmospheric circulation afforded him the material 
for the Baker ian lecture of 1892. 

THOMSON, JOHN (1778-1840), Scottish landscape painter — 
Thomson of Duddingston, as lie is commonly styled — was 
bom on the ist of September 1778 at Dailly, Ayrshire. His 
fathe#, grandfather and great-grandfather were clergymen of 
the ('hurch of Scotland. lie studied for the same vocation 
in the university of Edinburgh; and, residing with his elder 
brother, Thomas Thomson, afterwards celebrated as an anti- 
quarian and feudal lawyer, he made the acquaintance of Francis 
Jeffrey and other young members of the Scottish bar afterw-ards 
notable. During the recess he sketched in the countr}-, and, 
while attending his final college session, he studied art for a 
month under Alexander Nasmyth. After his father’s death 
he became, in 1800, his successor as minister of Dailly; and in 
1805 he was translated to the parish of Duddingston, close to 
Edinburgh. He continued, however, to practise art as an 
amateur, apparently without any detriment to his pastoral 
duties. Thomson’s popularity as a painter increased with 
his increasing artistic skill; and, having mastered his initial 
scruples against receiving artistic fees, on being offered £15 
fur a landscape — reassured by “ Grecian ” Williams’s stout 
assertion that the work was “ worth thrice the amount ” — the 
minister of Duddingston began to dispose of the productions 
of his brush in the usual manner. In 1830 he was made an 
honorary member of the Royal Scottish Academy. Thomson 
was also an accomplished performer on violin and flute, an 
exact and well-read student of physical science, and one of the 
writers 07 optics in the early numbers of the Edinburgh Revinv. 
He enjoyed a singularly wide and eminent circle of friends, 
including, among artists, Turner and Wilkie, and among men of 
letters, Wilson and Scott — the latter of whom desired that 
Thomson, instead of Turner, should have illustrated the collected 
edition of his works. He died at Duddingston on the 27th 
of October 1840 (not the 20th, as stated by some authorities). 
Thomson was twice married, and his second wife, the widow 
of Mr Dalrymple of Clcland, was herself also a skilful amateur 
artist. 

Thomson is fairly represented in the Scottisli National Gallery; 
and the Aberlady Bay ** of that collection, with the soft infinity of 
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its clouded grey sky, and its sea which leai)s and falls again in waves 
of sparkling and of shadowed silver, is fit to rank among the triumphs 
of Scottisli art. 

THOMSON, JOSEPH (1858-1895), Scotti.sh explorer in Africa, 
was born on the 14th of February 1858 at Penpont, Dumfries- 
shire, being the fifth son of William Thomson, originally a working 
stonem.'i'^oii, who had attained the position of a master builder. 
In 1868 his father removed to Gate law bridge, where he rented 
It farm and a quarry. Joseph Thomson was soon attracted by 
the geological formation and historical associations of Nithsdale. 
For a short time he worked in his father’s jquarry. In 1875 he 
went to Edinburgh University, where he paid particular attention 
to geology and botany, and after completing his course in 1878 
he* was appointed geologist and naturalist to the Royal Geo- 
graphical Society’s expedition to East Central Africa under 
Keith Johnston. The latter died at Behobeho, between the 
coast and the north end of Lake Nyasa, on the 28th of June 
1879, and Thomson then took command. Though only twenty- 
one his coolness and tact were remarkable, and he successfully 
conducted the expedition across the desolate region of Uhehe and 
Ubena to the north end of Lake Nyasa, and then by a hitherto 
unexplored track to Lake Tanganyika, where he investigated 
the moot question of the Lukuga outlet. From Tanganyika 
he started to reach the Congo, but troubles with his carriers, 
who dreaded the warlike Warua, obliged him to retrace his 
steps. Going round the south end of Tanganyika he discovered 
Lake Rukwa, whence he marched via Tabora to the coast at 
Bagamoyo, reaching London in August 1880. In the following 
vear he published an account of his travels under the title 
To the Central African Lakes' and Bach, About this time the 
sultan of Zanzibar, being anxious to develop certain supposed 
coal beds on the river Rovuma, was advised to obtain independent 
expert opinion as to their value. Application was made to 
Thomson, who undertook to survey them, and started from 
Mikindani, on the i7lh of July 1881. The coal, however, turned 
out to be merely bituminous shale, and Thomson, on his return 
to Zanzibar, had to endure much delay and vexation through 
the sultan’s chagrin. For a considerable time the explorer 
had directed his attention to Masailand, a region of East 
Africa occupied by a powerful tribe of warriors who had a 
reputation for savage*ry and intractability somewhat greater 
than their actions warranted. Through their territory ran 
the shortest route from the sea to the headwaters of the Nile. 
In 1882 the Royal Geographical Society took up the (juestion, 
and reejuested Thomson to report on the practicability of taking 
a caravan through the Masai country, which no European had 
yet been able to penetrate beyond Mt Kilimanjaro. By 
undaunted courage and great resourcefulness he succeeded in 
crossing the Njiri desert and exploring the eastern rift-valley. 
Thence he went with a picked company through Laikipia 
to Mt Kenya and Lake Baringo, afterwards traversing the 
unknown region lying between Baringo and Victoria Nyanza, 
reached on the loth of December 1883. visited 

Mt Elgon and discovered there a scries of wonderful caves. 
The account of this adventurous journey appeared in 1884, 
under the title of Through Masailand^ and it is a classic in modem 
travel. The hardships and anxieties attendant on such a career 
began to toll upon Thomson’s exceptionally hardy constitution, 
but in 1885 he undertook an expedition to Sokoto for the National 
African (afteixvards the Royal Niger) Company, and succeeded 
in obtaining the signatures of the sultans of Sokoto {^d Gando 
lo treaties with which he had been entrusted by the company, 
treaties which did much to secure British interests in Nigeria. 
In 1888, by way of recreation, he travelled through southern 
Morocco and explored a portion of the Atlas range, and published 
the results in the following year, under the title Travels in the 
Atlas and Southern Morocco, In 1890 he entered the service 
of the Briti.sh South Africa Company and in that and the 
following year, starting from Quilimane he traversed the region 
between lakes Nyasa and Bangweulu and the Zambezi. It was 
a period of great tension between the Portuguese and the 
British, and Thomson’s party on leaving the Portuguese frontier 
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was fired on by the Portuguese, who, too late, realized that they 
had allowed a treaty-making envoy to pass through their 
territory in the guise of a peaceful trader. Thomson concluded 
treaties with native potentates which gave to the Chartered 
Company political, trading and mining rights over a large part 
of the district since known as North-East Rhodesia. This 
journey, in which he covered nearly a thousand miles of 
hitherto unexplored country, proved disastrous to a constitution 
already undermined. In 1893 visited South Africa in search 
of health, but unavailingly. He died in London on the 2nd 
of August 1895. The accounts of his travels not recorded in 
the books mentioned were published in magazines or in the 
Proceedings of the Royal Geographical Society. Thomson was 
the last, as he was one of the most successful, of the great 
geographical pioneers in Africa. He had an extraordinarily 
keen topographical instinct which enabled him to comprehend 
at a glance the natural features of the countries he traversed. 
To undaunted courage and promptness of decision he added 
a forbearing and patient disposition. “ Joseph Thomson,” 
wrote Sir Clements Markham, “ had the high and glorious 
distinction of never having caused the death of a native. This 
is a proof of very rare qualities in the leader of an expedition, 
and places him in the very first rank of explorers.” 

Besides the accounts of his own trav'els Thomson wrote, in 
collaboration with Miss H. Harris Smith, Ulu (London, 1888), a 
novel based on his insif»ht into the working of the African mind; 
Mungo Park and the Niger (London, 1890), a sound critical biography, 
and many magazine articles on African jjoliiics. 

Sec Joseph Thomson, African Explorer (London, 1896), a bio- 
gnapliy by his brother, the Kcv. J. B. Thomson, which contains a 
list of the published writings of tiic explorer. 

THOMSON, THOMAS (i773''i852), Scottish chemist, was 
born at Crieff, Perthshire, on the 12th of April 1773. He was 
educated at the universities of St Andrews and Edinburgh, 
and after taking the degree of M.D. at the latter place in 1799 
e.stablished himself there as a teacher of chemistry. From 
1796 to 1800 he was sub-editor of the Encyclopaedia Britannica^ in 
succession to his elder brother, James Thomson (1 768 -1855), who 
filled that position in 1795-1796, and who in 1805 was ordained 
to the parish of Ecoles, Berwickshire; and the chemical and 
mineralogical articles which he contributed to the supplement 
to the third edition formed the basis of his System of Chemistry^ 
the first edit if >11 of which was published in 1802 and the seventh 
in 1831. At first this work was merely a compilation, but in 
the later editions many of his original results were incorporated; 
the third edition (1807) is noteworthy as containing the first 
detailed account of the atomic theory, communicated to him 
by John Dalton himself. In 1811 he left Edinburgh, and after 
a visit to Sweden went to London, where in 1813 he began to 
edit the Annals of Philosophy, a monthly scientific journal 
which in 1827 was merged in the Philosophical Magazine, In 
1817 he became lecturer in chemistry at Glasgow University, 
and in the following year was appointed to the regius professor- 
ship. This chair he retained until his death, which happened 
on thc2n(l of July 1852 at Kilmun, Argylcshire; but from 1841 
he was assisted by his nephew and son-in-law Robert Dundas 
Thomson (1810-1864), who subscfiuently became medical 
officer of health for St Marylebone, London, and after 1846 he 
ceased active work altogether. He was a most energetic pro- 
fessor, and, according to his colleague, but no relation, Lord 
Kelvin (Sir William Thomson), founded the first chemical 
laboratory for students at a time when practical work was 
scarcely recognized as a necessary part of chemical education. 
He did much to spread a knowledge of Dalton’s atomic theory, 
and carried out many experiments in its support, but his strong 
predilections in favour of Front’s hypothesis tended to vitiate 
his results, many of which were sharply criticized by J. J. Ber- 
zelius and other chemists. In addition to various textbooks he 
published a History of Chemistry (iS^o-iS^i)yfhich lias provided 
material for many chemical biographers, but which, although it 
reads very plausibly, cannot bef regarded as an authority of 
unimpeachable accuracy. His eldest son, Thomas Thomson 
(1817-1878), graduated as M.D, at Glasgow in 1839, accompanied 
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Sir J. D. Hooker on his travels in Sikkim in 1850 and collaborated 
with him in publishing: his Flora indica in 1855, and in 1854 
was appointed superintendent of the botanic gardens at Cal- 
cutta, also acting as professor of botany at the Calcutta medical 
college. 

THOMSON, WILLIAM (i8ii;-i89o), English divine, archbishop 
of Yofk, was born on the nth of February 1 Si 9 at Whitehaven, 
Cumberland. lie was educated at Shrewsbury and at Queen s 
College, Oxford, of which he became a scholar. He took his 
E.A. degree in 1840, and was soon afterwards made fellow of his 
college. He was ordained in 1842, and worked as a curate at 
(\iddesdon. In 1847 he was made tutor of his college, and in 
1853 he delivered ihe Hampton lectures, his subject being 
“ The Atoning Work of Christ viewed in Relation to some 
Ancient Theories. ' These thoughtful and learned lectures 
established his reputation and did much to clear the ground for 
suhsocpient discussions on the subject. Thomson's activity 
wa.^ not coiilined to theology. He was made fellow of the Royal 
and the Royal Geographical Societies. He also wrote a very 
popular Outline of the Laivs of Thought, He sided with the party 
at Oxford which favoured university reform, but this did not 
prevent him from being appointed provost of his college in 1855. 
In 1858 he was made preacher at Lincoln’s Iitn and there 
preached some striking sermons, a volume of which he published 
in 1S61. In the same year he edited Aids to Faith y a volume 
written in opposition to Essays' and RevinvSy the progressive 
sentiments of which had stirred up a great storm in the Church 
of England. In December 1861 he was rewarded with the see 
of GIniiccstcr and Hristol, and within a twelvemonth he was 
chwited to the archiepiscopal see of York. In this position his 
moderate orthodoxy led him to join Archbishop 'I'ait in support- 
ing the Public Worship Regulation Act, and, as pre.sident of 
the northern convoc'ation, he came fr(*c[uently into sharp 
collision with the low’^er house of that body. But if he thus 
inciirr(‘d the hostility of the High Church party among the 
clergy, he was admired by the laity for his strong sense, liis clear 
and forcible reasoning, and his wide knowledge, and he remained 
to the last a power in the north of England. In his later years 
he published an address read before the members of the Edin- 
burgh Philosophical Institution (1868), one on Design in Nature, 
for the Christian Evidence Society, which reached a fifth edition, 
various charges and pastoral addresses, and he was one of the 
projectors of The Speaker's Commentary, for w hich he w rote the 
“ Introduction to the Synoptic Gospels.’’ He died on the 25th 
of December 1890. 

See the Quarterly Review (April 1802), 

THOR, one of the chief deities of the heathen Scandinavians. 
He is represented as a middle-aged man of enormous strength, 
(tuick to anger, but benevolent tow'ards mankind. I'o the 
harmful race of giants (demons), on the other hand, he was an 
implacable foe, and many stories are Ifild in the poetic and prose 
Eddas of the destruction which he brought upon them at various 
times wdth his hammer. On the whole his figure is .somewhat 
secondary in the mythology to that of Odin, who is represented 
as his father. But there is no doubt that in Iceland he w'as 
worshipped more than any other god, and the .same seems to 
have been the case in Nonvay — indeed, perhaps, in all northern 
countries — except among the royal families. Even in the great 
temple at Upsala his figure is .said to have occupied the chief 
place. There is evidence that a corresponding deity named 
7 'hunor or Thonar was w’or.shipped in England and on the 
Continent, but little information is oblainnble regarding him, 
except that he was identified wdth the Roman Jupiter. His 
name is identical with the Teutonic word for thunder, and even 
in Sweden the association of Thor with the thunder seems not 
to have been forgotten. Out.sidc the Teutonic area he has clo.se 
afiinities not only with Jupiter or Zeus, but still more with the 
Lithuanian god Perkunas, whose name (which likewise means 

thunder ") appears to be connected with that of 'Fhor’s 
mother (Fidrgyn). The Variingian god Perun was probably 
Thor himself under a Slavonic name (Russian perun, thunder- 
bolt 
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See H. Petersen, Om Nordboernes Gudedyrkelse og Gudetro i 
Hedenold (Copenhagen, 1876), For other references .s(;e Teutonic 
Peopcks : Religion [ad fin). (II. M. C.) 

THORAX (Gr. Ouypai, breastplate, also the part of the body 
covered by it), the anatomical term for the chest, that part of 
the body which contains the heart and lungs (see Anatomy : 
Superficial and Artistic, and Skeleton ; Axial). For the 
surgery of the thorax reference may be made to the headings 
Heart, Lung and Respiratory System. 

THORBECKE, JAN RUDOLF (1798-1872), Duich .statesman, 
was born at Zwolle, Jn the province of Ovcrijssel, on the 14th of 
January 1 798. Thorbecke was of German extract ion , his grand- 
father, Heinrich Thorbecke, having settled in Ovcrijssel towards 
the end of the 17th century, l.ittle is known of his youth, 
beyond the fact that he w\as sent in the year of Waterloo to 
Amsterdam for his education. For two years he stayed w'ith a 
Lutheran clergyman of the name of Sartoriu.s, whilst attending 
the lectures of the Athenaeum Illustre. In 1817 he commenced 
his studies at Leiden University, proving a brilliant scholar, and 
twice obtaining a gold medal for his prize es.says. In 1820 he 
obtained the degrees of Lit.D. and LL.D. In the following 
years Thorbecke undertook a journey of research and study 
in Germany, staying at most of her famous universities, and 
making the acquaintance of his best-known contemporaries in 
the fatherland. At Giessen he lectured as an extraordinary 
profe.ssor, and at Gottingen, in 1824, published his treatise, 
Ueber das Wesen der Geschichte. After his return to Ain.sterdam 
in 1824 Thorbecke wrote his first political work of any impor- 
tance, Hedenhingen aangaande het Recht en den Staat (“Objec- 
tions anent Law and the State”), wLich by its close rea.soning 
and its legal acumen at once drew attention to the young 
barrister, and procured him in 1825 a chair as profe ssor in Ghent 
University. Here he wrote Iw'o pamphlets of an educational 
character before 1830. The Belgian revolt of that year forced 
Thorbecke to resign his position at Ghent, and he subsequently 
went to Leiden. He did not approve of the Belgian movement, 
nor of the part that Europe played in it, and published his views 
in thre e pamphlets, which appeared in the years 1830 and 1831. 
In 183T he was appointed professor of jurisprudence and political 
science at Leiden University. In that capacity, and, before 
his appointment at Leiden, as a lecturer on political science, 
history and economics at Amsterdam, he gained great reputa- 
tion as a political reformer, particularly after the publication 
of his .standard work, Aanteekeningen op de Grondwet ('^Annota- 
tions on the Constitution,” 1839; 2nd ed., Amsterdam, 1841-- 
1843), which became the textbook and the groundwork for 
the new reform party in Holland, as whose leader Thorbecke 
wxis definitely recognized. Thorbecke’s political career until 
his death, which occurred at the Hague on the 4th of June 1872, 
is .sketched under Holland : History. Thorbccke’s speeches 
in the Dutch legislature were publi.shed at Deventer in six 
volumes (1867-1870), to which should be added a collection of 
his unpubli.shcd speeches, printed at Groningen in 1900. The 
first edition of his Historische Schetsen ('‘ Historical Essays ”) 
was issued in 1860, the second in 1872. At Amsterdam there 
appeared in 1873 a highly intere.sting Correspondence with his 
a-ademy friend and lifelong politi(*al adversary Groen ^’an 
Priastercr {q-v.), which, although dating back to the early 
’thirties, throws much light on their subsequent relations and 
the political events that ffjllowed 1848. Of Dutch .statesmen 
during tjje Napoleonic period, Thorbecke admired Falck and 
Van Ilogendorp most, whose principles he strove to emulate. 
Of \ an Hogendorp's Essays and Speeches, indeed, he publi.shed 
a .standard edition, which is .still highly valued. Thorbecke s 
.speeches form a remarkable continuation of Van Hogendorp’s 
oratioms, not only in their style, but also in their train of 
i thought. Thorbecke's funeral furnished the occasion for an 
I imposing national dcmon.stration, which showed how deeply 
1 he was revered by all classes of his countrymen. In 1876 
j a statue of Thorbecke was unveiled in one of the squares of 
I Amsterdam. 

j Thorbecke’s gifts and public services as a statesman have 
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been as fully recognized as his political genius has been. As an 
orator and writer his style was clear and forcible. His very 
dogmatism brought him many enemies, but at times, especially 
when he went in advance of his time, he was a much mis- 
understood man. I'hcse misunderstandings, frequently wilful, 
extended often beyond the domain of pure politics. Thus, 
by his enemies, Thorbecke was often held up to scorn as a pure 
materialist and no friend of the fine arts, because at a sitting 
of the slates-gencral in 1862 he had said that it is not the duty of 
the state, nor in the true interest of art itself , for the government 
to “ protect ” art, since all state-aided art ifiustbe artificial, like 
any forced plant. This was popularly condensed Into the aphor- 
ism, yet current in Holland, that “ Art is not the business of the 
government,^’ and Thorbecke was condemned as the author of 
it. Again, his adversaries used to call him a dangerous dema- 
gogue. As a matter of fact, there was no more ardent royalist 
than I'horbecke. He believed in constitutional monarchy, as 
offering the best guarantees both for sovereign and people, and 
ho was bitterly opposed to all forms of state socialism. Long 
before his death he realized that he had outlived his own prin- 
ciples, and many of his former admirers had commenced to dub 
him a “ rank conservative,” whose political aims and reforms 
were no longer adequate. But Thorbecke’s life-work will 
endure, and the Dutch constitution of 1887 practically embodied 
his principles, as laid down in the constitution of 1848. The 
former is the outcome of the latter, and could not have been 
made without it. 

The best biographical sketch of Thorbecke we owe to the laic 
Professor Buys, his principal scholar and devoted friend, whose 
biography appeared in 187O at Tic;!. Another biography which 
dcserw's mention was issued in the same year at the Hague, from 
the p(ni of Dr J. A. Levy, an Amsterdam lawyer, (H. 'I'l.) 

THOREAU, HENRY DAVID (1817-1862), American recluse, 
naturalist and writer, was born at Concord, Massachusetts, on 
the i2th of July 1817. To Thoreau this Concord country 
contained all of beauty and even grandeur that was ncces.sary 
to the worshipper of nature : he once journeyed to Canada; he 
went west on one occasion; he sailed and explored a few rivers; 
for the rest, he haunted Concord and its neighbourhood as 
faithfully as the stork does its ancestral nest. John Thoreau, 
his father, w'ho married the daughter of a New England clergy- , 
man, was the son of a John Ihoreau of the isle of Jersey, who, 
in Boston, married a Scottish lady of the name of Burns. This 
last-named John was the son of Philippe Thoreau and his wife 
Marie Ic Gallais, persons of pure Erench blood, settled at St 
Helicr, in Jersey. Erom his New England Puritan mother, from 
his Scot tish grandmother, from his J crscy-Ainerican grandfather, 
and from his remoter French ancestry Thoreau inherited dis- , 
tinctive traits : the Saxon clement perhaps predominated, but 
the “ hauntings of Celtism ” were prevalent and potent. The 
stock of the Thoreaus was a robust one; and in Concord the 
family, though never wealthy nor officially influential, was ever ; 
held in peculiar respect. As a boy, Henry drove his mother’s 
cow to the pastures, and thus early became enamoured of certain 
aspects of nature and of certain delights of solitude. At .school 
and at Harvard University he in nowise distinguished himself, 
though he was an intelligently receptive student; he became, 
however, proficient enough in Greek, Latin, and the more 
general acquirements to enable him to act for a time as a master. 
But long before this he had become apprenticed to the learning 
of nature in preference to that of man : when only twelve years 
of age he had made collections for Agassiz, who had then just 
arrived in America, and already the meadows and the hedges 
and the stream-sides had become cabinets of rare knowledge 
to him. On the desertion of schoolmastering as a profession, 
Thoreau became a lecturer and author, though it was the labour | 
of his hands which mainly supported him through many years j 
of his life : professionally he was a surveyor. In the effort to ■ 
reduce the practice of economy to a fine art he arrived at the ' 
conviction that the less labour a man did, over and above the 
positive demands of necessity, the better for him and for the 
community at large; he would have had the order of the week 


reversed — six days of rest for one of labour. It was in 1845 
made the now famous experiment of Walden. Desirous of 
proving to himself and others that man could be as independent 
of his kind as the nest-building bird, Thoreau retired to a hut 
of his own construction on the pine-slope over against the shores 
of Walden Pond — a hut which he built, furnished ancj kept 
in order entirely by the labour of his own hands. During 
the two years of his residence in Walden woods he lived by the 
exercise of a little .surveying, a little job-work, and the tillage 
of a few acres of ground which produced him his beans and 
potatoes. Ilis absolute independence was as little gained as if 
he had camped out in Hyde Park; relatively he lived the life of 
a recluse. He read considerably, wrote abundantly, thought 
actively if not widely, and came to know beasts, birds and fishes 
with an intimacy more extraordinary than was the case with St 
Francis of Assisi. Birds came at his call, and forgot their heredi- 
tary fear of man; beasts lipped and carcassed him; the very 
fisli in lake and stream would glide, unfearful, between his hands. 
This exquisite familiarity with bird and beast would make us 
love the memory of 'I'horeau if his egotism were triply as arro- 
gant, if his often meaningless paradoxes were even more alisurd, 
if his .sympathies were even less humanitarian than we know 
them to have been. His Walden, the record of this fascinating 
two years’ experience, must always remain a production of 
great interest and (considerable psychological value. Some 
years before Thoreau took to Walden wwds he made the chief 
friendship of his life, that with Panerson. He became one of 
the famous circle of the transcendentalists, always keenly 
prc.scrving his own individuality amongst such more or less 
potent natures us Emerson, Hawthorne and Margaret p'uller. 
From Emerson he gained more than from any man, alive or dead; 
and, though the older philosopher both enjoyed and learned 
from the association with the younger, it cannot be said that the 
gain was equal. There was nothing electrical in Thoreau ’s 
intercourse with his fellow-men; he gave off no spiritual sparks. 
He absorbed intensely, but when called upon to illuminate in 
turn was found wanting. It is with a sense of relief that wc read 
, of his having really been stirred into active enthusiasm anent 
I the wrongs done the ill-fated John Brown. With chilclren he was 
; affectionate and gentle, with old people and strangers considerate. 
In a word, he loved his kind as animals, but did not seem to 
find them as interesting as those furred and feathered. In 
1847 Thoreau left Walden Lake abruptly, and for a time occu- 
pied himself with lead-pencil making, the parental trade. He 
never married, thus further fulfilling his policy of what one of 
his essayist-biographers has termed “ indulgence in fine renounce- 
ments.” At the comparatively early ago of forty-five he died, 
on the 6th of May 1862. His grave is in the Sleepy Hollow 
ccmcitery at Concord, beside those of Hawthorne and Emerson. 

Thoreau’s fame will rest on Walden ; or, Life in the Woods 
(Boston, 1854) and the Excursions (Boston, 1863), though he wrote 
nothing which is not deserving of notice. Up till his thirtieth 
year he dabbled in verse, but he had little ear for metrical music, 
and he lacked the spiritual impulsiveness of the true poet. His 
weakne.ss as a philosopht?r is his tendency to base the laws of the 
universe on the expericnec-born, thought-produced convictions 
of one man — himself. His weakness as a writer is the too 
frequent striving after antithesis and paradox. If he had had 
all his own originality without the itch of appearing original, 
he would have made his fa.scination irresi.stible. As it i.s, 
Thoreau holds a unique place. He was a naturalist, but abso- 
lutely devoid of the pedantry of science; a keen observer, but 
no retailer of disjointed facts. He thus holds sway over two 
domains : he had the adherence of the lovers of fact and of the 
children of fancy. He must alwa)^s be read, whether lovingly 
or interestedly, for he has all the variable charm, the strange 
satuminity, the contradictions, austerities and delightful 
surprises, of Nature herself. 

After Thorcau's death were also* published : The Maine Woods 
(Boston, 1863); Cape Cod (Boston, 1865); ^ Yankee in Canada 
{Boston,! 866). In the Atlantic Monthly, in 1862, appeared "Walking,” 

' Autumn Tints " and ” Wild Apples in 1863, " Night and 
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Moonlight/' The standard editions of his works are The Wviiings 
of Henry David Thoreau, Kiv'ersidc edition (ii vols., Boston, 1894- 
1895), and Manuscript edition (12 vols., ibid., 1907). 

Sec also W. E. Channing, Thoreau : The Poet Naturalist (Boston, 
1873): K. W. Emerson, an introductory note to Excursions (Boston, 
1863); F. B. Sanborn, Henry David Thoreau (Boston, 1882), in the 
'* American Men of Letters Series H. S. Salt, Life of Henry David 
7'horca\t (London, 1890); Some Unpublished Letters of H. D. and 
Sophia E. T/zerran (Jamaica, New York, 1890); J. Russell Lowell, My 
Sti4dy R. L. Stevenson, Familiar Studies in Men and 

Hooks: and F. II. Allen, Bihliographx of //. D, Thoreau (Ik)ston, 
1908). (W. Sii.) 

THORFINN KARLSEFNI, or Karlsefne (//. 1002-1007), 
Scandinavian explorer, leader of the chief medieval expedition 
for American colonization. Thorhnn belonged to a leading Ice- 
landic family and had great success in trading voyages. In 
1002 he came to Greenland, married Gudrid, widow of Red 
Eric s son Thorstein, and put himself at the head of a great 
expedition now undertaken from Eric.sfiord for the further 
exploration and settlement of the western Vinlaiid (south 
Nova Scotia .^) lately discovered by Leif Eri(xs.son (q.v.). Three 
vessels took part in the venture, with 160 men and some women, 
including Gudrid, and Freydis, a natural daughter of Red Eric. 
They first sailed north-west to the Vesterhygd or “ Western 
Settlement of Greenland, thence to Bear Island, and thence 
away to the south till they reached a country they named 
Helluland (some part of Labrador ?) from its great flat slabs 
of stone (hellur). Two days’ sail farther southward brought 
them to a thickly-wooded land they called MarJda^id {i.e. Wood- 
land, our Newfoundland ?). Two days after this they sighted 
land to the right hand, and came to a cape, where they found the 
keel of a sliip -perhaps a relic of some earlier, possibly Scandi- 
navian explorer —and which they called therefore Kialames 
(Keclncss; Cape Breton, or some adjacent point ?); the long 
bleak sandy shores of this coast they called the W ondersirands 
(on the east coast of Cape Breton Island ?). After passing 
the W ondersirands and reaching a coast indented with bays, 
Thorfinn put two fleet Gael runners jishorc, with orders to 
explore southwards (see Leif Ericsson) : they returned with 
grapes and wild wheat, proofs that the Northmen were not 
far from Vinland. The fleet now stood in to a bay called by 
the explorers Streamfiord or Firth of Currents, and wintered there 
(1003-1004), suffering some privations, and apparently getting 
no more news of the fruitful country desired. Thorfinn’.s son 
Snorri was born this first autumn in the new world. Next spring 
nine of the party, headed by the chief malcontent Thorhall, Red 
Eric’s huntsman, sailed off northward, intending to come to 
Vinland by rounding Kcclness and thence working round w'cst 
(and south). Adverse weather drove them to Ireland, where 
they were enslaved. Meanwhile Thorfinn, with the rest of the 
venturers, sailed south for a long time,” till they reached 
a spot they called Hop, at the mouth of a river which flow\s from 
a lake into the sea (several estuaries near the southern extremity 
of Nova Scotia w'ould do equally well here). Here they found 
the “ self-sown ” wheatfields and vines of Leif’s Vinland, and 
here accordingly they settled and built their huts above the lake 
(1004-1005). After a fortnight natives, sw^arthy and ill-looking, 
with ugly hair, great eyes and broad cheeks (Beothuk or Micmac 
Indians ?) appeared with many skin canoes; in the spring follow- 
ing these Skraelings came back and bartered with their visitors. 
Terrified by a bull iDclonging to the latter they fled, and after 
three weeks returned to fight. They were beaten off, but the 
Northmen narrowly escaped destruction, and two of their number 
(one a leading settler) were .slain. The colony at Hop was there- 
fore abandoned and the whole force returned to Streamfiord. 
Thence Thorfinn revisited Hop, staying two months; and also 
made a voyage northward in search of Thorhall, rounding 
Keelness and .sailing westward (along the north coast of Cape 
Breton Island ?), and apparently southward also, till they came to 
the mouth of a river flowing from east to west. Here Thorvald 
Ericsson was killed by a (Skraeling ?) arrow, and the expedition 
came back to Streamfiord, where they passed the next winter 
(1005-1006). Internal dissensions now broke out, mainly about 
the women of the colony, and in the next summer (1006) the 


entire project of Vinland settlement was abandoned and the 
fleet .sailed to Markland. Two Skraeling children were captured 
here and the expedition divided, Thorfinn making Greenland 
and Eric.sfiord in safety with his own vessel, while the other was 
lost in the Irish Sea, only half the crew escaping to Ireland in 
the ship’s boat. 

It may be noticed that the Flatey Book narrative gives a 
.somewhat different but much slighter account of Thorfinn’s 
expedition, making both Thorvald Ericsson and Freydis under- 
take separate Vinland ventures — one before, the other after, 
Karlsefni's enterprrse — Thorvald being killed on his (as in 
Red Eric Saga, but with divergent details), and Freydis on 
her committing atrocities upon her comrade.s, the Icelanders 
Helgi and Finnbogi, which are unnoticed in Red Eric. The 
latter, however, in its mention of the domestic broils which 
arose over the women of the colony in its third winter, points 
to something which may have been the germ of the highly 
elaborated Freydis story in Flatey, 

On Flatey BooU^ Red Eric Saga ami the whole bibliopjraphy for 
the Vinlaml voyages, inclutling that of 'I'horlinn, see Lkif Ericsson 
and Vinland. The six Vinlaml voyages of Flatey, we may repeat, 
Red Eric rcducc.s to three, wholly omitting the alleged voyage of 
Biarni HcriuUsson, and grouping those of Thorvald Ericsson and 
Freydis with Thorfinn Karlsclni’s in one great colonizing venture. 

(C. R. B.) 

THORIANITE, a rare mineral, discovered by W. D. Holland, 
and found in the gem-gravels of Ceylon, where it occurs as .small, 
heavy, black, cubic crystals, usually much water-worn. It 
was .so named b>' VV. R. Dunstan, on account of its high percent- 
age of thorium (about 70% ThOg); it also contains the oxides 
of uranium, lanthanum, cerium and didymium. Helium is 
present, and the mineral is slightly less radio-actit c than pitch- 
blende. It has been examined for new elements. Miss Evans 
I {Journ, Chem. Soc., 1908, 93, p. 666) obtained whut is pos.sibly 
I a new element, whilst M. Ogawa {Journ,ColL Sci. Tokyo, 1908, 
' vol. 25) found indications of three new species : one which he 
j called nipp 07 iium, with an equivalent weight of about 50 and 
j atomic weight 100; the second with an equivalent of about 
! 167; whilst the third yielded a radio-active oxide. 

THORITE, a rare mineral consisting of thorium silicate, 
crystallizing in the tetragonal system and isomorphous with 
zircon. The theoretical formula, ThSiO^, requires 8i’5 % of 
thoria, but analyses show only 50-70 %, there being also some 
uranium, cerium, &c. The mineral is almo.st always altered by 
hydration and is then optically Isotropic and amorphous. 
Owing to differences in composition and to alteration, the 
.specific gravity varies from 4*4 to 5 ’4. The colour is usually 
light brown, but in the variety knowm as “ orangile ” it is 
orange-yellow. The mineral occurs as isolated crystals and 
small masses in the augite-.syenite near Hrevik in South Norway; 
also at Arendal, and in the gem-gravels of Ceylon. If found in 
larger amount it w^ould be an important source of thoria for 
incandescent gas mantles. (L. J. .S.) 

THORIUM (symbol Ih, atomic weight 232*42 [()=i6]), a 
metallic chemical clement. It belongs to the group of metals 
whose oxides arc generally denominated ** rare earths,” and 
its history is bound up in the history of the group, which is 
especially interesting from the fact that it supplies the material 
for the manufacture of the mantles used in incandescent gas- 
lighting, and also that the radio-active substances are almost 
invariably associated with these oxides. The name thoria 
(after thc^ Scandinavian god Thor) was first given in 1815 by 
Berzelius to a supposed new earth which he had extracted from 
several rare Swedish minerals. This “ new earth ” turned out 
to be nothing more nor less than a basic yttrium phosphate. 
In 1828 he gave the name thoria to an earth which he extracted 
from a mineral found at Ltiron. This mineral is the modern 
thorite. Thorium has proved to be very widely, although 
extremely sparingly, distributed : pyrochlor, orangile, monazitc, 
euxenite, gadolonite, orthitc, and in fact most of the rare 
minerals of this type contain it (see B. Szilard, Le Radium, 1909, 
6, p. 233). The extraction of thorium salts from these minerals 
is a matter of much tedium. Metallic thorium is obtained by 
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heating potassium thorium chloride or the tetrachloride with 
sodium (see \V. von holton, R. J. Meyer and H. Karstens, 
Journ, Chem. Soc,, 1909, vol. 96). It forms microscopic hex- 
agonal plates having a silver-white streak. It is very heavy, 
its density being about ii; it inflames when heated in air and 
is not attacked by alkalis; it readily dissolves in nitric acid 
and aqua regia, but with difliculty in hydrochloric acid. 

In its salts, thorium is tctravalent, and in the periodic 
classification it occurs in the same sub-group as titanium, 
cerium and zirconium. 

Thorium dioxide or thoria^ ThO^, is the most Important compound, 
being iiiiinufacturcd commercially in comparatively large quantities 
from monazitc sands, with a view to its utilization for gas mantles 
(sec Li(;hting, Gah). It is an amorphous white powder; but it 
may also be obtainc'd in crystals isomorplious with cassitcrite by 
hcMtiug the amorphous form with borax to a very high temperature. 
An oxide is formed by heating the oxalate. 

Than am fiuoridCy 'PhF^, is obtained as a heavy wliite insoluble 
powderr by dissolving the hydrate in hydrofluoric acid and evaporat- 
ing. lly precipitating a thorium salt with a fluoride, a gelatinous 
hydrate, ThF4'4ll20, is obtained. Acid potassium fluoride pre- 
cipitiites K2'rhF0-4ThF4*IIoO from a solution of thorium chloride. 
l\)tassium thorolluoride, K2ThF^-4H2tI, is a heavy black powder 
formed by boiling the hydroxide with potassium fluoride and 
hydrotluoric acid. Thorium chloride, ThCh, is obtained as wliite 
shining crystals by heating a mixture of carbon and thoria in a 
current of chlorine. Baskerville {Journ, Anier. Chem. Soc., i 0 O 4 » 
26, ]). 922) divided the product into three fractions according to 
tht'ir volatility. He concliulcd that the first contained the chloride 
of berzflium, having an atomic weight of 212, the second contained 
thorium chloride, and the third Uie chloride of carolinium, having 
an ahmiic weight of 255*6. F. Chauvenet (Compt. rend., 1908, 
147, p. 1046) obtains it by heating thoria in a current of carbonyl 
chiorid(\ Thorium chloride r«ulily deliciuesces on exposure and 
forms double salts with alkaline chlorides. 

Thorium sulphate, 'rh(SOJ2, obtained by dissolving the oxide 
in sulphuric aci<l. It forms several crystalline hydrates. Evapora- 
tion of a solution at ordinary ttmiperaturcs gives colourless mono- 
clinic ])risms of 'rh(SOJ2*9HuO, which is isomorplious with uranium 
sulphate, U(vS04)a‘fd Alxive 43° Th(S04)2'41l20 is deposited, 
b. Koozeboom (Zeit. phys. Chem., 1890, 5, p. 198) has describt'd 
several othtjr hydrates. Thorium sulphate forms double salts with 
the alkaline sulphates. Thorium nitrate, Th(N03)4*r2H20, forms 
white deliquescent tables very soluble in water. It forms double 
salts such as MgTh(N03)Q*8Hy0, wliich are isomorplious with the 
corresponding cerium compounds. Thorium sulphide, ThS.^, is 
obtained by Vmrning the metal in stilphur. It cannot be protluccd 
by precipitation. 

The fitoiiiic weight has been variously given. Berzelius found 
235*5; Dclafoutainc, 229*7; Clevc, 232*6 by analyses of the sulphate, 
and 232*2 by analyses of the oxalate. Kriiss and Nilson derived 
the value 230*7 (II - i) from analyses of the carefully purified 
sulphate. 

For the so-called “ disintegration of the thorium atom " and the 
relation of this eUuiient to the general subject of radio-active 
cmaiialioiis, see Kadio- activity. 

A number of salts of thorium have been })reparod for therapeutic 
use, including the hydroxide, nitrate, .salicylate, oleato and lactate. 
The oleate has been used in chronic eczema and psoriasis and locally 
in cancer. Inhalations of thorium emanations produced Iroiu 
thorium nitrate through a wash-bottle inhaler are said to have a 
bactericidal action in diseases of the lungs. F. Soddy has used 
them in phthisis, and Louisa Chosney sjicaks favourably of the 
emanations in chronic and acute laryngitis and in tuberculous 
laryngeal ulcerations. 

THORN (Polish Torun), a fortress town of Germany, in the 
Prussian province of West Prussia, situated on the right bank 
of the Vistula, near the point where the river enters Pru.ssian 
territory, 85 m. by rail N.E. of Posen, 92 m. S. of Danzig and 
12 m. from the Russian frontier at Alexandrovo. Pop. (1895), 
30,314; (1906), 43,435. Its position as a bridge head coiimanding 
the passage of the Vistula makes it a point of strategic impor- 
tance; it was strongly fortified in 1818, and in 1878 was converted 
into a fortress of the first class. The defensive works consist 
of a circle of outlying forts, about 2J m. from the centre of the 
town — eight on the right and five on the left bank of the river. 
The “ old town,” founded in 1231, and the “ new town,” founded 
thirty-three years later, were united in 1454, and both retain 
a number of quaint buildings dating from the 15th and i6th 
centuries, when Thorn was a flourishing member of the Hanseatic 
League, The town hall of the 14th and i6th centuries, the 
churches of St John, of the Virgin, and of St James (all of the 
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I3th-i4th centuries), the ruined castle of the Teutonic order (a 
tower, the so-called “ Dansker ”), and a leaning tower, the sole 
remnant of the old environing walls, are among the most inter- 
esting of the ancient edifices. Among modern buildings may 
he mentioned the Artushof, containing concert and assembly 
halls, the new garrison church (1897), nionument erected 

in 1853 to Copernicu.s, who was a native of Thorn. The a'hcient 
wooden bridge, now burned down, at one time the only permanent 
bridge across the lower Vistula, has been succeeded by a massive 
iron railway viaduct, 3300 ft. long. Thorn carries on an active 
trade in grain, timber, wine, groceries and minerals, and has 
ironworks, saw-mills, and various other manufactures. It is 
famous for its Pfefferkuchen, a kind of gingerbread. Part of 
the trade is carried on by passenger and cargo vessels on the 
Vistula, which ply as far as Warsaw. 

Thorn, founded in 1231 by the Teutonic order as an outpost 
against the Poles, was colonized mainly from Westphalia. The 
first peace of Thorn, between the order and the J^fles, was 
concluded in 1411. In 1454 the townspeople revolted from the 
knights of the order, destroyed their castle, and attached them- 
selves to the king of Poland. This resulted in a war, which 
was terminated in 1466 by the second peace of Thorn. In the 
15th and 16th centuries Thorn was a Hanse town of importance, 
and received the titles of “ Queen of the Vistula ” and “ the 
beautiful.” It embraced the Reformation in 1557, and in 
1645 it was the scene of a colloquium charitaiivum, or discussion 
betwixt the doctors of the riv^al creeds, which, however, resulted 
in no agreement. In 1724 a riot between the Protestant and 
Roman (Catholic inhabitants was seized upon by the Polish 
king as a pretext for beheading the burgomaster and nine other 
leading Protestant citizens, an act of oppression which is known 
as the “ blood-bath of Thorn.” The second partition of Poland 
(1793) conferred Thorn upon Prussia; by the treaty of Tilsit 
it was assigned to the duchy of Warsaw; but since the congress 
of Vienna (1815) it has again been Prussian. 

Sec Wernicke, Geschichte Thorns (Thorn, 1830-1842); Hoburg, 
Die Delaqevun^en der Stadt und Festung Thorn (Thorn, 1850); and 
Steinbrecht, Die Baukunst des deutschen Ritterordens in Preussen 
(ist part, Berlin, 1884); Ucbrick, Thorn (Danzig, 1903). 

THORN (O. Eng. cf. Du. doorn, Ger. Dorn^ &c.)* in botany, 
a hard pointed structure, also termed a “ spine,” generally 
representing a small branch, as in hawthorn, where a normal 
branch arising in the axil of a leaf is replaced hy a sharply pointed 
thorn; accessory buds on each side of the thorn and developed 
in the same leaf-axil will grow in the next season into ordinary 
branches. The similarly developed thorns of the honcy-locusc 
(Gleditschia) are branched. In other cases, as the sloe or the 
wild pear, branches become spiny at the apex tapering into a 
stiff leafless point. On a cultivated tree these branches dis- 
appear owing to their more vigorous growth. Leaves may be 
modified into spines, as in barberry, the leaves of which show 
every gradation betw'cen a leaf with a spiny-toothed edge and 
those which have been reduced to simple or multiple spines. 
In some species of Astragalus the petiole of the pinnately com- 
pound leaf persists after the fall of the leaflets as a sharp spine. 
In the false acacia (Robinia) the stipules arc represented by 
spines. 

The reduction of the Icaf-surfa('c, of which the spinous habit 
is often an expression, is associated with growth in dry or exposed 
windy places. Thus, in the gorse, a characteri.stic plant of 
exposed localities such as open commons, the smaller branches, 
instead of being leaf-bearing shoots, arc reduced to slender green 
spines, while the leaves on the main shoots are also more or less 
spinous in character. As the giving off of water from its surface 
is one of the chief functions of a leaf, this process is thus reduced 
to a minimum in situations where water is scarce or would he 
liable to be given off too rapidly. An extreme case is afforded by 
the cacti and cactus-like euphorbias, which are a characteristic 
type of desert vegetation wheje water is extremely scarce. 
The whole plant is reduced to a simple or branching succulent, 
leafless, columnar or flattened stem, the branches of which 
are represented by small clusters of thorns. Incidentally the 
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thorns protect tlie plant which bears them from the attacks of 
animals seeking food. 

Prickles are structures of less importance from the morpho- 
logical point of view, being mere superficial outgrowths which 
mav occur anywhere on stem or leaf, or even fruit. 

THORNABY-ON-TEES, a municipal borough in the North 
Riding of Yorkshire, England, 3 m. S.W. of Middlesbrough, on 
the North-Eastern railway. Pop. (1901), 16,054. It lies 
opposite Stockton-on-Tccs, wdth which it is connected by a 
bridge, on the river Tees. There are blast furnaces, iron 
foundries, engineering works, iron ship-building yards, extensive 
saw-mills, flour-mills and a manufactory of blue and white ” 
potter}’. 'Vhe town was formerly known as South Stockton, 
and is still included in the parliamentary borough of Stockton 
(it is within the Cleveland division of the county), but was 
incorporated as a separate municipal borough in 1892. It is 
under a mayor, 6 aldermen and 18 councillors. Area, 1927 
acres. 

THORNE, a market towm in the Doncaster parliamentary 
division of the West Riding of Yorkshire, 10 m.N.E. of Doncaster 
by the North-Eastern railway, serv^ed also by a branch of the 
Great Central railway. Pop. (i9or), 3818. It lies near the 
river Don, in a low, flat district, which was formerly a marshy 
waste, resembling the fens of the eastern counties. Hatfield 
Chase, a portion of this tract south of Thorne, was partly drained 
by the Dutch engineer Vermuyden in the 17th century, and there 
were in the district numerous Dutch settlers. The Chase is 
generally considered to have been the scene of the battle of 
Heathfield in 633, when King Edwin of Northumbria fell before 
the heathen King Penda of Mercia. The Levels, as this district 
is generally named, are of remarkable fertility, and Ihorne, 
having water c:ommuni('ation with Goole and the Ilurnber, is 
consecjucntly an agricultural centre of importance; while some 
barge-building and a trade in peat fibre arc also <'arried on. 
The church of St Nicholas is a fine building of various periods 
from the 12th centur}’. 

THORNHILL, SIR JAMES (1676-1734), English historical 
painter, was born at Melcombe Regis, Dorset, in 1676, of an 
ancient but impoverished county ifamily. His father died 
while he was young, but he was befriended by his maternal 
uncle, the celebrated Dr Sydenham, and apprenticed to Thomas 
Highmore, serjeant-painter to King William HI., a connexion 
of the Thornhill family. Little is known regarding his early 
career. About 1715 he visited Holland, Flanders and France; 
and, having obtained the patronage of Queen Anne, he w^as in 
1719-1720 appointed her .serjeant-painter in succession to High- 
more, and was ordered to decorate the interior of the dome of 
St Paul’s with a series of eight designs, iii cliiaroscuro heightened 
with gold, illustrative of the life of that apostle- a commission 
for w’hich Louis Laguerre had previously been selected by the 
commissioners for the repair of the cathedral. He also designed 
and decorated the saloon and ball of Moor Park, Herb:., and 
painted the great hall at Blenheim, the princesses’ apartments at 
Hampton Court, the hall and staircase of the South S<?a Company, 
the chapel at Wimpolc, the staircase at Easton-Neston, North- 
amptonshire, and the hall at Greenwich Hospital, usually 
considered his most important and successful wurk, upon which 
he was engaged from 1708 to 1727. Among his easel pictures 
arc the altar-pieces of All Souls and Queen’s College chapels, 
Oxford, and that in Melcombe Regis church; and he executed 
such portrait subjects as that of Sir Isaac Newton, in Trinity 
College, Cambridge, and the picture of the House of Commons 
in 1730, in the possession of the earl of Hardwicke, in which he 
was assisted by Hogarth, who married Jane, his only daughter. 
He also produced a few etchings in a slight and sketchy but 
effective manner, and executed careful full-size copies of 
Raphael’s cartoons, which now* belong to the Royal Academy. 
About 1724 he drew up a proposal for the establishment of a 
royal academy of the arts, and his scheme had the support of 
the lord treasurer Halifax, but' government declined to furnish 
the needful funds. Thornhill then opened a drawing-school in 
his own house in James Street, Covent Garden^ where instruction 


continued to be given till the time of his death. He acquired 
a considerable fortune by his art, and was enabled to repurchase 
his family estiite of Thornhill, Dorsetshire. In 1715 he was 
knighted by George I., and in 1719 he represented Melcombe 
Regis in parliament, a borough for which Sir Christopher Wren 
had previously been member. Having been removed from his 
office by some court intrigue, and suffering from broken health 
and repeiited attacks of gout, he retired to his country seat, 
where he died on the 4th of May 1734. His son James, also 
an artist, succeeded his father as serjeant-painter to George 11. 
and was appointed ‘‘ painter to the navy.” 

The high contemporary estiiuatc of Sir James Thornhiirs works 
has not since been confirmed; in spite of Dr Young, “ late times " 
do not 

“ Understand 

How Raphael's pencil lives in Thornhill's hands." 

He is weak in drawing — indeed, when dealing with complicated 
figures he was assisted by Thomas Gibson; and, ignorant of the 
great moniimcnLil art of Italy, he formed himself upon the lower 
model of Lo Brun. 

THORNHILL, an urban district in the Morley parliamentary 
division of the West Riding of Yorkshire, England, 2 m. S. of 
Dewsbury, on the Great Northern, Lancashire & Yorkshire, and 
London & North-Western railways. Pop. (1901), 10,290. The 
church of St Michael has a modern nave, but the chancel with 
aisles are of good Decorated work, and the tower is Perpendicular. 
There are interesting monuments of the ancient family of 
Savile, the site of whose mansion, Thornhill Hall, may be traced 
near the church. The east window of the church contains fine 
fragments of stained glass of the 15th century. The large 
industrial population is employed in the woollen mills and 
manufactures of shoddy, carpets, &c., which arc numerous 
in this locality. 

THORNHILL, a village of the parish of Morton, Nithsdalc, 
Dumfriesshire, Scotland, 14 m. N.N.W. of Dumfries by the 
Glasgow & South-Western railway. Pop. (1901), 1132. It 
is beautifully situated in the midst of trcc-clad hills and 
watered by the bountiful Nith and such streams as the 
Carron, Oimple and Crichope. Morton parish church lies in 
the village, and among other buildings are the library and 
the natural history museum, in the grounds of which there 
is a statue of Richard Cameron, the covenanter (1680). The 
weekly sales of livestock are important, and an agricultural 
show is held every September. Three miles N.N.W. stands 
Drumlanrig Castle, a seat of the duke of Bucclcurh. It is built 
of red sandstone in the form of a hollow square, and has 145 ft. 
of outer walls, which are surmounted with turrets, and 
capped and spired at the angles. The castle was begun in 1679 
and finished in 1689, and cost the first duke of Queensberry an 
immense sum. He is believed to have spent but a single night 
under its roof. The fourth duke of Queensberry, Old “ Q.,” 
incurred the wrath of Robert Burrs and Wordsworth by his 
w^anton destruction of the magnificent woods. On the death of 
‘‘ Old Q.” without issue in 1810, Henry, third duke of Bucclcuch, 
succeeded to the dukedom of Queensberry, and the property 
has since been adequately cared for. Trees, planted on the 
most extensive scale, have repaired the ravages of the former 
owner; the gardens have been laid out with exejuisite taste; and 
the vast policy, intersected by the Nith, is one of the finest parks 
in Scotland. The ruins of Tibber’s Castle, dismantled in 1311 
by Robert Bruce, stand in the grounds, about i m. from 
the duc^ maovsion. Two miles and a half N.N.K. of 
Thornhill is found another ruined fortress, that of Morton 
Castle, interesting as the residence of Thomas Randolph, earl 
of Moray, regent during the early years of the minority of 
David II., and as belonging afterwards to a branch of the 
Douglases, who derived from it the title of earl. About 3 m. 
south-east of Thornhill stands the ruined castle of Closcburn, 
once a stronghold of the Kirkpatricks. It was Sir Roger of that 
ilk who helped mak sikker ” the death of John, “ Red ” 
Cornyn, of Badenoch (1306). In Closebum parish (pop. 1275) 
occur cairns, tumuli and a stone circle, besides Roman and 
preliistoric remains. Two mineral wells give the place the 
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promise of some degree of popular favour, likely to be enhanced 
by the romantic beauty of its surroundings. 

THORNTON, HENRY (1760-1815), English banker and 
economist, was born on the loth of March 1760. In 1784 he 
became a member of the banking firm of Downie, Free & 
Thornton, with which he was associated till his death on the 
16th of January 1815. In 1783 he was elected member of 
parliament for Southwark, a constituency which he represented 
for the rest of his life. Although an indifferent speaker, he soon 
acquired a high reputation as an authority on financial matters. 
This reputation he confirmed by An. Inquiry^ into the Nature and 
Effects of the Paper Currency of England (1802), defending the 
legislature in suspending cash payments. He strongly supported 
the income tax on its original imposition in 1798, but was 
in favour of a graduated system, and indeed paid his own income 
tax “ on the scale of his ideal, not his legal debt.” lie was 
one of the founders of the Sierra Leone Company (see Sierra 
Leonk), and its chairman until the colony was taken over by 
the PInglish government. 

THORNTON. WILLIAM THOMAS (1813-1880), English 
economist, was born at Burnham, Buckinghamshire, on the 
14th of February 1813. In 1836 he obtained a clerkship in 
the London house of the East India Company. In 1858 he 
became secretary for public works in the India office, a post 
which he held till his death. He was created a C.B. in 1873. 
His works include Over- population and its Remedy (1846), in 
which he put forward a plan for colonizing Irish wastes by 
Irish peasants; A Plea for Peasant Proprietors (1848), in which 
his views were developed in greater detail; On Labour (1869); 
and Old-fashioned Ethics and Commonsense Metaphysics, a 
volume of essays, published in 1873. 

THORNYCROFT, WILLIAM HAMO (1850- ), British 

sculptor. A pupil of his father, Thomas Thorny croft, and of 
the Royal Academy schools, he was still a student when he was 
called upon to assist his father in carrying out the important 
fountain in Park Lane, London. He accordingly returned in 
1 87 1 to England from Italy, where he was studying, and modelled 
the figures of Shakespeare, Fame and Clio, which were rendered 
in marble and in bronze. In the following year he exhibited 
at the Royal Academy “ Professor Sharpley,” in marble, for 
the memorial in University College; and “Mrs Mordant,^ a 
relief — a form of art to which he has since devoted much atten- 
tion. The “ Fame,” already mentioned, was shown in 1873. 
Believing that the pendulum had overshot its swing from 
conventional classicality towards pictorial realism, he turned 
from the “ fleshy ” school towards the Greek, while realizing 
the artistic nece.ssity for modern feeling. In 1875 his “ Warrior 
Bearing a Wounded Youth from the Field of Battle “ gained the 
gold medal at the Royal Academy schools, and when exhibited 
in 1876 it divided public attention with the “Tennyson’’ of 
Woolner and “Wellington Monument” sculptures of Alfred 
Stevens, now in St Paul’s Cathedral. Then followed the dramatic 
“ Lot’s Wife,” in marble (1878), and “ Artemis ” (t88o), which for 
grace, elegance and purity of taste the sculptor never surpassed. 
He was thereupon elected an associate of the Royal Academy, 
and more than justified the .selection by his “ Teucer ” of the 
following year, a bronze figure of extraordinary distinction 
which, bought for the Chantrey collection, is now in the National 
(Tate) Gallery of British Art. It is simple and severe, classic 
yet instinct wuth life and noble in form; and in it he touched 
the high-water mark of his career. Turning to thCfideal, in 
works entirely modern in motive and treatment, Hamo Thorny- 
croft produced “ The Mower ” (1884) and “A Sower ” (i886); 
the “ Stanley Memorial ” in the old church at Holyhead par- 
takes of the same character. Among the sculptor’s principal 
statues are “The Bishop of Carlisle ” (1895; Carlisle Cathedral), 
“ General Charles Gordon ” (Trafalgar Square, London), 
“ Oliver Cromwell ” (Westminster), “ Dean Colet ” (a bronze 
group — early Italianate in feeling — outside St Paul’s School, 
Hammersmith), “ King Alfred ” (a colossal memorial for 
Winchester), the “ Gladstone Monument ” (in the Strand, 
London), and “ Dr Mandell Creighton, Bishop of London ” 


(bronze, erected in St Paul’s Cathedral). Mr Thornycroft’s other 
memorials, such as the “ Queen Victoria Memorial” (Karachi), 
the “ War Memorial ” (at Durban), and the “ Armstrong 
Memorial ” (at Newcastle), are well known, and his portrait 
statuary and medallions are numerous. He was eltrted a full 
academician in 1888, and an honorary member of the Royal 
Academy of Munich. lie was awarded a medal of honhur at 
the Paris Exhibition, 1900. 

See M. H. Spiclraann, British Sculpture and Sculptors of To-day 
(London, 1901). (M, H. S.) 

THdRODDSEN, JON JjOR SAHSON (1819-1868), Icelandic 
poet and novelist, was born in 1819 at Reykholar in western 
Iceland. He studied law at the university of Copenhagen, 
entered the Danish army as volunteter in 1848 in the war against 
the insurgents of Schleswdg and Holstein, who w^ere aided by 
Prussia and other German states. He w^ent back to Iceland 
in 1850, became sheriff {sysluma^ur) of Bar^iastrandarsysla, 
and later in Borgarfjar'Sarsysla, where he died in 1868. He is 
the first novel writer of Iceland. Jonas llallgrims.son had led 
the way by his short stories, but the earliest veritable Icelandic 
novel was Jon Thoroddsen’s Piltur og stulka (“ Lad and Lass ”), 
a charming picture of Icelandic country life. Still better is 
Ma^tir vg hona (“ Man and Wife ”), published after his death 
by the Icelandic Literary Society, lie had a great fund of 
delicate humour, and his novels are so es.scntially Icelandic in 
their character, and so true in their descriptions, that he is 
justly considered by most of his countrymen not only as the 
father of the Icelandic novel, but as the best novelist Iceland 
has produced. His poems, mostly satirical, arc deservedly 
popular ; he follows Jonas Hallgrimsson closely in Jiis style 
although he cannot reach him in lyric al genius. (S. Bl.) 

THOROTON, ROBERT (1623-1678), English anti(|uary, 
belonged to an old Nottinghamshire family, whi('h took its 
name from Thoroton, near Newark. He resided mainly at 
another village in the same neighbourhood, Car Colston, where 
he practised as a physician and where he lived the life of a 
country gentleman. He took very little part in the Civil War, 
although his sympathies were with the royalists, but as a 
magistrate he was very active in taking proceedings against the 
Quakers. In 1667 Thoroton, aided by a band of helpers, began 
to work upon his elaborate Antiquities of Nottmghamshire. 
This was published in London in 1677; dedicated to 

Gilbert Sheldon, archbishop of Canterbury, and was illustrated 
by engravings hy W. Hollar. 

In 1797 a new Cflition of the Antiquities was jjublished by John 
Throsby (1740-1803),’ who added an additional volume. In 1897 
the Thoroton Society was fojindcd in honour of the antiquarian, 
its object being to promote the study of the history and antiquities 
of Nottinghamshire. I nder ils auspict^s annual volumes of Trans- 
actions iinil several volumes of Becords huivc been publi.slied and much 
valuable work has been done. A bra.ss tablet to the memory of 
Thoroton has been plactid in Car (',olslon churcli. See j. T. (Godfrey, 
Bohert Thoroton, Physician and Antiquary (1890). 

THORPE, BENJAMIN (1782-1870), English Anglo-Saxon 
scholar, was born in 1782. After studying for four years at 
Copenhagen University, under tlie Danish philologist Rasmus 
Christian Rask, he returned to England in 1830, and in 1832 
published an English version of Cicdmon’s metrical paraphrase 
of portions of the Holy Scriptures, which at once established his 
reputation as an Anglo-Saxon scholar. In 1834 he published 
Analecta Anglo-Saxonica, which was for many years the standard 
textbook of Anglo-Saxon in Engli.sh, but his best-known work 
is a Northern Mythology in three volumes (1851). His was the 
first complete good translation of the elder Edda (1866). His 
other works include Ancient Laws and Institutes of England 
(1840), an English translation of the laws enacted under the 
Anglo-Saxon kings; The Holy Gospels in Anglo-Saxon (1842); 
Codex Exoniensis (1842), a collection of Anglo-Saxon poetry 
with English translation ; an English translation of Dr Lappen- 
burg’s History of England under the Anglo-Saxon Kings (1845); 
Anglo-Saxon Poems of Beowulf (1855), a translation; an edition 
for the “Rolls” series of the Anglo-Saxon Chronicle (1861); and 
Diplomaiarium Anglicum aevi saxonici (1865), a collection of 
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early English charters. Thorpe died at Chiswick on the 19th 
of July 1S70. The value of his work was recognized by the 
grant to him, in 1835, of a civil list pension. 

THORPE [or Thorp], JOHN (/?. 1570-1618), English architect. 
T.ittle is known of his life, and his work is dubiously inferred, 
rather than accurately known, from a folio of drawings in the 
Soane Museum, to which Horace Walpole called attention, in 
1780, in his Anecdotes of Painting'; but how far these were his 
own is uncertain. He was engaged on a number of important 
English houses of his time, and several, such as Longleat, have 
been attributed to him on grounds which cannot be sustained. 
He was probably the designer of Kirby Plall, Northamptonshire; 
the original Longford Castle, Wiltshire ; and the original Holland 
House, Kensington ; and he is said to have been engaged on 
Rushton Hall, Northamptonshire, and Audley End, Essex (with 
Bernard Janssens). 

Sec J. A. Gotch, Architecture of the Renaissance in England 
(1891-1801). 

THORWALDSEN, BERTEL (1770-1844), Danish sculptor, 
the son of an Icelander who had settled in Denmark, and there 
carried on the trade of a w'ood-carver, W’as born in C openhagen 
on the T9th of November 1770. While veiy young he learnt 
to assist his father; at the age of cle\‘en he entered the Copen- 
hagen school of art, and soon began to show his exceptional 
talents. In 1792 he won the highest prize, the travelling student- 
ship, and in 1796 he started for Italy in a Dimish man-of-war. 
On the 8tli of March 1797 he arrived in Rome, where Caruwa 
was at the height of his popularity. Thorwaldsen’s first success 
was the model for a statue of Jason, which was highly praised 
by Canova, and he received the commission to execute it in 
marble from Thomas Hope, a wealthy Jmglish art-patron. From 
that time 'rhor\valdsen’s success was assured, and he did not 
leave Italy for twenty-three years. In 1819 he returned to Den- 
mark, where he was commissioned to make the colossal series 
of statues of C^hrist and the twelve apostles which are now in the 
Fruenkirchc in Copenhagen. These were executed after his 
retuni to Rome, and were not completed till 1838, W'hen Thor- 
waldsen again returned to Denmark. He died suddenly in the 
Copen hageji theatre on the 24th of March 1844 and becpieathcd 
a great part of his fortune for the building and endowment of a 
museum in Copenhagen, and also loft to fill it all hi.s collection 
of works of art and the mcxlels for all his sculpture' --a very 
large collection, exhibited to the greatest possible advantage. 
Thorwaldsen is buried in the courtyard of this museum, under 
a bed of roses, by his own special wash. 

On the whole Thorwaldsen was the most successful of all the 
imitators of classical sculpture, and many of his statues of pagan 
deities are modelled with much of the antique feeling for breadth 
and purity of design. His attempts at Christian sculpture, 
such as the tomb of Pius YII. in St Peter’s and the “ Christ and 
Apostles ” at Copenhagen, are le.ss successful, and were not in 
accordance wdth the sculptor’s real sympathies, which wen; 
purely classic. Thorwaldsen worked sometimes with feverish 
eagerness; at other times he was idle for many months together. 
A great number of his best works exist in private collections 
in England. His not very successful statue of Lord Byron, after 
being refused a place in Westminster Abbey, was finally de- 
posited in the library of Trinity College, Cambridge. The most 
wndely popular among Thorwaldsen ’s works have been some of 
his bas-reliefs, such as the Night” and the ‘^Morning,” which 
he is said to have modelled in one day. 

See Eugene Plon, Thorwaldsen, sa vie, &c. (l^aris, 1880) ; Andersen, 
/>. Thorwaldsen (Berlin. 1845); Killorup, Thorwaldsen* s Arbciten, &c. 
(Copenhagen, 1852); Thiele, Thorwaldsen’ s Leben (Leipzig, 1852- 
1850); C. A. Rosenberg, I'horwaldsen . . . mit 146 Abbildungen 
(1896; Kunstlermonographien,” No. 16); S. Trior, Thorvaldsen 
(1903); A. Wilde, Erindringer om Jerichau og Thorvaldsen (1884). 

THOTH, the Greek name of the Egyptian god of letters, 
invention and wisdom {e.g. Thowt, Zhwty\ the mouthpiece 
and recorder of the gods, andt arbiter of their disputes. Thoth 
is found on the earliest monuments symbolized by an ibis {Ibis 
aethiopica, still not uncommon in Nubia), which bird was 
sacred to him. In the Pyramid texts Thoth is already closely 


associated with the Osiris myth, having aided the god by his 
science and knowledge of magic, and demonstrated the justice 
of his claims in the contest with Set. Thoth presided over 
writing, measuring and calculation, and is prominent in the 
scene of the weighing of the soul. He was often identified with 
the moon as a divider of time, and in this connexion, during 
the New Empire, the ape first appears as his sacred animal. 
Thoth was identified by the Greeks with Hermes, and Hermes 
Trismegistus (q.v.) is a late development of the Egyptian god. 
Geographically the w'orship of Thoth in Lower Egypt centred 
in the Ilcrmopolitc nome, contiguous to the Husirite and 
Mendesian nomes. This was the district anciently called Zhwt, 
and the god’s name Zfiwty means simply “ him of ZhwtP But 
Hermopolis Magna in Upper Egypt, now Eshmunain, was a city 
of greater political importance than Hermopolis in Lower Egypt. 

See E. A. W. Budge, The Gods of the Egyptians'^ and specially 
Kc;Ypr: Ancient^ ^Religion. (E. Ll. G.) 

THOU, JACQUES AUGUSTE DE [Thuanus] (1553-1617), 
French historian, w^as the grandson of Augustin dc Thou, 
president of the parlcment of Paris (d. 1544), younger son 
of Christophe de Thou, “ first president ” of the same parle- 
ment, who began to collect a number of books and notes for a 
history of ETance which he was never to write (d. 1582), and 
nephew of Nicolas dc Thou, who w^as bishop of Chartres (1573- 
1598). In these family surroundings he imbibed a love of letters, 
a firm and orthodox, though enlightened and tolerant piety, 
and an attachment to the traditional powder of the Crown. At 
the age of seventeen he began his studies in law% first at Orleans, 
later at Bourges, where he made the acquaintance of Ilotrnan, 
and finally at Valence, where lie had Cujas for his master and 
Scaliger as a friend. He was at first intended for the Church; 
he received the minor orders, and on the appointment of his 
uncle Nicolas to the episcopate succeeded him a.s a canon of 
Notrc-Damc. But his tastes led him in a different direction; 
not content with a know'ledge of books, he wished to know the 
world and men. During a period of ten years he seized cvciy^ 
opportunity for profitable travel. In 1573 he accompanied 
Paul de Foix on an embassy, which enabled him to visit most of 
the Italian courts; he formed a friendship with Arnaud d’Ossat 
(afterwards bishop of Rennes and Bayeux and cardinal, d. 1604), 
wLo w'as secretary to the ambassador. In the following year 
he formed part of the brilliant cortege which brought King 
Henry III. back to France, after his flight from his Polish king- 
dom. He also visited several parts of France, and at Bordeaux met 
Montaigne. On the death, however, of his elder brother Jean 
(April 5, 1579), who w^as maitre des requites to the parlement, 
his relations prevailed on him to leave the Church, and he entcTcd 
the parlement and married (1588). In the same year he w^as 
appointed conseiller d'etat. He served faithfully both the 
I effeminate, bigoted and cruel Henry 111 . and Henry IV., a sceptic 
and given to love-intrigues, because they w'ere both the repre- 
.sentatives of legitimate authority. He succeeded hi.s uncle 
Augustin as president d (1595), and used his new authority 

in the interests of religious peace, negotiating, on the one hand, 
the Edict of Nantes w'ith the Protestants, while in the name of the 
principals of the Gallican Church he opposed the recognition 
of the Council of Trent. This altitude exposed him to the 
animosity of the League |)arty and of the Holy See, and to their 
persecution when the first edition of his history appeared. 
This history wus the work of his whole life. In a letter of the 
31st of March 1611 addressed to the president jeannin, he 
himself de.scribes his long labours in preparation of it. His 
materials for writing it were drawm from his rich library, which 
he established in the Rue des Poitevins in the year 1587, wdth the 
two brothers, Pierre and Jacques Dupuy, as librarians. His 
object was to produce a purely scientific and unbiased w^ork, 
and for this reason he wrote it in Latin, giving it as title Ilistoria 
sui temporis. The first 18 books, embracing the period from 
1545-1560, appeared in 1604 (i vol. folio), and the w'orkwas at 
once attacked by those whom the author himself calls les envieux 
et les factieux. The second part, dealing with the first wars of 
religion (1560-1572), was put on the Index librorum prohihitorum 
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(Nov. 9, 1609). The third part (up to 1574), and the fourth 
(up to 1584), which appeared in 1607 and i6o8, caused a similar 
outcry, in spite of de Thou’s efforts to remain just and 
impartial, lie carried his scruples to the point of forbid- 
ding any translation of his book into French, because in the 
process th('re might, to use his own words, “ be committed 
great faults and errors against the intention of the author”; 
this, however, did not prevent the Jesuit Father Machault 
from accusing him of being a false Catholic, and worse 
than an open heretic ” (1614); de Thou, we may say, was 
a member of the third order of St Francis. As an answer 
to his detractors, he wrote his Menvoires, which are a useful 
complement to the History of his mvn Times, After the death 
of Henry IV., de Thou met with another disappointment: the 
qneen-reg<‘nt refused him the position of first president of 
the parlement, appointing him instead as a member of the 
Conseil des finances intended to take the place of Sully. This 
was to him a distinct downfall; he continued, how'cver, to serve 
under Marie de Medicis, and took part in the negotiations of the 
treaties concluded at Ste Mcnehould (1614) and Loudun (1616). 
He died at Paris on the 7th of May 1617. 

Throe years after the death of de Thou, Pierre Dupuy and Nicolas 
Rigault brought out, with pt. v., the first complete edition of the 
Histovia sni tern ports, comprising 138 books; they appended to it 
the Memoires, also given in Latin (lino), A hundred years later, 
an Engllsliman, Samuel Buckley, published a critical edition, the 
material for which had been collected in k'rance itself by Thomas 
('arte (17^3). De Thou was treated as a classic, an honour which 
he destirved. ^ His history is a model of exact research, drawn from 
the l)est sources, and presented in a style both elegant and animated; 
unfortunat<dy, oven for tlui mpn of the Renaissance, Latin was a 
(lead language; it was impossible for de Thou, for example, to find 
exact equivalents for technical terms of geogra])hy or of administra- 
tion. As the reasons which had led d<j Thou to forbid the transla- 
tion of his monumental history di.sappeared with his death, there 
soon arose a desire to make it accessible to a wider public. It 
was translated first into (German. A Protestant pastor, G. Boule, 
who was afterwards converted to Catholicism, translated it into 
h'rench, but could not find a publisher. The first translation 
printed was that of Pierre Du Ryer (i(i57), but it is mediocre and 
mcomphiti;. In the following cemtury the abbe Pr6vost, wdio was 
a conscifiiitious collaborator ivith the Benedictines of Saint-Maur 
before lie became the author of the more profane work Manon 
Lescant, was in treaty with a Dutch publisher for a tran.slation 
which was to consist of ten volumes; only the first volume appeared 
(1733). But competition, perhaps of an unfair character, sprang 
up. A group of translators, who had the good fortune of being 
able to avail themselves of Buckley's fine edition, succeeded in 
bringing out all at the same time a translation in .sixteuii volumes 
(Do Thou, Histoire universcUc, Fr. trails, by Lc Beau, Lc 
Mascrior, tluj Ablie Des Jumtaincs, 173.1). As to the Mhnoires 
they ha(i already been translated by Le Petit and Des If.s (1711); 
in this form they have been reprinted in the collections of Petitot. 
Mi«;haud and Buchoii. To de Thou we also owe ctuTain other 
works: a treatise De re anipitraria (1784), a Life, in Latin, of 
Papyre Masson, some Poemata sacra, cS:c. 

For his life may be consulted the recolU^ctions of him collected 
]>y the brothers Dupuy (Thuana, sive Excerpta /. A, Thuani per 
ft. P. P., lOfu); reprinted in the edition of 1733), and the biographies 
by J. A. M. Collinsoii (’J 7 ie Life of Thnanus, 1807) and Duntzer 
(De Thou’s Leben, 1837). Finally, see H(;nry Ilarrissc, Le President 
de Thou et ses descendants, leur cHcbrc bibliothdque, leurs armoiries 
rt la traduction francaise de J. A. Thuani Historiarum sui Temporis 

[../c] (1905). ‘ (C. B.*) 

THOUARS, a town of western France, in the department of 
Deux-SfWre.s, on the right bank of the Thouet, 24 m. S. by W. 
of Saiimur on the railway to Bordeaux. Pop. (1906), 5321. 
A massive stronghold built in the first half of the 17th century 
by the La Tr6moille family, and now used as a prison, slands on 
a rocky eminence overlooking the river, towards which it has 
a frontage of nearly 400 ft. The adjoining Sainte-Chapelle 
dating from the early years of the ibth century is in the 
Gothic style with Renaissance details, and was built by Gabrielle 
de Bourbon, wife of Louis II. of La Trdmoille. The church 
of St M^dard, rebuilt in the 15th centuries, preserves a doorway 
of a previous Romanesque building. That of St Laon (12th 
and 15th centuries) was formerly attached to an abbey, the 
buildings (17th century) of w'hich serve as town hall. It 
has a fine square tower in the Romanesque style and con- 
tains the sculptured tomb of the abbot Nicholas. Remains of 


the ramparts of the totvn dating from the 13th century 
and flanked by huge towers are still to be seen, and a bridge 
of the same period crosses the Thouet. The manufacture 
of furniture and wooden shoes, and the preparation of 
veterinary medicine and lime, are carried on. Wine, livestock 
and agricultural produce are the chief articles of trade. ^ 

Thouars, w'hich probably existed in the Gallo-Roman period, 
became in the 9th century the seat of powerful viscounts, who 
in later times were zealous supporters of the English. In 1372 
the latter were expelled from the town by Bertrand du Guesclin. 
In 1563 Charles IX. created Louis III., the head of the family 
of La Treinoille, duke of Thouars. In 1793 the Vendeans took 
the town by assault. 

THOURET, JACQUES GUILLAUME (1746-1794), French 
revolutionist, was born at Pont rEveque. He was the son of a 
notary, and became an avocat at the parlement of Rouen. 
In 1789 he was elected deputy to the states-general by the third 
estate of Rouen, and in the Constituent Assembly his eloquence 
gained him great influence. Like so many lawyers of his time, 
he was violently opposed to the clergy, and strongly supported 
the secularization of church property. He also obtained the 
suppression of the religious orders and of all ecclesiastical 
privileges, and actively contributed to the change of the judiciary 
and administrative system. He was one of the promoters 
of the decree of 1790 by which France was divided into depart- 
ments, and was four times president of the Constituent Assembly. 
After its dissolution he became president of the court of cassation. 
He was included in the proscription of the Girondists, whose 
political opinions he shared, and was executed in Paris. Besides 
his speeches and reports he wrote an Abrege des revolutions de 
I'ancien gouverncment fran(.ais and Tableau chronologique de 
Vhistoire ancienne et moderne. 

His brother, Michkt. Augustin 'riioukF.T (1748-1810), a 
physician, was a keen opponent of the ideas of Mesmer and a 
promoter of vaccination in France. 

See 1'. Aulard, Les Oratcurs de V assemble constituante ( 2 ml c'd., 
J^aris, 1905) ; E. Carettc and A. Sanson, Thouret , , , sa vie, ses 
(euvres (1890). 

THOUSAND AND ONE NIGHTS. The Thousand^ and One 
Nights, commonly known in English as The Arabian Nights* 
Entertainments, is a collection of tales written in Arabic, which 
first became generally knowm in Flurojx; in the early part of 
the i8th century through the French translation by Antoine 
Galland, and rapidly attained universal popularity. In the 
Journal asialique for 1827, p. 253, von Hammer (J. von Hammer- 
I Purgstall) drew attention to a passage in the Golden Meadmvs 
I of Mas*udl (ed. Barbier de Meynard, iv. 89 .seq.), written in a.d. 
943, in wdiich certain stories current among the old Arabs are 
compared with “ the books which have reached us in translations 
from Persian, Indian and Greek, such as the book of Hezdr 
A f sane, a title whic'h, translated from Persian into Arabic, 
means ‘ the thousand tales.’ This book is popularly called 
The Thousand and One Nights, and contains the story of the king 
and his vizier and of his daughter Shirazad and her slave girl 
l^Tnazad. Other books of the Scimc kind are the book of Ferza 
and Simas, containing stories of Indian kings and viziers, the 
book of Sindibad, &c.” Von Hammer concluded that the 
Thousand and One Nights were of Persian or Indian origin. 
Against this conclusion Silvestrc De Sacy protested in a memoir 
{Mem, de Vacad, des inscr,, 1833, x. 30 seq.) demonstrating that 
the character of the book wc know is genuinely Arabian, and 
that it must have l)een written in Egypt at a comparatively 
recent date. Von Hammer in reply adduced, in Journ, as, 
(1839), ii. 175 seq., a passage in the Fihrist (a.d. 987), which is 
to the following effect : — 

*' The ancient Persians wero the first to invent tales and make 
books of them, and some of their talcs were put in the mouths of 
animals. The Ashghanians, or third dynasty of Persian kings, 
and after them the Sasanians, had a special part in the development 
of this literature, which found Aralnc translators, and was taken 
up by accomplished Arabic literati, who edited it and imitated it. 
The earliest book of the kind was the Hezdr afsdne or Thousand 
Tales, which had the following origin. A certain Persian king was 
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accustomed to kill his wives on the morning after the consummation 
of the marriage. But once he marriiMl a clever princess called 
Shahrazad. who spent the marriage night in telling a story which 
in the morning reached a point so interesting that the king spared 
her, and asked next night for the sequel. 'I'his went on for a 
thousand nights till Shahraz.ld had a son, and ventured to tell 
the king of her device. He admired her intelligence, loved her, and 
spared her life. In all this the princess was assisted by the king's 
stewardess Dinizad. This book is siiid to have been w'ritten lor 
the princess Hoind.i (MSS. Homani), daughter of Hah man. ... It 
contains nearly two hundred stories, one story often occu])ying 
several nights. 1 have repeatedly seen the comjdetc book, but it 
is really a mcn.gre and uninteresting production " {Fihrist, cd. 
Fliigel, p. J04). 

Persian tradition (in Firdousi) makes Princess Homai the 
daughter and wife of Bahman Ardashir, i.e. Artaxerxes 1 . 
Longimanus. She is depicted as a great builder, a kind of Perskin 
Seniirainis, and is a half-mythical personage already mentioned 
in the Avesta, but her legend seems to be founded on the history' 
of .Vtu^sa and of Parysatis. Firdousi says that she w^as also 
called Shahrazad (Mohl v. ii). This name and that of DTnazad 
both occur in what Mas’udI tells of her. According to him, 
Shahrazad was Homai’s mother (ii. 129), a Jew'ess (ii. 123). 
Bahman had married a Jewess (i. 118), who was instrumental 
in delivering her nation from captivity. In ii. 122 this Jewish 
maiden who did her people this scrxdce is called DTnazad, but 
“ the accounts,’’ .says our author, “ vaiy\” Plainly she is the 
Esther of Jewish stoly^ Tabari (i. 688) calls Esther the mother 
of Bahman, and, like Firdousi, gives to Homai the name of 
Shahrazad. The story' of Esther and that of the original Nights 
have in fact one main feature in common. In the former the 
king is offended wdth his wife, and divorces her; in the Arabian 
Nights he finds her unfaithful, and kills her. But both stories 
agree that thereafter a new wife was brought to him every night, 
and on the morrow passed into the second hou.se of the women 
(E>ther), or was slain {Nights), At length Esther or Shahrazad 
wins his heart and becomes queen. The i.ssuc in tire Jewish 
story is that Esther saves her people ; in the Nights the gainers 
are “ the daughters of the Moslems,” but the old stoiy^ had, of 
course, some other word than ” Moslems.” Esther’s foster- 
father becomes vizier, and Shahrjizad’s father is also vizier. 
Shahrazaefs plan is helped forward in the Nights by DTnazad, 
who is, according to Mas*udl, her slave girl, or, according to 
other MSS., her nurse, and, according to the Fihrist, the king’s 
stewardess. The last account comes nearest to Esther ii. 15, 
where Esther gains the favour of the king’s chamberlain, keeper 
of the women. It is also to be noted that Ahasuerus is read to 
at night when he cannot sleep (Esther vi. i). And it is just pos- 
sible that it is w'orth notice that, though the name of Ahasuerus 
corresponds to Xerxes, Josephus identifies him with Artaxerxes I. 

Now it may be taken as admitted that the book of Esther 
w'as written in Persia, or by one who had lived in Persia, and 
not earlier than the 3rd century b.c. If now there is real w'eight 
in the points of contact between this story and the Arabian 
Nights — and the points of difference cannot be held to outweigh 
the resemblances between two legends, each of which is neces- 
sarily so far removed from the hypothetical common source — 
the inference is important for both stories. On the one hand, 
it appears that (at least in part) the book of Esther draws on 
a Persian source ; on the other hand, it becomes probable that 
the Nights are older than the SSsanian period, to which I.^ne 
(iii. 677) refers them. 

It is a piece of good fortune that Mas*udl and the Fihrist 
give us the information cited above. For in general the Moslems, 
though very fond of stories, are ashamed to recognize them as 
objects of literary curiosity. In fact, the next mention of the 
Nights is found only after a lapse of three centuries. MaqrIzT, 
describing the capital of P-gypt, quotes from a work of Ibn Sa‘ld 
(c, A.D. 1250), who again cites an older author (Al-^ortobl), who, 
in speaking of a love affair at the court of the caliph Al-Amir 
(1097-1130), says ‘‘ what is told about it resembles the romance 
of Al-BattaJ, or the Thousark and One Nights ” {Hitat, Bulaq 
ed. i. 485, ii. 181). 

That the Nights which we have are not the original tran.slation 


of the Hezdr Afsdne is certain, for the greater part of the stories 
are of Arabian origin, and the whole is so thoroughly Mahom- 
medan that even the princes of remote ages who are introduced 
speak and act as Moslems. It might be conceixed that this 
is due to a gradual process of modernization by successive 
generations of stoiy'-tellers. But against this notion, which 
has been entertained by some scholars. Lane has remarked with 
justice that, much as MSS. of the Nights differ from one another 
in points of language and style, in the order of the talcs, and the 
division into nights, they are all so much at one in essentials 
that they must be* regarded as derived from a single original. 
There is no trace of a recension of the text that can be looked 
on as standing nearer to the Hezdr Afsdne, And the whole local 
colour of the work, in point of dialect and also as regards the 
manners and customs described, clearly belongs to Egypt as 
it was from the 14th to the i6th century. Sonic points, as 
De Sacy and Lane have shown, forbid us to place the book earlier 
than the second half of the 15th century. Galland’s MS. copy, 
again, was in existence in 1548. Lane accordingly dates the 
work from the close of the 15th century or the beginning of the 
i6th, but this date appears to be too late. Por Abu’l-Mahasin, 
an Eg>'ptian historian w'ho died in 1470, writing of Hamdi, a 
famous highwayman of Bagdad in the 10th century, remarks 
that he is probably the figure who used to be popularly spoken 
of as Ahmad al-Danaf (ed. Juynboll ii. 305). Now in the Nights 
, Ahmad al-Danaf really plays a part corresponding to that of 
I the historical Hamdi, being now a robber (Lane ii. 404) and 
! again a captain of the guard (Lane ii. 249). It would seem that 
Abu'l-Mahiisin had read or heard the stories in the Nights, 
tmd was thus led to compare the historical with the fictitious 
character. And, if this be so, the Nights must have been 
composed very soon after 1450.* 

No doubt the Nights have borrowed much from the Hezdr 
Afsdne, and it is not improbable that even in the original Arabic 
translation of that work some of the Persian stories were replaced 
by Arab ones. But that our Nights differ very much from the 
Hezdr Afsdne is further manifest from the circumstance that, 
even of those stories in the Nights which are not Arabian in 
origin, some arc borrowed from books mentioneil by Mas*udl 
as distinct from the Hezdr Afsdne, Thus the story of the king 
and his son and the damsel and the seven viziers (Lane, ch. 
xxi. note 51) is in fact a version of the Book of Sindbdd^- 
while the story of jail ad and his son and the vizier Shammiis 
(M'Naghtcn iv. 366 scq.; cf. Lane iii. 530) corresponds to the 
book of Ferza and Slmds,^ 

Not a few of the tales are unmistakably of Indian or Persian 
I origin, and in these poetical passages are rarely inserted. In 
j other stories the scene lies in Persia or India, and the source is 
I foreign, but the treatment thoroughly Arabian and Mahomme- 
i dan. Sometimes, indeed, traces of Indian origin arc perceptible, 
even in stories in which Harun al-RashId figures and the scene 
is Biigdad or Basra.'* But most of the tales, in substance and 
form alike, are Arabian, and so many of them have the capital 
, of the caliphs as the scene of action that it may be guessed that 
i the author used as one of his sources a book of tales taken from 
i the era of Bagdad’s prosperity. 

The late date of the Nights appears from sundry anachronisms. 
In the story of the men transformed into fish — white, blue, 
yellow or red according as they were Moslems, Christians, Jews 
or Magians (T.ane i. 99) — the first three colours are those of 

* The liypothcsis of gradual and complete modernization is also 
opposed to the fact that the other romances used by Cairene story- 
tellers (such as those of 'Antar and of Sa'if) retain their original 
local colour through all variations of language and style. 

2 The Syriac Sindihdn, the Greek Syntipas, and the Seven Sages 
of the European West. 

^ De Sacy and Lane suppose that the original title of the Arabic 
translation of the Hezdr Afsdne was The Thousand Nights. But 
most MSS. of Mas'udi already have The Thousand and One Nights, 
which is also the name given by Maqrizi. Both ciphers perhaps 
mean only " a very great number," and Fleischer {De glossis 
Habichtianis, p. 4) ha.s shown that 1001 is certainly used in this 
sense. 

* Gildemeister, De rebus indicis, p. 89 seq. 
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the turbans which, in 1301, Mahommed b. Kalaun of Egypt 
commanded his Moslem, Christian and Jewish subjects respec- 
tively to Avoar.^ Again, in the story of the humpback, whose 
scene is laid in the 9th century, the talkative barber says, “ this 
is the year 653 ” (-= a,d. 1255; Lane, i. 332, writes 263, but see 
his note), and mentions the caliph Mostansir (d. 1242), who is 
incorrectly called son of MostadL- In the same story several 
places in Cairo arc mentioned which did not exist till long after 
the 9th century (see T^ane i. 379).^ The very rare edition of the 
first 200 nights published at Calcutta in 1814 speaks of cannon, 
which arc first mentioned in Egypt in 13^3; and all editions 
sometimes speak of coffee, which was discovered towards 
the end of the 14th century, but not generally used till 200 
years later. In this and other points, e,g. in the mention of a 
mosque founded in 1501 (Lane iii. 608), we detect the hand 
of later interpolators, but the extent of such interpolations 
can hardly perhaps be determined even by a collation of all 
copies. For the nature and causes of the variations between 
different copies the reader may consult Lane, iii. 678, who 
explains how transpositions actually arise by transcribers 
trying to make up a complete set of the talcs from several 
imperfect copies. 

Many of the tales in the Nights have an historical basis, as 
Lane has shown in his notes. Other cases in point might be 
added : thus the chronicle of Ibn al-JauzT (d. a.d. 1200) 
(contains a narrative of Kamar, slave girl of Shaghb, the mother 
of Moqtadir, which is the source of the talc in Lane i. 310 seq., 
and of another to be found in M‘Naghten iv. 557 seq.; the latter 
is the better story, but departs so far from the original that 
the author must have had no more than a general recollection 
of the narrative he drew on.'* There are other cases in the 
Nights of two tales which are only variations of a single theme, 
or even in certain parts agree almost word for word. Some tales 
are mere compounds of different stories put together without 
any art, but these perh«aps are, as Lane conjectures, later 
additions to the book; yet the collector himself was no great 
literary artist. Wc must picture him as a professional story- 
teller equipped with a mass of miscellaneous reading, a fluent 
pow'cr of narration, and a ready faculty for quoting, or at a 
push improvising, verses. His stories became popular, and were 
written down as he told them — hardly written by himself, 
else we should not have so many variations in the text, and such 
insertions of “ the narrator says,’^ “ my noble sirs,^^ and the 
like. The frequent coarseness of tone is proper to the condition 
of Egyptian society under the Mameluke sultans, and would 
not have been tolerated in Bagdad in the age to which so many 
of the tales refer. Yet with all their faults the Nights have 
beauties enough to deserve their popularity, and to us their 
merit is enhanced by the pleasure we feel in being transported 
into so entirely novel a state of society. 

Tho Thousand and One Nights became known in Europe through 
A. Galland’s French version (12 vols. i2mo, Paris, 1704-1^12); 
tho publication was an event in literary history, the influence 
of which can be traced far and wide. This translation, however, 
left much to bo desired in point of accuracy, and especially failed 
to reproduce the colour of tho original with tho exactness which 
those who do not read merely for amusement must desire. It was 
with a special view to tho remedying of these defects that E. W. 
Lane produced in 1840 his admirably accurate, if somewhat stilted, 
translation, enriched with most valuable notes and a discussion of 
the origin of the work (new edition, with some additional notes, 
3 vols. 8vo, London, 1859). Lane's translation omits tho talcs 
which ho deemed uninteresting or unlit for a European public. Sir 
Richard Burton's unexpurgated English translation, with elaborate 
notes, was issued in 10 vols., 1885-1 886, with six supplemcnbiry vols., 
1887-1888. A new French version (1899 seq.) was undcrtiiken 
by J. C. Mardrus. Of the Arabic text of the Nights the principal 
editions are — (i) M'Naghten's edition (4 vols. 8vo, Calcutta, 
1839-1842); (2) the Breslau edition (12 vols. i2mo, 1833-1843), 
-the first 8 vols. by Habicht, tho rest by Fleischer (compare as to 
..the defects of Habicht's work, Fleischer. De glossis Ilabichtianis, 

' Quatrem^re, Sultans Mamloucs, ii. 2, p. 177 seq. 

l^ne, i. 342, arbitrarily writes " Montasir " for “ Mostansir.” 

See also Edin, Review (July 1886), p. igi seq, 

^ See 1)0 Goeje in Gids (1876), ii. 397-41 1, 


Leipzig, 1836); (3) tho first Buiaq edition (4 vols,, 1862-1863), 
See the Bibliographic des ouvr, arabes (1901), vol. iv., by V. Chauvixi. 

THRACE, a name which was applied at various periods 
to areas of different extent. For the purposes of this article 
it will be taken in its most restricted sense, as signifying the 
Roman province which was so called after the district that 
intervened between the river Istcr (Danube) and the Haemus 
Mountains (Balkan) had been formed into the separate provinces 
ofMoesia,and the region between the rivers Strymon and Ncstus, 
which included Philippi, had been added to Macedonia. The 
boundaries of this were — towards the N. the Haemus, on the E. 
the Euxine Sea, on the S. the Propontis, the Hellespont and 
the Aegean, and towards the W. the Nestus. The most dis- 
tinguishing features of the country were the chain of Rhodope 
(Dcspoto-clagh) and the river Hebrus (Marilza). The funner 
separates at its northernmost point from the Ilacmus, at right 
angles, and runs southward at first, nearly parallel to the Nestus, 
until it approaches the sea, when it takes an easterly direction 
(see Virg. Georg, iii. 351). Several of the summits of this chain 
are over 7000 ft. in height. Tho Hebrus, together with its 
tributaries which flow into it from the north, cast and west, 
drains almost the whole of Thrace. It starts from near the 
point of junction of Haemus and Rhodope, and at first takes 
an easterly direction, the chief town which lies on its banks 
in the earlier part of its course being Philippopolis ; but when 
it reaches the still more important city of lladrianopolis it 
makes a sharp bend towards the south, and enters the sea nearly 
opposite the island of Samothracc. The greater part of the 
country is hilly and irrcguUir, though there are considerable 
plains; but besides Rhodope two other tolerably definite chains 
intersect it, one of which descends from Haemus to Adrianoplc, 
wliile the other follows the coast of the Euxine at no great 
distance inland. One district in the extreme north-west of 
Thrace lay beyond the watershed separating the streams that 
flow into the Aegean from those that reach the Danube : this 
was the territory of Sardica, the modern Sophia. In the later 
Roman period two main lines of road passed through the country. 
One of these skirted the southern coast, being a continuation 
of the Via Egnatia, which ran from Dyrrhachium to Thfssalonica, 
thus connecting the Adriatic and the Aegean ; it became of the 
first importance after the foundation of Constantinople, because 
it was the direct line of communication between that city and 
Rome. The other followed a north-westerly course through 
the interior, from Constantinople by lladrianopolis and Philip- 
popolis to the Haemus, and thence by Naissus (Nish) through 
Moesia in the direction of Pannonia, taking the same route by 
which the railway now runs from Constantinople to Belgrade. 
The climate of Thrace was regarded by the Greeks as very severe, 
and that country was spoken of as the home of the north wind, 
Boreas. The coast in the direction of the Euxine also was 
greatly feared by sailors, as the harbours were few and the sea 
proverbially tempestuous; but the southern shore was more 
attractive to navigators, and here we find the Greek colonies 
of Ahdcra and Mesambria on the Aegean, Perinthus on the 
Propontis, and, the most famous of all, Byzantium, at the 
meeting-point of that sea and the Bosporus. Another place 
which proved attractive to colonists of that race was the curiou.s 
narrow strip of ground, called the Thracian Chersonese, that 
intervened between the Hellespont and the Bay of Melas, which 
penetrates far into the land on its northern side. Among the 
cities that occupied it the most important w(tc Sestos and 
C'allipolis (Gallipoli). In order to prevent the incursions of the 
Thracians, a wall was built across its isthmus, which was less 
than 5 m, in breadth. The north-eastern portion of the 
Aegean, owing to its proximity to the coa.st of Thrace, was known 
as the Thracian Sea, and in this were situated the islands of 
Thasos, Samothrace and Imbros. 

History . — The most striking archaeological monuments of 
the prehistoric period arc the sepulchral mounds, which are 
found by thousands in various parts of the country, especially in 
the neighbourhood of the ancient towns. As Roman implements 
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and ornaments have been found in some of them, it is plain 
that this mode of burial continued to be practised until a 
late period. The country was overrun several times by Darius 
and his generals, and the Thracian Greeks contributed 120 
ships to the armament of Xerxes (Herod, vii. 185). The most 
powerful 'rhracian tribe was that of the Odrysae, whose king, 
Teres* in the middle of the 5th century n.c. extended his 
dominion so as to include the greater part of Thrace. During the 
Peloponnesian War his son Sitalces was an ally of some impor- 
tance to the Athenians, because he kept in check the Macedonian 
monarch, who opposed the interests of the Athenians in the 
Chalcidic peninsula. Again, in the time of Philip of Macedon 
we find Cersobleptes, who ruled the south-eastern portion of 
the country', exercising an important influence on the policy 
of Athens. During the early period of the Roman Empire the 
Thracian kings were allowed to maintain an independent sove- 
reignty, while acknowledging the suzerainty of Rome, and it 
was not until the reign of Vespasian that the country was reduced 
to the form of a province (Kalopathakas, De Thracia, provincta 
romaria, 1894; Mommsen, Roman Provinces^ Pmg. trans., 1886). 
Erom its outlying position in the northern part of the Balkan 
peninsula it was much exposed to the inroads of barbarian 
invaders. It was overrun by the Goths on several occasions, 
and subsequently by the Huns; but its proximity to Constanti- 
nople caused its fortunes to be closely connected with those of 
that city, from the time when it became the capital of the Eastern * 
Empire. In the course of the middle ages the northern parts of 
Thrace and some other districts of that country were occupied by 
a Bulgarian population; and in 1361 the Turks made themselves 
masters of Adrianople, which for a time became the Turkish 
capital. When Constantinople fell in 1453 the whole country 
passed into the hands of the Turks, and in their possc.ssion it 
remained until 1878, when, in accordance with the provisions 
of the Treaty of Berlin, the northern portion of it w'as placed 
under a separate administration, with the title of Eastern 
Rumelia; this province has now become, to all intents and 
purposes, a part of the principality of Bulgaria. The population 
is comp>osed of 'Furks, Greeks and Bulgarians. (II. F. T,) 
Ancient Peoples — The name “ Thracians,’^ from being used 
both cthntcally and geographically, has led to confusion. There 
were the tnic indigenous Thracians and also Celtic tribes such 
as the Treres in the early period, the Getae and Trausi later, and 
the Gallic Scordisci in Roman days. These were the “ red ” 
Thracians of Greek writers, and they differed not merely in 
physique and complexion, but also in their customs and religion 
from the native Thracians (Herod, v. 14). The native Thracians 
were inferior in morals, allowing their girls complete licence 
till marriage. The chief native deities were Dionysus, Arcs 
and Bendis (Artemis), but many of these tribes had Celtic chiefs, 
who traced their descent from and worshipped a god called 
Hermes by the Greeks, but possibly Odin. The .substantial 
features of the ancient Dionysiac rites, including a ritual play 
by “ goat-rnen carrying a wooden phallus, may still be 
seen at Bizye, the old residence of the Thracian kings (see R. M. 
Dawkins in Hellenic Journal^ 1906, p. iqi). The true Thracians 
were part of that dark-complexioned, long-skulled race, which 
had been in the Balkan peninsula from the Stone Age, closely 
akin to the Pelasgians {q.v.)y the aborigines of Greece, to the 
Ligurians, the aborigines of Italy, and to the Iberians. The 
name “ Illyrian (see Illyria) was applied to all the tribes of 
this stock who dwelt west of the northern extensions of the 
Pindus range and in what was termed Upper Macedonia in later 
times, and who extended right up to the head of the Adriatic. 
In Homer the name Macedonia is not yet known, and the term 
Thracian is applied to all the tribes dwelling from Picria to the 
Euxine. There is no well-defined difference between aboriginal 
Thracians and Illyrians. Thus there was an Illyrian tribe Brygi, 
a Tliracian one Biy^ges ; some of the latter had passed into Asia 
and settled in the land called from them Phrygia, whence some 
of them later passed into Armenia; some of the Mysians (regarded 
by Strabo as Thracians) had also crossed into what was later 
known as Mysia : closely connected with the Mysians were the 


Dardanii, of Trojan fame, who had a city Dardania or Dardanus. 
In Strabo’s time a tribe called Dardanii, then reckoned Illyrian, 
living next the Thracian Bessi (in whose land was the oldest 
oracle of Dionysus), w'cre probably as much Thraciiin as Illyrian. 
All the Thracian and Illyrian tribes tattooed, thus being dis- 
tinguished from the Celtic tribes who had conquered many of 
them. The Thracians differed only dialectically from the Illyrians 
(Strabo), their tongue being closely allied to Greek. The 
Thracians of the region from Olympus to the Pangaean district, 
usually regarded as rude tribes, had from a very early time worked 
the gold and silver of that region, had begun to strike coins 
almost as early as the Greeks, and displayed on them much artistic 
skill and originality of types. The most famous were' the Bisaltac, 
the Orre.scii, Odomantes and Edoni. Alexander T. of Macedon 
on his conquest of the Bisaltae adopted the native coinage, 
merely placing on it his own name (see, further, Kumismatics : 
Greek, §§ Thrace and Macedonia). They w'ere famous for 
their skill in music and literature. Orpheus, Linus, Thainyris 
and Eumolpus were theirs, and in later days the Dardanii were 
noted for their love of music as well as for their unclcanliness. 

See Herodotus v. 3-8; H. Kiepert, J.chyhuch dev alten Geographic 
(Berlin, 1878); A. Bone, La Turquie d' Europe (4 vols., Paris, 1840); 
G. Finlay, History of Greece, vols. i. iv. (Oxford, 1877); W. Ridge- 
way, Early Age of Greece, i. 351 seq. (Cambridge, 1902); Toinas- 
chek, Die alien Thraker (1893-1895); Hiller von Gaertringcn, De 
Graecorum fahulis ad Thraces pertinentibus (1880). (W. Ki.) 

THRALL, a slave, a captive or bondman, a term especially 
applied to the serfs (Lat. servi) of the early northern Teutonic 
peoples. It only occurs in Old English as a word borrowed from 
the Norse, the proper term in Old English being “ theow ” 
(\>€oiv); the Icel. ])raell (Dan. trael, Swed. trdl) is probably 
represented by O. 11 . Ger. dregil, trigil, trikil, a slave, and 
would therefore be derived from the root meaning “to run,” 
seen in 0 . Eng. \raegian, Goth, thagjan, cf. Gr. rpexetr; Skeat 
(Etym. Diet., 1898) compares the “ trochilus ” (Gr. TpoxtA.09), 
the small bird that according to Herodotus waits or attends 
on the crocodile and picks insects out of his teeth. 

THRASEA PAETUS, PUBLIUS CLODIUS, Roman senator 
and Stoic philosopher, lived during the reign of Nero. He 
was the husband of Arria the daughter of Arria (q.v.), father-in- 
law of Helvidius Priscus, and a friend and kinsman of the poet 
Persius. He was born at Patavium, and belonged to a dis- 
tinguished and wealthy family. The circumstances under which 
he came to settle in Rome are unknown. At first he was treated 
wdth great consideration by Nero, probably owing to the influence 
of Seneca, and became consul in a.d. 56 and one of the keepers 
of the Sibylline books. In 57 he supported in the senate the 
cause of the Cilician envoys, who came to Rome to accuse their 
late governor, Cossutianus Capito, of extortion. In 59 Thrasea 
first openly showed his disgust at the behaviour of Nero and the 
obsequiousness of the senate by retiring without voting after 
the. emperor’s letter justifying the murder of Agrippina had 
been read. In 62 he prevented the execution of the praetor 
Antistius, who had written a libel upon the emj)eror, and per- 
suaded the senate to pass a milder sentence. Nero showed his 
displeasure by refusing to receive Thrasea when the senate 
went in a body to offer its congratulations on the birth of a 
princess. From this time (63) till his death in 66 Thrasea 
retired into private life and did not enter the senate-house 
again. But his death had been decided upon. The simplicity 
of his li^ and his adherence to Stoic principles were looked 
upon as a reproach to the frivolity and debaucheries of Nero, 
who “ at last yearned to put Virtue itself to death in the persons 
of Thrasea and Soranus ” (Tacitus). Cos.sutianus Capito, the 
son-in-law of Tigellinus, who had never forgiven Thrasea for 
securing his condemnation, and Eprius Marcellus undertook 
to conduct the prosecution. Various charges were brought 
against him, and the senate, awed by the presence of large bodies 
of troops, had no alternative but to condemn him to death. 
When the news was brought to Thrasea at his house, where he 
was entertaining a number of friends, he retired to his chamber, 
and had the veins of both his arms opened. The narrative 
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of Tacitus breaks off at the moment when Thrasea w'as about to 
address Demetrius, the Cynic philosopher, with w^hom he had 
previously on the fatal day held a conversation on the nature 
of the soul. Thrasea was the subject of a panegyric by Arulenus 
Rusticiis, one of the tribunes, who had offered to put his veto 
on the decree of the senate, but Thrasea refused to allow him 
to throw his life away uselessly. Thrasea's own model of life 
and conduct was Cato of Utica, on whom he had written a 
panegyric, one of Plutarch's chief authorities in his biography 
of Cato. 

See Tacitus, Annals (cd. Furncaiix), xiii. 49, xiv. 12, 48, xv. 20-22, 
xvi. 21-35, containing a full account of his triaTl and condemnation, 
Hist. ii. 91, iv. 5 ; Dio Cassius Ixi. 15, Ixii. 26; Juvenal v. 36; 
W. A. Schmidt, Geschichte der Denk- und Glauhensfreiheit (Berlin, 
1847); Mt rivale, Hist, of the Romans under the Empire ^ ch. 53: 
F. Hersche, Zwei Characterbilder, on Diogenes of Sinope and Paetus 
(Lucerne, 1865); monographs by A. S. Hoitsema (Groningen, 
1852); and G. Joachim (Lahr, 1858): see also Pauly- Wissowa's 
Realencyclopddie der classischen Altertumswissenschaft (1900), iv. 
1)1. I. 

THRASHING, or Thrkshing (from to thrash," O. Eng. 
])erscan, cf. Ger. dreschen, Du. dorschen^ &c.), the process by 
which the grain or seed of cultivated plants is separated from 
the husk or pod which contains it. 

Historical . — It is probable that in the earliest times the little 
grain that was raised was shelled by hand, but as the quantity 
increased doubtless the grain was beaten out with a stick or 
the sheaf beaten upon the ground. An improvement on this, 
as the quantity further increased, was the practice of the ancient 
Egyptians and Israelites of spreading out the loosened sheaves 
on a circular enclosure of hard ground 50 to 100 ft. in diameter, 
and driving oxen, sheep or other animals round and round 
over it so as to tread out the grain. This enclosure was placed 
on an elevated piece of ground so that when the straw was 
removed the wind blew away the chaff and left the corn. This 
method, however, damaged part of the grain, and as civilization 
advanced it was partially superseded by the thrashing sledge — 
the charatz of Egypt and the morag of the Hebrews — a heavy 
frame mounted with three or more rollers, sometimes spiked, 
which revolved as it was drawn over the spread out corn by 
two oxen. A common sledge with a ridged or grooved bottom 
was also used. Similar methods to these were used by the 
Greeks and are still employed in backward countries. In Italy 
a tapering roller fastened to an upright shaft in the centre of 
the thrashing floor and pulled round fnmi the outer end by oxen 
is still in vogue and would seem to be a descendant of the Roman 
tribulum or roller sledge. 

Doubtless the flail was evolv(?(l from tlic early method of using 
the stick. It seems to liave been the thrashing implement in generai 
use in all Northern Euroiiean countries, and was the chief means 
of thrashing grain as late as i860. It was known to the Japanese 
from the earliest times, and was probably used in conjunction with 
the stripi)cr, an implement fashioned very much like a large comb, 
with the teeth made of hard wood an(f pointing upwards. The 
straw after being reaped was brought to tiiis and combed through 
by hand, the heads being drawn off and afterwards thrashed on •the 
thrashing floor by the flail. At the j)resent day just such an 
imj)lcmcnt, known as a " heckle,” is used for combing the bolls 
or heads off flax or for straightening tlie fibre in the after 
treatment. 

The flail consisted of two pieces of wood, the handstaff or helve 
and the; beater, fastened together loosely at one end by a thong of 
raw hide or cclskin, which made a very durable join. The handstaff 
is a light rod of ash about 5 ft. long, slightly increasing in girth at 
the farther end to allow for the hole for the thong to bind it to the 
beater. The length of the handstaff enabled the operator to stand 
in an upright position while working. The beater is wooden 
rod about 30 in. long, made of ash, though a more compact wood 
such as thorn is less likely to split. This also has a hole at one end 
for the thong to bind it to the handstaff. The shajic of the beater 
was cylindriciil, of about ij in. diameter, and constructed so that 
the edge of the grain of the wood received the force of the blow; 
30 to 40 blows or strokes per minute was the average speed. 

After the grain had been beaten out by the flail or ground out 
by other means the straw was carefully raked away and the corn 
and chaff collected to be separated by winnowing when there was 
a wind blowing. This convSisted of tossing the mixture of corn 
and chaff into the air so that the wind carried away the chaff while 
the grain fell back on the thrashing floor. The best grain fell 
nearest while the lightest grain was carried some distance before 


falling, thus a very rough-and-ready grading of the grain was 
obtained. It was also performed when there was no wind by fanning 
while pouring the mixture from a vessel. Later on a fanning or 
winnowing mill was invented. All ancient barns were constructed 
with large doors giving on to the thrashing floor and opening in the 
direction of the prevailing winds so that the win(f could blow 
right through the barn and across the thrashing floor for the piirposcj 
of winnowing the corn. The flcvil is still in use for special purposes 
.such as flower seeds and also where the quantity grown is so^mall 
as to render it not worth while to use a thrashing mill. 

With regard to the amount of grain thrashed in a day by the 
flail, a fair average quantity was 8 bushels of wheat, 30 bushels of 
oats, 16 bushels of barley, 20 bushels of beans, 8 bushels of rye, and 
20 bushels of buckwheat. 

There seem to have been many attempts to devise some form of 
power-driven machinery for thrashing. In 1732 Michael Menzies, 
a Scotsman, obtained a patent for a power-driven machine. This 
was a contrivance arranged to ilrivc a large member of flails operated 
by water power, but though worked for a time it was not particularly 
successful. The first practical effort leading in the right direction 
was made by a Scottish farmer named Leckie about 1758. He 
invented what was described as a ” rotary machine consi.sting of 
a .set of cro.ss arms attached to a horizontal .shaft and enclosed in 
a cylindrical case." This machine did not work very well, but it 
demonstrated the superiority of the rotary motion and pointed 
out the lines on which thrashing machines should be constructed. 

The first really successful thrashing machine — the type which is 
embodied in modern thrashers — was invented by another Scotsman 
named Andrew Meiklc in 1786. In this the loosened sheaves were 
fed, cars first, from a feeding board between two fluted revolving 
rollers to the beating cylinder. This cylinder or ” drum " was 
armed with four iron-shod beaters or spars of wood parallel to its 
axle, and these striking the cars of corn as they protruded from the 
rollers knocked out the grain. The drum revolved at 200 to 250 
revolutions per minute and carried the loose grain and straw on to 
a concave sieve beneath another revolving drum or rake with pegs 
which rubbed the straw on to the concave and caused the grain 
and chaff to fall through. Another revolving rake tos.sed the straw 
out of the machine. The straw thus passing under one peg drum 
and ov(ir the next was siibjc*ctcd to a thorough rubbing and tossing 
which separated the grain and chaff from it. These fell on to the 
floor beneath, ready for winnowing. 

A latter development of the beater-drum was to fix iron pegs on 
the framework, and thus was evolved the Scottish ” peg-mill,” 
which remained the standard type for nearly a hundred years 
and is found at nearly every farmstead in Scotland as a fixed 
machine in the barn to the present day, though in many cases unused 
since the advent of tlic portable thrasher. Further, it is the type 
adoj)ted in America, and all ” separators ” in use on the great 
wheat lands of ” the Wt'st ” are simply modifications ai the peg- 
mill iirinciple. In Great Britain, however, a reversion has been 
made to the beating or rubbing principle, where the arms of the 
” drum ” rub the straw against an encircling concave framework 
and thus shell the grain out, and tlu* jiortable thrashing machines 
now taken from farm to farm are all constructed on this principle. 
It was not till about 1800 that a machine for winnowing was invented 
to work as part of Meiklc's peg-drum thrasher, and this made a 
complete separator or thrasher which thrashed, cleaned and delivered 
the grain at one. operation. Still, these machines wiirc stationary, 
being generally built up in homesteads and operated by water 
power, and the unthrashed corn had to be brought to them. Port- 
able tlira.shing machines operated by horse power were used to a 
small extent, but the work was very hard on the horses and took 
them away when their services were otherwise requirtid on the 
farm. When steam was developed as a motive power the portable 
thrashing machine became more general. 

When Meikle had brought together the peg-drum and concave 
he had .solved the difficulty of mechanical thrashing. The develop- 
ment of the machine to the efficiency of the modern thrasher was 
very gradual, and was in the direction of greater speed to the drum 
and more beaters on it, and improved arrangements to ensure a 
clean sample of grain. It is generally supposed that each part 
was invented and perfected singly, but in reality the early experi- 
menters had tried to make a complete separating machine. In fact 
they covered the whole ground in theory before any main features 
were made practical. 

The Modern Thrashing Machine . — ^The pre.scnt-day thrashing 
machine embodies the main features of Meikle ’s machine and 
will thrash up to 16 quarters of oats per hour, depending on 
the size of the same. There are no fluted rollers at the feed, 
the sheaves arc fed straight to the drum ; but as the working 
of these high-speed drums was attended with considerable 
risk, the Threshing Machine Act 1878 now provides for some 
sort of guard or safety feed. 

In the most modem thrashing machine the ordinary routine 
is as follows : The loo.sened sheaf is fed in at the feed mouth 
under the drum guard and passes between the drum beaters 
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and the concave ; most of the com falls through the concave on to 
the corn and chaff receiving board, but some of the corn and chaff 
remain among the straw; as the “ cavings ” (the short broken 
straw and loaf) need to be separated from the straw it is given a 
thorough tossing up on the shakers, which have an upwards and 
onwiirds peristaltic action, and deliver the straw at the end of the 
machine. The com, chaff and cavings fall on to a reciprocating 
board or “ upper shoe/’ which carries them back to the middle 



Fig. I. — The internal construction and anangement of the “Rus- 
ton ’’ double crank finishing Thrashing Machine. (Ruston, Proctor 
& Co., Lincoln.) 

A, Corn feed opening. O, Grain passiige. 

}j. Thrashing drum. P, Spout. 

CC, Straw shakers. Q. Rotary screen. 

D, Collecting board of top shoe. R, Grain passage. 

EE. Caving riddle. T, Classified grain. 

FF, Dressing riddles. U, Rotary screen brush. 

G, Grain spout. V, Dust spout. 

H, Large blower. W, Grain delivery to sacks. 

I, Shut off Ud. X. Dust. 

JJ. Ehivator. Z, Cavings delivery. 

K, Smutter. Y, Chaff delivery or chaff colloc- 

L, Creeper. tor may be fitted here to 

Riddle. deliver chaff upon either 

X", Second blower. side of machine, as desired. 

of the machine, where they meet the corn that fell through the 
concave. The upper shoe passes the cavings, &o., over the end 
into a “ lower shoe,” which thoroughly sifts the corn and chaff 
from the cavings. The cavings are then carried along to the 
outside of the machine and emerge at an opening beneath the 
point where the straw passes out. The corn and chaff fall 
through the lower shoe or caving riddle on to a receiving board 



Fig. 2. — Thrashing Machine at work with stacking elevator behind. 
(CUyton & Shuttlcworth, Lincoln.) 


which takes them back to the middle of the machine, where they 
fall, meeting with a strong bla.st of wind from the first fan, which 
blows out the chaff and light matter, the small seeds and light 
dust being sifted out through finely perforated sieves, while 
larger debris such as thistle heads and “ chobs ” (broken heads) 
are taken off by a coarse sie\^. The corn then passes into the 
shaker shoe, which is fitted with sieves to take off the larger seed, 
and thence to the elevator, which carries it to the top of the 


machine in a roughly dressed condition. The elevator delivers 
the corn into the awner or “ hummeller,” which is fitted with 
helical blades to mb off the awns or beards which may still adhere 
to the grain. From here the grain falls on to a second series 
of sieves, where it meets the blast of air from the sccc-nd fan, which 
blows and sifts the light and coarse foreign matter from the 
grain, delivering this debris on the first corn and chaff 
receiving board to undergo separation again along with that 
just fallen from the concave. The corn falls from the sieve 
of this second dresser into a rotary screen where separations 
are made producing the clean sample and the tail corn, which 
are delivered at separate openings below. There are modi- 
fications on the machine described — such as single fan-blast 
instead of double, &c. — but the general principles are the same. 

The concave which surrounds the drum is made adjustable, 
so that it can be regulated according to the nature of the crop 
to l)e thrashed. An ordinary machine will thrash all usual 
farm crops, but great care has to bo taken in ndjusting the 
concave or the seed will be injured. Clover, however, is twice 



Fig. 3. —Thrashing Machine with fan-blast straw-stiickfn*. 
(Clayton & Shuttlcworth, Lincoln.) 


passed through a machine of this de.scription, to free the seed 
from the haulm and afterwards to rub the seed clear from the 
chaff, but special machines to thrash it all in one operation 
are made. 

The drum is carried on the main shaft and all other pulleys 
take their motion from it directly or indirectly. Sometimes 
the main shaft is lengthened to accommodate another pulley 
and so drive a chaff-cutter behind and chaff up the straw as it 
leaves the thresher. In some district.s an elevator is driven 
behind to stack the straw. Others use a trusser, which ties 
the straw into large bundles before delivering it for stacking. 

American Machines . — In American machines the straw, 
cavings, &c., are caught in a blast at the rear end of the machine 
and blown up in a light iron pipe of about 18 in. diameter 
on to the top of the stack, and the grain is delivered loose at the 
side through a spout into a box wagon. As the payment for 
thrashing i.s per bushel the grain is usually passed through a 
self-regi.s'tering weighing apparatus, so that accurate account is 
kept of the bushels thrashed. In Great Britain payment is per 
quarter of 8 bushels, and as the machine delivers into 4-bushel 



Fig. 4. — American ‘'Separator'* with sclf-fecdcr and fan-blast 
delivery-pipe for straw. (Avery Manufacturing Co., Peoria, Illinois.) 


sacks this rough-and-ready measure is accepted. On American 
machines self-feeders are adopted, in which the sheaves are 
thrown on to a travelling web which carries them under re- 
volving knives to cut the bands and deliver them loose into the 
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drum, so tliiit while many more busliels of grain are passed per 
day through an American machine than is done in Great Britain, 
only about half the men are required at the work. 

Thrashhi^ Work. — The minimum number of hands required 
in (]rcat Britain are : An engine-driver, a feeder, a sackman, 
and ten other men to handle the sheaves, straw, chaff, grain, 
&c., while half as many more may be needed where the grain 
has to be carted, as when the thrashing is done in the field in 
harvest time. An 8-h.p. steam engine is the usual motive 
power, bill the development of the oil engine has provided 
a vciy sat Isfactoi^" substitute. The engine* is usually of the 
“ traction " type, so that it can move the thrashing machine 
or ‘‘ barn ^eork (as it is sometimes called) and elevator from 
place to place. The usual quantities thrashed with a “ double 
blast finishing machine,” as described, in the United Kingdom 
an', with a 5 ft. wide drum, from 60 to 80 bushels per hour of 
wheat, and one-third to one-half more of oats and barley. 

SoiiRiitnrs the straw is stackt'd loose, wliile sometimes it is tied 
u]) with t\^iue b}" a tier (‘xactly like that on a “string binder" 
and tlu'ii slacked np. WluTe all the straw is used at the farm for 
lodder, I'tc., the fixed thrashing machine set np in the barn is the 
most convenient. The sheah'd corn has to be carried to it, but, 
on the other hand, everything is niuler cover, the work can be done 
on a wet day, and all the products of thrashing in the shape of 
grain, straw, cavings, chaff, <S:c., are ke])t dry. In the great corn 
districts, liowever, the ])ortable thrasher is most cvnivenient; it is 
set alongside the stack and only the grain and chaff are carried 
under cover, \vliilc the thrashed straw, <fv:c., is restacked up on the spot 
as the work goes on. 'fhe farm(*r finds the coal and tlic men 
and horses to cart water to the cngiiui and corn to the barn and jiays 
tlie jiropnetor of the thrasliing outfit, who finds all the other men, 
about the following rates; wheat is. rod., oats and barley, is. (xl. 
per quartiT, (P. McC.) 

THRASYBULUS, an Athenian general, whose public career 
began in 41 1 B.c., when by his resolute behaviour he fruslraled 
the oligarchic rising in Samos (.see pKi.oroNNESiAN War), and 
secured the Athenian armairnmt to the cause of democracy. 
Elected general by the troops, he ellectcd the recall of 
Alcihiades and assisted him in the ensuing naval campaigns. 
By his brave defence at Cynossema (411) he won the battle 
for Athens, and in 410 contributed towards tlie brilliant victory 
of Cyzicus. In 406 he fought at Arginusae as a simple ship’s 
captain, but after the engagement was commissioned with 
TheraiiK'nes {q.v.) to rescue some drowning <Tews. In the 
subsequent inejuiry Thrasybulus successfully disclaimed re.spon- 
sihility for the failure. 

In 404, when exiled by the Thirty Tyrants for his .services 
to the (lemocrac'y, he retired to Thebes and there prepared for 
a desperate attempt to recover his country. Late in the year, 
with seventy men, he seized Phyle, a hill fort on IMt Parnes. 
A force sent by the Thirty was repulsed and routed by a surprise 
attack. Thrasybulus now gained the Peiracus, jooo strong, 
and successfully held the steep hill of Munycliia against the 
oligarchs’ full force. After this repulse the Thirty gave way tt) a 
provisional government of moderate oligarc hs. Meanwhile a 
Spartan fleet, which the latter had summoned, blockaded the 
Pciraeus, but King Pausanias, commanding the land forces, 
after some .skirmi.shes effeeted a general reconciliation by 
which the democracy was rcstor<?d (Oct. 403). Thrasybulus 
was now the hero of the people; but a decree by which he 
secured the franchise for all his followers, including many 
slaves, was rescinded as illegal. 

In 395 Thrasybulus induced Athens to join the Thcbati league 
against Sparta, but did not himself take the field till 389, when 
he led a new fleet of 40 ships against the Spartans at Rhodes. 
Sailing first to the Bosporus he effected a democratic revolution 
at Byzantium and renewed the corn-toll. After a succressful 
descent on Ixsbos and the renewal of the 5 % import tax at 
Thasos and Clazomenae he sailed south in quest of further 
contributions, but met his death in a night surprise by the 
people of Aspendus. By his exactions he had forfeited the 
confidence both of the allies and of Athens; but after his death 
the ill-feeling subsided, and he was ever remembered as one 
of the saviours of his country. 


See Thucydides viii. 75-105 ; Xenophon, Jlellenica\ Lysias, 
c. Eratosth. 55 61 mul r. ErgocL 5, 8; and Const, ath. xl. 

Diodorus xiii., xiv., Justin v. 9. 10, and Nepos depend almost 
wholly on Xenophon. Corpus inscr. att. ii. iib and 14b. 

(M. O. B. C.) 

THRASYMEDES, of Paros, a Greek sculptor. Formerly he 
was regarded as a pupil of Pheidias, because he set ,up in 
the temple of Asclepius at Epidaurus a seated statue of that 
deity made of ivory and gold, whic'h was evidently a <'opy of 
the Zeus of Pheidias. But an inscription recently found at 
Epidaurus proves that the temple and the statue belong to 
the fourth century. (See Epidaurus.) 

THREAD ( 0 . Eng. \raed, literally, that which is twisted, 
\rawan^ to twist, to throw; cf. “ throw.ster,” a silk-winder; Ger. 
(Irelien^ to twist, turn, Du. draad, Ger. Draht, thread, wire), a 
thin or fine cord of two or more yarns of fibrous substance, 
such as cotton, silk, wool or flax, tightly twisted together. 
(See Spinning and Cotton and Cotton Manufacture.) 
Thread, whether as silk or cotton thread, is particularly used 
for sewing, but it is also used in weaving. Lisle thread, a hard- 
twisted linen thread, originally made at Lille in France, is 
specially used in the manufacture of stockings (sec Hosiery). 
Apart from the figurative sense of that wJiicli runs through the 
course of a subject, narrative or speech, as a connecting thought, 
idea or purpose, the term is also applied specifically to the .spiral 
part of a screw (q.v.). 

THREAT, a menace or intimidation. At common law the 
employment of threats or other form.s of intimidation to induce 
a person to enter into a contract will give the right to sue 
for its recision or avoidance, or to plead the special form of 
intimidation in answer to any action brought, or to sue for 
damages occasioned by entering into the contract. (See such 
headings as Coercion; Contract; ExTouriON, Ac.) 

In cTiminal law the sending of threatening letters (or causing 
them to he received), demanding with menaces and without 
reasonable cause money or other valuable; thing, is a felony. 
So is the sending a letter threatening to burn or di;stroy any 
house, barn or other building or to kill or maim cattle. It is 
also a felony to threaten to accuse a person of a crime for the 
purpose of extorting money , or merely to demand •money or 
other property, without having any claim to it, by means of a 
threat. 

THREE BODIES, PROBLEM OF, tlic problem of determining 
the motion of three bodies moving under no influence but that 
of their mutual gravitation. No general solution of this problem 
is possible. As practically attacked it c:onsists in the problem 
of determining the perturbations or disturbances in the motion 
of one of the bodies around the prineipal or central body, pro- 
duced by the attraction of the third. Examples are the motion 
of the moon around the earth as disturbed by the aetion of the 
.sun, and of one planet around tlie sun a.s disturbed by the action 
of another planet. 

THREE RIVERS, or Trois Rivieres, a city and port of entry 
of Quebec, Canada, and capital of St Maurice county, 
situated at the conflucnc'c of the rivers St Maurice and St 
Lawrcmce. The St Maiiricx; flows in from the north, and, being 
divided at its mouth by two islands, the channels give the town 
its name. It is on the line of the Canadian Pacific railway, 
78 m. S.W. of Quebec and 92 m. N.E. of Montreal. Founded 
in 1634 by Champlain, Three Rivers is one of the oldest towns 
in Quebec. It is the centre of a large lumber trade, which is 
carried on along the St Maurice and its tributaries. Some miles 
from the city are the St Maurice forges, where iron wanes were 
manufactured as early as the 17th century. Other industries 
are furniture and cabinet making, hoot and shoe making, and 
those tarried on in the brass ancl lead foundries, .saw-mills, and 
carriage factories. The city is the seat of a Roman Catholic 
bi.shopric. A large trade is c arried on in lumber, grain, cattle, 
&c., which arc shippc'd to South America, the West Indies, 
Great Britain and the United States, and a great development 
has been caused by the utilization of the water-power of the 
St Maurice at Shawauegan, Grand Mere and other falls, for the 
manufacture of wood pulp. As a result, the population, long 
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stationary or slightly declining, increased from 8334 (1891) 
to 9981 (1901), and 12,730 (1906). The city was almost 
destroyed by fire on the 23rd of June 1908, but it was quickly 
rebuilt. 

THRENODY, a lament written in verse, a dirge, a funeral ode 
composed in honour of a dead personage. The word is an 
adaptation of the Greek 6 pr}vto^(a, a funeral dirge, from Oprjvo^, 
lamentation, wailing, $p€Ofiai, I cry aloud, and a song, 
ode, $8 €iv, to sing. 

THBESHOLD, the door>sill, the piece of stone or wood which 
is placed at the bottom of a door, gate, or entrance to a house 
or other building. The word is used in psychology as the equiva- 
lent of Ger. Schwelle and of Lat. lim^n, i,e. the lowest limit of 
sensation, the point at which the intensity of sensation becomes 
just noticeable. Etymologically threshold (O. Eng. joerscold. 
M. Eng. hreswold) has usually been divided thresh,” i,e. thrash, 
beat, and wold, wald, wood ; the w'ord meaning the pieces of 
wood beaten or trampled by the feet. The termination, as 
is shown by the Old English form, has probably no connexion 
with wald, but is merely a suthx, as in 0 . H. Ger. driscufli, 
threshold. The first part is certainly “ thrash,” beat; some have 
supposed that in early times the entrance to a house was used 
as a threshing-floor. 

THRIFT, economy in personal or domestic expenditure, 
the habit and practice of saving, careful or frugal management 
in money matters. The word, which is borrowed from Scan- 
dinavian languages, meant the condition of one who thrives or 
prospers (M. Eng. thriven, Iccl. thrifa, to clutch, seize, Norw. 
triva, seize). There are several species of plants, such as the 
.sea-pink, Armeria maritima, or March rosemary (Statice) which 
from their vigorous growth arc often termed “ thrift.” 

THRING, EDWARD (1821-1887), English schoolmaster, 
was the son of John Gale Dalton Thring, rector of Alford, 
Somerset, and was born on the 19th of Noveml3er 1821. His 
elder brother was Henry, afterwards Lord, Thring (1818-1907) 
the distinguished Parliamentary counsel (1868-1886), who was 
made a peer in 1886. Edward was educated first at Ilminster 
grammar school and afterwards at Eton, where he l)ccame 
head of the school, and Captain of Montem in 1841, the last 
occasion on which that ancient festival was celebrated. He 
then entered King’s College, Cambridge, won the Person Prize 
for Greek Verse, and was elected fellow. At that time King’s 
(College scholars retained the privilege of proceeding to a degree 
without examination, but Thring thought the maintenance of 
this u.sagc inexpedient in the interests of learning and wholly 
indefensible in principle, and his vigorous protests against it 
aroused lively academic controversy, and became effective in 
1851, when it was abolished. On leaving the university in 
1846 he was ordained, and served for a .short time as curate in 
Gloucester. Here he took remarkable interest in the elementary 
school of the parish, and ever afterwards attributed much of 
his professional success and his insight into educational 
principles and methods to the experience he had acquired in 
imparting the humble rudiments of learning to the children of 
the poor. After an interval of two or three years, spent partly 
in private tuition and partly as curate at Cookham Deiin, he | 
married in 1853 a daughter of Carl Koch, commis.sioner of 
customs at Bonn, and was elected to the mastership of Upping- I 
ham School, a post which he retained until his death in 1887. 
That school had been founded in 1584, was slenderly endowed, 
poorly hou.sed, and little known. Thring found only twenty-five 
boys in it, but he succeeded in raising it, both in numbers and 
repute, to a position in the first rank among English public 
schools. He had a strong conviction that there should be a limit 
to the number of pupils entrusted to the care of one headmaster, 
and he fixed that limit at 300, although, owing to the increasing 
popularity of the school, he was under strong temptation to 
exceed it. Little by little he surrounded himself with a loyal 
staff of ma.sters, raised money for the building and equipment of a 
noble schoolroom and chapel, besides class-rooms and eleven 
boarding-houses. Among the distinctive features of his plans 
and achievements were : (i) his strong sense of the need for a \ 


closer study of the characteristics of individual boys than is 
generally found possible in large public schools; (2) his resolute 
adherence to the discipline of the ancient languages, in (on- 
nexion with English, as the staple of a liberal education; (3) 
his careful provision of a great variety of additional employments 
and interests, in studies and in games, to suit the aptitudes of 
different pupils; (4) the value he attached to the aesthetic side 
of school training, as evinced in the encouragement he gave 
to mu.sic and to drawing and to the artistic decoration of the 
.schoolrooms ; and above all (5) his rebellion against mere routine, 
and his constant insistence on the moral purpose of a school as 
a training-ground for character, rather than as a place solely 
concerning itself with the acquisition of knowledge. The 
vigour and intrepidity of his character were conspicuously 
shown in 1875, when an outbreak of fever made Uppingham for 
a time untenable, and when, at a few days’ notice, he took 
a disused hotel and some boarding-houses at ]^orth, on the 
Cardiganshire coast, and transported the whole 300 boys, with 
30 masters and their households, to it as to a city of refuge. 
Here the school was carried on with undiminished and even fresh 
zest and efficiency for fourteen months, during which needful 
sanitary measures were taken in the town. 

Unlike Arnold, w'ith whose moral carne.slness and lofty edu- 
cational aims he was in strong sympathy, he took little or no 
part in outside controversies, political or ecclesiastical. All the 
activity of his life centred round the school. His was the first 
public school to establish a gymnasium, and the first to found a 
town mission in a district of South London, with a view to interest 
the boys in an effort to improve the .social condition of the poor. 
He took the first step in 1869 in the formation of the Head 
Masters’ Conference, an institution which has ever since done 
much to suggest improvements in method and to cultivate a 
sense of corporate life and mutual helpfulness among the teac'hers 
in the great schools. And in 1887 he took the bold and unpre- 
cedented step of inviting the Association of Head Mi.strcsses to 
Uppingham, and giving to them a sympathetic address. He 
also formed an association in Uppingham, with lectures, cookery 
cla.s.ses, concerts, and other aids to the intellectual and social 
impro\'emcnt of the residents of the little town. He gave 
valuable evidence before the Schools Inquiry Commission of 
Lord Taunton in 1866, but it was very characteristic of him that 
he dreaded the intrusion of public authority, whether that of 
royal commis.sioners or of the legislature, into the domain of the 
school, wherein he thought it indispensable that the liberty and 
personal inventiveness and enthusia.sm of teachers should have 
full scope and be hindered by no official rcgulatioas. 

His contributions to literature were not numerous, but were all 
closely connected with his work as a schoolmaster. They were : 
Thoughts on Life Science (1809), written under the assumed name 
of Benjamin Place; Education and School (1864); The Theory and 
Practice of Teaching (1883); Uppingham School Sermons (1858); 
The Child’s (irammar (1852); The Principles of Grammar (1808); 
Exercises in Grammatical Analysis (i808); School Songs (1858); 
Dorth Lyrics, poems and translations (1887); and a volume of 
Miscellaneous Addresses, published after his death in 1887. 

The fullest account of his life is that written by (>. K. l^arkin 
(1898), containing copious extracts from his diary and letters, 
A Memory of Edward Thring \ and Uppingham by the Sea, written 
by J. II. Skrine, the warden of (ileiialmond, who was first a pupil 
and afterwards an assistant master at the school, presents a vivid 
and attractive picture of Thring 's active life, and an affectionate 
and yet discriminating estimate of his character. Other particulars 
may be found in the chapter devoted to his biography in Sir Jo.shua 
Fitch’s l^dmational Aims and Methods, and in Edward Thring, 
Teacher and Poet, by Canon H. D. Kawnsley. (J. G. F.) 

THROAT (O. Eng. \>rotu, prole or prola, pos.sibly from preotan, 
to pre.s.s, whence threat, or, with lo.ss of initial s, connected 
with strut, to swell), the term applied to the front cxtcTnal 
part of the neck from below the chin to the collar-bone in human 
and animal anatomy, and to the internal parts, which include 
the gullet, viz. the fauces, pharynx and oc.sophagus, and the wind- 
pipe, viz. the larynx and trachea (see Pharynx; Alimentary 
Canal; Respiratory System: Anatomy \ and for diseases 
sec Pharyngitis; Laryngitis; Diphtheria; Tonsilitis; and 
Oesophagus). 
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THROCKMORTON (or Throgmorton), FRANCIS (1554- 
1584), English conspirator, was the son of Sir John Throckmorton 
of Feckenham in Warwickshire, and his wife Margery Putten- 
ham. Sir John had been concerned in Wyatt’s rebellion against 
Queen Mary Tudor, but was afterwards known as a sympathizer 
with the Roman Catholic party in the reign of Queen Eliza- 
beth, and in 1580 was removed from his post of chief justice 
of Chester for irregularities in his oflice, but probably because 
he was suspected of disloyalty by the government. Francis 
was educated at Hart Hall, Oxford, which he entered in 1572. 
In 1576 he was enrolled in the Inner Temple. At Oxford he 
had come under the influence of the Roman Catholics, whose 
power was still great in the university, and must have heiird 
of Edmund Campian {q>v.) who bad left shortly before he him- 
self entered the university. When Campian and Parsons came 
to England in 1580 to conduct the Jesuit propaganda against 
Queen Elizabeth, Francis Throckmorton was one of a society 
of members of the Inner Temple who united to hide and help 
them. In that year he went abroad, first to join his brother 
Thomas, who was engaged with the exiled Rom«an Catholics 
in Paris, and then to travel in Italy and Spain. While abroad 
h(‘ consort ( d with exiled papists, and was undoubtedly cngag(‘d 
in treasonable intrigues. In 1583 he returned to act as the 
confidential agent of an elaborate conspiracy which had for its 
object the invasion of England by a French force under command 
of the duke of Guise, or by Spaniards and Italians sent by 
Philip TJ. for the purpose of releasing the imprisoned Mary 
Queen of Scots and restoring the authority of the pope. Throck- 
morton possessed, or occupied, a house on Paul’s wharf, London, 
which ser\'ed as a meeting-place for the conspirators. Many 
plots were being carried on alongside of the chief one, and the 
suspicions of the government were aroused. Throckmorton’s 
constant visits to the Spanish ambassador, Bernardino de 
Mendoza, attracted attention, and he was arrested in October 
1583. He was ciphering a letter to Queen Mary when the 
constables came upon him suddenly, but he found time to send 
a casket of compromising papers by a trustworthy maidservant 
to Mendoza, and a card in cipher in which he promised to reveal 
nothing. As he refused to confess when brought before the 
council, he was put on the rack in the Tower. He resisted a 
first application of the torture, but his .strength and courage 
failed when he was threatened with a second, and he made a 
full confession. At a later period he retracted and as.serted 
that his avowals were false and had been extorted from him 
by pain, or had been put in his mouth by the examiners. His 
confession agreed, however, fully with what is known from other 
sources of the plot, and tlicrc can be no doubt that when his 
house was searched the constables found lists of his confederates, 
plans of harbours meant for use by foreign invaders, treatises 
in defence of the title of the Queen of Scots to the throne of 
England, and “ infamous libels on Queen Elizabeth printed 
Ryond seas.” His trial, which in the circumstances was a 
mere formality, took place on the 21st of May 1584, and he 
was executed at Tyburn on the 10th of July. The arre.st and 
confession of Throckmorton were events of great importance. 
They terrified the conspirators, who fled abroad in large numbers, 
and led to the expulsion of the Spanish ambassador and so to 
war with Spain. 

THROCKMORTON (or Throgmorton), SIR NICHOLAS 

(rsi 5-1571), English diplomatist and politician, was the 
fourth of eight sons of Sir George Throckmorton of Conglcpton in 
Warwickshire, and uncle of the conspirator Francis Throck- 
morton (see above). He was brought up in the household of 
Catherine Parr, the last wife of Henry VIII. In his youth he 
was favourable to the reformers in religion. He sat in par- 
liament from 1545 to 1567. During the reign of Edward VI. 
he was in high favour with the regents. In 1547 he was present 
at the battle of Pinkie during the invasion of Scotland. When 
on the death of Edward VI. an attempt was made to place 
Lady Jane Grey on the throne, he contrived to appear as the 
friend of both parties, and secured the favour of Queen Mary 
Tudor He was, however, suspected of complicity in Wyatt’s 


rebellion in 1554, and was brought to trial at the Guildhall on 
the 17th of April of that year. By eloquence, readiness of wit, 
and adroit flattery of the jury he contrived to secure his 
acquittal in the f.ace of the open hostility of the judge — a unique 
achievement at a time when the condemnation of prisoners 
whom the authorities wished to convict was a mere mat(^r of 
course. The jurymen were fined and sent to prison, and Throck- 
morton was detained in the Tower till the following year. There 
was some talk of bringing him to trial again, but he made his 
peace, and was employed by Queen Mary. After the accession 
of Elizabeth he rose rapidly into favour. He became chamber- 
lain of the exchequer, and from May 1559 to April 1564 he was 
amba.ssador in France. During the latter part of this period 
he was associated with Sir Thomas Smith, whose function was at 
least partly to watch and check his fellow-ambassador. It 
was in these years that Throckmorton became acquainted with 
Maiy*^ Queen of Scots. He had to conduct the delicate nego- 
tiations which accompanied her return to Scotland, and though 
he was a supporter of the reformers on political grounds, he 
became her personal friend and was always willing to do her 
service. As ambassador in France he exerted him.self to induce 
Elizabeth to aid the Huguenots, and took a part in the war of 
religion. He was taken prisoner by the Catholic leader, the 
duke of Guise. After his return to England he was sent as 
ambassador to Scotland in May 1565. The mission entrusted to 
him was to prevent Queen Mary’s marriage with Darn ley, which 
however he was unable to do. After the murder of Darnley he 
was again sent to Scotland in June 1567 on a still more hopeless 
mi.ssion than the first. lie was instructed to persuade the 
Scottish barons who had just imprisoned the queen to restore her 
to her authority. His known friendship for Queen Mary and his 
constant support of her claim to be recognized as Elizabeth’s 
successor made him a very unwelcome representative of 
England in that crisis. Moreover, the queen of England in- 
I creased his difficulties by making him the bearer of offensive 
messages to the barons, and by contradictory instructions. 
He cannot have undertaken his task with much zeal, for his 
own opinion was that Elizabeth would consult her interests 
best by supporting the barons. In Edinburgh Throckmorton 
could effect little, but he exerted himself to secure the personal 
safety of the (|ueen. He offended his mistress by showing his 
instructions to the Scottish barons, and was recalled in August. 
In 1569 he fell under suspicion during the duke of Norfolk’s 
conspiracy in favour of Mary, and was imprisoned for a time 
at Windsor, but was not further proceeded against. He died on 
the 12th of February 1571. Sir Nicholas married Anne Carew, 
and his daughter Elizabeth became the wife of Sir Walter 
Raleigh. 

THRONE, a royal, viceregal, or episcopal chair of state stand- 
ing upon a dai.s or platform. Formerly the platform, with the 
steps leading up to it, was comprised in the significance of the 
word — hence the familiar expression to “ mount the throne.” 
The ceremonial induction of a sovereign into his throne is one 
of the usual solemnities of a coronation, while enthronization of 
the bishop in his cathedral is the final observance in the making 
of a diocesan. The throne, which is of immemorial antiquity, 
is the universal ancestor of all chairs, which were for long symbols 
of authority and nile. In early days and in oriental countries 
thrones were of barbaric magnificence. Solomon’s was of 
ivory “ overlaid with the best gold.” There were two figures 
of lions at the sides, with two other lions on each of the six 
steps. The remains of a throne in rock-crystal were found in 
the ruins of Sennacherib’s palace. The Persian throne made for 
Abbas the Great was of white marble. This monarch appears 
to have had a nice taste in thrones, for in 1605 he presented one 
to the Russian tsar Boris which is covered with sheets of gold 
and decorated with precious stones and pearls. Tsar Michael 
Feodorovitch, grandfather of Peter the Great, outdid even this 
magnificence, for his “ golden throne i’ is set with eight thousand 
turquoises, fifteen hundred rubies, four great amethysts and 
two large topazes. One of the glories of Delhi, until it was 
sacked by Nadir Shah, was the peacock throne,” the value 
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of which was estimated, perhaps with some Eastern exuberance, 
at twelve millions sterling. It was ascended by silver steps and 
stood on golden feet set with jewels. It obtained its name from 
the two open peacocks’ tails composed of magnificent diamonds, 
rubies, and other stones which formed part of its appurtenances. 
Apparently it was made for Shah Jahan by the French designer 
of the Taj Mahal. According to that veracious chronicler. 
Sir John Mandcville, the seven steps of the throne of Prester 
John were respectively of onyx, crystal, green jasper, amethyst, 
sardonyx, cornelian and chrysolite. They were bordered with 
gold and set with pearls. The throne itself was of gold enriched 
with jewels. Ran jit Singh’s golden throne — it is of wood 
covered with plates of gold — is in the possession of the British 
Crown. European thrones were usually more modest in concep- 
tion and less barbaric in execution than those, real or legendary, 
of the East. The medieval emperors of Byzantium had, how- 
ever, imbibed a good deal of the Orient, and their famous 
throne, which is supposed to have been imitated from, as well 
as named after, that of Solomon, was guarded by golden lions, 
which rose to their feet and roared when some artful mechanism 
was set in motion. An exceedingly ancient chair of state is the 
so-called throne of Dagobert (see Chair), The most recent 
WTiters on this remarkable relic suggest that it is a bronze copy 
of Dagobert’s golden throne. However that may be, there 
can be no doubt that it possesses at least one illustrious modern 
association, for Napoleon sat in it when he distributed the 
first decorations of the Legion of Honour in his camp at Boulogne 
in 1804. The throne which Napoleon had made for himself 
was a heavy gilded chair with an abundance of Egyptian orna- 
ment, lions’ heads and imperial eagles. One of the many 
curiosities of a conclave for the electing of a pope is that every 
cardinal present occupies a throne, since, during the vacancy of 
the Holy See, each member of the Sacred College is a potential 
sovereign. When the election has taken place the canopy of 
every throne is lowered, with the exception of that occupied 
by the new pontiff. The palaces of the great Roman nobles 
contained — and still in some cases contain — a throne for use 
in the event of a visit from the pope. The papal throne itself 
is an aiitkjue bronze chair which stands in St Peter’s. Embassies 
frequently contain a throne for the use of the sovereign in whose 
territory the building technically stands. No ancient throne- 
chair pertains to the British monarchy; the coronation chair 
is not, properly speaking, a throne, since it is used only during 
a portion of the coronation ceremonies. The actual throne of 
Great Britain is the oaken Gothic chair in the House of Lords 
occupied by the sovereign at the opening and prorogation of 
parliament. 

THRUM-EYED, a botanical term for flowers which occur in 
two forms, one of which shows the stamens in the mouth of the 
corolla, as in the primrose, contrasted with pin-eyed (q.v,), 

THRUSH (A. S. \>ryscey Icel. prostr, Norw. Trust , O. 11 . Ger. 
Drosce, whence the mod. Ger. Drossel, to be compared with 
the analogous English form Throstle,^ now almost obsolete, 
both being apparently diminutives), the name that in England 
seems to have been common to twp species of birds, the 
first now generally distinguished as the song-lhrush, but 
known in many districts as the mavis,*^ the second called the 
mistletoe-thrush, but having many other local designations, of 
which more presently. 

The former of these is one of the finest songsters in Europe, 
but it is almost everywhere so common that its merits in this 
respect are often disregarded, and not unfrcquently its melody, 
when noticed, is ascribed to the prince of feathered vocalists, 
the nightingale (q.v.). In the spring and summer there is hardly 
a field, a copse or a garden that is not the resort of a pair or more 
of song-thrushes; and the brown-backed bird with its spotted 

^ Eor many interesting f«icts connected with the words thrush ” 
and “ throstle which cannot be entered upon here, the reader 
should consult Professor Skfat's Etymological Dictionary, 

Cognate with the French mauvis, though that is nowadays 
almost restricted to the re<lwing. Its diminutive is mauviette, 
the modem table name of the skylark, and perhaps mavis was in 
English originally the table-name of the thrush. 


breast, hopping over the grass for a few yards, then pausing to 
detect the movement of a worm, and vigorously seizing the 
same a moment after, is one of the most familiar sights. Hardly 
less well-known is the singular nest built by this bird — a deep 
cup, lined with a thin but stiff coating cf fragnu*nts of rotten 
wood, ingeniously spread, and plastered so as to present a 
smooth interior — in which its sea-green eggs spotted with black 
arc laid. An early breeder, it builds nest after nest during the 
season, and there cun be few birds more prolific. Its ravages 
on ripening fruits, especially strawberries and gooseberries, 
excite the enmity of the imprudent gardener ^vho leaves his 
crops unprotected by nets, but he would do well to stay the 
hand of revenge, for no bird can or does destroy so many snails, 
as is te.stified to the curious observer on inspection of the stones 
that it selects against which to dash its captures — stones that 
are besmeared with the slime of the victims and bestrewn with 
the fragments of their shattered shells. Nearly all the young 
thrushes reared in the British Islands — and ibis expression 
includes the storm-swept isles of the Outer Hebrides, though 
not those of Shetland — seem to emigrate as soon as they are 
fit to journey, and at a later period they arc followTd by most 
of their parents, so that many parts of the kingdom are abso- 
lutely bereft of this species from October to the end of January. 
On the continent of Europe the autumnal influx of the birds 
bred in the North is regarded with much interest, for they are 
easily ensnared and justly esteemed for the table, while th(‘ir 
numbers make their appearance in certain districts a matter of 
great importance. 

The second species to ivhich the name applies is distinguished 
as the mistletoe-thrush, or, by corrupt abbreviation, the missel- 
thrush.^ It is known also in many districts as the “ storm-cock,” 
from its habit of singing in squally weather that silences almost 
all other birds, and “ holm-(i>. holly-) thrush ” ; while the harsh 
cries it utters when angry or alarmed have given it other local 
names, as “ screech,” “ shrite ” and “ skrike,” all traceable to 
the Anglo-Saxon Scric.^ This is a larger species than the last, 
of paler tints, and conspicuous in flight by the w hite patches on 
its outer tail-feathers. Of bold disposition, and fearless of the 
sleety storms of spring, as of predatory birds, the cock will take 
his stand on a tall tree, “ like an enchanter calling up the gale 
(as Knapp haj)pily wrote), and thence with loud voice proclaim 
in wild and discontinuous notes the fervour of his love for his 
mate; nor does that love cease when the breeding-season is 
past, since this species is one of those that appear to pair for 
life, and even when, later in the year, it gathers in small flocks, 
husband and wife may be seen in close company. In defence 
of nest and offspring, too, few birds are more resolute, and the 
daw, pic or jay that approaches with an ill intent speedily 
receives treatment that causes a rapid retreat, while even the 
marauding cat finds the precincts of the “ master of the coppice,” 
{Pen y llivyn), as the Welsh name this thrush, unsuitable 
its stealthy operations. The connexion of this bird with tl* 
mistletoe, which is as old as the days of Aristotle, is no figment, 
as some have tried to maintain. Not only is it exceedingly 
fond of the luscious viscid berries, but it seems to be almost the 
only bird that will touch them. 

'Pho thrushes form a distinct family, Turdidae, of the Oscincs 
division of j>crching birds, and are now divided into five sub- 
families: (i) Turdinac, or true thrushes and their immodiato 
allies, the ousel (q.v.), tlie heldlare (q.v.), the redwing (q.v.), the 
rock- thrushes (Monticola), the wheatears, stonechats, v^inchats 
(see Wiikatear), the redstarts (q.v.), robins (see Reduueast), and 

^ 'J'hcre is no doubt of the bird taking its name from the plant 
mistletoe (Viscum album), about the spelling of which there can be 
no uncertainty — A. S. Misteltan, the final syllable originally signify- 
ing “ twig,’* and surviving in the modern “ tine," as of a fork or 
of a deer’s antler. 

* It seems quite possible that the word shrike, though now 
commonly accepted as the equivalent, in an ornithological sense, 
of Lanins, may have been originally applied to the mistletoe- thrush. 
In several of the Anglo-Saxon Vocabularies dating from the 8th 
to the iitli century, as printed by Thomas Wright, the word Scric, 
which can be hardly anything else than the early form of " shrike,’' 
is glossed Turdus. 
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hcd.Lje-sparrows (seo Sparrow). In these, as opposed to the warblers, 
tho young arc spotted. (2) Myiodectinac, a small group, chiefly 
South American, with strong bristles round the gape. (3) Sylvi- 
inae (sec Warblers). (4) Polioptilinae or gnat-catchers o£ North 
and South Anierica. (5) Miminae or mocking-birds (q.v.). The 
so-called “ babbling-thrushes '* which occur throughout tho Old 
World are usually referred to a distinct family, the Timeliidae, 
characterized by strong bills and feet, and .short, rounded and in- 
curved wings. The “ant thrushes" belong to a different family 
(se(^ Pitta). (A. N.) 

THUCYDIDES {(^ovkvSlStjs), Athenian historian. Materials 
for his biography are scanty, and the facts arc of interest chiefly 
as aids to the appreciation of his life’s labour, the History of the 
Peloponnesian War, The older view that he was probably born 
in or about 471 b.c. is bused on a passage of Aldus Gcllius, who 
says that in 431 Helknicu.s “ seems to have been ” sixty-five 
years of age, Herodotus fifty-three and Thucydides forty 
{Noct. ait. XV. 23). The authority for this statement was 
Pamphila, a woman of Greek extraction, who compiled bio- 
graphical and historical notices in the reign of Nero. The value 
of her testimony is, however, negligible, and modern criticism 
inclines to a later date, about 4601 Busolt, Gr. Geseh, iii. 
pt. 2, p. 621). Thucydides’ father Olorus, a citizen of Athens, 
belonged to a family which derived wealth and influence from 
the possession of gold-mines at Scaptc Hyle, on the Thracian 
coast opposite Thasos, and was a relative of his elder namesake, 
the Thrac iaii prince, whose daughter Hcgcsipylc married the 
great Milliades, so that Cimoii, son of Miltiades, was possibly 
a connexion of Thucydides (see Busolt, ibid. p. 618). It was in 
the vault of the Cimonian family at Athens, and near the remains 
of Cimon’s sister Elpinice, that Plutarch saw the grave of 
Thucydides. Tims the fortune of birth secured three signal 
advantages to the future historian : he was rich; he had two 
homes— one at Athens, the other in Thrace — no small aid to a 
comprehensive study of the conditions under which the Pelo- 
ponnesian War was waged; and his family connexions were 
likely to bring him from his early years intoper.sonal intercourse 
with the men who were shaping the history of his time. 

The dev(‘lopmcnt of Athens during the middle of the 5th 
century was, in itself, the best education which such a mind as 
that of Thucydides could have received. The expansion and 
consolidation of Athenian power was completed, and the inner 
resources of the city wTre being applied to the embellishment 
and ennoblement of Athenian life (see Cimon; Pericles). 
YeX the History tells us nothing of the literature, the art or the 
social life under whose influences its author had grown up. 
The “ Funeral Oration ” contains, indeed, his general testimony 
to the value and the charm of those influences. But he leaves 
us to supply all examples and details for ourselves. Beyond 
a passing reference to public “ festivals,” and to ‘‘ beautiful 
surroundings in private life,” he makes no attempt to define 
those '' recreations for the spirit ” which the Athenian genius 
Wl provided in such abundance. He alludes to the newly 
built Parthenon only as containing the treasury; to the statue 
of Athena Parthenos which it enshrined, only on account of 
the gold which, at extreme need, could be detached from the 
image; to the Propylaea and other buildings with which Athens 
had been adorned under Pericles, only as works which had re- 
duced the surplus of funds available for the war. He makes no 
reference to Aeschylus, Sophocles, pAiripidcs, Aristophanes; the 
architect Ictinus; the sculptor Pheidias; the physician Hippo- 
crates; the philosophers Anaxagoras and Socrates. Hejodotus, 
if he had dealt with this period, would have found countless 
occasions for invaluable digre.s.sions on men and manners, on 
letters and art; and we might almost be tempted to ask 
whether his more genial, if laxcr, method does not indetd 
corre.spond better with a liberal conception of the historian’s 
office. No one can do full justice to Thucydides, or appre- 
ciate the true completeness of his work, who has not faced 
this question, and found the answer to it. 

It would be a hasty judgment which inferred from the omis- 

1 Christ (Geseh, der griech, Litt.) gives the date of birth as “ about 

455.” 
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sions of the History that its author’s interests were exclusively 
political. Thucydides was not writing the history of a period. 
Ilis subject was an event — the Peloponnesian War — a war, as 
he believed, of unequalled importance, alike in its direct results 
and in its political significance for all time. To his task, thus 
defined, he brought an intense concentration of all his facul- 
tie.s. He worked with a constant desire to make each successive 
incident of the war as clear as possible. To take only two 
instances : there is nothing in literature more graphic than his 
description of the plague at Athens, or than the whole narrative 
of the Sicilian expedition. But the same temper made him 
resolute in excluding irrelevant topics. The social life of the 
time, the literature and the art did not belong to his subject. 

The biography whic.h bears the name of Marccllinus states 
that Thucydides was the disciple of Anaxagoras in philosophy 
and of Antiphon in rhetoric. There is no evidence to confirm 
this tradition. But 'Hiucydidcs and Antiphon at least belong 
to the same rhetorical school and represent the same early 
stage of Attic pro.se. Both writers used words of an antique or 
decidedly poetical cast; both point verbal contrasts by insisting 
on the precise difference between terms of similar import; aiul 
both use metaphors somew'hat bolder than w^erc congenial to 
Greek pro.se in its riper age. The differences, on the other hand, 
between the style of Thucydides and that of Antiphon arise 
chiefly from tw'o general causes. First, Antiphon wTote for 
hearers, I'hucydides for readers; the latter, consequently, can 
use a (It gree of condensation anti a freedom in the arrangement 
of ivords w'hich would have been hardly possible for tho former. 
Again, the thought of Thucydides is often more complex than 
any which Antiphon undertook to interpret; and the greater 
intricacy of the historian’s style exhibits the endeavour to express 
each thought.- Few things in the history of literary prose arc 
more interesting than to watch that vigorous mind in its struggle 
to mould a language of magnificent l)ut immature capabilities. 
The obscurity with which Thucydides has sometimes been 
rcproaclied often arises from the very clearness with which a 
complex idea is present to his mind, and his strenuous effort 
to present it in its entirety. He never sacrifices thought to 
language, but he will sometimes sacrifice language to thought. 
A student may alw'ays be consoled by the refletrtion that he is 
not engaged in unravelling a mere rhetorical tangle. Every 
light on the sense will be a light on the words. ; and when, .as is 
not seldom tlie case, Thucydides comes victorit/usly out of 
this struggle of thought and language, having achieved perfect 
expression of his meaning in a sufficiently lucid form, then 
his style rises into an intellectual brilliancy — thoroughly manly, 
and .also penetrated with intense feeling — w’hich nothing in 
Greek prose literature surpasses. 

The uncertainty as to the date of Thucydides’ birth renders 
futile any discussion of the fart that before 431 he took no 
prominent part in Athenian politics. If he was born in 455, the 
fact needs no explanation; if in 471, it is possible that his 
opportunities were modified by the necessity of frequent visits 
to Thrace, where the management of such an important property 
as the gold-mines must have claimed his presence. The manner 
in which he refers to his personal influence in that region is such 
as to suggest that he had sometimes resided there (iv. 103, i). 
He was at Athens in the spring of 430, when the plague 
broke out. If his account of the .symptoms has not enabled 
physicians to agree on a diagnosis of the malady, it is at least 
singularly full and vivid. He had himself been attacked by the 
plague; and, as he briefly adds, “ he had seen others suffer.” 
The tenor of his narrative would warrant the inference that he 
had been one of a few who were active in ministering to the 
sufferers. 

The turning-point in the life of Thucydides came in the winter 
of 424. He was then forty-seven (or, according to Busolt, about 
thirty-six), and for the first time he is found holding an official 
position. He was one of two gen^als entrusted with the com- 
mand of the regions towards Thrace (t<i cVi ©p^/oys), a phrase 
which denotes the whole Thracian seaboard from Macedonia 
2 See Jobb's Attic Orators, i. 35, 
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eastward to the vicinity of the Thracian Chersonese, though 
often used with more special reference to the Chalcidic penin- 
sula. His colleague in the command was Eucles. About the 
end of November 424 Eucles was in Amphipolis, the stronghold 
of Athenian power in the north-west. To guard it with all 
possible vigilance was a matter of peculiar urgency at that 
moment. The ablest of Spartan leaders, Brasidas was in 
the Chalcidic peninsula, where he had already gained rapid 
success; and part of the population between that peninsula 
and Amphipolis was known to be disaffected to Athens. Under 
such circumstances we might have expected that Thucydides, 
who had seven ships of war with him, would have been ready to 
co-operate with Eucles. It appears, however, that, with his 
ships, he was at the island of Thasos when Brasidas suddenly 
appeared before Amphipolis. Eucles sent in all haste for Thucy- 
dides, who arrived wnth his ships from Thasos just in time to 
beat off the enemy from Eion at the mouth of the Stiy-mon, but 
not in time to save Amphipolis. The profound vexation and 
dismay felt at Athens found expression in the punishment of 
Thucydides, who was exiled. Cleon is said to have been the prime 
mover in his condemnation; and this is likely enough. 

From 423 to 404 Thucydides lived on his property in Thrace, 
but much ol his time appears to have been spent in travel. 
He visited the countries of the Peloponnesian allies — recom- 
mended to them by his quality as an exile from Athens ; and he 
thus enjoyed the rare advantage of contemplating the war from , 
various points of view. He speaks of the increased leisure^ 
which his banishment secured to his study of events. He refers 
j>artly, doubtless, to detachment from Athenian politics, partly 
also, we may suppose, to the opportunity of visiting places 
signalized by recent events and of examining their topography. 
The local knowledge which is often apparent in his Sicilian books 
may have been acquired at this period. The mind of Thucy- 
dides w’as naturally judicial, and his impartiality — which seems'^ 
almost superhuman by contrast with Xenophon’s Ilellenica — 
w'as in some degree a result of temperament. But it cannot 
be doubted that the evenness w'ith w^hich he holds the scales 
was greatly assisted by his experience during these years of 
exile. . ^ 

His own w^ords make it clear that he returned to Athens, at 
least for a time, in 404, though the precise dale is uncertain. 
The older view (cf. Classen) was that he returned some six 
months after Athens surrendered to Lysander. More probably 
he was recalled by the special resolution carried by Oenobius 
prior to the acceptance of Lysander’s terms (Busolt, ibid. p. 628), 
He remained at Athens only a short time, and retired to his 
property in Thrace, where he lived till his death, working at his 
History, The preponderance of testimony certainly goes to 
show that he died in Thrace, and by violence. It w’ould seem 
that, when he wrote chapter 116 of his third book, he was 
ignorant of an eruption of Etna which took place in 396, There 
is, indeed, strong reason for thinking that he did not live later 
than 399. His remains were brought to Athens and laid in the 
vault of Cimon’s family, where Plutarch {Cimon, 4) saw their 
resting-place. The abruptness with which the Hhtory breaks 
off agrees with the story of a sudden death. The historian’s 
daughter is said to have saved the unfinished wx)rk and to have 
placed it in the hands of an editor. This editor, according to 
one account, was Xenophon, to whom Diogenes Laertius (ii. 6, 
13) assigns the credit of having “ brought the work into reputa- 
tion, when he might have suppressed it.” The tradition is, how- 
ever, very doubtful; it may have been .suggested by a feeling 
that no one then living could more appropriately have discharged 
the office of literary executor than the writer who, in his Hellemca, 
continued the narrative. 

The History . — At the outset of the History Thucydides indicates 
his general conception of his work, and states the principles which 
governed its composition. His purpose had been formed at the 
very beginning of the war. in the conviction that it would prove 
more important than any evorft of which Greeks had record. The 
leading belligerents, Athens and Sparta, were both in the highest 
condition of effective equipment. The whole Hellenic world — 
including Greek settlements outside of Greece proper — was divided 


into two parties, either actively helping one of the two combatants 
or meditating such action. Nor was the movement confined within 
even the widest limits of Hellas; the “ barbarian world also was 
allected by it — the non-Hellenic populations of Thrace, Macedonia, 
Epirus, Sicily and, finally, the Persian kingdom itself. The aim., 
ot Thucydide.s was to preserve an accurate recortl of this war, not' ' 
only in view of the intrinsic interest and importance of the facts, 
but also in order that these facts might be permanent sources of 
political teaching to posterity. His hope waCas he says, that his 
History would be found profitable by those who desire an exact 
knowledge of the past as a key to the future, which in all proba- 
bility will repeat or resemble the past. The work is meant to be 
a possession for evpr, not the rhetorical triumph of an hour." As 
this context shows, the oft-quoted phrase, " a possession ior ever," 
had, in its author’s meaning, a more definite import than any mere 
anticipation of abiding fame for his History, It referred to the 
permanent value of the lessons which his History contained. 

Thucydides stands alone among the men of his own days, and has 
no superior of any age, in the width of mental grasp which could 
seize the general significance of particular events. The political 
education of mankind began in Greece, and in the time of Thucy 
ilides their political life was still young. Thucy ilides knew only 
the small city-commonwealth on the one hand, and on the other 
the vast barbaric kingdom; and yet, as has been well said of him, 

" there is hardly a problem in the science of government which 
the statesman will not find, if not solved, at any rate handled, in 
the pages of this universal master." ^ 

Such being the spirit in which he approached his task, it is 
interesting to inquire what were the points which he himself con- 
sidered to be distinctive in his method of executing it. 

His Greek predecessors in the recording of events had Predt- 
been, he conceived, of two classes. First, there were ‘^***®'^* 
the epic poets, with Homer at their head, whose characteristic 
tendency, in the eyes of Thucydides, is to exaggerate the greatness 
or splendour of things past. Secondly, there were the Ionian prose 
writers whom he calls " chroniclers " (see Logographi), whose 
general object was to diffuse a knowledge of legends preserved by 
oral tradition and of written documents — usually lists of officials 
or genealogies — preserved in public archives ; and they published 
their materials as they found them, without criticism. Thucydides 
describes their work by the word ^wnOivai, but his own by 
^vyypd<pftr — the difference between the terms answering to that 
between compilation of a somewhat mechanical kind and historical 
composition in a higher sense. The vice of the " chroniclers," 
in his view, is that they cared only for popularity, and took no pains 
to make their narratives trustworthy. Herodotus was presumably 
regarded by him as in the same general category. 

In contrast with these pre(loces.sors Thucydides has subjected 
his materials to the most searching scrutiny. The ruling principle 
of his work has been strict adherence to carefully 
verified facts. "As to the deeds done in the war, 

I have not thought myself at liberty to record them on 
hearsay froiiv/ihc first informant or on arbitrary con- 
jeeture. My account rests either on personal knowledge or on 
the closest possible scrutiny of each statement made by others. 
The process of research was laborious, because conflicting accounts 
were given by those who had witnessed the several events, as 
partiality swayed or memory served them." 

It might be supposed that the speeches which Thucydides has 
introduced into his History conflict with this standard of scientific 
accuracy; it is, therefore, well to consider their nature _ 
and purpose rather closely. The speeches constitute 
between a fourth and a fifth part of the History. If ^ 
they were eliminated, an admirable narrative would indeed remain," 
with a few comments, usually brief, on the more striking characters 
and events. But wc should lose all the most vivid light on the inner 
workings of the Greek political mind, on the motives of the actors 
and the arguments which they used — in a word, on the whole play 
of contemporary feeling and opinion. To the speeches is due in 
no small measure the imperishable intellectual interest of the 
History, since it is chiefly by the speeches that the facts of the 
Peloponnesian War are so lit up with keen thought as to become 
illustrations of general laws, and to acejuire a permanent suggestivo- 
ness for the student of politics. When Herodotus made his persons 
hold coiwersations or deliver speeches, he was following the pre- 
cedent 01 epic poetry; his tone is usually colloquial rather than 
rhetorical; ho is merely making thought and motive vivid in the 
way natural to a simple age. Thucydides is the real founder of 
the tradition by which historians were so long held to be warranted 
in introducing set speeches of their own composition. His own 
account of his practice is given in the following words: "As to 
the speeches made on the eve of the war, or in its course, I have 
found it difficult to retain a memory of the precise words which 
I had heard s]ioken ; and so it was with those who brought me reports. 


I Freeman, Historical Essays, 2nd series, vol. iii.; on the general 
questions of the structure of the work and the view of the war 
which it represents see Peloponnesian War and Greece : 
Ancient History, § Authorities. 
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But 1 have made the persons say what it seemed to me most op- 
portune for them to say in view of each situation; at the same time 
I have adhered as closely as possible to the general sense of what 
was actually said.*' So far as the language of the speeches is 
concerned, then, Thucydides plainly avows that it is mainly or 
wholly his own. As a general rule, there is Uttle attempt to mark 
different styles. The case of Pericles, whom Thucyaides must 
have repeatedly heard, is probably an exception; the Thucydidcan 
sjieeches ot Pericles offer several examples of that bold imagery 
which Aristotle and Plutarch agree in ascribing to him, while the 
♦‘Funeral Oration,” especially, has a certain majesty of rhythm, 
a certain union of impetuous movement with lofty grandeur, which 
tlu; historian has given to no other speaker. Such strongly marked 
characteristics as the curt bluntness of the Sfiiirtan ephor Sthene- 
laidas, or the insolent vehemence of Alcibiades, are also indicated. 
But the dramatic truth of the speeches generally resides in the 
matter, nf)t in the form. In rt^gard to those speeches which were 
delivered at Athens before his banishment m 424 — and seven 
such speeches are contained in the History — Thucydides could 
rely either on his own recollection or on the sources accessible to 
a rt'sident citizen. In these cases there is good reason to believe 
that he has reproduced the substance of what was actually said. 
In other cases lie had to trust to more or less imj^erfect reports of 
the “ general sense "; and in some instances, no doubt, the speech 
represents simply his own conception of what it wonUl have been 
“ most oi)i)ortune” to say. The most evident of such instances 
occur in the addrcs.ses of leaders to their troops. The historian's 
aim in these military harangues— which arc usually short — is to 
bring out the points of a strategical situation; a modern writer 
would have attained the object by comments prefixed or subjoined 
to his account of the battle. The comparative indifference of 
Thucydides to dramatic verisimilitude in these military orations 
is curiously shown by the fact that the speech of the general on 
the one side is sometimes as distinctly a reply to the speech of the 
general on the other as if they had been delivered in debate. We 
may be sure, however, that, wherever Thucydides had any authentic 
clue to the actual tenor of a speech, he preferred to follow that 
clue rather than to draw on his own invention. 

Why, however, did he not content himself with simply stating, 
in his own person, the arguments and opinions which he conceivecl 
to have been prevalent ? The question must be viewed 
FAe Qreek standpoint of a Greek in the 5th century b.c. 

view, Kpic poetry had then for many generations exercised 

a powerful influence over the Greek mind. Homer had accus- 
tom(*d (xreeks to look for two elements in any complete expres- 
sion of human energy- --first, an account of a man's deeds, then 
an image of his mind in the report of his words. The Homeric 
heroes arc exhibited both in action and in speech. Further, the 
contemporary rcad(?rs of Thucydides were men habituated to a 
civic life in which public speech played an all-important part. 
Kvery adult citizen of a Greek democracy was a member of the 
assembly which debated and decided great issues. The law courts, 
the festivals, tlie ilrama, the market-place itself, ministered to the 
Greek love of animated description. To a Greek of that age a 
written history of political events would have seemed strangely 
insipid if speech “ in the first person ” had been absent from it, 
es])ecially il it did not offer some mirror of those debates which were 
insep.3.rably associated with the central interests and the decisive 
moments of political life. In making historical persons say what 
they might have said, Thucydides confined tliat oratorical licence 
to the purpose which is its best justification : with him it is strictly 
dramatic, an aid to the complete presentment of action, by the 
vivid expression of ideas and arguments which were really current 
at the time. Among later historians who continued the practice, 
Polybius, Sallust and Tacitus most resemble Thucydides in this 
particular; while in the Byzantine historians, as in some moderns 
who followed classical precedent, the speeches were usually mere 
occasions for rhetorical di.splay. Botta's History of Holy from 
17S0 to 1814 affords one of the latest examples of the practice, 
which was i)cculiarly suited to the Italian genius. 

The i)resent division of the History into eight books is one which 
might well have proceeded from the author himself, as being a 

, o! A# natural and convenient disposition of the contents. 
^0 Bight book, after a general introduction, sets forth 

BookM, causes of the Peloponnesian War. The first nine 

years of the war arc contained in the second, thi«d and 
fourth books — three years in each. The fifth book contains the 
tenth year, followed by the interval of the “ insecure peace." The 
Sicihan expedition fills the sixtli and seventh books. The eighth 
book opens that last chapter of the struggle which is known as the 
" Dccclcan ” or " Ionian " War, and breaks off abruptly — in the 
initldle of a sentence, indeed — in the year 411. 

The principal reason again.st believing that the division into 
^ght books was made by Thucydides himself is the fact that a 
. different division, into thirteen books, was also current 
un^iBor antiquity, as appears from Marcellinus (§58). It is 
very improbable — indeed hardly conceivable — that this 
should have been the case if the eight- book division 
had come down from the hand of the author. We may infer, then. 


ihhi 
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that the <livision of the work into eight books was introduced at 
Alexandria — perhaps in the 3rd or 2nd century b.c. That division 
w^s already familiar to the grammarians of the Augustan age. 
Dionysius of Halicarnassus, who rec0gni7.es it, has also another 
mode of indicating portions of the work, viz. by stichometriaf or 
the number of fines which they contained. Thus, in the MS. 
which he used, the first 87 chapters of book i. contained about 
2000 fines (equivalent to about 1700 lines in Bekker's stereotyped 
8vo text). (On the order of composition, see Peloponnesian 
War, ofl init,; Greece : Ancient History, § Authorities). 

The division of the war by summers and winters (Karh Btpos Ka\ 
ffic winter being considered as the end of the 
year — is perhaps the only one which Thucydides him- 
self used, for there is no indication that he made any / 

division of the History into books. His " summer " ‘^^ckonlng 
includes spring and autumn, and extends, generally 
speaking, from March or the beginning of April to the end of October. 
His ” winter " — November to February inclusive — means practi- 
cally the period during which military operations, by land and sea, 
arc wholly or partly suspended. Wlicn speaks of " summer " 
and " winter " as answering respectively to " half " the year (v. 20, 
3), the ]>hrasc is not to be pressed : it means merely that he divides 
his year into these tw'o parts. The mode of reckoning is essentially 
a rough one, and is not to be viewed as if the commencement of 
summer or of winter could be precisely fixed to constant dates. 
For chronology, besides the festivals, he uses the Athenian fist of 
archons, the Spartan list of ephors and the Argive list of priestesses 
of Hera. 

There is no reference to the History of Thucydiiles in the extant 
Greek writers of the 4th century B.c.; but Lucian has preserved a 
tradition of the enthusiasm w’ith which it w^as studied by Demos- 
thenes. The great orator is said to have copied it out eight times, 
or even to have learnt it by heart. The Alexandrian critics acknow- 
ledged 1 'hucydidcs as a great master of Attic. Sallust, Cornelius 
Nepos, Cicero and Quintilian arc among the Koman writers whose 
admiration for him can be traced in their work, or has been ex- 
pressly recorded. The most elaborate ancient criticism on the 
diction and composition of Thucydides is contained in three essays 
by Dionysius of Halicarnassus. 

Among the best MSS. of Thucyditles, the Codex vaticanus 12b 
(nth century) represents a recension made in the Alexandrian or 
Roman age. In the first six books the number of . 

passages in which the Vaticanus alone has preserved 
a true reading is comparatively small; in booK vii. it is somewhat 
larger; in book viii. it is so large that here the Vaticanus, as com- 
pared with the other MSS., acquires the character of a revised text. 
Other importiint MSS. are the Palatinus 252 (nth century); the 
Cassclanus (a.d. 1252); the Augustanus monacensis 430 (a,r 1301). 
A collation, in books i., ii., of two Cambridge MSS. of the 15111 century 
(Nn. 3, 18; Kk. 5, 19) has lx:en published by Shilleto. Several 
Parisian MSS. (H. C. A. F.), and a Venetian MSS. (V.) collated by 
Arnold, also deserve mention. 'I'lie Aldine edition was published 
in 1502. It was formerly supposed that there had been two 
Juntine editions. Shilleto, in the " Notice " prefixed to book i., 
first pointed out that the only Juntine edition was that of 1520, 
and that the belief in an earlitsr juntine, of 1506, arose merely 
from the accidental omission of the word vieesimo in the Latin 
version of the imprint. Some pajiyrus fragments were published 
in Grenfell and Hunt's Oxyrhynchus papyri (1908), \i., which 
also contains an anonymous commentary (jmb. ist century) on 
Thuc. ii. 

The most generally useful edition is Classen’s, in the Weidmann 
series (18O2-1878; new ed. by Stcup, 1882-1892); each book can be 
obtained separately. Arnold’s edition (1848-1851) contains much 
that is still valuable. For books i. and ii. Shilleto's edition (1872 - 
1876) furnishes a commentary wdiich, though not full, deals admir- 
ably with many difficult points. Among other imporbint complete 
editions, it is enough to name those of 1 Inker, Bekker, Goeller, 
Poppo and Kruger. For editions of separate books and selections 
(up to 1895) sec J. B. Mayor’s Guide to tne Choice of Classical Books. 
Special mention may be made of those by E. C. Marchant. Later 
editions of the text are by H. Stuart Jones (1900-1901), in the Oxford 
Scriptorum classicorum bibliotheca, and C. Iludc (Tcubiier series, 
1901; ed. minor, 1903). B6tant’s lexicon to Thucydides (1843) is 
well executed. Jowett’s translation (1883) is supplemented by 
a volume of notes. Dale’s version (Bohn) also deserves mention 
fur its fidelity, as Crawley's (1876) for its vigour. Ilellenica (1880) 
contains an essay on " The Speeches of Thucydides," which has been 
translated into German (see Eduard Meyer, Forschungen zur alten 
Geschichte, Bd. ii. pp. 269-436). The best clue to Thucydidcan 
bibliography is in Engclmann’s Scriptores graeci (1880), supple- 
mented by the articles by G. Meyer, in Bursian’s J ahresbericht 
(1895), Ixxix. (1897), Ixxxviii. Busolt, Griechische Geschichte, iii. 
616-693, is invaluable. For the life of Thucydides, U. von Wilamo- 
witz-Mocllendor£f, " Die Thukydides-Iiegcndc," Hermes (1878), xii., 
is all important. All works on ancient Greek History contain 
discussions of Thucydides, and an interesting criticism is that of 
J. B. Bury, Ancient Greek Historians (1909). F. M. Cornford, 
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Thucydides mythistoricus (1907), sought to prove that the History 
is really only an historical tragedy, i.e. a dramatized version of the 
facts, but this view has not been adopted. (R. C. J.; J. M. M.) 

THUGS. That the Sanskrit root sthag (Pali, thak)y to cover, 
to conceal, was mainly applied to fraudulent concealment, ap- 
pears from the noun sthaga, a cheat, which has retained this 
signififcation in the modem vernaculars, in all of which it has 
assumed the form thag (commonly written thug), with a 
specific meaning. The Thugs were a well-organized confede- 
racy of professional assassins, w’ho in gangs of from 10 to 200 
travelled in various guises through India, wormed themselves 
into the confidence of wayfarers of the wealthier class, and, when 
a favourable opportunity occurred, strangled them by throwing 
a handkerchief or noose round their necks, and then plundered 
and buried them. All this was done according to certain ancient 
and rigidly prescribed forms and after the performance of special 
religious rites, in which the consecration of the pickaxe and the 
sacrifice of sugar formed a prominent part. From their using 
the noose as an instrument of murder they were also frequently 
called Phansigars, or noose-operators,” Though they them- 
selves trace their origin to seven Alahommedan tribes, Hindus 
appear to have been associated with them at an early period; 
at any rate, their religious creed and prac tices as stanch wor- 
shippers of Kali (Devi, Durga), the Hindu goddess of destruction, 
had certainly no flavour of Islam in them. Assassination for 
gain was with them a religious duty, and was considered a holy 
and honourable profession, 'fhey had, in fact, no idea of doing 
WTong, and their moral feelings did not come into play. The woll 
of the goddess by w^hose command and in whose honour they 
followed their calling was revealed to them tlirough a very 
complicated system of omens. In obedience to these they often 
travelled hundreds of miles in company with, or in the wake of, 
their intended victims before a safe opportunity presented itself 
for executing their design; and, when the deed was done, rites 
were performed in honour of that tutelary deity, and a goodly 
portion of the spoil was set apart for her. The fraternity 
possessed also a jargon of their own {Ramasi), as well as certain 
.signs by which its members recognized eac h other in the remotest 
parts of India. Even those who from age or infirmities could no 
longer take an active part in the operations continued to aid the 
cause as w'atchers, spies, or dressers of food. It was owing to 
their thorough organization, the secrec'V and se('urity with which 
they went to W’ork, but chiefly to the religious garb in which they 
shrouded their murders, that they could — unmolested by Hindu 
or Mahommedan rulers, recognized as a regular profession and 
paying taxes as such — continue for centuries to practise their 
craft. Both the fractions into W'hich they were divided by the 
Nerbudda River laid claim to antiquity : while the northern, 
however, did not trace their origin farther back than the period 
of the early Mahommedan kings of Delhi, the southern fraction 
not only claimed an earlier and purer descent, but adhered also 
with greater strictness to the rules of their profession. 

The earliest authenticated mention of the Thugs is found in the 
following passage of Ziau-d din Barni^s History of Firoz Shah 
(written about 1356) : “ In the reign of that sultan,” that is, 
about 1290, “ some Thugs were taken in Delhi, and a man belong- 
ing to that fraternity was the means of about a thousand being 
captured. But not one of these did the sultan have killed. He 
gave orders for them to be put into boats and to be conveyed into 
the lower country, to the neighbourhood of I^khnauti, where 
they were to be set free. The Thugs would thus have to dvrell 
about Lakhnauti and would not trouble the neighbourhood of 
Delhi any more ” (Sir H. M. Elliot’s History of India, iii. 
141). The first European travellers who speak of them without 
mentioning their name are Thevenot (1665) and Fryer (1673). 
Though instances of Thagi (Thuggee) had been known to the 
English rulers in India for many years, and sporadic efforts had 
been made by them towards the extinction of the gangs, it was 
not till Lord W. Bentinck (18^8-1835) took vigorous steps in this 
matter that the system was gradually unmasked, and finally 
all but stamped out. His chief agent. Captain (afterwards Sir 
William) Slceman, with several competent assisUints, and the 


co-operation of a number of native still es, succeeded in completely 
grappling with the evil, so that up to October 1835 no fewer than 
1562 Thugs had been committed, of which number 382 were 
hanged and 986 transported or imprisoned for life. According 
to the Thuggee and Dacoity Report for the number of 

registered Punjabi and Hindustani Thugs then still amounted to 
344; but all of these had already been registered as such before 
1852, and the whole fraternity may now be coiisidercd as extinct. 
The Thuggee and Dacoity department continin d to exist until 
1904, though its operations had long been confined to the sup- 
pression of organized robbery in native states. Its place is now 
taken by the Central Criminal Intelligence department. 

Full particulars concerning the system of Th;igi arii given hy 
DrSherw’ood, ” On the Murderers called Phansigar^/' and J. Shake- 
spear, “ Observations regarding Bradheks and Tlu'gs " (both trea- 
tises in vol. xiii. (1820), of the Asiatic Researches)] W. N. Slceman, 
Ramaseeana, or a Vocabulary of the Layiguage used by the Thugs, with 
an Introduction and Appendix (Calcutta, 1836); tlie Jidinhurgh Review 
for January 1837; li). Thornton, Illustrations of the History and 
Practices of the Thugs (London, 1837); Meadows Taylor, Confessions 
of a Thug (London, 1839; new ed. 1879); Major Slceman, Report 
on the Depredations committed by the Thug Gangs (Calcutta, 1840); 
J. Hutton, Popular Account of the Thugs and Dacoifs (I.ondoii, 
1857). (R. R.) 

THUGUT, JOHANN AMADEUS FRANCIS DE PAULA, Baron 
(1736-1818), Austrian diplomatist, was born at l.inz on the 24th 
of May 1736. His origin and name have been the subject of 
legends more or loss malicious and probably the inventions of 
enemies. It has been said that the correct form of his name was 
Thunichtgut, or Thenitguet (“ Do no good ”), and was altered 
to Thugut (‘‘ Do good ’^) by Maria Theresa. Tunicotta has been 
given as a variation. But Thugut was the name of his great- 
grandfather, who belonged to Budweiss in southern Bohemia. 
He was the legitimate son of Johann Thugut, an army paymaster, 
who married Eva Maria Mosbauer, daughter of a miller near 
Vienna. The paymaster, who died about 1760, left his widow 
and children in distress, and Maria Theresa took charge of them. 
Johann Amadeus was sent to the sehool of oriental languages. 
He entered the Austrian foreign office as an interpreter and was 
appointed dragoman to the embassy at Constantinople. In 1769 
he was appointed charge d’affaires, and in that capacity secured 
a grant of money and a promise of the territory of Little 
Wallachia from the Turks during the negotiations connected 
with the first partition of Poland (sec Pocand : History), In 1771 
he was appointed intcrnuncio at Constantinople and was actively 
engaged, under the direction of Prince Kaunitz, in all the 
diplomacy of Austria in Turkey and Poland until he secured 
the cession of the Bukovina on the 7th of May 1775. During 
these years Thugut w^as engaged in a mean intrigue. His salary 
as dragoman was small, and his needs great. He therefore 
agreed to receive a pension of 13,000 livres, a brevet of lieutenant- 
colonel, and a promise of a safe refuge in case of necessity from 
the king of France, Louis XV. 'Fhe condition on which the 
pension was granted was that he took advantage of his position 
as an Austrian official to render secret services to France. The 
only excuses to be made for him are that such hidden arrange- 
ments were not uncommon before and in his time, and that as a 
matter of fact he never did render France any real service, or 
betray his masters at Vienna. Yet the terror of discovery 
disturbed him at several periods of his life, and when Louis XV. 
died in 1774 he showed a strong disposition to take refuge in 
France, and would have done so if Louis XVI. would have given 
him a j^ omise of employment. His pension was continued, it 
seems to he tolerably certain that at a later period he made a clean 
breast to the emperor Francis II. His services at Constantinople 
were approved hy Prince Kaunitz {q.v), who may possibly have 
been informed of the arrangement wnth the French secret diplo- 
matic fund. It is never safe to decide whether these treasons 
were single or double. When Thugut was appointed internuncio 
he was also ennobled, being raised to the Ritter stand. After 1775 
he travelled in France and Italy, partly on diplomatic service. 
In 1778 he was the agent through whom Maria Theresa entered 
into direct negotiations with Frederick the Great, in order to 
stop the Bavarian War. In 1780 he was Austrian envoy in 
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Warsaw, but in 1783 he applied for leave and satisfied hi; 
hankering after France by living for four years in Paris. It 
was in this time that his savings, made during his years of 
service at Constantinople, by means which would probably not 
bear investigation, were invested in France. Thugut became 
acquainted with many of the leaders in the Revolution. From 
1787 to 17S9 he was minister at Naples, and showed great tact in 
managing the queen, Maria Carolina, a daughter of Maria Theresa 
In i^()o h<t was sent by the emperor Joseph II. to Bucharest 
nominally as commissioner with the hospodar of Wallachia, but 
in reality in order that he might open negotiations for peace witl 
the Turks. Until 1792 he was much in France and Belgium 
partly as a diplomatic agent, but largely because he was anxious 
to rescue his investments, which were ultimately lost. His 
personal grievances may have had some share in creating the 
hatred of the Revolution and the Jacobins, for which he was 
afterwards famous. In 1792 he was associated with Mercy 
Argenteau, formerly Austrian ambassador in France, as diplo- 
matic agent at the headquarters of the allied army. The 
mismanagement of the invasion of France excited his anger. He 
came back to Vienna to report the facts to Francis 11 ., to whom 
he presented a statement on the 27th of December. On the 
19th of January 1793 he was appointed armee-diplomat at head- 
(|uarters, largely, it is said, by the intrigues of Philip Cobenzl and 
Spielrnann, who wished to have him out of the way. But he 
never wimt, for at this time Russia and Prussia annexed large 
parts of Poland. Austria, entangled in the war with France, 
was left empty-handed (see Poland : History). The emperor, dis- 
satisfied with the ministers who had not prevented this mis- 
fortune, dismissed them, and after some delay Thugut was named 
“ director of the foreign affairs of Austria ’’ on the 25th of 
March 1793. W^hen Prince Kaunitz died in the following year 
Thugut was appointed to “ discharge the duties of the office of 
house, court, and state chancellor.^' His promotion to the 
foremost place in the Austrian administration met with much 
opposition, and is known to haive been largely due to the empress 
Maria Theresa of Naiples. The Austrian government was by 
tradition very aristocratic, 'fhe empress Maria Theresa, mother 
of Francis IT., though she valued the services of Thugut, had 
consented with reluctance to make him commander of the order 
of wSt Stephen, and had only yielded to the urgent requests of 
Kaunitz and of her son Joseph II, She thought the. promotion 
excessive for a man of his plebeian origin. The nobles, who 
thought that the great offices of state should go to themselves, 
were of the same opinion. Thugut, who had a large fund of 
vanity, resented their insolence, and did nothing to disarm their 
hostility. He was unmarried, and he avoided «all society. In 
the di.scharge of his duties he took counsel with nobody. All the 
confidential work of his department was done by himself with 
the help of two clerks he could tnist, and he took all important 
papers directly to the emperor, keeping no copies in his own office. 
He had his own experience to teach him how easy it was to bribe 
the officials of Austria. The nobles, who regarded themselves 
with good cause as the supporters of the Crown, and who expected 
to be consulted, resented his indifference and secrecy as the 
arrogance of an upstart. They were his constant enemies and 
critics. A few of them who admired his abilities supported him 
on personal grounds, but with thtse exceptions Thugut had no 
friends in Austria. Out of it, he was commonly regarded as the 
representative of all that was most unscrupulous and self-seeking 
in the methods of the Austrian government. He hadtnherited 
from his master Prince Kaunitz the firai conviction that Pnissia 
was the worst enemy of Austria. From him, too, he had learnt 
that the first duty of an Austrian minister was to be an increaser 
of the empire, even at the expense of allies, and that excuses for 
annexation were to be made when they could not be found. His 
hatred of France, and of the Revolution, was no doubt sincere. 
But while prepared to defend Europe from French aggression, 
it was with the implied intention that Austria should be rewarded 
for her exertions by increases of territory, and should be made the 
absolute mistress of Germany. The history of his jwlicy from 
1793 to 1800 is the history of Europe. The conflicting objects 
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which he kept before him, resistance to French aggression on the 
west, and to Russian and Prussian aggressions on the east, and 
the pursuit of more territory for Austria, compelled him to divide 
his exertions and his forces. Thus in 1793-94 he recalled 
troops from the west to participate in a partition of Poland, 
thereby taking pressure off France, and doing much to smooth 
the way for her subsequent victories. Some of his Actions 
cannot be described as other than criminal. He was certainly 
responsible for the murderous attack on the French envoys at 
Rastadt in April 1799. He may have intended that they should 
only be robbed, but he must be held responsible for the acts of his 
agents. So again he has to answer for the perverse policy of 
Austria in 1799 when Suvarov {q.v.) and the Russians were 
recalled from northern Italy for no visible reason except that 
Austria should be left in sole possession of the dominions of the 
king of Sardinia, with a good excuse for keeping them. The 
correspondence of Joseph de Maistre shows how bitterly the 
continental allies of Austria resented her selfishness, and how 
firmly th(;y were persuaded that she was fighting for her own 
hand. That Thugut believed that he was doing his duty, and 
that he was carrying on the traditional policy of Austria, may 
be true. Yet his methods were so extreme, and his attitude so 
provocative as to justify the judgment passed on him by Kaunitz 
— namely, that he required the control of a strong hand if good 
results were to be obtained from his ability. After the defeats 
of Austria in Italy in 1796-97 and the peace of Campo Formio, 
it became a fixed object with the French, and with a growing 
party in Austria who held him responsible for the disasters of 
the war, to secure the removal of Thugut. He found no support, 
except from the British government, which considered him as a 
sure ally and had great influence at Vienna as paymaster of 
subsidies. The death of the empress Catherine of Russia 
deprived him of a friend at court. During the campaigns of 

1799 and 1800 Thugut was the advocate of w'ar “ to the knife." 
At the end he was kept in office only by the vigorous support of 
England. The battle of Hohenlinden on the 3rd of December 

1800 made his position untenable. He retired from public life, 
and left Vienna for Pressburg on the 27th of March 1801. At 
a later period he returned to Vienna and lived quiatly on a 
pension of 7000 florins till his death on the 28th of May 1818. In 
personal appearance Thugut is described as looking like “ a 
faunish Mephistopheles," a favourite of Louis XL, an Italian 
tyrant of the worst type, and by the prince de Ligne as what 
Henr)^ IV. of France would have been if he had been king of the 
Jews, and if his mouth had worn a constant expression of deri- 
sion, hate and malignity. The only kno\vn portrait of him 
appears to bear out these unpleasant descriptions. 

Sec A. von Vivenot, Thugut und aeifi politisches Sysietn, a stronflf 
defence of his policy in 1793 -1794 (Vienna, 1870); and Quellen z, 
Geschichte d. deutschen Kaiserpolitik Oesterreichs wdhrend d. franzds. 
Revolutions’ Krieg (Vienna, 1873-1885). 

THUIN^ a town of Belgium, in that part of the province ol 
Hainaut called “ entre Sambre et Meuse." Pop. (1904), 6198. 
It is situated on the Sambre about 9 m. S.W. of Charleroi. The 
old part of the town, which dates back to the loth century, 
occupies a narrow promontory between the Sambre and a small 
stream called the Biesmclle. The ruined tower called after him 
is all that remains of the fortress constructed by Bishop Notger 
of Li6ge. It was successfully defended against the Normans 
and long afterwards against the French under Marshal dc Lorges 
in 1654. Although the town itself retains something of its 
medieval appearance it is the centre of a great manufacturing 
and mining district, the banks of the Sambre being lined with 
factories and coal-yards. 

THULE, the Greek and Roman name for the most northerly 
known land in the north Atlantic. The first to use the name was 
the Greek na.vigator Pytheas (about 300 B.c. probably). He 
calls it the most northerly of the British Isles and says that he 
reached it after six days ’ sail from ^Britain : it was inhabited, but 
produced little; coni grew there sparingly and ripened ill; in 
summer the nights were long and bright. This account of his 
travels is lost save for fragments, and the few surviving fragments 
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do not determine where his Thule was, but MullenhofT is probably 
right in thinking it was the Shelliinds. The Faeroes, Iceland and 
Norway have also been suggested, but are for wirious reasons 
much less likely. After Pytheas, the name is used loosely for 
the farthest north. Thus Agricola’s fleet in a.d, 84 sailing up the 
east coast of Stx)tkind is said to have espied but not to have 
reache*d Thule (“ dispecta est Thule ’), but the phrase is merely 
literar3^ The actual point meant may be the Orkneys or the 
Shet lands, or even some fnigment of Scotland seen across the 
wat(‘r. In some later writers (Procopius, iVc.) Thule seems some- 
times used to denote Scandinavia. The phrase “ ultima Thule ’’ 
is commonlv used to describe the farthest limit possible. 

(F. J. H.) 

THUMMEL, MORITZ AUGUST VON (1738 1817), German 
humorist iind satirical author, was born on the 27th of May 1738 
at vSchonefeld near Leipzig. Educat(‘d at Rossleben and the 
university of Leipzig, where he studied law, he held from 1761 ■ 
till 1783 various oftices in the ducal court of Saxe-Coburg, where 
he became privy councillor and minister of state. lie retired in 
1783 and died at Coburg on the 26th of October 1817. He wrote 
a comic prose epic, ^yi^he^mine, oder der vermdhlte Pedant (1764); 
and Die Inoculation der Liehe (1771), a tale in verse. His most 
famous work is his Reise in die mitttigLichen Provinzen von 
Frankreich im Jahre (1791-1805), a “sentimental 

journey " in ten volumes, in which the influence of Wieland 
is unmistakable. Schiller, who found this work wanting in 
aesthetic dignity, yet allowed that the keen knowledge of men 
and things it displays makes it a valuable contribution to 
literature. Thuminers other writings arc unimportant. 

Ills collected works were publibhed at Lt'ipzig in six volumes 
(1S12), .and again in 1S20 (7 vols,), with a biogra])hy by J. K. von 
Gruner. The most recent edition is that of 1S35 (8 vols.). See 
also F. Bobertag, Erzdhlcnde Piosa der klassischcn Periode vol. i. 
(Kiirschner's Deutsche Sationalliteratur, vol. cxxxvi., t88o). Wilhrl 
mine has also been edited by H. Rosenbaum (iSo-fl. 

THUN (Fr. Thoune), a pieluresque little town in the Swiss 
canton of Bern, built on the banks of the Aar, just as it issues 
from the Lake of Thun, and by rail 19 m, S.E. of Bern, or 17 J m. 
N.W, of Interlaken. It is the capital of the Bernese Obcrland, 
the snowy^ peaks of whic h are well seen from it. It has 6030 
inhabitants, mostly German-speaking and Protestants. 'Ihc 
i8th-cenlury parish church and the 15th-century castle rise in 
a striking fashion above the town, in the chief street of which 
are arcades (locally called Laulmi) as in Bern. There is a 
museum in the tower of the castle, tvhile in and near the town 
(in the Heimbcrg valley) are several jx)tterics of local ware. 
From its local lords it passed by 1127 to the house of Zahringen, 
and on its extinction (1218) to the counts of Kyburg. The 
heiress of that family brought Thun (and Burgdorf)in 1273 to 
the cadet or Laufenburg line of the Ilabsburg family, her mother 
having (1264) gr.anted the town a charter of liberties that con- 
firmed an earlier grant of 1256. In 1375 the town was mort- 
gaged to Bern, to which it was sold outright in 1384. From 
1798 to 1802 Thun was the c.apital of the canton Obcrland of the 
Helvetic Republic. (W. A. B. C.) 

THUN, LAKE OF, in the Swdss canton of Bern, the second 
lake (the first being that of Brienz) into which t he river Aar (q.v.) 
expands. It lies in a deep hollow between (N.W.) the town of 
Thun {q-v.) and (F.) the plain on which Interlaken (^.7;.) is built 
between this lake and that of Brienz. It is iij m. in length, 

2 m. in width, and its maximum depth is 712 ft., while its area 
is 18 i sq. m., and its surface is 1837 ft. above sea-level. Most 
splendid views of the great snowy peaks of the Bernese Ober- 
land range are obtained from the lake, while the beauty of it.s 
shores renders it a formidable rival in point of picturesquencss 
to the Lake of Lucerne. Its chief feeder is the Kander (swollen 
shortly before by the Simme), which in 1714 was diverted by a 
canal into the lake (south-western end). On or above the .south- 
western shore (along which runs the railway from Thun to Inter- 
laken, 17 J m.) are Spiez (a picturesque village with an ancient 
ca.stle, and the .starting-point of railways towards the (iemmi 
and Montreux) and Aeschi (admirably situated on a high ridge). 
On the other shore of the lake are Oberhofen and Gunten 


(above which is Sigriswil), and Merligen, while above the lake, 
near its east end, are the wooded heights of St Beatenberg, 
well known to summer visitors. The first steami r was placed 
on the lake in 18^5. (W. A. B. C.) 

THUNBEP.G, KARL PETER (1743-1828), Swedish naturalist, 
was born at Jonkdping on the iilh of November 1743, and 
became a pupil of Linnaeus at the university of I’psala. After 
graduating in medicine thcTc in 1770 he obtained an appoint- 
ment as surgeon in the Dutch Fast India Company, and sailed 
to the Cape of Good Hope in 1772. He spent three years there, 
and then went to Japan, where he remained till 1778, engaged 
in making collections of plants. On his return in 1 779 he visited 
England, and made the acquaintance of Sir Joseph Banks. 
In 1781 he was appointed demonstrator of botany at Upsala, 
and he succeeded the younger Linnaeus as professor of botany 
in 1784. ITc published his Flora japonica in 178.), and in 1788 
he began to publish his travels. He completed bis Prod owns 
plantarum in 1800, his leones plantarwn japonicarum in J805, 
and his Flora capensis in 1813. He published numerous 
memoirs in the transactions of many Swedish and oi her scientific 
societies, of sixty-six of which he was an honorary member. 
He died near Upsala on the Slh of August 1828. A genus of 
tropical plants (Thiinbergia), of the natural order Acanthaccac, 
which are cultivated as evergreen climbers, is nanud after 
him. 

THUNDER, the noise which accompanies or follows a flash 
of lightning, due to the disturbance of air by a discharge of 
electricity (see Ligutning; Atmospheric Flkctrk ity; and 
Meteorologv). 'Fhe Old English word is ]^unor, [dso tlie name 
of the Scandinavian god Thor ((/.7^), which is cognate with Dutch 
dander f ( lerman Danner. The root is than-, Indo-European Ian- ; 
cf. Latin tonare, tonitrn. 'I'his root is apparently another form 
of Stan-, as in Skr. stan^ to sound, thunder, (ir. aTiVctr, to 
groan, Eng. “ stun." 

THUN-HOHENSTEIN. The family of Thmi-TTohenstein, 

; one of the wealthi('st of the Austrian nobilily, which has for 
more than 200 years settled at TetscLen, in Bohemia, has given 
several distinguished nu^mbers to the Austrian public service. 
Of the three sons of Count Franz, the eldc'st, FRiEPRini (t8io- 
i88t), entered the diplomatic service; after holding other posts 
he was in 1850 appointed president of the restored German Diet 
at Frankfort, where he represented the anti-Prussian policy of 
.Schwarzenberg, and often came into conflict with Jfismarck, 
who was Prussian emvoy. lie was afterwatrds ambassador 
at Berlin and St Petersburg. After his retirement from the 
publie service in 1863 he supported in the Bohemian Landtag 
and the Austrian Reichsrat the federal policy of his brother Leo. 
In 1879 he was made hcredilar}’ member of the Upper House. 
In this position he was on his death, on the 24th of vSeptember 
i88t, succeeded by his eldest son Franz Anton (b. 1847). 

; Like the rest of his family, he belonged to the Federalist party, 
and* his appointment in 1889 as governor of Bohemia was the 
' cause of grave dissatisfaction to the German Austrians. He 
took a leading part in the negotiation of 1890 for the Bohemian 
settlement, but the elections of i8<)i, in which the young Czechs 
who were opposed to the feudal party gained a decisive victory, 
made his position a very difficult one. Contrary to ex|)ectation, 
he showed great energy in suppressing disorder; but after the 
, proclamation of a slate of siege his position became untenable, 

■ and in 1895 he had to resign. On the resignation of Badcni in 
1898 he fvas made minister president, an office which he held 
; for little more than a year, for, though he .succeeded in bringing 
j to a conclusion the negotiations w'ith Hungary, the support he 
gave to the Czechs and Slovenians increased the opposition of 
the Germans to such a degree that parliamentary government 
became impossible, and at the end of 1899 he was dismissed. 

The third son of Count Franz, Leopold or Leo (1811-1888), 
was one of the leading Austrian statesmen. After studying at t he 
university of Prague he travelled through Europe, and among 
j other countries he visited England, where he became acquainted 
, with James Hope (afterwards Hopc-Scotl) and other leaders 
I of the Tractarian parly. He was much affected by the romantic 
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movement and the Ultramontane revival, and after his return 
home in t(‘ rested himself greatly in the revival of Czech language 
and literature and the growth of the Bohemian national feeling, 
lie formed a personal friendship with Palacky and others of 
the Czech leaders; he helped in the foundation of schools in 
which Czech should be taught, and set himself to acquire some 
knowledge* of the language. lie was also interested in prison 
reform, on which he wrote, and other philanthropic work. After 
serving under Stadion in Galicia, he was in 1848, after the out- 
break of the revolution, appointed president of the administra- 
tion and acting Stadthalter in Bohemia. He had scarcely 
entered (.)n his duties when the rebellion of June broke out in 
Prague. In order to avoid bloodshed, he went down to the in- 
surgents on the barricade, but was seized by them, imprisoned, 
and for some time his life was in danger. On his release he 
vigorously supported Windischgriitz, who w'as in command of 
the trooj)S, in the restoration of order, but thereby lost his 
popularity and was superseded. He still defended the Bohemian 
national movement, and in one of his writings laid down the 
principh* that nationality was one of the interests outside the 
control of the state. Notwilhstanding this, in 1840 he accepted 
the office* of minister of religion and education, whic h he held in 
i860 under the autocratic and centralizing administration of 
Schwarzenberg and Bach. At first he threw himself with great 
energy into the task of building up an adequate s\'stem of schools. 
He summoned experienced teachers, Protestant as well as 
CathoIi(*, from Germany, established middle and higher schools 
in all parts of the empire, superseded the antiejuated textbooks 
and methods of instruction, and encouraged the formation of 
learned societies and the growth of a professional .spirit and 
independence among the teachers. It is noticeable that at this 
time he insisted on the use of German in all schools of higher 
education. As minister of rcligi(jn he was to a cc'rtain extent 
responsible for the conc'ordat which again subjcicted the schools 
to the control of the Church : to a certain extent he thereby 
undid some of his w'ork for the extension of education, and it W’as 
of him that Grillparzar said, “ I have to announce a suicide. 
The minister of religion has murdered the minister of ediK'ation.” 
Hut during his administration the influence of the Church over 
the schools was really much less than, by the theory of the con- 
cordat, it would have appeared to be. The crisis of i860, by 
w hich the office he held w'as abolished, was the end of his official 
career; for the rest of his life he was very prominent as the 
leader of the Federalist party in Bohemia. His high social 
position, his influence at court, his character, as well as his 
undoubted abilities and learning, not often in Austria found in a 
man of his rank, gave him great influence. He supported the 
claims of Bohemia to a full autonomy; he strongly attacked 
both the February constitution and the Aus^leich with Hungary ; 
what he desired was a common parliament for the whole t nipire 
based on a settlement with each one of the territories. With 
the old Czechs he refused to recognize the constitution of 1^67; 
he helped to draft the declaration of 1868 and the fundamental 
articles of 1871, and took a leading part in the negotiations 
during the ministry of Potocki and Hohenwart. In order to 
found a .strong Conservative party he established a paper, the 
Vaterlandf which was the organ of the Clerical and Federalist 
party. It is needless to .say that he protested against the 
ecc lesiastical legislation of 1867 and 1873. He marric*d in 1847 
the c:ountess Clam-Martinic*, but there was no issue of the 
marriage. He dicxl in Vienna on the 17th of Decembei 1888. 

See the very full article by Frankfurter in the AU^enteive dcutscJie 
Biogrnphie, whiidi supersedes his earlier biography. (J. W. He.) 

THURET,GUSTAVE ADOLPHE (18 1 7-1875), French botanist, 
was born in Paris on the 23rd of May 1817. He came of an old 
Huguenot family, which had sought refuge for a time in Holland 
after the Revocation of the Fdict of Nantes. A trace of 
Dutch influence still persists in the pronunciation of the family 
name in which the final t is sounded. Thurct's mother 
was brought up in England; English was the first language that 
he learnt, and he appears to have retained .strong sympathies 
with Great Britain throughout life. As a young man he studied 


for the law ; in his leisure time he was an ardent musician, and 
it was from a musical friend, de Villers, that he received, in 1837, 
his first initiation into botany. Beginning simply as a collector, 
he soon came under the influence of Joseph Decaisne (1809- 1882), 
w'hose pupil he became. It was Decaisne who first encouraged 
him to undertake those algological studies which were to become 
the chief work of his life, 'fhurct tw'icc visited Constanfinople 
in company with the French ambassador, M. de Pontois, and 
was for a time attachci to the Frenc-h embassy there. His 
diplomatic career, though of short duration, gave him a valuable 
opportunity of studying the Oriental flora. After travelling in 
Syria and Egypt in the autumn of 1841, he returned to France. 
Giving up his intention of entering the civil service, he retired 
tcj his father ‘s country house at Renlilly, and thenceforth devoted 
himsedf to .scientific rc*sc*arch. He had alrc*ady, in 1840, published 
his fir.st scientific paper, “ Kotos siir I’anthcl^rc do Chara et Ics 
animalcules qu cile rcnfc*rmc,” in which he first ac*curately 
desc ribed the organs of motiem of the “ animalcules or sperma- 
tozoids of these plants. He continued his studies of the zoo- 
spores and male cells of Algae and other (rypt ogams, and our 
exac-t knowledge of these remarkable motile stages in vegetable 
life is largely due to his labours. He spent a great part of his 
time, up to 1857, on the Atlantic coa.st of PTance, assiduously 
observing the marine Algae in their natural habitat and at all 
seasons. In conjunction with his friend lidouard Bornet, 
he bec'ame the rcc'c:>gnized authority on this important group 
of plants, of which the two colleagues acejuired an unrivalled 
knowledge. Their work, while remarkable for taxonomic 
accuracy, was more especially concentrated on the natural 
liistory, development and modes of r<‘production of the 
plants investigated. The discover}’ of sexual reproduction in 
.seaweeds is almost wholly the work of these two men. The 
researches on the fecundation of the Pucaceae were publi.shed 
by Thurct in 1853 and *855; the complic'ated and difficult 
question of the sexual reproduction in Floridae was solved by 
the joint w^ork of I’huret and P>c)rnet (1867). These great dis- 
coveries "of far-reaching biological significance — stand out as 
the chief, but every group of marine Algae was elucidated by 
the researches of Thuret and his colleague. Thcr^c.arc few 
scientific: authors whose work has so completely stc;od the 
lest of subsequent invc.stigatic)n and cTiticTsm. Thuret ’s style 
in expounding his results was singularly clear and concise; he 
was a man of wide educ'ation, and possessed the powTr of express- 
ing his ideas with literary skill. Unfortunately, much of his 
bc*.st work remained unpublished during his life. A portion 
of the material accumulated by himself and his colleague w’as 
embodied in two magnificent works publishc'd after his dc^ath — 
the Ao/es algolo^i^ues (1876-1880), and the .still finer fltudes 
phycologiques These volumes, as w’cll as earlier memoirs, 

are illustrated by cJrawings of unequalled accuracy and beauty 
from the hand of the artist Riocreux, whom Thuret employed. 
In 1857 Thuret removed to Antibes on the Mediterranean coast, 
where, on a once barren promontory, he establi.shed a botanic 
garden whicdi became famous throughout the sc:icntific world. 
Sincre his dc*ath the Antibes establishment has been placed at 
the dispo.sal of botanical workers as an institute for research. 
Thuret died suddenly, while on a visit to Nice, on the lofh of 
May 1875, wffien he had scarcely completed his fifty-eighth year. 
He was a man of considerable wealth, wffio devoted liis money 
as freely as his time and labour to the advancement of science; 
but his high reputation rests on the brilliancy of his personal 
investigations. 

'the best and fullest account of 'I'huret's c«T.recr is that by his 
friend and fellow workcT Hornet, published in the Annales des 
i^ciences naturelles for 1876. An l^nglish notice of his life, by 
Prof(‘ss(3r W. G. Farlow, will be found in the Journal of Botany 
for the same year. (D. H. S.) 

THURGAU (P>. Thurgovie), one of the cantons of north- 
eastern Switzerland, bordering on the Lake of Constance and the 
Rhine as it issues from that lake. Its total area is 390-4 sq. m., 
of which 326-9 sq m are reckoned as ‘‘productive” (forests cover- 
ing 69-3 sq. m. and vineyards 4-4 sq. m.); of the “ unproductive ** 
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portion most (59^ sq. m.) consists of the cantonal share of the 
Lake of Constance. The canton is partly made up of the cen- 
tral portion of the valley of the Thur (which rises in the 
Toggenburg) with its allluent the Murg, and partly of the 
level stretch along the west shore of the l^ke of Constance and 
left bank of the Rhine. Low ranges of wooded hills separate 
the lake from the Thur valley and the latter from that of the 
Murg, as well as from the cantons of Zurich and of St Gall : 
the highest point in the canton being situated at its southern 
extremity, and forming the northern slope (3271 ft.) of the 
Hdrnli (3727 ft.), itself wholly in Zurich. The small outlying 
district of Horn is an “ enclave " in the canton of St Gall, because 
it was acquired in 1463 by the bishop of ('onstance, who incor- 
porated it with the bailiwick of Arbon, the fate of which it has 
followed. In 1798 the lower portion of the Stammheim glen 
was given to Zurich, as well as the Dicssenhofen region to Schaff- 
haus(‘n, but the lattiT region came back to Thurgau in t8oo. 
The main railway line from W interthur to Rornanshorn (with 
a branch to St Gall) runs right through the canton, while on its 
north edge is the direct line along the hdt bank of the Rhine 
from Constance to SchafThausen. A network of well-made 
roads traverses the canton in every direction, some of them being | 
now served by public motor cars. It is a prosperous region, 
the population being mainly engaged in agriculture, and in 
cotton-spinning, which is often combined wit h it at home. The 
orchards are so splendid that Thurgau has been called “ the 
garden of Ilelvclia.*’ ddie vineyards produce a number of 
highly esteemed wines (the best known is the red Bachtobler), 
which are said to retain their strength for eight or ten years, j 
this being attributed to the influence of the cast wind, to which 
the vines are much exposed. In 1900 the population was 1 13,221, 
of whom 110,845 were G(Tman-speaking, 1867 Italian-speaking 
and 332 French-speaking, while there were 77,2 co Protestants, 
35,824 Romanists and 113 Jews. Its capital is Fraucnfeld 
{g v.), while other important places are Arbon (pop. 5677), 
Krcuzlingen (4732), practically a suburb of Constance, and 
Rornanshorn (^.t;.), the chief port of the canton on the Lake of 
Constance. Till 1814 it w'as in the dioeese of Constance, and 
since i82J8^in that of Basel. The canton is divided into eight 
administrative district.s, which comprise 212 communes. In 
1869 the very advanced existing constitution was adopted, 
by which the “ initiative ” (or right of 2500 electors to compel 
the cantonal assembly to take any subject into consideration), 
and the “ obligatory referendum,” taking place twice a year 
(by which all laws passed by the cantonal assembly, and all 
financial resolutions involving a capital expenditure of 50,000 
francs or an annual one of 10,000, must be submitted to a popular 
vote), were introduced. The cantonal government consists 
of a legislative tissembly or Grossvat (one member to every 
250 electors, or fraction over 125) and a Regierungsvat or execu- 
tive council of five members, both elected directly by the people 
and holding office for three years; 5000 electors can at any 
time call for a popular vote on the question of the dismissal 
of either one or the other. Further, to sho'.v the very democratic 
character of the (1869) constitution, it may be added that 
members of both houses of the Federal as.sembly are in Thurgau 
elected direct by the people, and hold office for three years. 
The “ communes ” in Thurgau are of no less than eleven or twelve 
varieties. The division of the lands, &c., of the old “ burgher 
communes ” between them and the new communes, consisting 
of all residents (with whom political power rests), was carried 
out (1872) in all the 212 communes; but there are still 38 gilds 
or corporations with special rights over certain forests, &c. 

The Thurgau originally took in all the country, roughly 
speaking, between the Reuss, the Lake of Lucerne, the Rhine 
and the Lake of Constance; but many smaller districts 
(Zurichgau, Toggenburg, Appenzell, St Gall) were gradually 
carved out of it, and the county was reduced to about 
the size of the present cf’nton when in 1264 it pas.sed 
by the gift of the last count of Kyburg to his nephew 
Rudolph of Habsburg, chosen emperor in 1273. In 1415 
the count, Duke Frederick of Austria (a Habsburg), was 


put under the ban of the empire by the emperor Sigismund for 
having aided Pope John XXIII. to escape from Constance, 
and the county was overrun, Sigismund in 14 r 7 mortgaging 
to the city of Constance the appellate jurisdiction in all civil 
and criminal matters (“ I.andgericht ” and “ Blutl>ann ”) arising 
within the county, which he had declared to be forfeited in 
consequence of Frederick’s conduct. In 1.460 some of the 
Confederates, now becoming very eager for concjiiests, overran 
and seized the county. Winterthur was saved, but in 1461 
Frederick’s son, Duke Sigismund, had perforce' to cede the 
county to the Confederates. Henceforth it was ruled as a 
” subject district ” by seven members of the League — Bern 
occupied in the west, not being admitted to a share in the govern- 
ment till 1712, after one of the w^ars of religion. It was only 
in 1499 that the Confederation (then consisting of ten members) 
obtained from the emperor (the claims of Constanc c being passed 
over in silence) the supreme jurisdiction, through the mediation 
of the duke of Milan, but there were still 103 minor jurisdictions 
belonging to various lords spiritual (particularly the bishop 
of Constance, the abbot of St Gall and the abbot of Reichenau) 
and temporal, which w'ent on till 1798 and greatly limited the 
power of the Confederates. Thurgau had hoped, but in vain, 
to be admitted in 1499 a full member of the Confc deration. 

At the time of the Reformation many of the inhabitants 
became Prote.stants, and bitter quarrels ensued between the 
Pr()te.stant and Catholic (the latter having a large majority) 
members of the Confederation who had rights over Thurgau, 
with regard to the toleration of the new doctrines in the “ sub- 
ject districts ” such as Thurgau. By the first Peace of Kappel 
(i529)the majorit yin each “ commune ” was to settle the religion 
of that “ commune,” but by the se(‘()nd (1531, after Zwingli’s 
death) both religions were to be allowed side by side in each 

commune.” Thurgau thus became a “ canton of parity,” 
as it is to this day. Its rulers, however, continued to watch 
each other very closely, and Kilian Kesselring, one of the chief 
military commanders in Thurgau, was in 1633, on suspicion 
of having (onnived at the advance of the Swedes through 
1 ’hiirgau on Constance, seized by the Catholic cantons and severely 
punished. In 1798 'rhurgau became free, and was one of the 
nineteen cantons of the Helvetic republic, being formally received 
(like the other subject lands ”) as a full member of the Swiss 
Confederation in 1803 by the Act of Mediation. It was one of 
the very first cantons to revise, in 1830, after the July revolution 
in Paris, its constitution in a very liberal sense, and in 1831 
proposed a revision of the Federal Pact of 1815. This failed, 
but the new Federal constitutions of 1848 (of which one of the 
two drafters was Kern of Thurgau) and 1874 were approved by 
very large majorities. In 1848 almost all of the convents in 
the canton were suppressed, one only (that of the Dominican 
nuns at St Katharinenthal) surviving till extinguished in 1869 
by the new cantonal constitution, which also forbade the erection 
of a.ny new religious houses. In 1849 the cantonal constitution 
was revised and the veto introduced, by which the people might 
reject a’ bill passed by the cantonal assembly. The castle 
(modern) of Arenenbcrg, above the western arm of the Lake of 
Constance, belonged to the Napoleonic family from 1817 to 
1843, and was repurchased by them in 1855. It contains many 
relics of Napoleon III., whose widow, the ex-empress Eugenie, 
in 1906 presented it (with provision for annual masses in the 
chapel) to the canton of Thurgau, which has converted it into 
an agricu-'llural college. 

Authoritiks. — Beitrdge{Thurg.) zurvaterldnd. Ceschichtc (published 
by the Cantonal Hist. Soc. ; from i86t); J. Habcrlin, Gcsch. d. Kant. 
Thurgau, iygS-iS.p) (1872); and Der Kant. Thurgau, iSgg-iSdg (1876); 
11 . llasenfratz, Die Landgrafschaft vor der Revolution von lygS 
(Frauenfcld, 1908) ; K. Kuhn, Thurgovia sacra (3 vols. in 5 parts, 
1869-1883); J. A. Punikofer, Der Kanton Thurgau (St Gall and 
Bern, 1835); and Geschichte des Thurgaus (to 1830; 2nd ed., 3 vols., 
188.1-1889); J. R. Rahn, Die mitteldli. Kunstdenkmdler d. Cant. 
Thurgau (1899); “ Thurgauischc Rcchtsquellen/' in the Zcitschrift f. 
schweiz. Recht (1852), vol. i. (W. A. B. C.) 

THURIBLE (Lat. thurihulum or iurihulum, thus or ius, incense, 
Gr. from 0 vuv, to offer a burnt sacrifice; cf. Skr. dhuma 
and Lat. fumus, smoke), the ecclesiastical term for a censer, a 
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portable vessel in which burning incense {q.v,) can be carried, 
'i'he ('enser, to use the more general term, is a vessel which con- 
tains burning charcoal on which the aromatic substances to be 
burned nre sprinkled. The early Jewish portable censer would 
seem to have been a bowl with a handle, resembling a ladle. 
A similar form was used by the ancient Egyptians long prior 
to the Jewish use. There are very numerous representations 
on the m(>numents; in some the censer appears as a small cup 
or l)Owl h(dd by a human hand to which a long handle is attached 
on which is a small box to hold the incense. The Greek and 
Roman et nsers (OvfiiaTrjpiov and iuribulum or thuribulum) are 
of quite different shape. They are small portable braziers 
(foculi) of bronze or sometimes of silver and of highly ornate 
design. One type took the form of a candelabrum with a small 
flat brazier on the top. They were carried in processions and 
were lifted by cords. Terra-<'otta censers have also been found 
of a similar shape. The censers or thuribles in Christian usage 
have be(‘ri specially adapted to be swung, though there are 
in existence many early specimens of heavy weight and made 
of gold or silver which were obviously not meant to be used 
in this way and have handles and not chains. The thurible, the 
proper c('clesiastical term for the vessel in the Western Churchy 
is usually spherical in form, though often square or polygonal, 
containing a small receptacle for the charcoal and covered by 
a perforated lid ; it is carritnl and swung by three chains, a fourth 
being attached to the lid, thus allowing it to be raised at intervals 
for the volume of smoke to be increased. The early thuribles 
W'ere usually simple in design; but in the medieval period an 
architectural form was given to the lids by ornamenting them 
with towers, battlements and traceries, varying according to 
the prevalent Gothic style of the period. A censer lid with a 
late Saxon tower upon it, now in the. British Museum, dates 
from the 12th century or earlier. 

THURII, or 'I'liuRiUM, a city of Magna Graecia on the Gulf 
of Tarentum, near the site of the older Sybaris (q-v.). It owed 
its origin to an attempt made in 452 b.c. by Sybarite exiles and 
their descendants to repcoplc their old home. The new .settle- 
ment was crushed by C.rotona, but the Athenians lent aid to 
the fugitives and in 443 Pericles sent out to Thurii a mixed body 
of colonists from various parts of Greece, among whom were 
Herodotus and the orator Lysias. The pretensions of the 
Sybarite colonists led to dissensions and ultimately to their 
expulsion; peace was made with Crotona, and also, after a period 
of war, with Tarentum, and Thurii rose rapidly in powTr and 
drew settlers from all parts of Greece, especially from Pelopon- 
nesus, so that the tic to Athens was not always acknowledged. 
The oracle of Delphi determined that the city had no founder 
but Apollo, and in the Athenian War in Sicily Thurii was at first 
neutral, though it finally helped the Athenians. Thurii had a 
democratic constitution and good laws, and, though we hear 
little of its history till in 390 it received a severe defeat from the 
rising power of the Lucanians, many beautiful coins testify to 
the wealth and splendour of its days of prosperity. In th 5 4lh 
century it continued to decline, and at length called in. the help 
of the Romans against the Lucanians, and then in 282 against 
Tarentum. Thenceforward its position was dependent, and 
in the Second Punic War, after several vicissitudes, it was de- 
populated and plundered by Hannibal (20.]). In 194 a Roman 
colony was founded, with Latin rights, known for a lime as 
Copiae, but afterwards by the old name of Thurii, It continued 
to be a place of some importance, the situation being favourable 
and the region fertile, and does not seem to have bdtn wholly 
abandoned till the middle ages. The site of the original Greek 
city is not accurately known, though that of the Roman town, 
which probably though not certainly occupied the same site, is 
fixed by insignificant ruins as being 4 m. to the cast of Terranova 
di Sibari, and as occupying an area some 4 m. in circuit. The 
tombs found in 1879-1880 (see Sybaris) lie a little to the cast 
of the site. 

Sec F. Lenormant, La Grande-Grhe i. 317 (Paris, 1881). (T. As.) 

THURINGIA (German Thurwgen), an historical division of 
Germany, but now a territorial term without political significance. 


901 

It strictly designates only that district fe upper Saxony that 
is bounded by the Werra, the Harz Mountains, tlic Saale and 
the Thuringian Forest; in common parlance, however, it is 
frequently used as ecjuivalent to the Thuringian states, i.c. the 
group of small duchies and principalities lying betw^een Prussia, 
Hesse-Nassau, Bavaria and the kingdom of Saxony. Such 
Thuringian states are Saxc-Weimar-Eiscnach, Saxe-^^oburg-^ 
Gotha, Saxc-Meiningen, Saxe-Altcnburg, Schwarzburg-Rudol- 
stadt, Schwarzburg-Sondershausen, and the two principalities 
of Reuss, all of which are separately described. Besides these, 
the term Thuringia also, of course, includes the various “ ex- 
claves of Prussia, Saxony, Bavaria and Bohemia which lie 
embedded among them. 

The Thuringians are first mentioned by Vegetius Renatus 
about A.D. 420 when they occupied the district between the 
Harz Mountains and the Thuringian Forc'st. They were probably 
descended from the Ilermiinduri, a Suevic people referred to 
by Tacitus as living in this region during the ist century. They 
were tributary to Attila the Hun, under whom they served at 
the battle of Chalons in 451. They were governed by kings, 
whose realm in the early 6th century touched both the Danube 
and the lower Elbe. At this time King Basin divided Thuringia 
among his three sons. The eldest, Hermannfrietl, eventually 
obtained sole possession by the help of Theuderich I., king of 
Austrasia, but having refused to pay the price he had promised 
for this assistance, was defeated by Theuderich in a series of 
battles and murdered by him in 531. The northern portion 
of the kingdom was given to the Saxons who had joined him 
against Hermann fried ; the southern part was added to Austrasia; 
and the name of Thuringia was confined to the district bounded 
by the Harz Mountains, the Werra, the Thuringian Forest and 
the Saalc. It remained under the direct rule of the Franki.sh 
kings until 634, when Radulf was appointed duke of the Thur- 
ingians by King Dagobert 1 . Radulf made himself practically 
independent of the Franks, in spite of an attack made on him 
by Sigebert HI., king of Austrasia. About this time the con- 
version of the Thuringians to Christianity was begun by British 
missionaries and continued by St Boniface, who founded a 
bishopric at Erfurt. They were again reduced to dt'pendencc 
on the Franks by Charles Martel, wlio abolished Vht^ office of 
duke and divided the country among Frankish (’mints. About 
804 Charlemagne, in order to defend the line of the Saalc against 
the Slavs, founded the Thuringian mark, which soon became 
practically coextensive with the former (Iiichy. In 849 King 
Louis the German recognized Thakulf as duke {ihix Sorahici 
limHis), and some of his successors bore the title of margrave until 
the death of Burkhard in 908, when the country was seized by 
Otto the Illustrious, duke of Siixony. Thuringia was retained 
by Otto’s son and successor, Henry I. the Fowler, in spite of the 
opposition of the German king, Conrad I., and ceased for a time 
to enjoy a separate political existence. It appears to liavc been 
united with Meissen for some time, and this was certainly the 
case from 1046 to 1067, when both countries were ruled by 
William and Otto, counts of Weimar. During the iith century 
the Thuringians refused to pay tithes to Siegfried, archbishop 
of Mainz, and this was probably one reason why they joined the 
rising of the Saxons against the emperor Henry IV. in 1073. 

Almit this lime a new dominion was founded by Louis the 
Bearded, who by purchase, gift or marriage obtained several 
counties in Thuringia. These passed on his deatli in 1056 to 
his son Louis the Springer (d. 1123), who took part in the Saxon 
risings against the emperors Henry IV. and Henry V., built 
the castle of the Wart burg near Eisenach, which was the residence 
of his family for nc^arly 200 years, and founded the monastery 
of Reinhardsbrunn, where as a monk he passed his last days. 
His son Louis was appointed hindgrave of Thuringia in 1130 
by the emperor Lothair 11 . ; l)y his marriage with Ilcdwig of 
Gudensberg in 1137 he obtained a large part of Hesse. He was 
succeeded in 1140 by his son Louis 11 . the Hard, who married 
Judith, a sister of the emperor Frederick I., and on his behalf 
took a leading part in the opposition to his powerful neighbour 
Henry the Lion, duke of Saxony. In 1172 he was succeeded 
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by his son Louis IIT. the Pious. lie acquired the Saxon palati- 
nate in 1179, on the death of Adalbert, count of Sommerschen- 
burg, went to Italy to assist Frederick I. in 1157, joined in the 
war against Henry the Lion in ti8o, and distinguished himself 
at the siege of Acre in the Third Crusade, on the return from 
which he died at Cyprus in 1190. He was succeeded by his 
^brothei; Hermann I., during whose reign Thuringia suffered 
greatly from the ravages of the adherents of Philip, duke of 
Swabia, and also from those of his rival Otto of Brunswick. 
The next landgrave (1217-1227) was his son Louis IV. the Saint, 
who married St Elizabeth, daughter of Andrew IL, king of 
Hungary, and acted as guardian for his kinsman Henry III. 
the illustrious, margrave of Meissen. This Louis, who is cele- 
brated in story, destroyed many rubber-castles in Thuringia and 
died at Otranto while aci ompanying the emperor Frederick IT. 
on crusade. The next ruler was Henry Raspe, who made 
hiir.'^elf regent on behalf of his nepht'w Hermann IL from 1227 
to i2jS and in 1241 succeeded his former ward as landgrave. 
Henry was appointed regent for King Conrad IV., but he soon 
transferred his allegiance from the emperor to Pope Innocent IV., 
and in 1246 was chosen German king at Beiishoc'hheim. He 
defeated Conrad near Frankfort in August 1246, but died in 
the following year at the Wart burg, when the male line of the 
family became extinct. 

In I2.J2 Thuringia had been promised by Frederick 11 . to 
Henry HI. the Illustrious, margrave of Mtiss(‘n, a maternal 
grandson of the landgrave Hermann 1 . Henry, however, found 
himself obliged to defend his title against Sophia, wife of 
Henry IL, duke of Brabant, who was a daughter of the land- 
grave Louis IV., and it was not till 1263 that an arrangement was 
made by which 'Hiiiringia and the Saxon })alaiinut(‘ fell to Henry. 
Two years later Henry apportioned Thuringia to his son Albert 
the Degenerate, who .sold it in 1293 to the German king Adolph 
of N’assau for 12,000 marks of siher. Albert’s sons Frederick 
the Undaunted and Div'trich contested this Iransaelion, and the 
attempts (ff Adolph and his successor Albert 1 . to enforce it led 
to the infliction of great hardships upon the Thuringians. 
Frcderii k defeated Albert decisively and in 1314 was formally 
invested with Thuringia by the emperor Henry VH. His son 
Frederick* IL the Grave (1323-1349) consolidated the power 
of his dynasty against rebellious vassals and the neighbouring 
counts of Weimar and Schwarzburg. His son Frederick III. 
the Strong (i34i)-i38i) and his grandson Balthasar (1381-1406) 
further extended their dominion by marriage and conejuest, 
and the latter of these founded the university at Erfurt (1392). 
Balthasar’s son, Frederick the Peaceful, became landgrave 
in 1406 but left the government largely to his father-in-law 
Gunther, count of Schwarzburg. He died childle.ss in 1440, 
and Thuringia then passed to the electoral dynasty of Saxony. 
After a joint rule by Frederick 11 . and his brother William, the 
latter in 1445 became sole landgrave as William III. and died 
without sons in 1482. In 1^85 his nephews and heirs Albert 
and Ernest made a division of their lands, and Thuringia was 
given to the Ernestine branch of the family of Wetlin, with 
which its subsequent history is identified (see Saxony). 

Bidliography. — F. Wachter, Thimnt'ischc uud Ohersdchsische 
Geschichte hisziim Anfalle 'J'hiirin^cns an die Mavkiivafen von Mfisse 7 i 
(Leipzig, 1820); T. Knochenhauer, Geschichte Thuyint^ens in der 
kavmngischeyi und sdchsiscJien Zeit ((;c)tha, iHOp, and Geschichte 
Thiiringens zur Zeit de<i ersteyi Laytdqrafenhauses ((iotha, i«7i); 
H. Gcbhardt, Thiivmgische Kirchengeschi( hte (Gotha, 1879-1S82); 
Thiirinqische Geschichisquellen, cditerl by F. X. Wegelc and K. von 
Liliencron (Jena, i«54' 1^,59); and Regestu diplomatic a nccnon 
epistolaria histoyiae Thuvmgiae ^ publislu'd by (.). DobencckcT, 
vols. i. and ii. (Jena, 1896-1900). 

THURINGIAN FOREST {Thiiringerwald), a range of hills in 
Germany, extending in an irregular line from the neighbour- 
hood of Eisenach in the N.W. to the Lobensteiner Kulm on 
the Bavarian frontier on the S.E. On the S.E. it is con- 
tinued directly by the Frankenwald Mountains to the 
Fichtelgebirge, while on thq N.E. it approaches the Harz 
Mountains, and thus takes its place in the great Sudetic chain 
of central Germany. The length of the thuringian chain is 


70 m., and its breadth varies from 6 to 22 m. It nowhere rises 
into peaks, and only a few of its rounded summits reacli 3000 ft.; 
the successive hills form a continuous comb; tlie north-west 
slopes are precipitous and seamed with winding gorges, '['hh 
range encloses many charming valleys and glens; the most 
prominent feature of its scenery is formed by the forests, chiefly 
of pines and firs. The north-west part of the system is the 
loftier and the more densely wooded as well as the more beauti- 
ful; the highest summits here are the Grosser Beerbt rg (3225 ft.), 
Schnt ekopf (3203) and the Finsterberg (3104), all in the duchy 
of Gotha. The south-east part of the Thuringian Forest is the 
mure populous and industrial; the chief summits arr the Kicferle 
(2848 fi.),the Blcssberg (2834 ft.),lhe Wurzelberg (2841 ft.) and 
the Wetzstein (2575 ft.). The cre.st of the Thuringian Forest, from 
the Werra to the Saale, is traversed by the Rennsuig iw Rain- 
steig, a broad palli of unknown antiquity, perhaj-s referred to 
in a letter of Pope Gregory III. dated 738. The name means 
probably “frontier-path”; and the path marks in fact the 
boundary between Thuringia and Franconia. It may be also 
regarded as pari of the boundary line between north and south 
(Jermany, for dialect, customs, local names and costume are 
diffcn'ut on the two sides. The rocks are largely volcanii', the 
stratification being complex. The mineral resoun es have been 
nearly exhausted, but the district is an important centre of 
small industries (glassware, earthenware, meerschaum-ware, iron 
castings and toys bt'ing among its principal products) and a 
favourite resort for tourists. 

St‘C! Kegel, Thiir ingen, ein hindeskundlichcv Grundy iss (Jena, 
^^97) ’» Trinius, Thuriytgey Wayufcyhiich (8 vols., ;Mimlen, 1896-1902); 
PioschoMt, ** Der 'rhiiring! r Wald uiul seine naclisle Umgebnng,'* 
in Forschungen zur dcutsdicn 1. nudes- und Volkshundc, vol. (Slett- 
gart, 1S91); WaltluT, Geologise he Ileimatshunde V(m Thiunucyi 
(Jena, loo(^); and Meyer's Reisebuch, " Thiiringt^n " (i8lh ed., 
Leipzig, 19()()). 

THURLES, a market town of Co. Tipperarv, Ireland, 
plea.santiy situated on the Suir, and on the main 'line of the 
Great Southern & Western railway, 87 m. S.W. of Dublin. 
Pop. (1901), 4411. Thurles is the seat of the Roman Catholic 
archdiocese of ('ashel; and th(‘ cathedral of St Patrick is a 
beautiful building. The town is the seal of other important 
Catholic establishments, including an Ursuline convent ; a 
Presentation convent; St Patrick's” Catholic ('ollege (1829) for 
ecclesiastical students, where was held in 1850 the synod of 
Thurles; and an establishment of Christian Brothers, who devote 
themselves to the instruction of boys on the Lancasterian method. 
J’he town has a considerable agricultural and retail trade, and 
there is a monthly horse fair largely attended by English and 
continental buyers. Thurles is governed by an urban district 
council. 

Originally the town was called Durlas O’Fogarly. In the 
lolh century it was t!ie scene of a defeat of the Irish by the 
Danes. A prcccptory was founded hcTc by the Knights Templars, 
who4>osscssed themselves of a castle, of which there arc remains, 
erected early in the i3lh c(?ntury. A castle was subsequently 
built bv James Butler, first lord palatine of J'ippcrary, of 
which the keep collapsed in 1868. There were several other 
strongholds in the vicinity. South-west of the town, at a distance 
of 31 m., stands the Cistercian alilicy of Holy Cross, one of the 
finest ruins in Ireland. It was founded by Donnell O’Brien, 
king of Thomond (1168-1194); ^^d owes its foundation and 
name to the prcsenlaiion to his family of a portion of the true 
Cross, wh^ii attracted numcTous pilgrims. The shrine of this 
relic is in the Ursuline convent at Blackrock, Co. Cork. I'hc 
ruins, beautifully placed on the bank of the river, embody a 
cruciform church, transitional Norman in style, and exhibiting 
the carving of the period in its highest development. There 
is a fine Perpendicular tomb in the choir. A large portion 
remains of the adjoining buildings, including chapter-house, 
sacristy, cloisters and dormitory. 

THURLOE, JOHN (1616-1668), English politician, son of 
Thomas Thurloc, rector of Abbot’s Roding in Essex, was baptized 
on the 1 2th of June 1616. He studied law, entered the service 
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of Oliver St John, through whose interest he was appointed a 
secretary to the parliaiiienUiry commissioners at Uxbridge in 
January 1645. lie was admitted to Lincoln’s Inn in 1647, and 
in March 164S he received the appointment of receiver of the 
cursi tor’s fines, worth £350 a year. He took no part in the 
subsequent historical events or in the king’s death. In March 
1651 he atlt*nded St John and Sir Walter Strickland as secretar>' 
in tlieir mission to Holland, and on the 29th of March 1652 he 
was appointed secretary to the council of state, being apparently 
also elected a member thereof about the same time. Hi:; duties 
included I lie control of tlie intelligence department and of the 
posts, and Ins perfect system of collecting infotmation and success 
in discovering the plans of the enemies of the administration 
astonished his contemporaries. By his means, it was said, 
“ Cromwell carried the secrets of all the princes of Europe at 
liis girdle.” On the loth of February 1654 he was made a 
bencher of Lincoln's Inn. In the parliaments cf 1654 and of 
1656 he represented Ely; he was appointed a member of Crom- 
well’s second council in 1657; was elected a governor of the 
t'harlerhouse in the same year; and in 1658 became chancellor 
of Glasgow University. Thuiiue was attached to Cromwell as 
a man and admired him as a ruler, and Cromwell probably placed 
more confidence in the secretary than in any one of those who 
surrouiK.K d him. Thurloe, however, by no means directed 
Cromwi li's policy. He was in favour of the protector’s assump- 
tion of the royal title, and was opposed to the military party 
who obtained the ascendancy. After Oliver’s death he .sup- 
porlcd Richard CromwcH’s succession and took a prominent 
part in the administration, silting in the parliament of January 
1659 as member for Cambridge University. Attacked by the 
rcjiublicans on thii ground of arbitrary imprisonments and 
transj)orljiti(ins during the protectorate, he succeeded in vindicat- 
ing his conduct; l)ut the breach between llie army and the 
parliament, and the ascendancy obtained by the former, caused 
his own as well as Richard's downfall. Nevertheless, being 
indispensable, he was reappointed secrctar)’ of state on the 
27th of J^'chruary 1660. He appears to have steadily resisted 
the Restoration, and his promises of support to Hyde in April 
inspired little confidence. On the 15th of May 1660 he was 
arrested on the charge of high treason, but was set free on the 
29lh of June, subji-ct to the obligation of attending the secretaries 
of state “ for the service of the state whenever they should 
require." lie subsequently wrote several papers on tlie .subject 
of foreign affairs for Clarendon’s information. He died on the 
2Tst of 1^'ebruarv 1668 at his chambers in Line.oln’s Inn, and is 
buried under the chapel there. Thurloe was twice marri(*d, 
and by his second wife Anne, daughter of Sir John l^ytcole cf 
East Moulsey in Surrey, he had four sons and two daughters. 

His extensive correspondence, the originals of which are in the 
Bodleian Library at Oxford and the British Museum {Add. MSS. 
413G, 4157, is one of th<^ chief sources of information for the 

period. A portion was publisluxl with a memoir by T. Ihrch 
in 1742, and otlnT correspondence is printed in R. Vaughan’s Pro- 
tectorate of Oliver Cromwell (i83(>). See also Die Politik des T*ro- 
teUors Oliver Cromwell in der Atifjassimg and Thcitigkeit . . . des 
Staatssecretdrs John Thurloe, by Sigismund, Freiherr von Bisholls- 
hausen (1899); Eng. Hiit. Review, xiii. 527 (Thurloe and the i)osl 
office); Sntes and Queries, nth series, vol. viii. p. 83 (account of his 
death); A Letter to a Friend ... on the Publication of Thurloe* s 
State Paperti (1742); Clarendon’s History of the Rebellion; Gardiner’s 
HiAory of the Commomvcalth. 

THURLOW, EDWARD THURLOW, ist Baron (1731-1806), 
English lord chancellor, was born at Bracon Ash, in the county 
of Norfolk, on the 9th of December 1731. He was flie eldest 
son of the Rev. Thomas Thurlow. He was educated at a private 
school and at the grammar school of Ciinterbuiy^, where he was 
considered a bold, refractory, clever boy. In 1748 Thurlow 
entered Cains College, Cambridge, but an act of insubordination 
necessitated his leaving Cambridge without a degree (1751). 
He was for some time articled to a solicitor in Lincoln’s Inn 
along with the poet Cowper, but in 1754 was called to the bar 
at the Inner Temple, and subsequently went on the western 
circuit — at first with little success. But in the case of Luke 
Robinson v.The Earl of W inch els ea Thurlow came into 
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collision with Sir Fletcher Norton, afterwards ist Baron Grantley 
(1716-1789), then the terror of .solicitors and the tyrant of the 
bar, and put down his arrogance with dignity and success. From 
this time his practice increased rapidly. In 1761 he was made 
a king’s counsel, through the influence of the duchess of Queens- 
berry. In 1762 he was elected a bencher of the Inner Temple. 
Thurlow now with some hesitation entered himself into the 
ranks of the Tory party. In 1768 he became member for Tam- 
worth. In 1769 the Douglas peerage case came on for hearing 
in the House of Lords, and Thurlow, who had drawn the plead- 
ings some 3'ears before (Notes and Queries, 3rd series, vol. iii, 
p. 122), led for the appellant in a speech of great analytic power. 
In 1770, as a recognition of his defence in the previous January 
of the expulsion of Wilkes, Thurlow was made solicitor-general 
on the resignation of Dunning, and in the following year, alter 
he had enham (‘d his reputation with the government by 
attacking the rights of juries in cases of libel (Rex v. Miller^ 
20 St. Tr, 870-896) and the liberty of the press (16 Parly. 
Hist. 1144), was raised to the attorney -generalship. Thurlow’s 
public life was as factious as his youth had been daring. His 
hatred of the American eolonists, and his imprudent assertion 
that as attorney-general he might set aside by scire facias as 
forfeited evi‘ry charter in America (debate on the American 
Prohiliitory Bill, 18 P.II. 999); his speech in aggravation of 
punishment in the case of Home Tooke (20 St. Tr. 777-783), 
wlien he argued that the prisoner ought to be pilloried, because 
imprisonment was no penalty to a man of sedentary habits 
and a fine would be paid by seditious subscription; and his 
opposition to all interference with the .slave trade — are character- 
istic. la 1778 Thurlow became lord chancellor and Baron 
Tiiurlow of Ashfield, and took his seat in the House of Lords, 
where he soon acquired an almost dictatorial power. He 
opposed the economical and constitutional reforms proposed 
by Burke and Dunning. Under Rockingham he clung to the 
chan('ellorship, while conducting himself like a leader of the 
opposition. To the short-lived ministry of Shelburne he gave 
consistent support. Under the coalition of h'ox and North (April 
to December 1783) the Great S(‘al was placed in commission, 
and Li.rd Loughborough was made first commissioner. But 
'riuirlow, acting as the king’s adviser, and in accordance with 
his wishes, harassed the new ministry, and ultimately secured 
the rejection of Juix’s India Bill (24 P.H. 226). The coalition 
was at om e dissolved. Pitt accepted office, and Thurkw again 
became lord chancellor (Dec. 23, 1783). At first he supported 
tlie government, but soon his overbearing temper asserted itself. 
Imprudently relying on the friendship of the king, and actuated 
by .scarcely disguised enmity to Pitt, Thurlow passed rapidly 
from occasional acts of hostility to secret disaffection, and finally 
to open revolt. Hs delivered himself strongly against a bill, 
introduced without his privity, for the restoration to the heirs 
of attainted owners cf estates forfeited in the Jacobite relDcllion 
of 1745. Partly to filcaso the king and queen, partly from dislike 
to Burke, and partly perhaps from a real Ixdief in the ijround- 
lessness of the ai'i usation, he supported Warren Hastings on 
every occasion “ with indecorous violence.” His negotiations 
with the Whigs during tlie discus.sion of the Regency Bill 
(1788-Fcb. 19, 1789) were designed to secure his seat on the 
woolsack in the event of Fox being called to power. The climax 
was reached in 1792, when he attacked Pitt’s bill to establish 
a sinking fund for the redemption of the national debt,” not on 
account of the economic objections to which it was liable, but 
on the trivial ground that it was an unconstitutional attempt 
to bind future parliaments. The bill was carried, but only by 
a narrow majority, and Pitt, feeling that co-operation with such 
a colleague was impossible, insisted successfully on his dismissal 
(June 15, 1792). The ex-chancellor, who had a few days before 
been created Baron Thurlow of rhiirlow, with remainder to his 
brothers and their male descendants, now retired into private life, 
and, with the exception of a futile intrigue, under the auspices 
of the prince of Wales, for the formation of a ministry from 
which Pitt and Fox should be excluded, and in which the earl of 
Moira should be premier and Thurlow chancellor (1797), finally 
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abandoned hope of office. In 1795 he opposed the Treason and 
Sedition bills without success. In 1801 he spoke on behalf of 
Home Tooke — now his friend — when a bill was introduced to 
render a priest in orders ineligible tor a seat in the House of 
Commons. His last recorded apf^earance in the House of Lords 
was in 1802. He now spent his time between his villa at 
Dulwich and various seaside resorts. He died at Brighton on 
the 1 2th of September 1806, and w^as buried in the Temple 
Church. Thurlow was never married, but left three natural 
daughters, for whom he made a handsome provision. The title 
descended to his nephew, son of the bishop of Durham. 

Lord Thurlow was a master of a coarse caustic wit, which habitu- 
ally in his private ami too frequently in his public life displayed 
itself in profanity. He was a good classical scholar and made 
occasional translations in verse from Homer and luiripides. His 
judicial and his ecclesiastical patronage was wisely exercised; he 
was the patron of Dr Johnson and of Crabbe, and was the first to 
detect the great legal merits of Eldon. Thurlow ’s personal ap- 
pearance was striking. His dark complexion, harsh but regular 
features, severe and dignified tlerneanour, piercing black eyes and 
bushy eyt'brows, doubtless contributed to his professional and 
political eminence and provoked the sarcasm of Fox that he looked 
wiser than any man ever was. Yet he was far from being an 
impostor. By intense though irreguLu* application he had ac- 
quired a wide, if not a profound, knowledge of law. Clear-heathHl, 
sf If-confident and fluent, able at once to reason temperately ami 
to assert strongly, capable of grasping, rapidly assimilating, and 
forcibly reproducing minute and compiicate<l <letails, he possesstnl 
all the qualities which command success. His speeches in the trial 
of the duchess of Kingston for bigamy (20 St. T r. 333 631) art; vigorous 
and eft<;ctive, while his famous opening in the Douglas peerage case 
ancl his argument for the Crown in Campbell v. Hall (20 St. Tr. 
312-316) show that he might hav'e rendered high service to the 
jutlioial literature of his country had he rehed more upon his own 
industry and less upon the learning t)f Hargrave and Kenyon. 

See Lord Campbell's Lives of the Chancellors, vii. 133-333; Foss's 
Judges of England, viii. 374-385; Public Characters (1798); Notes 
and Queries, 2nd series, vol. iii. p. 283; 3rd series, vol. hi. p. 122; 
Reports of his decisions by Brown, Dickens ami Vesey (jun.); 
Brougham’s Statesmen of the Time of George III. (A. W. R.) 

THURMAN, ALLEN GRANBERY (1813-1895), American 
jurist and statesman, was born at Lynchburg, Virginia, on the 
13th of November 1813. In 1819 he removed with his parents 
to Chillicothe, Ohio, w'herc he attended the local academy for 
two years, studied law in the office of his uncle, William Allen, ^ 
and in 18^5 was admitted to the bar, becoming his uncle’s law 
partner. He began to take an active part in politics in 1844, 
and in 1845-1847 was a Democratic representative in Congress, 
where he advocated the Wilmot Proviso. From 1851 to Feb- 
ruary 1856 he w'as an associate justice of the state supreme 
court, and from December 1854 was chief justice. He was 
Democratic candidate for governor of Ohio in 1867, and was 
defeated by Rutherford B. Ilayes by a majority ot less than 
3000 votes; but the Democrats gained a majority in both branches 
of the state legislature, and Thurman was elected to the United 
States Senate, where he served from 1869 until 1881 — during 
the 46th congre.ss (1879-1881) as president pro tempore. Here 
he became the recognized Democratic leader and in 1879-1881 
was chairman of the judiciary committee. He contested the 
constitutionality of the Civil Rights Bill, opposed the resump- 
tion of specie payments, advocated the payment of the public 
debt in silver and supported the Bland- Allison Act. He intro- 
duced the Thurman Bill, for which he was chiefly responsible, 
which became law in May 1878, and readjusted the government’s 
relations with the bond-aided Pacific railways. Thurman was 
a member of the Electoral Commission of 1877, and was one of 
the American delegates to the international monetary con- 
ference at Paris in 1881. In 1876, 1880 and 1884 he was a 
candidate for the presidential nomination, and in 1888 was 
nominated for vice-president on the ticket with Grover Cleve- 
land, but was defeated in the election. He died at Columbus, 
Ohio, on the 12th of December 1895. 

THURSDAY ISLAND, one of the smallest of the Prince of 
Wales group, N. of Cape York, in the Torres Strait, attached 

' William Allen (180O-1879), a native of North Carolina, removed 
in 1822 to Chillicothe, Ohio, was admitted to the bar in 1827, was 
a representative in Congress in 1833-1835, served in the United 
States Senate in 1837-1849, and was governor of Ohio in 1874-1875. 


to Somerset county, Queensland, Australia. Pop. (1901), 1534. 
It has an excellent harbour. Port Kennedy, and is a port of 
call for mail steamers and the centre of the beche-dc-mer and 
pearl fisheries of the Torres Strait. It is a fortified coaling 
station for the British navy. The neighbouring l^riday Island 
is the (luarantine and leper station for Queensland. 

THURSO, a municipal and police burgh, and seaport of 
Caithness, Scotland. Pop. (i90i)> 3723* It is situated at the 
mouth of the Thurso, on Thurso Bay, 21 m. N.W. of Wick, and 
319 m. N. of Edinburgh by the North British and Highland 
railways, the most northerly town in Scotland. Coaches run 
daily to Mey and Wickand every day a mail-car goes to Tongue, 
in Sulherlandshire, about 40 m. west. 

In Macdonald Square, laid out with ornamental walks, tliere 
is a statue of Sir John Sinclair. A promenade along the sands 
was opened in 1882. The town- hall contains a public library 
and museum, which possesses the geological ;ind botanical 
specimens of Robert Dick (i8n-i866), the “Thurso baker,” 
as well as u large collection of northern birds. In t he neighbour- 
hood are (juarries for Caithness flags, which are cut and dressed 
in the town. They constitute the leading export, but the trade 
of the port is hindered by the inconvenience of the harbour. 
There is, however, communication daily from Scrabstcr pier, 
2 m. north-west, with Scapa and Stromness in Pomona 
(Orkneys), calling at Hoxa; once a week with W ick, Aberdeen 
and Leith; and occasionally in summer with Liverpool. To 
the east is Thurso Castle, the residence of the I Ihster branch 
of the Sinclairs, and near it is Harold’s Tower, built over 
the grave of Karl Harold, once owner of half of Caithness, 
and half of the Orkneys and Shellands, who fell in battle with 
Earl Harold the Wicked in 1190. About thne-qnarters of 
a mile west stand the ruins of the bishop’s palace, which was 
destroyed by fire in 1222. Thurso was the centre of the Norse 
power on the mainland when at its height under 'I'liorfinn 
(1014), and afterwards till the battle of Largs (r263). Count 
Modach, nephew of King Duncan, quartered his army for 
a time at Thurso and despoiled it till he w'as surprised and 
slain by Thorfinn in 1040. In the time of Malcolm IF. Earl 
P>lend resided in the town. In 1633 created a burgh 

of barony, and was the seat of the sheriff courts of the county 
till they were removed to Wick in 1828. 

THURSTAN, or Turstin (d. 1140), archbishop of York, was 
the son of a certain Anger, or Auger, prebendary of St Paul’s, 
London, and a brother of Audocn (d. 1139), bishop of Evreux. 
He himself was a prebendary of St Paul’s, and was also a clerk 
in the service of VVilliam 11. and then of Henry 1., who secured 
his election as archbishop of York in August 1114. He now 
entered upon the great controversy which occupied him during 
a large part of his subsequent life and made him for several 
years an exile from England. Archbishop Ralph of Canter- 
bury refused to consecrate him unless he made a profession of 
obedience to the southern see; this Thurstan refused and 
askCil the king for permission to go to Rome to consult Pope 
Paschal IL Henry 1. declined to allow him to make the journey, 
while Paschal declared against Archbishop Ralph. At the 
Council of Salisbury in 1116 the English king ordered Thurstan 
to submit, but instead he resigned his archbishopric, although 
this did not take effect. The new pope, Gclasius IT., and also 
his successor, Calixtiis II. , espou.scd the cause of the stubborn 
archbishop, and in October 1119, in spite of promises made to 
Henry I., he was consecrated by Calixtus at Reims. Enraged 
at this the king refused to allow him to enter England, and he 
remained for some time in the company of the pope. At length, 
however, his friends succeeded in reconciling him with Henry, 
and, after serving the king in Normandy, he was recalled to 
England, which he entered early in 1121. Refusing to recognize 
the new archbishop of Canterbury, William of Corbeil, as his 
superior, Thurstan took no part in his consecration, and on tw'o 
occasions both archbishops carried their complaints in person to 
Rome. In 1 138 he made a truce at Roxburgh between England 
and Scotland, and took active part in gathering together the 
army which defeated the Scots at the Battle of the Standard 
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in August 1138. Early in 1140 he entered the order of the 
Cluniacs at Pontefract and here he died on the 6th of February 
1140. Thurstan was generous to the churches of his diocese 
and was the founder of several religious houses. 

Sec his lil(' in the Fasti eboracenses. edited by J. Raine (1803). 

THYLACINE (Thyladnus cynocephalus). The only known 
living species of this genus, though smaller than a common 
wf)lf, is the largest predaceous marsupial existing. It is con- 
fined to the island of Tasmania, although fragments of bones and 
teidh founrl in caves afford evidence that a closely allied species 
once inhabited the Australian mainland. The general colour 
of the thyl.icine is grey-brown, but it has a series of transverse 
black bands on the hinder part of the back and loins, whence 
the name of “ tiger ” frequently applied to it by the colonists. 
It is also called “wolf,” and sometimes, though less appropriately, 
“ hyena.” Owing to the havoc it commits among the sheep- 
folds, it has been nearly exterminated in all the more settled 
parts of Tasmania, but still finds shelter in the more moun- 
tainous regions of the island. The female produces four young 
at a time. (Sec Marsupialia.) 

THYME. The genus Thymus (nat. ord. Labiatae) comprises 
a number of fragrant aromatic undershrubs, with ^'ery small 
h'aves and whorls of small purple honey-bearing flowers in the 
axils of the leaves or at the ends of the branches. The common 
garden thyme, a native of the Mediterranean region, is Thymus 
vulgaris] the wild thyme of English banks is T, serpyllum. 
Marjoram (Origanum) is also closely allied. All these plants are 
remarkable for their essential oil, to which their fragrance is due. 
h'rom this oil is produced by distillation the substance known 
as thymol. 

THYMOL, C^oHnO or rjI,(0H)(CHy)(C3H.)[ i : 3 :6], a 
methylisopropylphenol isomeric with carvacrol (q.v.), is an 
aromatic substance found with the hydrocarbons cymene, 
and thymene, in oil of thyme (from Thymus 

vulgaris) and in other essential oils, e,g, Carum copticufu, from 
which it may be extracted by shaking with potassium hydroxide, 
filtering and precipitating the phenol with hydrochloric acid. 
It can be j^repared from dibrorn-menthone (obtained by 
brominating menthone in chloroform solution) by eliminating 
t\vo molecules of hydrobromic acid. Thymol crystallizes in 
large colourless plates, whi(di melt at 44° and boil at 230'^. 
On distillation with phosphorus sulphide it gives cymenc. 

Tliymol has a strong odour of thyme and a pungunt taste, and is 
freely soluble in alcohol, ether, chloroform or oliv'^e oil, but almost 
insoluble in cold water. It h a more powerful antiseptic than 
carbolic acid, but its insolubility prevents its being used for the 
same purposes. A saturated solution (i in 1000 of warm water), 
thmyol gauzo and an ointment are used. Externally it is anti- 
parasitic. and is used in certain stages of eczema and psoriasis, and 
the alcoholic solution has been used in ringworm; internally it has 
been employed as an intestinal antiseptic in typhoid fever. Its 
chief use is as an anthelmintic to destroy the Anhylostoma duodenale, 
'rhymol may colour the urine green. Thymol iodide, official in 
the United States, is a compound of iodine and thymol; it is also 
known as aristol or annidaliii. It was introduced as a substiflite 
for iodoform and is stated to be less toxic. Glycothymolin is a 
proprietary preparation, used in the treatment of catarrhal condi- 
tions of mucous membranes, while a mixture of naphthalene, 
camphor and thymol is sold under the name of thymolin. 

THYROID (Gr. shield-shaped, from Ovpw, a 

large oblong shield, shaped like a door, Ovpa^ and cTSo?, form), 
in anatomy, a term applied (t) to the largest of the cartilages of 
the larynx (see Respiratory System), (2) to one of two arterites 
which lie near the thyroid cartilage and gland (see Ai^eries), 
and (3) to a vascular ductless gland, which rests on the larv'nx 
and upper part of the trachea (see Ductless Glands). The 
thyroid gland is used in medicine in two forms. Thyroideum 
siccupi is a light dull brown powder, prepared by drying the 
thyroid gland of a sheep. Its chief constituent is a proteid 
knowm as thyreoglobulin, the active principle of which contains 
9*3 % iodine and 0*5 % of phosphorus, and is known as 
iodothyrin or thyroiodin. The dried gland easily becomes 
damp and deteriorates. Liquor ihyrotdei is a pink turbid 
liquid made by macerating the fresh gland of a sheep with 
glycerin and phenol. 


Thyroid gland administered to man increases the pulse rate, 
causes increased and enfeebled cardiac beat and loads to increased 
metabolism, consequently excess of urea, uric acid and phosphates 
are excreted in the urine; it therefore reduces the body weight. 
C'.lycosuria develops from the inability of the l>ody to ingest glucose. 
Overdoses of thyroid cause rapid pulse, headache and vomiting, 
together with diarrhoea and pruritus, emaciation and weakness. 
These symptoms are known as thyroid istn. 

Thyroid gland was introduced for the treatment of patients 
suffering from goitre, inyxoedema and cretinism, in which diseases 
it has boon remarkably successful, cretins growing rapidly uiuler 
the thyroid treatment and developing intelligence. It has also 
been used in dwarfism, exce.ssivo obesity, psoriasis and scleroderma. 
When used in obesity an excc.ss of nitrogenous food should bo 
taken to balance the de.s true lion of proteid. In certain forms of 
insanity, melancholia and climacteric insanities it has given good 
results. Full doses of thyroid are valuable in the prevention and 
relief of eclampsia. It should not bo given to patients suffering 
from exophthalmic goitre, for which an anti-thj'Toid serum (anti- 
thyrooidin of Moebius). which is the serum of tliyroidectomized 
animals, has been introduced. 

Kodagen is a while powder consisting of the dried milk of thyroi- 
dectomized goats, mixed with 50“;, of milk sugar. In exophthalmic 
goitre this preparation causes a reduction of the swelling and of 
the pulse rate, and an increase of body weight. 

THYROSTRACA, an order of Crustacea, comprising barnacles, 
acorn shells and some allied degenerate parasites. The embryos 
are free-sw'imming, active forms, but in adult life the animals 
are fixed head downwards, and are very degenerate. The 
body is indistinctly segmented, and is cnvelopt^ in a fold of 
the integument, usually with calcareous plates. The anterior 
antennae are fused with the anchoring attachment, w'hilst the 
posterior pair is vestigial, and the appendages of the mouth and 
l)ody present various degrees of degeneration and specialization. 
In most cases the adults are hermaphrodite, but unisexual 
forms also occur, whilst the hermaphrodite adults may carry 
with them minute “ complementar}’ ” males. In strong con- 
trast with the condition in most Crustacea, the spermatozoa 
are mobile. As showm by Burmcister in his historical review 
(1834), these animals, comprised by Linnaeus in the genus 
Lepas, first received a more comprehensive title from Cuvier, 
who called them Cirrhopoda, a word strictl)' meaning tawny- 
footed. Lamarck in 1809 altered this into the hybrid form 
Cirrhipoda, meaning curl-footed, W'hich was sub;;e>qucntly 
improved into Cirripedia or Cirrhipedia. So longasthe group 
w’as held to be a subordinate member of the Entomostraca, this 
term, though not the earliest, was generally accepted. The 
name Thyrostraca, meaning doorsliells or valve-shells, is pre- 
ferred as agreeing in termination w’ith the titles of the other two 
divisions, the Malacostraca and Entomostraca. The group may 
conveniently be arranged in two principal sections — the Genuina 
with cirrhiform feet, and the Anomala without them. 

Thyrostraca genuina. — It is with those tliat Ilarwin's classical 
treatises (Ray Soc. and Palaeoni. Soc., 1851-1854) are almost 
(jxclusively concerned. Therein an order 'Plioracica comprehends 
the pedunculate Lepadidae, together with the operculate and 
sessile Balanidao and Verriicidae ; a single species without cirrlii 
constitutes the order Apoda, and a single species with only three 
pairs of cirrhi the order Abdominalia. Within the last Kochlortne 
(Noll, 1872) with two species, and Lithoglyptes (Aurivillius, 1892) 
with three species, have since been included. J 3 ut H. J. Hansen 
(Die Cirri peaien der Plankton-Expedition, 1899) states tliat Crypto- 
hialus mimtius, for which the order Abdominalia was founded, 
as, like Alcippe and other (xenuina, its cirrhi on the thorax, not, 
as Darwin wrongly supposed, on the abdomen. In place, therefore, 
of the Abdominalia, it will be right to accept the family Crypto- 
phialidae, v. Martens, side by side with the Lithoglyptidao of 
Aurivillius and the Alcippidae of ('xcrslaeckcr. These, with Darwin's 
three families above mentioned, complete the seciion of genuine 
cirripodes now existing. Gruvol submitted to the Linnaean Society 
a rearrangement of the Lepadidae, unfortunately using for the first 
of his new families the preoccupied name Anaspidao. It is con- 
fusing, but not uninstructive, to find that Avithin the Balanid group 
such generic titles as Step hanole pas and Platylepas have been 
coined. The vernacular name barnacle, traceable to the fable of 
pedunculate cirripedos hatching out into bernicle geese, has also 
been transferred to the sessile cirripodes, which are popularly 
known as aconi barnacles. A complete list of all the recesnt 
species of Thyrostraca in both Sections, down to the year 
1897, was published by Weltner (Arch. Naturg., 1898, § G3, pt. i. 
pp. 227-280). For fossil species. Woodward's Catalogue of Brit. 
Foss. Crust. (1877), pp. 137-144, should be consulted. Hoek 
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(” Challenger*’ Reports, “ Cirripedia," 1883, viii. 8-11) gives a brief 
geological siimmar\» down to 1882. Jn that year J. M. Clarke 
{Amer, Journ. Sci' and Arts, 3rd series vol. xxiv., p, 55) added 
a new species to Pluymilites (Barrandc, 1872), remarking that the 
species in cjuestion, P. devoniens, ” is interesting in being the first 
rei'resentative of fossil barnacles from the Devonian. Harrandc*s 
spt'cics of Plum ulites and Anattfopsis. as well as the Turrilepis of 
\Voo<4\vard. being from the Upper and Lower Silurian, and Plumu- 
hies jamesi (Hall and \Vhitf., Pal. Ohio, vol. ii.) from the Hudson 
River group^’* Since Plumulites appears to be a synonym of Turri- 
lepius (not lurrilcbis), the spt^cies T urrilepas wrightii (Woodward. 
1805), from the I.^pper Silurian of Dudley, did not long enjoy an 
isolatetl eminence as the oldest known cirripede. As pointed out 
by Dr Bather {GeoL Mag., 1901, decade vol. viii. p. 521), palae- 
ontologists themselves have in this branch not very closely followed 
the progress of their own science, since Dr Ruedemann, in regard 
to his new PolJicipes siluricns, 1901, speaks of “ the enormous gap 
existing between the appearance of this Lower Siluric type and the 
next Upper Triassic (Rhaetic) representatives of tho genera. Pollicipes 
and ScalpeUum.” Many species of Scalprllum from the Wenlock 
shale of Gotland were described in 1892 by C. W. S. Anri\'illiiis, 
who at the same time founded the species Pollicipes signattis on an 
almost perfect specimen from the Lower Taidlow of Wisby in Sweden. 
Aurivillius considered that Pollicipes signatus showed a closer 
approach to the Balanidae than any other of the I.epadidae, but 
he, too, in ignorance of the Devonian Protohalanus (Whitf.), dis- 
coursed needlessly about the gap in the distribution. Dr Bather 
justifiably anticipates further discoveries, but if, already in Silurian 
as in modem times, the members of these families had to pass 
through nau])lius and cypris stages to maturity, there is one “ enor- 
mous gap *’ between them and the common ancestor of the crustacean 

class that will not be easily filled. 
To later phylogenetic links an 
addition is otteretl V>y r>r Wooil- 
ward {Geol. Mag., 1901, p. 145), 
who transfers his Pyrgoma crc~ 
face ion, to a nmv genus 

Drachylepas (fig, i), and a new 
family Brachylepadidae, intermedi 
ate between the Rhaetic Pollicipes 
and the niodt‘rn Balanus. .\mong 
other fossil genera of recent insti- 
tution, Archaeolepas, Lcpidocoieus, 
Squama, Stramentum can only be 
mentioned as incentives to re- 
search. Among living forms, addctl 
since Weltner's catalogue, may be 
noticed Koleolepas willrvr, from the I^ovalty Islands (Stebbing, in 
Willey'^ ^ool. Results (1900) pt. v., p. 6;;. This was loxmd in 
a Turbo shell, ocenpie I also by a Pagurid, and coated with 
Actinians. The cirripede, which has an 
clastic peduncle, a crested capitulurn, but 
no valves, and the first cirrhi longer than 
the rest, should stand near Ercmolcpas, the 
name given by Weltner in place of the 
preoccupied Gymnolepas (Aiirivilliu.s). In 
the genus ScalpeUum, S. giganteuni, Gruvel 
{Trans. Linn. Soc., tooi) <lisputes with .S. 
stearnsii (fig. 2). Pilsbury, 1890, which shall 
be accounted the greatei*. '1 he latter is 
threatened with a new generic name (Chun, 
Aus den Ticfen des W'eltmccres, 1900, 
p. f^ 02 ). 

The horizontal ili.'^tribution of barnacles 
over all seas is fully explained by DarM'in. 
The bathymetric range of s<*ssile as well as 
pedunculate forms down to such depths as 
twelve or eighteen thousand feet — Vcrrjua 
quadrangular is, Hoek, 1900 fathoms; Scal- 
pellum regium, Wyville Thomson, 2850 
fathoms — is a more recent discovi-ry. Gnivad 
(Contribution cl I’ctude des Cirrhipedes, 1894) 
found that the species freciuciiting sea sur- 
face or shallow water, notwithstanding their 
feeble powers of vision, cannot live long 
when entirely debarred from light. It must, therefore, be siii>posed 
that abyssal forms have gradually acquired such tolerance of dark- 
ness as makes their health independent of the sun. Among other 
singularities of habitat, not the least curious is the freeilom with 
which some small species, especially in the genus Dichelaspis, occupy 
the very jaws of large crustaceans. It is gen(;rally stated that 
cirripedes are confined to salt water, and, gtmerally speaking, that 
is true. But Platylepas bissexlobata (De Blainvillc), from the west 
coast of Africa, is sometimes found entirely burictl, except its 
operculum, in the skin of the manatee. Now, since it seems this 
Makatus senegalensis ascends rivers, wo may infer that its parasib; 
travels with it. Studer (Crustacea of the Gazelle, 1882) records 
Balanus amphitrite (Darwin ?) from roots and steins of mangroves 
in the Congo where, he say.s, “ it follows the mangroves as far as 
their vegetation extends along tke stream, to six sea-inilcs from tlie 


Fig. I. — Brachylepas cretacca 
(Woodward), from Margate 
chalk. 



Fig. 2. — ScalpeUum 
stearnsii. 

(Two-thirds nat. size.) 


mouth.** Darwin notes D. irnprovisus as quite tolerant of wat(;r 
not saline. Why the Thyrostraca, .so hardy, so widdy dispersed and 
multitudinous, and with a history so prolonged, shoukf not hav(^ 
made more extoniled and more iiiflependent incursions into fresh 
water remains a problem. Though the Ornitliolrpas australis 
(Targioni Tozzetti, 1872), found on the tail feathw's ()f a bird, repre 
sents only the cypris-Iarva of a cirripede, it still shows one of the 
many facilities for dispersion which these creatures enjoy. A 
striking instance of thtnr abandance is cited by Aurivillius (1894) 
from a reiiort by Ciiptain G. C. Kckman, wlio lalt' in the summei 
observed great masses of Lepas fascicularis forming broatl belts in 
the North Sea. Aurivillius himself examined a humpback whale 
which had as many as fifty specimens of Coronula diadema on 
each side of its hoivl. He believes that the cetacean approaches 
not only rocks, but ships, in tlu; hope of freeing itself from its lodgers. 
Yet the fact that the long, soft Conchoderma auritum stands exposed 
on the Coronula, sometimes ten on one, indicates that the whale 
can have little chance of evicting its tenants, even at the expense 
of rubbing off the eighteen flattened horns of its own skin (‘rnbeddeil 
in cavities round the domed base of the Coronula shell. The 
fecundity in the genus Lepas has struck many observers. Hoek 
(“ Challenger *’ Reports, " Cirripodia," 1884, vol. x.) notes that, while 
in ScalpeUum tlie number of eggs may be less than a hundred, “ in 
Lepas anatijera it amounts, on the contrary, to many thousands 
and tens of thousands.'* In the .same treatise Dr Ho(k has useful 
chapters on the anatomy, de\'elopment and sexi-s of tlie group, 
with references to the important rest^ai thcs since r>.i,rwin by Krohn, 
Claus, Kossmann and others. Francis Darwin, in the life of his 
father (188S, iii. 2), says, “ Krohn stated that the structures 
flesc.ribed by my father as ovaries were in realit\ salivary glands, 
also that the oviduct runs down tc> the orifice described in tho'Mono- 
graph of the Cirripedici as the auditory meatus." Hoek, however, 
obstTves that the intiTpretation of the glands as saliwiry is not 
given by Krohn as his own opinion, but only quoLeil from Cuvier. 
Hoek himsidf pro]:)Oses to cal) them pancreatic glands. 

On the absorbing tjaesUon of the development, T. T. Groom (Phil. 
Trans., 189}, vol. dx.xxv.) supplies a full bibliography, beginning 
with the x>i()iieers Slabber (1778; properly 1769) and J. Vaughan 
'riiomson (1830). Groom's monograph was almost iinmediately 
supjiknnented by Chun’s chapters on the same suliject (LublioVheca 
Zoologica, 180.5, H(‘ft 19, LiefiTung 2), to which an imjjortant di.*^ 
cusbion is contributed by H. J. Hansen (Die Cirripedien dcr Plankton- 
E.xp., 1899). He insists on the value of the uppiT lii) or labrum for 
generic distinction, and as an aid in affiliating larval lorms of 
diltt.Tent stages to their several spc'cies. IK' cites Groom’s evidence 
that larvae obtained from the egg readily go through one moult in 
the a<pu;rium, and the known fact that the last larval stage is 
marked by a longitudinal series of six pairs of immov;d)le spines 
or processes. Hii considers, them, that by a judicious comparison of 
larval forms with those two easily determinable stages the poverty 
of existing inf<.>rmation 011 the subject may be gra(luall>', if labori- 
fuisly, diminished. The. large and pecidiar Archizoea gigas of 
l>ohrn must, he thinks, belong to the Lepadidae as a larva in the 
last stage, but not, as v. \Villemoi;s Suhm .supposed, to Lepas 
australis, or even to the genus Lepas at all. 

Thyrostraca anomala . — This sc'c.fion comprises Darwin's Apotla, 
the footless, Talljeborg's Suctoria, called by Fritz Midler the Rhizo- 
cephala or rootlet- headed, and the group to which T^acaze-Duthiers 
ga\'c the alternative names Ascothoracida, sac boditul or Rhizo- 
tijoracida, rootlet-bodied. For the prt‘S(;nt these names may be 
dispensed with in favour of their equivalents, tlu; three fe.milies 
rruteolepadidae, Sacculinidac and l^auridae. The first is still 
limited to the single genus and species Proteolepas hivincta (Darwin), 
pan).sitic within the sac of anothiT cirripede. Nothing is certaiiilv' 
kiY>wn of its tlevelopment, exr.(‘pt that the ova ar{‘ cixtreirudy 
small, but H. J. Hansen (Die Cirripedien dev Planhton-Lxp., 1899, 
p. 53) argues that various nauplii of a type not previously described 
may probably bo referred to this group or family. The .second 
family, tliscussed by Dtdage, Giard, Kossmann and others, lia.s lU) 
dearth of genera and .specit‘s, though about, several of them the in- 
formation is scanty. Almo.st all of them arc parasitic on other 
crustaceans. Sphaerothylacus poly car pus (Sluiter, 1884) has an 
a5ci<lian for its host. Sarcotaces (Olssoii, 1872) has two species 
parasitic in fishes. But these exceptional and dubious forms do 
not obtain nutriment by .sending rootlets in a rhizoccphalous 
manner into their patrons. The family l^elLogastridae is sometimes 
separated Irom the Sacculinidac, and sometimes made to do duty 
for both, the latter course being improper, since Sacculina (J. 
Vaughan Thompson, 183O) is not, as has been supposed, preoccupied, 
and must, therefore, take precedence of Peltogastcr (Rathkc, 18.^3). 
In the same family stands the genus Sylon, noted by Kroyer witli- 
out a name in J842, named by him without a description in 1855, 
described by Michael Sars in i80g, and published by G. O. Sais in 
1870. Hock ('^Challenger” Reports, x888, vol. xxiv. app. A) will 
orientate the English reader on this genus. For the complicated 
parasitism of i.sopods and Sacculinidac on the same hosts Giard and 
Bonnier (Bopyriens, 1887, p. 107) should be consulted. 

The remaining family may, till further knowledge, be allowed to 
cover four remarkable species, three of them resident on Anthozoa, 
one on an cclunodcrm. Only the first, the celebrated Laura 
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fit'vavcliae (Lacazc-Diithiers, 1865), suncls such rootlets into its host as 
would justify the term Khizothoracida. The small sinuous seg- 
nienlcd body is enclosed, except for one small opening, in an 
enormous sac-like ceirapace, between the lamellae of which arc 
protruded from the body the ovary and “ liver,'* both large, 
bifurcate ;uid ramified. It is this sac-like and not valvular ciira- 
pace, theretore, that justifies the term Ascothoracida. But Synagoga 
rtiira] Norman, 1888 (Byit. Assoc. Report for 1887), has the body 
covered bv two nearly circular valves instead of a sac. Petrarca 
hathvactidi^, H. E'owler {Quart. Journ. Mic. Sci., 1889, vol. 
xxx.^ pt. ii. p. 1 1 3), has a bilobed carapace, veiitrally open; 
Demhoga^tcr asicricola, Knipovitch [Biologisches Centralblatt, 1891, 
X. 707), iS a multilobular sac, with apparently indistinct seg- 
mentation of the body proper on the flojsal side. For this 
liighly t)i<)blcmatic group the original authorities should by all 
means be consulted. The student may then be asked to compare 
the account of Synagoga vtira both with the figure of the cypris- 
stage of J )endrogaster aster icola and with the figure of the “ indeter- 
minate animal found on Gerardia,” about which Lacazcj-Duthiers 
asks, " r. it the cypris-stage of Laura ? *’ {Mem. Acad. Sct.^ 
18S3, xlii. ibo, pi. I, fig. 102). S. mira w^as found, like Laura 
gcrardiai: ifig. 3), in the Mediterranean, and found like it attached 



Eio. 3. — A, Laura gerardiae ; B, Carapace slit open to 
show the body proper. 


to 1.11 antipatharian. Its six pairs of limbs are not like the bare 
and simpicj feet of the Laura, but two-bicinched and .setose as in the 
ordinary cy])iis-stage of the cirripede. The conclusion, ther<*fore, 
from thes«* lads and irom the suggested comparisons, seems at least 
extremely probable that the question asked by H. Lacaze - 1 luthiers 
sliould he answered in the affirmative, and that 5 . mira is either 
the cypi is- stage of Laura gerardiae or ol some congeneric species. 
In Lacaze-Dutl.ii'rs's highly-elaborated memoir it should be noticed 
that he uses the term “ cirrhes " rather misleadingly, not for 
cirrhilorm feet, but as the (equivalent oJ setai'. Also he gives two 
different reckonings of the s(*gmentation, counting first eleven 
body segments without the caudal furca (p. 40), and th(m the 
caudal iiirca as itself the eleventh segment (p. 41). Of Petrarca 
the development is not yet known. The points of agreement and 
diilerence btitw^tjcn it and Laura arc carefully drawn out in the 
essay by Dr G. H. F*ow’ler, who inclines to favour a close relation- 
shi]) between the Thyrostraca and Ostracoda. 'i'o the extre^ne 
development of the carajiact? in Laura, as compared with the 
segmented bod}', it would be difficult to find among crustaceans 
any analogy more striking than that of the great ovarial expansions 
in N icothoe astaci , the little copepod parasite of the common lobster. 
The compactness of the class Crustacea is generally admitted; of 
the precise affinities of its subdivisions there is still much to learn. 

(T. K. K, S.) 

THYRSUS (the latinized form of Gr. a stem or 

stidk), the wand or staff of Dionysus (Bacchus), the Bacchants 
and Maenads and the votaries taking part in his orgiastic rites. 
As ( omnionly represented on the monuments it was a^straight 
staff terminating in a pine cone, a ribbon or fillet being attached 
to the head below it. Another form tenninated in a bunch of 
grapes and vine leaves, or ivy-berries and leaves. The pine- 
cone or bunch of leaves was sometimes supposed to cover the 
head of a spear, and the thyrsus was termed Ovpaokoyxo^ (see 
Dionysus and Mystery). 

THYSANOPTERA (Overavo*;, a fringe, and 7rr€p6v, a wing), a 
term used in zoological classification for a small order of the 
class Hexapoda (q.v.). The minute insects included in it, which 
haunt blossoms and leaves, are fairly well known to gardeners 



('the illustrations in tliis article . ire all after 
H. U/el, Monofxa/'hie der Ordnun^ 
Thysanciptera, unci arc used with his 
permission.) 

Fig. I. — Limothrips denticornis, 
female, Europe. ( x 20.) 


by the name Thrips, a generic term used by Linnaeus for the 
four species of the group whii:h he had examined and relegated 
to the order Hemiptcra. The term Thysanoptera was first 
used by the Irish entomologist A. H. Haliday (1836), who made 
a careful study of the British species and recognized that their 
structural peculiarities required ordinal separation. H. Bur- 
meister in 1838 also considered that these insects should form 
a distinct order, for which he 
proposed the name Physopoda, 
with reference to the bladder-like 
outgrowths (fig. 3) on the feet. 

Since then various authors have 
ineorporated the Th)'sanoptera 
with one of the large orders, 
some, following Linnaeus, re- 
garding them as Hemiptera, 
others grouping with them the 
Orthoptera or “ Pseudoneuro- 
ptcra.” But all recent students 
agree with Haliday and Bur- 
meistcr in allowing the Thysan- 
optera to rank as a distinct 
order, showing aflinities on the one hand with the Corrodenlia 
(l)ook-licc and bitiiig-licc) and on the other with the Hemiptc ra 
(cicads, bugs, &r.). 

Characters . — The Thysanoptera, small insects with firmly 
chitinized cuticle, arc recognized by the combination of im- 
perfectly suctorial jaws — the mandibles acting as piercers and 
maxillae retaining their palps 
(see fig. 2) — with the presence 
of two pairs of excessively nar- 
row wings (fig. i), which are 
partly or completely surrounded 
by elongate delicate bristk^s 
forming a fringe. Other im* 
jxjrtaiit structural features are 
mentiemed below. In their 
life-history the Thysanoptera 
belong to the Exop ter ygotc 
division of the Hexapoda (^.7;.). 

The newl\' hatched insect closely 
resembles the parent, and the 
wing-rudiments appear exter- 
nally on the second and third 
thoracic segments; but before 
the final moult the nymph 
remains quiescent, taking no 
food. Its condition thus recalls 
the pupal instar of the higher 
(Endopterygote) Hexapoda ; 
and the Thysanoptera, though 
few in number, are seen to be 
of great interest to the student, 
exhibiting at once a transition 
between the biting and the 
.suctorial mouth, and the pas- 
sage from “ incomplete ’’ to 
“ complete metamorphosis. 

Structure . — The head is usually 
quadrangular in form with small 
but prominent compound eyes 
(fig. 2) , whose facets arc relatively 
large and convex; three ocelli 
may also be present on the 
vcjrtcx. The feelers are in.serted 
close together (fig. 2) on the 
extreme front of the head; they 
exceed the head in Icngtli, but 
they are composed of only from 



(After H. Uzef.) 

Fig. 2.- Head of Aeolothrips 
jasciata, face view, showing eyes, 
bases of feelers and jaws. (xi2o.) 
a, Clypeus. 

h, Membrane between clypeus and 
labrum. 

f, Labrum. 
d, Mandible. 

Cf Unpaired piercer (? inner lobe of 
hift maxilla). 

/, Maxilla. 

g, Its palp. 

h, .Second maxillae, forming la- 

bium. 


t, Labial palp. 

six to nine segments, which arc beset with prominent spines, some 
of the latter appearing to be organs of special sense. The mouth, 
with its jaws, forms a conical outgro^rth which projects backwards, 
so that its apex lies beneath the prothorax. The labrum (fig. 2 c), 
which encloses the cone in front, is irregularly triangular in shape. 
Behind the mouth the two maxillae of the second pair are intimately 


9o8 


THYSANOPTERA 


associated to form the labium (fig. 2 A), whose appendicular nature 
is shown only by a median fiirrow and by short, cylindrical palps 
(fig. z 1) with two or four segments. The maxillae of the first pair 
(fig. 2 f) enclose the mouth at either side. They are broad at the 
bak^ but taper towards tlie tip and carry pali>s (fig. 2 g) with two or 
three segments. Within the mouth lie a pair of slender jMcrcers 
(fig. 2 while a single piercer (fig. 2 t) is situated asymmetrically 
on th(j left side. The nature of these structures has been much dis- 
puted. H. Uzel, with the majority of students, regards the paired 
organs as mandibles and the unpaired as an epipharynx. H. Car- 
man anti W'. E. Hinds believer that the paired piercers art; the inner 
lobes t)f the maxillae, and the unpaired piercer the left mandible, 
the right mandible being absent. C. Borncr has stated that the 
unpaired pierctT is attached directly to the base of the left maxilla. 
He therefore regards it as the inner lobe (lacinia) of that maxilla, 
comparing it with the remarkable “ pick ” of the maxilla of a 
book-lonse (sec Copt;ognatha in article Neuroptkra). The paired 
]M(TCcrs, connected by muscles with the base of the maxillae, but 
attached directly to the head skeleton, into which they can be 
withdrawn, are regarde*d by Bonier as true mandibles. 

Turning to the thorax we find that the first segment (prothorax) 
is distinct and free, with a wide dorsal .scleritc. The mesothorax 
and luetathorax are rather intimately fused tcigether. Most 
remarkable in this ortler is the structure of the feet; thtTC art; never 
more than two tarsal segments, and the claw^s, usually so conspicuous 
in insect feet, are reduced (fig. 3 a) or 
I Jl I absent. But the legs carry peculiar 

sj)ines, and the terminal tarsal segment 
M/r/ is cup-shaped at the end ; from this hollow 

1 3. delicate bladder (fig. 3 b) can be pro- 

truded, ap])arently by the force of the 
bl(K)d-pressure, ami by means of this 
_ bladder — acting as a sucker— the insect 

" obtains firm hold on any surface which 

(Am r H. V/vl.) the foot touches. The narrow’, tlelicate, 

Fig. 3. — Foot f)f young tringed wings have already been de- 

Trichothrips (under sur- scrib(;d; each wing may bt; surrounded 
face), (x 300.) by a iiervure and traversed by tw’o 

A W’iili “bladder” b, longitudinal nervures, or the nervuration 
‘ protnulcU; B, retracted! mu'y be altogfth<T degoncratMl. A fair 
rt, Claws. number of species are wingless (fig. 5), 

citln r in on<; or both sexes, and the 
occurrence of winged females with wingless m ^les is noteworthy. 

Ten .segments are recognizable in the abdonu.'n, which is <‘longatc;d 
and tapers at tlie hinder end. In two of the three families ot Thysan- 
optera tht; female has a conspicuous ovi- 
positor (fig, 4) with serrate processes, 
projecting from the ventral surface of the 
alxlonnui betweem the eighth and ninth 
segments. The number of spiracles is 
greatly reduced; in the adult a pair is 
pre.sent on the mesothorax, sometimes 
also a pair on the motathorax, and tlierc 
is always a pair on the first ami another 
pair on the eighth abdominal segment. 

1 heso spiracles, according to Hinds, are 
remarkcalde honeycomb-like structures, and 
perforations to the tracheal tubes hav’c not 
uecn elemonstrateil. The internal structure, 
of the 'riiysarioptcTa has be<;n studied by 
(After H. Uzd.) K. Jf)rdan. They possess a long, tubular 

Fig. 4. — Ovipositor gullet and a highly concentratetl m-rvous 
(side view) of Physo- system ; in addition to the subocsopliageal 
pus. (X 100.) ganglion, there are two thoracic ganglia 

8, 9, 10, Abdominal and a single abdominal nerve-mass which 

’ segments. is situated far forward. In this condensa- 

(I -Anterior ; pos- tion of the nervous system and in the 
’ terior process of presence of four Malpighian (<;xcrctory) 
ovipositor. ttibes the Thysanoptcra resemble the 

Hemiptera. 

Development and Habits , — Many species of Thysanoptcra arc 
know n to be habitually parthenogenctic. The eggs art; laid on the 
food-plant, those females possessed of an ovipo.sitor cutting through 
the epidermis and placing thirir eggs singly w’ithin the plant- tissues; 
a single female may hike five or six W’(;ek5 to dejjosit all her eggs. 
The young insect resembles its parent in most ])oints, but the head 
is disproportionately large; the anterior abtlominal spiracles are on 
the s(;cond segment instead of on the first, and the foot has only 
a .single .segment. At first the eyes consist of a few distinct facets 
on either side of the head; they increase in number as growTh pro- 
ceeds, and become aggregated to form the curious compound eye 
of the adult. From two to four moults occur, after which the “ pro- 
nymph ” stage is reached, which in the insect is moderately active 
and possesses wing-ru<liments reaching to tin; second alxlominal 
segment. After another moult the insect passes into tlic passive 
nymphal or “ pupal ” .stage, during which it takes no food and 
rests in some safe hiding-place, such as the soil at the base 
of its food-plant or the hollow of a leaf-stalk. During this stage 
the cuticle draws aw’ay from the imaginal cuticle which is 
forming beneath, ultimately becoming separated as a thin 




transparent pellicle through which the form of the adult can be 
seen. 

'I'hysanoptcra arc found on the leaves and in the blossoms of 
plants. According to Hinds they feed chiefly on the green tissues, 
which ” are punctured by the piercing mouth-parts and the sap 
withdrawn by suction. The traces of their feeding are left in 
irregular streaks of dry, whitened cells.” It has been .stateil that 
when present in blossoms they feed on nectar, but it is more prob- 
able that tlurre — as on the green i)arts --they suck sap. In any 
case, tlieir presence in apple blossoms has been know’ii to prevent 
the formation of fruit througli injury to the cs.m;ntial organs of the 
flower, and some species do considerable damage to cars of corn. 
Some Thysanoptt'ra habitually dwell on the nndcr-siirface of leaves, 
and otliers periodically migrate to roots. While the majority of 
the Thysanoptcra are thus vegetarian in their diet, and arc fre(pn;ntly 
injurious in farm and garden, some species, at least occasionally, 
adopt a predaceous habit, killing aphids and small mites (so-called 
“ rcd-s])iders ”) and sucking their juices. There arc even records 
of an Anaphothrips, w'hen cut off from its normal vegetable food- 
supply, becoming cannibali.stic and feeding on its own .species. 
The usual variations in habit that characterize plant feeding insects 
are exhibited by the Thysanoptcra, some species bring found only 
on one particular food-plant, while others thrive imliffereiitly on a 
large assortment. Some member.s of this order si •end the winter 
in the adult state, others in the " larval ” or “ pu])al ” condition. 
They shelter in crevices of the bark of trees, in thr dried stems of 
herlmceous plants, or among moss and fallen leaves on the ground. 
Hiiuls states that the hibernating intlivicUials live for more than six 
months. During .summer there may be eight or nine successive 
generations when conditions arc favourable and fooil abundant. 

Distribution and Fossil History. — The Thysanoptcra are probably 
world- wide in their range, but they have hardly been studied outsiile 
Europe and North America. Fos.sil insects referal)le to the order 
have been found in Tertiary beds as old as the White; River Oligocene 
of North America, and the Baltic amber, but nothing is known as 
to the previous history of the group. 

Classification. — Only about 150 species of Tliysanoptera are 
known; the European spcci(;s w’ith a few' exotic forms have been 
<k;scribed by Uzt;!, the North Amc;rican by Hinds. Th(;sc wTiters 
lx)th follow the classification of Haliday, w’ho divided the onler into 
two groups or sub-orders. 

1. Terehrantia : In this division (figs, i, 4) the abdomen is cylin- 
drical, the female is provided with a ventral ovipositor and has the 
terminal abdominal segment conical; the corr(‘sponding .segment 
in the male is usually bluntly rounded. I'lie forewings have at 
least a single longitudinal nervure — often two —reaching from 
base to tix) of tlu; w'ing. 'I'lit; maxillary i)alps have* usindly three, 
the labial either two or four segments, 'there are tw’o families ot 
Terehrantia : (a) the Acolothripidae, w’hosc feelers have nine seg- 
ments; whose wings, relatively broad and rounded at the tij), have 
a few' crf).ss nervules, and whose ovipositor is curved backwards; 
and {b) the Thri])idae, w'hosc feelers 
have six to eight .sc’gments, whose 
narrow acuminate wings have no 
cross nervules, and who.se ovipositor 
(fig. 4) is curved dowmwards. This 
latter family contains the great 
majority of the order. 

2. Tubulifera : This division com- 
prises but a single family — the 
Phloeothripidac ; the species art; not 
numerous, but somt; of them are of 
large size for Thysanoxitera, as much 
as 8 mm. (one-third inch) in length. 

'I'h^se insects have the abdomen 
flattened, with its terminal segment 
(sec fig., 5) narrow and cylindrical. 

'The i)alps, both maxillary and labial, 
have two segments. There is no 
ovipositor, and the wings arc either 
without nervures or have only a 
single degraded longitudinal ner- 
vurc which docs not reach to the 
tip. While the Terehrantia are (.\fitrr H. Uzel.) 

*'■ thi! Fig. ^.—MegaMhrips lati- 

I ubulifiTa are slow and deliberate, vtntris, female, Kiiroix;. ( x 
According to Hinds, ” they never kj \ 
run or spiring.” 

Bibliography. — The number of imi^ortant writings on the Thysan- 
optcra is not large. A. H. Haliday 's papers in lifitom. Mag., 

1837, vols. iii. and iv., arc still valuable and contain nearly all 
that is known of the fifty British species. K. Jordan’s anatomical 
studies {Zeits, wiss. Zool., 1888, vol. xlvii.) arc valuable, and the 
descriptions of the jaws by H. Carman [Amer. Nat., iSgh, vol. 
XXX.) and C. Borncr {Zool. Anz., 1904, vol. xxvii.) should also be 
consulted. Indispensable to the student arc H. IDA'iy Monographic 
dcr Ordnung Thysanoptcra (Kbniggratz, 1895; in the Czech language, 
but with a German summary) and W. 1C. Hinds’s Monograph 
of the North American species l^Proc, U,S. Nat. Mus., 1903,. 
vol. xxvi.). (G. II. C.) 
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THYSANURA, the name applied by P. A. Latreillc to the 
primitive wingless insects known as springtails and bristletails. 
Sir J. Lubbock (Lord Avebury) separated the springtails as a 
distinct order, the Collembola, and by many students this 
separation has been maintained. It is better, on the whole, to 
regard the Th)'sanura and Collembola as sub-orders of a single 
order, the Aptera {q.v,). The Thysanura are recognizable by 
their elongate feelers and tail-processes (cerd). Campodea 
(q.v.) Machilis and Lepisma — to which belongs the “ silver- 
fish {q>v .) — are the best-known genera. (See also Hexapoda 
and Aptera.) 

THYSSAGETAE, an ancient tribe described by Herodotus 
(iv. 22, 123) as occupying a district to the north-east of Scythia 
separated Irom the Budini by a desert seven days* journey 
broad — perhaps the Voguls. From their land four rivers 
flowed into the Macotis, but as one of them, theOarus, is almost 
certainly the Volga, there must be some mistake about this. 
They seem to have held the southern end of the Urals about 
Ufa and Orenburg. (E. H. M.) 

TIAN-SHAN, or Celestial Mountains, one of the most 
extensive mountain systems of Asia. In the widest accepta- 
tion, the system extends from the K. edge (in about 67° K.) of 
the Aral-Caspian depression in the W. to the great bend of the 
Hwang-ho (about 103° E.) in the E. The Chinese geographers, 
however, appear to have confined the term to that part of the 
system which falls between the conspicuous mountain-knot of 
Khan-tengri (80° ii' E. and 42° 13' N.) and the Otun-koza or 
Barkiil de]>ression in 92°-93® E., where the northern ranges of the 
system abut upon the Ek-tagh Altai; and this conception and 
limitation of the term are more or less accepted by some Euro- 
pean geographers, e.g. Dr Max Friedrichsen and G. E. Grum- 
Grshimailo. On the other hand P. P. Semenov (or Semyonov), 
one of the earliest scientific explorers of the system, applies the 
name to the ranges which lie immediately west of Khan-tengri, 
including Khan-tengri itself. The Tarbagatai Mountains and 
their north-western continuation, the Chinghiz-tau, are some- 
times considered to belong orographically to the Altais sj’stem; 
but there are good reasons for regarding them as an indepen- 
dent range. Excluding these mountains, tlie northernmost 
member of the Tian-shan system is the Dzungarian Ala-tau 
in 45° to 45° 30' N. The southernmost range is tlie Trans-Alai, 
or rather its W.S.W. prolongation, Peter the Great Mountains 
in Karateghin (Bokhara), though some geograjihcrs {e.g. 
Max Friedrichsen) assign both the Alai and the Trans- Alai 
Mountains to the Pamirs. 

General Orographical Description, —The Tian-shan consists almost 
( Very where of “ sheaves " of parallel ranges, having their strike 
predominantly east and west, witli deflexions to the W.S.W., west 
of Khan-tengri and to the E.S.E., east of 92^’ K., thus describing 
as it were a wide flattened arc open to the south. The principal 
constituent ranges are accompanied by another set of ranges which 
break away from th(i main axes in a westerly or even in a north- 
westerly direction. In the east, where the system is narrowest, lly 
predominant feature, at least as far west as 87^ K., the longitiulc 
of tluj 13 agrash*kul, is the Pe-shan swelling, with its flanking ranges, 
the Chol-tagh on the north and the Kunik-tagh on the south. North 
of the Chol-tagh and west of Barkiil and the depression of Otun-koza 
(alt. 2390 ft.) the principal constituent ranges arc the Bogdo-ola, 
continued west and north-west in the Iren-khabirga, the Talki 
Mountains and the Boro-khoro, flanking in succ(?ssion the great 
deprtission of Dzungaria on the south. South of this last line of 
clev'citioiis com(;s the depression of Kulja or Hi, cutting deep and far 
into the outer edge of the great j)lateau of central Asia. This 
again is bordered on the south by another series of ranges, the Narat 
Mountains and the 'rdmurlik-tau. The last bifurc'.ates iifto the 
Trans-Hi Ala-tau and the Kuiighei Ala-tau, skirting the north shore 
of Lake Issyk-kul. The west continuation of the Knnghei Ala-tau 
is the Alexander range, which in its turn bifurcates into the Talas-tiiu 
and the Kara-tau, this last stretching far out into the des(?rt beside 
the vSyr clarya. South of Lake Issyk-kul, which appears to be a 
hollow of tc^ctonic origin, runs the Terskei Ala-tau, separating the 
lake from the high valley of the Naryn. On the south side of the 
Naryn valley comers the Kokshal-tau, called also in part the Boz- 
adyr, striking south-west from the Khan-tengri knot and terminating 
in the Terc'k-tau (40° 30' N. and 74°'7f)® E.), at which point the 
system again bifurcates, the Ferghana Mountains running away from 
it towards the north-west until it, or rather its prolongation the 
IJzun-tau, strikes against the Talas-tau. From this latter point, 
again, the Chotkal-tau strikes away to the south-west, screening the 


valley of Ferghana against the Aralo- Caspian desert. The other 
arm of the bifurcation, situated farther south, and beginning at 
the Tcrek-taii, is double; it consists of the Alai and Trans- Alai 
ranges, continued westwards in the Karateghin, Zarafshan, Ilissar 
and Turkestan ranges, though orograpliically the Trans-Alai ought 
probably to be described as the border-ridge of the Pamir plateau. 
Thus the Tian-shan is as a whole narrowest in the ( ast and spreads 
out fan-like in the west. • 

Khan-tengri and the Central Tian-shan. — The peak of Khan-tengri, 
which according to Max Friedrichsen 's observations is not so high 
as had gem orally been supposed, being 22,8txj ft. instead of 24,000 ft., 
stands, not on the main watershed of the central Tian-shan, but on a 
spur which projects from the watershed towards the south-west. 
The loftiest summit on the actual watershed, according to G. Merz- 
bachcT, is a peak to which he has given the name of Nicholas Mikhail- 
ovich; its altitude he puts at 20,670 ft. But the general altitude of 
the crest of the watershed he estimates at about 16,300 ft., and it is 
overtopped by peaks {e.g. Dr von Almasy’s peak JCdward VII.) 
rising 3000 -3500 ft. higher. 

Closely connected with the Klian-tengri knot are the Khalyk-tau 
on the cast, and on the west three diverging lin(\s of elevation, 
namely the Terskei Ala-tau or Kirgliiz Ala-tau, overhanging the 
south shore of Issyk-kul; tlie Kokshal-tau, stretching away south- 
west as far as the Terez Mountains between Kashgar and Ferghana; 
and, intermediate between these two, the successive ranges of the 
Sary-jas, Kulu-tau, and Ak-shiryak. I'he snowy chain of Khalyk- 
tau is liightAst in the north and west and sinks grad nail}’ towards tln^ 
south and east. The highest parts of the range have gent'rally 
an cast-west strike, and the r.ange itself is continued east in the 
K(flvtekc (12,300 ft.), with the Kui-kuleh pa.ss at an altitude of 
11,500 ft. 

From Issyk-kul there is a sharp rise of 6000 -9000 ft. to the snow- 
capj)ed ridge of the I'erskei Ala-tau, the ])eaks of which ascend to 
i5,tK)o 16,500 ft. and even nmeh 18,000 ft. At tliis part the syst(‘m 
as a whole has a breadth of 150 m. The 'I'erskei Ala-tau forms a 
.sharply accentuated, continuous, snow-clad range. According to 
1 . V. Miishketov it is continued \\ estwards in the Son-kul (alt. 9500 
It.) of Baron Kaulbars, the Kara-kol, and the Suzamir-tau, until 
it abuts upon the Talas-tau. The country immediately south of 
the 'Terskei Ala-tau consists " of broad, sliallow basins running ea.st 
and west in en echelon ])att(Tn, and lying at 10,000 ft. Between 
them and bordering them run from five to seven ridges as broad 
as tlic ba.sins and rising by gentle .slopes to 13,000-16,000 ft. Tlie 
ridges rise by long, gentle sloj)es to flat summits, where often for 
many miles the sky-line is an almost straight crest, from which 
the rounded slojios of pure white snowflelds descend towards the 
liasins. The crest line is notched by high passes only 1000-2000 ft. 
b(‘low the top of the crest. Oitener the summit of the ridge is 
brok(m into individual mountains, broadly llat-toj)j)ed and Oi nearly 
C(jual elevation. . . . (Since late Tertiary times) erosion lias Jiad 
but little effect in altering tluj country from the state to which it 
was brought bj^ the uplifting and warping of the old peneplain. 
The result of thes(} g(*oIogical changc*.s is that, although the internal 
.structure of the Tian-shan region is highly mountainous, its external 
appearance, or in other wonls its geographical asjiect, is that of a 
plateau."^ The passes over the Terskei Ala-tau and the plateau 
country to the south lie at great altitudes — at 13,560 ft. in the Kulu- 
tau; at 13,800 in the Bedel jiass, i2,4f)0 in the KubiTgenty, at 12 , (kk) 
in the Terekty, and at 14,440 in the Jan-art pass all in the Kokshal- 
tau; the Tt'rck jiass at 12,800 ft., and tht; Tmugurt at 12,730 It., 
b(jth in the Terek range; the Barskoim at 12,000 ft., the Suka or 
Sanka at 11,650 ft., and the Janku at 14,000 ft. in the; 'Tenskei Ala- 
tan; and the Tez at 11,800 and the Akbel at 12,00(3 ft., both in the 
Sary-jas; while the pass of Muz art, on the east slioulder of the 
Khan-tengri, necessitaters a chmb of 12,000 ft. or more. The snow- 
line on the 'Terskei Ala-tau runs at 11,500 ft. The summits 
of the Kulu-tau or Kyulyu-tau ri^ach 13,700 to 14,750 ft.; 
those of the Ak-skiryak 15,000-1 6 , (K)o It., overtopping by some 
2000-3000 ft. the plateau or highland region wliich lorms the water- 
jiarting between the Tarim ba.sin (311 the east and the Syr-darya 
catchment area on the west. 'Tlie Kokshal tau, which consists 
of .sev(Tal parallel ranges, i.s truly alpine in charactiir and bears large 
glaciers, which send out polyp-like arms into U-sliaped \'alleys, 
behind which the mountain peaks tow(T up into sharp-cut, angular 
“ malterhorns.'’ The l(3ltiest range is that to the noi tli, which 
exceeds i(j,( 3 oo ft., and the altitude increases generally from west to 
east as far as the Hedel pass in 78° 30' E., where the road cro.ssc s 
from Ak-su and Uch-'Turfan to the valley of the Naryn and Ferghana. 
At its .south-western extremity the Kokshal-tau merges in the 
Kokiya Mountains (16,000-18,000 ft.), wliich at their other end are 
met by the Alai Mountains and the Terek-tau. 

Eastern and Northern Tian-shan. The mutual relations and 
exact or( 3 graphical connexions of several of the ranges cast and north 
of the Khan tengri group are not yet elucidated. The region east of 
tlic Barkul-Hami route was in part explored in the closing years 
of the 19th century, by P. K. Kozlov, A. (Jbiaichev, the brothers 
G. E. and M. E. Grshimailo, V. I. Roborovsky and Sven Hedin. 
The system is known there locally as the Barkul Mountains and the 

Ellsworth Huntington, in Gcog. Journ, (19^5), pp* 28 seq. 
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Karlyk-tag,^ which stretch from W.N.W. to E.S.E. Us middle 
parts arc snow -clad, the snow lying <lown to i2,oi)o ft. on the 
north sitle, while the peaks reach altitudes of 14,000-15,000 ft., 
but so far as is known tlie range is not crf)ssed by any pass except in 
the east, wdicn^ there are passes at 9^)00 ft. and 10,600 ft. (Belii-daban). 
Towards the east, the Karlyk-tagh radiates outwards, at the same 
time decreasing in altitiuh', though it rises again in the rocky Einir- 
tagh. From the Karlyk-tagh a stony desert slo]->es south to the 
Chol-tagh. The Chol'-tagh marks the northern escarpment, as I 
the Kiiruk-tagh, farther south, marks the southern escarpment, of the ‘ 
great Pe-shan swelling of the desert of Gobi. These two ranges 
(described under Com) are apparently eastern prolongations, the 
former of the Khaidyk-tagh or Khaidu-tagh, and the latter of Ihti 
Kok-teke Mountains,’ which enclose on north and south respectively 
the Yuldiiz valley and tlie Lake of Bagrash-kul. Thus the Kiiruk- 
tagh are linked, by the Kok-teke, on to the Khalyk-tau of the Khan- 
tengri group. The Khaidyk-tau, which arc crossed by the passt’s 
of Tash-againyn (7610 ft.) and Kotyl (9900 ft.), arc not improbably 
connected orogr,'n>hic,ally with the Trans-Ili Ala-tan, or its twin 
;» Mallei range, the Kunghei Ala-tan, in the west, in that they are 
an eastern prolongation of the latter. The Karat-tiiu appear to 
h3rm a di;igonal (E.N.E. to W.S.W.) link bc'tween the Knaidyk- 
tan and the Khalyk-tau and arc crossed by pass(‘s which V. I. 
Roboruvsky estimates at io,Scx) ft. (Saiy-tyur) and 11,800 ft. (Muk- 
hurdai). The Jambi pass in this same range lies at an altitude 
of 11,415 ft. and the Dimdch-keldch pass at 11,710 ft. 

At the west end of the Barkul range is the gap of Otunkoza 
(2390 ft.), by which the Ilami-Barkul caravan road crosses into the 
\Mlleyof Dzungaria, and at Urumchi (87° 30' K.), over 200 in. farther 
\vest, is a similar gap (2800 ft.) which facilitates comiiiunication 
between the oasis of Turfan and Dzungaria, l^elwcen thc'se two 
gaps stretches the snow-clad range of the Bogdo ola, which runs 
at an average altitude of some i3,ot)o ft., and rises to an altitude of 
17,000-18,000 ft. in the conspicuous double peak of Turpanat-tagh 
or Topotar-aulic, a mountain which the Mongols regard with 
religious veneration. On the north side of this range the snow-line 
runs at an altitiule of 9500 ft. At the foot of the same slopes 
lies the broad, deep valley of Dzungaria (2500-1000 ft.). On 
the south the li^gdo-ola is flanked by the nearly parallel range of 
the Jargoz, a range which, in contrast to most of the Tiaii-shan 
ranges, carrk's no perpetual snow. But its altitude docs not exceed 

10.000 ft., and its steep rocky slopes meet in a sharp, denticulated 
crest. West of the Urumclii gap, the Bogdo-ola is continued in the 
double range of the Iren-khabirga Mountains (11,500 ft.), which 
curve to the north-west and finally, under the name of the Talki 
Mountains, merge? into the Boro-khoro range. The Iren-khabirga, 
like the Bogdo-ola and the Terskei Ala- tan, arc cap^ied with 
perpct;ual snow, 'they culminate in the. peak of Dos-megen-ora 
at an aFLitude of 20,000 ft. The more southerly of th(? twin ranges, 
tlic Avral-tau, in which is the Arystan-daban pass at an altitude 
of 10.800 ft., terminates in 82“ E., over against the confluence of the 
Kash and the Kunghez (Hi) rivers, 'fhe Boro khoni Mountains, 
with an average elevation of at least 11,500 ft., have all the 
characteristics of a border-ridge, 'fhis range, the slopes of which 
are clothed with Conift^rac between the altitudes of 6000 and 
9000 ft., separates the valley of Kulja (Tli) on the? south from the 
depressions of Zairam-nor (6S20 ft.) and ICbi-iior (670 ft.) in the 
valley of the Boro-tala on the north, the said valley opening out 
eastwards into the wader valley of I )zungaria. I'lie passes in the 
Boro-khoro lie at lower altitud<?s than is usual in the Tian-shan 
ranges, namely at 7000-7415 ft. 

c 3 n its northern side the valley of Boro-tala is skirted by the im- 
portant orographic system of the Dzungarian Ala-tiu, the northern- 
most member of the Tian-shan. Its constituent ranges run from 
E.N.E. to W.S.W. , though some of them have a W.N.W. and E.S.R. 
strike. The two princii)al series of parallel rangt.s possess no common 
names, but arc made up as follows : The northcni series (going from 
east to west) of the Baskan-tau^ Sarkan-tau, Karazryk tiu, Bionyn- 
tau, and Koranyn-tau, running at an average elevation of 11,000- 

13.000 ft., and the southern series of the; Urtak-saryk, Bejin-tau and 
Kok-su (Semenov's Labazy chain), at altitudes of 12,000-14,000 ft. 

IVestern and Suuthefn Tian-shan. —On the north side of the Issyk- 
kul, and separated from the Tcr.skei Ala- tan by that lake, arc the 
twin ranges of the Trans-lli Ala-tau and Kunghei Ala-tau, parallel 
to one another and also to the lake and to th(; Terskei Ala-tau. 
The two chains are connected by the lofty transverse ridge of 
Almaty, Almata or Almatinka. The more northerly range, the Trans- 
Ili Ala>tau, swings away to the north-west, and is continued in 
the echeloned ranges of Kandyk-tau, Kulja-bashi, Khan-tau and 
the Chu-Ili Mountains^ the general altitudes of w’hich lie betw'ecn 
4000 ft. and 9000 ft. These latter ranges separate the Muyun- 
kum desert on the west from the Balkash deserts on the cast. The 
Trans-Ili itself culminates in Mt Talgar at an altitude of 14,990 ft. 
The Kunghei Ala-tau rises nearly 8000 ft. above the Issyk-kiil anti 
lifts its summits higher than 13,000 ft. The passes across the twin 
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^ It may however eventually turn out tliat these ranges, together 
w'ith the Mechin-ola, farther to the north-east and intimately con- 
nected with the Karlyk-tau, belong to the Altai system. 


ranges lie at 8000-11,000 ft. (Almaty pass) in the Trans-Ili Ala- 
tau and at 9000-10,885 ft. (Kurmenty pa.ss) in the Kunghei Ala- 
tau. This last is continued w ithout a break past the w'ostcrn end 
of Is.syk-kul, being directly prolonged by the Al(?xaiuler Mountain 
although parted from them by the gorge of Buam or Bom, through 
which the Issj^k-kul probably once tlraiiied. On luatlier of tliese 
ranges are there any true glaciers. 

The Alexander Moimtains terminate over against the towMi of 
Aulie-ata {71" 20' E.) at the relatively low' altitude of 2460 ft., 
though farther east they rise to 13,000-14,000 ft., and evt'n reach 
1.5,350 ft. ill Mt Semenov. On the north their (Uh livities are steep 
and rugged. They arc crossed by passes at 6550 1 1 ,825 ft. (Shamsi). 

From the middle of tin* Ah'xander range, in about 74'^ a cliain 
know'n as the Talas* tau breaks aw'ay from its south tlank in a W.S.W. 
direction, and from near the w'ostern extremity of this latter two 
parallel ranges, the Cliotkal or Cliatkal (14,000 It.), and the Ala- 
tau, break away in a south-westerly direction, and running ])arallL*l 
to one another and to the river Naryn, or up])tr Syr-darya, 
terminate at right angles to the middle Syr-darya, afb'r it lias 
made its sweeping turn to the north-west. Tin- Talas- tau, some- 
times known as the Urtiik-tau, wdiile the name of Ala tau is also 
exteivled to cover it, has an average elevation of 14,000 -15,000 It., 
but lifts its snow t:a])p(‘d summits to 15,750 ft.; it is crossed by 
passes o,t Sooc ft. 

From near the west end of the Alex«ander range, in about 71" J£., 
the Kara-tau stretches some 270 111. to the north west, btdweeii tlie 
Syr-darya and the Chu. It belongs to the later .M ‘rie.s of transverst; 
utihcavals, and consists almost entirely of sediiuentary rocks. It 
is not clear, how’ever, whether orographically it is i.oiinectcd with the 
Alexaiuler range or with the Talas-lau. Its aMiage elevation is 
5oot» ft., but in places it reachis up to 7000-8000 ft. In the same 
north-westerly to soutli -easterly direction and belonging to the 
same series of later transverse u])heavals are tlu* Ferghana Moun- 
tains, which shut in the plain of Ferghana on tlie north-east, thus 
running athwart the radiating ranges of the '-eutral Tian-shan. 
The Ferghana Mountains, which are cleft by the Naryn (uj)t)i-r 
Syr-darya) KiviT, liavt* a mean altitude of io,o<.)l) ft., but attain 
elevations of 12,7.10 ft. (Suyuk) and are crossed by the 'I'erek jiass 
(distinct from the Terek pass in the Terek Mountains) at an altitude 
of 9140 ft. 

On the south the Ferghana valley is fenced in by the lofty range 
of the Alai, backed by the parallel range of the Trans-Alai. Jkith 
ranges abut at their eastern or I'.X.E. extremity upon the [\amir 
plateau, and both extend in their respective continuations a long 
w'ay out into the desert. The Alai is a w'ell-dcfined ridge w'ltli 
steep slo})cs, and Iiolh it and the Terek-lau, which jwolongs it tow'ards 
the KoksliJ'.l tau, are Hanked ne.xt the I^'erghaiia valley by wdiat 
appear to be tlu? old uplifted .strata both of the old Palaeozoic series 
of metamorphic liim;.stones and ot the newer Tertiary scries of softer 
conglomerates and sandstones. The general altitude ot both ranges 
is 16.ouo-19.ooo ft., but the 'rrans-Alai culminates in pt‘ak Kauf- 
maun (23,000 ft.). The Trans-Alai is a true border range, the ascent 
to it from the Pamir plateau (13,000 ft.) on the south-east being 
gentle and relatively short, while both it and the Alai tower up 
steeply to a height of 11,000-14,000 ft. above the valley of the Alai. 
This valley, which runs up at its east<Mn end to the Muz-tagh-taii, 
is about 75 m. long and is continued towards the soutl':-w'esl by tlu* 
valley ot Karategnin. Its breadtli varies from 3 to 12 in. and ils 
altitude dccrcascvs from 10,500 ft. in the north-east to 8200 ft. in the 
.south-west. It is drained by the Kyzyl su, which, under the name 
of Vakhish, finally enters the Amu-darya. The Alai valley is in ill 
repute because of tlie enormous masses of snow wdiich fall in it in 
the winter. Despite that it is an important highway of communica- 
tion between Bokhara and the Pamirs on the one hand and Kashgar 
ah<l Ferghana on the other. The principal passes over it into the 
valley of Ferghana are Taldyk, 11,605 ft.; Jiptyk, 13,605 ft.; 
Saryk-mogal, 14,110 ft.; Tenghiz-bai, 12,630 ft.; and Kara-kasyk, 
14.305 ft. The ilrst-nametl has been made practicable for artillery 
ami wheeled carria.ges. Tlie Pamir plateau is reached by means of 
the Kyzyl-art pass at an altitude of 14,015 ft. 

Tlic Alai Mountains arc continued westwards in the radiating 
ranges of the Karateghin Mountains, Zaraf.slian Mountains, the 
Hissar Mountains and the Turkestan range, which reach altitudes ol 
18,500^22.000 ft., though peak Baba in the Zarafshaii range reaches 
nearly 20.000 ft. The Tran.s-Alai are continued in the Peter the 
Great Vange, w'hich culminates in the Sandal group at close upon 

25,000 ft. (.see further Bokhara). The passes across these ranges 
are as a rule difficult and lie at altitudes of some 10,000 -13,000 ft. 
The last outlying range of the Tian-shan .system in this direction is 
the Nura-tau, which, like the Kara-tau farther north, belongs to the 
more recent series of upheavals liaving a W.N.W to E.S.E. axis. It 
rises abruptly from the desert and lifts its snowy peaks to altitudes 
of 15,000-16.000 ft., .separating the river Syr-darya from the river 
Zarafshan. The pas.scs over it lie at altitudes of 10,000-13,000 ft. 

Glaciation . — In the central and western parts of the Tian-shan 
there exist numerous indications of former glaciation on an extensive 
scale, e.g. in the Sary-jas, the Tenskei Ala-tau, Khan-tengri, Alai, 
Trans-Alai, Terek range, Trans-Tli Ala-tau, Kunghei Ala-tau. Kok- 
shal-tau, Dzungarian Ala-tau, Alexander Mountains and Talas-tau. 
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Iiuloed, the evidences, .so far as they have been examined, appear 
warrant the conclusion that the region of tlic western Tian-shan, 
from Lake Issyk-kul southwards, was in great part the scene of 
probably five successive glacial periods, each being less severe than 
tJic period which immediately preceded it. At the present day four 
or Jive large glacic^rs stream down the shoulders and embed them- 
selves in tin? hollow flanks of Khan-tcngri — the Semenov at alti- 
tudes of ii.ioo ft., the Mushketov at 11,910-10,920 ft., the 

Inylchik ai 11,320-10,890 ft., and the Kaindy .'it 10,810-^10,040 ft. 
The Tnylchik glacier is« computed to have a length of about 45 m. 
(daciers occur also on Manas mount to the south of the town of 
Aulic-ata. In the Alai region there are other extensive glaciers, e,g. 
the b'edchenko and Shurovsky ghiciers south of peak Kauffmann. 
Generali}’’ speaking, the snow-line runs at 11,500-12.800 ft. above 
.sea, level, a.nd all ranges the peaks of which shoot up above 12,000 ft. 
are snow-c.lad, and all ranges which are snow-clad rise to higher 
altiludcs Ilian 11.500 ft. A feature generally characteri.stic of the 
'I'iaTi -shall as a whole is that the absolute elevation of the ranges 
increase’s gradually from north to south, anti from the centre dccroiises 
towanls both the east and the west. At the same lime the relative 
.'diitudes, or the heights of the mountain ranges above the valleys 
which flank tliem, decrease from north to south. For instance, in 
the Dzungarian Ala-t.'iu, the valleys going south lie successively at 
altitudes t>f 4300 ft. in the Borotala, at 5boo ft. in the Urtjiksaryk 
and at 0820 beside the Zairam nor. Again, while tJic Hi (Kulja) 
vall(;y lie-: at 1300 ft., the Issvk-kul has an altitude of 5300 ft., 
the Koslikar basin, in which the river Chu has its source, reaches 
0070 it., the Son-kul valley 9430 ft., the Ak-sai vJilley. lurth.er east, 
10,000 to 11,150 ft., .'iiul the Chatyr-kul on the north side of the 
Terek Mountains 11.200 ft. In the elevated regions of this ^rart of 
the system, between the Kokshal-tau and the I’amir plateau, the 
snow line runs at a higher level than is usual elsewhere, namely at 
12.500 ft. and even at 13,000-13,800 ft. (jii the Kokiya Mountains. 

Climatic Cotuiitions, — As a rule on all the Tian-shan ranges the 
asccuit from the north is steep and from the south relatively gentle. 
Hut tlic deep lateral indentations {e.g. Kulja) provide a more or less 
easy access up to the loftier table- lands and plateaus of tin? interior. 
Broadly speaking, the climate on tlic north and west of the main 
raii.gu^s is both milder and moister than on the south and east, and 
accordingly the precupitation in the former is relatively heavier, 
namely 10 to 20 in. annually. It used to be supposed that 
tluj 'fian-shan confronted the basin of the Tarim with a steep, 
wall-lila* vcrsanl. But this is not the case. (L Merzbachcr, 
speaking of the slopes of the Khalyk-tau and other neighbouring 
rjin.gcs ol the central 'rian-shan. says that “ nearly everywhere the 
Tian shan slopes away gradually towards the high plain at its 
southern base, in places . . . subsiding gradually in ranges of traiis- 
vtjrsc spurs, wlioso cap^^-likc ends proj(;ct far into the desert, or in 
other places in the ste])-likc tailing off of longitudinal ranges. ... In 
some places limestones appear as projections from the range; at 
others congdonun'ates and Tertiary clay marls form the outermost 
fold.” 1 On the north versant of the ranges the rainfall increases 
from tlu! foot of the mountains upwards, and at yooo-10,000 ft. 
tlio vegetation becomes luxuriant. According to P. P. Semenov, 
the following vegetable zones may be distinguislied on the 
northern slopes: altitudes of 525-1375 ft. are steppe lands, of 
I575-4V’<^^ ft. are the zone of cultivation, 4300-8100 ft. the zone 
of coniferous trees, 8100-9500 ft. alpine pastures, 9500-11,900 ft., 
the higher alpine regions, and above the last limit is the region 
of pcjrpotual snow. The .south i cr.sant, on the other hand, is barren 
and desolate below tlie 10,000 ft. limit and above tliat it is dotted 
with .scanty patches of grass and l)ush vegetation. 1 ts general asj>ect 
is that of rugged slopes of bare rock, seamed with the l>cds of drj^^ 
torrents choked with gravel (see further Turkestan, West). 

Routes . — The traditional routes between China on the one »idc 
and West Turkestan and l\;r.sia on the other have from time imme- 
morial crossed the Tian-shan system at some half a dozen, points. 
After traversing the desert of Gobi from Sa-chou to Hami, the great 
northern n)uto crossed over into the Dzungarian valley either by 
the Otun-koza depression or by the gap at Urumchi, or else it 
proce()ded over the Muz-art pa.ss on the east side of Khan-tcngri or 
over the Bedel pa.ss in the Kokshal-tau and so down into the valley 
of Kulja. The sh()rtest route, though not the easiest, between 
Kashgar and Fast Turkestan in the east and Ferghana and West 
Turkestan in the west is over the Terek pass or the pass at the head 
of the ALii valley, a dangerous route in winter by rca.son o^the vast 
quantity of snow which usually accumulates there. 
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zentralc’ii Ticn-schan,” in Mitteilungen dcr geog. Cesellschaft in Ham- 
hurg (1904) ; and the latter in The Central Tian-shan Mountains (Lon- 
don, 1905). See also G. Brochcrcl’s ” In Asia Centrale,” in Bollettino 
della SocietH Geog. Italiana (1904); P. P. Semenov (or Semyonov), in 
Petermanns Mitteilungen (Gotha, 185H) and in Zeitschrift der Gesell- 
schaft fih Erdkunde zu Berlin (1869); N. A. Syevertsov (Sewertzow), 
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in Zapiski of Ru.'^s. Geog. Soc., 2nd series, vol. xx. (St Petersburg, 
1 ^ 77 ). and Geological and Orographical Description of Turkestan, 
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Materialien zur Morphologic von Turkestan (1880, &c.) ; I. V. Ignatyev 
and A. M. ICrasnov, in Izvestia of the Russ. Geog. Soc. tiSSy); 
A. M. Krasnov, in Zapiski of the same society (t888 ); Dr von 
Almasy, in Mitteilungen der k. k. oestcrreichischen Geog. Gesellschaft 
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Regel, Reisebriefe aus Turkestan (Moscow. 1876); and G. E. 
and M. E. Grum-Grshimailo. Along the E. Tian-shan (in Russian; 
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(1895)1 fy* Saint-Yves, on the ” Terskei Ala-tau,” in Annales de 
giographie (1S98); E. Huntington, " The Mountains of Turkestan,'* 
in Geog. /onzM. (London. 1905); and P. K. Kozlov, “Account of 
Roborovsky's Tibetan Expedition," in Izvestia of Russ. Geog. Soc. 
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TIARA (Gr. T.apa), also called Yegnum, triregnum and corona, 
the papal crowM, a bee-hive shaped, somewhat bulging head- 
covering, ornamented with three crowns (wiiencc triregnum or 
“ triple crown.”) It has no sacral character, being solely the 
ensign of sovereign power (cf. Innocent III. Serm. vii. in S, 
Silvest \ ^^Pontirex romaniis in signum imperii utitur regno”), 
and is therefore never worn at liturgical functions, when the pope 
always wears the mitre. 1'he tiara is lirst mentioned, under the 
name of camelaticum, in the Vita of Pope Constantine (d. 715), 
and next under the name of pileus phrygius or phrygium, or 
the Constitutum Constantini, the so-called ” Donation of Con- 
stantine.” In the 9th century it appears in the 9th Ordo of 
Alabillon in connexion with the description of the consecration of 
the pope. On papal coins it first appears on those of Sergius III. 
(d. 911) and then on those of Benedict VII. (d. 983). At 
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this period it was, according to the Ordo above mentioned, a 
sort of cap of white stufl, and helmet-shaped. Before the 9th 
century the tiara w^as certainly without any crowm; any such 
ornament would not have been in keeping with the circum- 
stances of the time, and seems also to be excluded by the terms 
of the Constitutum Constantini. It is quite uncertain when the 
crowm was first added. It is true that Mabillon’s 9th Ordo calls 
this head-gear regnum, but it appears to know nothing of a 
crown. The papal coins and a few pictures of the loth and nth 
centuries leave it doubtful w^hether the ornainental band at 
the low'cr edge of the tiara is intended to represent a crown or 
merely a decorative orphrey (aurifrisium). At the beginning of 
the 12th century, how^ever, the papal tiara was already decorated 
with a circlet, as the Ordo of Benedict {c. 1140) and statements 
made by Bruno of Segni and Suger, abbot of St Denys, prove ; but 
it is only in representations of the tiara dating from the late 13th 
century chat the ciridet appears as a regular spiked crown. The 
two pendants at the back of the tiara {caudae, injulae) are like- 
wise only traceable to this period. The second circlet was 
added by Boniface VIII., as is proved by three statues executed 
during his lifetime (one in the Lateran church and two in the 
cr>^pt of St Peter’s). Perhaps this was due only to the pope’s 
love of display, but possibly the two crowns were intended to 
symbolize Boniface’s views as to the twofold nature of the 
papal authority. In the inventory of the papal treasury made 
in 1316 the tiara is described as having three crowns; the 
third must therefore have been added under Benedict XL 
or Clement V. The monumental effigy of Benedict XI. in S. 
Domenico at Perugia still has a J.iara with one circlet in the 
antique fashion of the 13th century ; that of John XXII. showed 
only two crowns. The earliest monumental effigy of a pope 
giving an example of a triple-crowned tiara is now, therefore, 
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that of Benedict XII. (d. 1342), of which the head is preserved 
in the museum at Avignon, while an effigy of the same pope in 
the crypt of St Peter’s at Rome has a tiara with only two crowns. 
Since Benedict XII. the triple-crowned tiara has appeared 
regularly on the monuments of the popes. The crowns are 
essentially uniform, though the ornament varies (leaves or 
spike^. 

Outside Rome it was still a considerable time before the triple- 
crowned tiara appeared in representations of the popes, and as late 
as the 15th century they are sometimes pictured with the single- 
crowned tiara. The reason for the addition of the third crown is 
unknown. The .symbolism now attached to the triple crown 
(authority over heaven, earth and hell, or the temporal power and 
the powers of binding and loosing) is certainly not the original 
explanation. 

SeA-eral baseless hypotht'ses have been advanced as to the origin 
of the papal tiara. In all probability the camelaxicum^ the oldest 
form of the tiara, came into use under the Greek and Syrian popes 
ot the 7th, or the beginning ot the 8th century, perhaps even un<ler 
Pope Constantine himself. The prototype of the camelauciim must 
undoubted lyjbe sought at Constantinople in the head-ornament form- 
ing part of tlxc Byzantine court costume. (J. J3ra.) 

TIARET {Tahert),2i town of Algeria, in the Tell Atlas, depart- 
ment of Oran, 122 m. S.E. of Mostagancm by rail. It occupies 
an important strategic position on a pass through the mountains 
at an elevation of 3552 ft. Pop. (1906), 5778, of whom 3433 
were Europeans. The Wadi Tiaret flows through the town in 
a series of ca.scades. The upper town, the residential quarter, 
is on the right bank of this stream. The citadel occupies a 
separate hill on the other side of the wadi. The chief busine.ss 
centre is the lower town where are also the principal public 
buildings. On another hill opposite the citadel is the native 
town. 

The citadel occupies the site of a Roman station believed to 
be that of Tingurtia. Tiaret (Berber for “ .station ”) w^xs a 
town of note at the time of the Arab invasion of North Africa 
in the 7 th century and is stated by I bn Khaldun to have oflercd 
a stubborn resistance to Sidi-Okba. In 761 it was taken by 
Abdurrahman ibn Rostem, the founder of the dynasty of the ' 
Beni Rustam (Rostem). Their empire, which during the reign 
of Abdurrahman (761-784) and his son Abdul Wahab (784-823) 
extended over the greater part of the modern Algeria, was known 
as the Ibadite E npire from Abdallah ibn Ibad, the founder 
of the heretical sect to which Abdurrahman belonged. The 
Ibadites represented the moderate section of the Kharijites 
(see Mahommedan Religion). Seven princes of the Rustamite 
house succeeded Abdul Wahab at Tiaret, but in 909 the dynasty 
was overthrown by the Eatimite general al $hi*i. Two years 
later Tiaret was captured by Massala ibn Habbus of the Miknasa 
dynasty of Morocco, and after his death in 924 two other princes 
of the same house maintained their independence, but in 933 
the Fatimites again gained the master\^ The Ibadites after 
being expelled from the Tell, took refuge in Wargla. They 
were driven thenee in the iith century and migrated to Mzah, 
where their descendants still profess the Ibadite doctrines (see 
Mzabites). After its second capture by the Patimites, Tiaret 
ceased to be the capital of a separate state. P'or a long period 
it was included in the sultanate of Tlem^en, and in the i6th 
century fell to the Turks. It was one of the chief towns 
of Abd el Kader, but was occupied by the French in 1843. 
At Takdempt, 6 m. west of Tiaret, Abd el Kader had his 
principal arsenal. About a mile from Takdempt arc ruins of 
a town supposed to be the remains of the Ibadite capital. 
Eighteen miles S.S.W. of Tiaret are the sepulchral monuments 
known as the Jedars (sec Algeria: § Archaeology). 

TIBBU, or Tebu (‘‘ Men of Tu,” i.e. “ of the rocks '’), a nomad 
negro-Berber race of the eastern Sahara, their territory being 
conterminous westward with that of the Tuareg Berbers. | 
Roughly, their domain is some 200,000 sq. m. Their wTstern- 
most settlements are the oases of Agram, Kawar and Jebcido, 
their northernmost the distj^ct of Gatron (Qatrun) within the 
Fezzan frontier, while south and south-east they merge gradually 
in the negroid populations of Kanem, Bornu (Chad basin), 
Wadai and north-west Darfur, But the bulk of the nation is 


concentrated in the region of Tibesti or Tu, hence their name. 
There arc two main divisions — the northern Teda, orless negroid 
Tibbu, and the southern Daza, or more negroid Tibbu. Some- 
what more distantly connected with the same family are the 
Bade of the eastern and south-eastern oases and the Zoghawa 
(Zaghwa) of Darfur. The Tibbu are variously estimated as 
numbering from 60,000 to 100,000, but their districts are so 
little known that these figures are not to be relied on. 

The Tibbu are usually ideiitiiieJ with the Garamantes of Herodo- 
tus (iv. 1 83) , whose capital was Garama (Idrisi’s Genua) in Phazania 
(Fezzan), and of whom Ptolemy already spoke doiil^tfidly as Ivthio- 
])ians (Negroes ? ) : ’'Oyruv icol avrutv IjSrj fiaWov AiOiSirwi' (i. 8). 
But Leo African us transfers them to the Berber connexion, whos(‘ 
fifth great division he deals with under the names ot Gumori (Gara- 
mantes ?) ami Bardaei or Bardoa, that is, the Teda of the Bardai 
oasis, Tibesti.^ I.astly Heinrich Barth on linguistic grounds 
grouped them with the Kaiuiri of Bornu, who are undoubtedly 
negroes; and since his time (1852-1853) the Tibbu ha\ c been n'gardcd 
by most ethnologists as a negroid people.- Gusta\' Nachligal, wdu) 
studied them carefully (1870-1873), although his own inferences 
are somewhat vague, supplies sufficient evidtmee lor a solution of 
this difficult ethnological problem. There can be little doubt that 
the Teda, or true Tibbu, ])robably identical with the Tedamansii, 
a branch of the Garamantos, placed by Ptolemy south of the Sania- 
rnycii in Tripoli tana, physically resemble their vvcst(Tn Tuareg 
neighbours. They arc a pure homogeneous race, who have for 
ages undergone no perceptible change in their rocky homes, and 
are still distinguished by the regular features, long black ringlclv 
hair, haughty bearing and fierce expression common to so many 
of the Berber peoples. Mostly of middle size, they arc finely pro- 
portioned, except the somewhat too small hands and h'et, with 
lighter complexion than that of the southern Da/a, ami no trace 
of the flat nose, thick tumid lips, or other marked characteristics 
ot tile true negro. “ 'fheir women are charming while still in the 
bloom of youth” (Keane’s Rechis, xxii. 429). But there has 
been a general displacement of the race southwards; and, while 
a few linger in the northern Gatron anrl Kufara districts, large 
numbers have since medieval times penetrated into tlie Kanem, 
Bornu, Watlai and Darfur rt'gions t)f ci ntral Sudan. Hitc they have 
everywhere merged in the natives, so that in the Daza, Kanembn, 
Kanuri, Baele and Zogh?iwa groups tin* Tibbu race presents all 
the shades of transition between the true negro and the tnui 
Berber. 

The same transitional stage's are observed in the Tibbu forms oL 
speech, which constitute a widespead linguistic family, whose most 
archaic and purest branch is tlie Tt'daga of Tibesti (Nachtigal). 
'I'hrough the southern Dazaga the 'fedaga merges in the more highly 
eloveloped and more recent Kanem, Bornu (Kanuri), Ennedi (Jiaelt) 
and Darfur (Zoghawa) dialects, which, owing to the absence' of 
grammatical gender and some oilier structural fi'atures, are usually 
classed as negro languages. But a negro tongue could not have 
arisen among the people of Ilamilic speech of the Tibesti uplands, 
an<l the explanation of this linguistic difficulty is obviously the same 
as that of the physical ])uzzle. The negro aifinities of the southern 
imrmbers of the group have arisen through assimilation with the 
original and now partly displaced nt'gro idioms of central Sudan. 
There remains the final difficulty that Tech’.ga itself has nothing 
in common with the Berber or any Hamitic tongue. If, therefore, 
it is neither Hamitic nor negro, the only two stock languages recog- 
nized by Lopsius in Africa, how is it to be placed ? Lepsiiis’s 
generalization, inconsistent as it is with the conditions occurring in 
otjicr parts of the continent, must be rejected. Room having thus 
been found for other linguistic families, the Tcdaga of Tibesti may 
be explained as an independent evolution from a primeval Tibliu- 
Berber’germ, analogous to other lingui.stic evolutions in other isolated 
or inaccessible highlaiul regions, such as the Caucasus, tlie Pyrenees 
and the Anahuac table-land, 'fhe common germ has long since 
perished, or can no longer be detectetl, anti the 'I'ibbu anti Berlit^r 
languages stand side by sidt? as fundamentally distinct, while the 
two ract's remain physically one. The Tibbu arc thereforti a Berber 
people, who in their secluded homes liave had time to evolve an 
independent form of spet'ch, which southwards has become largely 
assimilated to the Sudanese negro diah'cts. 

Lying on the tract of the great caravan route between Fezzan 
and Lake Chad, the Tibbu have always l^cen a predatory rac(‘, 
levying blackmail on the convoys passing through their terri- 
tory, maintaining inter-tribal feuds and carrying on constant 

^ See Vat(;r, Mithradates, li. p. 45 of Berlin ed. 1812, and Nachtigal. 
Sahara und Sudan (1881), ii. i8g. 

“ ” Urspriinglich cin Negervolk,” Lepsius, Nubischc Grammatik 
{Einleitun^) (Berlin, 1880). 

® The original inhabitants of the Kufara (Kufra) oa.ses were Teda, 
some of whom survive in a settlement south of Jcbel Nari. Since 
the beginning of the, i8th century they have been replaced elsewhere 
in Kufara by tlie Zwiya /Vrabs from the Leshkerreh oases. 
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warfare with the surrounding Berber and Sudanese populations. 
1’he tribal organization embraces dardai or headmen, maina or 
nobles, and the common folk, while the unwritten law of custom 
rules supreme over all classes. Their customs are partly negroid, 
partly Arab. They scar their faces like the negroes and wear 
the veil like the Tuareg. 

Sec G. I'. Lyon, Narrative of Travels in Northern Africa (London, 
1821); Gustav Nachtigal, Sahara und Sudan (Berlin and Leipzig, 
1879-1880); Gerhard Rohlfs, Quer durch Africa (1874-1875). 

TIBER (anc. Tiberis; Ital. Tevere), a river of central Italy. 
It traverses the Tuscan Apennines — in* which it rises at a 
point some 12 m. N. of Pievc San Stefano, 4160 ft. above sea- 
level— in a series of picturesque ravines, skirts the west foot of 
the Sabine Mountains in a broad shallow valley, then crosses 
the Roman Campagna, cutting its way through Rome, and 
finally enters the 'lyrrhcnian (Mediterranean) Sea by two arms at 
Ostia and Fiumicino, the latter artificial. Its principal tribu- 
taries are the Paglia, the Nera and the Anio or Tcverone, and | 
it is generally navigable by boats up to the confluence of the 
Nera, a distance of 104 m., though, owing to the rapidity of 
the current, there is very little navigatio/i above Rome. The 
total length of the river is 240 m., of which 21 m. lie between 
Rome and the sea. This latter portion of the river’s course is 
tortuous, but in spite of this, and although the depth varies 
from only 7 to 20 ft., and in places at low water docs not 
exceed 4 ft., it is nevertheless navigated by vessels up to 180 
tons burden and proposals have been made to embank and 
ciredge it so as to increase this depth to 8 ft. at least, or to build 
a ship canal up to Rome. The area of the Tiber basin is 6845 
sep m. The stream is heavily charged with sediment, and from 
that circumstance got its ancient epithet of flavus (tawny). 

It does not, howe\Tr, form a delta proportionate to the volume 
of its water, owing to a strong sea current flowing northwards 
close to the shore, to the sudden sinking of the sea to a great 
depth immediately of! the mouth of the river, and possibly also 
to the permanent subsidence of the Italian coast from the Tiber 
mouth southwards to Terracina. Still it has advanced at each 
mouth about 2 m. since Roman times, while the effect of the sedi- 
ment it brings down is seen on the north-west almost as far as Palo 
(anc. AUium)y and on the south-east beyond Tor Paterno (see 
I.AURKNTi N A Vi a) ill the gradual advance of the coast. The rate 
of advance at Fiumicino is estimated at 13 ft. per annum. From 
Rome to the sea the fall is only 6*5 : 1000. I'he arm which 
reac hes the sea at Fiumicino is a canal, dug by Claudius and 
im])roved by drajan (see Portus), which partially silted up 
in the middle ages, and was reopened for navigation by Paul V. 
in i6t2, 2\ m. long, 80-130 ft. wide, and with a minimum depth 
of 5 ft. The lower course of the Tiber has been from the earliest 
ages subject to frequent and severe inundations; of more recent 
ones, those of 1598, 1870 and 1900 have been especially destruc- 
tive, but since the year 1876 the municipality of Rome, assisted 
by the Italian Government, has taken steps to chccl<i| and 
possibly to prevent these calamities within the city by 
constructing embankments of stone, resting on caissbns, for a 
total distance (counting in both sides of the river) of 6 miles. 
The flood of 1900 carried away about J m. of the new embank- 
ment on the right bank of the right arm opposite the i.sland 
owing to the faulty planning of the course of the river at 
that point, which threw the whole of the water into the right 
arm, and except in flood time, left the left arm dry — a fault 
which has since been corrected. ♦ 

In the prehistoric period tlie mouth of the Tiber must have been 
situated at the point where the hills which follow it on each side 
ccasc, about 12 m. below Rome. On the right bank they are of 
pliocene gravel, on the left of tufa; and on the latter, on a cliff 
above the river (the ancient Puilia saxa) stood Ficana (marked by 
the farmhouse of Dragoiiccllo) , which is said to have ow<ul its origin 
to Ancus Martins. Beyond these hills the low coast belt formed 
by the solitl matter brought down by the river begins; and on 
each sid(^ of the mouth in the flat ground were salt marshes (sec 
Ostia; Portus). The flood of 1900, when the river both above 
and below Rome extended ovt;r the whole width of its valley, from 
hill to hill, and over mo.st of the low ground at its mouth, gave un 
idea of the conditions which'must have existed in prehistoric days. 


I TIBERIAS, a town on the western shore of the Sea of Galilee 
(to which it gives its modern Arabic name, Bahr 'fubariya, i.e. 
Sea of Tiberias). It has a population of about 4000, more than 
half of whom are Jews (principally Polish immigrants). It 
stands in a fertile but fevcr-stricken strip of plain between the 
Galilee hills and the sea-shore. It is the scat of a kaimmakam or 
sub-governor, subordinate to the governor of *Akka. Tl^re are 
Latin and Greek hospices here, as well as an important mission, 
j with hospital and schools, under the United Free Church of 
! Scotland. The pre-Herodian history of ihc city is not certain. 

I There is a rabbinical tradition that it stands on the site of a city 
I called Rakka, but this is wholly imaginary. Josephus (Ant, 
j xviii. 2, 3) describes the building of Tiberias by Ilcrod Antipas 
I near a village called Emmaus, where are hot springs. This is 
i probably the Ilammath of Jos. xix. 35. The probability is that 
I Herod built an entirely new city; in fact, the circumstance 
that it was nece.ssaryto disturb an ancient graveyard proves 
there were here no buildings previously. The graveyard was 
probably the cemetery of Ilammath. Owing to this necessity 
Herod had a difficulty in peopling his city, and, indeed, was 
compelled to use force (Jos. Ant., loc, cit.) to cause any but the 
dregs of the populace to incur defilement by living in a place 
thus unclean. On this account Tiberias was long regarded with 
aversion by Jews, but after the fall of Jerusalem it was 
settled by them and rose to be the chief centre of rabi)inic 
learning. 

The building of the city falls between a.d. t6 and a.d. 22. 
It was named in honour of the emperor Tiberius, and rapidly 
increased in luxury and art, on entirely Greek models. Pro- 
bably because it was so completely exotic in character it is 
pas.sed over in almost total silence in the Gospels — the city 
(as opposed to the lake) is mentioned but once, as the place from 
which came boats witli sight-seers to the scene of the feeding 
the five thousand (John vi. 23). There is no reason to suppose 
that Christ ever visited it. The city surrendered to Vespasian, 
who restored it to Agrippa. It now became a famous rabbinic 
school. Here lived Ral3bi Judah hak-Kadosh, editor of the 
Mishnah) here was edited the Jerusalem Talmud, and licrc are 
the tombs of Rabbi Aijiba and Maimonides. Christianity nc^Tr 
succeeded in establishing itself here in th(» Byzantine period, 
though there was a bishopric of 'liberias, and a church built by 
Constantine. In 637 the Arabs captured the town. The 
crusaders under lancred retook it, but lost it to Saladin in 1187. 
In the i6th rentury the city was rebuilt by Joseph ben Ardut, 
subvented by Dona Gracia and Sultan Suleiman. An attempt 
was made to introduce the silk industry. In the 18th century 
it was fortified and occupied by the famous independent sheikh 
! Dhahir el-Amir. 

Tiberias is notoriously dirty and proverbial for its fleas, 
whose king is .said by the Arabs to hold his court here. Most 
of the town was ruined by the earthquake of 1837. The mo.st 
interesting buildings are the ruins of a fortress, perhaps Herodian, 
.south of the town, and an ancient synagogue on the sca-coast. 
'fhe hot springs mentioned by Josephus (and also by Pliny) 
arc about half an hour’s journey to the south. (R. A. S. M.) 

TIBERIUS [Tiberius Ci.audius Nero] (42 b.c.-a.d. 37), 

1 Roman emperor, was born on the i6lh of November 42 B.r. His 
^ father, who bore the same name, was an officer of Julius Cae.sar, 
who afterwards proposed to confer honours on the assassins, then 
joined Mark Antony’s brother in his mad attack on Octavian, 
took refuge with Mark Antony, and returned to Rome when the 
general amnesty was proclaimed in 39 n.c. Livia, the mother 
of Tiberius, was also of the Claudian family, out of which her 
father had passed by adoption into that of the Livii Drusi. Early 
in 38 Livia was amicably ceded to Oc tavian (the future Augustus), 
and three months after her new marriage Drusus, brother to 
Tiberius, was born. Livia had no children by Augustus, and 
therefore devoted all her remarkable gifts to the advancement 
of her sons. Tiberius passed through the list of state offices 
in the usual princely fashion, Ifeginning with the quaestorship 
at the age of eighteen, and attaining the consulate for the 
first time at twenty-nine. From the great capacity for civil 
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affairs which he displayed as emperor it may be inferred that he 
applied himself wiih determination to learn the business of 
government. 

But from 22 to 6 B.c. and again from a.d. 4 to 10 by far the 
greater part of Tiberius’s time was spent in the camp. His first 
service was as legionary tribune in one of the desperate and 
^ arduous wars which led to peace in the Spanish Peninsula 
through the decimation, or rather the extermination, of the 
rebellious tribes. In 20 B.c. Augustus sent Tiberius with an 
army to seat I'igranes of Armenia on the throne as a Roman 
vassal. When 'riberius approached the frontier of Armenia, he 
found its throne vacant through the assassination of the king, 
and Tigranes stepped into his place without a blow being struck. 
Tiberius crowned Tigranes king with his own hand. Then the 
Parthian monarch grew alarmed, and surrendered “ the spoils and 
the slandar -s of three Roman armies.” The senate ordered a 
thanksgiving such as was usually celebrated in honour of a great 
vict(Ty. The following year was passed by Tiberius as governor 
of Transalpine Gaul. In the next year (15) he was despatched 
to aid his brother Driisus in subjugating the Raeti and Vindclici, 
peoples dwelling in the mountainous region whenc'e the Rhine, 
Rhone and Danube take their rise.^ Drusus attacked from the 
eastern side, while Tiberius operated from the upper waters 
of the Rhine, and by stern measures the mountaineers were 
reduced to a state of quietude, and could no longer cut com- 
munications between northern Italy and Gaul, nor prosecute 
their raids in both countries. In 12 B.('. Agrippa, the great 
general of Aiigu -tus, died at the age of fifty-onc, leaving Julia, 
the emperor’s only ehild, a widow. Agrippina, daughter of 
Agripjja by an earlier marriage, was wife of Tiberius, and had 
borne him a son, Dnisus, afterwards fath(‘r of Gcrmanicus. 
Livia, with great difficiilty, pre^'ailcd upon Augustus to replace 
Agrippa by Tii.)crius, who was compelled to exchange Agrippina 
for Julia, to his bitter grief. During the year of mourning for 
Agrippa, which delayed his new marriage, 'Hberius was occupied 
with a victorious campaign against the Pannonians, followed by 
successful expeditions in the three succeeding summers. For 
his victories in the Danube regions, the emperor conferred on 
him the distinctions which flowed from a military triumph in 
rcpublicaft iimes (now first separated from the actual triumph), 
and he enjoyed the “ovation” or lesser form of triumphal entry 
into the capital. On the death of Drusus in the autumn of 9 b.c. 
Tiberius, whose reputation had hitherto been eclipsed by that 
of his brother, stepped into the position of the first soldier of the 
empire. The army, if it did not warmly admire Tiberius, 
entertained a loyal confidence in a leader who, as Velleius (the 
historian who serv^ed under him) tells us, always made the safely 
of his soldiers his first care. In the campaign of the year after 
Drusiis’s death Tiberius traversed all Germany between the 
Rhine and the Elbe, and met with slight opposition. But it 
would be too much to believe the statement of Velleius that 
“ he reduced Germany almost to the position of a tributary 
province.” He was rewarded with the full triumph, the military 
title of “ imperator,” and his second consulship, though the 
opposition of the powerful Sugambri had been only broken 
by an act of treachery, the guilt of which should perhaps b< 
laid at the door of Augustus. In 7 B.c. there was another 
but insignificant campaign in Germany . Next year Augustus 
be.stowed on his stepson the tribunician authority for five years. 
Tiberius was thus in the most formal manner associated with 
the emperor in the conduct of the government on the civil side; 
but Tacitus (Ann. iii. 56) goes too far when he says that this 
promotion marked him out as the heir to the throne. 

Tiberius no^v suddenly begged permission to retire to Rhodes 
and devote himself to study. He seems to have declined abso- 
lutely at the time to state his reasons for this course, but he 
ob-stinately adhered to it, in spite of the tears of Livia and 
the lamentations of Augustus to the senate that his son had 
betrayed him. The departure from Italy was as secret as it 
could be made. Years afterwafrds, when Tiberius broke silence 
about his motives, he declared that he had retired in order 
* Horace, Odes, iv. 14. 


to allow the young princes, Gaius and Lucius, sons of Agrippa 
and Julia, a free course. There was perhaps a [portion of the 
truth wrapped up in this declaration. Like Agrippa, who retired 
to Mytilene to avoid the young Marccllus, 'fiberins had clearly 
no tiisteto become the servant of the two children v horn Augustus 
bad adopted in their infancy and evidently destined to be joint 
emperors after his death. But it may well be believed that 
Tiberius, unlike Agrippa, had no burning ambiiion to see himself 
in the place destined for his stepsons; and it ma\' have been in 
his eyes one of the attractions of exile that it rehased him from 
the obligation to ai^ in carrying out the far-reaching designs 
which Livia cherished for his sake. But the (ontemporaries 
of Tiberius were no doubt right in believing that the scandal of 
Julia’s life did more than all else to render his position at Rome 
intolerable. Ilis conduct to her from first to last gi^'cs a strong 
impression of his dignity and self-respect. When at length the 
emperor’s eyes were opened, and he inflicted severe punishment 
upon his daughter, her husband, now divorced by the emperor’s 
aci, made earnest intercession for her, and did what he could 
to alleviate her suffering. At Rhodes Tiberius lived simply, 
passing his time mainly in the company of Grt ek profes.sors, 
with whom he associated on pretty equal terms. He acquired 
considerable proficiency in the studies of the day, among which 
was astrology. But his attempts at composition, whether in 
prose or verse, were laboured and obscure. After five years’ 
absence from Rome, he begged for leave to return : but the boon 
was angrily refused, and Livia with difficulty got her son made 
nominally a legate of Augustus, so as in some degree to veil his 
disgrace. The next two years w'erc spent in solitude and gloom. 
Then, on the intercession of Gaius, Augustus allowed Tiberius 
to come back to Rome, but on the express understanding that 
he was to hold aloof from all public functions — an understanding 
which he thoroughly carried out. 

He had scarcely returned before death removed (a.d. 2 ) 
Lucius, the younger of the two princt's, and a year and a half 
later Gaius also died. The einj)eror was thus left w'ith only one 
male descendant, Agrippa Postumus, youngest son of Julia, 
and still a boy. Four months after Gaius’s death Augustus 
adopted Agrippa and at the siime time Tiberius. The emperor 
now indicated clearly his expectation that Tiberius would be 
his principal successor. The two essential ingredients in the 
imperial authority — the proconsulare imperium and the tribimi- 
da potestaS'—weve conferred on Tiberius, and not on Agrippa, 
who was too young to receive them. Tiberius’ career as a general 
now began anew. In two or three safe rather than brilliant 
campaigns he slrenglhened the Roman hold on Germany, and 
established the winter camps of the legions in the interior, away 
from the Rhine. 

In A.D. 5 it became necessary to attack the formidable con- 
federacy built up by Haroboduus, with its centre in Bohemia. 
At the most critical moment, when Pannonia and Dalmatia broke 
out into insurrection, and an unparalleled disaster seemed to 
be impending, Maroboduns accepted an honourable peace. The 
four serious ('ampaigns w'hich the war ('ost displayed Tiberius 
at his best as a general. When he w'as about to celebrate 
his well-won triumphs, the terrible catastrophe to Varus and 
his legions (a.d. 9) turned the rejoicing into la.sting sorrow', and 
produced a profound change in the Roman policy tow'ards 
Germany. Although Tiberius with his nephew and adopted son 
Germanicus made in a.d. 9 and 10 two more marches into the 
interior of Germany , the Romans never again at templed 10 
hound their domain by the Elbe, but clung to the neighbourhood 
of the Rhine. Tiberius was thus robbed in great part of the 
fruit of his aimpaigns; but nothing can deprive him of the credit 
of being a chief founder of the imperial system in the lands 
of Europe. From the beginning of ii, when he celebrated a 
magnificent triumph, to the time of the emperor’s death in 14 
Tiberius remained almost entirely in Italy, and held rather 
the position of joint emperor than that of expectant heir. 
Agrippa Postumus had proved his incapacity beyond hope, and 
had been banished to a desolate island. In all probability 
Tiberius w^as not present when Augustus died, although Livia 
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spread reports (eagerly amplified by Velleius) of an affectionate 
interview and a lingering farewell. 

Tiberius ascended the throne at the age of fifty-six. What 
struck his cont(.niporarics most was his absolute impenetrability. 
All his feelings, desires, passions and ambitions were locked 
behind an impassable barrier, and had to be interpreted by the 
very uncertain light of his external acts. It is recorded of him 
that only once did he as commander take counsel with his officers 
concerning military operations, and that was when the destruc- 
tion of Varus’s legions had made it imperatively necessary 
not lightly to risk the loss of a single soldier. The penalty of 
his inscrutability was widespread dislike and suspicion. But 
behind his defences there lay an intellect of high power, cold, 
clear and penetrating all disguises. Few have ever possessed such 
mental vision, and he was probably never deceived either about 
the w( akncsscs of others or about his own. For the littleness 
and servility of public life in regions below the court he enter- 
tained a strong contempt. It is a question wheth(‘r he ever liked 
or was liked by a single being; but he did his duty by those with 
whom he was connected after a thorough though stern and 
unlovable fashion. As a general he commanded the full confi- 
dence of his soldiers, though he was a severe disciplinarian; 
yet the men of his own legions greeted his accession to the 
throne with a mutiny. Tiberius proved himself capable in 
every department of the state more by virtue of industry and 
application than by genius. His mind moved so slowly and he 
was accustomed to deliberate so long that men sometimes made 
tile mistake of deeming him a waverer. He was in reality one 
of the most tenacious of men. When he had once formed an 
aim he could wait patiently for years till the favourable moment 
enabled him to achieve it, and if compelled to yield ground 
he never failed to recover it in the end. The key to much of his 
character lies in the observation that he had in early life set 
before himself a certain ideal of what a Roman in high position 
ought to be, and to this ideal he rigidly adhered. He practised 
sternness, silence, simplicity of life and frugality as he deemed 
that they had bc(?ii practised by the Fabricii, Ihc Curii and the 
Fabii. That Tiberius’s character was stained by vice before 
he became emperor, no one who fairly weighs the records can be- 
lieve. The persuasion entertained by many at the end of his 
life that he had been always a monster of wickedness, hut 
had succeeded in concealing the fact till he became emperor, has 
slightly discoloured the narratives we possess of his earlier years. 
The change which came over him in the last years of his life 
seems to liave been due to a kind of constitutional clouding 
of the spirits, which made him what the elder Pliny calls him, 
“ the gloomiest of mankind,” and disposefl him to brood over 
mysteries and superstitions. As this gloom deepened his will 
grew' weaker, his power tended to fall into the hands of unwort hy 
instruments, terrors closed in around his mind, and his naturally 
clear vision was perturbed. 

The change of masters had been anticipated by the Roman 
world with apprehension, but it was smoothly accom^ished. 
Tiberius was already invested with the necessary powers, and 
it may even be that the senate was not permitted the satisfaction 
of giving a formal sanction to his accession. Agrippa Postumus 
was put to death, but Li via may be reasonably regarded as the 
instigator of this crime. Li via indeed expected to share the 
imperial authority with her son. At first Tiberius allowed some 
recognition to the claim; but he soon shook himself free, and 
later became estranged from his mother and held ijp communi- 
cation with her for years before her death. The history of 
Tiberius’s relations with other members of his family is hardly 
less miserable. Perhaps with any other commander than Ger- 
manicus the dangerous mutiny of the troops on the Rhine which 
broke out soon after Tiberius’s accession would have ended in 
a march of the discontented legions upon the capital. The 
perilous episode of Arminius caused the recall of Germanicus 
and his despatch to the East on an honourable but comparatively 
inactive mission. The pride and passion of Agrippina, the grand- 
daughter of Augustus and wife of Germanicus, tended to open a 
breach between the husband and the emperor. In his Eastern 
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command Gennaniens found himself perpetually watched and 
even violently opposed by Piso, the governor of Syria, who was 
suspected to have received secret orders from I’iberius. When 
Germanicus died at Antioch in a.d. 19, the populace of Rome 
combined with Agrippina in demanding vengeance upon Piso; 
and the emperor was forced to disown him. The insinuation, 
conveyed by Tacitus, that Piso poisoned Germanicus o«i orders 
from Tiberius, will not stand criticism. The death of Germanicus 
was followed four years later by that of the emperor’s son Drusus. 
These two princes had been firm friends, and Livilla, the wife of 
Drusus, was sister to Germanicus. Years afterwards it vrus 
found that Drusus had fallen a victim to the treachery of his wife 
Livilla, who had joined her ambition to that of the emperor’s 
minister of state Sejanus. When Drusus died, Tiberius nomi- 
nated two of Agrippina’s sons as his heirs. But Sejanus had 
grown strong by nursing the emperor's suspicions and dislike 
for the household of Germanicus, and the mother and the princes 
were imprisoned on a charge of crime. In his memoirs of his 
own life Tiberius declared that he killed Sejanus because he had 
discovered that he entertained a mad rage against the sons of 
Germanicus. But the destruction of Sejanus did not save 
Agrippina and her two children. The third son Gains Caesar 
(Caligula), lived to become emperor when Tiberius died in ^’,7. 

Throughout his reign Tiberius strove earnestly to do his duty 
to the empire at large; his guiding principle was to maintain 
with an almost superstitious reverence the constitutional forms 
which had been constructed by Augustus. Only two changes 
of moment were introduced. The imperial guard, hitherto only 
seen near the city in small detachments, was by the advice of 
Sejanus encamped permanently in lull force close to the widls. 
By this measure the turbulence of the populace was kept in 
check. The offi('er in command of the guard became at once 
the most important of the emperor’s lieutenants. The other 
change was the practi('.ally complete abolition of the old comitia. 
But the senate was treated with an almost hypoc ritical defer- 
ence, and a pedantically precise compliance with the old republi- 
can forms was observed towards the senatorial magistrates. 
The care expended by Tiberius on the provinces w^as unremitting. 
ITis favourite maxim was that a good shepherd should shear the 
flock and not flay it. When he died he left the swITject pe’oples 
of the empire in a condition of prosperity such as they had never 
known before and never knew^ again. Soldiers, governors and 
officials of all kinds were kept in wholesome dread of vengeance 
if they oppressed those beneath them or encouraged irregularity 
of any kind. Strict economy permitted light taxation and 
enabled the emperor to show^ generosity in periods of exceptional 
distress. Public security both in Italy and abroad w'as main- 
tained by a strong hand, and commerce was stimulated by the 
improvement of communications. Jurisdiction both within and 
without the capital was on the whole exercised with steadiness 
and ecjuity, and the laws of the empire w^ere at many points 
improved. The social and moral reforms of Augustus were 
upheld and carried further. Such risings against the emperor’s 
authority as occurred within the Roman domain were put down 
with no great difficulty. The foreign or rather the frontier 
policy was a policy of peace, and it was pursued with consider- 
able success. With few exceptions the duties of the Roman 
forces on the borders were confined to watching the peoples 
on the other side while they destroyed each other. On the 
Rhine, at least, masterly inactivity achieved tranquillity which 
lasted for a long period. 

The disrepute which attaches to the reign of Tiberius has 
come mainly from three or four sources— from the lamentable 
story of the imperial household, from the tales of hideous de- 
bauchery practised in deep retirement at Capreae during the 
last eleven years of the emperor’s life, from the tyranny which 
Sejanus was permitted to wield in his master’s name, and from the 
political prosecutions and executions which Tiberius encouraged, 
more by silent compliance than by open incitement. The 
stories of immorality are recorfied chiefly by Suetonius, who has 
evidently used a poisoned source, possibly the memoirs of the 
younger Agrippina, the mother of Nero. Tiberius loved to 
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shroud himself in mystery, and such stories are probably the 
result of unfriendly attempts to penetrate the darkness. If 
history ventures to doubt the blackness of Theodora, that of 
Tiberius grows continually lighter under the investigations of 
criticism. Suetonius makes the emperor’s condition to have 
been one of mania, issuing frequently in the abandonment of 
9 II moral restraint. But in that case the authority of 'Fiberius, 
which was as firmly upheld during the years spent at Capreae 
as it had been earlier, must have fallen to pieces and come to an 
end. With respect to Sejanus, it is impossible to acquit Tiberius 
of blame. If he was deceived in his favourite he must have been 
willing to be deceived. He conferred on Sejanus a position as 
great as had been held bvAgrippa during the reign of Augustus, 
and the minister was actually, and all but formally, joint 
emperor. Of the administrative ability of Sejanus there can be 
no question; but the charm and secret of his power lay in the 
use he made of those apprehensions of personal danger which 
seem never to have been absent from his master’s mind. The 
growth of “ delation,” the darkest shadow that lies on the reign, 
was mainly a consequence of the supremacy and the arts of 
Sejanus. Historians of Rome in ancient times remembered 
Tiberius chieily as the sovereign under wlio.se rule prosecutions for 
treason on slight pretexts first became rife, and the hateful race 
of informers was first allowed to fatten on the gains of judicial 
murder. Augustus had allowed considerable licence of speech 
and writing against himself, and had made no attempt to set up 
a doctrine of constructive treason. But the history of the state 
trials of Tiberius’s reign shows conclusively that the straining 
of the law proceeded in the first instance from the eager flattery 
ol the senate, was in the earlier days checked and controlled 
to a great extent by the emperor, and was by him actjuicsced in 
at the end of his reign, with a sort of contemptuous indifference, 
till he developed, under the influence of his fears, a readiness to 
shed blood. 

The principal authorities for the reign of Tiberius are Tacitus and 
Suetonius. The Anrtals of 'i'acitus w’cre not pul)lished till nearly 
eiglity years after the death of Tiberias. He rarely quotes an 
authority by name. In all probability he drew most largely from 
other historians who had prec(*ded him; to some ext(*nt he availed 
himself of oral tradition; and of archives and original ri;cords 
he Made sdnv:?, but comparatively little, use. In his Iiistory of 
Tiberius two influences wvvc at work, in almost equal strength ; on 
the one hand he striv('s continually after fairness; on the other 
the bias of a man stevped in senatorial traditions forbids him to 
attiun it. No historian more frc(juently ndutes himself. Suetonius 
was a biographer rather than an historian, ami the ancient bio- 
graplicr was even less given to c.\hau.stive in(]uiry than the ancient 
historian; moreover Suetonius was not gifted with great criticiU 


faculty, though he told the truth so far as he could see it. His 
Lives of the Twelve Caesars was written nearly at the time when 
Tacitus was composing the Annals, but was ])ublishcd a little later. 
Velleius ratcrculiis is by far the oldest authority for any part of 
Tiberius's life. He had been an ofllic(T under TilxTius, and he 
eulogizes his old general enthusiastically — feeling it necessary, 
however, to do less than justice to the achievements of Germanicus. 
To Velleius all dcfciulers of Tiberius have t'agt;rly a])p(;aled. In 
truth it is his silence alone which aflords any external aid in repelling 
the charges of Tacitus and Suetonius, and the fact that Velleius 
published his work in the lifetime of his master depri\ cs that silence 
of its value. The eulogy of Sejanus which is linked with that of 
Tiberius must needs shake faith in the scrupulou.sncss of the author. 
It is still doubtful wlu^ther Dio Cassius (whose History ended with 
the year 229) in his narrative of the reign of Tiberius is to any great 
exttmt independent of 'I'acitus. In recent times a considerable 
mass of in.scriptions has added to our know' ledge of the administra- 
tion of this em])eror. The chief account of Tiberius in hhiglish is 
that contained in Dean Merivalc's History of the Jiomans under 
the Empire. Professor E. S. Be<;sly has w'rittcn an inttiresting 
defence of him in his Catiline, Clodius and Tiberius (1878). 'Ehc best 
recent history of this period is Hermann Schiller's Ceschichte der 
rontfschen Kaiserzeit (uotha, 1883). Much historical information 
is given in the editions of the Annals of Tacitus, of w hich the best 
in English is that of Fiirneaux (Oxford, i88.|); Freytag, Tiberius 
and Tacitus (Berlin, 1870) (following Stahr, Tiberius, l^erlin, 1863). 
exj)oses the incoiLsistencics of 'Facitus' account. Many mono- 
graphs have since appear etl, wnitten on similar lines, among which 
may be montione<l Ihnc, Zur Khrenrettung des Kaisers Tiberius 
(Strassburg, 1892); (ionlile, l/Imperatore Tiberio secovdo la moderna 
critica storica (1887); J. C. 'Farver, Tiberius the Tyrant (1902). The 
principles cd the imperial administration of the province's by TibiTius 
hav’e been treated by Mommsen in the fifth volume of his History 
of Rome, translated into English by W. 1 '. Dickson (tS86). 

(J. S. K.) 

TIBESTI, a mountainous and little known region of the central 
Sahara, inhabited by the Tibbu (q.v.). The country \vas partly 
explored in 1870 by Gustav Nac.htigal; it had not been again 
visited by JCuropcans up to 1910, though French officers had 
reached Borku on its southern borders. By the Anglo-French 
declaration of the 21st of March 1899 Tibesti was included in 
the French sphere of influence in North Africa. 

TIBET, or Thibet, a country of central Asia. It is the highest 
country in the w'orld, comprising table-lands avt'raging over 
16,500 ft. above the sea, the valleys being at 12,000 to 
17,400 ft., the peaks at 20,000 to 24,600 ft., and the passes at 
16,000 to 19,000 ft. It is bounded on the N. by Turkestan, on the 
hv. by China, on the \V. by Kashmir and Ladak, and on th(^ S. by 
India, Nepal and Bhutan. It has an area of over 1,000,000 
sq. m., and an estimated population of about 3,000,000, bt'ing 
very’ .sparsely inhabited. 

Origin of Name. —The Tibetans call their country Bod, which 
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word in colloquial pronunciation is aspirated into Bhod or Bhot, 
and in the modern Lhasa dialect is curtailed into Bho, Hence 
the country is known to Indians as Bhoty and the inhabitants 
as Bhdt'ias, This territory came to be known to Europeans as 
“ Tibet evidently because the great plateau with its uplands 
bordering the frontiers of China, Mongolia and Kashmir, through 
which travellers communicated with this country, is called by 
the natives T 6 -bhot (written stod-bod) or “ High Bod ” or Tibet,” 
which designation in the loose orthography of travellers 
assumed a variety of forms. Thus in Chinese annals are found 
Tu-bat (5th century, a.d.), Tu-po-te, Ti^-bu-iCj T*u-bo-te (loth 
and nth centuries) and at the present day T^u-fan (fan, as 
Bushel! shows, being the same Chinese character which had 
formerly the sound of po); in Mongolian, Tiibet, Tobot; in 
Arabic, Tubbet; Istakhri (c. 590), Tobbat; Rabbi Benjamin 
(1165), Thibet] J. de Plano Carpini (1247), Thabet; Rubruquis 
(1253), Marco Polo (1298), Tebet; Tbn Batuta (1340), Thabat; 
Ibn Ilaukal (976), A 1 Binini (1020), Odoric of Pordenone 
{c, 1328), Orazio della Penna (1730), Tibet, which is the form now 
generally adopted. The inhabitants of Tibet call themselves 
Bod-pa (pronounced usually Bhb-pa), or “ people of Bod.” 
Other Tibetan epithets for the country sometimes used by 
floweiy^ native writers are “ The Icy Land ” i Gang 5 -c'an)ii\\{l the 
“ Count y of the Red Faces ” {Gdong-mar-gyi yiil). The Chinese 
name for central Tibet is Wei-Ts'ang, which is a tnanscription of 
the Tibetan designation of the two provinces U and Tsang 
(spelt dbus’gtsang) that constitute central Tibet. Among the 
Mongols, Tibetans are called 'Tangutu and the country Baroniala 
or the “ right side,” in contradistinction to Dzbatala or left 
side,” which was their own name for Mongolia itself. 

Geography . — Physically Tibet may be divirled into two parts, the 
lake region in the west and north-west, and the river region, which 

? ')rcads out on throe sides o£ thti lorinor 011 the cast, south, and west. 

ho lake region extends from the Paiigong t’so (t’so — lake) in Ladak, 
near the source of the Inrlus, to tlie souro<5S of the .Salween, tin; 
Mekong and the Yangtsc. This regiim is called the Chang-t*ang 
{Byang tang) or “ Northern Plateau by the people of Tibet. It 
is some 700 m. broad, aiK.l covers an area about equnl to that of 
France. From its great distanct; from the ocean it is (extremely 
arid, and possesses no river outlet. The mountain ranges are 
spread out, rounded, disconnect(;d, sej^arated by fLit valleys rel.i- 
tivcly of little depth. The country is dotted o\'er with largt; aiul 
small lakes, generally salt or alkaline, and intersected by streams, 
and the soil is boggy and covered with tussocks of grass, tluis resem- 
bling the Siberian tundra and tin; Pamirs, Its average altitude is 
over 16,000 ft., the northern portion of it being the highest. Salt 
and fresh-water lakes arc int(;rmingled. The lakes arc generally 
without outlet, or have only a small eftlucnt. riic d(;posils consist 
of soda, potash, borax and common salt. This last is frecpiently 
found pile<l high and split into blocks apparently of artificial forma- 
tion, but probably the result of the action of wind and intense cold. 
The loftiest lake so far as observed is Hospa t'so, near the Lingslu 
plain on the Kashmir frontier; its altitude is given as 17,930 ft. 
The lake region is notccl for a vast number of hot springs, which 
arc widely distributed between the Himalayas and 34® N., but arc 
most numerous to the west of Tengri Nor (north-west of Lhasa). So 
intense is the cold in Tibet that these springs are sometimes repre- 
sented by c()lumns of ice, the nearly boiling water having frozemin the 
act of ejection. The southern portion, from Lake Pangong to I'engri 
Nor, is inhabited by pastoral tribes of Tibetans, and possesses a 
few hamlets, such as Ombo, Kudok and Sen] a jong. The river 
region comprises the upper courses of the Brahmaputra (Yarn 
Tsangpo), the Salween (? Gyama nyul chu), the Yangtszc (Dre chu), 
the Mekong (Nya-lung chu), and the Yellow River (Ma chu). Amidst 
the mountains there arc many narrow valleys, partially cultivated 
from an altitude of 12,000 ft. tlown wards, witn here and there 
fine forests covering the mountain sides. Villages of high stone- 
built houses arc to be found wherever the valley bottoms open out 
enough to afford a little space for agriculture. The nortkern portion 
of Tibet is an arid and* wind-swept desert; but in the southern 
portion the valleys of Lhasa, Shigatsc, Gyantse and the Brahma- 
putra are covered with good soil anti groves of trees, well irrigated, 
and richly cultivated. 

The valley of the Brahmaputra {q.v.), or Yaru Tsang-po or 
simply Tsang-po — the river has also various local names — is the 
great arterial valley of southern Tibet. On the south it is bounded 
by the Himalayas, on the north by a mountain-system still more 
vast. Tliis mountain-system was only vaguely known, in fact its 
existence throughout its length was only suspected, until Sven 
Hedin, during his journeys in 1906-1908, crossed it at several points. 
He found the system to form the chief physiographical feature of 
southern Tibet, and stated it to be “ on the whole the most massive 


range on the crust of the earth, its average height above the sea- 
level being greater than that of the Himalayas. Its peaks are 4000 
to 5000 feet lower than Mount Everest, but its passes average 3000 
feet higher than the Himalayan passes.’* Its extreme breadth is 
about 12 o m. in the central part, its northern limit being marked 
by the chain of lakes running N.W. and S.K. between 30"^ and 33° N., 
beyond which the mountains of central Tibet arc much lower. 
The system at no point narrows to a single range; generally there are 
three or four across its breadth. As a whole the system f(?rms th^ 
watershed between rivers flowing to the Indian Ocean— the Indus 
ami its tributaries, Brahmaputra and its tributaries, and Salween — 
and the streams flowing into the undrained salt lakes to the north. 
The princii)al ranges in the system are the Nien-chcn-tang-la, called 
Kanchung-gangri in the west, the Targo-Gangri-Lapehung range, 
the very lofty Hlunpo-Gangri range, the Dingla range, <&c. The 
whole system had been marked by inference on some maps before 
Hedin ’s discoveries, and named Gangri ; Hedin proposed lor it the 
name of Trans- Himalaya. 

Geology and Mineral Wealth. -IaUXc is known of the geological 
structure of the central regions of Tibet. The observations of 
Strachey, God win- A listen and of Griesbach and other members 
of the Geological Survey of India only extend to the southern 
edge or rim of the great plateau, where vast alluvial deposits in 
liorizontal strata have betm furrowed into deep ravines, while 
Russian explorers have but superficially examined the mountain 
regions of the north and north-cast, and the British mission to Lhasa in 
1904 alfordcd observations merely along the trade-route to that city. 

The general structure of thi? trans- Himalayan chains ai)pears to 
indicate that the main axis of upheaval ol the whole vast mass of 
the Tibetan highlands is to be found on two approximately parallel 
lines, ri'prescnted the one by the Kueii-lun ami the other by a 
line which is more or less coincident with the watershed between 
India and the cential lake region, extending from Lake Pangong to 
Tengri Nor, the plateau enclosed between the two being wrinkled 
by minor folds, of which the relative elevation is comparatively 
low, averaging from 1000 to 1500 ft. 'I'he strike of these folds is 
usually east and west and roughly parallel to the axes of elevation 
of the plateau. A remarkable economic feature is the almost 
universal distribution of gold throughout 'I'ibet. 'I he gold-digging 
is referred to in somewhat mythical terms by Herodotus. Iwery 
river which rises in Tibet w^ashes down sands impregnated with 
gold, and it has b(‘i*n provtul that this gold is not the jiroduct of 
intervening strata, but must have existed i)rimarily in thi; crystalline 
rocks of the main axes of u])heaval. In western Tibet the gold 
mines of Jalung have been w'orked since 1^75. They have been 
visited by native explorers of the Indian Survey, who re ported that 
much gol<l was proiluced and remitted twice a year under a Chinese 
guard to Peking. The Tibetan diggers collecled together at the 
mines chiefly during the wintt;r, when the frost assisted U> bind. the 
loose alluvial soil aiul render excavation easy. The.^t' mines are 
within 200 m. of the I.adak frontier, near tlie sources of the Indus, 
at an elevation whicli cannot be less than 15,000 ft. above sea-level. 
I'hcy are workt;t) in crude di*sultory fashion and arc sometimes 
abandoned owing to the ('xurbi taut imposts levied on gold production 
by Chinese and Tibetan officials. Between the Ladak frontier 
and J.hasa the plateau region teems with evidences of abandoned 
mines, 'riicse mines arc excavations in the alluvial soil, never 
more than from 20 to 30 ft. dec'p. 

The researches of Prjevalsky demonstrate that gold is plentiful 
in northern and eiislcrn Tibet. Here Tungus tliggers were encoun- 
tered who had extracted handfuls of gold in small nuggets from a 
stream bed at a depth which they stated to be no greater than 2 ft. 
Another scientific explorer, \V. Mesny, has observed similar evidences 
of the existence of gold at comparatively shallow depths in Koko 
Nor region, and record.s that he has svvn nuggets, “ varying from the 
size ot a pea to that of a hazel* nut,” in eastern Tibet. The gold 
was cilmost pure and pcTfcctly malleable. Tlic Gork goldfields, 
wfliich arc visible from Koko Nor, are r(?ported to have yielded to 
China considerable quantities of gold as lately as 1888. They an; 
now deserted. Prjevalsky, indeed, predicts of northern Tibet that 
it will prove a ” second California in course of time. But little 
gold at present finds its w'ay across the 'Hbctan passes to India; and 
the export to China has climinisheil of late years. 

Iron is found in eastern Tibet in the form of pyrites, and is rudely 
smelted locally. Salt and borax exist in abundance in the western 
lake regions. The exportation of borax to India is only limited by 
the comparatively small demand. Lapis-lazuli and mercury arc 
among the minor mineral products of the countiy. 

Climate . — The climate of Tibet varies so greatly over the enormous 
area and different altitudes of the country that no two travellers 
agree precisely in their records. Tibet is affected by the south-west 
monsoon, just as the Pamirs are affected, but in varying degrees 
according to geographical position. In western 'Pi bet, bordering 
the Kashmir frontier, the climate differs little from that of Ladak. 
Intense dryness pervades the atmosphere during nine months of 
the year; but little snow falls, ami the western passes arc so little 
subject to intermittent falls of ircsh snow as frequently to be 
traversable during the whole year round (see Ladakh) Low tempera- 
tures are prevalent throughout these western regions, whose bleak 
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desolation is unrelieved by the existence of trees or vegetation of 
any size, and where the wind sweeps unchecked across vast expansej* 
ot arid pUiin. All the wt'stern region is but slightly affected by the 
monsoon. I'lie central lake region, extending from the Kuen-lun 
to the Himalaya, is also characterized by extreme dryness in autumn, 
wii^ter and spring, with an abundance of rain in summer, whilst the 
eastern mountain region, extending to China south of the Hang la 
(wliii h, ^vith an altitude of about 20,000 ft,, stretches from 90'" to 97-' 
T'. along the parallel of 33*^ X., and arrests the monsoon currents), 
is subject to much the same climatic inlluences as the eastern Hima- 
laya. 'rhe southern slopes of the Dang la are deluged with rain, hail 
and snow throughout the year. Northern Tibet is an arid waste, 
subject to intense heat in summer and intense cold in winter. In 
March snow still lies deep in the Tsaidam ])ass»‘s, while Wellby found 
the heat oppressive in June at ib,ooo ft. elevation on the platc^au 
south of the Kuen-lun, and a teiiiperati; climate prevailing about the 
sources of the Dre chu (Yaiigtszel in August. 

All travellers testify to the perintual wind currents from the 
west, which sweep across the salt bogs of d'said.am (0300 ft.) and 
through the higher valleys of eastern Tibet. Wind is a prevailing 
feature throughout Tibet at certain seasons of the year, as it is in 
the Pamirs, in Turkestan, in w'estern .Vtghaiiistan and in Persia, 
rile chmate of southern Tibet is, however, subject to considerable 
modifications from that of the nortln rn and central regions, owing 
doubtless to its geographical connexion with northern India. Here, 
at an elevation of 15,000 it., about the great Lake Dangra, we hear 
ot well-built villages and of richly cnltivati-d fields of barley, indicaL 
ing a condition of climate analogous to that wdiich prevails in the 
districts south of L.hasa, and in contrast to the sterility of the lake 
region gimernlly and the nomadic character of its population. 
Mo.h rn travelbVs bear witness to a gradual progress of desiccation 
in the l ibeLan uplands. Everywhere there are Mgii^ of the diminu- 
tion of the lakes and the recession of the water line — a phenomenon 
that has also been observed in the Pamirs. There are still enormous 
glaciers about the head of the Brahmaputra, but the glacial epoch of 
the Chang-t'ang iiighlands has passed away, though comparatively 
rt‘C'*ntly. 

Flora, - Our knowledge of the flora of northern and central Tibet 
has been considerably increased by the collections of Prjevalsky. 
Wellby, Bower, 'i'horold, Littledale and the Lhasa Mission, and that 
of eastern Tibet by Rockhill. The former and other collections have 
been describe I in W. B. Hemsley's The flora of Ti' ct or High Asia. 
Western anfl southern Tibetan flora were partially explored pre- 
viously to the advent of these travellers. Professor Maximowicz 
concludes from an analysis of the Prjeval-.ky collection that the 
flora of Tibet is extremely ancient, and that it is chiefly composed 
of iminigranls from the Himalaya and Mongolia, '('here is also a 
large percentage of endemic species. Chinese and European plants 
followed in the process of immigration. Those species vvliich arc 
distinctive of the eastern border ridges are found to reach the 
plateau, but do not spread w'cstw'ards, so that a botanic separation 
or distinction is found to exist between the true plateau of Tibet 
in the west and the alpine tracts of tho. cMSt. Thiselton-Dyer classes 
the flora of Tibet on the whole as belonging to the .Xrctic-Aliune 
section of the great northern division, but containing a purely 
endemic element. Two t\pical species are Lychnis apetala, which 
extends to Spitsbergen, and the well-known edehveiss. A single 
fern specimen obtainetl by Littledale {foly podium hastatum) is 
indicative of eastern China. Of the forty or fifty genera obtained 
by Littletlalc in central Tibet a large proportion arc British, includ- 
ing many of the most characteristic mountain forms. In the 
higher regions of northern and western Tibet the conditions under 
which vegetation exists arc extreme. Here there arc no trees, no 
slirubs, nor any plants above a foot high. Wellby says he saw 
nothing higher than an onion. I'he peculiar form of tussocky grass 
wliich prevails in the Pamirs is the characteristic feature of the 
Tibetan Chang-t*ang of the Tsaidam plains and of the bogs north-east 
of Lhasa. Of grasses indeed there are many forms, some peculiar to 
Tibet, but no trees or shrubs at any elevation higher than 15,000 ft., 
except in the Kharo Pass of central 'I'ibet, where Waddell has 
recorded trees (? Hippophae sp.) about 20 It. high at an elevation of 
16,300 ft. A flowering plant (.Saussurt’a tridactyla) was discovered 
by Bower at an elevation of 19,000 ft. In south-eastern Tibet, 
where Himalayan conditions of climate prevail, wc have a completely 
different class of flora. Of the flora of Tibet Kockhill writes ; “ In 
the ' hot lands * (Tsa-rong) in sonthern and south-eastern Tibet, 
extending even to Batang, peaches, apricots, apjAcs, plums, grapes, 
water-melons, &c., and even pomegranates, arc raised; most of Tibet 
only produces a few varieties of vegetables, such as potatoes, turnijis, 
beans, cabbages, onions, &c. The principal cereals raised are barley 
and buckwheat, wheat in small quantities, and a little oats. A few 
localities in the extreme southern portions of the country, and around 
Lha.sa possibly, are said to produce a non-glutinous variety of rice. 
A variety of mountain bamboo is found in southern and parts of 
eastern Tibet, and is much used for basket work. Tibet produces a 
large number of medicinal plants much prized by the medical 
profession in China and Mongolia, among others the Cordyceps 
sinensis, the Coptis teeta, Wall, and Pickorhiza kuwoa, Royle, &c. 
Rhubarb is also found in great quantities in eastern Tibet and Amdo; 


it is largely exported for European use, but does not appear to l^c 
usetl medicinally in the country. The trees most commonly found 
are the plane, poplar, maple, walnut, oak, the. Cupvessus funebris, 
and various varieties of the genera Piuus, Abies and Larix. Some 
valuable plants arc obtained in the mountains of south and south- 
western "libet, yielding the excellent yellow ami reil colours used to 
dye the native cloths.'* Waddell gives a list of ib.) species of plants 
colltxited by him at Lhasa, stweral being new spc'cies. 

/•af/«a.---The fauna of Tibet has been by no im ns exhaustively 
investigated, especially the rodents and smaller .spreies of animals. 
.\mong domesticated animals arc to be lound llic horse, mule, 
donkey, cattle, sheep and goats, dogs, fowls and pigs, ducks ami 
geese. Probably no country in the world, excepting perhaps inner 
Africa, so abounds in \Mild animals as the cold solitudes of the nor- 
thern plateau. Here arc to be found yak, wild asscs [kyang), several 
varieties of deer, musk deer and Tibetan antel( i)e {Pantholops) ; 
also wild sheep (the hharal of the Himalaya), 0 . /s hodgsoni and 
possibly Oris poli, together with wild goats, bears (in large numbers 
in the north-eastern districts), leopards, otter, wolves, wild cats, 
loxes, marmots, squirrels, monkeys and wild do:;s. To this list 
must be adiled the curious sloth-bear Aeluropus mclanoleueus, a 
rare eastern species, and the so-called “ unicorn " aiitelo]ies, the 
“ takyin " {Budorcas taxicolor), also an eastern Imlu-Malayan species. 
Birds are fairly nuincrous, and include many varieties of water fowl, 
several of which {Anser indicus, the bar-headed goose, (or instance) 
breed in Tibet, wdiile others are only found as birds of passage. In 
eastern Tibet, on the Chinese border, varieties of the pheasant tribe 
abound, some of which are rare. Among them are the “ white " 
pheasant, the Ceriornis temminckii, tv.’o kinds of eared pheasant and 
Anderson's pheasant. The Tibetan sand-grouse is peculiar to the 
country, and the snow-partridge [l.erva nivicola) and tJie .snow-cock 
{Tetraogallus tibetanus) are occasionally met with in the uplands, 
while the ordinarj’ partridge {Perdix hodgsoni) is common in the 
ravines on tlu‘ plateau. 

People. The Tibetan rare, which probably belongs to the 
Turko-Mongol stock, is divided between the nomadic tent- 
dwelling Tibetans of the lake region and transition zone between 
it and the river region, and the settled sedentary population of 
the valleys. The tent-dwelling Tibetans, called Dokpa or 
Drupa (spelt hbrog-pa)^ or “ Steppe-dwellers,” are generally of 
a more mongo) ized type than the people of the lowlands. The 
males measure about 5 ft. 5 in., except in eastern Tibet, where 
5 ft. 9 in. is a common stature; the females are appreciably less. 
The head is mesati-cephalic, verging on brachycephalic in the 
case of many of the Dokpa; the hair is black and somewhat 
wavy ; the eyes are usually of a clear brown, in some cases even 
hazel; the cheek-bones are high, hut not so high as with the 
Mongols; the nose is thick, sometimes depressed at the root, in 
other cases prominent, even aquiline, though the nostrils are 
broad. The teeth are strong but irregular; the cars, with toler- 
ably large lobes, stand out from the head, but to a less degree 
than with the Mongols. The mouth is broad, the lips not full, 
and, among the people of the lower altitudes, decidedly thin. 
1'hc beard is sparse, and, with the exception of the moustache, 
which is .sometimes worn,espe(‘ially in central Tibet, it is plucked 
out with tweezers. The shoulders are broad, the arms round; 
the legs are not well developed, the calf is especially small. The 
foot is somewhat small but broad, the hand coarse. The women 
arc ufually stouter than the men. The colour of the skin of the 
Tibetans is a light brown, sometimes so light as to show ruddy 
cheeks in children ; where exposed to the weather it becomes a 
dark brown. Their voices arc full, deep and powerful. They 
can endure exposure without much apparent inconvenience; and 
though the nature of the food they use is such that they cannot 
stand absolute privation for any considerable length of time, they 
can exist for long periods on starvation rations, if eked out with 
weak soup or buttered tea, which is drunk at frequent intervals. 

The sedicntary population of Tibet has to a greater or less 
I degree the same physical traits as the Dokpa, but as one 
I approaches China, India or the border lands generally, one 
I observes that the admixture of foreign blood has considerably 
modified the primitive type. Among the customs of the 
Tibetans, perhaps the most peculiar is polyandry, the brothers in 
a family having one wife in common. Monogamy, however, seems 
j to be the rule among the pastoral tribes, and polygamy is not 
I unknown in Tibet, especially in the eastern parts of the country, 

I Their religion is described under Lamaism. 

I (L. A. W.; T. H. H.*) 
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Langnaqe. — The language of Tibet bears no special name, it is 
merely known as “ Thu Speech of Bod or Tibet," namely, Bod’Skad 
(pronounced Bhd’kd), while the vernacular is called P’al-skad or 
" vulgar specich," in contradistinction to the rje-sa or " polite 
respectful speech " of the educated classes, and the ch‘os-skad or 

book language," the literary style in which the scriptures and 
other classical works arc written. 

It is not a uniform speech, but comprises several dialects which 
have been classed by Jacschke into three groups, namely (i) the 
central or the dialects of Lhasa and the central provinces of t) and 
'I\s.ing (including Spiti) which is the lingua franca of the whole 
country, [z) the western dialects of Ladak, Lahul, Baltistim and 
Purig, and (3) the eastern dialects of the province of Khams. In 
addition to these, however, arc many sub-diahjpts of Tibetan spoken 
in the frontier Himalayan districts and states outside Tibet, namely, 
in Kunawar and Bashahr, (iarhwal, Kuinaon, Nepal including 
especially the Serpa anti Muriui of eastern Nepal, Sikkim (where 
the dialet-t is called .l^anjoiig-ka), Bhutan (Lho-kil or Duk-ka), all 
of which arc affiliated to a centre'll group of dialects. Farther cast 
the rak]i.i of Tawang in the eastern Assam Himalayas appears to 
form a transition between the ctmtral and the Sifan group of dialects 
on the Ciiincse frontier, whicli includes the Minyak, Sungpan, Lifan 
and Tocliu dialects. On the north bortltTing on Turkestan the 
dialect of the nomadic Hor-pa tribtis is much mixed with Turkic 
ingredients. The number of speakers of Tibetan dmlects is probably 
not far sliort of eiglit millions. 

Linguistically, Tibetan is allied to the Burmese languages, and 
forms With the latter a family of the so-called 1 'urano-Scythian 
stock called " Tibet o-Burman" the unity of which family 

was first recognized by Brian Hodgson in i8z8, and indeed 
several of the diiilects of Tibetan arc still only known through 
the copious vocabularies collected by him. The little that 
was known of the Tibetan language before Hodgson’s time 
was mainly derived from the writings of the Koinish friars who 
resided for several years in Lhasa in the first half of the 
18th ce^ntury.^ The lirst serious European student of Tibetan 
was Csoma do Koros (1784-1842), an indefatigable Hungarian, 
who devoted his life to the study of this language and the ancient 
Buddihst records enshrined in its unknown literature. For this 
pnr])osc he residccl like a monk for sc\ c?ral years among the lamas 
at the monasieries of Zangla and Pukdal in Zansk«ar and latterly 
at Kannm in upper Bashahr, enjoying the assistance of learned 
Iflmas. His Tibetan-English Dictionary , and pioneer Tibetan Gram’’ 
mar, both pidjlished in 1834, opened to Europeans the wa^^ to 
acipuro a knowledge of the Tibetan lajignage as found in the ancient 
classics.- The next great advance in the study of the Tibetan 
language we owe to the labours of II. A. jeaschke of the Moravian 
mission wliich ivas established in Ladak in 1857. This scholarly 
linguist, cqui])ped with modern methods of scien title research, did not 
confine himself to the classical period like Csoma, but extended his 

* The Capuchin friars who iverc settled in Lhasa l(»r a quarter of a 
century from 1719 studied the language; two of them. Francisco 
Orazio della Penna, well known irom his accurate description of 
Tibet, and Cassian di Maciirata .sent homi; materials which were 
utilized by the Augustine friar Aug. Ant. Georgi of Rimini (1711- 
1797) in his Alphahetuin tibetaniim (Pome. 4 to), a ponderous 

and confused com])ilation. which may be still referred to, but with 
great caution. The Tibetan characters were draivu by Della I'enna 
and engraved by Ant. Fontarita in 1738. In 1820 Abel Remusat 
published his Rccherches sur les langucs tariares, a chapter of ivhich 
was devoted to Tibetan. 

2 The first Til)Ctan dictionary for Europeans was a Dictionary 
of the Bhotanta or Bhutan Language, published at Serampur near 
Calcutta in 1828. It was, however, crude and unedited and^con- 
taiiied many serious mistaki^s, having been taken from the MS. 
not(!S of an unknown Italian priest (iioav believed to l^p Father 
Juvenal of Agra, who had lieen stationed near the frontier of Bhutan), 
whose MS. was translated into English by Fr. Chr. G. Schroeter 
and published without supervision by any Tibetan scholar; and 
Csoma was unaware of its existence when compiling his dictionary. 
At St Petersburg J. J. Schmidt published his Grammatik der 
tihetischen Sprache in 1839 and his Tib^^tisch-deuisches Worterbuch 
in 1841, but neither of the.so works justified the great protonsions of 
the author, whose access to Mongolian sources hiul enabled him to 
enrich the results of his labours ivith a certain amount of information 
unlcnown to his predecessors. In France, 1 \ K. Foucaux published 
in 1847 a translation from the Bgya tcher rol-pa, the Tibetan version 
of the Lalita Vistara, and in 1858 a Grammaire thibdtaine\ while 
Ant. Schiefner had begun at St Petersburg in 1849 his series of 
tran.slations and researches. \i\^ Tibetische Studien (1851-1808) is 
a valuable collection of documents and observations. In 1801 
Lopsius published his paper Veber chinesische und tibetische Lautver- 
hdltnisse; and after 1864 L6on Feer brought out in I’aris many 
translations of texts from Tibetan Buddhist literature. In 1828- 
1840 the Journal of the Asiatic Society of Bengal published com- 
parative vocabularies of spoken and written Tibetan by Brian H. 
Hodgson, and grammatical notices of Tibetan (according to Csoma^s 
grammar). 


investigations to the language as a whole, and provided Europeans 
for the first time with the meiins of making a practical study of 
modern Tibetan and the speech of the people. His Tibetan-English 
Dictionary and Tibetan Grammar arc models of scientific precision 
and important sources of our knowledge of the structure and develoji- 
ment of the language, and the former is not superseded by Chandra 
Das’s Dictionary.* 

The langimge was first reduced to writing with the as.sistance 
of Indian Buddhist monks in the middle of the 7th century A.d. by « 
Thonmi, a Tibetan layman. The letters, which arc a „ 
form of the Indian Sanskrit characters of that period, 
follow the same arrangement as their Sanskritic proto t>^pe. The 
consonants. 30 in number, which aic deemed to possess an inherent 
sound a, are the following : ha, h'a, ga, nga, da, ta, ja, nya, ta, t'a, da, 
na, pa, p'a, ba, ma, tsa, ts*a, dza, wa, z'a, zu, 'ha, ya, ra, la, s' a, sa, ha, a: 
the so-called Sanskrit cerebrals arc represented by the letters * ta, 
t*a, da, na, s'a, turned the other way. Ya, when combined as second 
consonant with /<-, p-, m-, is written under the first letter. Ha, when 
combined as second letter with A-, />-, is written under the first, 

and when combined with another consonant as first letter over the 
second. The vowels arc a, i, u, s, 0, which arc not distinguished 
as long or short in writing, except in loan words transcribed from the 
Sanskrit, &c.. though they are so in the vernaculars in the ca.se of 
words altered by phonetic detrition. By means of agglutination . that 
is, by adding to the bases form-words as prefixes, suffixes or infixes, 
the Tibetan language has developed a considerable grammatical 
system and is now agglutinating rather than isolating. Agglomera- 
tions of consonants are often met with as initials, giving the appear- 
ance ol telescoped words — an appearance wliich historical etymology 
often confirms. Many of these initial consonants arc silent in the 
dialects of the central provinces., or have been resolved into a simpler 
one of another character. The hinguage is much ruled by laws of 
euphony, which have been strictly formulated by native gram- 
marians. Among the initials, five, viz. g, d, h, m, '/*, are regarded as 
prefixes, and are called so for all purposes, though they belong 
sometimes to the stem. As a rule none ol these letters can l)C placed 
before any of the same organic class. Postpositions, pa or ba and 
ma, are required by the noun (substantive or adjective) that is to 
be singled out; po or bo (masc.) and mo (fcm.) are used for dis- 
tinction of gender or for emphasis. The cases ot nouns arc indicated 
by suffixes, which vary their initials according to the final of the 
nouns. The plural is denoted wlam required by adding one of 
several words of i)lurality. When several words arc connected in 
a sentenct' they seldom rccjuire more than one case element, and that 
comes last. There are i)ersonal, demonstrative, interrogative and 
reflexive pronouns, as veil as an indefinite article, which is also the 
numeral for " ('iie." 'flui p(‘rsonal pronouns arc replaced by various 
terms of respect wlien speaking to or before superiors, and there aro 
many words be.sides which are only employed in ceremoniayangu;v(o. 

* Jaeschke from 1800 to 1867 made several important communica- 
tions, chiefiy with reference to the phonetics and the dialectical 
pronunciation, to the academics ot Berlin and St i^lersbiirg, and in 
the journal of the Asiatic Society of Bengal. In 1868 at Kyelang 
he published by lithography A Short Practical Grammar of the 
Tibetan Language, with Special Reference to the Spoken Dialects, and 
the followin.g year a Romanized Tibetan and English Dictionary. 
Ho also published in 1871 1870 at Gnadau in Prussia by the same 
process a Tibetan and German dictionary. Afterwards he prepared 
for the English Government a Tibetan-English Dictionary, with 
Special Reference to the Prevailing Dialects, in 1881. Dr JI. VVenzel, 
one of his pupils, edited in 1883 from his MS. a Simplified Tibetan 
Grammar. Major Th. H. Lewin with the help of a Sikkimese lama 
compiled A Manual of Tibetan, or rather a series of colloquial 
phrases in the Sikkimese dkdect, in 1879. In 1894 Mr Graham 
Sandberg compiled a useful Handbook of Colloquial Tibetan. l’6ro 
Desgodins in 1899 issued from Hong- Kong a large Tibeto-Latin* 
French dictionary, Dictionnaire thtbHain-latin-fran^ais. In 1890 
Captain H. Ram.say published at Liihorc his useful Practical 
Dictionary of Western Tibet. In 1902 was brought out at Calcutta 
Sarat Chandra Das's Tibetan English Dictionary with Sanskrit syno- 
nyms, a massive volume comyiiled with the aid of Tibetan lamas 
and edited by Graham Sandberg and the Moravian mir.sioiuiry A. W. 
Heydc. The Tibetan Manual by V. C. Henderson (1903) is a useful 
work, and so is the Manual of Colloquial Tibetan by C. A. Bell 
(Calcutta. 1905), which has full English-Tibetan vocabularies, 
graduated exorcises and examples in the l^hasa dialect ot to-day. 
An interesting and important analysis of many of the dialects and 
of the general structure of the language has been made by Dr G. A. 
Grierson, with the collaboration of I>r S. Konow, in his Linguistic 
Survey of India (1908). As regards native philology, the most 
ancient work extant is a grammar of the Tibetan tongue preserved 
in the Bstan-hgyur (mdo exxiv.). Tliis collection also contains 
other works of the .same kind, dictionaries by later writers, transla- 
tions of many San.skrit vorks on grammar, vocabulary. &c., and 
bilingual dictionaries. San.skrit and Tibetan. As separate publica- 
tions there are several vocabularies of Chinese and Tibetan; Mongol 
and Tibetan; Chinese. Manchu, Mongol, Oclot, Tibetan and 
Turkish ; Tibetan, Sanskrit, Manchu, Mongol and Chinese. 
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The verb, which is pi-opcrly a kind of noun or participle, has no 
element of person, and denotes the conditions of tense and mood by 
an external and internal inflexion, or the addition of auxiliary verbs 
and suffixes when the stem is not susceptible of inflexion, so that 
instead of saying “ I go,” a Tibetan says “my going.” The conditions 
which approximate most closely to our present, perfect, future 
and imjierative are marked either by aspiration of the initial or by 
one of the live prefix consonants according to the rules of euphony, 
and tlfb whole looks like a former system thrown into confusion 
and disorder by phonetic decay. As to the internal vowel, 
ii or e in the present tends to lxH:ome o in the imperative, the 
e changing to a in the past and future; i and u are less liable to 
change. A final is also occasionally added. Only a limited 
niiml^er of verbs are capable of four changes ; some cannot assume 
more than three, some two, and many only one. I'his tleficiency is | 
made up by the addition of auxiliaries or sulfixes. There are no j 
numeral auxiliaries or segregatives used in counting, as in many 
languages of eastern x\sia. though words expressive of a col- 
lective or integral are otteii useil after the tens, sometimes after 
a smaller number. A good deal of new research on the grammar 
is to be found in Grierson’s Lingui'^tic Sutvty of India, part III., 

1 90S. In scientific and astrological works, the numerals, as in I 
Sanskrit, arc expressed by symbolical words. In the order of the ' 
sentence the substantive precedes the adjective and the verb stands 
last; the object and the adverb precede the verb, and the genitive 
precedes the noun on which it depends — this contrasts with the order 
in the isolating Chinese, where the order is subject, verb, object. An 
active or caudal verb retpiires before it the instrumental insteiid 
of the noiiiin.itive case, which goes only before a neuter or intransi- 
tive verb. The chief dilterenccs between the classical language of 
the Tibetan tr;inslators of the 9th century an<l the vernacular, as 
well as the language of native words, existed in \ ocabulary, phrase- 
ology and grammatical structure, and arose from the influence of 
the translated texts. 

The Tibetan language, presentin.g such marked differences between | 
its written and spoken forms, has a great interest tor philologists, i 
PbH to account of its bearing on the history of the mono- 

® syllabic languages of casbnm Asia, with their vso-called 

“ isolation ” or absence of form-words and consequently of gram- 
matical forms. Is the 'I'ibetan a monosyllal)ic language passing to 
agglutination, or the reverse ? The ([uestion has turned mainly 
upon the elucidation of the phenoinenon of the silent letters, gene- j 
rally prefixed, which differentiate the spelling of many words from 
their pronunciation, in the central dialect or current speech of j 
Lhasa. Hemusat rather <lubiously suggested, while Schmidt and 
Schiefner maintainc<l. that the silent letters were a device of gram- 
marians to distinguish in writin.g words which were not distinguished 
in speet'-h. But this conviuiient opinion was not sufficient for a 
geHeral explanation, being supported by only a few cases. Among 
these are— the addition of silent letters to foreign words in ! 
analogy with older terms of the language (f.g. the Persian tadjik was ! 
transcribed stai^gzig or “ tiger-leopard,” because the foreign term 
left untouched would have been meaningless for Tibetan readers); 
(6) the addition for the sake of uniformite’’ of prefixed letters to words 
etymologically ilcprived of them; {c) the probable addition of letters 
by the Buddhist teachers from India to Tibetan words in order to 
make them more similar to Sanskrit expressions (for instance rje~ 
lor “ king,” written in imitation of raja, though the original word 
w'as je or she, as is showm hy cognate languages). On the other hand, 
while phonetically the above explanation w'as not inconsistent 
with such cases as ika dAah, b^ah, bsAa, and nga, rnga, ngau, 
swgags, Inga, ngad and brt 5 <?, brd^^ww. dbvar, &c., where the 
italicized letters are pronounced in full and the others are left 
aside, it failed to explain other aises. such as dgra, nigmn, spyod, 
spyan, sbtang. sbrul, bkra, k'ri, krad, k’rims, k'rus, &c., pronounced 
da, don, cod or swod, cen, dang, deu, {a. t’i, tad or teh, t'tm, iu, Ax., 
an<l* many others, where the sj^oken forms are obviously the 
alteration by weiir and tear of .sounds originally similar to the 
written forms. Csoma de Koros, who w'as acquainted with the 
somewliat archaic sounds of Ladak, w'as able to point to only 
a few letters as silent. Foucaux, in his Gratnmaire (1858), 
quoted a fragment from a native work on grammar several 
centuries old, in which the pronunciation of the supposed silent 
letters is carefully described. Since then the problem has 
been disentangled; and now minor points only remain to be 
cleared up. Jaeschke dev'oted special attention to the dialectical 
sounds, and showed in several papers and by the comparative 
table prefixed to his dictionary that in the western and eastern 
dialects these sounds correspond more or less closely to the written 
forms. 

Jaeschke first noted the existence of tones in Tibetan, and these 
have been found by Professor Conrady to have developed on the 
same lines as in Chinese. Thus intransitive bases seem 
Tenet, have begun only with soft consonants, and it is 

doubtful whether the parent tongue possessed hard consonants at 
all; while transitive bases were J[>rmed by hardening of tlic initial 
consonants and at the same time pronouncing the words in a higher 
tone, and these two latter changes are supposed to have been 
indicated by a prefix to the base- word. Many of these old soft 


initial consonants w'hich are now hardened in Ihe modem dialects 
arc prcservetl in classical Tibetan, i.e. in libetau of the 7tli to tlu* 
9th century a.d. The old language seems to have pronounced 
prefixes extensively which in modern pronunciation in central 
Tibet arc largely lost, whilst the soft initials h.ivc become as])i- 
rated or hardeneil and tones have developed, and in the W(‘st 
and east, where prefixes and soft initials have bem i^reservctl, there 
are no tones. Thus the valufiblc testimony of these dialects may be 
addetl to the evidence furnished by foreign transcriptions of Tibetan 
w’ords, loan words in conterminous languages, and words ot common 
descent in kindred tongues. And the whole shows plainly that ilu* 
written forms of wonls w hich are not of later romodeiling arc really 
the representatives of the pronunciation of the language as it was 
spoken at the time of, the transcription 

'fhe concurrence of the evidence iiulicated above enables ns to 
form the following outline of the evolution of Tilx^lan. In the oth 
century, as shown by the bilingual Tibeto-Chinese edict at Lhasa, 
there was relatively little ilifference between tin* spoken ami tlur 
written language. Soon aftcrw'ards, when the language was 
extended to the western valleys, many of the prefixc'd and most of 
the important consonants vanished from the spoken w'ords. The 
ya-tag and ra-tag, or y ami r subscript, and the after vow'els and 
consonants, were still in force. The next change took place in tl 
central provinces; the ra-tags were altered into cert^hral dentals, 
and the ya-tags became C. Later on the superscribed letters and 
finals d and .s' disappeared, except in the east and west. It w'as at 
this stage that the language spread in Lahul and Spiti, where the 
superscribed letters were silent, the d and g finals were hardly heard, 
and as, os, us were ai, oi, ui. The wxrds introduced from Tibet 
into the border languages at that time dilfer greatly from those 
introduced at an earliiT period. 'I'he other changes are more recent 
and restricted to the provinces of and I'sang. fhe vowel sounds 
ai, oi, ui have become e, 6 , tl; and a, o, u before the finals d and n 
are now d, 0, ii. 'I'hc mediae have become aspirate tenues wMth a 
low intonation, which also marks the words having a t.imph; initial 
consonant; while the fornuT aspirate's and the complex initials 
simplified in speech arc uttered with a high tone, or, as llu' Tibetans 
say, “ with a woman’s voice,” shi'ill and rapidly. An inhabitant 
of Lhasa, for example, finds the distinction between .s' and 2', or 
between s and z, not in the consonant, but in the tone, pronouncing .s* 
and .s with a higli note and z’ and z with a low one. 'I'he introduction 
of the important compiuisation of tones to balance phonetic losses 
had begun several centuries before, as appears from a 'fibetan MS. 
(No. 4^2/; St Petersburg) partly pidrflished by Jaeschke {Monatsbey. 
Akad. UcyL, i8(»7). A few’ instances will servo to illustrate w’hat 
has been said. In the bilingual inscriptions, Tibetan and Chines^*, 
set up at Lhasa iu 822, and published by Bushell in 1880, wo remark 
that the sih'ut letters w’ere pronounced : 'fib. spudgyal, now pugvai, 
is rendered suli pot-ye in Chinese symbols; khri, now Pi, is kichdi] 
hhrong is puh-lung\ snyan is shch-njeh and su-njoh] srong, is sudun, 
su-lttng and si-lung. These transcriptions show' by their variety 
that they were mach* from the spoken and not from the w ritten forms, 
and, considering the limited capacities of Chinese orthoepy, w’erc 
the nearest attempt at rendering the Tibetan sounds. Spra or spreu 
(a monkey), now altered into deu at Lhasa, teu in Lahul, .Spiti and 
Tsang, is .still more recognizable in the Gyarung shepri and in the 
following degenerated forms shreti in Ladak, strexi-go in Khams and 
in cognate languages, soba in Liiribu, saheu in Lepcha, simai in 
'fablung Naga, sibeh in Abor Miri, shibe in Sib.sagcir Miri, sarrha in 
Kol, sara in Kuri, Ac. CVag ma (ant), now altered into the spoken 
Poma, is still kyoma in Bhutan, and, w’ithout the suffix, korok in 
Gyarung, k'oro- in Sokpa, k'orok, k'alek in Kiranti, Ac. Gyang \io- 
(cold), spoken Pammo, is still grang-ino in Takpa, k’yam in Burmese, 
Ac. A respectful word for “ head ” is li, wriltt'ii dbu, which finds 
its r4)gnates in Miinni thobo, Sibsagar Miri tub, Ac. Bya (bird), 
spoken cha, is still pye in Gyarung. Drjod (to speak), pronounced 
jod, is c%mate to the Burmese pyauhtso, the Garo brot, Ac. Tlie 
word for ” cowries ” is ’gron- in writli'ii, rum- in spoken Tibetan, 
and gntfa in written Burmese; slop (to learn), spoken lop, is slop in 
Melam. “ Moon ” is z/aea in written and dawa in spoken language, 
in which -va is a suffi.x; the word itself is zla-, cognate to the Mongol 
s.sara, Sokpa sara, Ciyarung t-sile, Vayu cholo, Ac. The common 
spoken w'ord for “ head ” is go, written mgo, to which the Manipuri 
moko and the Mishmi nikura are related. Sometimes the written 
forms correspond to double w'ords which have disappeared. For 
instance, (eight), which is written brgyad and still spoken vrgyad 
in Balti in the w'esi and Khams in the c^ast, is gydd in Ladak, Lahul, 
Tsang and U. Tiie same w'ord does not appear elsewhere; but we 
find its two parts separately, sucli as (dining pre, Murmi pre, Taksya 
phre and Takpa gyet, Scupa gve, Garo chet, Ac. Bta (horse) is reduced 
to ta in speech, but we find ri, rhyi, roh in Sokpa, Horpa, Tochu, 
Minyak, and ta, tah, teh, Pay in Lhopa, Serpa, Murmi, Kami, Takpa, 
Ac., lx>th with the same meaning. Such are the various pieces of 
evidence obtained from an endless number of instances. The cases 
referred to above do not, owing to the difference of the causes, yield 
to any explanation of this kind. And it must be admitted that there 
are also many cases, some of them caused by irregularities of writing, 
modification of spelling by decay, and by a pro]>ablc u.se of pre- 
fixes still unascertained, which also resist explanation, though the 
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act:ounl just given stands good whatever solution the question of 
prefixes may receive in future. 

Literature, — The religious literature, which is very considerable, 
is referred to und(‘r Lamaism. The non-religious litiTaturc of Tibet 
is not extensive, probably owing to the jirinting being in the hands of 
the priests. One of the most popular and widely circulated books is 
called The Hundred Thousand Songs of the Venerable Milaraspa. 
Their author Milaraspa (unless the work should be attributed to 
his disciph"’), olten called Mila, was a Buddhist ascetic of the nth 
century, wlio, during the intervals of meditation travelled through 
the southern part of middle 'I'ibet as a mendicant friar, instructing 
the people hy his improvisations in poetry and song, proselytizing, 
refuting and converting heretics, and working manifold miracles. 
His legend s are not without wit and poetical •merit. An equally 
popular book is the Love Songs of Ts'angs-dbyangs rgyamtso^ attri- 
buted to the dissipated young Dalai lama who was deposed in 1701 
(sec Lha.sa). There are a numlxT of poems written in an elevated 
style, also dramatic works chiefly of the character of mystery plays, 
and collections of fairy tales and fables. The Kesar Epic, which 
has been translated by A. H. Franckc under the title of the Kesar 
Saga, is a widely known talc of a htjroic warrior king of northern Asia 
named Kesar (believed by some to be a transcription of “ Czar ■ “ 
but it is not found as a printed book. Several collections of folk 
songs havf‘ also been published by A. Franckc from Ladak. A long 
story book, called the Djiung yi {Sgrungs gyi gsttngsP), and rcgardecl 
as the national epic in Kham, has been partly seen by Desgodins 
and Haber. It is in prose; but the dialogue, intersperse(l with songs, 
is metrical, and is much more exterisiv'C than the prose framework. 
Religious discussions and philosophical dissertations alternate with 
comic episodes. It includes three divisions — the Djiung ling, 
which describes the invasion of part of Tibet by the Djiui^ or 
Moso; tin- Hor ling, which riicounts the conquest of the Hor (Turk 
tribes) by the 'fibetaiis, and conveys much historical information 
in a tale of magic and marvel; and the Djia ling (Chinese division), 
which narrates a contest of unknown date between the Tibetans 
and the Chinese. This work has apparently never b(!en published, 
and even the manuscripts of the three divisions cannot, says Baber, 
b(^ obtained in a complete form. But every Tibetan, or at least 
every native of Kham, who possesses any education, is able to recite 
or to chant passages of great length. Anoth(?r Tibetan epic in 
Khaur, the Gyaldrung, praises Dagyolong, a famous warrior who 
subdued the savage men of Kham. Dramatic w'orks exist, as also 
a version of th(? Ramayana in the first volume of the Bstodts'ogs of 
th<* Bstan-hgyur. 

Writing. - Writing was not introduced until the 7th century. 
Notched sticks {shing-chrani) and knotted cords were in current use, 
but the latter contrivance is only faintly alluded to in the Tibidan 
records, while of the other there an; numerous examjiles. No 
mention is anywhere made of a hieroglyphical writing, but on the 
eastern frontier the medicine-men or tomba of the Moso have a 
peculiar pictorial writing, which is known in Europe from two 
publi.sheil MSS. (in Journ. Roy. Asiatic Soc., 1885, vol. xvii.); though 
a]jparently now confined solely to purposes of vdtchcraft, it perhaps 
contains survivals of a former extensive system sujiersecied by the 
alphabetic writing introducc'd from India. According to tradition 
— a tradition of which the details are still (qien to criticism — the 
alphabet was introduced from India by Tonini, a lay Tibetan minister 
who was sent to India in 632 by King Srong-btsan to study the 
Sanskrit language and Buddhist literature. Tonmi introduced the 
modified Sanskritic “ writing in thirty characters (already detailed 
under Language and six of which do not exist in Sanskrit) in two 
styles — the “ thick letters " or " letters with heads " {u-ch*en), 
now commonly used in printed biioks, and the half-cursive “ cornered 
letters," so called from their le.ss regular heads. The former 
are traditionally said to have been derived from the Lan<iza 
character. The Landza of Nepal, liowcvcr, is certainly not the origin 
of the Tibetan letter, but rather an ornamental development of the 
parent lettcT. The close resemblance of the Tibetan characters 
* with heads " to the Gupta inscriptions of Allahabad shows them 
to have been derived from the monumental writing of the period; 
and various arguments appear to show that the other 'ribetan 
letters came from the same Indian character in the style in which 
it was used in common life. The Tibetan half-cursive was further 
developed into the more current " headless " {ii-med) characters, of 
which there arc sev(?ral styles. The ancient manuscripts discovered 
by Dr M. Aurel Stein in Khotan seem to incluilc very early, if not 
the earliest known, Tibetan documents. (L. A. W. ; T. T)e L.) 

Political Divisions . — ^Tibetans divide their country into five 
provinces : (t) /Imrfo, which comprises that part of the Chinese 
province of Kansuh which is inhabited by Tibetans, and Koko 
Nor region, extending southwards to tlie Yellow River and west- 
wards as far as the Tsaidam. Amdo is inhabited in its eastern 
part by Tibetans, called Rongwa or “ ravine-folk,’’ who are 
agriculturists, and in the western by pastoral tribes, collec- 
tively called Panaka or the Three Panakas. (2) Khams or 
KhamdOf which includes all eastern Tibet between the Chinese 
provinces of Szechuen and Yunnan, and the district of Lhorong 


jong, which forms the eastern border of the Lhasa-governed 
territory. This province is divided into the five Horba tribes, the 
: eighteen Nyarong states in the valley of the upper Yalung, and 
: the districts of Litang, Batang, Derge, Gartok, Chiamdo and 
‘ Draya. In Khamdo, but subject to the direct nile of Lhasa, 

! are several small districts, the principal arc Nyarong, Tsarong, 

I and Mar Khams or “ Lower Khamdo.” Most of these di«tricts * 
are governed by deba or chiefs, while a few have kings or gyalpo, 
the most powerful of the latter being the king of Derge, famous 
for its inlaid metal and leather work, and of Chagla, or, as it is 
better known, Tachienlu, as it is called by the Chinese or the 
Dartsemdo of the Tibetans, the headejuarters of the tea trade 
with China. Khamdo is under the direct rule of the Chinese 
provincial authorities of Szcchiicn. Some of its rulers send also 
tribute missions to Peking. For convenience of classification 
we may include in Khamdo a long strip of country extending 
along the northern border of the Lhasa territory of Lhorong 
jong and Larego as far as Tengri Nor, and bounded to the north 
by the Dang-la mountains, which is designated by Tibetans as 
Gyade or “ tlie Chinese province.” This strip of country has its 
own native chiefs, but is under the control of a high Manchu 
officer stationed at Lhasa, known collocjuially as the super- 
intendent of savage tribes.” (3) The third political division of 
Tibet is t) (written Dbus), meaning Central.” It includes 
Lhasa and a large number of outlying districts in south-eastern 
Tibet, such as Po, Pemakoichen, Zayul. The pastoral or Dokpa 
tribes, north and north-east of Tengri Nor, are also under its 
rule. (4) The fourth division of Tibet, C-alled includes 

all south-wTSt Tibet from the Lhasa or Central province to the 
Indian frontier as far as Lake Manasarowar. (5) The fifth divi- 
sion, called Ndri (Mngah-ris) by the Tibetans or llundesh by the 
Indians, who call the inhabitants lluniyas, comprises the whole 
country around the sources and along the upper course of the 
Indus and the Sutlej, and also all north-western Tibet generally, 
as far as Ladak and the border of Kashmir. Tsang and Nari are 
under the rule of Lhasa, all the high civil and military authorities 
in these provinces holding their offices from it. These five 
provinces, however, do not include the elevated steppes of 
Tsaidam (extending between the Kuenlun and the Alt^m Tagh 
or Nan Shan ranges), inhabited by a mixed race of marauding 
people, Tunguts and Mongols. Yet Tsaidam is geographically 
but a northern extension of the great Tibetan plateau, and in 
most of its essential physical features it is more closely allied 
to the Chang-t’ang of the south than to the great sandy 
depressions of Chinese Turkestan or Mongolia on the north. 

Government . — Though the whole of Tibet is under the suzerainty 
of China, the government of tlie country is divided into two 
distinct administrations, the one under the rule of the Dalai 
lama of Lhasa, the other under local kings or chiefs, and com- 
prising a number of ecclesiastical fiefs. J^oth are directed and 
controlled by the high Chinese officials residing at Lhasa, Sining 
Fu, and the capital of the Chinese province of Szechuen. North- 
eastern Tibet or Amdo, and also a portion of Khamdo, are under 
the supervision of a high official (Manchu) residing at Sining Fu 
in Kansu, whose title is Imperial Controller-General of Koko Nor. 
The native chiefs of the Panaka and other Tibetan tribes of tins 
region are styled pombo official ” or headman ”) by both the 
natives and the Chinese. The region under the supervision of 
the imperial controller includes all the countries north of the 
upper course of the Dre chu (Yangtszc-kiang). The people pay 
a small poll-tax to China, and are exempted from any other 
impost; they also pay a small tax in kind, sheep, butter, &c., to 
their chiefs. The province of Khamdo, including all eastern 
Tibet, is governed by local chiefs, styled gyalpo, king,” and 
deba, ” chief,” succession to the chiefuinship being usually 
assured to the eldest son not a lama. Each chief appoints a 
certain number of civil and military officers to assist in the govern- 
ment of the country, and each village has its headman or bese, 
also an hereditary office. None of these officials receive salaries ; 
they are only exempt from taxation, and some have grants of 
land made to them. The only tax paid to China is a so-called 
horse tax ” of about 5d. for each family. Once in every five 
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years the chiefs send a tribute mission to the capital of Szechuen, 
and once every ten years to Peking, but the tribute sent is purely 
nominal. The Chinese maintain a few small military posts with 
from six or eight to twenty men stationed in them ; they are under 
the orders of a colonel residing at Tachienlu. There are also a 
few lama chiefs. 

► The* part of Tibet under the rule of Lhasa, by far the largest 
and wealthiest, includes the central province of U, Tsang, Nari 
and a number of large outlying districts in southern and even in 
eastern Tibet. The central government of this part of the country 
is at Lhasa; the nominal head is tlie Dalai lama or grand lama. 
The Tashi lama or head of the monastery of Tashilhunpo near 
Shigatse is inferior to the Dalai lama in secular authority, of 
which, indeed, he has little — nuu h less than formerly— but he is 
considered by some of his worshippers actually superior to him 
in religious rank. The person next in consideration to the two 
great lamas is the regent, who is an et clesiastic appointed during 
the minority of each Dalai lama. Under him are four ministers 
of state (sliii-pe or kiiloji), who divide among themselves, under 
the immediate supervision of the two imperial Chinese residents 
(or amban), the management of all secular affairs of the country. 
There is also a 'rsong-dii or National Assembly, divided into a 
greater assianbly, including all government officials, and called 
together only to decide on matters of supreme importance, and a 
lesser assembly, consisting of certain high officials of Lhasa, 
noblemen, and delegates from the monasteries of Debung, Sera 
and Galdan, and fairly eonstanth' in session. The Tsong-du 
disi'usses all matters of importance, especially relating to foreign 
policy,anditsdeeisions are final. Thoarmy isunder theeominand 
of the senior Chinese amhan, a Tibelun generalissimo or vta^-pbn, 
and six Tibetan generals {tlah-phi or Jc-pbn). The military duties 
of the generals are slight, luit their political status is high. 
Under the dali-pon are six tiipon or colonels, and a number of 
subordinate officers. The regular army consists (in theor\') of 
6000 men, on active service for three years, and at home on half- 
pay for three years. After the six years tl.ey pass into the 
reserve or mil itia (yulmag). 'Fhe taxes paid to I he 1 diasa govern- 
ment arc mostly in kind, sheep, ponies, meal, butter, wool, 
native clolli, &c., and the c oin paid is said to he about 130,000 
ounces of*sih'er a year. Chandra Das slates that the crown 
reveniicjs of Lhasa amount to about 2,000,000 rupec‘s annually. 
All high Tibetan ofiu'ials, whether ecc lesiastics or laymen, are 
apjx)inted subjec^t to confirmation by the Chinese government. 
The administrative subdivisions of tlie Lhasa country, of w^hich 
there are fifty-four,arei'^illed jong, or “prefecture,” eac h of whic h 
is under the rule of two jong-po}i,\\\e one a lama, the other a 
layman. They collect all taxes, are ^c^.ponsible for the levy of 
troops, the courier service, corveVs, \'c., and c‘xerc:ise judicial 
fimc:tions, corresponding directly ^^ith Jdiasa. There are 123 
sub-prefectures under jcnig-fiyer. l-nder lhc*in are village head- 
men or tso-pbn, headmen or nti-pchi, and edders or gyan-po. All 
are appointed for indefinite periods by the prefects. 

Jiulttstyiis avd Trade. — The industrii-s are cc>nfiii<-d to the m.anu- 
facturc^ of woollen cloth of various degrees of fiiKuiess and colour, 
and called /ncA', tirma and lawa, to that of small rugs, pottery of an 
inferior quality, ntcnisils of copper and iron, some of which show 
considerable artistic skill in design, and to such cjther small trades 
as arc necessary to supply tlui limited wants of the; ])eoj)l(\ The 
Ixjst artisans are Nepalese and Chinese, the former being the l)est 
workers in metal and dyers. 

The great trade route are, first, that which, starting from Cheng- tu, 
the capital of the Cliiiiese province of Szechuen, passes by way 
of Tachienlu or Dai tsedo, Li tang, Batang, Chiamdo, 
Larego, Lhasa, ('ryautsc, Shigatse, reaches tlic Nepalese 
Houtex, ac. Nielam and goes themee to Katmandu. 

This route is called Gya-lam, “ the China road " (or “ high road ”); 
the great bulk of Tibetan travel goes over it. Minor roads go from 
Sining Fu in the Chinese province of Kansu h via Tsaiclam and the 
Tang la pass to Nagcliuka and Lhasa. This road, called the Chang 
lam or “ northern road," was much used by traders till the middle 
of the 19th century, when the Mahommedan rebellions in north- 
western China practically closed it. Another road starts from 
Sung-pan in north-western S^jchucn, and, by way of the sources 
of the Yellow River, joins the Gya-lam at Chiamdo; it is little userl. 
a*= it passes through ^he coiintrv of the wild marauding Colok. 
Still another route starts from Tachienlu, and by the valley of 


the Yalnng and the Dze chu runs to Yckundo, and tlumco to Chiamdo* 
From this point it leads to Kiwoche, and then tlirougli Gyadc or 
Chinese province to Nagehuka and Lhasa. An important tradv? 
road starts from Likiang Fu in Yunnan, and by vay of Chung-tieii 
(Guiedam of the French missionaries) joins the Gyalam at Batang. 

The most direct route from India to Lhasa, and that most fre- 
queiitetl by the traders of Lhasa, is by the Chumbi Valhiy, and was 
follower! by the British Mission. Tt crosses the Himalay:is by the 
Tang Bass (i 5,200 ft.) , and thence proceeds viu Gyan 1 se ( 1 3,200 ft.)and 
the Kharo Pass (10,500 ft.), Yamdok Lake (15,000) to the Tsang-po 
(12,100 ft.), and crossing the river winds up along the Kyi (^hu, on 
which Lhasa stands, 33 in. from the 'fsang-po. 'I lui total distance 
from Siliguri railway station is 357 in. From Katmandu, the capital 
of Nepal, a difficult* mountain route runs by Kin mg to the No la 
(i(»,0oo It.), di'sceiiding Irom which pass it strikes the Tsangpo 
about midway between Jdiasa and Lake Manas. i.ro war. Farther 
west Tibet may bt; reaclieil from Kuniaou by one ol a grou]) of passes 
(of which the best known is the Milam) leafling to L.ike Maiiasarowar. 
rhe lake becomes a sort of obligatory point on all roub^s to Tibet 
which lie between Ladak am I Nepal. The Shipki road Irom Simla, 
which strikes the Sutl(‘j at Totling (\vhere there is a bridgt‘). leads up 
to Manasarowar, C(ui . iding with the great high-road [Changlam) 
after passing rt>tling. The remarkable area of goM milling industry 
which lies to the norlh-east of (Tartok is n'ached by another route 
from Leh, which, crossing the Chang la close to Leh. passes by Uudok 
at the eastern extremity of Lake Pangong in a south-easterly 
dirt‘Ction, running north ot tlu; great mountain nuisses which crowtl 
round the Indus sources. It continues through the central lake 
district to I'engri Nor and TJiasa. The princijial trade with China 
is carried on ov(t the Lhasa-Tachienlu road. 

Acconling to a summary fiirnishetl by Taeiit.-Colonel Waddell 
{IJiasa and its Mysteries), the chief imports from China are .silk, 
carpets, porcel.ain and tea-bricks. From Mongolia come, leather, 
saddlery, shee]) and horses, with coral, amber and small diamomls 
from European sources; from Kham perfumes, fruits, furs and inlaid 
metal saddlery; from Sikkim and Bhutan rice, iiiiisk, sugar-lialls 
and tobacco; from Nepal broadcloth, indigo, brasswork, coral, 
p(‘arls, .sugar, spices, drugs and Indian maniitactiires; from Ladak 
saffron, clried fruits ami articles from India, lii the market at 
Lhasa opium sells for its weight in silver. The exports from Tibiit 
are silv<‘r, gold, salt, wool, woolh'ii cloth, rugs, furs, drugs, musk. 
P»y the Nepal, Kumaon and Ladak routes go borax, gold and pomes. 
Patna in Bengal is the chi(‘t market for the Nepal trade; Diwangiri 
ami Ud.ilguri for Assam, and Darjeeling and Kalimpong for Sikkim 
ami Chuttibi. One of the most univ('rsal articles of consumption 
in Tibet is the Cliimse brick-tc*a, which even passes as currency, 
d'he ff'a imported from Szechnen is for the most part of very inferior 
<iuality, estim.at<‘d at 35 ‘h, lea-leaves and (>5 % twigs and other 
material. It is C()m])resst“d into large bricks, and costs two- tliirds of 
apt'imy per pound. I^'lforls have been made by the planters of the 
I>nars to prejKin; ln(li.i.n brick-tea for tlio Tibetan market, which 
is calculated to consume some ii,ooi),t)oo lb yearly. 

Money . — It is curious tlnit Tibet, though using coined money, 
seems iu5ver, strictly speaking, to have had a coinag(^ of its own. 
'Pill nearly the end of the iSth century the coinage had for a long 
lime been tlerivcd from N(‘pal. That valley prior to the (iurkha 
<k>mination (1768) was under three native tlynasti(‘s (at Bhatgaoii, 
Patau ami Katmandu), and these .struck silver moliurs, as they 
were called, of the nominal value of halt a rupee. Tlu* coins were 
at first not struck specially for 'fibetan use, but were so afterwards. 
I'hcse latbT bore (obverse) a Nepalese emblem surrounded by eight 
lleurons containing tlu; tight .sacred Buddhist jew'els, and (reverse) 
an eight-petalled flower surrounded by eight fleurous con- 
taining the names of Uie eight jewels in Pibt'taii characters. Ingots 
of Ghim.st; silver were Cv.nt Irom Lhasa with a small proportion of 
gold flust, anti an equal weight in mohurs \vas returiietl, leaving to 
the Nepal rajahs, between gohl dust and alloy, a good profit. The 
tpi.ility of tliese coins (weighing about 8j grains troy) was low, and 
.'it last deterioratetl so much that the Tibetans dt^serlcd the Nepal 
mints. The Gurkhas, after becoming masters of Nepal, were 
anxious tf) renew the ])rofilable traffic in coin, and in this view sent 
a (h.putatioii to Lhasa with a ( juaiitily of coin to be put in circulation. 
But the Gurkhas were inistrusted and their coin refused. A coinage 
was then issued (it would appear onct? only) in Tibet for domestic 
us(*, modelled on an old Kathmandu pattern and struck by Nepalese 
artists. isThc Gurkhas, however, in 1788 and following years con- 
tinued to strike coins of progressively didiased (quality, wliich were 
rude imitations of the old Nepalese mintage, and to endeavour 
to force this currency on the Tibetans, eventually making the 
departure of the latter from old usage a pretext for war and invasion. 
This brought the intervention of the Chinese, who drove the Gurkha, s 
out of Tibet (1792), and then began to strike silver coins for Lhasa 
use, bearing Chinese and Tibetan cliaractcrs. For practical uso 
these Tibeto-Chinese coins (of which 2J i rupee, and which 
are known as naktang, i.e. nagskyang, “cash") are cut into aliquot 
parts by the guidance of the figures on them. Large lumps of 
Chinese silver, stamped with the imperial .seal, are also used. But 
ot late years there has been an enormous influx of Anglo-Indian 
rupees, so that these have become practically the currency of the 
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country, oven to Ihc frontier of Chinch, rind are now counted, instead 
of being valued as bullion. They are called Piling tvanka, 
(foreign coins), Iroin tJie Hindi tanka, a rupee. 

Weights and Measuirs. — The weights and measures in use are 
practically th').so of China; the dry measures, the most commonly 
employt'-d. are th(^ bre or bo of about tour pints and the bchal of 
twenty bo\ the capacity of the bo varies according to localities. 
I'lie most t:ominonly used measures of length are the span (w/o), 
the cubit {hrn), and the arm's length or fathom (dompa). 

Exploration . — Tibet was long a terra incognita to Europeans. 
It is (litTn ult of iircess on all siclt^s, and everyw'hcTe difficult to 
traverse. Its great elevation causes the climate to be rather 
arctic than tropical, so that there is no gratlual blending of the 
climates and physical conditions of India and Tibet, such as 
would tend to promote intercourse between the inhabitants of 
these neighbouring regions; on the contrary, there are sharp 
lines of demarcation, in a mountain barri<‘r which is scalable 
at only a few points, and in the social aspec'ts and conditions of 
life on cit lier side. No great armies have ever crossed Tibet to in- 
vade India ; even those of jenghiz Khan look the circuitous route 
via Bokhara and Afghanistan, not the direct route from Mon- 
golia across Tibet. Added to this was the religious exclusive- 
ness of the Tibetans themselves. Thus it w'as no easy matter for 
th(^ early Pairopea.n travellers to find their way into and explore 
Tibet. bViar Odoric of Pordenone is supposed to have reached 
T.hasa c. 1328, travelling from Cathay; Imt this visit is doubtful. 
On the strength of certain statements in the narrative of Eernao 
Mendes Pinto, some authorities liold that he may have visite<l 
Lhasa in the course of his journeys in the middle of the i6lh 
cimtury. The Jesuit Antonio Andrada, a native of Portugal 
(1580-1634), travelling from India, appears to have entered 
Tibet on the west, in tlu? Manasarowar Lak(i r<‘gion, and made his 
way across to Taiigut and north-western ( hina; in t66i the 
Jesuit fathers Johann Grueber(an Austrian)and Albert D’Orvillc 
(a Belgian) travelled from Peking via'l'angut to Lhasa, and thence 
through Nepal to India.. The extracts from Grueber’s narrative, 
given by Athanasius Kircher in his China illustraia (Amsterdam, 
1667), are accompanied by a good drawing of Potala. During 
the first half of the iSth century various ( apm'hin friars appear 
(0 have passed freely between Calcutta and Lhasa (1708) by 
way of Nepal. They even founded a mission in Lhasa, whi<'h, 
after failing at first, was more firmly established in 1715 and 
lasted till 1733. 

In 1716 tw'o Jesuits, P. Tpolito Desideri, of Pistoia, and P. 
Freyre, a Portuguese, reached Lhasa by wa)' of Kashmir, Ladak, 
iuid the enormous journey from Ladak by the holy lakes and 
the valley of the Tsang|)0. Desideri remained at Lhasa till 
April T721, witnessing the ca])ture of Lhasa successively by 
Dzungar and (Chinese. Of the moderation of the latter, and their 
abstinence from all outrage or plunder, he speaks highly. His 
departure was due to controversies between the Jesuits and 
Capuchins at Rome, which caused an order to be i.ssued for his 
retirement from Tibet. An interesting letter from him, dated the 
10th of April 1716, is printed in the Letlres edifiunles, rec. xv., 
and he left a large MS. volume of his observations. The next 
luiropean visitor was Samuel Van de Putte,of Mushing, am LL.D. 
of Leiden, whose thirst for travel carried him through India to 
Lhasa (1730), where he is said to have resided a long tim.c, to 
have ac'.quired the language, and to have become intimate with 
some of the lamas. After travelling from Lhasa to Peking w ith a 
lama mission he returned, again by Lhasa, to India, and was an 
eyewitnc.ss of the sack of Delhi by Nadir Shah in 1737. Un- 
happily he ordtjred his papers to be burnt after his death, and the 
knowledge that such a traveller must have accumulated died with 
him. In 1745 the Capuchin mission finally collapsed after a 
revival had been attempted in 1741 by a party under Orazio della 
Penna, of which Cassiano Beligatti was chronicler. We possess 
some of the results collected by this mission in an excellent short 
treatise on Tibet by P. Orazio himself, as well as in the Alpha- 
betum Tibetanumoi the Augustine monk A. Georgi (Rome, 1762). 
Some fifty volumes, the relics of the mission library, were in 1847 
recovered from Lhasa by Brian Hodgson, through the courtesy 
of the Dalai lama himself, and were transmitted as an offering 
to Pope Pius IX. The first Englishman to enter Tibet was 


George Bogle, a wTiter of the East India Company, in 1774, on an 
embassy from W’arren Hastings to the Tashi lama of Shigatse. 
In 1783 Lieut. Samuel Turner was despatched on a mission 
similar to that of Bogle, and reached Shigatse. In 181 1-1812 
the first English visit to Lhasa occurred. The traveller was 
Thomas Manning, a Cambridge man of Cains College, who had 
been long devoted to Chinese studies, the “ friend M.” of Qiarles 
Liimb, from whom “ Elia ” professes to have got that translation 
of a Chinese MS. wliich furnished the dissertation on roast pig. 
After residing some years at Canton, Manning went to Calcutta, 
bent on reaching the interior of ( hina through Tibet, since from 
the seaboard it was sealed. He actually did reach Lhasa, stay(‘d 
there about five months, and had several interviews with the 
Dalai lama, but was compelled to return to India. He never 
published anything regarding his journey, and its occurrence was 
known to few, when his narrative was printed, through th.e zeal 
of Mr (afterwards Sir) C. Markham, in 1876. 'Lhe acc ount, though 
containing some passages of great interest, is disappointing. 
Manning was the only Englishman known to have reached the 
sacred city without the aid of an army. But the Abbe Hue states 
that William Moorcroft, an Englishman who made a journey into 
Tibet in the neighbourhood of Lake Manasarowar in 1812, and 
another into Kashgar in 1824, lived in Lhasa for twelve years 
disgui.sed as a Mussulman. He was supposed to hav(' died on the 
Afghan frontier in 1825 on his second journey; but if Hue's story 
is true he reaihed Lhasa in 1826, and did not leave it till 1838, 
being a.ssassinatcd on his homeward journey, when maps and 
drawings were found on him, and his identity was for tlie first 
time suspected by the 'J'ibetans. During the 19th century 
Europeans were systematically prevented from entering the 
<’ountry or speedily expelled if found in it. In 1844-1846 the 
French missionaries, Evariste Regis Hue and Joseph Gabet, made 
their way to Lhasa from China. They travelled from (.'hina the 
route followed by (rruelx r and by Van de Putte, v'ia Siningfu, and 
reached Lhasa on the 29th of January 1846. (Jn the 15th of 
March they were sent off \inder escort by th(‘. rugged road to 
Szechuen. Hu<'‘s Souvenirs d^un voyage , cS:c., is one of the 

most delightful books of travel. Hue was. indeed, not (»rily W'ith- 
oiil science, pi'rhaps without accurate know li'tlge of any kind, 
but also w’ithout that geographical sense which fcotnetimfs 
enables a traveller to bring back valuable contributions to 
geographical knowledge though unable to make instrumental 
observations. He was, however, amazingly clever as a 
narrator and sketelier of character. It was Ke-shen, a well- 
known Chinese statesman, who was disgraced for making 
peace with the English at (.'anion in 1841, and was then on a 
special deputation to Lhasa, who ostensibly t*xpelled them. The 
Tibetan regent, with his enlightened and kindly spirit, is painted 
by Hue in most attractive eolouns, and Markham exprtrssed the 
opinion that the native autlK)riti(.s were then willing to receive 
strangers, while the jealousy that excluded them wixs rhine.se 
only. The brothers Henry and Richard Slraclic)^ visited 
Manasarowar Lake in 1846 and 1848 respectively. In 1866 the 
Abbe Desgodins travelled through portions of eastern 1 'iV)et 
and reach(‘d (.'hiarndo (in Khain), but was prevented from 
approaching any closer to Lhasa. 

Beginning in 1863 a number of native Indian explorers wxtc 
sent by the government of India into Tibet, for the purpose of 
surveying the lounlry and colhx'ting inlormation the Secret- 
about its inhabitants. 'I'hese men were specially Service 
trained at Dchra Dun in the work of surveying, and 
entered Tibet with a strong w^uoden box with a specially concealed 
secret drawer for holding observing instruments, a pra} er wheel 
with rolls of blank paper instead of prayers in the barrel on which 
observations might be noted, and lamaie rosaries by the beads 
of which each hundred paces might be coiinUxl. As may be 
imagined, they carried their lives in their hands in case of dis- 
covery. The best known of these men were Pundit Nain Singh, 
Pundit Krishna, originally known as A.-K. (from the first and 
last letters of his name transposed^, and Ugyen Gyatso, or U.-G. 
Nain Singh reached Lhasa in the course of two remarkable 
journeys. In the first, after an ineffectual attempt by Nepal, he 
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travelled by the Manasarowar Lake, and the road thence east- 
ward, parallel to the course of the Tsangpo, reaching Lhasa on 
the loth of Januar)’^ 1866, and leaving it on the 21st of April 
1867. On the sixond journey (1874) he started from Ladak, 
crossing the vast and elevated plateau by the Tengri Nor and 
other great lakes, and again reaching Lhasa on the i8th of 
Noveml^r. Nain Singh gave an account of his journeys, and of 
his residence there, which, though brief, is full of intelligence and 
interest. This enterprising and deserving man, on the comple- 
tion of his journey in 1875, was rewarded by the Indian govern- 
ment with a pension and grant of land, and afterwards received 
the gold medal of the Royal Geographical Society and the Com- 
panionship of the Star of India. He died early in 1882. 

In 1878 A.-K. also revisited Lhasa, stayed a year, and after- 
wards continued into Tsaidam, not returning to India till 1882. 
Lama Ugyen Gyatso, a semi-'ribelan, who was originally a 
teacher of Tibetan in a Darjeeling school, was trained by the 
Indian Survey Department as a surveyor, and being deputed to 
take tribute from his monastery to Tashilhunpo, he secured 
permission in 1879 from the 'lashilhunpo authorities for Sarat 
('handra Das, a Bengali schoolmaster at Darjeeling, to visit that 
monastery, where his name was entered as a .student. I'his 
was the opportunity for a series of valuable exploratory journeys 
through the Tibetan provinces adjoining tlie Indian and Nepalase 
frontiers, which added greatly to our stock of information alx>ut 
Lhasa and the districts surrounding that city. In their first 
journey the travellers set out from Jongri in Sikkim, and travers- 
ing the north-east corner of Nepal, crossed into Tibet by the 
Chatang la, and travelled northwards to Shigatse and Tashil- 
hunpo. They returned by much the same way to near Khamba 
jong, and re-entered Sikkim by the Donkya pass. The journey 
was fruitful of information and valuable for mapping. Ugyen 
Gyatso undertook another journey in 1883 to complete and 
extend his former surveys. Travelling by way of Khamba 
jong directly to Gyantse and Shigatse, he turned eastwards at 
the latter town, finished the siirv'ey of the Yamdok Cso, and 
crossed the Hirnalaya into the valley of the Lobratsangpo or 
Upper Manas River. At Shakhang jong he was arrested, and 
hi^ true ^character discovered. He managed, nevertheless, to 
extricate Ifimself, and turning north-eastwards he passed through 
Chetang, and reached Lhasa by way of Samye monastery. From 
this city he started for Darjeeling, which he reached on December 
15^ 1883. Chandra Das made a second journey in 1881, with the 
intention of reaching Lhasa. He travelled by way of Tashilhunpo, 
lay dangerously ill for some time at Sanding monastery, duly 
reached Lhasa, where he visited the Dalai Lama, but owing to 
small-pox in the city could remain there only a fortnight, though 
he m«ade full u.se of this time. During a journey home occupying 
nearly half a year he collected much further valuable information. 
Sarat Chandra Das’s reports of his two journeys were published 
by the Indian government, but for political reasons were until 
1890 kept strictly confidential. In 1899 they were edited by the 
Royal Geographical Society and in 1902 published. They con- 
tain valuable information on the superstitions, ethnology and 
religion of Tibet. Chandra Das also brought back from his 
journeys a large number of interesting books in Tibetan and 
Sanskrit, the most valuable of which have been edited and 
published by him, some with the assistance of Ugyen Gyatso and 
other lamas. 

The Russian explorer Prjevalsky, although he was not, strictly 
speaking, an explorer of Tibet, did much incidentally towards 
determining the conformation of its north-eastern 
Bx^/oretM eastern mountain systems. His third journey 

into Central Asian wilds, which lasted from March 
1879 to October 1880, included the sources of the Hwang Ho, or 
Yellow River, till then unmapped and unknown. His fourth 
journey, between November 1883 and October 1885, covered 
much of northern Tibet, and established the tnie character of 
Tsaidam. It was when setting out in 1888 to make an attempt 
to reach Lhasa that he died. 

After Prjevalsky’s death, V. I. Roborovsky, with several 
companions, explored the western ranges of the Kuen-lun, and 


crossed southwards into Tibet, tracing the course of the Kiria 
river to the north-western plains of the central plateau. The 
distinguishing feature of these explorations, led by Russian 
officers, is their high scientific value and the contributions they 
have offered to the botany, natural history, geology and meteor- 
ology of the regions under investigation in addition to the actual 
geographical data attained. The Kucn-lun is known in their 
writings as the Pvussian Range. 

In t888 Mr W. W. Rockhill, an American posse ssing the unique 
qualifications for Tibetan exploration of a profound knowledge 
of the language and history of the country, coupled w ifo a 
with the instincts and training of a scientific explorer, tin, isas- ' 
left the lamasery of Kumbum in north-western iS 9 i 
Kansuh with three Chinese servants and a small 
caravan, proceeded round the north shore of Koko Nor, cros.sed 
eastern Tsaidam, and explored some of the rivers and lakes 
directly south of that region. Leaving Barong Tsaidam, he 
travelled south by way of the sources of the Yellow River, till he 
reached the Dre chu (upper Yangtsze-kiang), which he crossed 
to the north of the important trading centre of ^ ekundo. From 
this point he followed the valley of the Dre chu till about lat. 
30"" 30', when he passed into the basin of the Yalung River, 
traversed the Horba states and finally reached Tachienlu by 
the Gi la and the valley of the Dar chu. 

In 1891 Mr Rockhill, starting again from Kumbum with three 
Chinese, passed south of Koko Nor through the country of the 
pastoral Panaka Tibetans, and by a very difficult pass (Vahon 
jamkar la) entered again the basin of the Tsaidam. He then 
turned west, followed the base of the south Tsaidam range as far 
as the Naichi Gol, where he entered the southern mountainous 
region forming the northern borderland of Tibet. From this 
point the traveller followed a general south-westerly direction 
around the heads of all the feeders of the upper Dre chu, and 
thence into the lake region of northern central Tibet, crossing 
Bonvalot’s route south of the Chi-chang t’so and that of Bower a 
few days farther south. Near the Namru t’so his farther progress 
south was arrested and he was compelled to take an easterly 
course. After making a long detour north, often crossing the 
roads previously travelled by Bonvalot and Bower, and passing 
by Riwochc, he came to Chiamdo and Tachienlu. The results 
of Mr Rockhill’s two journeys were important and valuable. 

Messrs A. D. ('arey and A. Dalgleish in 1885-1887 made a 
protracted journey from Ladak, in the course of which they 
crossed the Aksai Chin, reached Khotan, entered the 
Tarim basin, and subsequently made their way east- and a. 
ward and then southward across the Altyn Tagh and gtel 8 h,i 885 - 
other ranges to the Tsaidam region. Finally a great 
circuit Wiis made to the north and w^est, across the Hum- 
boldt range, and by Kami, Urumchi, and Yarkand to Ladak 
again. 

Bonvalot, accompanied by Father Dcdeken of the Belgian 
Catholic Mission and Prince Henri d’Orl^ans, left Charkhlik, 
south-west of the Lob Nor, in November 1889, and ouhriel 
taking a very nearly due southerly course, reached on Bonvalot, 
the 13th of February 1890 the eastern end of the t^S 9 -i 890 . 
Tengri Nor. Then pushing on southwards, he crossed the Nicn- 
chcn-tang-la and entered the Dam district near the Lhasa-Sining 
high road. Here the party was stopped by Tibetan authorities 
and forced to take the tea route through Chinese Tibet (Gyade) 
ly way of Batasumdo, Chcbotcnchin, Riwoche, Chiamdo to 
Chiangka, near the upper Yangtse-kiang, whence they proceeded 
to Tachienlu by Batang and Litang. Bonvalot noted some 
extinct volcanoes in the northern Tibet desert. 

Accompanied by Dr W. G. Thorold, of the India Medical 
Service, and a native sub-surveyor, Claptain Hamilton Bower, 
I.S.C., set out from Leh on the ist of June 1891, and captain 
crossed the Lanak la and the Ladak frontier on the H. Bower, 

3rd of July. From this point the party took a iS 9 i-i 892 . 
general easterly direction past the Mangtza t’so, Horpa t’so, 
Charol t’so, and around the northern end of the Aru t’so, all 
important lakes, at an average altitude of about 16,500 ft. 
From the Aru t’so the travellers took a south-easterly direction 
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across the great northern plateau or Changtang till they reached 
the south-east side of the Garing t'so, in about 31® 30' N. and 
89® 10' E. At this point Bower was stopped by some of the head- 
men of the Tibetan pastoral tribes (here under the rule of Lhasa), 
and obliged to make a long circuit to the north well out of Lhasa 
territory, and then eastward — till he struck the road to Chiamdo 
through Gyade or Chinese Tibet. Crossing the Sining- Lhasa road 
a little south of the Dang la range, and about two days* journey 
north of Nagehuka, Captain Bower crossed theSu chu, and follow- 
ing a course parallel to the Giama-nu chu, he made his way to 
Riwochc and thence to Chiamdo, from whiuh town be followed 
the Lhasa-Tachienlu high road to the latter town, which he reached 
on the loth of February 1892. Ihe results of Captain Bower’s 
journey were all of first-class importance. 

Miss Annie R. Taylor, an Englishwoman of the China Inland 
Mission, started from Tao-chow (Kansuh) in Seplernber 1892, 
M/mmA. R. accompanied only by five Asiatics. Passing by the 
Taylor, famous lamasery of I^brang, south of the Yellow 

1892 , River, she crossed that river and traversed the 

southern part of the country inhabited by the predatory Tibetan 
tribes called Golok. Thence, after crossing the upper Yalung, 
which fiows by the town of Kanze, she pursued her journey to the 
upper course of the Yangtse-kiang (Dre chu), crossing that river 
somewhere near where A.-K. had crossed it in 1881 and Rockhill 
in 1889, and then came to the town of Gye-Yckundo. From this 
point she seems to have followed the Chiamdo road to near that 
town, when she turned westwards and continued in that direction 
till she came on the high road from Lhasa to Sining Fu somewhere 
north of Nagehuka. Here, like all other European travellers 
who have tried to reach Lhasa from the north, she was stopped 
by the Lhasan authorities. She appears to have followed about 
the same route on her way back to China, for she again went to 
Yekundo and thence by the high road, followed previously by 
A.-K. and Rockhill, to Tachienlu in Sze-cli ucn, where she arrived 
on the 12th of April 1893. 

In 1893 MM. J. L. Dutreuil deRhinsand Fernand Grenard, both 
Frenchmen, left Cherchen, with Lhasa as their objective. After 
DutreuU tie crossing the Kara muren davan in t he Arka Tagh, they 
Rhiae and entered the lake region of north Tibet and followed a 
p. Orenard, general southerly direction across low ranges of hills 
1893 - 1894 , numerous small lakes till they arrived in 

32° 30' N., where they changed direction to cast-south- 
east, passing to the north of the Chargut and Zilling lakes. 
The travellers were able to push on as far as the north-eastern 
bank of the great Tengri Nor, which they reached on the 30th 
of November 1893. Here they were finally stopped by the 
Tibetans, and after a delay of six weeks passed in vain attempts 
to obtain permission to go to Lhasa, they were only allowed to 
proceed to Nagehuka on the .Sining-Lliasa road, and to continue 
by the Gyade route to Yekundo, near the upper Dre chu, and 
thence to Sining in Kansuh. From Nagehuka the travellers 
followed a heretofore unexplored road through the G^ade 
country, crossing Rockhill’s route in the Pere-Sangyi districts 
near Tashiling (their Tachi gomba). The road followed*by them 
to Yekundo is called by Tibetans the upper road (f^ong lam), a,nd 
had apparently been followed previously by Miss Taylor. 
Reaching Yekundo (or Giergundo) on the 21st of May 1894, the 
travellers started for the Koko Nor and Sining on the ist of 
June; but the party was attacked near Tungbumdo (Tumbumdo 
of previous travellers), and Dutreuil de Rhins was killed on the 
5th of June. M. Grenard after a few days resumed his march, 
passed east of the Noring t’so, the eastern extremity of Tosu Nor, 
and thence by the south-east corner of Koko Nor to the town of 
Sining Fu in Kansuh. The results of this exploration were a large 
number of maps and a report of great scientific importance. 

Mr Littledale, an Englishman, accompanied by his wife, left 
Khotan in the early part of 1895, and travelling thence to 
s# George I?. Cherchen, he turned southwards, and following up 
Littledale, the course of the Cherchen darya to a point near its 
I 89 S, source, he continued in that direction between 87® and 

89® E. across the northern plateau of Tibet till he reached the 
Zilling (or Garing) t’so. Pursuing, amid great difficulties, his 
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southerly course, he finally reached the western bank of Tengri 
Nor. Pushing rapidly on in the direction of Lhasa, when not over 
50 m. away from the city (camp, 30® 12' 12" N.), he was finally 
stopped by the Lhasan authorities and obliged, in great part on 
account of the severe illness of Mrs Littledale, to give up the 
attempt to reach Sikkim, and to take a direct trail to I^dak. In 
the latter part of this remarkable journey Littledale’s rou#e lay 
parallel but to the south of the routes followed previously by 
Nain Sing, and more recently by Bower. Passing by Rudok, 
the party re-entered Ladak at the village of Shushal on the 27th of 
October 1895 2nd of November. Mr Littledale 

surveyed about 1700 m. of country bet'ween Cherchen and 
Shushal, and brought back a valuable collection of plants, which, 
added to those collected by other travellers in this part of Tibet, 
enabled botanists considerably to extend their scanty knowledge 
of this region. 

Accompanied by Lieut. N. Malcolm of the 93rd High- 
landers, Captain Wellby, of the British army, left Leh on the 
4th of May 1896. The travellers were compelled to captain M. 
enter Tibet by way of the Lighten t’so in 35® N. s. Weliby, 
From this point they turned due east and continued, 
with the usual incidents experienced by all travellers in 
those regions — cold, storms, lack of food and of grass, loss ol 
ponies and pack animals, &c. — until they reached the northern 
branch of the Dre chu, the Chumar. Passing into the valley of 
the Nomoron Gol, south of the Tsaidam, they made their way by 
Barong Tsaidam to Donkyr and Sining Fu by the high road along 
the northern shore of the Koko Nor. 

Captain Dcasy, of the British army, left Leh on the 27th of 
May 1896, and crossing the Lanak h, passed by the Mangtza t’soj 
north of the Horpa t’so, to Teshil kul. Thence he /f. 

endeavoured to proceed due east, but was obliged 1 *. Deaay, 

by the nature of the country to turn south, crossing 
Bower’s route on the west side of the Aru t'so. He finally 
completed a valuable survey of an important part of western 
Tibet. 

In 1898 a Dutch missionary in China named Rijnhart started 
with his wife from the vicinity of Koko Nor, with the 
intention of reaching Lhasa, but at the upper 
Mekong, to the east-north-east of the city, he was • 
murdered, and his wife reached tlic Chinese province of Sze* 
cli ucn wdth great difficulty alone. 

In 1896 Sven Hedin, a Swede (1865- ),left Kopa, a point 
about 100 m. south of Cherchen, and after crossing the Arka Tagh 
took an easterly course between that range and the 
western continuation of the Kokoshili range till he 
entered the valley of the most northerly feeders of the 
Dre chu, when he passed into the valley of the Naichi Gol and 
entered the Tsaidam. His careful observations concerning the 
meteorology of this region are of great value, and his surveys be- 
tween Kopa and the Naichi Gol were in a country not previously 
explored. During his second and more important journey in 
Central Asia (1899-1902), Sven Hedin left Charklilik, on the edge 
of the Taklamakan desert, in May 1901, intending to cross Tibet 
in a diagonal direction to the sources of the Indus. He made 
crossings of the lofty Arka Tagh and other parallel ranges to the 
south (running cast and west). On his final penetration south- 
ward, arriving within fourteen days of Lhasa, he left the bulk 
of his caravan and pushed rapidly on towards that city, but was 
stopped when about five days from it (Aug. 5, 1901). Rejoin- 
ing his caravan he turned westward, and passing through 
the country previously traversed by Bower and Littledale he 
reached Leh on the 20th of December 1901. His careful 
and detailed maps, lake soundings, hydrographic, geological, 
meteorological and other investigations gave him the highest 
rank among modern explorers. 

On a third journey (1906-1908) he travelled by way of Turkish 
Armenia, Persia, Baluchistan and India, and entered Tibet by 
way of the Aksai Chin. Proceeding south-east, or diagonally 
across the country, he traversed 84c m. of unknown country, 
investigating the lake Ngangon t’so or Ngantse t’so, which had 
hitherto been only hypothetically mapped, and marched thence 
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over the watershed between this and the Tsangpo. This water- 
shed was found to lie much farther north than had been supposed, 
and to consist of very lofty mountains, in complicated ranges, 
from wliicli large tributaries descend to the Tsangpo (Brahma- 
putra). After a journey of half a year Hedin reached Shigatse; 
on leaving it he turned north again, intending to explore the large 
.sacred lake Dangra-yumso, west of Xgantse t’so, but when within 
sight of it he was prevented by Tibetans from approaching it. 
He now followed a devious route to Lake Manasarownr, entering 
Nepal for a short distance from Tradum, disco\ering the main 
source of the Brahmaputra in a great mass of glaciers called Kubi- 
gangri, in the northernmost (Lain of the Ilimalaya. He next 
investigated the sources of the Sutlej, made hydrographic investi- 
gations of the Manasarowar lakes, with the neighbouring under- 
ground waterways, and proceeded thence to Gartok. He 
confirmed the existence, long su.spet'ted, of a lofty mountain 
chain extending right across the country from the lake Tengri | 
Nor (/.e. about 90^ E.) to the district north of Gartok (about 
Si® K.). He returned to Ladak in 1908. He was created a 
K*C.I.E. in 1910. 

In May 1900 Kozlov, in C(mimand of the Russian Geographical 
So('icty's expedition to Central Asia and Tibet, left Barong 
Tsviidam, and travelling southwards, came to the Dre 
Captaia (his Ndu chu, or Blue River), at about the 

P. /v. AToz/ov, same point as Rockhill in 1SS9. As^istcd by the 
1 900^1 901. Qif] chief of Nyamtso, he crossed the river and 
reached Yekundo (his Jarku Lomba). One stage beyond 
this place he left the route followed by former travellers and 
pushed nortliwards to near the town of Chiamdo, where after a 
sharp fight with the natives he turned eastwards. The winter 
was passed in the valley of the Ra chu, a tributary of the Chiam- 
do chu (his Dza chu), and excursions were made as far as Dcrge 
droneher. In the spring of 1901 the expeclilion resumed its 
march eastwards around the Dre chu and the Ja chu (Yalung I 
River), followed up the left bank of the latter and got back to 
Russian Lelu (Oring t'so) on the 301 h of May i()ot . 

In 1903 Captain C- G. Rawling and Lieut. A. J. G. Har- 
greaves of the Somerset Light Infantry', starling from Leh as 
Captain c. ^ base, carried out careful survey work (their chief 
G* RawHUgp object being to extend that of Captain Deasy) in the 
1903. territory K ing east of the British frontier, i.e, about 
80® to 83® E., and 34^ N. 

The British armed mission of 1904 yjcrformed a brilliant feat 
of marching and reached Lhasa, whose ni\sl(‘ries were thus 
unveiled, but this exploit beltmgs to the section dealing with 
history, below. (T. H. H. L. A. W. ; O. J. K. II.) 

History . — Previous to the 7lh century A.d. there was no 
indigenous recorded history of the country, the people being 
steeped in barbarism and devoid of any written language. The 
little that is known of this prehistoric period is gathered from the 
legends and the more trustworthy sidelights of contemporary 
Chinese records. 

PVom the iith century b.c. the Chinese used to call by the 
name of Kiang (or Shepherds) the tribes (about 150 in number) 
of nomads and shepherds in Koko Nor and the north-east of 
present Tibet; but their knowledge ('ontinued to be confined to 
the border tribes until the sixth century of our era. Jn the annals 
of the T’ang dynasty it is said that the population of the country 
originated from the Bat-Kian or Pah Kiang; and, as the infor- 
mation collected in the first part of the notice concxTiiing Tu-bat, 
afterwards Tu-ban, the modern Tu-fan, dates partly (as is proved 
by internal evidence) from a time anterior to the T’ang dynasty 
(a.d. 618), some degree of reliance may be placed on it. There 
we are told that P’anni, a scion of the southern Liang dynasty of 
the Tu-bat family (wliich flourished from 397 to 415 at Lian-chow 
in Kan-suh), who had submitted to the northern Liang dynasty, 
fled in 433 with all his people from bis governorship of Lin-sung 
(in Kan-chow) westwards across the Yellow River, and founded 
beyond Tsih-shih heapy .stones ”) a state amidst the Kiang 
tribes, with a territory extenfling over a thousand li. By his 
mild and just rule he was soon enabled to establish his sway over 
an immense territory. His original state was apparently situated 


along the upper course of the Yalung River, an alTluenl of the 
Kin-sha-kiang. 

Through tlio exertions of Prinsep. Csoma dc K« rds, Emil Schlag- 
intweit, Chandra Das, Kockhill, Huth, Waddtdl and others, wo 
possess many copies of lists of kings, forming Uio dynasties of 
Tibet from the legendary beginnings betAveen llio 5th and 2nd 
c(‘ntiiry n.c. down to the end of the monarchy in 914. But tho 
serious divergencas which they show (except as to later limes and 
in general outlines) make their unauthcntic character plain. As one 
of the lists is accompanied by a commentary, it is tho easiest to 
follow, and requires only to be supplemented here and there from 
the other lists and from the Chinese sources, Iran dated by Bushcll 
and Kockhill. The first king, tdnya-khri btsanq^o, is said to have 
been the fifth son of King I’rasenajit of Kosala, and was bom with 
obliquely drawn eyes. He fled north of the Himala3’’as into the 
Bod country, where he was elected king by the twelve chiefs of 
the tribes of southern and central Tibet. He took up his residence 
in the Yarlung country south of Lhasa. This Yarlung, which 
])orrowcd its name from the Yalung of the state of Jsinni Tu-bat, 
is a river which flows into tho Yaro-tsangpo (Brahmaputra). 
The first king and his six siicce.ssors are known as the .seven celestud 
khyi\ the next scries consists of six kings known as tho earthly 
/eg* ; and they w'ero followed by eight terrestrial IdL This three- 
fold succession is apparently an imitation or a debased form of the 
ancient legend of heavenly, earthly and human rulers, wliirh was 
carried into l^ersia and China, and from the latter country into 
Japan and Tibet — the relative number of kings being altered in 
the last-named countries to suit local convenience and tlie small 
amount of truth which they contain. Whilst giving an Aryan 
loscent to their first kings, tho ancient Tibetans assigned to tlicir 
princesses a divine origin, and called them Uunno, “ goddess." 
The gynaecratic habits of the race are manifested in the names of 
all these kings, whicli were formed by a combination of those of 
their parents’ the mother’s generally preceding that of the’ father. 
The Idc kings were followed by four ruh^rs simply called btsan 
(“mighty’). 

Then occurs a break in the lineal descent, and the king next 
in order (r. 461) may be the 'Tatar Fanni Tu-bat, but most probably 
his son and succ(;ssor. His name was Lha-tho thori gnyan-tsan, 
otherAvise (inyan-tsan of Lha tho thori, according to the custom 
usual in Tibet of calling great pcTSonages after tho name of their 
birthplace. Lha-tho means " heaps of stones," and therefore 
appears to be a translation of Tsih-shih, " heapy stones," the 
countiy mentioned in connexion Avith the foundation of a. state by 
Fanni Tu-bat. It was during his reign that the first Buddhist 
objects arc reputed to have rcacluxl Tib(?t, probably from Nepal. 
Little is said of his three immediate successors. The fourth Avas 
gNam-ri .srong btsan, A\dio died in O30. During his reign the 'Tibetans 
obtained their first knowledge of aritliinetic and medicine from 
China; the prosperity and pastoral Avcalth of the countiy were .so 
great that “ the king built his palace with cement moistened with 
the milk of tho cow and the yak." To the .same king is attributed 
the di.scovery of the inexhaustible .salt mine called Chang-gi- 
tsa'Ava (J^yang-gi-tsa’Ava -- " northern .salt "), which still supplies 
the grccitcr portion of Tibe.t. The reign of his illustrious son. 
Srong tsan gam-po, opened up a noAv era; he introduced Buddhism 
and the art of writing irom India, and was the founder (in O39) of 
Lha-Idan, afterAvards ILa-sa. He was greatly lielpcd in liis prose- 
lylism by his Iavo wives, one a Nepal princess, daughter of King 
Jyoti varma, the other an imperial daughter of China; afterwards, 
they being childle.ss, he took Iavo more princc^sses from the Ku-yong 
(— " left corner ’’ 6) and Mon (general appellative for the nations 
betAvecn 'Tibet and the Indian plains) countries. As a contpieror 
he extended his sway from the still unsubdutnl Kiang tribes of tho 
north to Eadak in the aah'.sI, and in the south he carried his power 
through ^epal to the Indian .side of the Himalayas. How far 
southward this dominion at first extended is not known; but in 
703 Nepal and the country of tho Brahmans icbellcd. and the 
Tibetan king, the third successor of Srong tsan gam-po, Avas killed 
Avhile attempting to restore liis power. It is rather curious that 
nothing is said of this Tibetan rule in India, except in the Chinese 
annals, where it is mentioned until the end of the monarchy in the 
loth century, as extending OA^er Bengal to tho sea — the Bay of 
Bengal being called the Tibetan Sea. J. K. Logan lias found 
othnologic^vl and linguistic e\ddence of this domination, which was 
left unnoticed in the Indian histories. Mang-srong mang tsan, 
tho second son and successor of Srong tsan gam-po, continuing the 
conquests of his lather, .subdued the Tukuhiin Tatars around the 
Koko Nor in OO3, and attacked the Chinese; after some adverse 
fortune the latter took their revenge and penetrated as far as Lhasa, 
Avhere they burnt the royal palace (Yumbu-lagang). Khri Ide 
gtsug-brtan-mesag-ts’oms. the grandson of Mang-.srong and second 
in succession from him, promoted the spread of Buddliism and 
obtained for his son, Jangts'a Lhapon, who was famous for the 
beauty of his person, the hand of the accomplished princess Kyim- 
shang, daughter, othcrAvisc kunf'-chu, of the Chinese emperor Juy- 
(? Tai) tsung. But the lady arrived after tho death of her betrothed, 
and after long hesitation bwame the bride of the father. She gave 
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birth in 730 to Khri srong Ide tsan, in the Buddhist annals the 
most illustrious monarch of his country, because of the strenuous 
efforts he made in favour of that religion during his reign of forty- 
six years (74 V- 789). His son and successor Muni tsan-po, being 
determined lo raise all his subjects to the same level, enacted that 
there should be no distinction between poor and rich, humble and 
great. He compelled the wealthy to share their riches with the 
indigent and helpless and to make them their equals in respect of 
all the comforts and conditions of life. Ho repeiited this experi- 
ment three times; but each time he found that they all returned 
to their foimer condition, the rich becoming still richer and the 
poor still ])()orer. The sages attributed this curious phenomenon 
to the good and evil acts of their fornuT lives. Nothing of iiiinor- 
tance occurred during the following reigns, untif that of Ralpachcn. 
who won f lory by his care for the translations of the Buddhist 
scriptures which he caused to be completed, or rewritten more 
accurately wlicn required. In this reign a severe struggle took 
place with ('hina, peace being concluded in 821 at Ch’ang-ngan 
and ratified at Lhasa the following year by the erection of bilingual 
tablets, wliich still exist. Ralpachcn was assasjsinalcd by the 
partisans of Lang-dharma and the country fell into disorder. 
Lting-dharma instituted a violent pcrscjculion of Buddhism; but 
he was soon assassinated in his turn and the kingdom divided into 
a western and an eastern part by his two sons, 'fho partition 
did not, however, prevent internecine wars, d he history for some 
time now becomes rather intricate and rcquircis some attention. 
Pal K’or tsan, the second western king, after a reign of thirteen 
years, died leaving two sons, Thi Tashi Tscgpa-pal and 'Phi Kyida 
Nyimagon. The latter went to Nari (Mngari) and founded the 
capital Piirang; he left three sons, of whcim the eldest declared 
himself king of Mang-yul, the second seized Purang, and the 
youngest. Detsud-gan, became king of the province of Shang-shung 
(the moiiern Gughe). The revival of Buddhism began with the 
two sons of the last-named, the elder of whom became a monk. 
The younger, Khorre, inherited his father's throne, and was followed 
in his authority by twenty successors. 'I'aslii Tsogpa also had 
tlueo sons —Palde, Hoildo and Kyide. The descendants of the 
first made themselves masters of Gung-t'aiig, Lugyalwa, Chyipa. 
Lhatse, Langlung and 'I'sakor, where they severally ruhd as petty 
chiefs. The descendants of Kyide spread themselves over the Mii. 
Jang, Tanag, Yarulag and Gyaltso districts, whore they also ruled 
as petty princes. Ilodde left four sons — Phabdese, Thide, Thich- 
ung and Gnagpa. The first and fourth became masters of Tsiin- 
grong, the sccom)^ took possession of Amdo and 'Psongklia. the third 
became king of U (or the central Lhassan province)', ami removed 
the capital to Varlung, south of Lhasa. Ho was followed on his 
throne from son to son by cloven successors. History is .silent as 
to the fate of the eastern king, the other son of Lang-dharma, 
and his successors, but the geographical names of the chieftainships 
enumerated above make it clear that tlio western kingdom had 
(ixtended its power to the east. Chroni)logy is deficient for all that 
period. While the dynasty of Khorr6 in Shaiig-shung and that of 
Thich'ung in 0 wore running, another authority, de.stincd to 
become the superior of both, had arisen in Tibet. Khorre left his 
throne lo his .son Lhade, who was himscilf succeeded by his three 
sons, the youngest of whom iin itcd the celeluated Indian Ihiddhist, 
yVtisha, to leave his monaslcry Vikr.imashila for Tibet, where he 
settled in the great lamaserai of Thodiiig in Nari. Be.sidcs religious 
books and teachings, ho intro<luccd in 102b the method of com- 
puting time by cycles of sixty years, " obtained from the Indian 
province of Shambala." He was the first of the several chief priests 
whose authority became paramount in the country. The kings 
of t) greatly patronized them, as for instance in the case of the 
celebrated Sakya Pandita by the stjventh of lliesc kings. Pamlita, 
at the special request of Kuyuk, the successor of Ogdai, paid a v*sit 
lo his court in 1240-1248. Imvc years afterwards Kublai Khan 
conquered all the cast of Tibet; ami, after he had ascenfied the 
throne of China, the Mongol em])cror invited to his court Phagspa 
Lodoi Gyaltshan, the nephew of the same Pandita. Ho remamtHl 
twelve years with the emperor, and at his request framed for the 
INIongol language an alphabet imitated from the Tibetan, which, 
however, did not prove satisfactory, and disappeared after eighty- 
five years without having been very largely u.scd. In return for 
his services, Kublai iiu’cstcd Phagspa with .sovereign power over 

(1) Tibet proper, comprising the tliirtecn districts of L and Tsang, 

(2) KhAm and (3) Amdo. From this time the Sakya-Jlli lamas 
f)ecame the universal rulers of Tibet, and remained so, at least 
nominally, under twenty-one successive lamas during seventy vtsars 
(1270-1340). Their name was derived from the Sakya monastery, 
which was their cradle and aliode, and their authority for temporal 
matters was exercised by specially appointed regents. When the 
power of the Sakya began to wane, that of the rival monasteries of 
Digung, I^hagdub and Tshal increased largely, and their respective 
influence and authority overbalanced that of the successors of 
Phagspa. It was at this troubled epoch that Chyang Chub Gyalt- 
shan, better known as Phagmodu from the name of his native town, 
appeared on the scene. He subdued 'I'ibet proper and Khdm, for 
the continued possession of which he was, however, compelled to 
fight for several years; but ho succeeded in the long run, and with 


the approval of the court of Peking established a dynasty which 
furnished twelve rulers in succes.sion. When the Mongol dynasty 
of China passed away, the Mings confirmed and enlarged the 
dominion of the Tibetan rulers, recognizing at the same time the 
chief lamas of the eight principal monasteries of the country. 
Peace and prosperity gradually weakened the benign rule of the 
kings of this dynasty, and during the reign of the last but one 
internecine war was rife betwtuMi the chiefs and nobles of 0 and 
Tsang. This state of things, occurring just as the last rulers of 
the Ming dynasty of China were struggling against the encroachments 
of the Manchus, their future successors, favoured the interference 
of a Khoshot Mongol prince, Tengir To, called in the Tibetan 
sources king of Koko Nor. The Mongols were interested in the 
religion of the lamas, especially since 1579, when Allan, khakan 
of the Tumeds, and his cousin summoned the chief lama of the 
most important mona.stcry to visit him. This lama was Sodiiam 
rGyamtso. the third successor of Gedundub, the loundcr of the 
I Tashilhunpo monastery in 1447, who bail been olcctc'd to the more 
important abbotship of (mldan near I^hasa, and was thus the first 
of the great, afterwards Dalai, lamas. The immediate succcsstir of 
Gedundub, who ruled from 1475 to 1541. had appointed a special 
officer styled (hfya lo control the civil administration of the country. 
To Sodnam rGyamtso the Mongol khans gave the title of Vajfa 
Dalai Lama in I57(», and this is the first use of the wididy known 
title of Dalai I.ama. During the minority of the fifth (really the 
third) Dalai Lama, when the Mongol king Tengir 'I'o. under the 
pretext of supporting the religion, intervened in the alfairs of the 
country, the Pan-ch'en Lo-sang Ch'o-kyi Gyal-ts'ang lama obtained 
the withdrawal of the invaders by the payment of a Iieavy war 
indemnity, and then applied for help to the first Maiichu emperor 
of China, who had just ascended the throne. This step enraged 
the Mongols, and caused the atlvancc of Gushri Khan, son and 
successor of 'fengir To, who invaded Tibet, dethroned all the petty 
I princes, including the king of Tsang, and, after having siilijugatcd 
the Avhole of the country, made the fifth Dalai lama supreme 
monarch of all Tibet, in 1O45. ( hinesc government in 1O53 

confirmed the Dalai Lama in his authority, and ho i)aid a visit to 
the emperor at looking. The Mongol Khosholes in i7of)aiid the 
Sungars in 1717 interfered again in the succession of the Dalai 
lama, but the Chinese army finally conqmTed the country in 1720, 
and the present system of government was established. Jt is 
probable that the isolation of Tibet was inspired originally by the 
Chinese, with the ide-i of creating a buffer state against Huropean 
aggression from tliis direction. 

In 1872-1873 some attempt was made by Indian officials lo 
open up trade with Tibet; further attempts followed in 1884, 
and in 1886 a mission was organized to proceed to^Lhasiv 
The ChiiK'sc^ however, although they had at first 
granted a passport to this mission, later objected to British and 
its advance, and it was abandoned. The 'Fibetans Russian 
assumed this to show England’s weakness; they 
invaded Sikkim, and in 1888 it was necessary to send a forc'e 
under General Graham to expel them. In 1890 a treaty was 
concluded, and trade regulations under this treaty in 1893; but 
the negotiations were carried on with the Chinese authorities, 
and the lamas, considering themselves to have received instifiicicnl 
recognition, repudiated them and offered further insults. A 
new development presently appeared in the situation. A lama, 
a Mongolian Buriat by birth and a Russian subject, whose 
russianized name was Dorjiev, had come to Lhasa about 1880. 
When subsequently visiting Russia, he appears to have drawn 
the attention of the authorities towards Tibet as a field for their 
statecraft, and he established himself as the unoflicial represen- 
tative of Ru.ssia in Lhasa. He obtained a commanding influence 
over the Dalai Lama, impressed upon him the dangers which 
threatened Tibet from England, and suggested the desirability 
of securing Russian protection and even the possibility of con- 
verting the tsar and his empire to Jiuddhism. The Dalai Lama 
assented, and was even prepared to visit St Petersburg, but was 
checked by the Tsong-du (assembly). He therefore sent a 
representative of high rank, who had audience of the tsar, and 
returned with proposals for a treaty and for the residence of a 
Russian royal prince in Lhasa in order to promote friendly 
relations. But both the Chinese authorities in Lhasa and the 
Tsong-du were averse from any such proceedings. The Dalai 
Lama, inspired by Dorjiev, now took .steps to bring on a crisis by 
provoking England. He felt sure ^f Russian support. Russian 
arms had been imported into Lhasa. It was suspected, although 
denied, that a treaty was in draft under which Russia should 
assume the suzerainty of Tibet. A further encroachment on 
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British territory in Sikkim was made by Tibetans, and various 
other slights were offered. 

The viceroy of India, Lord Curzon, now decided that strong 
action vv:is necessary; but the home government at first assented 
only to the despatch of Colonel (after^mds Sir) F. E. Young- 
husband with a small escort to negotiate at Khambajong, to the 
north of the Sikkim frontier. The mission arrived at this point 
on the 7th of July 1903, and here it remained till the nth of 
December. No responsible Tibetan representatives appeared, 
and such negotiations as were carried on were abortive. On the 
3rd of October, therefore, the British government authorized the 
occupation of the Chumbi valley, and an advance to Gyantse in 
Tibet and military preparations, with the difficult attendant 
problem of transport, were undertaken. Colonel Younghusband 
again accompanied the mission, and the troops were commanded 
by General Ronald Macdonald. The Jelep pass was crossed and 
the entry into Tibet effected on the 12th of December. 
British ad\*ance was made to Tuna, where part of the 

si^%904^ expedition wintered. A further advance being made 
on the 31 St of March 1904, the first hostile encounter 
took place at Guru, when the 'fibetans (the aggressors) were 
defeated. W’ith some further fighting en route the expedition 
reached and occupied Gyantse on the rzth of April; here some of 
the British forces were subsequently beleaguered, and the most 
serious fighting took place. In fact the advance to Lhasa, 
resumed after the storming of the Gyantse jon^ (fort) on the 6th of 
July, met with comparatively little opposition, and the capital 
was reached on the 3rd of August. The Dalai Lama had fled with 
Dorjiev. Partly on this account, and in spite of the attempts of 
the Chinese authorities to bring about a settlement, there was 
some delay owing to the attitude of the lamas, liut finally a 
treaty of peace was concluded on the 7th of September. The 
principal provisions were— the Sikkim frontier violated by 
the Tibetans w’as to be respected; marts were to be established 
for British trade at Gyantse, Gartok and Yatung; Tibet was to 
pay an indemnity of ^500,000 (subsequently reduced to one-third 
of this sum); and no foreign power was to receive any concession 
in Tibet, territorial or mercantile, or to concern itself with the 
governtjient of the country. The expedition left Lhasa on 
the 23rd *of September and reached India again at the close of 
the following month. The treaty was slightly modified later in 
matters of detail, while the adhesion of China to the treaty was 
secured by an agreement of the 27th of April 1906. 

The Anglo-Russian convention of 1907 determined the follow- 
ing conditions with respect to Tibet — the recognition of the 
suzerain rights of China and the territorial and administrative 
integrity of the country; that no official representative at Lhasa 
should be appointed either by England or by Russia, and that 
no concessions for railways, mines, &c., should be sought by 
either power. An annex to the convention provided that, except 
by arrangement between England and Russia, no scientific 
expedition should be allowed to enter the country for three 
years. 

In January 1908 the final instalment of the Tibetan indemnity 
was paid to Great Britain, and the Chumbi valley was evacuated. 
The Dalai Lama was now summoned to Peking, where he obtained 
the imperial authority to resume his administration in place of 
the provisional governors appointed as a result of the British 
mission. He retained in office the high officials then appointed, 
and pardoned all Tibetans who had assisted the mission. But in 
1909 Chinese troops were sent to operate on the Sze-ch’uen 
frontier against certain insurgent lamas, whom they handled 
severely. When the Dalai Lama attempted to give orders that 
they should cease, the Chinese amban in Lhasa disputed his 
authority, and summoned the Chinese troops to enter the city. 
They did so, and the Dalai Lama fled to India in February 1910, 
staying at Darjeeling. Chinese troops followed him to the 
frontier, and he was deposed by imperial decree. The British 
government, in view of thp apparent intention of China to 
establish effective suzerainty in Tibet, drew the attention of the 
government at Peking to the necessity of strictly observing its 
treaty obligations, and especially pointing out that the integrity 


of the frontier states of Nepal, Bhutan and Sikkim must be 
respected. To the Dalai Lama, who had attempted to obtain 
British intervention at Peking, it was made clear that he person- 
ally had no claim to this, as the British government could only 
recognize the de facto government in Tibet. 
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Notes on the Ethnology of Tibet (Washington, 1895); Chandra Das| 
Journey to Lhasa and Central Tibet (London, 1809) ; G. Ikmvalot, 
De Paris an Tonkin a travers le Tibet inconnu (Paris, 1 892) ; II. Bower, 
Geog. Journal, vol. i.; Diary of a Journey across Tibet (Calcutta, 
1893); Miss A. K. Taylor, National Review (September 1893); 
Geog. Journal, vol. iii.; Dutriieil de Rhins and F. Grcnard, Mission 
scientifique dans la haute Asie (Paris. 1897) ; St G. Littledalc, Roy. 
Geog. Journal, vol. vii.; M. S. Wellby, Geog. Journal, vol. xii. ; 
Through Unknown Tibet (London, 1898); H. H. P. Deasy, Geog. 
Journal (August 1900); Sven liedin, Through Asia (London, 1898); 
Geog. Journal (April 1902 and April 1909); Certrat Asia and Tibet 
(London, 1903) ; Adventures in Tibet (London, 1904) ; Trans- Himalaya 
(London. 1909); S. C. Rijnhart, With the Tibetans in Tent and 
Temple (London, 1901); Dclinar Morgan, Geog. Journal, vol. ii.; 
L. A. Waddell, The Buddhism of Tibet, or Lamaisni (London, 1895); 
“ The Falls of the Tsangpo," Geog. Journal (1894); Lhasa and its 
Mysteries (London, 1905); Sir R. Strachey, Geog. Journal (Feb., 
March and Apiil 1900) ; N. M. I’rjevalsky, “ Notes on Gold-washing," 
Proceedings of the Royal Geographical Society, vol. vii.; " journeys 
and Discoveries,'* ibid., vols. x., xi., xii., &c.; Roborovski, " Journeys 
and Discoveries," ibid., vols. xii. and xiii.; A, von Rosthorn, 
“Notes on Tea Trade between China and Tibet," Geog. Journal, 
vol. vi.; General Walker, " Fcmr Years’ Jonriieys by A. K.," 
Proceedings of Royal Geog. Soc. (Feb. 1885); P. K. Kozlov, 
“ The Russian Tibet Expedition, 1899-1901," Geog. Journal (May 
1902); “ Through Eastern Tibet and Kam," ibid., v'ol. xxxi. (1908); 
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TIBETO-BURMAN LANGUAGES. The Tibeto-Burman 
family comprises a long series of dialects spoken from Tibet 
in the north to Burma in the south, and from the Ladakh wazarat 
of Kashmir in the west to the Chinese provinces of vSze-ch'uen 
and Yunnan in the east. In the first place we have the various 
Tibetan dialects, spoken all over Tibet and in the neighbouring 
districts of India and China. Another scries of dialects, the 
Himalayan group, is spoken in the southern Himalayas, from 
Lahul in the v/cst to Bhutan in the east. Some of these dialects 
approach Tibetan in structure and grammatical principles, while 
others have struck out new lines of development, probably under 
th^ influence of the dialects spoken by an older population. 
East of Bhutan, to the north of the Assam valley, wt find a third 
.smidl group, the North Assam group, which consists of three 
dialects. A fourth group, the Bodo group, can be followed in a 
series of dialects from Bhutan in the north to the Tippeera state in 
the south. They have at one time extended over most of Assam 
west of Manipur and the Naga hills, and even far into Bengal 
proper. To the west of the Bodos, in and in the neighbourhood 
of the Naga hills we find a fifth group, the so-called Naga group. 
It comjirises dialects of very different kinds. Some of them 
approach Tibetan and the dialect of the North Assam group. 
Others lead over to the Bodo languages, and others again connect 
the Naga dialects with their Tibeto-Burman neighbours to the 
south and east. To the south of the Nagii hills, in the long chain 
of hills extending southwards under various names such as the 
Lushai hills, the Chin hills and the Arakan Yoma, we find a sixth 
group, the Kuki-Chin dialects. The old Meitei language of 
Manipur lies midway between this group and the easternmost 
branch of the Tibeto-Burman family, the Kachin group. The 
Kachins inhabit the tract of country to the cast of Assam and 
to the north of Upper Burma, including the headwaters of the 
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Chindwin and the Irrawaddy. The Kachins have not as yet 
settled down, and are still pushing southwards. The Kachins 
and the Kuki-Chins, gradually and finally merge into Burmese, 
the language of the ancient kingdom of Burma. 

It is impossible to bring the relationship existing between all 
these various groups under one single formula. The dialects 
spoken in the Himalayas and in Assam can be described as a 
double chain connecting Tibetan with Burmese, which arc the 
two principal languages of the family. In the first place the 
Kachin group runs from the easternmost Tibetan dialects in 
Sze-ch‘ucn down to the Burmese of Upper Burma. The second 
chain has a double beginning in the north. We can trace one 
line through the North Assam group, the Naga, Bodo and Kuki- 
Chin groups. Another line can be followed from Tibetan through 
the Himalayan and Bodo groups into Kuki-Chin. The latter 
dialects finally merge into Burmese. 

The original home of the Tibeto-Burman race seems to have 
been on the Upper Hwangho and the Upper Yangtsze-kiang 
in the Chinese provinces of Sze-cliucn and Yunnan. The oldest 
invaders followed the Tsangpo into Tibet and became the Tibe- 
tans of the present day. Other hordes crossed the Brahmaputra 
and settled in the hills on the southern slopes of the Himalaya 
range. From t he headwaters of the Irrawaddy and the Chindwin 
successh'c weaves entered Assam and Further India. Some fol- 
lowed the course of the Brahmaputra and settled in the hills to 
the south and cast of the great bend of the river. Others 
entered the Naga hills, while numerous tribes must have followed 
the Chindwin into Manipur and the hills to the south. The in- 
habitants of Burma have probably come down along the Chindwin 
and the Irrawaddy, and the latest immigrants, the Kachins, 
have only in modern times begun their wanderings southwards 
through the hills. The tribes settled in the hills north of the 
Assam valley appear to possess a mixed character. Their home 
can be considered as a kind of backwater which has been over- 
flowed by the waves of successive invasions. 

In their original home the Tibet o-Burmans were the neighbours 
of Chinese and Tai tribes. Their languages are also closely 
related to Chinese and Tai, more closely to the former than to the 
latter. The agreement is apparent in the phonetical system, in 
vocabulary and in grammar. The principal point in which they 
differ is the order of words. The Tibeto-Burman family arranges 
the words of a sentence in the order of subject, object, verb, w^hile 
the order in Chinese and Tai is subject, verb, object. Together 
all these languages form one great family, which is usually called 
Indo-Chinese. 

The Indn-Chinese family is usually considered as a typicjil 
instance of the so-called isolating languages. The single words 
do not consist of more than oiuj syllable. They arc incapable of 
inflexion because there are 110 form wonls, which merely denote 
relation in time and s])ace. Grammatical relations arc therefore 
not in{licatcd by inflexion, but simply by putting together, according 
to fixed rules, words of which each retains its independence. 
Thus a sentence such as " the father struck the boy wouhi be 
translated “ father agimt son striking completion.'^ This state 
of affairs, which is the ])revailiTig condition in Chincscyi is not, 
however, the original one. While the bases of the words are 
monosyllabic, i.e. each wonl consists of one syllabic, comparative 
jihilology shows that these bases were often preceded by x^refixes, 
short additions, the meaning of which cannot always be ascer- 
tained, but which modified the meaning of the base in the same way 
as the terminations of other languages. Such prefixes were not 
accented, and in the course of time they wtjrc commonly reduced 
and often dropped altogether, so that each word {i.e, the prefix 
plus base) itself came to be monosyllabic. Such words ^ere then 
X^ronouncecl in a higher tone, and this gave rise to tlie development 
of a complicated system of tones in Chinese, Tai and some Tibeto- 
Burman languages, 'fho existence of old prefixes can therefore 
still be inferred from the tones. 

'I'his development can still be followed in the Tibeto-Burman 
languages. They have, to some extent, retained the old prefixes, 
'this is, for example, the case in Old Tibetan and some modern 
Tibetan dialects, while the prefixes have been dropped in the modern 
dialect of Central I'ibct. Comx^are Old Tibetan b-dun, Balti ab^dun, 
but Central Tibetan dun, seven. The connexion between tlic droj)- 
ping of prefixes and the development of tones can be seen from the 
fact that Balti, which has, to some extent, preserved the prefixes, 
is devoid of tones, while Central Tibetan has develoi^ed a system 
of tones corresponding to that prevailing in Chinese. The same 


is the case with Kachin and some Niga dialects, while the re- 
maining Tibeto-Burman languages apparently agree with such 
Tibcta.n dialects as arc devoid of tones. The development of 
tones in many dialects was probably counteracted by the influence 
of the speech of the former inhabiUints whom the Tibeto-Burman 
found in possession of the country when they invaded their present 
habitat. Remnants of such old inhalntants are still found in the 
lUiasi hills of Assam, in the midst of the 'Pibeto-Burman terrttory. 
Traces of the sx)ecch of an old, non-Tibeto-Burman population, 
can also be found in some dialects belonging to the Himalayan 
group. 

Through the dropping of old prefixes several different words 
coincided in form. The same result was eflccted by another 
tendency, which is ax)j)arent in all Indo-Chinese languages, viz. 
to harden soft consonants. Thus Tibetan ba, cow, is often pro- 
nounced bha and pa. The confusion which might arise from this 
double tendency is coimteractetl by the system of tones and the 
fixed rules for the order of words. 

The v^abulary is richly varieil. Thus the different varieties of 
some animal are often denoted by separate words. On the other 
hand, there are few general terms or such as denote abstract 
ideas. 

All these features of Tibeto-Burman speech tend to make the 
difference between the dialects considerable, and the changes within 
one and the same dialect bewildering. Instances are said to be on 
record where one small tiibe has changed its language in the course 
of a couple of gen(?rations so as to be unrecognizable. This fact, 
if fact it be, can howe'ver be accounted for by assuming that the 
male individuals in question have robbed their wives from some 
other tribe. At all events, the changes are not so imijorbint in 
cases where we are able to conqiarc the existing v'^ocabiilary of a 
tribe witli words noted down, say, a century ago. 

The different classes of words are not clearly distinguished, and 
many instances occur in which a word can be used at will as a noun, 
as an adjective; or as a verb. The verb can, on the whole, be de- 
scribed as a noun of action, and we find phrases such as “ my going 
is insteatl of “ 1 go." Inflexion is often effected by isolation. 
Thus gender is commonly denoted by adding words meaning 
"mole," "female," rcs])ectively ; niimbtT is indicated by means 
of numerals and words meaning " many," " heap and there is 
no relative pronoun and no clear distinction between the various 
verbal Raises. Many of the words addial in order to indicate 
relation in time, si)act;, ^o., have, however, ceased to be used as 
si])arate words, and have become wdiat can for all practical piir- 
l)oses be called case and tense affixes. The inflexion is therefore at 
the present date, to a great extent, effected by agglutination, i.e, 
by adding modifying 7)articl(;s to the base, which itself remains un- 
change<l. Such particles are only X)iit once if there are mpre thiyi 
one word jiut togetluT in the same relation. Thus ai^ adjective 
•uid a (iualified noun only takes one " casc-suflix." SevcTal tlialects 
have in this WMy deveJf)ped a comxilicatcd system of grammatical 
forms, jiartly jicrliax^s imdtir the influence of non-Tibeto-Burman 
languagt^s. 

Bihi.iography. — J. Leyden, “ On the T-anguages and Literature of 
the Indo-Cliincse Nations," Asiatic Researches (1808), x. 209 S(iq., 
rex>rintcd, witli Inbliogrjipliical noti'S, by Dr K. Host, in Mistcllaneous 
Papers relating to Indo-China, i. 8(> sqq. (London, kS86); Max 
Miilli-r, "Letter to Chevalier Bunsen on the Classification 
of the Turanian Languages," p. 97 sqq. (London, 185.}) 
(rejirmtcd from vol. iii. of Bimseii^s Christianity and Mankind)] 
J. Logan, "The West Himalaic or Tibetan Tribes of Assam, 
Burma .and Pegu," Journal of the Indian Archipelago (1858), ii. 
100 sqq. and 230 sfpp; B. H. Hodgson, Essays on the Languages ^ 
IMerature and Religion of Nepal and Tibet : together with further 
papers on the Geography, Ethnology and Commerce of those 
countries (London, 187.1); Miscellaneous Essays relating to Indian 
Subjects^ vols. i., ii. (I.ondon, 1880); Ernst Kuhn, Ueber Herkunft 
and Sprache der transgangctischen V biker. Festrede (Munchen, i88r); 
B. Houghton, “Outlines of Tibeto Jiurman Linguistic Palaeon- 
tology, journal of the Royal Asiatic Society (1896), p. 23 sqq.; 
August Conrady, Eine indochincsische Causativ-Denominativ-lUld- 
ung und ihr Zusammenhang mit den Tonaccenten. Ein Bcitrag 
lur vergleichenden Grammatik der indoc hinesischen Sprachen insonder- 
heit des Tibetischen Barmanischen Siamesischen und C hinesischen 
(Leipzig, 189b); "Sten Konow " in Grierson's Linguistic Survey 
of India, vol. iii.; Tibeto-Burman Family, part i.. General Intro- 
duction, Specimens of the Tibetan Dialects, the Himalayan Dialects 
and the North Assam Group (Calcutta, i9o()); part ii., with G. A. 
Grierson, Specimens of the Bodo, Nfiga and Kachin Groujis (Calcutta, 
1903); part iii., Sx^ecimens of the Kuki Chin and Burma Groiqis 
(Calcutta, 1904). (S. K.) 

TIBIA, a pipe played by means of a reed mouthpiece, exten- 
sively used in classic Rome. The tibia, often mistranslated 
“ flute,” was identical with theanJosof the Greeks, and accord- 
ing as it was made with a cylindrical or with a conical bore, 
it may be regarded as the prototype of our clarinet or oboe. The 
tibia was used at musical contests, in the theatre, in the arena 
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at banquets^ &c, A set of ivory tibiae of cylindrical bore 
found at Pompeii in a good state of preservation are in the 
museum at Naples. 

TIBULLUS, ALBIUS {c, 54-19 b.c.), Latin elegiac poet. The 
information which we possess about him is extremely meagre. 
Besides the poems themselves — that is to say, the first and 
second books — we have only a few references in later writers 
and a short Life of doubtful authority. We do not know his 
praenomen; his gentile name has been questioned; nor is his 
birthplace ascertained. His station was not improbably that 
of a Roman knight (so the Life affirms); and he had inherited 
a very considerable estate. But, like Virgil, Horace and Proper- 
tius, he seems to have lost the greater part of it in 41 amongst 
the confiscations which Antony and Octavian found expedient 
to satisfy the rapacity of their victorious soldiery. Tibullus’s 
chief friend and patron was M. Valerius Messalla Corvinus, 
himself an orator and poet as well as a statesman and a com- 
mander. Messalla, like Maecenas, was the centre of a literary 
circle in Rome; but the bond between its members was that of 
literature alone. They stood in no relations to the court; and 
the name of Augustus is not once to be found in the writings of 
Tibullus. About 30 b.c. Messalla was despatched by Augustus 
to Gaul to quell a rising in Aquitania rnd restore order in the 
country, and Tibullus may have been in his retinue. On a 
later occasion, probably in 28, he would have accompanied his 
friend who had been sent on a mission to the East, but he fell 
sick and had to stay behind in Corcyra. Tibullus had no liking 
for war, and though his life seems to have been divided l)etween 
Rome and his country estate, his owm preferences were wholly 
for the country life. His first love, the subject of book i., is called 
Delia in the poems, but we learn from Apulcius (ApoL 10) that 
her real name was Plania. Delia seems to have been a woman 
of middle station. It is impossible to give an exact account 
of the intimacy. The poems which refer to her are arranged 
in no chronological order. Now she appears as single, now as 
married ; but we do not hear anything either of her marriage or 
of her husband’s death. It is clear, however, that it was the 
absence of her husband on military service in Cilicia which gave 
Tibullus* the opportunity of making or renewing the acquaint- 
ance. It was not dropped when he returned. It was not 
difficult to deceive the simple soldier; and Delia was an apt 
pupil in deception — too apt, as Tibullus saw with dismay when 
he found that he was not the only lover. His entreaties and 
appeals were of no avail ; and after the first book w'e hear no more 
of Delia. In the second book the place of Delia is taken by 
Nemesis, which is also a fictitious name. Nemesis (like the 
Cynthia of Propertius) was a courtesan of the higher class; 
and she had other admirers besides Tibullus. He complains 
bitterly of his bondage, and of her rapacity and hardhearted- 
ness. In spite of all, however, she seems to have retained 
her hold on him until his death. Tibullus died prematurely, 
probably in 19, and almost immediately after Virgil. His 
death made a deep impression in Rome, as we learn from 
his contemporary Domitius Marsus and from the elegy in 
which Ovid (Amores, iii. 19) has enshrined the memory of 
his predecessor. 

The character of Tibullus is reflected in his poems. Though 
not an admirable it is certainly an amiable one. He was a man 
of generous impulses and a gentle unselfish disposition. He 
was loyal to his friends to the verge of self-sacrifice, as is shown 
by his leaving Delia to accompany Messalla to Asia, and constant 
to his mistresses with a constancy but ill deserved. His tender- 
ness towards them is enhanced by a refinement and delicacy 
which are rare among the ancients. Horace and the rest taunt 
the cruel fair with the retribution which is coming with the 
years. If Tibullus refers to such a fate, he does it by way of 
warning and not in any petty spirit of triumph or revenge. 
Cruelly though he may have been treated by his love, he does 
not invoke curses upon her kead. He goes to her little sister’s 
grave, hung so often with his garlands and wet with his tears, 
and bemoans his fate to the dumb ashes there. Tibullus has 
no leanings to an active life : his ideal is a quiet retirement in 


the country with the loved one at his side. He has no ambition 
and not even the poet’s yearning for immortality. As Tibullus 
loved the country life so he clung to its faiths, and in an age of 
crude materialism and the grossest superstition , he was religious 
in the old Roman way. As a poet he reminds us of Collins 
and Longfellow. His clear, finished and yet unaffected style 
made him a great favourite with his country men and placed 
him, in the judgment of Quintilian, at the head of their elegiac 
writers. And certainly within his own range he has no Roman 
rival. For natural grace and tenderness, for exquisiteness of 
feeling and expressfon, he stands alone. He has far fewer faults 
than Propertius, and in particular he rarely overloads his lines 
with Alexandrian learning. But, for all that, his range is 
limited; and in power and compass of imagination, in vigour 
and originality of conception, in richness and variety of poetical 
treatment, he is much his rival’s inferior. The same differences 
are perceptible in the way the two poets handle their metre. 
Tibullus is smoother and more musical, but liable to become 
monotonous; Propertius, with occasional harshnesses, is more 
vigorous and varied. It may be added that in many of Tibul- 
lus’s poems a symmetrical composition can be traced, although 
the symmetry must never be forced into a fixed and unelastic 
scheme. 

It ia probable that wo have lost somo of the f^oniiine poems of 
Tibullus. On the other hand, much has come down to us under 
his name which must certainly be assigned to others. Only the 
first and second books can claim his authorship. The first book 
consists of poems written at various times bctvveen 30 and 26. 
About the second book we can only say that in all likelihood it 
WtiS published before the poet's death in 19. It is very short, 
containing only 428 verses, and apparently incomplete. In both 
books occur poems which give evulencc of internal disorder; but 
scholars cannot agree upon the remedies to be applied. 

The third book, which contains 290 vc;rses, is by a much inferior 
hand. The writer calls himself Lygdamiis and the fair that he 
sings of Ncacra. He was born in the same year as Ovid, but there 
is nothing Ovidian about his work. He has little poetical i)ower, 
and his style is meagre and jejune. He has a good many reminis- 
cences and imitations of Tibullus and PropiTtius; and they are not 
always happy. The separation of the fourth book from the third 
has no ancient authority. It dates from the nivival of letters, 
jind is due to the Italian scholars of the istli century. The fourth 
book consists of poc'ms of very different quality. The first is a 
composition in 21 1 hexameters on the achievements of Messalla, 
and is very poor. The author is unknown; but he was certainly 
not Tibullus. The poem itself was written in 31, the year of 
Messalla's consulship. The next eleven poems relate to the loves 
of Sulpicia and Cerinthus. Sulpicia was a Roman lady of high 
station and, according to Haupt's probable conjecture, the daughter 
of Valeria, Messalla’s sister. She had fallen violently in love with 
Cerinthus, about whom we know nothing but what the poet tells 
us, and he soon reciprocated her feelings. The Sulpicia elegies 
divide into two groups. The first comprises iv. 2-6, containing 
ninety-four lines, in wliich the theme of the attachment is worked 
up into five graceful poems. The second, iv. 8-12 (to which 7 
should be added), consists of Sulpicia's own letters. They are 
very short, only forty lines in all; but they have a unique interest 
as being the only love poems by a Roman woman that have escaped 
thd ravages of time. Their frank and passionate outpourings 
rcmintl us of Catullus. The style and metrical handling betray 
a noviCb in poetical writing. The thirteenth poem (twenty-four 
lines) claims to bo by Tibullus; but it is hardly more than a cento 
from Tibullus and Propertius. The fourteenth is a little epigram 
of four lines with nothing to determine its authorship. I-ast of 
all comes the epigram or fragment of Domitius Marsus already 
referred to. To sum up ; the third and fourth books appear in 
the oldest tradition as a single book, and they comprise pieces by 
different authors in different styles, none of which can be assigned 
to Tibullus with any certainty. The natural conclusion is that 
we havo‘hcrc a collection of scattered compositions, relating to 
Messalla and the members of his circle, which has been added as 
an appendix to the genuine relics of Tibullus. When this Messalla 
collection " was made cannot be exactly determined; but it was 
not till after the death of Tibullus, 19 b.c., and probably between 
15 and 2 B.c. Besides the foregoing, two pieces in the collection 
called Priapea (one an epigram and the other a longer piece in 
iambics) have been attributed to Tibullus; but there is little external 
and no internal evidence of his authorship (sec Hiller in Hermes, 
xviii. 343 349). 

The value of the short Vita Tibulli, found at the end of the 
Ambrosian, Vatican and inferior MSS., has been much discussed. 
There is little in it that we could not at once infer from Tibullus 
himself and from what Horace says about Albius, though it is 
possible that its compiler may have taken some of his statements 
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from Suetonius's book Dc poetis. It is as follows ; “ Albius Tibullus 
eques K. (R. being the customary abbreviation for Romanus, the 
MSS. have the corruption regalis), insignis forma cultuque corporis 
observabilis, ante alios Corvinum Messaham Oratorem (MSS. Or., 
i.e, oratorem) ingenue (MSS. iginem) dilexit, cuius et contubcrnalis 
Aquitanico bello militaribus donis donatiis est. Hie multorum 
iudicio principem inter elegiographos optinct locum. Epistulae 
quoque cius, (piamquam breves, omnino utiles sunt (the “ letters " arc 
the Sulpicia elegies). Obiit adulcsccns, ut indicat epigramma 
supersenpLum " (i.e. the f)ne ascribed to Domitius Marsus. These 
words seem to be a later addition to the Life). It is another moot 
question of some importance whether our poet should be identified 
with the Albius of Horace {Od. i. 33; Epist. i, 4), as is done by the 
Iloratian commentator Porphyrio (a.d. 200-250) in his Scholia. 
Porphyrio's view has been most recently examined by Postgate 
{Selections from Tibullus^ apptmdix A). If it is rejected, the authority 
of the Life is considerably impaired. 

Ovid, Trist. iv. 10, 53 seq., " successor fuit hie [Tibullus] tibi, 
Galle, Propertius illi, quartiis ab his scric temporis ipse fui.^' In 
the precpcfing couplet he had said, “ Vergilium vidi tan turn nec 
amara Tibullo tempus amicitiae fata dedere meae." Ovid, who 
was born in 43, would be only twenty-four at Tibullus's death if it 
occurred in 19. The loss of Tibullus's landed property is attested 
by himsrlf (i. i, IQ seq.), “ Felicis emondam, nunc pauperis agri 
custodes " (cf. 41, 42). Its cause is omy an inference, though a very 
probable one. That he was allowed to retain a portion of his 
estate with the family mansion is clear from ii. 4, 53. Tibullus 
may have been Mcssalla's contiibernalis in the Aquitanian War 
{Vita Tib. and Tib. i. 7, 9 seq., a poem composed for Messalla’s 
triumph), and may have received mtlitaria dona (Vita). 

Delia's name (from 8 ^Aoj) is a translation of Plania. As regards 
her station, it should be noticed that she was not entitled to wear 
the stola, the dress of Roman matrons (i. 6, 68). Her husbaml 
is mentioned as absent (i. 2, O7 seq.). She eludes the ctistodes 
])laced over her (i. 2, 15 and 6, 7). Tibullus's suit was favoured by 
Delia's mother, of whom he speaks in very affectionate terms (i. 6, 
57 SCO.). For Tibullus's illness at Corcyra, see i. 3, i seep, 55 seq. 
The nfth elegy was written during estrangement (discidium) ^ and 
the sixth after the return of the husband and during JJ)elia's double 
infidelity. 

Ovid, writing at the time of Tibullus's death {Am. iii. 9, 31), says ; 

" Sic Nemesis longum, sic Delia, nomen habebunt, altera cura 
recens, altera primus amor." Nemesis is the subje^ct of book ii. 
3,4,6. The mention of a lena (ii. 6) settles her position, 'fhe con- 
nexion had lasted a year when ii. 5 was written (seever, 109). It is 
worth noticing that Martial selects Nemesis as the source of 
Tibullus's reputation (viii. 73, 7; cf. xiv. 193). 

Specimens of Tibullus at his best may be found in i. i, 3, 89-94; 
5 ) 19-3^; 9, 45-68; ii. 6. Quintilian says {Inst. x. i, 93), " Elegia 
quoque Graecos provocamus, cuius mihi tersus atque elegans maximv 
videiur auctor Tibullus', sunt qui Propertium malint; Ovidius 
utroque lascivior, sicut durior Gallus." 

Charisius (pp. 66 and 105) cpiotcs part of a hexameter which is 
not found in tne t^xtant poems of 'ribullus. 

Lygdamus is probably the real name of the author of the first 
six elegies in book hi., but little further is known about him. His 
elegies and the other poems in the tliird book (" third " and “ fourth" 
books) appear to have been known to Ovid. The.re are agreements 
between lii. 5, 15 20, and three passages of Ovid, Ars. am. ii. 
669 seq.; Tr. iv. 10, 6: "cum cecidit fato consul uterque pari" 
(Lygdamus and Ovid using word for wonl the same expression for 
the year of their birth, the consulship of Hirtius and Pansa) and 
Am. xi. 14, 23 seq., much too close to be accidental. We do not 
know when they were added to the genuine po(uns of Tibullus. 

Most scholars since Lachmann have condemned the " PancgJ^ric 
on Messalla." It is an inflated and at the same time tastele.ss 
declamation, entirely devoid of poetical merit. The language is 
often absurdly exaggerated, e.g. 190 seq. The author himself 
seems to be conscious of his own deficiencies (i seq., 177 seq.). 
Like so many of his contemporaries, he had been reduced to poverty 
by the loss of his estates (181 seq.). If we could set the question 
of poetical merit aside, it would not be impossible to identify 
him with Propertius as in fact is done by N6methy {op. cited below). 
The date is fixed by 121 seq. Sulpicia was the daughter of Servius 
Sulpicius (iii. 16 = iv. 10, 4), and she seems to have been under 
the tutelage of Messalla, her uncle by marriage (Haupt, ^puscula, 
iii. 502 seq.). 

Some scholars attribute iii. 8-12 = iv. 2-6 to Tibullus himself; 
but the style is different, and it is best to answer the question, 
as B£direns docs, with a non liquet. 

The direct ascription of iii. 19 — iv. 13 (verse 13, " nunc licet e 
caelo mittatur arnica Tibullo ") to Tibullus probably led to its 
inclusion in the collection and later on to the addition of the 
third book to the two genuine ones. For the evidence against the 
ascription, see Postgate, Selections, app. C. 

Manuscripts . — The two best MSS. of Tibullus are the Ambrosianus 
(A), of date about 1374, and the Vaticanus (V), of the 15th century. 
Besides liiese we have a number of extracts from Tibullus in 
Florilegium Parisinum, an anthology from various Latin writers 
which probably goes back to the nth century, and the Excerpta | 


frisingensia, preserved in an nth-century MS. now at Munich, 
unfortunately very few in number. Also excerpts from the lost 
Fr^mentum cuiacianum, made by Scaligcr, and now in the library at 
Leiden. It only contained the pJirt from iii. 4, 65 to the end. The 
Codex cuiacianus, a late MS. containing Catullus, Tibullus and 
Propertius, is still extant. 

Editions . — Tibullus was first printed with Catullus, Propertius, 
and the Silvae of Statius by Vindclinus de Spira (Venice ,^1472), 
and separately by Florentins de Argentina, probably in the same 
year. Amongst other editions we may mention those by Scaliger 
(with Catullus and Propertius, 1577, < 5 ^c.), Broukhusius (1708), 
Vulpius (1749), Hcync (1817; 4th ed. by Wunderlich, with supple- 
ment by l)is.sen, 1819), Huschke (1819), Lachmann (1829), Dissen 
(1835). Among more recent texts Bahrens (1878, the first of the 
modern critical editions), L. Miillcr (1880, with a useful intro- 
duction), Hiller (1885, with index verborum). Postgate (1905). 
Of the commentaries Hcync's, Huschke's and Dissen’s arc still 
of value. The most recent (with I..atin notes) is N6methy's (1905- 
1906). The greater part of the poems are included in Postgate's 
Selections (with English notes, 1903). For further information sec 
the accounts in Ten ff cl’s History of Roman Literature (translated 
by Warr), Schanz's Geschichte der romischen Litteratur, and Marx’s 
article s.v. " Albius," in Pauly-Wissowa's Realencyclopddie. A 
history of recent contributions is given in A. Cartault's A propos 
du corpus Tibullianum (190O; not quite complete); see also his 
Tibulle et les auteurs du Corpus Tibullianum (Paris, 1909). The 
following translations into English verse are known- by Dart 
(London, 1720), Grainger (1739. with Latin textand notes), Cranstoun 
(1872). An Essay towards a New Edition of the Elegies of Tibullus, 
with a Translation and Notes (London, 1792), contains only i. i 
and 7, 29-48. C. A. Elton's Specimens of the Classic Poets (London, 
1814; xii. 141-171) contains i. 1; ii. 4; iii. 2-4; 6, 33 to end; 
iv. 2, 3. To these should probably be added Tibullus, with other 
Translations from Ovid, Horace, &c., by Richard Whilfin (London, 
1829). Cranstoun's is the only complete version of merit; but it 
is far inferior to the translations by Elton. (J. P. P.) 

TIBUR (mod. Tivoli, q.v.), an ancient town of Latium, t8 m. 
E.N.E. of Rome by the Via Tiburtina (see Tiburtina, Via). 
It is finely situated at the point where the Anio forms its cele- 
brated falls; it is protected on the E., N., and N.W. by the river 
and it commands the entrance to its upper course, with an exten- 
sive view over the Campagna below. The modern town is in 
part built upon the terraces of a large temple of Hercules Victor, 
the chief deity of Tibur, of which some remains exist : many small 
votive objects in tcrra-cotla were found in the gorge of the An^o 
below the town on the north-west in 1898. Below it, oft the cliffs 
above the Anio, is a large building round a colonnaded court- 
yard in opus reiiculatum built over the Via Tiburtina (which 
passes under it in an arched passage), generally known as the 
villa of Maecenas, but shown by the discovery of inscriptions 
to have been in reality the meeting place of the Herculanei 
Augustales, connected probably with the temple. 

In an ancient hall at one side of the modern cathedral two 
mensae ponderariae — marble tables with holes in them for 
measuring solids — erected by one M. Varenus Diphilus, a frecd- 
man, a magister herculaneus , were found in situ in 1883, ^.nd 
in 1902 two vases of statues erected by Diphilus, as inscriptions 
showed, in honour of his patron, and a bas-relief of a bearded 
Hercules entirely draped in a long tunic with a lion's skin on 
his shoulders. 

Remains of two small temples — one circular, with Corinthian 
columns, the other rectangular with Ionic columns — stand at 
the north-east extremity of the town, above the waterfalls. 
They are traditionally, but without foundation, attributed 
to Vesta and the Sibyl of Tibur (Varro adds Albunea, the water 
goddess worshipped on the banks of the Anio as a tenth Sibyl 
to the nine mentioned by the Greek writers). 

The so-called Tempio della Tosse, an octagonal domed 
structure just below the town, is probably a tomb of the 4th 
century a.d. Two Roman bridges and several tombs were found 
above the falls in 1826. 

Tibur was a favourite place of resort in Roman times, and 
both Augustus and Maecenas had villas here, and possibly 
Horace also. It is certain that a house was shown as being his 
in the time of Suetonius; and th^ has been identified with a 
villa of the Augustan period, the Ste of which is now occupied 
by the monastery of S. Antonio. In his poems he frequently 
mentions Tibur with enthusiasm. Catullus and Statius, too, 
have rendered it famous by their poems. The abundance of 
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water from aqueducts and springs and the falls of the Anio were 
among its chief attractions. The remains of villas in the district 
are numerous and important (see T. Ashby in Papers of the 
British School at Rome, iii.). Tlie largest is that of Hadrian, 
situated in the low ground about 2 m. to the south-west of Tibur, 
and ^KTcupying an area of some 160 acres. The remains are exten- 
sive and well preserved, though the identifications of the existing 
buildings with those mentioned by Spartianus, who records that 
Hadrian gave to them the names of various well-known edifices 
at Athens and elsewhere, cannot in most cases be treated ixs 
certain. A large number of statues have been found in the 
villa, and costly foreign marbles and fine mosaic pavements, 
some of the last being preserved in situ, while among others 
may be named the mosaic of the doves in the Capitol and that 
of the masks in the Vatican. Of the fresco and stucco decora- 
tions of the walls and ceilings, less is naturally preserved. 
Excavations have gone on since the ifith century, the last 
having been carried on by the Italian government, to which the 
greater part of the site now belongs; but little has been done 
since 1884.^ 

The ancient Tibur was founded, according to tradition, by 
Tiburtus. Corax and C'atillus, grandsons of Amphiaraus. Though 
on the edge of the Sabine mountains, it was a member of the 
Latin League. There are remains of anc'icnt roads and out- 
lying forts in its territory dating from the period of its indepen- 
dence. It allied itself with the Gauls in 361 n.c., and in the 
war which followed the towns of Empulum and Saxula were 
destroyed (their sites are unknown) and triumphs over Tibur 
were celebrated in 360 and 354 b.c., and again in 338, when its 
forces were defeated, with those of Pracneste. It did not, how- 
ever, lose its independence, but became an ally of Rome, as is 
shown by an inscription, probably of the 2nd century b.c., in 
which it is recorded that the ambassadors of Tibur sucTcssfully 
cleared themselves before the Roman senate of a suspicion that 
they were acting contrary to their treaty with Rome. It 
ac(iuircd Roman citizenship in 90 b.c., though some of its 
citizens gained the franchise previously. Syphax, king of 
Numidia, died in the territory of Tibur as a captive in 201 b.c.; 
and in'/f.D. 273 Zenobia, (jueen of Palmyra, was assigned a 
residence here by Aurclian. Its prosperity during the imperial 
pt'riod was mainly due to the favour in whic h it stood as a 
summer resort. During the siege of Rome by Narscs, Bcli- 
sarius occupied Tibur : it was afterwards treacherously surren- 
dered to Iblila, whose troops plundered it, but who rebuilt it 
in A.D. 547. 

S<*e H. Drssiiu in Coyp. inscript, latin. xiv. 3O5 sqq. and reff. 
(llerlin, 1887); Notizie dec'll scad, passim. (T. .Vs.) 

TIBURTINA, VIA, an ancient road of Italy, leading E.N.E. 
from Rome to Tibur, a distance of about 18 rn. It must 
have come into existence, as a track at any rate, during the 
establishment of the Latin League. Though it aft(TW'ards be- 
came an important thoroughfare, the first portion of it alwavs 
retained its original name, that of Via Valeria (see Valeria, 
Via) being applied only to the portion of the read beyond Tibur. 
The road is in the main followxd by a modern highroad. There 
is, however, a difficulty about the last portion of its course 
from the Albulae Aquae (q.v.) to Tibur; whereas, according 
to the milestones and itineraries, it should be 20 m. from Rome 
to Tibur, it is impossible to make the distance more than 18 m. 
along any probable line. 

See T. Ashby in Papers of the British School at Rome, iii. 84 sqcp 

(T. As.) 

TICHBORNE CLAIMANT, THE. Roger Charles Tichborne 
(1829-1854), whose family name became a household word on 
account of an attempt made by an impostor in 1868 to personate 
him and obtain his heritage, was the eldest grandson of Sir 
Edward Tichborne, the 9th baronet, of a very ancient Hamp- 
shire family. Sir John dc Tichborne, sheriff of Southampton, 
was created a baronet by James I. in 1621, and from him his 

^ S(i(i H. Winncfclcl, Die Villa dcs Hadrian (Berlin, 1895). Jahrbuch 
dcs k. d, arch. Instituts, Erganzungsheft III. : K. Lanciani, La Villa 
Adriana IRomo, 1906). 


descendants inherited great wealth and the position of one of 
the leading Roman Catholic families in the south of England. 
Roger Charles, born at Paris on the 5th of January 1829, was 
the eldest son of James Francis Doughty-Tichborne (who subse- 
quently became loth baronet and died in 1802) by Henriclte 
Fclicite, natural daughter of Henry Seymour of Knoyle, in 
Wiltshire. This lady, who hated England, was intent upon 
bringing up her son as a Frenchman; the result was that he got 
hardly any education until he went in 1840 to Stonyhurst, 
whence he proceeded in 1849 to Dublin and joined the 6th 
Dragoon Guards. His eccentricity and his Fn iich accent made 
him a butt in his regiment, and, being disa])pointed of war 
service, he sold out in 1852, and in the following year proceeded 
on a trip to South America. He sailed in March 1853 from Havre 
for Valparaiso, whence he crossed the Andes, reaching Rio dc 
Janeiro in 1854. In April of that year he sailed from Rio in 
the Bella and was lost at sea, the vessel foundering with all 
hands. His insurance was paid and his will proved in July 
1855. The baronetcy and estates passed in 1862 to Roger’s 
younger brother, Sir Alfred Joseph Doughty Tichborne, who 
died in 1866. The only person unconvinced of Roger’s death 
was his mother the dowager Lady Tichborne, from whom every 
tramp-sailor found a welcome at Tichborne Park. She adver- 
tised largely and injudiciously for the wanderer, and in Novem- 
ber 1865 she learnt, through an agency in Sydney, that a man 
“ answ’ering to the description of her son ” had been found in 
the guise of a small butcher at Wagga Wagga, in Queensland. 
As a matter of fact, the supposed Sir Roger did not correspond 
at all to the lost heir, who was slim, wuth sharp features and 
straight black hair, whereas the claimant was enormously fat, 
with wavy, light-brown hair. His first letter to Lady Tichborne 
was not only ignorant and illiterate, but appealed to circum- 
stances (notably a birth-mark and an incident at Brighton) of 
which she admitted that she had no recollection. But so 
grout was her infatuation with her fixed idea, that she soon 
overcame the first qualms of distrust and advanced money 
for the claimant to return to Europe. Like all pretenders, this 
one was impelled by his entourage, who regarded him in the 
light of an investment. He himself was reluctant to move, 
but the credulity of persons under the influence of a romantic 
story soon came to his aid. Thus an old friend of Sir James 
Tichborne’s at Sydney, though puzzled by the claimant’s 
answers, w'as convinced l)y a n'scmblance to his supposed father. 
At Sydney, too, he made the acquaintance of Bogle, a negro 
serv^am: of a former baronet. Bogle sailed with him from 
Sydney in the summer of 1866, and coached him in the rudi- 
ments of the role which he w'as preparing to play. On reaching 
London on Christmas Day 1866 the claimant paid a flying visit 
to Tichborne House, near Alresford, where he was soon to obtain 
two important allies in the old family solicitor, Edward Hopkins, 
and a Winchester anti(juary, Francis J. Baigcnt, who was inti- 
mittcly acquainted with tlic Tichborne family history. He 
next \^cnt over to Paris, where in an hotel bedroom on a dark 
January afternoon he was promptly “ recognized ” by Lady 
Tichborne. This “ recognition ” naturally made an enormous 
impression upon the English public, who were unaware that 
Lady Tichborne was a monomaniac. That such a term is no 
exaggeration is shown by the fact that she at once acquiesced 
in her supposed son’s absolute ignorance of French. She 
allowed the claimant £1000 a year, accepted his wife, a poor 
illiterate girl, whom he had married in Queensland, and handed 
over to him the diaries and letters written by Roger Tichborne 
from South America. From these documents the claimant 
now carefully studied his part ; he learnt much, too, from Baigent 
and from two carabiniers of Roger’s old regiment, whom he took 
into his service. The villagers in Hampshire, a number of the 
county families, and several of Tichborne’s fellow-officers in 
the 6th Dragoons, became eager victims of the delusion. The 
members of the Tichborne family in England, however, were 
unanimous in declaring the claimant to be an impostor, and they 
were soon pul upon the track of discoveries which revealed that 
Tom Castro, as the claimant had been called in Australia, was 
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identical with Arthur Orton (1834-1898), the son of a Wapping 
butcher, who had deserted a sailing vessel at Valparaiso in 
1850, and had received much kindness at Melipilla in Chile 
from a family named Castro, whose name he had subsc- 
(juently (lected to bear during his sojourn in Australia. It 
was shown that the claimant, on arriving in England from 
Sydney in 1866, had first of all directed his steps to Wapping 
and inquired about the surviving members of his family. It 
was discovered, too, that Roger Tichbornc was never at Meli- 
pilla, an assertion to which the claimant, transferring his own 
adventures in South America to the account of the man whom 
he impersonated, had committed himself in an affidavit. These 
discoveries and the deaths of Lady Tichborne and Hopkins 
were so discouraging that the “ claimant ” would gladly have 
“ retired ’’ from the baronetage; but the pressure of his creditors, 
to whom he owed vast sums, was importunate. A number of 
“ Tichbornc bonds ” to defray the expenses of litigation were 
taken up by the dupes of the imposture, and an ejectment action 
against the trustees of the Tichborne estates (to which the heir 
was the* 1 2th baronet, Sir Henry Alfred Joseph Doughty- 
Tichborric, then two years old) finally came before Chief 
Justice Bovill and a special jury at the court of common pleas 
on the Tith of May 1871. During a trial that lasted over one 
hundred days the claimant exhibited an ignorance, a cunning 
and a Inilldog tenacity in brazening out the discrepancies and 
absurdities of his depositions, which have probably never been 
surpassed in the history of crime. Over one hundred persons 
swore to the claimant’s identity, the majority of them — and they 
were drawn from every class — being evidently sincere in their 
belief in his cause. It was not until Sir John Coleridge, in a 
.sp(‘ech of unparalleled length, laid bare the whole conspiracy 
from its inception, that the result ceased to be doubtful. The 
evidence of the Tichbornes finally (xinvinced the jury, who 
declared that they wanted no further evidence, and on the 5th 
of March 1872 Serjeant Ballantine, who led for the clairnanl, 
elected to be non-suited. Orton was immediately arrested on 
a charge of perjury and was brought to trial at bar before Chii f 
Justice Cockburn in 1873. The defendant showed his old quali- 
ties of impudence and endurance, but the indiscretion of his 
counsel, Edward Kenealy, the testimony of his former sweet- 
heart, and Kenealy’s refusjd to put the Orton sisters in the box, 
proved conclusive to the jury, who, on the one hundred and 
eighty-eighth day of the trial, after half-an-hour’s deliberation 
found that the claimant was Arthur Orton. Found guilty of 
perjury on two counts, he was stmtenced on the 28th of February 
1874 to fourteen years’ penal servitude. The cost of the two 
trials was estimated at something not far short of £200^000, 
and of this the Tichborne estates were mulcted of fully £90,000. 
The claimant’s better-class supporters had deserted him before 
the second trial, but the people who had subscribed for his 
defence were stanch, while the populace were convinced that 
he was a persecuted man, and that the Jesuits were a^ the 
bottom of a deep-laid plot for keeping him out of his own. 
There were symptoms of a riot in London in April 1875, when 
parliament unanimously rejected a motion (by Kenealy) for 
referring the Tichborne case to a royal commission, and the 
military had to be held in readiness. But the agitation 
subsided, and when Orton emerged from gaol in 1884 the fickle 
public took no interest in him. The sensation of ten years 
earlier could not be galvanized into fresh life either by his 
lectures or his alternate confessions of imposture a»d reitera- 
tions of innocence, and Orton sank into poverty and oblivion, 
dying in obscure lodgings in Marylebone on the 2nd of 
April 1898. ^ (T, Se.) 

TICINO (Gcr. Tessin, anc. Ticinus\ a river of Switzerland 
and north Italy, which gives its name to the Swiss canton of 
Ticino (^.v.), and gave it in classical times to the town of Ticinum 
(Pavia). It rises at the foot of the Cries Pass to the west of 
Airolo; from Airolo to the Lago Maggiorc its valley bears the 
name of Val Leventina, and is followed as far as Bellinzona 
by the St Gotthard road and railway. It flows through I^go 
Maggiore, leaving it at its south end at Sesto Calende, and thence 
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flows S.S.E. into the Po, which it joins a little way south of 
Pavia. 

TICINO (Fr. and Ger. Tessin)^ a canton of Switzerland, the 
only one situated almost wholly on the southern slope of the Alps 
and inhabited by a population of which the majority is Italian- 
speaking. It takes its name from the Ticino river, the whole 
upper course of which (the Val Leventina, with its side glen of « 
Val Blcnio, the so-called Riviera, extending from Biasca to near 
Bellinzona, and the bit beyond Bellinzona), till it swells into the 
Lago Maggiorc, is within the canton. Not far from the head 
of the Lago Maggiorc the lake is increased by the Maggia tor- 
rent which is formed by the union of the torrents descending 
from the mountain glens known as the valleys of Locarno, 
save the Val Verzasca, the stream from which falls into the 
lake without joining the Maggia. The third portion of the 
canton is that called Monte fenerc, including the hilly region 
between Bellinzona on the Ticino and Lugano, together with 
most of the lake of that name, and stretching on the south as 
far as Mendrisio, not far from Como. These three districts 
were all formerly part of the duchy of Milan till conquered by 
the Swiss, and in 1803 were joined together to form a Swiss 
canton of the most artificial kind (Campione, opposite Lugano, 
is still an Italian “enclave ”). Its total area is io8i*r s(|. m., 
of which 721*9 sq. m. arc reckoned as “productive” (forests 
covering 267*2 sq. m. and vineyards 19-9 sq. m.), while of the 
rest part is taken up by the Lake of Lugano (the Swiss share of 
which is 7 J sq. m.), and those of the Lago Maggiorc (Swiss share 
16J sq. m.), and by 13^ sq. m. of glaciers. In point of size the 
canton is surpassed by only four other cantons (Bern, the Grisons, 
the Valais, and Vaud), while only Vaud can boast of a larger 
vine-growing district. The highest points in the canton are 
two of the loftiest summits of the twx) halves of the Lepontine 
Alps — the Basodino (10,749 ft.) and the Rhcinwaldhorn or 
Piz Valrhein (11,149 ^L) in the Adula Alps. Save the Ticino 
valley between Biasca, Bellinzona and Locarno, and the en- 
virons of Lugano, the canton is principally composed of hills 
and mountains, and is therefore poor from the material point 
of view, though rich in fine scenery. 

The canton is lrave‘rso '1 froni end to end, from Airolo at the souHmtii 
month of the St Gotttiard tunnel to beyond Mendrisio (;fljont 7.^ m.), 
by the main line of the St (iotthard railway, many of th<; inarx ellous 
<uginccnng triiim] »]is of which occur betwe(‘n Airolo and Biasca. 
From Th'llinzona there is a shrut branch railway to Locarno (i.} ni.), 
w’htmcc another runs up to Bignasco (i/A in.), while from laigano 
thcTe is a mountain line up the Monte S. Salvatore (.^004 ft.), and 
from Ca])olago anothe r similar line up the Monte tienerosc^ (5.S9I ft., 
that .siiinmit being just on tlu) ])oliiical frontier). Till 1H59 ilu* can- 
ton was legally included in tht; Italian dioceses of Milan (tin* portion 
north of Bellinzona, Ihf Val I.eveiitina and the Val Bleiiio th< refor(^ 
Blill using the ancient " Ambrosian Litnrgv ") and of Como (the 
rest of the canton). In that year tin* Swiss Confederation abolished 
tills foreign jurisdiction, but practically the two bishops named 
had charge of these dislricts till in 1888 tin* purely Sw’iss diocese 
of Jaigano w^as set up, being now joined to that of Basel, and governed 
by an administrator apostolic. In 1900 the population of the. canton 
was 138,038, of whom 134,774 were lialian speaking, 3180 German- 
speaking and 403 French-speaking, while 135,828 were Romanists, 
2209 Protestants, and 18 Jews. Of the German-speaking inhabi- 
tants 260 belonged to the hamlet of Bosco or Gurin, situated 
at the head of one of the side glens of the Val Maggia, and 
colonized before 1253 from the neighbouring Tosa or Pommat valley 
(now politically Italian), which is inhabited by Gcrmeui'Sjieaking 
emigrants from the canton of the Valais. In 1900 llu ie \\erc in 
the canton 75,731 women to 62,907 men, the men being in the habit 
of emigrating in search of work. Up to 1881 Bellinzona, Locarno 
and Lugano were alternately the political capital, each for six years, 
but since 1881 Bellinzona is the permanent capital. Yet it is but 
the secontl town in size, being surpassed by Lugano whiles 

after it come Locarno (^.7c) and Mendrisio (3338 innabitants). 
Being practically Italian, though now '* Italian Switzerland,** the 
canton has produced many sculptors, jiaint(*rs and architects. But 
its industrial dtjvelopment is backward, though the opening of the 
St Gotthard railway has attracted many foixugn travellers. Yet 
the male population largely migrate in sc^arch of work and wages 
as coffee-house keepers (such Dt'lmonico, of New York), waiters 
in cafts, masons, plasterers, labourers, navvies, &c. Fruit, chestnuts 
and wine are among the principal exports. The canton is divided 
into 8 administrative districts, which comprise 265 communes. 
1'hc cantonal constitution is still that of 1830, which, however, has 
been almost mc‘nded out of sight owing to the political struggles 



TICINUM— TICKELL, T. 


934 

that have raged in the canton. The legislature {Gran consiglio) 
is composed of members elected (since 1880) in the proportion of 
one to every 1200 (or fraction over 600) of the Swiss innabitants, 
and holding office for four years. 'Fhe executive {Consiglio di staio) 
is (since 1892) elected directly by the people, is composed (since 
1875) of live members, and holds office for lour years. Since 1883 
5000 citizens have the right (facultative referendum) of claiming a 
nopiilarr vote as to bills passed by the legislature, while (since 1892) 
5oo<^ citizens have the right of “ initiative'* in legislative matters, 
though 7000 signatures are required in case of a proposal to revise 
the cantonal constitution. In 1891 the system of proportional 
representation was introduced for elections to the cantonal legis- 
lature and the communal assemblies. In 1904 a very complicated 
system of proportional representation was adopted by a narrow 
majority of the people of Ticino. In elections to the cantonal 
legislature all fractions below that required to secure a member in 
the entire canton are added together and then divided by the 
number of the non-electcd candidates, plus one, the persons thus 
selected being, as far as possible, assigned to the constituencies in 
uhich they have obtainea most votes (the point remains obscure). 
In 1904 also the " limited vote ** was adopted as to the election of 
members of the executive, no one being allowed to vote for more 
than four out of the five members. In 1890, by a strange anomaly 
only to be explained by the previous political history of the canton, 
non-rcsidt'nt citizens were given a vote in all cantonal and communal 
matters, though residence is strictly reepnred for all voters in Federal 
matters. fhe two members of the federal Stdnderath and the seven 
members of the Fech'ral N ationalrath are elected by a popular vote. 

The canton is made up of all the permanent conquests (with 
one or two trilling exceptions) made by different members of 
the Swiss Confederation south of the main chain of the Alps. 
From an historical point of view Italian Switzerland falls into 
three groups : (i) the Val Leventina conquered by Uri in 

1440 (previously held from 1403 to 1422); (2) Rellinzona (pre- 
viously held from 1419 to 1422); the Riviera and the Val Blenio, 
11 won in 1500 from the duke of Milan by men from Uri, Schwyz 
and Nidwaldcn, and confirmed by Louis XII. of France in 1503; 
(3) Locarno, Val Maggia, Lugano and Mendrisio, seized in 
1512 by the Confederates when fighting for the Holy League 
against France, ruled by the twelve members then in the league, 
and confirmed by Francis I, in the treaty of 1516. These dis- 
tricts were governed by bailiffs holding office two years and 
purchasing it from the members of the League; each member of 
gropp 3 sent annually an envoy, who conjointly constituted the 
supreme aplpeal in all matters. This government was very 
harsh and is one of the darkest pages in Swiss history. Yet 
only one open revolt is recorded — that of the Val Leventina 
against Uri in 1755. ^ 79 ^ people wxtc distracted by the 

Swiss and “ Cisalpine republic ” parties, but sided with the 
Swiss. On being freed from their hated masters, they were 
formed into two cantons of the Helvetic republic — Rellinzona 
(~ I and 2 above) and Lugano (— 3). In 1803 all these dis- 
tricts were formed into one canton — Ticino— which became 
a full member of the Swiss Confederation. From 1810 to 1813 
it was occupied by the troops of Napoleon, The carriage road 
over the St Gotthard (1820-1830) was made under the constitu- 
tion of 1814. But many of the old troubles reappeared, and were 
only done away with by the constitution of the 23rd of June 
1830. In 1848, on religious grounds and owing to fears as to 
customs duties, the canton voted in the minority against the 
Federal constitution of tliat year; but in 1874, though the people 
voted against the revised constitution, the legislature adopted 
it, and the canton was counted as one of the majority. Since 
1830 the local history of the canton has been very disturbed 
owing to the fact that, though Roman Catholicism is the state 
religion, and all the population are Roman Catholic (the few 
Protestants having been expelled from Locarno in 1555), they 
are divided between the Radical and Ultramontane parties. 
Since 1876 the intervention of Federal troops (already known 
in 1870) has been frequent in consequence of conflicts of the 
local authorities inter se, or against the Federal Assembly. 

The political troubles of Ticino were increased in 1888 by the 
foundation of the see of Lugano, considered by the Radicals 
as likely to advance Clericahsii|p, though it freed Switzerland 
from foreign ecclesiastical rule. Hence in September 1890 the 
Radicals carried out a bloody revolution, which necessitated 
Federal intervention, but at a state trial at Zurich in July 


1891 the leaders were acquitted. Political passions still run 
high in the canton, as the Radicals and Conservatives are 
nearly balanced in point of numbers. 

Authorities. *A. Baragiola, II Canto popolare a Bosco o Gurin 
(Cividalc, 1891); A. Baroffio, Dei Paesi e dellc terre costUuenti il 
cantone del Ticino fino alT anno jygS (Lugano, 1879); Bollettino 
della Svizzera Italiana, published by the Cant. Hist. Soc. (Bellinzona, 
from 1879); S. Borrani, ll Ticino sacro (Lugano, i8ob); S. Franscini, 
Der Kanton Tessin (St Gall and Bern, 1835); H. C. abler, Geschichte 
f/. Kant, Tessin, jS30-'iS4r (Zurich, iQofi); L. Lavi/zari, Escursioni 
nel cantone Ticino (Lugano, 1863); Th. von Licbenau, La Battaglia 
di Arbedo (Bellinzona, 1886) ; F. Meyer, Die evangelische Gemexnde 
in Locarno (2 vols., Zurich, 1836); F. Motta, Dei Personaggi celehri 
che varcarono il Gottardo nei tempi antichi e moderni (Bellinzona, 
1884); J. R. Rahn, Die mitteldlt. Kunstdenkmdler d, Kant. Tessin 
(Ziirich, 1893); " Rcchtsquellcii il. Kant. Tessin," in the Zeitschrift 
/. schweiz. Recht, vols. 33-'3fi, 40-42, 44 and 47; L. Regolatti, 
Le Costituzioni del Ticino, jSoj-rgoj (Lugano, 1903); G. Respini, 
Storia politica del cantone Ticino (Locarno, 1904); M. Wanner 
Geschichte des Baues d, Gotthardbahn (Lucerne, 18H5). 

(W. A. B. C.) 

TICINUM (mod. Pavia, q.v.), an ancient city of Gallia Trans- 
padana, founded on the banks of the river of the same name 
(mod. Ticino) a little way above its confluence with the Padus 
(Po). It is said by Pliny to have been founded by the Laevi 
and Marici, two Ligurian tribes, while Ptolemy attributes 
it to the Insubres. Its importance in Roman times was due to 
the e.xtension of the Via Acmilia from Ariminum to the Padus 
(187 B.C.), which it crossed at Placentia and there forked, one 
branch going to Mediolanum and the other to Ticinum, and 
thence to Laumcllum where it divided once more — one branch 
going to Vcrcellae (and thence to Eporedia and Augusta 
Practoria) and the other to Valentia (and lhen('c to Augusta 
Taurinorum or to Pollcntia). The branch to Eporedia must 
have been constructed before 100 B.r. Ticinum is not in- 
frequently mentioned by classical writers. It was a municipium, 
and from an inscription wc know that a triumphal arch was 
erected in honour of Augustus and his family, but we learn little 
of it except that in the 4th century a.d. there was a manufacture 
of bows there. It was pillaged by Attila in a.d. 452 and by 
Odoacer in 476, but rose to importance as a military centre in 
the Gothic period. At Dertona and here the grain stores of 
Liguria were placed, and Theodoric constructed a palace, baths 
and amphitheatre, and new town walls ; while an inscription of 
Athalaric relating to repairs of seats in the amphitheatre is 
preserved (a.d. 528-529). From this point, too, navigation on 
the Padus seems to have begun. Narses recovered it for the 
Eastern Empire, but after a long siege the garrison had to 
surrender to the Lombards in 572. The name Papia, from 
which the modern name Pavia comes, docs not appear until 
Lombard times, when it became the seat of the Lombard king- 
dom, and as such one of the leading cities of Italy. Cornelius 
Nepos, the biographer, appears to have been a native of Ticinum. 
Of Roman remains little is preserved- there is, for example, 
no si^icient proof that the cathedral rests upon an ancient 
temple of Cybelc — though the regular ground plan of th< 
central portion, a square of some 1150 yds., betrays its Romai 
origin, and it may have sprung from a military camp. This ii 
not unnatural, for Pavia was never totally destroyed; even the 
fire of 1004 can only have damaged parts of the city, and the 
plan of Pavia remained as it was. Its gates were possibly pre- 
served until early in the 19th century. The picturesque covered 
bridge which joins Pavia to the suburb on the right bank of the 
river was p^-eceded by a Roman bridge, of which only one pillar, 
in blocks of granite from the Baveno quarries, exists under the 
central arch of the medieval bridge, the rest having no doubt 
served as material for the latter. The medieval bridge dates 
from 1351-1354. 

See A. Taramclli in Notizie degli scavi (1894), 73 sqq. and reff. 

(T. As.) 

TICKELL, THOMAS (1686-1740), English poet and man of 
letters, the son of a clergyman, was born at Bridekirk near 
Carlisle in 1686. After a good preliminary education he went 
(1701) to Queen’s College, Oxford, taking his M.A. degree in 
1709. He became fellow of his college in the next year, and in 
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1 71 1 university reader or professor of poetry. He did not take 
orders, but by a dispensation from the Crown was allowed to 
retain his fellowship until his marriage in 1726. Tickell's success 
in literature, as in life, was mainly due to the friendship of 
Addison, who procured for him (1717) an under-secretaryship 
of state, to the chagrin of Richard Steele, who thenceforth bore 
Tickell no goodwill. During the peace negotiations with France 
Tickell published in 1713 the Prospect of Peace. In 1715 he 
brought out a translation of the first book of the Iliad contem- 
poraneously with Pope’s version. Addison’s reported descrip- 
tion of Tickell’s version as the “ best that ever was in any 
language ’’ roused the anger of Pope, who assumed that Addison 
himself was the author,^ or had at any rate the principal share 
in the work. Addison gave Tickell instructions to collect his 
works, \^hich were printed in 1721 under Tickell’s editorship. 
In 1724 Tickell was appointed secretary to the lords justices of 
Ireland -a post which he retained until his death, which took 
place at Bath on the 23rd of April 1740. 

Kensingtofi Gardens (1722), his longest poem, is inflated and 
pedantic. It has been said that Tickell’s poetic powers were 
awakem d «and sustained by his admiration for the person and 
genius of Addison, and undoubtedly his best work is the sincere 
and dignified elegy addressed to the carl of Warwick on Addison’s 
death. ITis ballad of Colin and Mary was long the most 
popular of his poems. Tickell contributed to the Spectator and 
the Guardian. 

See *' T. Tickell,” in Johnson's Lives of the Poets; the Spectator; 
Ward's English T^oets. His Works w(?rc printed in 1749 and arc 
included in Clialmers's and other editions of the English Poets. 

TICKET (O. Fr. estiqueiy also esliquette, mod. etiquette, from 
Her. stechen, to stick up), by origin a small bill stuck up for the 
purpose of giving notice or information, hence a small printed 
or written card or slip, containing a notice, order or the like, 
and more particularly such an one as embodies the terms under 
which the party issuing the ticket grants some right, privilege 
or licence to the party to whom it is issued; where there has 
been valuable consideration for such given by the holder the 
ticket is the method by which the parties enter into a con- 
tract. The most familiar of this last class of tickets is the 
passenger’s ticket issued by railway companies, tramways 
or “ common carriers ” in general. The ticket docs not usually 
contain the whole terms of the contract, but refers to the con- 
ditions under which it is issued, to which the holder is consi- 
dered subject if sufficient notice of them is given. A ticket 
of admission issued for a theatre, or place of entertainment, 
constitutes a licence to the holder to occupy and use a .seat, 
whether particularized or not, and such parts of the building 
as may be open to him. Such a licence can be revoked by the 
issuer, and the holder may be ejected as a trespasser, subject to 
his right to bring an action for damages. 

TICKET-OF-LEAVE, a term first invented for the “ emanci- 
pists ” in the days of Australian transportation (sec Deporta- 
tion); in the English penal system, a document or ‘‘pass” 
handed to a convict who has completed the second stage of his 
sentence and is about to enter the third and last, that of con- 
ditional liberation or semi-freedom, in which he goes at large to 
earn his own livelihood as a more or less independent member 
of the community. The “ ticket ” or “ licence ” is the outward 
sign of “ remission ” gained by industry and blameless conduct 
in prison (see Prison), and it may be forfeited for disobedience or 
neglect of certain conditions endorsed upon the licence. .Convicts 
arc by law required to report themselves at an appointed place 
within forty-eight hours after liberation and again every succeed- 
ing month at the police station nearest to their place of abode, 
between the hours of nine in the morning and nine in the evening. 
They must get their living by honest means and regular employ- 
ment, and must reside — that is to say, sleep — at the address 
notified by them to the police in order that they may be found 
at once if required for any legal and justifiable purpose. If they 

i See Warton's note in the Bathos (cd. Pope and Elwin, x. 388), 
where he quotes from Tickell's version and from Addison^ and says 
the same author. 


change their address or withdraw from any known police district, 
they must give notice of their removal at the police station at 
which they have been reporting, stating the place to which they 
are going, and, as far as practicable, their address there, and also 
at the nearest police station wdthin forty-eight hours of arriving 
in any other police district in any part of the United Kingdom. 
They must produce their licences whenever they are calle(>upon 
to do .so by a police officer. 

This treatment of offenders who have already expiated their 
crimes has been deemed to bear heavily on any who are anxious 
to turn over a new leaf. To be ever subject to the watchfulness 
of the police must often increase the licence-holder’s difficulty 
of leading an honest life. The struggle is known to be often 
severe; employers of labour are not too ready to accept the 
services of “ gaol birds,” and free workmen often resent the 
admission of an old convict amongst their number. Private 
charity has come forward to diminish or remove this hardship, 
and many societies have been called into existence for the pur- 
pose of assisting discharged prisoners. They are to be found 
in most of the principal cities of the United Kingdom. London 
alone has those of the Church Army, the St Giles’s Christian 
Mission, the Salvation Army, the Catholic Aid Society, and the 
Royal Society for the Assistance of Discharged Prisoners, which 
was founded in 1856 and has done a vast and meritorious work. 
It labours chiefly in the metropolis; it is supported by 
private subscriptions, but it has control also over the gratuities 
of the licenrees who accept its aid. The prisoners on release 
are first examined at the society’s office as to their prospects 
and wishes; they are given some pocket-money out of their 
own gratuities; and their “ liberty clothing,” a present from the 
prison, is changed for more suitable clothes. They are then 
placed in respectable lodging-houses until employment is 
(^l)tained for th(‘m, after which the society undertakes the 
reporting to the police and by its own agents exercises a watch 
over its proteges. There are upwards of sixty-five societies, 
all certified by the secretary of state, of which the number is 
increa.sing; every year the subscriptions increase, more money 
is expended, more cases are aided and more ex-convicts are 
rehabilitated. Unfortunately a large number of those wljo 
solicit help belong to the class of “ lazy loafers who lilce neither 
work nor honesty,” and who, when the first is found, will not 
adhere to the latter. Most of the societies employ agents who 
act as intermediaries between employers and ex-convicts and 
fill a place analogous to that of the “ probation officers ” in 
parts of the United States (see Probation); but the probation 
officer generally interposes at an earlier stage and shields the 
first offender from the consequences of his act, by sparing him a 
visit to the gaol. In a speech on Prison Reform in the English 
House of (Commons on the 20th of July 1910, the home secre- 
tary outlined a proposed scheme for al)olishing ticket-of-lcave 
altogether, and entrusting the after-supervision of released 
prisoners to a central agency of semi-official character. 

Aid to discharged prisoners has been largely undertaken in 
European countries, where it is known under the name of 
patronage. Local societies exist in most of the capitals and 
chief cities, and efforts are made to rescue neglected or criminal 
children and find work for adults on leaving gaol. This assis- 
tance has been called by its keenest supporters the best pro- 
phylactic for crime. Conditional liberation is in force in most 
of the northern states of America, and prisoners arc constantly 
released on “ parole ” when they have satisfied the parole board 
(of prison officials) that they will not abuse their liberty; a 
watch is kept over all thus released, who are expected to make a 
monthly report of their conduct and actual position at the time 
of reporting. If any one relapses he is liable to recommittal. 

See Three Reports of Commons* Committee on the Operation of the 
Act substituting other Punishment in lieu of Transportation (1856); 
F. H. Wines, Punishment and Reformation (1895). (A. G.) 

TICKING, a strong linen or cotton fabric usually woven in 
stripes of colour; blue and pinK with white being the most 
common. The name is derived from a word “ tick,” common 
in various forms to many languages, signifying a case or sheath. 
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Ticking is used for mattresses, awnings and tents. In some 
qualities it is also used as a foundation for embroidery. 

White, trroy, or brownish warp threads are usually flax, while 
the coloured Threads are often cotton. The weft is flax or tow. 
The warps of many of the cheaper kinds are made eiitirt'ly of cotton, 
and juto is usetl for weft in the cheapest grades. A feather tick 
shoulci be made of line flax yarns sot closely, and there should also 
be a large number of weft threads per inch. Sometimes the inside 
of the tick is waxed in order to prevent the feathers from working 
out. 

The structure of the f.abric is termed a twill, of which four varieties, 
each showing four units, arc illustrated. Fig. i , the ordinary three- 
leaf twill, is more extensively used than any other. Occasionally 



Fig. I. Fk;. 2. 

th<' pattern or twill is in one <lirection only, b\it more often the 
direction is reversed at intervals, thus producing what is technically 
termed a “ herring-bone ” or an “ arrow-head '* twill. F'ig. 2 com- 
tflete t)n twenty-four threads and three picks ffliows such pattern, 
where the twill is reversed every twelve threads. Figs. 3 and 4 are 



Fig. 3. Fig. 4. Fig. 5. 

the four-thread and five-thread straight twills respectively, while 
fig. 3 is the five-thread sateen twill. These two latter weaves require 
a great number of threads and picks per inch, and arc uschI only 
in the finest ticks. The plain weave is occasionally used tor cheaper 
varieties. 

Mattress ticks and awnings are woven with the same twills, but 
the colouring of these, (‘specially of the fornu'r, is more elaborate. 

TICKNOR, GEORGE (1791-1871), American educator and 
author, was born in Boston, Massachusetts, on the 1st of August 
i7(.)i. He received his early education from liLs father, Eli.sha 
Ticknor (1757-1821), who had been principal of the Franklin 
public .school and was a founder of the Massachusetts Mutual 
Fire Insuilince Company, of the system of frei^ primary .schools 
in Boston, and of the first New England savings hank. In 
1805 the .son entered the junior ('la.ss at Dartmouth, where he 
graduated in 1807. During the next three years he studied 
l^tin and Greek wnth Rev. Dr John Sylvester Gardiner, rector 
of Trinity, Boston, and a pupil of Dr Samuel Parr. In 1810 
Ticknor began the study of law, and he wa.s admitted to the 
bar in 1813. He opened an office in Boston, hut practised 
for only one year. He went to Europe in 1815 and for nearly 
two years studied at the university of Gottingen. In 1817 he 
became Smith profe.s.sor of French and Spanish languages and 
literatures (a chair founded in 1816), and professor of belles- 
lettres at Harvard, and began hi.s work of teaching m 1819 after 
travel and .study in France, Spain and Portugal. During his 
professorship Ticknor advocated the creation of departments, 
the grouping of students in divisions according to proficiency, 
and the establishment of the elective system, and reorganized 
his own department. In 1835 he re.signcd his chair, 
in which he was succeeded in 1836 by Professor II. W. 
Lx)ngfeIlow; and he was again in Fmropc in 1835-1838. After 
his return he devoted himself to the chief work of his life, the 
history and criticism of Spanish literature, in many respects a 
new subject at that time even in Europe, there being no adequate 
treatment of the literature as a whole in Spanish, and both 
Bouterwek and Sismondi having worked with scanty or second- 
hand resources. Ticknor developed in hi.s college lectures the 
scheme of his more permanent work, which he published as the 
History of Spanish Literature (New York and London, 3 vol.s., 
1849). ^ok is not merely a story of Spanish letters, but, 

more broadly, of Spanish civilisation and manners. The History 
is exhaustive and exact in scholarship, and direct and unpre- 
tentious in style. It gives many illustrative pas.sages from 
representative v/orks, and copious bibliographical references. 
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It was soon translated into Spanish (1851-1857) by de Gayimgos 
and de Vedia; French (1864-1872), a poor version by Magnabal; 
and German (1852-1867), by N. H. Julius and Ferdinand Wolf. 
The second American edition appeared in 1854; IIk! third, 
corrected and enlarged, in 1863; the fourth, containing the 
author’s last revision, in 1872, under the supervision of (icorge 
S. Hillard; and the sixth in 1888. Ticknor had succeeded his 
father as a member of the Primary School Board in 1822, and 
held this position until 1825; he was a truste e of the Boston 
Atheneum in 1823-1832, and was vi('c-presideiit in 1833; and 
he was a director ^1827-1835) and vice-president (1841-1862) 
of the Massachusetts Hospital Life Insurance ('ompany, and a 
Trustee of the Massachusetts Genera,! Hospital (182^1830) 
and of the Boston Provident Institution for Savings (1838- 
1850), the bank that his father had helped to found. He was 
especially active in the establishment of th(' Boston Public 
Library (1852), and .‘served in 1852-1866 on its hoard of tru.stee.s, 
of wdiich he w-as president in 1865. In its behalf he spent fifteen 
months abroad in 1856-1857, at his own expense, and to it he 
gave at various times money and books; a spcdal feature of his 
plan was a free circulating department. He left to the library 
his own collection, which w as particularly .strong in Spanish and 
Portuguese literatures. He died in Boston on the 26th of 
January 1871. 

Ticknor's minor w’orks include, besides occasional and 

pap'.TS, Syllabus of a Course of Lectures on the History and Criticism 
of Spanish Literature (1823); Outline of the Principal Events in the 
Life of General Lafayette (1825) ; Remnrhs on Change ‘i J.ately Proposed 
or Adopted in Harvard University (1825): The Remains of Nathan 
Appleton Haven, with a Memoir of his Life (1827); Remarks on the 
Life and WritinQs of Daniel Webster (1831); Lecture on the Best 
Methods of Teaching; the J.ivin^ Languages, delivc'ia'd, in 1832, before 
the .American Insiitiib' of Education; and the Life of William 
Hi elding Prescott (18G4), 

See Life, Letters and Journals of George Ticknor (2 vols,, 1876), 
by George S. Hillard and Mrs Anna (Fliot) Ticknor and Miss 
Anna Klioi Ticknor. This book w^as edited, with a critical intro- 
duction, ill 1909, by Ferris C;ri‘('nsk*t. 

i TICKS, the common name for Arachnida (i/.v.) belonging to 
the order Acari, of which they constitute the tw^o familie.s, 
Ixodidae and Argasidac. Collectively the Ixodidac and Argasidae 
may be distinguished from other Acari by the presence of a 
median probe, armed wuth recurved teeth, wdiich project forwards 
beneath the mouth and between the palpi, and of a conspicuous 
spiracukir area above and usually behind the base of the fourth 
leg on each side. As compared with Iho majority of Acari, 
ticks are of large size, distended female .specimens of some of 
the species rnea.suring half an inch or more in length, while 
even the newly hatched young can hardly he rcgardc^cl as micro- 
scopical. The integument is tough, leathery or horny. The 
mouth parts consist of tw^o small retractile mandibles, of a pair 
of .short palpi, and of the toothed probe above mentioned. The 
I palpi and probe or hypostome arc attached lo a movable 
.sclepte or horny plate called the capitulum. The ('apitulum, 
with its associated structures, is sometimes called the rostrum, 
wherea.s<. sometimes the term rostrum is restricted to the hypo- 
stomc aionc. It is by means of the hypostome that ticks pierce 
the integument and firmly adhiTc to the host, whose blood they 
suck for food. The two faniili(‘s Argasidae and Ixodidae may 
be distinguished as follows. In the Argasidae the anterior 
portion of the dorsal surface of the body is extended forwards 
above the capitulum, so that this structure is concealed from 
above; tfie integument is fairly uniformly granular or coriaceous 
above and below; the palpi are simple and unmodified; there is 
no sucker beneath the claws in the adult, and there is only a 
slight structural difference between the sexes. In the Ixodidae 
the capitulum is not overlapped by a forward extension of the 
dorsal area, which is smooth and firmly chitinized either in front 
or all over; the palpi are usually modified, that is to say, their 
second and third segments are usually excavated internally to 
form a sheath for the hypo.stomc; there is a (]i.stinct sucker 
beneath the claws and the difference between the s(?xcs is well 
marked, the males having the dorsal integument thickly and 
continuously chitinized, whereas in the females only its anterior 
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portion boars a chitinous plate, the rest of the interment being 
soft to admit of its distension by the blood which is imbibed in 
quantity by members of this sex. For a longer or shorter 
period of their lives ticks arc parasitic upon vertebrate animals 
of various kinds ; but although the belief that the bite of certain 
tropical species is poisonous has long been held by the natives 
of the countries they infest and has been recorded with 
corroborat ive evidence by European authors in books of travel, 
it is only of recent years that accurate information has been 
acquired of the part played by these Arachnids in transmitting 
from one host to another protozoal blood-parasites which cause 
serious or fatal diseases to man and other ’animals. 

Both tho Argasidae and Ixodidae contain pathogenic species, of 
which thr best known are the following : Orntthodoros monbaia, 
belonging to the Argasidae, and called hiho in Uganda, monhata in 
Angola, and tampan on the Zambezi,is widely distributed in tropical 
Africa from Uganda in the north to the Transvjial in the south. It 
was first recorded as poisonous by Livingstone and is now known 
to be ih<‘ carrier of the Spirochacte of relapsing fever in man, 
known as tick fever. Although Europeans sutler from this disease 
far more severely than negroes, dcatli seldom follows. The tick 
especially infests old huts and camping grounds and is nocturnal 
in habit, spending the day hidden in crevices of the walls or floor 
and coming out at night to feed upon the sleeping inmates. An allied 
species, O. turicala, occurs in Mexico and Texas, where it causes 
considerable destruction amongst poultry and is a pest to mankind 
as well. A similar batl repute attaches to other species in difftrent 
])arts of South America; while Argas miniatus has been proved to 
be the carrier of the Spirochaete causing spirillosis in fowls in Kio 
Janeiro, and also in New South Wales, whither it has been introduced 
with imported poultry. Argas persietts has been introduced in 
the same way into South Africa from Europe. As its name indicates 
it was first discovered in Persia, where the belitif in the venomous 
nature of its bite to human beings is both widespread and historical. 
It is singular that the Argasidae, which arc for the most part parasitic 
upon birds, contain the only species of ticks, especially O. monbata^ 
which are known to be seriously harmful to mankind; whereas 
amongst the Ixod.dae no human pathogenic species has been ascer- 
tained to exist, although several forms have been proved to be liighly 
destructive to domestic mammals of diflerent species. The most 
important of these are the following : Dcrmacentov reticulatus, a 
spticies widely distributotl in Europe, Asia and America, infects 
dogs in Europe with the Haematozoon causing the disease known as 
" biliary fever,'* and has been asserted to be answtTablc for the 
so-called spotted or tick fever in man in the Rocky Mountains. 
The same canine disease results in South Africa from the bite of 
Ilaemaphysalis leachi. A mblyomma hebraeum , the bont or variegated 
tick of the Cape Colonists, infects sheep with the Sporozoon causing 
heart-water " sickness, and in Europe sheep are inoculated with 
the same disease by anoth(^r tick, Rhipicephalus bursa. The so- 
called “ coast fever '* in cattle in South Africa is conveyed by two 
distinct species of the genus Rhipicephalus^ namely by R. appendicu- 
latiis and R. simus, which are kxially known r<’spectively as the 
“ brown tick " ancl the " black-pitted tick." Finally Margaropus 
annulatus, of which there arc several g(;ogra]ihical ract;s, is tho 
carrier of the germ causing the destructive cattlc-diseasc variously 
known as " 'I'exas " or " red-water ” fever in America, South Africa 
and Australia. In the United States alone the annual pecuniary 
loss in cattle stock occasioned by the ravages of this tick disease 
was ct)mputed in 1907 at one hundred million dollars. With one 
or two possible exceptions, like Argas vespertilonis, which has only 
b(ien obtained from European bats, no spe.cies of tick is know* to 
be confined to a particular host. The common sheiqj-tick {Ixodes 
vicivus) of England, for example, infects cattle and dogs ab^wcll .as 
sheep; .and the pathogenetic lxodid.ac above mentioned occur 
parasitically upon other mammals than those to which they convey 
the diseases specified. Reptiles are infested as well as mamm.als, 
and it is no uncommon thing to find specimens of Ixodidae of various 
kinds adherent to tortoises, snakes and lizards. Ticks belonging 
to the Ixodidae differ to a certain (;xtent in their life-liistories. 

Mature males and females arc found together upon the same host. 
Fertilization is effected by the male transferring spermatophores 
into the genital orifice of the female by means of his proboscis. The 
gorged and fcrtilizetl female quits her hold of the host, and falling 
to the ground, proceeds after a short delay to lay her eggs in some 
sht^Rcred spot. The number of eggs laid is enormous, one computa- 
tion putting it at twenty thousand. After oviposition, which may 
extend over several weeks, the female dies. The ncwly-h.atchcd 
young has only three pairs of legs and is without spiracular and 
genital orifices. These young, or larvae as they are called, after the | 
integument has hardened by exposure to the air, climb up the stalks j 
of grain or herbage .and cling with outstretched legs waiting for 
passing animals. They seize hold of the first that brushes by, and 
crawling to a suitable place become engorged with blood. After 
alKiut a week's feeding they drop to the ground, lie dormant for 
a month, during which time they acquire their fourth pair of legs 


and spiracles, and, moulting, emerge from their old skin as nymphs. 
Nymphs repeat the behaviour of the larvae, and finally moult into 
the adult, showing the generative orifice, which is tlic mark of 
maturity. The adult secures a host in the same way as the young. 
Both sexes feed upon blood; whereas the male alters but little in 
appearance, the female becomes enormously distcuided. 

From the foregoing epitome which applies to many species, 
Rhipicephalus appendiculatus for example, it is evident that every 
individual tick has to find a host on thrive occasions, nanfbly, as« 
larv.a, nymph and adult. In R. bursa, however, the moult that 



Fig. I. — Hyalomma aegyptium, Savigiiy. Undistended female. 
a, Rostrum or hy^xistome; b, b, Palj)!; c, Capitulum; /, Abdomen. 



Fig. 2.- The .same; under side. 

a, Rostrum or hypostome ; b,b, Palpi; c, Genital aperture; d, Anal 
orifice; e, e, Ventral surface of c.'ipitulum; g, vSternum; 1-7, seg- 
ments of l(5g. 

transforms the larva into the nymph lakes plact* on the host, and 
in Margaropus annulatus the transformation of larva into nymph 
and nymph into adult is elfecled without the temporary sojourn 
on the ^ound. Another species, Hyalomma aegyptium, the so-called 
cam(*l-tick of Egyjit and Arabia, is alleged to be parasitic only in 
its mature stage. Again, in Ornithodorus monhata, which is parasitic 
apjjarently only at night, the young docs not hatch from the egg 
until it has attained the nymphal stage. 

It is an int(!ri*sting and important fact that the newly hatched 
young of certain species, Margaropus annulatus for instance, before 
it has fed, if producocl by a female carrying the germs of spirillosi.s, 
can infect healthy organi.sms with the di.sease. From tiiis it is 
evidtint that the Spirochactes pass directly from the mother tick 
to her olfspriiig. 

Duration of life in ticks tlej)cnds uijon the conditions of their 
existence. Under favourable conditions, when food is obtainable, 
growth is rapid, the time from the hatching of the young until it 
rciiichcs maturity and dies after oviposition being, tor example, 
about eleven weeks in R. appendiculatus and only about three weeks 
in M. annulatus. On the other hand, when food is not obtainable, 
life may be indefinitely prolonged if the tick be guarded from enemies 
and from atmospheric conditions inimical to existence. ExamphiS 
of Ixodes vicinis nave bt?en kept for two years and three months with- 
out feeding, and specimens of Argas persicus were still alive after 
four years*^ steirvation. (U. I. P.) 

TICONDEROGA, a village in the township of Ticonderoga, 
Es.sex county, New York, U.S.A.. on the outlet of Lake George, 
loom, by rail N. by E. of Albany. Pop. (1890), 2267; (1900), 
1911; (1905, state census), 1749. Ticonderoga is served by the 
Delaware & Hudson and the Rutland railways. The water 
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from Lake George falls here about 30 ft., providing water-power, 
and among the manufactures are paper pulp, paper-making 
machinery and lumber. Flake graphite was discovered in this 
vicinity as early as 1815, and for years two mines (with quartzite 
veins, respectively 1-5 and 2-15 ft. thick) at Ticonderoga were 
the principal source of supply of good crystalline graphite. 
, Commanding a portage on the line of water communication 
between Canada and the English colonies, Ticonderoga was a 
place of considerable strategic importance during the Seven 
Years’ War. On a commanding elevation overlooking the present 
village and Lake Champlain the French began building a fort 
of earth and timber in 1755 called it Fort Carillon; later it 
was named Fort Ticonderoga. Sir William Johnson led an expe- 
dition in the same year against this fort and Crown Point; though 
he failed to capture the forts he defeated Baron Ludwig August 
Dieskau in the battle of Lake George and erected at the head of 
the lake Fort William Henry, W'hich was captured by the marquis 
de Montcalm in 1757. On the 8th of July 1758 le.ss than 4000 
Frenchmen were confronted at Fort Carillon by about 6000 
British regulars and 10,000 provincials under Lieut.-General 
James Abercrombie and Brigadier-General George A. Howe, but 
Howe, the controlling spirit of the British force, had been 
killed on the 6th of July, and Abercrombie, after an ineffective 
attack which cost him nearly 2000 men killed or wounded, 
retreated. In 1758, however, when Montcalm had gone to 
Quebec to oppose Wolfe and a force of only 400 men was left at 
Ticonderoga, Lord Amherst with 11,000 men invested it, and 
on the 26th of July the garrison blew up and abandoned the 
fortifications. At the beirinning of the War of Independence, 
on the loth of May 1775, the lort was surprised and captured by 
Ethan Allen. It was recovered by the British on the 5th of 
July 1777, during Burgoyne’s campaign, was abandoned immedi- 
ately after Burgoyne’s surrender in October 1777, but W'as 
re-occupied by the British in 1780. After the close of the war it 
was allowed to fall into ruins. In 1909, on the occasion of the 
tercentenary celebration of the discovery of Lake Champlain, 
the restoration of the fort was begun under the direction of the 
owmer of the site. The settlement of this region was begun soon 
after the close of the Seven Years’ War, and the township of 
Ticonderhgft was set apart from the township of Crown Point in 
1804. The village of Ticonderoga was incorporated in 1889. 
The name “ Ticonderoga ” is a corruption of an Indian word 
said to mean “ sounding waters.” 

TIDE ( 0 . Eng. tid, cf. Ger. Zeit, time or season, connected 
with root of Sanskrit a-diti, endless), a term used generally for 
the daily rising and falling of the water of the sea, but more 
specifically defined below’. 

I. — General Account of Tides and Tidal Theories 

§ I. Definition of Tide. — When, as occasionally happens, a 
ship in the open sea meets a short succession of waves of unusual 
magnitude, we hear of tidal waves ; and the large wave caused by 
an earthquake is commonly so described. But the use of the 
adjective “ tidal ” appears to us erroneous in this context, for 
the tide is a rising and falling of the water of the sea produced 
by the attraction of the sun and moon. A rise and fall of the sea 
produced by a regular alternation of day and night breezes, by 
regular rainfall and evaporation, or by any influence which the 
moon may have on the weather cannot strictly be called a tide. 
.Such alternations may be inextricably involved with the rise 
and fall of the true astronomical tide, but we shall here distinguish 
them as meteorological tides. It is well known that there are 
strongly marked diurnal and semi-diurnal inequalities of the 
barometer due to the sun’s heat, and they may be described as 
atmospheric meteorological tides.^ Thtse movements both in 
the case of the sea and in that of the atmosphere are the result 
of the action of the sun, as a radiating body, on the earth. True 
astronomical tides in the atmosphere would be shown by a 

1 Lord Kelvin shows that tha attraction of the sun on these tides 
must produce an excessively small acceleration of the earth*s rotation. 
See SocUU de physique (September 1881), or Proc, Roy. Soc. Edin. 
(1881-1882), p. 39t>. 


regular rise and fall in the barometer, but such tides are 
undoubtedly very minute, and we shall not discuss them in 
this article, merely referring the reader to the 
Mecanique cHeste of Laplace, bks. i. and xiii. We 
shall in the present article extend the term ‘‘tide” 
to denote an elastic or viscous periodic deformation of a solid 
or viscous globe under the action of tide-generating forces. 

§ 2. General Description of Tidal Phenomena.^- Tf we live by the 
sea or on an estuaiy', w’e see that the water rises and falls nearly 
twice a day; speaking more exactly, the average interval from 
high-water to high-W'ater is about iz** 25“', so that the average 
retardation from daV to day is about 50™. The times of high- 
water are then found to bear an intimate relation with the 
moon’s position. Thus at Ipsw’ich high-water occurs when the 
moon is nearly south, at London Bridge when it is south-west, 
and at Bristol w'hcn it is cast-south-east. For a very rough 
determination of the time of high-water it is sufficient to add the 
solar time of high-water on the days of new and full moon (called 
the “establishment of the port”) to the time of the moon’s 
passage over the meridian, cither visibly above or invisibly below 
the horizon. The interval between the moon’s ygrimbuity 
pas.sage over the meridian and high-water varies of /n/erv/i/ 
sensibly with the moon’s age. Prom new moon to •ftcr Mooa*M 
first quarter, and from full moon to third quarter 
(or rather from and to a day later than each of th(\se 
phases), the interval diminishes from its average to a minimum, 
and then increases again to the average; and in the other two 
quarters it increases from the average to a maximum, and then 
diminishes again to the average. 

The range of the rise and fall of water is also subject to great 
variability. On the days after new and full moon the range of 
tide is at its maximum, and on the day after the first 
and third quarter at its minimum. The maximum spring mad 
is called “spring tide” and the minimum “neap 
tide,” and the range of spring tide is usually nearly three times 
as great as that of neap tide. At many ports, however, 
especially non-European ones, two successive high-waters are of 
unequal heights, and the law of variability of the difference is 
somewhat complex; a statement of that law will be easier when 
W’e come to consider tidal theories. In considering any single 
oscillation of water level we find, especially in estuaries, that 
the interval from high to low water is longer than that from low 
to high water, and the difference between these two intervals 
is greater at springs than at neaps. 

In a river the current continues to run up stream for some 
considerable time after high-water is attained and to nin down 
similarly after low- water. Much confusion has been 
occasioned by the indiscriminate use of the term ^ 

“ tide ” to denote a tidal current and a rise of water, and it has 
often been incorrectly inferred that high-water must have been 
attained at the moment of cessation of the upward current. The 
distinction between “ rising and falling ” and “ flowing and 
cbWng ” must be maintained in rivers, whilst it is 
unnecessary at the seaboard. If we examine the of Rise and 
progress of the tide-wave up a river we find that high- Pali from 
water occurs at the sea earlier than higher up. If, Pioodand 
for instance, on a certain day it is high-water at 
Margate at noon, it is high-water at Gravesend at a quarter past 
two, and at London Bridge a few minutes before three. The 
interval from low to high water diminishes also as we go up the 
river ; and at some distance up certain rivers — as, for example, 
the Sevdm — the rising water spreads over the flat sands in a 
roaring surf and travels up the river almost like a wall of water. 
This kind of sudden rise is called a “bore” ® (^.v.). In other cases 
where the difference between the periods of rising and falling 
is considerable there are, in each high-water, two or three rises 
and falls. A double high-water exists at Southampton. 

When an estuary contracts considerably, the range of tide 
becomes largely magnified as it narrows; for example, at the 

^ Founded on G. B. Airy’s “ Tides and Waves,” in Ency. Metrop. 

3 See a scries of papers bearing on this kind of wave by Sir W. 
Thomson (Lord Kelvin) in Phil. Mag. (1886-1887). 
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entrance of the Bristol Channel the range of spring tides is 
about i8 ft., and at Chepstow about 50 ft. This augmentation 
Au m ata- height of the tide-wave is due to the concen- 

Hon of tration of the energy of motion of a large mass of 
Heigbttn water into a narrow space. At oceanic ports the 
Bstuariea, phenomena are much less marked, the range of 

tide being usually only 2 or 3 ft., and the interval from high 
to low water sensibly etjual to that from low to high water. The 
changes from spring to neap tide and the relation of the time 
of high-water to the moon’s transit are, however, the same 
both on the open coast and in rivers. • 

In long and narrow seas, such as the English Channel, the tide 
in mid-channel follows the same law as at a station near the mouth 
of a river, rising and falling in equal times ; the current 
locked Seas direction analogous to up stream for three 

* hours before and after high-water, and down stream 
for the same period before and after low-water. But near the 
sides of channels and near the mouths of bays the changes of the 
currents are very complex; and near the headlands separating 
two bays there is usually at certain times a very swift current, 
termed a “ race.” 


In inland seas, such as the Mediterranean, the tides are nearly 
insensible except at the ends of long inlets. Thus at Malta the 
tides are not noticed by the ordinary observer, whilst at Venice 
they are conspicuous. 

The effect of a strong wind on the height of tide is generally 
supposed to be strongly marked, especially in estuaries. In the 
wind exceptional gale, when the wind veered 

° ' round appropriately. Airy states ‘ that the water 
has been known to depart from its predicted height at 
London by as much as 5 ft. The effect of wind will certainly 
be different at each port. The discrepancy of opinion on this 
subject appears to be great — so much so that we hear of some 
observers concluding that the effect of the wind is 
insensible. Variations in barometric pressure also 
cause departures from the predicted height of water, 
high barometer corresponding to decrease of height of water. 
Roughly speaking, an inch of the mercury column will corre- 
spond to about a foot of water, but the effect seems to vaiy^ 
much at different ports.- 

Mariners and hydrographers make use of certain technical 
terms which we shall now define and explain. 


The “ establishment of the port,’* already referred to above, is 
the average interval which elapses between the moon’s transit across 
the meridian, at full moon and at change of moon, and 
Techolcal occurrence of liigh-water. Since at these times the 

moon crosses the meridian at twelve o’clock either of 
by Sailors, night, the “ establishment ” is the hour of the 

clock of high-water at full and change. 

It has already been remarked that spring tide occurs at most 
places a day or a day and a half after full and change of moon. Now 
it is more important in the theory of the tides to know what occurs 
at spring tide than what occurs at full and change of moon. Thus 
the term ” the corrected establishment of the port ” is used to demote 
the interval in hours elapsing at spring tide between moon’s transit 
and high-water. The difference between the ordinary and the 
corrected establishments is of small amount. At any other state 
of the moon, except full and change, the “ interval ” or “ lunitidal 
interval ” means the interval between the moon’s upper or lower 
transit and high-water. 

The average interval elapsing between full or change of moon 
and spring tide is called the “ age of the tide as .already remarked 
this interval is commonly about a day or a day and a half, but it 
may be twice as gre«it in some places. The use of this term arises 
from the idea that spring tides are generated at some undefined 
place exactly at full or change of moon, and take an interval of 
time denoted the “ age ” to reach the place of observation. The 
term is not altogether satisfactory, since it implies a theory, but it 
must be referred to as in general use. 

The average height at spring tide between high and low water 
marks is called “the spring rise”; the similar height at neap tides 
is, however, called “ the neap range.” ” Neap rise ” is used to 
mean the average height between high-water of neap tides and 
low- water of spring tides. Thus both at springs and neaps the 
term ” rise ” refers to the rise above the level of low-water at spring 
tide. French hydrographers call half the spring rise ” the unit of 
height.” 


The ” diurnal inequality ” of the tide denotes the fact that 
successive high-waters and successive low-waters aro unequal to 
one another. In England the diurnal inequality scarcely exists. 

The practice of the British admiralty is to refer their soundings 
and tide tables to ” mean low-water mark of ordinary spring tides.” 
This datum is found by taking the mean of all the availsmle observa- 
tions of spring tides, excluding, however, from the mean any spring 
tides which may be considered abnormal. The admiralty d^tum is^ 
not, then, susceptible of exact scientific definition ; but when it has 
once been fixed with reference to a bench-mark ashore it is expedient 
to adhere to it, by whatever process it was first fixed. ^ 

When new tidal stations are established in India the datum of 
reference has, since about 1885, been ” Indian low-water mark,” 
which is defined as being below mean sea-lcvcl by the sum of the 
semi-ranges of the tides M.j, So, Kj, O (see §§ 24. 25 on Harmonic 
Analysis below'). 

In ordinary parlance sailors very commonly use the term ” tide ” 
when they mean what may bo more accurately described as a tidal 
current. 

§ 3. Tidal Observation: the Tide-gauge , — Tidal prediction is 
only possible when accurate observations have been made of the 
phenomena to be predicted; and the like is true of verification 
after prediction. It was formerly thought sufficient to note the 
heights of the water at high and low water, together with the 
times of those events, and the larger part of the observations 
which exist are still of this character, but complete investigation 
of the law of tidal oscillations demands that the height of 
the water should be measured at other times than at high and 
low water. 

With whatever degree of thoroughness it is proposed to observe 
the tides the procedure is much the same. The simplest sort of 
observation is to note the height of the water on a 
graduated staff fixed in the sea, with such allowance 
iis may be possible for wave motion. It is, however, far preferable 
to sink a tube into the sea into w'hich the water penetrates through 
small holes; and the wave motion is thus annulled. In the calm 
water inside the tube there lies a float, to which is attached a cord 
passing over a pulley and counterpoised at the end. The motion 
of the counterpoise against a scale is observed. In either case 
the observations may be made every hour, or the times and 
heights of high and low water may be noted. 

In more careful observations than those referred to above 
the tidal record is automatic and continuous and is derived liy 
means of an instrument called a tide-gauge. 

This gauge should be placed in a place where we may obtain a 
fair representation of the oscillation of the surrounding sea. In 
such a site a well or lank is built on the shore communi- 
eating by a channel with the sea at alxiut 10 ft. below 
lowest k)w-water mark. In some cases an artificially constructed 
well may be dispensed with, where some lagoon or pool exists 
so near to the stja as to permit junction with the sea by means 
of a channel below low-water mark. At any rate we suppose that 
water is provided rising and falling with the tide, without much 
wave- motion. A cylindrical float, usually a hollow metallic l)ox 
or a block of greenheart wood, hangs and floats in the well, and is 
of such density as just to sink without support. The float hangs 
under very light tension by a platinum wire, or by a metallic ribbon, 
or by a chain. The suspension wire is wrapped round a wheel, and 
imparts to it rotation jiroportional to the rise and fall of tide. By 
a simple gearing this wheel drives another, by which the range is 
reduced to any convenient extent. A fine wire wound on the final 
wheel of the train drags a pencil or pen up and dowm or to and fro 
proportionately to the tidal oscillations. The pencil is lightly 
pressed against a drum, which is <lrivcn by clockwork so as to make 
one revolution per day. The pen leaves its trace or tide-curve on 
paper wrapped round the drum. The paper is fixed to the drum 
with the edges of the paper at the XII o'clock line, and the record 
of a fortnight may be taken without change of paper. An example 
of a tide-curve for Apollo Bunder, Bombay, from the ist to the 
15th of January 1884, is .shown in fig. i. 

The curves are to be rc^ad from right to left, and when wo reach 
the left-hand edge of the p^uicr, we re-enter again at the same height 
on the right-hand edge. The numbers on the successive curves 
denote the days of the month. 

We have chosen an example from a sub-tropical region because 
it illustrates the remarkable regularity of the tides in a region where 
the weather is equaVile. Further, if the reader will note the succes- 
sive high-waters or low- waters which follow one another on any one 
day, he will see a strongly marked ” diurnal inequality,” which 
would have been barely perceptible in a European tide-curve. 

See J. N. Shoolbred on datum levels, Brit, Assoc, Reports 
(1879). 


’ Airy, " Tides and Waves." 


Ibid. §§ 572-573- 
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§4. Tide-TMes and the Degree of Accuracy in Tidal Prediction} ; the heights and times are tabulated according to the hour 
— ^The connexion between the tides and the movements of the ' of the clock at which the moon will cross the meridian at the 
BmfiiHcmJ mooii and sun is so obvious that tidal predictions place of observation, distinguishing between the visible and 
Tidftmbies. ^ere regularly made and published long before ; invisible transits. Certain simple corrections have also to be 
mathematicians had devoted their attention to them : and these ; applied. A considerable dt^ree of elaboration has to be given 
predictions attained considerable success, although they were j to the table, in order that it may give accurate results, and it 
•ioiind^ on empirical methods. During the i8th century, and I would occupy some half-dozen to a dozen pages of a book, its 
even in the earlier part of the 19th, the art of prediction was ; extension varying according to the degree of accuracy aimed at. 
regarded as a valuable family secret to be jealously guarded from It might occupy about five minutes to extract u prediction from 
the public. The best example of this kind of tide-table was the more elaborate form of such a table. There are many ports 
afforded by Holden s tables for Liverpool, founded on twenty j of considerable conynercial importance where, nevertheless, it 
years of observation by a harbour-master named Hutchinson.- ! would hardly be worth while to incur the great and repeated 


A.M. MUnighk p.ir. 



Fig. I. — Tide-curve for Bombay from the beginning of the civil year 1884 to the midnight ending Jan. 14, Zero of 
* • 1884, o from 12** Dec. 31, 1883, to ra** Jan. 14, 1884, astronomical time. Gauge 


About 1832 the researches of W. Whewell and of Sir John 
Lubbock (senior) pointed the way to improvement on the 
empirical tables prepared by secret methods, and since that time 
the preparation of tide-tables has become a branch of science. 

A perfect tide-table would tell the height of the water at the 
place of observation at eveiy^ moment of the day, but such a 
Predictloa would be cumbrous; it is therefore usual to 

for each predict only the times and heights of high-water and 
Oay. of low-water. The best kind of tide-table contains 

definite forecasts for each day of a definite year, and we may 
describe it as a special table. Although the table is only miide 
for one definite place, yet it is often possible to give fairly 
accurate predictions for neighbouring ports by the application 
of corrections both for time and height. Special tide-tables 
are published by all civilized countries for their most important 
harbours. 

But there is another kind of table, which we may describe as a 1 
general one, where the heights and times are given by reference 
to the time at which the moon crosses the meridian. 
Although such a table is only applicable to a definite 
to Time of place, yet it holds good for all time. In this case it is 
Moon *8 necessary to refer to the Nautical Almanac for the 
Transiu moon's transit, and a simple calculation 

then gives the required result. In a general tide-table 

^ References may be given to two pi’.pers by G. II. Darwin on this 
subjtxit, viz. “ Tidal Prediction/' Phil. Trans., A. (1891) pp. 159-229; 
and " An apparatus for facilitating the reduction of tidal observa- 
tions." Proc. Roy. Soc. (1892), vol. Hi. For a general account with- 
out mathematics see Darwin's Tides, &c. ; this section is founded 
on chs. xiii. and xiv. of that nook. For mathematical methods 
see Maurice Lexy, T Movie des mardes (Paris, 1898). 

^ Whewell, History of Inductive Sciences, ii. 248; Darwin's Tides, 
&‘C., ch. iv. ' 


expenditure involved in the publication of special tables. But 
this kind of elaborate general table has been used in few cases, ^ 
and the information furnished to mariners ihsually consists 
either of a full prediction for every day of a future year, or of 
a meagre statement as to the average rise and interval, which 
must generally be almost u.seless. 

The success of tidal predictions varies much according to the 
place of obstTvation. In stormy regions tlie errors are ^ 
often considerable, and the utmost tiiat can be expected - 
of a tide- table is that it shall be correct with a steady 
barometer and in calm weather. But such conditions 
are practically non-existent, and therefore errors arc 

inevitable. 

Notwithstanding these perturbations, Udc-tablcs are usually nf 
surprising' accuracy even in northern latitudes; this may bo seen 
from the" following table showing the results of com- 
parison between prediction and actuality at J^ortsniouth 
The importance of the errors in height depends, of 
course, on the range of the tide; it is well, therefore, to ^ “ * 

note that the average ranges of the tide at springs and neaps are 
13 ft. 9 in. and 7 ft. 9 in. respectively. 

Prediction at such a ])liice as i'ortsmouth is difficult, on account 
of the instability of the weather, Imt, on the other hand, the tides 
in themselves are remarkably simple in character. Let 
us now turn to such a port as Aden, where the weather o 

is very unilorm, but the tides very complex on account 
of the largo diurnal inequality, which frequently 
obliterates one of two successive high-waters. The short series of 
comparisons between actuality and prediction which wo give below 
may be taken as a fair example of what would hold good when a 
long series is examined. The results refer to the intervals loth of 
March to the gth of April and the 12th of November to the 12th of 
December 1884. In these two periods there should have been 118 
liigh waters, but the tide-gauge failed to register on one occasion, 

^ Darwin, " Tidal Prediction," quoted above. This kind of table 
has been applied with some success at Cairns in Nortli Queensland, 
where there is a large diurnal inequality. 
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so that one comparison is lost. We thus have 1 17 cases to consider, 
but on one occasion the diurnal im^uality obliterated a high-water, 
leaving actual comparisons. The maximum range of the tide 
at Aden is 8 ft. 6 in., and this serves to give a standard of importance 
for the errors in height. 


Table of Errors in the Prediction of High-Water at Portsmouth in 
the months of January, May arid September iSgj. 


Time. 

Height. 

Magnitufle of 

Number of 

Magnitude of 

Number of 

Error. 

Cases. 

Error. 

Cases. 

om to 5>n 

69 

Inches. 

0 to 6 • 

89 

6"’ to io»* 

5« 

7 to 12 

58 

ii»" to 15™ 

2.5 

13 to 18 

24 

I0'« to 20'" 

10 

19 to 24 

() 

2 1"' to 25'" 

II 


— 

26'" to 30'" 

7 

— 


31'“ to 35"* 

4 

— 

- ■ 

j 52’" 

1 

— 

— 

i 

177 

— * 

177 


Table of Errors in the Prediction of High-Water at Aden in M arch- 
April and Novemher-Decemher iSS.f. 


Time. Height. 


Magnitude of 

Number of 

Magnitude of 

Number of 

Error. 

Cases. 

Error. 

Cases. 



Inches. 

1 

Qui to 5"* 

35 

0 

15 

5 "‘ to I o'" 

32 

I 

48 i 

lo'" to 15"^ 

IQ 

2 

28 1 

15™ to 20’" 

19 

3 

14 

20™ to 25**’ 

5 

4 

1 II I 

i 26"* and 28"' 

2 

No high water. 

1 I 1 

33^" and 36"’ 

2 

— 


56'" and 57"' 

2 

— 

— 

No high water. 

I 

- 

— 

> 

1 1 

- 

II7 


It would be natural to think that when a prediction is erroneous 
by as much as fifty-seven minutes it is a very bad one, but such a 
conclusion may be unjust. There was one case in which the high- 
water was completely obliterated by the diurnal inequality, but there 
were many others in which there was nearly complete obliteration, 
so that the water stood nearly stagnant for several hours. A measure 
of the degree of stagnation is afforded by the amount of rise from 
low to high-water. Now, on examining all the eleven cases where 
the error of time was equal to or over twenty minutes, we find five 
cases in which the range from low to high-water was loss than 8 in., 
and those include the errors of fifty-six and of fifty-seven minutes. 
There is one case of a rise of 13 in. with an error of thirty-six minutes; 
one case of a rise of 17 in. with an error of twenty-two minutes; one 
of 19 in. rise with thirty-throe minutes error. The remaining tlircc 
cases have rises of 2 ft. 10 in., 3 ft. 9 in., 3 ft. ii in., and errors of 
twenty-two, twenty-three, twenty minutes. Thus all the very 
large errors of time correspond with approximate stagnation ,^and 
are unimportant. It is fair to conclude, therefore, that the predic- 
tions as to time are very good. The predictions as to height arc 
obviously good, for more than half were within i in., and only eleven 
had an error of as much as 4 in. 

When it is considered that the incessant variability of the tidal 
forces, the complex outlines of the coast, the depth of the sea, the 
earth's rotation and the perturbations by meteorological influonce.s 
are all involved, it should be admitted that the success of tidal 
prediction is remarkable. If further evidence were needed, wc 
might appeal to tidal prediction as a convincing proof of the truth 
of the theory of gravitation. ^ 

§ 5. General Explanation of the Cause of Tides . — ^The moon 
attracts every particle of the earth and ocean, and by the law of 
r/d«- gravitation the force acting on any particle is directed 
geaermtiag towards the moon’s centre, and is jointly pro|X)rtional 
PorceM. iQ the masses of the particle and of the moon, and 
inversely proportional to the square of the distance between the 
particle and the moon's centre. If we imagine the earth and 
ocean subdivided into a number of small portions or particles 
of equal mass, then the average, both as to direction and intensity 
of the forces acting on these particles is equal to the force acting 
on that particle which is at the earth's centre. For there is 


symmetry about the line joining the centres of the two bodies, 
and, if wc divide the earth into two portions by an ideal spherical 
surface passing through the earth's centre and having its centre 
at the moon, the portion remote from the moon is a little larger 
than the portion towards the moon, but the nearer portion is 
under the action of forces which are a little stronger than those 
acting on the farther portion, and the resultant of the 'Weaker-*’ 
forcc.s on the larger portion is exactly equal to the resultant of the 
stronger forces on the smaller. If every particle of the earth and 
ocean were being urged by equal and parallel forces there would 
be no cause for relative motion between the oi^an and the earth. 
Hence it is the departure of the force acting on any particle from 
the average which constitutes the tide-generating force. Now 
it is obvious that on the side of the earth towards the moon the 
departure from the average is a small force directed towards the 
moon; and on the side of the earth away from the moon the depar- 
ture is a small force directed aw^ay from the moon. Also these 
two departures are very nearly equal to one another, that on 
the near side being so little greater than that on the other that 
wc may neglect the excess. All round the sides of the earth along 
a great circle perpendicular to the line joining the moon and earth 
the departure is a force directed inwards towards the earth’s 
centre. Thus we sec that the tidal forces tend to pull the water 
towards and away from the moon, and to depress the water at 
right angles to that direction. 



In fig. 2 this explanation is illustrated graphically. The 
relative magnitudes of the tidal forces are given by the numbers 
on the figure. M is the direction of the moon, V the centre 
of the hemisphere of the earth at which the man in the moon 
would look, I the centre of the hemisphere which would be 
invisible to him, DD are the sides of the earth where the tidal 
force is directed towards the earth’s centre. 'J'he outward 
forces at V and I are exactly double the inward forces at D 
and D. 

If it were permissible to neglect the earth’s rotation and to 
consider the system as at rest, wc should find that the water 
was in equilibrium when elongated into a prolate ellipsoidal or 
oval form with its longest axis directed towards and away from 
the moon. 

But it must not be assumed that this would be the case when 
there is motion. For, suppose that the ocean consisted of a 
canal round the equator, and that an earthquake Theory ot 
or any other cause were to generate a great wave in Equatorial 
the canal, this wave would travel along it with Cana! on 
a velocity dependent on the depth. If the canal 
were about 13 miles deep the velocity of the wave would be 
about 1000 miles an hour, and with depth about equal to the 
depth of our seas the velocity of the wave would be about half 
as great. We may conceive the moon’s tide-generating force 
as making a wave in the canal and continually outstripping 
the wave it generates, for the moon travels along the equator 
at the rate of about 1000 miles an hour, and the sea is less than 
13 miles deep. The resultant oscillation of the ocean must 
therefore be the summation of a series of partial waves 
generated at each instant by the moon and always falling 
behind her, and the aggregate wave, being the same at each 
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inverted. 


instant, must travel looo m. an hour so as to keep up with 
the moon. 

Now it is a general law of frictionless oscillation that, if a 
slowly \'arying periodic force acts on a system which would 
oscillate quickly if left to itself, the maximum excursion on one 
side of the equilibrium position occurs simultaneously with the 
maxiftium force in the direction of the excursion; but, if a 
quickly varying periodic force acts on a system which would 
oscillate slowly if left to itself, the maximum excursion on one 
side of the equilibrium position occurs simultaneously with the 
maximum force in the direction opposite to that of the excursion. 
An example of the first is a ball hanging by a short string, which 
we push slowly to and fro; the ball will never quit contact with 
the hand, and will agree with its excursions. If, however, the 
ball is hanging by a long string wc can play at battledore and 
shuttlecock with it, and it always meets our blows. The latter 
is the analogue of the tides, for a free wave in our shallow canal 
goes slowly, whilst the moon's tide-generating 
action goes quickly, flencc when the system is left 
to settle into steady oscillation it is low-water under 
and opposite to the moon, whilst the forces are such as to tend 
to make high-water at those times. 

If in this case we consider the moon as revolving round the 
earth, the water assumes nearly the shape of an oblate spheroid 
or orange-shaped body with the shortest axis pointed to the 
moon. The rotation of the earth in the actual case introduces a 
complexity which it is not easy to unravel by general reasoning. 
We can see, however, that if water moves from a lower to a 
higher latitude it arrives at the higher latitude with more velocity 
from west to east than is appropriate to its latitude, and it will 
move accordingly on the earth’s surface. Following out this 
conception, we see that an oscillation of the water to and fro 
between south and north must be accompanied by an eddy. 
The solution of the difficult problem involved in working out 
this idea will be given below. 

The conclusion at which we have arrived about the tides of 
an equatorial c£uial is probably more nearly true of the tides of 
a globe partially covered with land than if we were to suppose 
the ocean at each moment to assume the prolate figure of equili- 
brium. In fact, observation shows that it is more nearly low- 
water than high-water when the moon is on the meridian. If we 
consider how the oscillation of the water would appear to an 
observer carried round with the earth, we see that he will have 
low- water twice in the lunar day, somewhere about the time 
when the moon is on the meridian, either above or below the 
horizon, and high-water half-way between the low waters. 

If the sun be now introduced we have another similar tide of 
about half the height, and this depends on solar time, giving 
low-water somewhere about noon and midnight. 
The superposition of the two, modified by friction 
and by the interference of land, gives the actually 
observed aggregate tide, and it is clear that about new and full 
moon we must have spring tides and at quarter moons neap 
tides, and that (the sum of the lunar and solar tide-generating 
forces being about three times their difference) the range of 
spring tide will be about three times that of neap tide. 

So far we have supposed the luminaries to move on the 
equator; now let us consider the case where the moon is not 
on the equator. It is clear in this case that at any 
place the moon’s zenith distance at the upper transit 
is different from her nadir distance at the lower 
transit. But the tide-generating force is greater the smaller the 
zenith or nadir distance, and therefore the forces are different 
at successive transits. This was not the case when the moon 
was deemed to move on the equator. Thus there is a tendency 
for two successive lunar tides to be of unequal heights, and the 
resulting inequality of height is called a “ diurnal tide.” This 
tendency vanishes when the moon is on the equator; and as 
this occurs each fortnight thi lunar diurnal tide is evanescent 
once a fortnight. Similarly in summer and winter the successive 
solar tides are generally of unequal height, whilst in spring and 
autumn this difference is inconspicuous. 
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One of the most remarkable conclusions of Laplace’s theory 
of the tides, on a globe covered with ocean to a uniform depth, 
is that the diurnal tide is everywhere non-existent, 

But this hypothesis differs much from the reality, inOcemnof 
and in fact at some ports, as for example Aden, Uniform 
the diurnal tide is so large that during two portions 
of each lunation there is only one great high-water and one 
great low-water in each twenty-four hours, whilst in other 
parts of the lunation the usual semi-diurnal tide is observed. 

§ 6. Progress of the Tide-wave over the Ocean and in the British 
Seas , — Sufficient tidal data would give the slate of the tide 
at every part of the world at the same instant of time, and if the 
tide wave is a progressive one, like such wave as we may observe 
travelling along a canal, we should be able to picture mentally 
the motion of the tide-wave over the ocean and the successive 
changes in the height of water at any one place. But we arc 
not even sure that the wave is progressive, for in some oceans, 
such as perhaps the Atlantic, the motion may be only a sec-saw 
about some line in mid-ocean — up on one side and down on the 
other; or it may more probably be partly a progressive wave 
and partly a sec-saw or stationary oscillation. In contracted 
seas the w'avc is undoubtedly predominantly progressive in 
character, but too little is known to enable us to speak with any 
confidence as to wider seas. 

Whewell and Airy, while acknowledging the uncertainty of 
their data, made the attempt to exhibit graphically the progress 
of the tide-w'avc over a large portion of the oceans of the 
world. In the first edition of this article {Ency, Brit., 9th ed.) 
we reproduced their chart. But, since doubts as to its correct- 
ness have gradually accumulated, we think it more prudent to 
refrain from reproducing it again.' 

As we have already indicated, the tide in British seas has 
mainly a progressive character, and the general march of the 
wave may be exhibited on a chart by what are called cotidal 
lines. If at the full and change of moon we draw lines on the 
sea through all the places which have high-water simultaneously, 
and if wx mark such lines successively Xll, 1 , II, &c., being 
the Greenwich time of high-water along each line, we shall have 
a succession of lines which show the progress of the wave from 
hour to hour. 

For phases of the moon, other than full and change, the num- 
bers may be taken to represent the interval in hours after the 
moon’s transit, either visible or invisible, until the occurrence 
of high-water. But for these other phases of the moon the 
interval varies by as much as one hour in excess or defect of the 
number written on any of the lines. Thus when the moon is 
about five days old, or five days past full, the numbers must all 
be reduced by about one hour so that I, II, III, &c., will then 
be replaced by XII, I, II, &c.; and when the moon is about 
ten days old, or ten days past full, the numbers must all be 
augmented by about one hour, and will read II, III, IV, &c. 
However, fur a rough comprehension of the tides in these seas 
it is unnecessary to pay attention to this variation of the 
interval's. 

Airy in his “ Tides and Waves ” gives such a chart for Great 
Britain and the North Sea, and he attempts to complete the 
cotidal lines conjecturally across the North Sea to Norway, 
Denmark and the German coast. In this case, as in the more 
ambitious attempt referred to above, further knowledge has 
led to further doubt. We therefore give in fig. 3 Berghaus’s 
modificaMon of Air>^’s Chart ,2 abandoning the attempt to draw 
complete cotidal lines. In this chart wc can watch, as it were, 
the tide-wave running in from the Atlantic, passing up the 
Bristol Channel and Irish Sea, travelling round the north of 
Scotland and southward along the east coasts of Scotland and 
England. Another branch comes up the Channel, and meets 
the wave from the north off the Dutch coast. The Straits of 
Dover are so narrow, however, that it may be doubted whether 

' Portion of Airy’s Chart (Encycl. Metrop., art. “ Tides and 
Waves ") is given in Darwin, Tides and Kindred Phenomena in 
the Solar System. 

Berghaus’s Physical Atlas (1891), pt. ii., " Hydrography." 
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the tides on the English coasts would be profoundly modified 
if the Straits were completely closed. 

It will be noticed that between Yarmouth and Holland the cotidal 
lines cross one another. Such an intersection of lines is in general 
impcjssible ; it is indeed only possible if there is a region in which 
the water neither rises nor falls, because at such a place the cotidal 
line ceases to have a definite meaning. A set of observations by 
Captain Hewitt, R.N., made in 1840, appears to prove the existence 
of a region of this kind at the part of the chart referred to. 



(rrcjiu IJcruhaus’s Atlas.) 


Fto. 3. — Cotida,! Lines in British Seas. 

§ 7. Historical Sketch ? — The writings of various Chinese. 
Arabic and Icelandic authors show that some attention was paid 


by them to the tides^ hut the several theories advanced are 
fantastic. It is natural that the writings of the classical authors 
of antiquity should contain but few references to the tides, for 
the Greeks and Romans lived on the shores of an almost tide- 
less sea. Nevertheless, Strabo quotes from Posidonius a clear 
account of the tides on the Atlantic (’oast of Spain, and connects 
the tides correctly with the motion of the moon. He also gives 
the law of the tide in the Indian Ocean as observed by Scleucus 
the Babylonian, and the passage shows that Seleucus had 
unravelled the* law which governs the diurnal inequality of 
the tide in that sea. 


We shall not give any details as to the medieval speculations 
on the tides, but pass on at once to Newton, who in i687*laid 
the foundation for all that has since been added to tli^; theory 
of the tides when he brought his grand generalization of universal 
gravitation to bear on the subject. Johann Kepler had indeed 
at an early date recognized the tendency of the water 
tper, ocean to move towards the centres of the 

sun and moon, but he was unable to submit his theory to 
calculation. Galileo expresses regret that so acute a man as 
K(Tl^r should have produced a theory which appeared to him 
to reintroduce the occult qualities of the ancient phifosophers. 
His own explanation referred the phenomenon to the rotation 
and orbital motion of the earth, and he considered that it 
afforded a principal proof of the Copcrnican system. 

In the 19th corollary of the 66th proposition of bk. i. of the 
Principia, Sir Isaac Newton introduces the conception of a canal 
circling the earth, and he considers the influence of 
ewtoa, ^ satellite on the water in the canal. He remarks 
that the movement of each molecule of fluid must be accelerated 
in the conjunction and opposition of the satellite with the 
^ The account from the lime of Newton to that of Laplace is 
founded on Laplace's Mdcanique cSleste, bk. xiii. ch. i. 


molecule, that is to say when the molecule, the earth’s centre and 
the satellite are in a straight line, and retarded in the quadra- 
tures, that is to say when the line joining the molecule and the 
earth’s centre is at right angles to the line joining the earth’s 
centre and the satellite. Accordingly the fluid must undergo 
a tidal oscillation. It is, however, in propositions 26 and 27 of 
bk. iii. that he first determines the tidal force due to tfic sun ’ 
and moon. The sea is here supposed to cover the whole earth 
and to assume at each instant a figure of equilibrium, and the 
tide-generating bodies are supposed to move in the equator. 
Considering only the action of the sun, he assumes that the 
figure is an ellipsoid of revolution with its major axis directed 
towards the sun, and he determines the ellipticity of such an 
ellipsoid. High .solar tide then occurs at noon and midnight, 
and low-tide at sunrise and sunset. The action of the moon 
produces a similar ellipsoid, but of greater ellipticity. The 
superp(Jsition of these ellipsoids gives the principal variations of 
the tide. He then proceeds to consider the influence of latitude 
on the height of tide, and to discuss other peculiarities of the 
phenomenon. Observation shows, however, that spring tides 
occur a day and a half after full and change of moon, and 
Newton falsely attributed this to the fact that the oscillations 
would last for some time if the attractions of the two bodies 
were to cease. 

The Newtonian hypothesis, although it fails in the form which 
he gave to it, may still be made to represent the tides if the 
lunar and solar ellipsoids have their major axes 
always directed toward a fictitious moon and sun, 
which are respectively at constant distances from 
the true bodies; these di.stances are such that the full and 
change of the fictitious moon as illuminated by the fictitious 
sun occur about a day or a day and a half later than the 
true full and change of moon. In fact, the actual tides may 
be supposed to be generated directly by the action of the real 
sun and moon, and the wave may be imagined to take a day 
and a half to arrive at the port of observation. This period has 
accordingly been called *‘the age of the tide.” In ^ 
what precedes the sun and moon have been supposed ° 
to move in the equator; but the theory of the tw^ »llip.soids 
cannot be reccjncilcd with the truth when they move, as in 
actuality, in orbits inclined to the equator. At equatorial ports 
the theory of the ellipsoids would at spring tides give morning 
and evening high waters of nearly equal height, whatever the 
declinations of the bodies. But at a port in any other latitude 
these high waters would be of very different heights, and at 
Brest, for example, when the declinations of the bodies are 
equal to the obliquity of the elliptic, the evening tide would 
be eight times as great as the morning tide. Now observation 
shows that at this port the two tides arc nearly equal to one 
another, and that their greatest differenee is not a thirtieth of 
their sum. Newton here also offered an erroneous explanation 
of the phenomenon. 

In 1738 the Academy of Sciences of Paris offered, as a subject 
for a prize, the theory of tht^ tides. I’he authors of four essays 
received prizes, viz. Haniel Bernoulli, Leonhard Euler, 

Colin Maclaurin and Antoine Cavalleri. The first 
three adopted not only the theory of gravitation, but 
also Newton’s method of the superposition of the two ellipsoids. 
Bernoulli’s e.ssay contained an extended development of the 
conception of the two ellipsoids, and, under the name of the 
equilibrium theory, it is commonly associated with his name. 
Laplace gives an account and critique of the essays of Bernoulli 
and Euler in the Mhanique cHeste, 'Che essay of Maclaurin 
prc.sented little that was new in tidal theory, but is notable as 
containing certain important theorems concerning the attraction 
of ellipsoids. In 1746 Jean-le-Rond D’Alembert wrote a paper 
in which he treated the tides of the atmosphere; but this work, 
like Maclaurin’s, is chiefly remarkable for the importance of 
collateral points. % 

The theory of the tidal movements of an ocean was therefore, 
as Laplace remarks, almost untouched when in 1774 he first 
undertook the subject. In the Mecanique celeste he gives an 
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interesting account of the manner in which he was led to attack 
the problem. We shall give below the investigation of the tides 
Lmpimce, oc^n covering the whole earth; the theory is 

substantially Laplace’s, although presented in a dif- 
ferent form, and embodying an important extension of Laplace’s 
work by S. S. Hough. This theory, although very wide, is far 
• from Representing the tides of our ports. Observation shows, 
in fact, that the irregular distribution of land and water and 
the various depths of the ocean in various places produce irregu- 
larities in the oscillations of the sea of such complexity that the 
rigorous solution of the problem is altogether beyond the power 
of analysis, Laplace, however, rested his discussion of tidal 
observation on this principle — The state of oscillation of a system 
of bodies in which the primitive conditions of movement have 
disappeared through friction is coperiodic with the forces acting 
on the system. Hence if the sea is acted on by forces which var\’ 
Principle of Periodically according to the law of simple oscilla- 
Porced tions (a simple time-harmonic), the oscillation of 
Oeciiia- the sea will have exactly the same period, but the 
Hone, moment at which high-water will occur at any 
place and the amplitude of the oscillation can only be de- 
rived from observation. Now the tidal forces due to the moon 
and sun may be analysed into a number of constituent periodic 
parts of accurately determinable periods, and each of these will 
generate a corresponding oscillation of the sea of unknown 
amplitude and phase. These amplitudes and phases may be 
found from obserx^ation. But Ltiplace also used another prin- 
ciple, by which he was enabled to effect a synthesis of the various 
oscillations, so that he does not discuss a very large number of 
these constituent oscillations. As, however, it is impossible 
to give a full account of Laplace’s methods without recourse 
to technical language, it must sufiice to state here that this 
procedure enabled him to discuss the tides at any port by 
means of a combination of theory with observation. After the 
time of Laplace down to 1870, the most important workers in 
this field were Sir John Lubbock (senior), William Whew'cll 
Lubbock, and Sir G. B. Airy. The work of Lubbock and 
Wbeweii Whewell (sec § 33 below) is chiefly remarkable for 
mtyiAiry.^ ^ the co-ordi nation and analysis of enormous masses 
of data at various ports, and the construction of trustworthy 
tide-tables and the attempt to construct cotidal maps. Airy 
contributed an important review of the whole tidal theory. 
He also studied profoundly the theory of waves in canals, and 
explained the effects of frictional resistance on the progress of 
tidal and other waves. 

The comparison between tidal theory and tidal observations 
has been carried out in two ways which we may describe as 
the synthetic and the analytic methods. Nature is herself 
synthetic, since at any one time and place we only observe one 
single tide-wave. All the great investigators from Newton 
down to Airy have also been synthetic in their treatment, 
for they have sought to represent the oscillation of the sea by a 
single mathematical expression, a.s will appear more fully in 
chapter V. below. It is true that a presupposed analysis lay 
behind and afforded the basis of the synthesis. But when at 
length tide-gauges, giving continuous records, were set up in 
many places the amount of data to be co-ordinated was enor- 
mously increased, and it was found that the simple formulae 
previously in use had to be overloaded with a multitude of 
corrections, so that the simplicity became altogether 
* ^ fictitious. ITiis state of matters at length led Ix)rd 

Kelvin (then Sir William Thomson) to suggest, about 1870, 
the analytic method, in which the attempt at mathematical 
synthesis is frankly abandoned and the complex whole is re- 
presented as the sum of a large number of separate parts, each 
being a perfectly simple wave or harmonic oscillation. All 
the best modem tidal work is carried on by the analytic method, 
of which we give an account below in chapter IV. 

Lord Kelvin’s other contributions to tidal theory are also 
of profound importance; in particular we may mention that he 
established the correctness of Laplace’s procedure in discussing 
the dynamical theory of the tides of an ocean covering the whole 


earth, which had been impugned by Airy and by William 
Ferrel. We shall have frequent occasion to refer to his name 
hereafter in the technical part of this article. 

Amongst all the grand work which has been bestowed on 
the theory of this difficult subject, Newton, notwithstanding 
his errors, stands out first, and next to him we must rank I^placc. 
However original any future contribution to the science of the 
tides may be, it would seem as though it must perforce be based 
on the work of these two. 

§ 8. The Tide-Predicting Instrument, — In the field of the 
practical applicatiort of theory Lord Kelvin also made another 
contribution of the greatest interest, when in 1872 he ride 
suggested that the laborious task of constructing a Predicting 
tide-table might be effected mechanically. Edward f"»trument, 
Roberts bore a very important part in the first practical 
realization of such a machine, and a tide-predictor now in 
regular use at the National Physical Laboratory for the Indian 
government was constructed by Ldgd under his direction. We 
refer the reader to Sir William Thomson’s (Lord Kelvin’s) paper 
on “ Tidal Instruments ” in Inst. C. E. vol. Ixv., and to the sub- 
sequent discussion, for a full account and for details of the share 
borne by the various persons concerned in the realization of 
the idea. 

Fig. 4 illustrates diagrammatical ly the nature of the instrument. 
A cord passes over and under a succession of pull(?ys, every other 
pulley being fixed or rather 
balanced and the alternate ones 
being movable; the cord is fixed 
at one end and carries a pen or 
pencil at the other end. In the 
diagram there are tvv'o balanced 
pulleys and one movable one; a 
second unit would require one 
more movable pulley and one 
more balanced one. If, in our 
diagram, the lowest or movable 
pulley were made to oscillate up 
and down (with a simple har- 
monic motion), the pencil would 
execute the same motion on half 
the linear scale. If the instru- 
ment possessed two units and the Fki. 'ridc-Prcdicling 

sticond movable pulley also rocked Instrument, 

up and down, the pencil would 

add to its previous motion that of this second oscillation, again on 
lialf scale. So also if there were any number of additional units, 
each consisting of one movable and one balanced pulley, the pencil 
would add together all th<! separate simple oscillations, and would 
draw a curve upon a drum, which is supposed to be kept revolving 
uniformly at an appropriate rate. 

The rocking motion is communicated to each movable pulley 
by means of a pin attached to a wheel C sliding in a slot attached 
to the pulley frame. All the wheels C and the drum arc gcarcil 
togtjther so that, as the drum turns, all the movable pulleys rock 
up and down. The gearing is of such a nature that if one revolution 
of the drum represents a single day, the rocking motion of each 
movable pulley corresponds to one of the simple constituent oscilla- 
tions or tides into which the aggregate tide-wave is analysed. The 
natfire of the gearing is determined by theoretical considerations 
derived from the motions of the sun ancl moon and earth, but th(? 
throw of each crank, and the angle at which it has to be set at the 
start are derived from observation at the particular port for which 
the tide-curve is required. Wdicn the tide-predictor has been set 
api)roi)riatcly, it will run off a complete tide-curve for a whole year; 
the curve is subsecpiently measured and the heights and times of 
high and low- water are tabulated and published for a year or two 
in advance. 

The Indian instrument possesses about 20 units, so that the tide- 
curve is regarded as being the sum of 20 different simple tides; and 
tide-tablc 4 j are published for 40 Indian and Oriental ports. A tide- 
predictor has been constructed for the French government under 
the supervision of Lord Kelvin and is in use at Paris; another has 
been made by the United States Coast Survey at Washington; in 
1910 one was under construction for the Brazilian government. 
These instruments, although differing considerably in detail from the 
Indian predictor, arc essentially the same in principle. 

§9. Tidal Friction. — All solid bodies yield more or less to 
stress; if they are perfectly elastic they regain their shapes after 
the stresses are removed, if imperfectly elastic or viscous they 
yield to the stresses. We may thus feci certain that the earth 
yields to tide-generating force, either with perfect or imperfect 
elasticity. Chapter VIIL will contain some discussion of this 
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subject, and it must suffice to say here that the measurement 
of the minute elastic tides of the solid earth has at length been 
achieved. The results recently obtained by Dr O. Hecker at 
I’otsdam constitute a conspicuous advance on all the previous 
attempts. 

The tides of an imperfectly elastic or viscous globe are ob- 
viously subject to frictional resistance, and the like is true of the 
tides of an actual ocean. In cither case it is clear that the system 
must be losing energy, and this leads to results of so much 
general interest that we propose to give a short sketch of the 
subject, deferring to chapter VIIT. a moi^ rigorous investiga- 
tion. It is unfortunately impossible to give even an outline of 
the principles involved without the use of some technical terms. 



Fig. 5. 


In fig. 5 the paper is supposed to be the plane of the orbit of a 
satollitc M revolving in the direction of tlie arrow about the planet C, 
which rotates in the direction of the arrow JU>out an 
Qenerai perpendicular to the paper. The rotation of the 

/ Tirf*/ is supposed to be more rapid than that of the 

^PHctlon satellite, so that the day is shorter than the month. Let 

us .suppose that the planet is cither entirely fluid, or has 
an ocean of such depth that it is high-water under or nearly under 
the satellite. When there is no friction, with the satellite 
at m, the planet is elongated into the ellipsoidal shape shown, 
cutting the mean sphere, which is dotted. Tnc tidal protubcrancas 

are drawn with much ex- 
aggeration and the satellite 
is shown as very close to 
the planet in order to illus- 
trate the principle more 
clearly. Now, wnen there 
is friction in the fluid 
motion, the tide is retarded, 
^ and high- tide occurs after 
the satellite has pas.sed the 
meridian. Then, if we keep 
the same figure to represent 
the tidal deformation, the 
satellite must be at M, 
instead of at m. If we 
number the four quadrants 
as shown, the .satellite must 
be in quadrant i. The 
protuberance P is nearer to the satellite than P', and the defi- 
ciency Q is farther away than the deficiency Hence tlie 

resultant action of the planet on the satellite must be in some 
.such direction as MN. The action of the .satellite on the planet 
is equal and opposite, and the force in NM, not being tlirough the 
planet's centre, must produce a retarding couple on the planet's 
rotation, the magnitude of which depends on the length of the arm 
CN. This tidal frictional couple varies as the licight of the tide, 
and as the satellite's distance. The magnitude of the tidal pro- 
tuberances varies inversely as the cube of the distance 
of the satellite, and the difference between the attrac- 
tions of the satellite on the nearer and farther pro- 
tuberances also varies inversely as the cube of tlie 
distance. Accordingly the tidal frictional couph; varies as the inverse 
sixth power of the satellite's distanetj. Let us now consider its effect 
on the satellite. If the force acting on M be resolved along and 
perpcnflicular to the direction CM, the perpendicular component 
tends to accelerate the satellite's velocity. It alone would carry the 
satellite farther from C than it would be draggtid back by the c^tral 
force towards C. The satellite would describe a spiral, the coils 
of which would be very nearly circular and very nt^arly coincident. 
If now we resolve the central component force along CM tangentially 
and perpendicular to the spiral, the tangential component tends to 
retard tnc velocity of the satellite, whereas the clisturbing force, 
already considered, tends to accelerate it. With the gravitational 
SataWta*M force between the two bodies the retardation 

Velocity prevail over the acceleration.^ The action of 

Retarded friction may appear somewhat paradoxical, but 

it is the exact converse of the acceleration of the hnear 
and angular velocity and the diminution of distance of •a satellite 
moving through a resisting medium. The latter result is generally 
more familiar than the action of tidal friction, aiul it may help the 
reader to realize the result in the present case. I'idal friction then 
diminishes planetary rotation, increases the satellite's distance and 
diminishes the orbital angular velocity. The comparative rate of 
diminution of the two angular velocities is generally very different. 
If the satellite be close to the planet the rate of increase of the 
satellite's periodic time or month is large compared with the rate of 
increase of the period of planetary rotation or day; but if the satellite 
is far off the converse is true. Hence, if the satellite starts very near i 
the planet, with the month a little longer than the day, as the satellite 1 


Planet *a 
Rotation 
Retarded, 


' This way of presenting the action of tidal friction is due to Sir 
George G. Stokes. 


recedes, the month soon increases so that it contains many days. 
The numlicr of days in the month attains a maximum and then 
diminishes. Finally the two angular velocities subside to a second 
identity, the day and month being identical and both very long. 

We have supposed that the ocean is of such depth that the tides 
arc direct; if, however, they are inverted, with low-water under or 
ne^ly under the satellite, friction, instead of retarding, accelerates 
the tide; and it would be easy by drawing another figure to s#e that^ 
the whole of the above conclusions would hold equally true with 
inverted tides. 

Attempts have been made to estimate the actual amount of the 
retardation of the earth's rotation, but without much success. It 
must be clear from the sketch just given that the effect of tidal 
friction is that the angular motion of the moon round the e^th 
is retarded, but not to so great an extent as the earth's rotation. 
Thus a terrestrial observer, who regards the earth as a perfect time- 
keeper, would Icxjk on the real retardation of the moon's angular 
motion as being an acceleration. Now there is a true acceleration 
of the moon's angular motion which depends on a slow change in the 
eccentricity of the earth's orbit round the sun. After many thou- 
sands of years this acceleration will be reversed and it will become 
a retardation, but it will continue for a long time from now into the 
future; thus it is indistinguishable to us at present from a permanent 
acceleration. The amount of this true acceleration may be derived 
from the theories of the motions of the moon and of the earth when 
correctly developed. Laplace conceived that its observed amount 
was fully explained in this way, but John Couch Adams showed that 
Laplace had made a mistake and had only accounted for half of it. 

It thus appeared that there was an unexplained portion which might 
be only apparent and might be attributed to the effects of tidal 
friction. 

The time and place of an eclipse of the sun depend on tlie motions 
of the moon and earth. Accordingly the records of ancient eclipses, 
which occurred centuries before the Christian era, afford exceedingly 
delicate tests of the motions of the moon and earth. At the time 
when Thomson and Tait’s Natural Philosophy “ was first published 
it was thought that all the numerical data were known with sufficient 
precision to render it possible to give a numerical estimate of the 
retardation of the earth's rotation. But the various revisions of 
the lunar theory which have been made since that date throw the 
whole matter into doubt. It seems probable that there is some portion 
of the acceleration of the moon's motion which is unexplained by 
gravitation, and may therefore be attributed to tidal friction, but 
its amount is uncertain. We can only say that the amount is very 
small. It is, however, not impossible that this smallness may be 
due to counteracting influences which tend to augment the speed 
of the earth's rotation; such an augmentation would result from 
shrinkage of the earth’s mass through cooling. However this 
matter may stand, it docs not follow that, because changes 
produced by tidal friction in a man's lifetime or in many generations 
of man are almost insensible, the .same must bo true when we deal 
with millirms of years. It follows that it is desirable to trace the 
cffcicts of tidal friction back to their bt'ginnings. 

We have seen above that this cause will explain the repulsion 
of a satellite from a position close to the planet to a more remote 
<listance. Now wdien we apply these considerations to the moon 
and earth we find that the moon mu.st once have been nearly in 
contact with the earth. This very remarkable initial configura- 
tion of the two bodies seems to point to the origin of the moon by 
detachment from the earth. 

Further details concerning this speculation in co.smogony arc given 
below in chapter VIII.* 

§ 10. Bibliography. — Many works on popular astronomy contain 
a few paragraphs on the tides, but the treatment is generally so 
meagre as to afford no adequate idea of the whole subject. 

A complete list of works both general and technical l>earing on 
the theory of the tides, from tlie time of Newton down to 1881, is 
contained in vol. ii. of the Bibliographic de V astronomic by J. C. 
Houzeau and A. LancastiT (1882). This list docs not contain papers 
on the tides of particular ports, and we are not awiire of the existenc(? 
of any catalogue of works on practical observation, reduction of 
observations, prediction and tidal instruments. The only general 
work on the tides, without mathematics, is George Darwin's Tides 
and Kindred Phenomena in the Solar System.* This book treats 
of all the subjects considered in the present article (with references 
to original sources), and also others such as .seiches {q.v.) and the 
bore (q.v.). 

The most extensive monograph on the tides is A Manual of Tides 
by Mr Kollin A. Harris, published by the Unites States Coast Survey 
in a series of parts, of which yit. i. appeared in 1897, and pt. iv. 

Sec that work (cd. 1883), § 830; P. H. Cowell, M, N. R. Ast. Soc. 
(1905), Ixv. 861. 

* For a discussion of the subject witliout mathematics, see G. H. 
Darwin's 7'ides. 

* London (1898) and with important changes (1901, 1911); (Boston, 
1898); translations: German, by A. Pockels (Leipzig, 1902^ 19x1); 
Italian, by G. Magrini (Turin, 1905), with appendices by translator; 
Magyar, by Rad6 von Kovesligcthy (Budapest, 1904) , with appendices 
by translator. 
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B in 1904. This work contains an enormous mass of useful work, 
and gives not only complete technical developments both on the 
theoretical and practical sides but also has chapters of general 
interest. The present wTiter feels it his duty, however, to disstmt 
from Mr Harris s courageous attempt to construct the cotidal lines 
of the v’arious oceans. 

This work contains the most complete account of the history of 
tidal tileries of which we know. Laplace’s admirable history of 
the subject down to his own time has been summarized in § 7. 
Dr Giovanni Magrini has an appendix to his translation of Darwin’s 
book, entitletl La Conoscenza della tnarea nelV antichitd, founded 
on the researches of Dr Roberto Almagid. Dr Almagi^ himself 
gives the results of his researches more fully in a memoir, presented 
to the Accademia dei Lincei of Rome (5th series, vol. v. lascic. x., 
19«5, 137 PP )- 

Another monograph on tides, treating especially the mathematical 
developments, is Maurice Levy’s La Thiorie des marUs (Paris, 1898). 
Colonel's Baird’s Manual of Tidal Observation (1886) contains 
instructions for the installation of tide-gauges, and auxiliary tables 
for harmonic analysis. Airy's article on “Tides and Waves’’ in 
the Ency. Metrop., although superseded in many respects, still 
remains important. Harris’s Manual contains a great collection 
of results of tidal observations made at ports all over the world. 

'The article DieBewegung der Hydrosphare ’* in the Encyklopndie 
der mathematischen Wissenschaften (vi. i, 1908) gives a technical 
account of the subject, with copious references. The same article is 
giv’en m English in vol. iv (1911) of G. H. Danvin’s collected Scientific 
Papers; and voR i. and ii. contain reprints of the several papers by 
the same author referred to in the present article. 

Since the date of the 9th edition of the Ency, Brit, some technical 
discussion of the tides has appeared in textbooks, such as H. Lamb’s 
Hydrodynamics.^ That work also reproduces in more modern form 
.\ir>’’s inve.stigation of the effects of friction on the tides of rivers. 
We are thus able to abridge the present article, but we shall prc.sent 
the extension by Hough of Laplace’s theory of the tides of an ocean- 
covered planet, which is still only to be found in the original 
memoirs. 

IL — Tide-Generating Forces 

S II. Investigations of Tide-Cicnerating Potential and Forces , — 
Wc have already given a general explanation of the nature of 
Ttdf tide-generating forces; we now proceed to a rigorous 
Qeaersttng inve.stigation. If a planet is attended by a single 
Forces. satellite, the motion of any body relatively to the 
planet’s surface is found by the process described as reduc- 
ing the planet’s centre to rest. The planet’s centre will be at 
rest if every body in the system has impressed on it a velocity 
equal and opposite to that of the planet’s centre; and this is 
accomplished by impressing on every body an acceleration 
equal and opposite to that of the planet’s centre. 

Let M, m be the masses of the planet and the satellite; r the 
radius vector of the satellite, me.iisured from the planet’s centre; 
p the radius vector, measured from same point, of the particle 
whose motion wc wish to determine; and z the angle Ixjtwecn 
r and p. The satellite moves in an elliptic orbit about the planet, 
and the acceleration rclativ'ely to the planet's centre of the satellite 
is (Af b ui)/r- towards the planet along the radius vector r. Now 
the centre of iiUTtia of the planet and satellite remains fixed in space, 
and the centre of the planet describes an orbit round that centre 
of inertia similar to that described by the satellite round the planet 
but with linear dimensions reduced in the proportion of m to M -f m. 
Hence the acceleration of the planet’s centre is mfr^ towards the 
centre of inertia of the two bodies. Thus, in order to reduce the 
planet’s centre to rest, wc apply to every particle of the system an 
acceleration mfr'^ parallel to y, and directed from satellite to 
planet. 

Now take a set of rectangular axes fixed in the planet, and let 
Mjr, Mgr, Mgr be the co-onlinates of the satellite referred thereto; 
and let np, (p be the co-ordinates of the particle P whose radius 
vector is p. Then the component accelerations for reducing the 
planet’s centre to rest are — wMj/r®, — and 

since these are the differential coefficients with respect to pyj, pC 
of the function 

- + MaO, 

and since cos ^ -f Mgf, it follows that the potential of 

the forces by which the planet's centre is to be reduced to rest is 

- cos 

r^ 

1 *1116 theory as presented in tic MUanique celeste is unnecessarily 
difficult, and was much criticized by Airy. Before the publication 
of the 9th and loth editions of the Ency. Brit, it was necessary for 
the student to read a number of controversial papers published all 
over the world in order to get at the matter. 


Now let us consider the other forces acting on the particle. The 
planet is spheroidal, and therefore does not attract equally in all 
directions; but in this investigation we may make abstraction of 
the cllipticity of the planet and of the ellipticity of the ocean due 
to the planetary rotation. This, which we set aside, is considered 
in the theories of gravity and of the figures of planets. Outside 
its body, then, the jilanct contributes forces of which the potential 
is Mjp. Ni‘xt the direct attraction of the satellite contributes forces 
of which the potential is tlic mass of the satellile divided by the 
ilistancc? bt;twcen the point P and the satellite; this is 

m 

, 4- r ~ cos^’ 

To determine the forces from this potential we regard p and z as 
the variables for differentiation, and we may adil to this potential 
any constant we please. As wc arc seeking to find the forces which 
urge P relatively to M, we add such a constant as will make the 
whole potential at the planet’s centre zero, and thus wc take as the 
potential of the forces due to thii .attraction of the satellite 


m m 

~ COS Z] f ‘ 


It is obvious that in the case to be considered r is very large compared 
with p, and we may therefore expand this in powers of pfr, 'fhis 
expansion gives us 





where Pj cos z, Pg ^ cos- z — I, Pg = ^ cos‘* z — ^ cos z, &c. 
The reader familiar with spherical harmonic analysis of course 
recognizes the zonal harmonic functions; but the result for a few 
terms, which is all that is necessary, is easily obtainable by simple 
algebra. 

Now, collecting together the various contributions to the potential, 

and noticing that ^ ^ Pj = cos z^ ant! is therefore equal and 

opposite to the potential by which the planet's centre was reduced 
to ff'st, we have as the potential of the forces acting on a particle 
whose co-ordinates arc p(, pyj, 

M cos“ i-i) + ^‘(S cos» * - J cos «) + . . , (1) 

p r* 

The first term of (i) is the potential of gravity, and the terms of the 
series, of which two only are ^written, constitute the 
Hotent a , tide-generating potential. In all practical applications 
this series converges so rapidly that the first term is amply suffi- 
cient, and thus wc shall generally denote 




(2) 


as tlic tide-generating potential.*'^ 

At the surface of the earth p is ccjual to a the earth's radius. 

§ 12. Form of Equilibrium . — Consider the sliape assumed by an 
oce^m of density c, on a planet of mass Af, density 5 and radius a, 
when acted on by disturbing forces whose potential is a solid spherical 
harmonic of degree i, the planet not being in rotation. 

If Si denotes a surface spherical harmonic of order t, such a 
|)otential is given at the jioint whose radius vector is p by 



In the case considered in § 1 1, i — 2 and 5 / becomes the second zonal 
harntonic cos- ^ 

The theory of harmonic analysis tells us that the form of the 
ocean, when in equilibrium, must be given by the equation 

p = a + e,Si. (4) 

Our problem is to evaluate c.. We know that the external potential 
of a layer of mattcT, of depth ami density a, has the value 


21 4- i\p ) 

Hence the whole potential externally to the planet and up to its 
surface is ^ 




.\yr(Ta 


Ufi' 


CiSi, 


( 5 ) 


The first and most important term is the potential of the planet, 
the second that of the disturbing force, and the third that of the 
<loparturci from sphericity. 

Since the ocean must stand in a level surface, the expression (5) 
equated to a constant must be another form of (4). Hence, if we 
put p = a 4- CiSi in the first term of (3) and p — a in the second and 
third terms, (5) must be constant; this can only be the case if the 


2 The rcailcT may refer to Thomson and Tait’s Natural Philosophy 
(1883), pt. ii. §§ 798-821, for further considerations on this and 
analogous subjects, together with some interesting examples. 
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coefficient of Se vanishes. Hence on effecting these substitutions 
and equating that coefficient to zero, wc find 


a- 


j ^ 4 Trcra ^ ^ ^ 


2t -f I 

But by the definitions of 5 and a we have M — where 

g is gravity, and therefore 

yna- 
2gr' 




i - - 

(2i -t- i)« 

In the particular case considered in § 1 1 wo therefore have 


, = «[l+ I 


30755 


(COS“ z 




( 6 ) 


( 7 ) 


as the equation to the e(|uilibriiim tide under the potential 
V = l^p-^fcos* r - J). 

If a wrre very small compared with 5 the attraction of the water 
on itself would be very small compared with that of the planet on 

the water; hence we sec in the general case that i/^i 

is the factor by which the mutual gravitation of the ocean augments 
the deformation due to thc! external forces. This factor will occur 
fr(.*qiienlly hereafter, and therefore for brevity we write 

3 «’ 


fc, I — 

and wc may put (6) in thc form 


( 2 l -[-1)5 


__ 


( 3 ) 


( 9 ) 


T.gr^hi 

Comparison with (5) then shows that 

V = )'«■•'«. (10) 

is the potential of the disturbing forc(‘s utulcr which 

pr^a-^CiSi (II) 

is a figure of equilibrium. 

We are thus provided with a convenient method of specifying 
any disturbing force by means of the figure of efpiilibriuin which 
it is com()ct<mt to maintain. In considering the dynamical theory 
ol thc tides on an ocean-covered planet, we shall specify the disturb- 
ing forces in thc manner expressed by (ro) and (ii). This way of 
specifying a disturbing force is ecjnally exact whether or not we 
choose to include the effects of thc mutual attraction of the ocean. 
If the augmentation due to mutual attraction of the water is not 
included, hi becomes equal to unity: there is no longer any necessity 
to use spherical harmonic analysis, and wc see that if the equation 
to the surface of an ocean be 

p = 4- .S, 

where S is a function of latitude and longitude, it is in equilibrium 
under forces due to a potential whose value at thc surface of the 
sphere (where p -- a) is gS. 

In treating the theory of tidal observation we shall specify thc 
tide-generating forces in this way, and then by means of “ the 
jirinciple of forced vibrations,” referred to in § 7 as used by Laplace 
for discussing the actual oscillations of the sea, wc shall pass to the 
actual tides at thc port of observation. 

In this equilibrium theory it is assumed that the figure of the ocean 
is at each instant one of equilibrium under thc action of gravity and 
of the tide-geiierating forces. Lord Kelvin has, Jiow- 

feet of tjvcr, reasserted ^ a point which was known to Bernoulli, 
since been overlooked, namely, that, this law 
Equilibrium water cannot, when portions of the 

T eory. globe are continents, be satisfied by a constant volume 
of water in thc ocean. Thc necessary correction to thc theory depends 
on the distribution of laud and sea, but a numerical solution shows 
that it is practically of very small amount. 

§ 13. Development of Tide-generating Potential in Terms of Hour- 
Angle and Declination, — Wc now proceed to develop thc tide- 
generating potential, and shall of course implicitly (§ 12) determine 
the equation to the equilibrium figure. 

We have already seen that, if z be thc moon's zenith distance at 
the point P on the earth's surface, whose co-ordinates referred to 
A, B, C, axes fixed in the earth, ancl af, ^77, 

cos £: = {M, -f -f fMg, 

whore Mj, Mg, M3 arc the mcx)n's direction cosines referred to thc 
same axes. Then, with this value of cos z, 

cos'ijj - 4 = 2{,M,M2 + zC + 2£CM,Ma 


+ i 


f + ri^ -2C ^ _M,“ + M/-2M/ . 


(12) 


* Thomson and Tait, Nat. Phil. § 807. 
Turner, Proc. Roy. Soc. (1886). 


G. H. Darwin and H. H. 


The axis of C is taken as the polar axis, and AB is the equatorial 
plane, so th«it thc functions of 17, ( are functions of the latitude 
and longitude of the point P, at which we wish to find the potential. 

The functions of M2, Mg, Mj depend on the moon's position, and 
we shall have occasion to develop them in two different ways— first 
in terms of her hour-angle and declination, ancl secondly (§ 25) in 
terms of her longitude and thc elements of the orbit. 

Now let A be on the equator in the meridian of P, and B 9^® east^ 
of A on the ecpiator. Them, if M be the moon, the inclination of 
thc plane MC to the plane CA is the moon's easterly local hour-angle. 
Let — Greenwich westward hour-angle; / — the west longitude of 
the place of observation; K the latitude of the place; 5 = moon’s 
declination : then wc hav'o 


M2 = cos 5 cos(/io — /), Mg ss — cos X sin(/io — /), M3 = sin J, 
f = cos 77 ~ o, f = sin X. 

Also the radius vector of the place of observation on the earth’s 
surface is a. Whence wc find 

V = ^ ® ^(^0 ■“ 0 + sin 8 cos ® cos(/j(, — /) 

-h Ui-sin25)U-sin-\)}. (13) 

I'hc tidc-genorating forces are found by thc rates of variation of V 
for latitude and longitude, and also for radius a, if wc care to find the 
radial disturbing force. 

Thc westward component of thc tidc-goncrating force at thc earth's 
surface, where /> — u, is dV/a cos \dl, anti the northward component 
is dVjadK) the change of apparent level is thc ratio of 
these to gravity g. On effecting the differentiations 
wc find that the wcstwartl component is made up of opea 
two periotlic terms, one going through its variations * 
twice and thc other once a day. 'I'he southwanl com- 
ponent has also twt) similar terms’; but it has a third 
very small term, which does not oscillate about a zero value. This 
last term corresponds to forces which produce a constant heaping 
up of thc water at the ijquator; or, in other words, the moon's 
attraction has the effect of causing a small permanent ellipticity 
of the earth’s mean figure. This augmentation of ellipticity is 
of course very small, but it is necessary to mention it. 

If we consider the motion of a pendulum-bob under the influence 
of these forces during any one day, we see that in consequence of 
the semi-diurnal changes of kn el it twice describes an ellipse with 
major axis oast and west, and thc formula when developed shows 
that the ratio of axes is (?qiuil to the sine of the latitude, and thc 
linear dimensions proportional to cos^ 8. It describes once a day 
an ellipse whose north and south axis is proportional to sin 28 cos 2\ 
and whose east and west axis is projiortional to sin 28 sin Obvi- 
ously the latter is circular in latitude 3o'\ When thc moon is on 
the ecpiator, the maximum deflexion occurs when thc moon’s Iqjral 
hour-angle is 45'^ and is them ecpial to • * 


3 )« /aV 
2 Ai[ r) 


cos X. 


This angle is equal to 0-0174'’ x. Attc'inpts actually to measure 
thc deflexion of thc viTtical have at length proved successful 
(sec Seismomktkr). 


III.—- Dynamical Theory of the Tides 

§ 14. Recent Advances in the Dynamical Theory of the Tides . — 
Thc problem of the tidal oscillation of the sea is essentially 
dynamical. In two papers in thc second volume of Liouville's 
Journal (1896) II. Poincare has considered the mathematical 
principles involved in thc prolilem, where the ocean is inter- 
rupted by kind as in actuality. He has not sought to obtain 
numerical results applicable to any given configuration of land 
and sea, but he has aimed rather at pointing out methods by 
which it may some day be possible to obtain such solutions. 

Even when the ocean is taken as covering the whole earth 
thc problem presents formidable difficulties, and this is the only 
case in which it has been solved hitherto.-^ 

Laplace gives thc solution in bks. i. and iv. of the Mecanique 
celeste : but his work is unnecessarily complicated. In the 9th 
edition of the Ency. Brit, we gave Laplace^s theory without these 
complications, but the theory is now accessible in H. Lamb^s 
Hydrodynamics and other works of thc kind. It is therefore not 
reproduced here. 

In 1897 ^398 S. S. Hough undertook an important 

revision of Laplace^s theory and succeeded not only in intro- 
ducing the effects of the mutual gravitation of the ocean, but 

2 Lord Kelvin’s (Sir W. Thom»n's) papor on the gravitational 
oscillations of rotating water, Phi 7 . Mag, (October i8oo^, bears on 
this subject. It is the only attempt to obtain numerical results 
in respect to thc effect of thc earth's rotation on the oscillations of 
land-locked seas. 
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also in determining the nature and periods of the free oscil- 
lations of the sea.^ A dynamical problem of this character 
cannot be regarded as fully solved unless we are able not only 
to discuss the “ forced ” oscillations of the system but also the 
“ free.” Hence we regard Mr Hough’s work as the most 
important contribution to the dynamical theory of the tides 
•since 1;he time of Laplace. We shall accordingly present the 
theory briefly in the form due to Mr Hough. 

The analysis is more complex than that of Laplace, where 
the mutual attraction of the ocean was neglected, but this was 
perhaps inevitable. Our first task is to form the equations 
of motion and continuity, which will be equally applicable to all 
forms of the theory. 

§ 15. Equations of Motion. — Let r, $, <p be the ratlins vt'ctor, 
colatitude and east longitude of a point with reference to an origin, 
a polar axis and a zero-meridian rotating with a uniform angular 
velocity « from west to east. Then if R, H, H be the radial, colati- 
tudinai anti longitudinal accelerations of the point, we havt* 




If the point were at rest with reference to the rotating meridian we 
should have 

R = — w-V sin H = — n'^r sin 6 cos d, H = o. 

WTien these considerations are applied to thci motion of an ocean 
relative to a rotating planet, it is clear that thestj acetderations, 
which still remain when the ocean is at rest, are annulled by the 
permanent oblatencss of the ocean. As then they take no part 
in the oscillations of the ocean, and as we are not considering the 
figure of the planet, we may omit these terms from R and H. This 

being so we must replace it occurs in R and H by 

(sy-t 

Now suppose that the point whose accelerations are undtT 
consideration never moves far from its zero position, and that its 
displacements tj sin 6 in colatitudc and longitude are very largi; 
compared with p its ra<lial displacement. Suppose, further, that 
the velocities of the point are so small that their squares and 
products .are negligible compared with then we have 

^ a very small quantity ; 

at (It 


Since the radial velocity always remains very small it is not neces- 
sary to concern ourselves further with the value of H, and wc only 
require the two other components which have the approximate 


H = — 2n sin 9 cos 6 1 

1. (1.1) 

H = sin fl ^ I 2M cos I 

dl- at ) 

We have now to consider the forces Ijy which an clement of the 
ocean is urged in the direction of colatitude and longitude. These 
iorces are those due to the external disturbing forces, to the pressure 
of the water surrounding an element of the ocean, and to the attrac- 
tion of the ocean itself. 

If t denotes the equilibrium height of the tide, it is a function 
of colatitudc and longitude, and may be expanded in a series of 
spherical surface harmonics c,. Thus we may write the equation 
to the equilibrium lido in the form 

r=:a-l-c==rt-h 2c,-. 

Now it appears from (10) and (ii) that the value of the potential, 
at the surface of the sphere wherci p — a, under which this is a figure 
of equilibrium, is 

We may use this as spccifiying the external disturbing force due 
to the known attractions of the moon and sun, so that e,- may be 
regarded as known. 

But in our dynamical problem the ocean is not a figure of equi- 
librium, and we may denote the elevation of the surface at any 
moment of time by b. Then the equation to the surface may be 
written in the form ^ 

where b/ denotes a spherical harmonic j ust as Cj did before. 
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The surface value of the potential of the forces which would main- 
tain the ocean in equilibrium in the shape it has at any moment is 
H<‘nce it follows that in the actual case the forces due to 
fluid pressure and to the attraction of the ocean must be such as to 
balance the potenti.al just determined. Therelorc these forces lira 
those due to a potential — If we add to this the potential 

of the external forces, we have a potential which will include all the 
forces, the expression for which is — gZb,(b,- — c,). If further we 
perform the operations d/ad$ and d/a sin $d<p on this potential, we 
obtain the colatitudinal and longitudinal forces which arc etiual to 
the accelerations H and II. 

It follows, then, Irom (14) that the equations of motion are 

— 2n sin B cos B^^ — — ? ~ c,) ) 

dt- (it a dB\ / L /Te^ Bquatloaa 

of Mot toa. 


dtr (it 


a sin B d<p\ 


It remains to find the equation of continuity. This may be de- 
duced geometrically from the consideration that the volume of an 
clement of the fluid remains constant; but a shorter way is to d(*rive 
it from the equation of continuity as it occurs in ordinary hydro- 
dynamical investigations. If ^ be a velocity potential, the equation 
of continuity for incompressible fluid is 

*’■ ii"" ^ “i" » ;?«*’■ *^) 

2*’' **)=“• 

The element referred to in this equation is defined by r, B, </>, 
r b B 4- <P + 5<^* colatitudinal and longitudinal velocities 
are the same for all the elementary prism flefincd by B^ <p, 0 


<b h 5d>, and the sea bottom. Then ~ 

^ rdB dt' 


. =.sin9^7; 


Hence, integrating with respect to r from 


’ rdB dt^ r sin Bdep ‘ dt' 

and, since the radial velocity is db/dt at the surface of the ocean, 
w-herc y = u i 7, and is zero at the sea bottom, where r =» a, 

wc havc^ = - — Hence, integrating with respect to r from 
dr y dt 

f = tf -}- -y to r = a, and again with respect to t from time t to the 
time when b, 17 all vanish, and treating 7 an<l b as small compared 
with a, we have 

ba sin 6 -f- f Jy^ sin B) 4- f (77; sin a) = o (16) 

dB u<t> 

This is the equation of continuity, and, together with (15), it 
forms the system wliich must be integrated in the a s 

general problem of the tides. The difficulties in the 
way of a solution arc so grcjat that none has hitherto nutty, 

been found, except on the supposition that 7, the depth of the 
ocean, is only a function of latitude. In this case (16) becomes 


Bqumtion of 
Continuity, 


- ^(7( sin i 

sin B dB ' 


4 — o 


§ 16. Adaptation to Forced Oscillations. — Since we may suppose 
that the free oscillations are annulled by friction, the solution re- 
quired is that corresponding to forced oscillations. Now wc have 
seen from (13) that c (which is proportional to V) has terms of three 
kinds, the first dtrpending on twice the moon’s (or sun’s) hour-angle, 
the second on the hour-angle, and the third independent thereof. 
The coefficients of the first and second vary slowly, and the whole 
of the third varies slowly. Hence c has a semi-diurnal, a diurnal 
and a long-period term. We shall sec later that these terms may 
be expanded in a scries of approximately semi-tliiirnal, diurnal and 
slowj^ varying terms, each ol wliich is a strictly harmonic function 
of the time. 

Thus c^ccording to the usual method of treating oscillating systems, 
we may make tlie following assumptions as to the form of the 
solution 

e — 2c,- == 2f, cosi'inft -f 4- o) 
b = 2b, = 2/ii cns{2nft 4- -f o) » 

4 — 2&i.r. cos(2w// 4- s<p -T a) | 

■n -- sin(2»// 4h 4- a) J 

where A,, y, are functions of colatitude only, and A,- are the 
associated functions of colatitude corresponding to the harmonic 
of order >and rank s. 

For the semi-diurnal tides s — 2 and / is approximately unity; 
for the diurnal tides 5 = 1 and / is approximately \ ; and for the tides 
of long period s = o and / is a small fraction. 

Substituting these values in (17) wc have 

sin fl) 4- sybiy, 4- J =::= o. (rg) 

Then if we write t4, for A, — c;, and put m ^ n^ajg, substitution 
from (18) in (15) leads at once to 

PXb,Xi — / sin a cos B:ib,yi = J- ^^biU,-, 

Am dB , , 

- (20) 

sin asA.y,- 4- / cos BlhiXt -= — i — 26,U;. 

4m sin B 
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Solving (2u), wc have 

- cos2 fl) = if” 1 
4 »iLde / sin 0 J I 

{Sb.y.) sin'^ e{r - cos--< 0 ) -- - J rE°®l^ S 6 ,«, |. -.l-SM,'] ( 

4mL / sin d Jy 

Then sulxstitutiiig from (21) in (19) we have 

I d n7( in Q^'SjthUi H- t cos 
siif d cli)\ ^y,-- (. 

L /** — cos*^ e _J 

L / do sin 0 J , V . ^ 

- ^s{n0{/^ «rs^0) - +4"'«2(«- +<-.)=o. (22) 

This is almost the same as Laplace’s equation for tidal oscillations 
in an ocean whose depth is only a function of latitude. If indeed 
wc treat I/,- as unity (thereby neglecting the mutual attraction of 
the water) and replace and ^et by u and e, we obtain Laplace’s 
equation. 

When Uf is found from this equation, its value substitubKl in (21) 
will give Xt and y,. 

§ 17. Zonal Oscillations . — Wc might treat the general harmonic 
oscillations first, and proceed to the zonal oscillatioiivS by putting 
s — o. I'heso waves arc, however, comjiarativcly simple, and it 
is well to begin with them. The zonal tides arc those which 1 -aplace 
describes as of the first species, and are now more usually called the 
tides of long period. As we shall only consider the case of an ocean 
of uniform depth, 7 the depth of the sea is constant. Then since 
in this case s = o, our equation (22), to be satisfied by or A, — c,, 
becomes 


+ 3 M 


il sin 

So - _ 

_ /“ — COS“' 0 _ 


4 !?L«sin 02//, = 0 
1 


This may be written 

d , , ^ma COS-0 f0 , . 

+ -y - sin -0 - J ““ »d 0 + A <, (23) 

wher(' A is a constant. 

Let us assume 

h, = C,P„ e, E^Pi 

wher(^ Pi denotes the fth zonal harmonic of cos 0. The coefficients 
Ci are unknown, but the ii, are known because! the system oscillates 
under the action of known forces. 

If the term involving the integral in this eij nation were expressed 
in terms of differentials of harmonics, wc should be able to equate 
to zero the coefficient of each dP,ldd in the eijuation, and thus find 
the conditions for determining the L’s. 


'Die task then is to express 


^ /*“— cos*'* 0 


j 


sin 0//0 in differentials 


of zonal harmonics. 

It is wi!ll known that jP, satisfies the dilferential equation 


l-J. . sin ede^--, 

sin 0 J 1 


. ^ - sin and 

/(/ -f I) do 

-7— -c(f cos*‘i 

'/(H' 0 Alo 


+ t{i I i)/*, sin 0^0 


+ do i{i+i) ^ do’ 

Another well-known property of zonal harmonics is that 

Ti wc differentiate (25) and use (24) we have • 

'/(/•+ \)(dP,-^. dP, , V- . . 

- 27 T-I ■“ de r 

; idtiplyiiig (25) by sin 0, and using (2(4) twice over, 

^ iTi-0 ^ il ^ ^ ] -L I (dP. __ 

do 21-1 I 2 i T 3 ^ do 'd 0 /'^ 2 i i\dO dO/i’ 

i Iioreforc - ~ ^ f P* sin 0r/0 

siTi 0 J (2/ - i){2/ -f I) do • 

-j: , ^2 1 dP, 1 dp > 

1/(1 + ij (21 - I)(2/ -1- 3) i do (2/ 1 0(2/ -h 3) do ’* 
I his expression, when multiplied by .\nialy and by C, and summei], 
is the second t<Tm of our equation. 

The first term is 

In order that the equation may be satisfied, the cocfficitjnt of 
<!ach dPfjde must vanish identically. Accordingly wc multiply 
the whole by yj^ma and equate to zero the coefficient in question, 
and obtain 


i{i I) 


If' A" ^ J ^*—0 //** — 

^ma> ‘ •’ ■^{2! - i)(2» - 3) Vt(i + 1) p^)(2r+'ij>‘'* 

^(2» + 4)(2»-l- 5)~° 

This equation (27) is applicable for all values of i from i to infinity, 
provided that wc take C_,, /{ , as being zero. 

We shall only consider in detail the case of greatest interest, 
namely that of tlie most inqwrtant of the tides generated by the^ 
attraction of the sun and moon. We know that in this case tlie^ 
equilibrium tide is expressed bv a zonal harmonic of the second order* 
and therefore all the excepting /L, are zero. Thus the equation 
(27) will not involve JT, in any case e.xcepting when i ~ 2. 

It wc write for brevity 

L, = t ~ I, -I ? ±>y 

(21 - i)(2i -1-3) 4wa’ 

the equation (27) is 

-/ CV-f- 

( 2 / + 3 )i 2 i - 4 - 5 ) ^(2/ 3 )( 2 f - I) 

Save that when i ~ 2, the right hand side is h.f/EJj^ma, a known 
cjuantity ex hypothesi. 

The equations naturally separate themselves into two groups in 
one of which all the suffixes arc even and the other odd. Since 
our task^is to ev'aluate all the C’s in terms of E,^, it is obvious that 
all the C’s with odd suffixes must bo zero, and we'arc left to consider 
only the cases where i — 2, 4, b, &c. 

Wc have said that Cq must be reganled as being zero; if however 
wc take 

so that is essentially a known quantity, the cciuation (28) has 
complete applicability for all oven values of i from 2 upwards. 

The equations are 

— - /.„c. + - 5 *. o 

1.3 ■ * 7-0 

' .C. + - ^ o. 

5-7 . n.13 

cVrc. &c. 

It would seem at first sight as if these e(|uations would suffice to 
detorminc all the C’s in terms of Cq, and that C3 would remain 
indeterminate; but we shall show that this is not the case. 

For very largo values of i the general equation of condition (28) 
tends to assume the form 

?'+■■! +£iL:? + ^> = o. 

C, fna 

By writing successively / + 2, / 4- 4, / 4 6 for t in this equation, 
and taking the differences, we obtain an equation from which 
Avc see that, unless tends to become infinitely small, AXie equa- 

tions are satisfied by C, — Ci + n in the limit for very large values 
of /. 

Hence, if C, does not tend to zero, the later portion of the series 
for h tends to assume the form C,(P, -f- + 4- Pi ^4. . .)• All the 

P’s are equal to unity at the pole; hence the hypothesis that C, 
docs not ten<l to zero leads to the conclusion that the tide is of 
infinite height at the pole, 'fhe expansion of the height of tide is 
e.s.sentially convergent, and therefore the hypothesis is negatived. 
Thus we are entitled to assume that C, tends to zero for large 
values of i. 

Now writing for brevity 

a. 1/(21 + i)(2i I- 3)“(2/ + 5), 

WC may put (28) into the form 

_r, ..^c, _ , - 

»' ' ' (2/ - 4 -l)( 2 / -}-3) 

By succe.ssive applications of this formula we may write the right- 
hand side in the form of a continued fraction. 
lA.t 


Then we have 


^ 3 • 5/vXo ; Cj = 3 . .5 • 7 • 9 A'o/C/'o : 

Q == 3 • 5 • 7 • 9 . 1 1 . 13 A2/\4A'gC„, &c. 
If we assume that any of the higher C’s, such as C14 or C^j, is of 
negligible smallness, all the continued fractions K^, K^, A'g, &c., 
may be computed ; and thus we fln l all the C’s in terms of C^, which 
is equal to — ^h./yE^i^ma. 'riie hefght of the tide is tliereforo 
given by 

b = 2hti:os{2nft - 4 - a) 

= — ^^“-p2«3 • sA'.jPo I 3 • 5 • 9A'oA' 4P4 -f . . . } cos (2nfi -f o). 

4>wa 

It is however more instructive to express b as a multiple of the 


(2/ -3) (2/- I) A', ’ 
C,/C,-2 - I) ('-2' + I) A',. 
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e^ilibrium tide c, which is as wc know equal to cos {inft + a). 
Whence we find 

****" 3 • 5 • 7 • 9A’8-^4-^4 + 3 • 5 • • * • }* 

The number / is a fraction such that its reciprocal is twice the number 
of sidereal days in the period of the tide. The greatest value of / 
is that appertaining to the lunar fortnightly tide (Mf in notation 
^of harpionic analysis), and in this case / is in round numbers 1/28, 
*or more exactly r ='00133. The ratio of the density a of sea water 
to d the mean density ot the earth is *18093; which value gives us 

^'s = I - - •89144- 

The (quantity nt is the ratio of equatorial centrifugal force to gravity, 
and IS equal to 1/289. Tinally, y/a is the (Icpth of the ocean 
expressed as a fraction of the earth's radius. 

With these numerical values ■Mr Hough has applied the solution 
to determine the lunar fortnightly tide lor oceans of various depths. 
Of his results we give two : — 

First, when 7=7200 ft. —1210 fathoms, which makes 7/4Wrt — 1/40, 
he finds 

b =^-{*2669 Po — •i678Pj-4-*0485Pjj— - 0081 Pj, f 0001 P,i....}. 

If the equilibrium theory were true we should have 

thus we sec how widely the dynamical solution differs from the 
equilibrium value. 

Secondly, when 7 = 58080 ft. = 9O80 fathoms, and yf/^yna ^ 1/5, 
he finds 

= ■&{‘72o 8P2 - 'o973P^ + •oo48Prt — ‘oooiPg . . .}. 

■‘2 

ETom this we see that the equilibrium solution presents some sort 
of approximation to tlie dynamical one; and it is clear that the 
equilibrium solution would be fairly accurate for oceans which arc 
still quite shallow when expressed as fractions of the earth's radius, 
although far deeper than the actual sea. 

The tides of long period were not investigated by Laplace in this 
manner, for he was of opinion that a very small amount of friction 
would suffice to make the ocean assume its form of equilibrium. 
In the arguments which he adduced in support of this view the 
friction contemplated was such that the integral effect was propor- 
tional to the velocity of the water relatively to the bottom. It is 
probable that proportionality to the square of the velocity would 
have l)een nearer the truth, but the distinction is unimportant. 

The most rapid of the oscillations of this class is the lunar fort- 
nightly tic^e, and the w'ater of the ocean moves northward for a week 
and then southward for a week. In oscillating systems, where the 
resistances are proportional to the velocities, it is usual to specify 
the resistance by a " modulus of decay/' namely the time in which a 
velocity is reduced by friction to or 1/2 78 of its initial value. 
Now in order that the result contemplated by Liiplace may be true, 
the friction must be such that the modulus of tlccay is short compared 
with the semi-period of oscillation. It seems certain that the 
friction of the ocean bed would not reduce a slow ocean current 
to one-third of its primitive value in a day or two. Hence wc 
cannot accept Laplace's discussion as satisfactory, and the inves- 
tigation which has just been given becom^ necessary. (See § 34.) 
§ 18. Tesseral Oscillations. — The oscillations which wc now have 
to consider are those in which the form of surface is 
Trmnaiormm- expressible by the tesseral harmonics. The results will 
Hon ot ^ applicable to the diurnal and semi-diurnal tides — 
Equation. Laplace’s second and third species. 

If we write <r — s/f the equation (22) becomes 


d 

^sin 9^4- <f cos 0^2b,i4i 

cos 5® coscc 0^: 

T0 

5® — (T® cos® 0 

” 6® — <r® cos® 0 


sin 92*, = o. (29) 

If we write D for the operjition sin 6 ^, the middle term may be 

arranged in the form 

o cot e {D y - < r cos 0 ) __ 26, 

cos- $ sin 

Therefore on multiplying by sin 0 the equation becomes 

We now introduce two auxiliary functions, such that 
- e,) = 

=: {D — tr cps 0)V+ (s^ — cos® (>)♦. (31) 

It is easy to prove that 

iD-\-<r cos $)(D-’(r cos 9 ) sin- cos® fl),\ . . 

(2>— <rCOS«)(Z)+o’Costf)=D®— s®~«rsin®0-h(s®— <r®cos®a)./' ' 


Also 

(D-f<r cos 0)(s2— *r® cos® 0 ) ♦=( 5 ®— (t® COS® 9) {!)-{• a COS 0 )♦ 

-f 2(r* sin® 0 cos 0 ♦. (33) 

Now perform D -f <r cos 0 on (31), and use the fir.st of (32) and (33), 
and w'o have 

(D -b (T cos = (D® — s® -b (T sin® 0 -b s® ~ (t® 00620)^. 

-i- (s® — a® cos® 0 }(D -b <rcos 0)* -b 2<r® sin®0 cos 0 ♦. (34) 

The functions and ♦ arc as yet indeterminate, and wc may 
impose another condition on them. Let that condition bo 

(D® — s® -b (T sin® 0 )y = — 2(r® .sin® 0 cos 0 ♦. (35) 

Then (34) may be written 

= V + {/) + , C08 9)*. 
s®—(r® co.s®0 • V . / 

Substituting from this in (30), and using the second of (32), the 
function Y disappears and the equation reduces to 

(1X2 - 52 _ ^ sin* 0)* -b sin® 0 3A, = o. (30) 

yff '2 

Since by (35) ■— or® cos® 0 ♦ ^ ^(D® — s® -j- or .sin® 0)y (31) may 

sin 0 

iHi written 

= I^D — (t cos 0 -b ? (D® — s® -b <r sin® 0) -1- s®*. (37) 

The equations (35), (36) and (37) define V and 4», and furnish 
the equation which must be satisfied. 

If wc denote cos 0 by /i the zonal harmonics are defined by 




The following are three well-known properties of zonal harmonics : 

..dpn 


■j^(t - -f Hi + t)r, = o, 


(39) 

(4'’) 


(>■ + »)^. + ) - (2' + + '-Pl'-l = 

If Pj s<p are the two tesseral harmonics of order i and rank 5, 

(41) 


cos 
sin 

it is also known that 

Let us now assume 

hi = qPj, Ci = ^ 2a; P[, ♦ = 3/9; P;. 

These mu.st now be sub.stitiitcd in our three equations (35), (36), 
(37), and the result must be expres.se(l by scries of the P; functions. 
It is clear then that we have to transform into Pj functions the 
following functions of P;, namely 

± sin- 9)P;, cos 9P', 

— (T cos 9 + — s® -f cr sin^ 9)Jpj. 

If wc differentiate (38) s times, and express the result by means 
of the operator P, wo find 

(D® — s®)P; -b f(» -b i)P; sin® 0 = 0. (42) 

Again, differentiating (39) s times and using (40), w*e find 

(i - s -b i)P;.^. j - (21 -b I) cos 0 Pj + (i q- s)P;._ j = o. (43) 
Lastly, tlifferentiating (41) once and using (38), (40) and (43) 

. » 2f-bi'~ 2 iT 7 ~ 

By means of (42), {43) and (44) wc have 

I 


^r^(P® - 5® ± «r sin® 0)P;. = [-^ t{i -b I) ± <r]Pj, 

>G tt Pr — - 

21 4' 


cos 9 p; = 1 + - I '.t'p;. 


2 ( + I ■* '-H* 

fc-ff+i £2^(i3“-52+<r sin2 9)1 P‘;=-L'“-*-hi)_[?+’(''~*)]p/ 

L sin- 0 » 2(21 4- I) ^ + * 

* _(i b6)((r4(/ bl)_{/42)]p, 

2(21 b I) 

Therefore the equations (35), (36), (37) give 

2[6.<C5-£j)P5+.;{(£=£i^^(L[i]pj^, 

^ (i^+s)[>+(,-+i)(.-+2n ,,, 

2 ( 2 / 4 - 1 ) *'b/ *J 
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Solving; (2u) 

- cos’ 


wc have 
;2 


^mLde f sin B J 


( 3 i.y.) sin^' - cos« e) - - I- 

Then sul>stituting from (21) in (19) we have 


(21) 


I ^ 

sin e dh 


iryii 

!) 


ill Q^^'S,h,Ui T ~ COS ^26, 

do f 


■ cos'-^ B 


/ do sin 0 


,«,)J 


i- 4W/a2(M/ -f e,) = o. (22) 


sin 0 (/*- — cos- B) 

This is almost the same as Laplace’s equation for tidal oscillations 
in an ocean whose depth is only a function of latitude. If indeed 
we treat /y as unity (thereby neglecting the mutual attraction of 
the water) and replace 2 W/ and 2<', by u and e, we obtain Laplace’s 
ejpiation. 

When tft is found from this equation, its value substitutt^l in (21) 
will give Xt and y,\ 

§ 77. y.oual Oscillations . — We might treat the general harmonic 
osrillations fust, and proceed to the zonal oscillations by putting 
s — o. fhese waves are, however, comjiarativcly simple, and it 
is well to begin with them. The zonal tides arc those which l-aplace 
describes as of the first species, and .are now more usually called the 
tides of long period. As we shall only consider the case of an ocean 
of uniform depth, 7 the depth of the sea is constant. Then since 
in this case s = o, our equation (22), to be satisfied by or A, — 

becomes 

d Tsi 

do\ 

This may be written 


4 =^* ain 02// . = o 
7 


sin 4J 

, /’“ — cos*-' 0 
;tcn 

d - , Awa P cos'^0 . 

- J 5 A, an m + A ^ <> 


(23) 


d 9 ‘ ' ' 7 

where A is a constant. 

Let us assume 

whores I\ denotes the fth zonal harmonic of cos 0 . The coefficients 
C',- are unknown, but the is, are known because; the system oscillates 
under the action of known forces. 

If the t<;rm involving the integral in this e(juation were expressed 
in terms of differentials of harmonics, wc should be able to exjuate 
to zero the coefficient of each dPijdB in the eiiiiation, ir* ' - ’ 

the conditions for determining the Cs. 

A’— cosii g j ( 


The task then is to express 
of zonal harmcmics. 


sin 0 


aiul thus hud 


Pi sin 0 d 0 in differentials 


It is wi;ll known that Pi satisfies the differential equation 




-|- /(/ 1- i)P, sin I 


Therein re 

/- - CO 

sin 0 




sin 0 cl 0 — — 


z(/ -f I) do 


" ' P, sin m -T7 .— 

1 {l + 


and 

dP, 


-(/■- — COS- 0) ~- 
I) ' d 0 


= — (/•> -- - - ' 
z(i + i) do /(?: -f i) 

Another well-known propiuty of zonal harmonics is tliat 


-• sin- 0 


sin a-'f; ^ + > 1 ( 7 ^..,, 


d0 21 -h I 
Ti wc differentiate (25) and use (24) we havi; 
i{i + T)(dPy _ dP, 

2 zi 4- I \ 


P.-,). 


J-f i{i I 1 )Pi sin 0 = 0 


d 0 d 0 

: idtiplying (25) by sin 0, and using (20) twice over, 

_/(/-! or I (dP,^., dP,\, I (dP, 

I d/\- . 


(24) 


do' 

* (^ 5 ) 

( 20 ) 


do 2l 1 I I 

1 , /“ — cos-' 0 f „ 

i here fore - — . — -- \ P. f- 

Sin 0 j 


dd 

sin edo ^ 


_dPi 

do JP 




(2.' ~ I)(2/ -f I) do 


^dP, 


_ I ^ _»«■*! J 

I i{i + ij (21 - I) (21 4- 3) I do (2Z 


1 dj\j^ 

i 0(2/ +3) do 


riiis expression, when multiplied by .\maly and by and summed, 
is the second tiTm of our equation. 

'fhe first term is 

2WC,.-e4^.. 

In order that the equation may be satisfied, the coefficiimt of 
<;ach dPifde must vanish identically. Accordingly we multiply 
the whole by yj^ma and equate to zero the coefficient in question, 
and obtain 


^«7 

^ma 


{Ci — A'J 4- 


(21 - 




){ 2 i 

4-7 


\t(t + I) ^ (21 • 


C f + a 
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(2* + 3 )( 2 » 4 ~ 5 ) ° 

This equation (27) is applic.ablc for all values of t from i to infinity, 
provided that wc take C^, C .j, E ^ as being zero. 

We shall only consider in detail the case of greatest interest, 
namely that of the most important of the tides generated iiy the 
attraction of the sun and moon. We know that in this case the* 
equilibrium tide is expressed by a zonal harmonic of the second order: 
and therefore all the excepting /L, are zero. Thus the equation 
(27) will not involve E, in any case excepting when i ~ 2. 

It wc write for brevity 

L. = H 1 ±'7 

i(» 1- 1) ( 2 (-l)( 2 l+ 3 ) 4 >««’ 

the equation (27) is 




— LtCi 4 --, — 


C,- 


(28) 


{2Z 4 - 3 )( 2 Z 4 - 5 ) ' (2/ - 3)(2/ - I) 

Save that when i ~ 2, the right-hand side is b.^yEJ j^ma , a known 
ijuantity ex hypothesi. 

The equations naturally separate themselves into two groups in 
one of which all the suffixes arc even and the other odd. Since 
our task^is to cv'aluatc all the C's in terms of E,,, it is obvious that 
all the C’s with odd suffixes must be zero, and we'arc left to consider 
ojily the cases where 1 -= 2, 4, (>, &c. 

Wc have said that Cq must be regarded as being zero; if however 
wc take 

C„ — - ^h^yEJ^ma, 

so that C(, is essentially a known quantity, the cejuaiion (28) has 
complete; applicability for all oven values of i from 2 upwards. 

The equations are 

+ 

1.3 “ “ 7.0 

- ' fit + ■ ^ “ «• 

5-7 11.13 

iS:c. &c. 

It would seem at first sight as if these eejuations would suffice to 
detorminc all the C’s in terms of Cq, and that Cq would remain 
mdelc'rminatc ; but we shall show that this is not the case. 

For very largo values of i the general equation of condition (28) 
tends to assume the form 

•j:_^.p 4 ^ f;a 7 _o. 

Ci ma 

Dy writing successively i 4- 2, i 4- 4, i 4 6 for i in this equation, 
and taking the differences, we obtain an equation from which 
wc see that, unless C,ICi^Q tends to become infinitely 5wa//,^hc equa- 
tions are satisfied by Ci — C\+n in the limit for very large v'alues 
of i. 

Hence, if C, does not tend to zero, the later portion of the .scries 
for h tends to assume the form C,(P, 4- Pi^,. f Pi ^4. . All the 
P’s are equal to unity at the pole; hence the hypothesis that Ci 
docs not ten<l to zero leads to the conclusion that the tide is of 
infinite height at the pole. 'I'ho expansion of the height of tide is 
e.s.sentially convergent, and therefore the hypothesis is negatived. 
Thus we are entitled to assume that Ci tends to zero for large 
values of i. 

Now writing for brevity 

a, I/{2I + l)(2i -I- 3)=(2/ + 5), 
we may put (28) into the form 

P, -n/O , - 

^ (21 -fl)( 2 f }- 3 ) 

By succe.ssive applications of this formula wo may write the right- 
hand side in the form of a continued fraction. 

Let 

rt, (f, + 2 


A'/ 


Them we have 


• r 

Thus 






(21 — 3)(2/: — i) lip 

CJCi -n -= (2/ - I) (2,’ 4- I) A',. 


Q ^ 3 • 5 AUo ; C'j = 3 • .5 • 7 • oK.Jip',, ; 

Q == 3 . 5 • 7 • 9 . II . &c. 

If we assume that any of the higher C's, such as C\4 or Qh, is of 
negligible smallness, all the continued fractions K^, A'®, &c., 

may be cfunputcd ; and thus we fiii l all the C’s in terms of C^, which 
is cqu,al to — ^h^yE^Ji^ma. 'riie height of the tide is tliereforo 
given by 

b = %hiCo^{ 2 nit 4- o) 

== — . sA'./^ I- 3 • 5 • 9A'oA' 4P4 4- . . . } cos (an/Z 4 - a). 

4>wa 

It is however more instructive to express b as a multiple of the 
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e^ilibrium tide c, which is as wc know equal to cos {inft + a). 
Whence we find 

****" 3 • 5 • 7 • 9A’8-^4-^4 + 3 • 5 • • * • }* 

The number / is a fraction such that its reciprocal is twice the number 
of sidereal days in the period of the tide. The greatest value of / 
is that appertaining to the lunar fortnightly tide (Mf in notation 
^of harpionic analysis), and in this case / is in round numbers 1/28, 
*or more exactly r ='00133. The ratio of the density a of sea water 
to d the mean density ot the earth is *18093; which value gives us 

^'s = I - - •89144- 

The (quantity nt is the ratio of equatorial centrifugal force to gravity, 
and IS equal to 1/289. Tinally, y/a is the (Icpth of the ocean 
expressed as a fraction of the earth's radius. 

With these numerical values ■Mr Hough has applied the solution 
to determine the lunar fortnightly tide lor oceans of various depths. 
Of his results we give two : — 

First, when 7=7200 ft. —1210 fathoms, which makes 7/4Wrt — 1/40, 
he finds 

b =^-{*2669 Po — •i678Pj-4-*0485Pjj— - 0081 Pj, f 0001 P,i....}. 

If the equilibrium theory were true we should have 

thus we sec how widely the dynamical solution differs from the 
equilibrium value. 

Secondly, when 7 = 58080 ft. = 9O80 fathoms, and yf/^yna ^ 1/5, 
he finds 

= ■&{‘72o 8P2 - 'o973P^ + •oo48Prt — ‘oooiPg . . .}. 

■‘2 

ETom this we see that the equilibrium solution presents some sort 
of approximation to tlie dynamical one; and it is clear that the 
equilibrium solution would be fairly accurate for oceans which arc 
still quite shallow when expressed as fractions of the earth's radius, 
although far deeper than the actual sea. 

The tides of long period were not investigated by Laplace in this 
manner, for he was of opinion that a very small amount of friction 
would suffice to make the ocean assume its form of equilibrium. 
In the arguments which he adduced in support of this view the 
friction contemplated was such that the integral effect was propor- 
tional to the velocity of the water relatively to the bottom. It is 
probable that proportionality to the square of the velocity would 
have l)een nearer the truth, but the distinction is unimportant. 

The most rapid of the oscillations of this class is the lunar fort- 
nightly tic^e, and the w'ater of the ocean moves northward for a week 
and then southward for a week. In oscillating systems, where the 
resistances are proportional to the velocities, it is usual to specify 
the resistance by a " modulus of decay/' namely the time in which a 
velocity is reduced by friction to or 1/2 78 of its initial value. 
Now in order that the result contemplated by Liiplace may be true, 
the friction must be such that the modulus of tlccay is short compared 
with the semi-period of oscillation. It seems certain that the 
friction of the ocean bed would not reduce a slow ocean current 
to one-third of its primitive value in a day or two. Hence wc 
cannot accept Laplace's discussion as satisfactory, and the inves- 
tigation which has just been given becom^ necessary. (See § 34.) 
§ 18. Tesseral Oscillations. — The oscillations which wc now have 
to consider are those in which the form of surface is 
Trmnaiormm- expressible by the tesseral harmonics. The results will 
Hon ot ^ applicable to the diurnal and semi-diurnal tides — 
Equation. Laplace’s second and third species. 

If we write <r — s/f the equation (22) becomes 


d 

^sin 9^4- <f cos 0^2b,i4i 

cos 5® coscc 0^: 

T0 

5® — (T® cos® 0 

” 6® — <r® cos® 0 


sin 92*, = o. (29) 

If we write D for the operjition sin 6 ^, the middle term may be 

arranged in the form 

o cot e {D y - < r cos 0 ) __ 26, 

cos- $ sin 

Therefore on multiplying by sin 0 the equation becomes 

We now introduce two auxiliary functions, such that 
- e,) = 

=: {D — tr cps 0)V+ (s^ — cos® (>)♦. (31) 

It is easy to prove that 

iD-\-<r cos $)(D-’(r cos 9 ) sin- cos® fl),\ . . 

(2>— <rCOS«)(Z)+o’Costf)=D®— s®~«rsin®0-h(s®— <r®cos®a)./' ' 


Also 

(D-f<r cos 0)(s2— *r® cos® 0 ) ♦=( 5 ®— (t® COS® 9) {!)-{• a COS 0 )♦ 

-f 2(r* sin® 0 cos 0 ♦. (33) 

Now perform D -f <r cos 0 on (31), and use the fir.st of (32) and (33), 
and w'o have 

(D -b (T cos = (D® — s® -b (T sin® 0 -b s® ~ (t® 00620)^. 

-i- (s® — a® cos® 0 }(D -b <rcos 0)* -b 2<r® sin®0 cos 0 ♦. (34) 

The functions and ♦ arc as yet indeterminate, and wc may 
impose another condition on them. Let that condition bo 

(D® — s® -b (T sin® 0 )y = — 2(r® .sin® 0 cos 0 ♦. (35) 

Then (34) may be written 

= V + {/) + , C08 9)*. 
s®—(r® co.s®0 • V . / 

Substituting from this in (30), and using the second of (32), the 
function Y disappears and the equation reduces to 

(1X2 - 52 _ ^ sin* 0)* -b sin® 0 3A, = o. (30) 

yff '2 

Since by (35) ■— or® cos® 0 ♦ ^ ^(D® — s® -j- or .sin® 0)y (31) may 

sin 0 

iHi written 

= I^D — (t cos 0 -b ? (D® — s® -b <r sin® 0) -1- s®*. (37) 

The equations (35), (36) and (37) define V and 4», and furnish 
the equation which must be satisfied. 

If wc denote cos 0 by /i the zonal harmonics are defined by 




The following are three well-known properties of zonal harmonics : 

..dpn 


■j^(t - -f Hi + t)r, = o, 


(39) 

(4'’) 


(>■ + »)^. + ) - (2' + + '-Pl'-l = 

If Pj s<p are the two tesseral harmonics of order i and rank 5, 

(41) 


cos 
sin 

it is also known that 

Let us now assume 

hi = qPj, Ci = ^ 2a; P[, ♦ = 3/9; P;. 

These mu.st now be sub.stitiitcd in our three equations (35), (36), 
(37), and the result must be expres.se(l by scries of the P; functions. 
It is clear then that we have to transform into Pj functions the 
following functions of P;, namely 

± sin- 9)P;, cos 9P', 

— (T cos 9 + — s® -f cr sin^ 9)Jpj. 

If wc differentiate (38) s times, and express the result by means 
of the operator P, wo find 

(D® — s®)P; -b f(» -b i)P; sin® 0 = 0. (42) 

Again, differentiating (39) s times and using (40), w*e find 

(i - s -b i)P;.^. j - (21 -b I) cos 0 Pj + (i q- s)P;._ j = o. (43) 
Lastly, tlifferentiating (41) once and using (38), (40) and (43) 

. » 2f-bi'~ 2 iT 7 ~ 

By means of (42), {43) and (44) wc have 

I 


^r^(P® - 5® ± «r sin® 0)P;. = [-^ t{i -b I) ± <r]Pj, 

>G tt Pr — - 

21 4' 


cos 9 p; = 1 + - I '.t'p;. 


2 ( + I ■* '-H* 

fc-ff+i £2^(i3“-52+<r sin2 9)1 P‘;=-L'“-*-hi)_[?+’(''~*)]p/ 

L sin- 0 » 2(21 4- I) ^ + * 

* _(i b6)((r4(/ bl)_{/42)]p, 

2(21 b I) 

Therefore the equations (35), (36), (37) give 

2[6.<C5-£j)P5+.;{(£=£i^^(L[i]pj^, 

^ (i^+s)[>+(,-+i)(.-+2n ,,, 

2 ( 2 / 4 - 1 ) *'b/ *J 
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Since these equations must be true identically, the coefficients 
of in each of them must vanish. Therefore 


2/ -I - 3 

-i 9 ;{<r+i(. + l)}+i”“Cj=o. 




-yor- 


b,{C’.-E')+a’ («-.»)k + («-i)(«-a)] 

‘ ' 2(2^ — l) 


< 45 ) 


(2«-l) 

+ «• , (» + ^+i)f«r+(« + 2)(« + 3 )] _^.,..a I 

*+l 2(22+3) * 

If we eliminate the o*s anti / 3 ’s from the thirtl equation (45), by 
means of the first two, we find 

Solution tor * . r 

r.«.«/ tj + = ( 46 ) 

OacUJatlona. . 4 ^^ 

where 

j , (ig- 5 *-^)[(r +(/-i)( 2 -<2)] 

* <r2[(r + i{i + 1)]“^ (422- 1) [o- - (1 - r ) i][(r -fi{i+ 1) ] 




[4(2 + 1)2 - {i + 1) (2 + 2)l(r + i(i + 1)] 4ma 
ts ^ ~{i-s) (i-s-i) 

' ■ 2 (21-1) (2 z - 3)[ff (t - 1 ) /]’ 

_ — (i + ^ 4 -l)(t 4-^+2) 

+ a ( 224 - 3 )( 2 f-.f- 5 )[fr-(/ 4 -i)(/+ 2 )]‘ 

In the case of the luni>solar semi-diurnal tide (called Kg in the 
notation of harmonic analysis) we have 1 — 2, s = 2, <r — 2. Hence 
it would appear that these formulae for and ^ fail by becoming 
indeterminate, but t and 5 are rigorously integers, whereas <r depends 
on the *' speed of the tide; accordingly in the case referred to we 
must regard terms involving {i — s) as vanishing in the limit when 
O' approaches to equality with i (z — i). For particular case 
then we find 

L® = and = o. 

The equation (4^ for the successive C's is available for all values of 
1 provided that F_j, Cq, Pq arc regarded as being zero. 

As in the case of the zonal oscillations, the equations with odd 
suffixes separate themselves from those with even sulfixcs, so that 
the two series may be treated independently of one another. In- 
deed, as we shall see immediately, the series with odd suffixes arc 
satisfied by putting all the C's with odd suffixes zero for the case of 
such oscillations as may be generated by the attractions of the moon 
or sun. 

For the semi-diurnal tides ? 2, 5 = 2, and / is approximately 

equal to unity. Hence the equilibrium title is such that all the 
Ej., excepting El, are zero. 

For the diurnal tides f = 2, 5 = i, and / is approximately equal 
to Hence all the Ttj;, excepting E\, arc zero. Since in neitlier 
case is there any E with an odd suffix, we need only consider those 
with even suffixes. 

In both cases the first equation among the C's is 

— = -^2- E^ is — 2 or I). 

It follows that if we write 
ftCf, = - 


/\ma 


E^^{s = 2 or 1), 


the equation of condition amongst the C's would be of general appli- 
cability for all even values of i from 2 upwards. 

The symbols not occur in any of the equations, and 

therefore we may arbitrarily define them as denoting unity, altltbugh 
the general formulae for | and n would give them other values. 
Accordingly we shall take • 

{JC ' - c J = - -2?’? hy (s = 2 or I). 

With this definition the equation 

- ^-‘Pi + ’>;+•/;+» = o(i - * or I) 
is applicable for i — 2, 4, 6, &c. 

It may be proved as in the case of the tides of long period that wc 
may regard as tending to zero. Then our equation may be 

written in the form • 

ti-t Sr? = L' — 

and by successive applications the right-hand side may be expressed 
in the form of a continued fraction. Let us write 

H’ = *i!l £±3 


L‘- 


Is i J _ 

^.+a 


Hence our equation may be written 

''Hr 


Whence 
It follows that 

C’ = 3 ci. 


C‘ = ^Ac‘. 




Ci ■■ 


r. 

\ 2 4 




J'hcn since we have defined 

17J I and Cj ! 


Wi 


- ■y!’- E., 

4Wrt 


&c. 


Hence the 


all the C's are expressed in terms of known quantities, 
height of tide b is given by 
b — 5 A,- cos( 2 m// -f- s<^ 4- o) 

=» _ A E, co.s(2m/« + s<t> ^ o)r II;r^ + AP* P'. H- -Pj- • *1 

But the equilibrium tide c is given by 

c := iijPj cos( 2 m// -f- s 4> -f a). 

Hence wc may write our result in the following form, which shows the 
relationship between the true dynamical tide and the equilibrium 
tide : — 

4m<i Pj I ,,1 / 

From a formula etjuivalent to this Mr Hough finds for tlic lunar 
semi-diurnal tide (5 = 2), for a sea of 1210 fathoms V 

\4J«a 4oy 

b= ^I iosqcp* + -57998^? - •19273^. + • • • )• 

This formula shows us that at the equator the tide is " inverted, " 
and has 2*4187 times as great a range as the equilibrium tide. 

For this same ocean he finds that the solar semi-diurnal tide is 
direct " at the equator, and has a range 7*9548 as great as the 
equilibrium tide. 

Now the lunar equiUbrium title is 2*2 times as great as the sol.ir 
equilibrium tide, and since 2*2 x 2*4187 is only 5*3, it follows that 
in such an ocean the solar tides would have a range half as great 
again as the lunar. Further, since the lunar tides are “ inverted " 
and the .solar “ direct," spring tide would occur at quarter moon 
anti neap tide at full and change. 

We give one more example from amongst those computed by 
Mr Hough. In an ocean of 9G80 fathoms {yl^ma — 1/5), he fintls 

(17646P5 - -06057^“ + -001447^;.. . 

At the equator the tides are " direct " and have a range 1*9225 as 
great as the etjuilibrium tide. In this case the titles approximate 
in type to those of the equilibrium theory, although at the equator, 
at least, they have nearly twice the range. . « 

We do not give any numerical results for the tliunftl titles, for 
reasons which will appear from the following st'ctitin. 

§ 19. Diurnal Tide approximately evanescent. — I'hc equilibrium 
tliurnal tide is given by 

c== FJ P}, cos(2«// -f- 0 4- a), 

where / is approximately \ anti the associated function for i = 2, 
s I is 

PJ = 3 sin 9 cos 9 . 

Now the height of title is given by 

b= ^C^Pf cos(2n/r 4- 0 H- a), 
and the problem is to evaluate the constants Cj. 

If possible suppose that b is also expressetl by a single term like 
that which represents c, so that 

b— ^C}j sin 9 cos 9 cos( 2 n/t -1- 0 4- o). 

Then the differential equation (22) to be satisfied becomes 




sin 9 ^^ 4-Lficos 

UU / 


*)-; 


cos 9 du , u 
f rf® sin 


/* — co.s“d ^ sin 9 {p — cos*^^ * 

-f ^maC\u = o, 
where u is written for brevity in place of sin 9 cos 9 . 

Now when / is rigorously equal to it may be proved by actual 
differentiation that the cxprc\ssion inside the brackets { } vanislics 
identically, and the equation reduces to CJ = o. 

We Uius find that in this case Uie differential equation is satisfied 
by zero oscillation of water-level. In other words wc reach Laplace's 
remarkable conclusion that there is no diurnal rise and fall of the 
tides. There arc, it is true, diurnal tidal currents, but they are so 
arranged that the water level remains unchanged. 

In reality / is not rigorously ^ (except for the tide called KoJ and 
there will be a small diurnal tide. The lunar diurnal tide called O 
has been evaluated for various dei)ths of ocean by Mr Hough and is 
found always to be small. 

§ 20. Free Oscillations of the Ocean . — Mr Hough discusses the 
various types of free oscillations of the ocean. They arc very com- 
plex, and consist of westward w*a%es and eastward waves of very 
various periods. He finds, as was to be expected, that if, for an 
ocean of given depth, a free wave very nearly coincides in period 
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with the forced lunar or solar wave, the actual tide is largely aug- 
mented. Thus, for example, for an ocean of 29,000 ft. in depth the 
solar semi-diurnal tide would have a height at the equator 235 times 
as great as the equilibrium height, anef would be inverted so that 
low water would agree with the high water of the equilibrium theory. 

The general outcome of the discussion is that it is impossible to 
foresee the height of any forced tide- wave by mere general inspection. 
If this is so in the simple case of an ocean of uniform depth, how much 
.more rpust it be true of oceans of various depths interruptetl by 
continents ? 

§ 21. Stability of the Ocean . — Imagine a globe of density 8 , sur- 
rounded by a spherical layer of water of density «r. Then, still 
maintaining the spherical figure, and with water still covering the 
nucleus, let the layer bo displaced sideways. The force on any part 
of the water distant r' from the centre of the water and r from the 
centre of the nucleus is ira-r' towanls the centre of the fluid sphere 
and jT( 5 -a)r towards tlic centre of the nucleus. If d be greater 
than <r there is a force tending to carry the water from places where 
it is deeper to places where it is shallower; ami therefore the equili- 
brium, thus arbitrarily disturbed, is stable. If, however, 5 is less 
than «r (or the nucleus lighter than water) the force is such that it 
tends to carry the water from where it is shallower to wliere it is 
deeper and therefore the equilibrium of a layer of fluiti distributed 
over a nucleus lighter than itself is unstable. As Lord Kelvin 
remarks,* if the nucleus Is lighter than the ocean, it will float in 
the ocean with part of its surface dry. Suppose, 
StMi titles again, that the fluid layer be disturbed, so that its 
^ymrtoua equation is r = a(i 4“ 5,), where s, is a surface 
Qraers. harmonic of degree i; then the potential duo to this 

deformation is ^ — - St, and the whole potential is 

2i -f I r* + ^ 


4ir8a'* , 4Tr<r a* ^ ^ 

3r ^ 21 4- I f ri 

If, therefore, rr/(2t 4- i) is greater than ^ 5 , the potential of the forces 
due to deformation is greater than that due to the nucleus. But 
we have seen that a deformation tends to increase itself by mutual 
attraction, and therefore the forces arc such as to increase the 
deformation. If, therefore, tr = ^(21 4 - i) 5 . all the deformations 
up to the tth arc unstable, but the (t 4- i)th is stable.^ If, however, 
<r be less than 8, then all the deformations of any order are such that 
there arc jiositive forces of restitution. For our present purpose 
it suffices that the equilibrium is stable when the fluid is lighter than 
the nucleus. 

§ 22. Precession and Nutation . — Suppose we have a planet covered 
with a shallow ocean, and that the ocean is set into oscillation. 
Then, if there are no external disturbing forces, so that the oscilla- 
tions are “ free," not “ forced.'* the resultant moment of momentum 
of the planet and ocean remains constant. And, since each particle 
of the oceait executes periodic oscillations about a mean position, 
it follow'S that the oscillation of the ocean imparts to the solid earth 
oscillations such that the resultant moment of momentum of the 
whole system remains constant. But the mass of the ocean being 
very small compared with that of the planet, the component angular 
velocities of the planet necessary to counterbalance the moment of 
momentum of the oscillations of the sea are very small compared 
with the component angular velocities of the sea, and therefore the 
disturbance of planetary rotation due to oceanic reaction is negligible. 
If now an external disturbing force, such as that of the moon, acts 
on the system, the resultant moment of momentum of sea and earth 
is unaffected by the interaction between them, and the precessional 
and nutational couples are the same as if sea and earth were rigidly 
connected together. Therefore the adtlitions to these couples on 
account of tidal oscillation are the couples due to the attraction of 
the moon on the excess or deficiency of water above or below mean 
sca-level. The tidal oscillations are very small in height compared 
with the equatorial protuberance of the earth, and the density of 
w'atcr is 1*1 ths of that of surface rock; hoiic (5 the additional couples 
are very small compared with the couples due to the moon's action 
on the solid equatorial protuberance. Therefore pre 
Comctloas cession and nutation take place scn.sibly as though the 
toPrecea- were congeale<l in its mean position. If the 

V ? ocean be regarded as frictionless, the principles of energy 

/S show us that these insensible additional couples must 
taseas e, periodic in time, and thus the corrections to nutation 
must consist of semi-diurnal, diurnal and fortnightly nutations of 
absolutely insensible magnitude. We shall have much to say below 
on the results of the introduction of friction into the conception of 
tidal oscillations as a branch of s|Kiculative astronoiny. 

§ 23. Some Phenomena of Tides in Rivers . — As a considerable part 
of our practical knowledge of tides is derived from oKscrvations 
in estuaries and rivers, we shall state the results of an investigation 
of waves which travel along a shallow canal, and we refer the reader 
to the article Waves for the mathematical investigations on which 
they are based. 

* Thomson and Tait, Nat. Phil, § 816. 

2 Compare an important paper by H. Poincar6, in Acta math. 
(i« 85 ). 7; 3 . 4. 


It must bo premised that when the profile of a wave does not pre- 
sent the simple harmonic form, it is convenient to analyse its shape 
into a series of p;irtial waves superposed on a fundamental wave; 
and generally the principle of harmonic analyvsis is adopted in which 
the actual wave rs regarded as the sum of a number of simple waves. 

Suppo.se that the water is contained in a straight and shallow canal 
of uniform depth A, and that at one end the canal debouches on to 
the open sea. Suppose further that in the open sea there is a forced 
oscillation of water level, given by this formula 
Tj = // sin 

where ri is the elevation of the water at time / above its mean level. 
2 wjn the period of the o.scillation and // the airiplitudo of the 
oscillation. 

Waves will clearly Ixj transmitted along the canal, and the problem 
is to obtain a formula which shall represent the oscillations of level 
at any distance x measured from tlio mouth of the canal. 

The mathematical investigatifui shows that, if g denotes gravity, 
the formula for the oscillation of water level at t lie point defined 
bv X is 


— // .sin 








The second of these terms is proportional to x. and if the canal 
were infinitely long it would become infinite. The difficulty thus 
occasioned may be eluded by supposing the canal to debouch on a 
second sea in which a second appropriate oscillation is maintained. 
In actuality friction gradually annuls all motion, and no such diffi- 
culty arises. 

'liie first term of the formula is ciillod the fundamental tide, the 
second gives what is called the first over- tide; and further approxi- 
mation would give second and third over-tides, &c. All the over- 
tides travel up the river at the same rate as the hindamental, but 
they have double, treble, quadruple frequencies or " speeds," and 
the ratio of the amplitude ot the first over-tide to the fundamental is 
3// vx 

4 A 

As a numerical example, let the range of tide at the river mouth 
be 20 ft., and the depth of the river 50 ft. The " spe ed " of the semi- 
diurnal tide, which is an angular velocity, is 28 98“ per hour or 1/1*9 

radians per hour; Jgh = 27 miles per hour; hence 

4A ^/^?A 342 

Therefore 34 miles up the river the over-tide is i/ioth of the funda- 
mental and has a range of 2 ft. If the river shallows very gradually, 
the formula will still hold, and wo see that the height of the over- 
ride varies as (depth) " 5 . 

Fig. 6* read irom left to right exhibits the progressive change of 
shape. The steepness ot the advancing crest shows that a shorter 



(From Airy’s Tides and J raves.) 

Fig. 0 . — Tide Wave in Rivers. 


time elapses between low to high water than inversely. The same 
investigation shows that the law of the ebb and flow of currents, 
mentioned in § 2, must hold good. 

The second law of waves in ri\'ers to which we draw attention 
rclatcjs to the effects produced by the simultaneous propagation into 
shallow water of rivo waves of different periods. 1 1 appears that the 
effect is not simply the summation of the two separate waves. 

Suppose that at the mouth of the river the oscillation of the ojicn 
sea is represented by 

TJ — //j sin ii^t 4- H.j, sin {n,J 4* e). 

Then we find that at distance x from the river's mouth the wave is 
given by the formula 


77 //j sin K 


[k I 

[(«, - + ,]. 


Ji:h 
.\h 


The first two terms give us the two waves just as if each existed by 
itself. The third and fonrtli terms give the results of their combina- 
tion, and are called " eonipimnd " tides, the first being a summation 
tide and llie second a dillcrcnce tide. 


As a numerical example, suppose at the mouth of a river 50 ft. 
deep that the solar semi-diurnal tide has a ran.ge 2/f, — 4 ft., and 
the lunar semi-diurnal tide has a range 2//.^ =^12; then 4- Wg 
— 59/57 radians j)cr hour, and «, —n., — 1/57 radians per hour, and 
as before -- 27 miles per hour. 

With these figures 


*^^x = -x, 

4 A ^/gh 170 


From Airy's Tides and Waves, with omission of part which was 
erroneous. 
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Thus 15 miles Tip the river the quater-diumal tide (called MS. in 
harmonic analysis) would have a ranjje of 1/60 of an inch. Where 
the two inioracling compound tides are nearly of the same “ speed 
the summational compound tide is much the larger of the two. As 
Ixifore, when the river shallows gradually tliis formula will still 
hold true. 

It is intoresliag to note the kind of effect produced by these com- 
pound tides. When the primary tides are in the same phase (as 
at spring tide) 

yi^t = -f- f, 

and we may write the formula in the lorm 


-\U, -I-//,) sin nh- 

\ sj^hj 4A L sl%h J 


, 3 /y,//o 

+-TA~ 


sin 

v'?A 


HtJiicfi tlif front slope of the tide-wave is steeper at springs than at 
neaps, ami the compound tide shows itself at springs in the form of 
an augnieiita.tion ol the first over- tide; the converse holds at neaps. 
Also moan water-mark is alfcctod to a slight extent as we go up the 
river by an inequality represented by the last term. 


tv.— H armonic Anai.ysis 

§ 24. Outline of the Method. -We have seen in § 13 that the poten- 
tial of the tide-generating forcti of the moon consists of three terms, 
one being approximately semi-diurnal, one approximately diurnal, 
and one varying slowly. In conseciuiuicc of the irregular motion of 
the moon in right ascension and in «leclination and the variability 
of parallax, none of these throe classes of terms is simply harmonic 
in time. The like is also true of the potential of the sun's tide- 
generating force. In the method of harmonic analysis wc conceive 
the tidal forces or potential due to each disturbing bo<ly to be 
developed in a series of terms each consisting of a constant (deter- 
mined by the ehunents of the planet’s orbit and the obli<]iiity of the 
ecliptic) multiplied by a simple harmonic function of the time. 
I'hus in place of the threnj terms of the potential a.s developed in 
§ 13 wc Ijave an indefinitely long scries 01 terms for each of the three 
terms. The loss of simplicity in the expression for the forces is 
far more than counterbalanced by the gain of facility for the dis- 
cussion of the oscillations of tin; water. This facility arises from 
the dynamical principle of forced oscillations, which wc have ex- 
plained in the historical .sketch. Applying this principle, we see 
that each individual term of the harmonic development of the tide- 
generating forces corresponds to an oscillation of the sea of the same 
period, but the amplitiidt! ami phase of that oscillation must depend 
on a network of ciiuscs of almost inextricable complication. I'he 
analytic or harmonic method, then, represents the tide at any port 
by a series of simple harmonic terms whose periods are detcrmincfl 
from theoretical considerations, but whose amplitudes and phases 
arc found from observation. Fortunately the serit^s representing 
tht! tidal forces converges with suHjoient rapidity to permit us to 
consider only a moderate number ol harmonic ttjrms in the series. 

Now it seems lik(‘ly that the corrections which have been applied 
in the ii.se of tlm older synthetic method might have been clothed in a 
more sati.sJactory and succinct mathematical form had investigators 
iirst carried out the harmonic develo2)ment. In this artie.le wc 
shall therefore invert history and come baclt on the synthetic method 
from the analytic, and shall show how the formulae of correction 
stated in harmonic language may be made comparable with them 
. / synthetic language. One explanation is expedient 

Fusioa o before proceeding with the harmonic development. 

d bv certain terms in the tide-generating forces of 

Motion ot moon, dcj^endiiig on the longitude of the m(t)n's 

Moon*B nofles, which comiilctc their revolution in i8'6 years. 
Node* Now it has been found practically convenieirt, in the 

application of the harmonic method, to follow the syn- 
thetic plan to the extent of classifying together terms whose periods 
differ only in coascqueiicc of the movement of the moon’s node, and 
at the same time to conceive that there is a small variability in the 
intensity of the generating forces. 

§ 25. Development of Equilibrium Theory of Tides in Terms of 
the Elements of the Orbits. — Within the limits at our disposal we 
cannot do more than indicate the processes to be followed in this 
f’evclopment. We have already seen in (2) that the exp»ssion for 
the moon's tide-generating potential is 

V = ^ - 4 ), 

and in (12) that 

cos'^ r - ^ r= 2{rjM,Mj5 -b 2^ — - -5?2L-f-2r?(MjjMs-|-2|fMjM3 

I 3 b r - M,“ -b ]\T.r - 2M3 ^ 

■ 2 3 ' 3 

where M,, Mo, Mg and b ti, f arc respectively the direction cosines 
referred to axes fixed in the earth of the moon an''! of a }dace on the 
earth's surface at which the potential V Is to be evaluated. At 
such a 2->lacc the radius vector p is equal to a the earth's radius. 


Let the axes fixed in the earth be taken as follows : the axis C 
the north polar axis; the axis A through the earth's centre and a 
point on the wjuator on the .same meridian as the place of observa- 
tion; the axis B at right angles to the other two and eastward of A. 
Then if A be the latitude fit the place of observation 

{ ^ cos A, 7] -= o, sin A. 

With these values wo have 

cos*-* j ^ i cos2 a(Mi 2 - M./) b sin 2 A . M.Mo 

-f i(4 - sin^i a)(M,'- Ma'-iM,*). 

In fig. 7 let ABC be the axes fixed 
in the earth; XYZ a secoml set of 
axes, XY being the plane of the 
moon's orbit ; M the projection of 
the moon in her orbit; I ^ ZC, the 
obliquity of the lunar orbit to the 
equator; x -- AX - BCY; / = MX, 
the moon's longitude in her orbit 
measured from X, the descending 
node of the eejuator on the lunar 
orbit, hereafter called the “ intersec- 
tion." 

Then 



M, = cos / cos X -f- sin / sin x cos I = cos- cos (x — 0 

-b sin*** if cos (x -b 0, 

Mo — —cos I sin X b sin / cos x cos / ^ — cos- sin (x — 0 

- sin2 i/ sin (x b /). 

Mg = sin I sin I ~ 2 sin J/ cos .J/ sin 1 . 

When these expressions are substituted in — M./, MjMg, 
Mj- -b M./ - 2Mg‘‘*, it is clear that the first will have terms in the 
cosines of 2(x — /), '2x, 2(x -b second in sines of x 2/, x, 

X 4- 2/; and the third in cos 2/, together with a term depending 
only on /. 

Now let c bo tlie moon's mean distance, e the eccentricity of her 
orbit, and let 

X = Y = V. Z = 


and T — 


3 ^ 
2 e-**' 


Then we have for the lunar tifle-generating potential at 
the place of observation 

y [I cos- A . (X® — Y“) -b sin 2A . XZ 


Tide- 

generating 

Potentiate 


-b i (i - A) (X^ -b Y- - 2jC‘-3 (47) 

The only parts of this expression which arc variable in lime arc the 
functions ol X, Y, Z. 

To complete the fleveloinnent the formulae of elliptic motion me 
introduced in these' I unctions, and terms which ajipear numerically 
negligible are omitted. Finally, the three X-Y-Z functions are 
obtained as a series of simjdo time-hanrioiiics, the arguments of the 
sines and cosines being linear functions of the earth's rotation, the 
mrx)ii's mean motion, and the longitude of the moon’s jierigce. The 
next step is to pass, according to the principle of forced oscillation .s, 
Irom the jiotcntial to the height of tide generated by the forces 
corresponding to that i)otential. The X-Y-Z functions being simple 
time-harmonics, the jiriiioiple of forced o.scillalions allows us to con- 
clude that the forces corresponding to V in (47) will generate oscilla- 
tions in the ocean of the same jieriods and types as the terms in K, 
but of unknown ain])Utudes and ])hascs. Now l(‘t 

-b 33^ -- 2H“) be three functions having resiiectively simil ir 
forms to those of 


anl (X*-* b Y« - 2Z*-*) 

(l - (I -cV’ (I -<!•-)» 

but differing from them in that the argument of each Height of 
of the simple time-harmonics has some angle subtracted Tide at any 
from it, and that the term is multinlied by a numerical Port. 
factor. Then, if ^ be gravity and n the height of tide 
at the place of observation, we must have 

h=r‘f[lcos“\ (^2-in4sin2\if2+5(4-sin2x)J(#- iJ=- 2 £“)].( 48 ) 

^ / \3 

The factor ra-f^ may be more conveniently written where 

M is the earth's mass. It has been so chosen that, if the equilibrium 
theory of tides wore fulfilled, with water covering the whole earth, 
the numerical factors in the functions would ^ , 

be each unity and the alterations of phase would 
zero. The terms in (^f^ 3- Jl" — 2£a) require special 
consideration. The function of the latitude being J 
^ —sin ^A, it follows that, when in %he northern hemi- 
sphere it is high-water north of a certain critical latitude, it is low- 
water on the opiiosite .sirle of that parallel; and the same is true 
ol the .southern hcmis2)hcre. It is best to adopt a uniform system 
for the whole earth, and to regard high-tide and high-water as 
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consentaneous in the equatorial belt, and of oppovsite meanings outside 
the critical latitudes. We here conceive the function always to be 
written J — sina A, so that outside the critical latitudes hi^h-tidc 
is low'-watcr. We may in continuing the development write the 
functions in the form appropriate to the equilibrium theory 
with water covering the whole earth, for the actual case it is only 
then necessary to multiply by the reducing factor, and to subtract 
the phase alttTation k. As these are unknown constants for each 
place, they would only occur in the tlevelopinent as symbols of 
ipiantities to be deduced from observation. It will be understood, 
therefore, that in the following schedules the argument ” is that 
part of the argument which is derived from theory, the true complete 
argument being the “ argument ** — #c, where k is derived from 
observation. 


Up to this point we have supjxiscd the moon's longitude and the 
-^■\rth's position to be measured from the *' intersection but in 
order to pass to the ordinary astronomical formulae we must measure 
the longitude and the earth’s position from the vernal equinox. 
Hence we determine the longitude and right ascension of the “ inter- 
sijction " in terms of the longitude of the moon’s node and the in- 
clination of the lunar orbit, and introduce them into our formulae 
for the cf-D-B functions. The expressions for the functions corre- 
sponding to solar tides may be written down by symmetry, and in 
this case the intersection is actually the vernal equinox. 

The final result of tht; process sketched is to obtain a scries of 
terms each of which is a function of the elements of the moon's 
or sun's orbit, and a function of the terrestrial latitude 
Explanation the place of observation, multiplied by the cosine 
of Schedules an angle which increases uniformly with the time. 

below, write down the result in the form of a 

schedule; but wt; must first state the notation employed ; = 

eccentricities of lunar and solar orbits; /, « — obliquities of equator 
to lunar orVnt and ecliptic; p,p^ = longitudes of lunar and solar 
perigees, tb; = hourly increments of p, p/, s, h — moon's and 
sun's mean longitudes; <r, 7/ = hourly increments of 5, A; t — local 
mean solar time reduced to angle; 7 — 7? — 15° per hour; k — 
latitude of place of observation; v ^ longitude in lunar orbit, 
and K.A. of the intersection; iV longitude of moon's node; i — 
inclination of lunar orbit. The “ speed " of any tide 
n ## /# defined as the rate of increase of its argument, and is 

Defined, ex])ressible, therefore, as a linear function of 7, 77, <r, sf; 
for we may neglect % as being very small. 

The following schedules, then, give b the height of tide. The 
arrangement is as follows. First, there is a univonsal coefficient 

j)®a, which multiplies every term of all the schedules. Secondly, 


there are general coefficients, one for each schedule, viz. cos^A for 
the semi-fiiyrnal terms, sin 2X for the diurnal, and i — § sin^ x for 
the terms of long period. In each schedule the third column, headed 
" coefficient," gives the functions of / and e. In the fourtli column 
is given the mean semi-range of the corresponding term in numbers, 
which is approximately the value of the coefficient in the first column 
when / = «; but we pass over the explanation of the mode of 
computing the values. The fifth column contains arguments, 
linear functions of /, h, s, py v, In [A, i.] 2/ 2(A — »/) and in 

[A, ii.] t {h — v) arc common to all the arguments. The argu- 
ments are grouped in a manner convenient for subsequent computa- 
tion. Lastly, the sixth is a column of speeds, being the hourly 
increases of the arguments in the preceding column, estimated in 
degrees per hour. It has been found practically convenient to 
denote each of these partial tides by an initial letter, arbitrarily 
chosen. In the first column we give a descriptive name for the tide, 
and in the second the arbitrarily chosen initial. 

The schedule for the solar tides is drawn up in precisely the same 
manner, the only difference being that the coefficients arc absolute 
constants. In order that the comparison of the importance of the 
solar tides wdth the lunar may be complete, the same universal 

coefficient a is retained, and the special coefficient for each 

2 M\cJ 

T yn 

term is made to involve the factor Here being the 

sun's mass. With 


M. 

m 


= 81 - 5 , 


= ’46035 


I 

2- 17226' 


To write down any term, take the universal coefficient, the 
general coefficient for the class of tides, the special coefficient, and 
multiply by the cosine of the argument. The result, 
Mode of taken with the positive sign, is a term in the eq^uilibrium 
Rending with water covering the whole earth. The transi- 

Schedulea ^ actual case by the introduction of a factor 

Explained. ^ delay of phase (to be derived from observation) 

haj; been aheady explaincclT The sum of all the terms is the 
complete expression for the hei&ht of tide h. 

It must be remarked that the schedule of tide.s is here largely 
abridged, and that the reader who desires fuller information must 
refer to the Brit, Assoc. Report for 1883, or vol. i. of G. H. Darwin's 
Scientific Papers, or to Harris’s Manual of Tides. 


A. — Schedule of Lunar Tides. 

Universal Coefficient = - - ) a. 

2 M\cJ 


i. — Semi-diurnal Tides; General Coefficient = cos®X. 




a '3 g 


Speed in 

Descriptive 

N.'tme. 

.d 

Coefficient. 


Argument 

2/ + a<// - V.) 

Degrees 
per m.s. 





Hour. 

Principal 
lunar. / 

Mo 

.]/ 

•45426 

- 2(j D 

28*9841042' 

Luni-solar \ 
(luiKjr J 
portion) j 

K., 

Ki + sin*J/ 

*03929 

- 

30*0821372* 

L.ir^cr { 

elliptic j 

N 

i COS’* J/ 

*08796 


28*4397296* 

ii 

. -Diurnal Tides; General Coefficient = sin 2X. 





3 o| 


Speed in 

Descriptive 
Name, j 

.3 

Coefficient. 

Argument 
/ + (A - y). 

Degrees 
per m.H. 

1 



>3 

Hour. 

Lunar di- ^ 
urnal f 

Luni-solar S 1 

0 

(i - sin / cos^J/ 

*18856 

1 

-r 

it»- 

*3*9430356’ 

(Umar > . 
portion)! 
LaiRcr ] 

elliptic f 

K, 

(i -f sin / cos / 

‘181x5 

‘in- 

15*04x0686* 

Q 

. J sin / cos2 J/ 

'0365* 

' +i’T 1 

13*3986609’ 

iii.— 

Long Period Tides; General Coefficient ^ ^ sin^X. 

Descriptive 

N ame. | 



Mean 
Value of 
Coefficieat. 


Speed in 

Initia 

Coefficient. 

Argument. 

Degrees 
per m.s. 
Hour. 

Change ot 1 
mean > 
level. J 

- 

(i 1- _ ij siuS/) 

*25224! 

fOf v.'vriablc part) 

: is iV, the long. J 
1 of node / 

»9’34* 
per annum 

Furt- 1 

nightly / 

Mt 

(i - sinS / 

•07827 


1 *0980330* 


B . — Schedule of Solar Tides. 

Universal Coefficient = - — a. 

2 m\c / 


Descriptive 

Name. 

Initial. 

Coefficient. 

o g 

Ii 

'"u 

Argument. 

Speed in 
Degrees 
per m.s. 
Hour. 

i.- 

-Sem 

-diurnal Tides; General Coefficient ~co.s’*X. 

1 Principal ) 
solar / 

Luni-.solarS 
(sol-ir 
portion) 1 
harder \ 
elliptic / 

Kj 

T 

— (i *- COS’* Jw 

T 

L'(t -}- ,2)1 sin8 W 

T 

Z'i ly, cos* Ju) 

T 

■21137 

*01823 

•01243 

at 

at -f ah 

at-(h -/,) 

30*0000000* 

30*082x372* 

®9 ‘95893*4* 

j ii. — Diurnal Tidus; General Coefficient — sin 2X. 1 

i -^olar di- 
1 uryal J 

Liiiii-solar'l 

1 (solar > 

1 jKjrtion)') 

P 

Ki 

L(i - sin fai cos'*! ^(li 

T 

L(i -j- i|r sin w cos w 

T 

*08775 

*08407 

A-iir 

*4 ’95893*4* 

15*04x0686* 

j iii. — Long Period 'I'ides; General Coefficient = J — § sin®X. 

.Semi -an- 1 
niial j 

1 

Ssa 

L(i - sin'*! u> 

T 

■f>j643 

ah 

0*0821372* j 


From the fourth columns we sec that the coefficients in de- 
scending order of magnitude arc M.„ Kj (both combined), S2, 
Tj (lunar), N, P, Kj (solar) Kg (both combined), 


1^1 l........ I, A-., ^ I WW... » 

K«^(lunarj', Mf , Q, Kg (solar) , Ssa. Scale of 

The tides wliich wc omit from the schedules are 
relatively unimportant, but nevertheless commonly 
evaluated in accurate tidal work, are all lunar tides, viz. the follow- 
ing semi-diurnal tides : the smaller elliptic tide L, the larger and 
smaller cvectional tides »/, x, the variational tide p. Also the fol- 
lowing diurnal tides, viz. the smaller elliptic tide M|, a tide of speed 
7 -f <r — ef called J. Also amongst the tides of long period, the 
luni-solar fortnightly called MSf. 

The tides fleptmding on the fourth power of the moon's parallax 


^ The mean value of this coefficient is i(i f fej2)(i — | sin 2 »)(i — fsinM 
— *25, and the variable part is apx^roximately — (i -f- \e^ sin i cos f sin w 
cos u» cos N = — 0328 cos N. 
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arise from the jxitential V — cos* « — ^ cos g). 


They give 


Meieoro- 

lojflcal 

Tides, 


rise to a small diurnal tide Mj, and to a small tcr-diurnal tide M^; 
but we shall not give the analytical development. 

§ 26. Over-Tides^ Compound Tides and Meteorological Tides . — 
We have in § 23 stated results derived from dynamical theory as 
to over-tides, which represent the change of profile 
Over-naes. the wave as it advances in shallow water. The only 
tides in whic:h it has hitherto been thought necessary to represent 
this change of form belong to the principal lunar and principal 
solar series. Thus, besides the fundamental astronomical tides 
My and the over-tides M4, Mg, Mg and S4, Sg are usually deduced 
by harmonic analysis. » 

Compound tides have been also referred to in § 23; they represent 
a result of the combination of two waves of different speeds travel- 
ling tlirough shallow water. On combining the speeds 
of the important tides, it will be found that there is 
^ in many cases a compound tide which has itself a speed 

identical with that of an astronomical or meteorological tide. We 
thus find that the tides O, K^, P, Mo, Mf, Q, Mj, L are liable to 
perturbation in shallow water. Wc refer to the Brit. Assoc. Report 
for 1883 or to Harris’s Manual for a schedule, with initials, of tlie 
compound tides which arc usually evaluated. 

All tidies whose period is an exact multiple or submultiple of a 
mean solar day, or of a tropical year, are affected by meteorological 
conditions. Thus all the tides of the principal solar 
astronomical series S, with speeds 7 — 17, 2(7 — 17), 
3(7 — 17), &c., are subject to more or less meteorological 
perturbation. An annual inequality in the diurnal 
m(^teoro logical tide will also give rise to a tide 7 — 277, and 

this will b(‘ fused with and indistinguishable from the astronomical 
P; it will also give rise to a tide with speed 7, which will be in- 
distinguishable from the astronomical part of Kj. Similarly the 
astronomical tide Kg may be perturbed by a semi-annual inequality 
in the semi diurnal astronomical tide of speed 2(7 — 17). Although 
the diurnal tide or 7 — 17 and the semi-annual and annual tides 
of speeds 217 and 17 are all quite insensible as arising from astronomical 
causes, yet they have been found of sufficient importance to be con- 
sidered. The annual and semi-annual tides are of enormous 
im])ortance in some rivers, representing in fact the yearly flooding 
in the rainy season. In the reduction of these tides the arguments 
of the S series are t, 2^, 3^, &c., and of the annual, semi-annual, 
Lcr-annual tides A, 2A, 3A. As far as can be foreseen, the magni- 
tudes of these tides arc constant from year to year. 

§ 27. On the Form of Presentation of Results of Tidal Observations . — 
Supposing n to be the speed of any tide in degrees per mean solar 
hour, and t to be mean solar time elapsing since o** of 
o ”*// / the first day of (say) a year of continuous observation, 

Result or immediate result of harmonic analysis is to 

obtain a height K and an angle f such that the height 
of this tide at the time t is given by 
R cos {nt — 0- 

K is the semi-range of the tide (say) in British feet, and ( is an angle 
such that (/n is the time elapsing after o*‘ of the first <lay until 
it is high water of this particular tide. It is obvious that ( may 
have any value from o® to 360®, and that the results of the analy.sis 
of successive years of observation will not be comparable with 
one another when presented in this form. 

But let us suppose that the results of the analysis arc presented 
in a number of terms of the form 


Harmonic 

Analysis. 


fH cos (K-f M-»f), 

where F is a linear function of the moon’s and sun's mean longi- 
tudes, the mean longitude of the moon's and sun’s perigees, q^d 
. mean solar time at the place of observation, 

' reduced to angle at 15® per hour. V increases uni- 
formly with the time, and its rate of increase per 
cons an s. solar hour is the n of the first method, and 

is called the speed of the tide. It is supposed that u stands 
for a certain function of the longitude of the node of the lunar 
orbit at an epoch half a year later than o*' of the first day. Strictly 
speaking, u should be taken as the same function of the longitude 
of the moon’s node, varying as the node moves; but, as the varia- 
tion is but small in the course of a year, u may be treated as a 
constant and put equal to an average value for the yeaj, which 
average value is taken as the true value of u at exactly mid year, 
rogethcr V -\- u constitute that function which has been tabulated 
as the “ argument ” in the schedules of § 25. Since V u are 
together the whole argument according to the equilibrium theory 
of tides, with sea covering the whole earth, it follows that afn is 
the lagging of the tide which arises from kinetic action, friction of 
Uic water, imperfect elasticity of the earth, and the distribution 
of land. It is supposed that H is the mean value in British feet of 
the semi-range of the particular tide in question; f is a numerical 
factor of augmentation or diminution, due to the variability of 
the obliquity of the lunar orbit. The value of f is the ratio of the 
“ coefficient " in the third column of the preceding schedules to 
the mean value of the same term. It is obvious, then, that, if the 
tidal observations are consistent from year to year, H and k should 


come out the same from each year's reductions. It is only when 
the results arc presented in such a form as this that it will be possible 
to judge whether the harmonic analysis is yielding satisfactory 
results. This mode of giving the tidal results is also essential 
for the use of a tide- predicting machine (see § 8), 

Wc must now show how to determine H and k from R and (. It 
is clear that H = R/f, and the determination of f from the schraules 
depends on the evaluation of the mean value of each of the t^rms 
in the schedules, into which wc shall not enter. If be the value 
of F at o‘‘ of the first day when t is zero, then clearly 

— C =* ^0 + w — 

so that ^ f -f Fq -f w. 

Thus the rule for the determination of ic is : Add to the value of 
( the value of the argument at 0^ of the first day. 

The results of harmonic analysis are usually tabulated by giving 
H, #c under the initial letter of each tide; the results are thus com- 
parable from year to year.* For the purpose of using ^ 
the tide-predicting machine the process of determining 
H and k from R and ( has simply to be reversed, ants. 

with the difference that the instant of time to which to refer 
the argument is o*' of the first day of the new year, and we must 
take note of the different values of u and f for the new year. Tables * 
have been computed for f and u for all longitudes of the moon's 
node and for each kind of tide, and the mean longitudes of moon, 
sun, and lunar perigee may be extracted from any ephemcris. 
Thus when the me.an semi-range H and the retardation k of any 
I tide arc known its height may be computed for any instant. The 
sum of the heights for all the principal tides of course gives the 
I actual height of water. 

[ § 28. Numerical Harmonic Analysis. — The tide-gauge furnishes 

j us with a continuous graphical record of the height of the water 
above some known datum mark for every instant of ^ 
time. The first operation piTformed on the tidal 
record is the measurement in fcjct and decimals of the curves 
height of water above the datum at every mean solar 
hour. The period chosen for analysis is about one year and the 
first measurement corresponds to noon. 

If T be the period of any one of the diurnal tides, or the double 
period of any one of the semi-diurnal tides, it approximates more 
or less nearly to 2 .\ solar hours, and, if we divide it into 24 equal 
parts, we may speak of each as a T-hour. 

The process of harmonic analysis consi.sts of finding the average 
height of water at each of the 24 T-hours of the T-day, but we shall 
not go into the way in which this may be done.® It must suffice 
to say that it depends on the fact that in the long run any given 
T-hour will fall at all hours of any other special day. 

The final outcome is that wc obtain the height of water at each 
of the 24 T-hours of a T-day, freed from the influence of all tlje othej 
tides. We may see that it is thus possible to isolate tffe T-tide. 
When this has been done let t denote T-time expressed in T-hours, 
and let n be 15°. Then we express the height h as given by the 
averaging process above indicated by the lormula 

A = A„ -I- Ai cos nt -|- B, sin nt -f Ag cos 2nt -f sin 2 nt 
where / is o, i , 2, . . . 23. 

Sec the article Harmonic Analysis for the numerical processes 
by which A^, A., B^, Ag, B.^, &c., may be evaluated. It is obvious 
that such a formula as A cos -f- B sin nt may easily be reduced to 
the form R cos {nt — 0 - actual numerical example of harmonic 
analysis of tidal observations is given in the Admiralty Scientific 
Manual (1886) in the article " Tides," or G. H. Darwin's Scientific 
Papers^ vol. i. 

V. — Synthetic Method 

§ 29. On the Method and Notation . — The general nature of the 
synthetic method has been already explained; we now propose 
to show how the expressions for the tide may be developed from the 
result as expressed in the harmonic notation. If it .should be 
desired to make a comparison of the results of tidal observation 
as cxprcs.sefl in the synthetic method with those of the harmonic 
method, or the converse, or to compute a tide-table from the har- 
monic constants by reference to the moon’s transits and the declina- 
tions and parallaxes of sun and moon, analytical expressions founded 
on a procedure indicated in the following sections are necessary. 

In chapter iv. tlic mean semi -range and angle of retardation of 
any one of the tides have been denoted by H and k. We shall 
here, however, require to introduce several of the H's and k's into 
the same expression, and they must tlicreforc be distinguished 
from one another. This may in general be done conveniently by 
writing as a subscript letter the initial of the corresponding tide; 
for example Km will be taken to denote the H and k of the 
lunar tide Mg. Tliis notation does not suit the Kj and Kj tides, 

* See, for example, a collection of results by Baird and Darwin, 

Proc. Roy. Soc. (1885), No. 239, and a more extensive one in Harris's 
Manual. u 

® Report on Harmonic Analysis to Brit. Assoc. (1883), and more 
extended table in Baird's Manual of Tidal Observation (London, 
1887). 

* See Darwin's Tides for an account without mathematics. 
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and wc shall therefore wTite H*. k" for the scmi-diiimal Kg, and 
H', K for tlie diurnal tide. These two tides proceed according 
to sidereal time and arise from the sun and moon jointly, and a 
synthesis of the tw'o parts of each is effected in the harmonic 
methoil, although that synthesis is not explained in chapter iv. 
It is now necessiiry to reverse this partial synthesis, in order to obtain 
a more complete one. We must therefore note that the ratio of 
, the s#lar to the lunar part of the total K., tide is 0-46407; so that 
0*683 is the lunar portion of the total Ko. There will be no 
occasion to separate the two portions of K^^and wo shall retain 
the synthesis which is effected in the harmonic methcxl. 

§ 30. Semi-diwnal I' idea. — The process adopb'd is to replace 
the mean longitudes and elements of the orbit in each 
ifleatt Longi^ of the harmonic development of the schedules 

tuaeand ^ hour-angles, declinations, and parallaxes. 

Esmenta time t (mean solar time of port reduced to 

no I 'P R.A., declination, and hoiir- 

DecHi^f ^ longitude measiirctl from the “ inter- 

and * section.*’ These and other symbols when %\Titten with 

Parallax ^ subscript acct-nl arc to apply to the sun. Then v being 

the K.A. of the intersection, we have from the right- 
angled spherical triangle of which the sides are /, 8, a — */ the relations 

tan (o — v) = cos I tan /, sin 8 = sin I sin /. (49) 

Now s — I is the > ’s mean longitude measured from the intersection 
and s — p is the mean anomaly; htmee approximately 

/ — s — 4 -f 2e sin {s — p). (50) 

From {49) and (50) we have approximately 

a = s + (*' — 0 + (^ “• Z’) ~ 2(5 — 4). 

Now, h being the mean longitude, t ■\- h is the sidereal hour- 
angle, and 4, = f -f- /» — a. 

Hence 

i-rh } 2e sin (.?— /d — tan- A 7 sin 2(5 — ^). (51) 

Again, if we put 

cos-A = I — ^ sin- /, (52) 

wc have approximately from (49) and (50) 


Lt't us write them 


cos- 8' — cos^ A 


sin-A 

sin 8 cos 8 r/8 


= cos 2 (s — 1 ) 
sin 2(s — £) 


Olmonsly A is such a declination that sin- a is the mean value of 
sin- 8 during a lunar month. Again, if P be the ratio of tlu* }» ’s 
parallax to her mean parallax, the equation to the ellipse described 

• • 

gives “V P — I) — cos {s — />) ] 

T dp r 

whence ^ 

Now it appears in schedule A of § 25 that the arguments of all 
the lunar semi-diurnal tides are of the form 2(< h—v) ± 2 (a -~() or 
+ (5 ^p). It is clear, therefore, that the cosines of such angles may 
by the relations (51), (53), (54) be expressed in terms of hour-angles, 
declinations and parallaxes. Also by means of (52) wc may intro- 
duce A in place of / in the coefficients of each term. An approxi- 
mate formula for A is 16-51'’ -f- 3-44'’ cos N— 0-19” cos 2N. Details 
will be found in the Bri^. Assoc. Report for 18S5. 

We shall not follow the analytical processes in detail, but the 
formulae given show the possibility of replacing the symbols used in 
the method of harmonic analysis by others involving U. A., declination 
and parallax. 

Before giving the results of the processes indicated it must be 
remarked that greater succinctness is obtained by the introduction 
of the symbol 8' to denote the )> *s declination at a time 
AgaotOe^ earlier than that of observation by an interval which 
cllaatlonal called the “ age of the declinational inequality,” 

Parallactic confuted from the formula tan {k" — k,„) pitr or 

52-2»» tan (k #c,«). Similarly, it is convenient to 


%^orracrtvum. p' to denote the value of P at a time earlier 

than that of observation by the ” age of the parallactic inequality,'* 
to be computed from tan («,« — KM)/(«r — 85) or 105-3^ tan («,„ — k„). 
These two '* ages '* probably do not differ in general much from a 
third period, computed from (#cj — Kw)/2((r — tj), which is called th(; 
” age of the tide.* 

The similar scries of transformations wh<m aiqjlied to the solar 
tides lead to simpler results, because A^ is a constant, being 
i6*33®, and the ” ages ** may be treated as zero; besides the terms 
depending on d^Jdt and dPJdt are negligible. Formulae for the 
semi-diurnal tide of great cxactnass arc obtainable by means of 
these transformations, but they lack the simplicity of those obtained 
in the harmonic method. On the other hand they are in some 
respects even more exact, since all lunar inequalities arc rq^rcsented. 
We shall not give the complex formulae which represent the com- 
plete substitution of R.A., declination and parallax in the earlier 
formulae, but shall content ourselves with rougher results, which 
arc still fairly accurate. 


cos- A, 

, cos- 8' 


0 -685 ^ 
Sin- A, ^ Hm 


‘ 0-683 H"" W' 
sin (fc'* — 


p a CM- ^ 


'I'hen we find that the height n., of the complete lunar and solar sc'mi- 
diurnal tide is represented with a fair degree of a.] )proximation by 

h., M cos 2(\|/ — /u) -I- cos 2(i|/, - /ij. (56) 

The first of tliesc is the lunar tide, anti it will be observed that 
the height M depends on the cube of the moon*s jiarallax at a time 
(‘arlier than that of observation by ” the age of the Synthesis 
parallactic inequality," Jind that it depends also on giving one 
the moon's declination at a time earlier by " llie age Lunar and 
of the declinational inequality.*' Tlie phase of the one Solar 
tide, represented by the angle 2)U, also has a declin.itional Tide. 
inequality. 

The second term is the solar tide, and it also has parallactic nnd 
d<‘('linational inequalities. 

The formulae (55), (5(») have been iisi-d in an example of the 
computation of a tide-table given in the Admiralty Scientific Manual 
(1S86). 

§ 31. Synthesis of Lunar and Solar Senii-diunial Tides. — Let 
A be the excess of 's over 0's K.A., so that 

A a — a,, I 

il/, — \f/ H- A, j* (57) 

and ii2 — M cos 2(\p — /a) -} cos 2(1^^ -f- A — ju^). ) 

The synthesis is then completed by writing 

H cos 2 (/u - (}>) = M -f ('OS 2(A — 4- At), 

TI sin 2(/i — 0) ~ M, sin 2(.\ — ju^ /i), 
so tluit h, — H cos 2(t|/ (f)). (58) 

Tlu-n H is th(? height of the total semi-dinrnal tid(' and <p/{y — da/dt) 
or approximately <l>l(y <r) or when <j> is given in Synthesis 

degrees, is the ” interval " from the moon s transit to /o obtain 
high waltT. Single 

The formulae for H and may be written Term. 

II ^/]M- -f ]M,2 4_ 2mi, cos 2(A ~ /u, -f /u)} ] 

'5'^) 

M -f cos 2 (A — /u, 4 - m) •' 

Since A goes through its pc'riod in a lunation, it follows that II and 


tji have inequalitie s with a pc-riod of half a lunation. 
rh(‘S(.*, arc called the ” fortnightly inetpialities ” in the 


Fortnightly 

Inequality. 


height and interval. 

Spring tide obviously occurs when A = ju, — /i. Since the mean 
value ot A \^s — h (the difference of the mean )ongitudi‘s), and since 
the mean values of fi and /x, arc ^ks, it follows that the mean 
value of the period elap.sing afttir full moon and change of moon 
up to sj)ring tidt^ is («•« — K„,)l2{(r — r/). 'I'he association of sjuing 
tide with full and change is obvious, and a fiction has bcc-n adopted 
by which it is held that siuing tidi^ is generated in those con- 
figurations of the moon and sun, but takes some* time to reach the 

f )ort of observation. Ace.ordingly (/<•, — k,„) fiitr — tj) has 
)een called the ” age of the tide." The average age 
is about 36 hours as far as observations have yet been 
mad(?. The, age of the tide appears not in general to differ very much 
from the ages of the d(.*clinational and parallactic inequalities. 

In computing a tidij-lable it is found j)ractically convenient not 
to use A, which is the ditlen-nce of K.A.\s at the unknown time ot 
hig,h water, but to nder th(^ tide to A^, the differe nce of R.A.'.s at 
the time of the moon's transit. It is ch-ar that Ao is the apparent 
time of, the moon’s transit reduced to angle at 15° per hour. We 
have already remarked that <p/{y — da/dt) is the interval from 
transit to high-water, and hence cit high-water 

. . daldt — daJdt. . 

^ ^0 + - y 

As an approximation vjo. may attribute to all the quantities 
in the second term their mean values, and wc then Reference 
have to Moon *s 

y -(T 

and A — /X, 4- /X = Ao — A*/ 4- = Ao — a*/ + Uf- 

y — a 

This approximate formula (6t) may bo used in computing from 
(59) th(; fortnightly inequality in the ” height ” and ” interval.'* 

In this investigation wc have suppostxl that the declinational 
and parallactic corrections ar<? applied to the lunar and solar tides 
before their synthesis; but it is obvious that the process may be 
reversed, and that we may form a table of the fortnightly inequality 
based on m(;an values H„, and H.^, and aftc-rwards apply corrections. 
This is the process usually adopted, but it is less exact. The labour 
of computing the fortnightly ineqtiality, especially by graphical 
methods, is not great, and lh(i plan here suggested seems preferable. 
§ 32. Diurnal Tides. These tides h ive not been usually treated 
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with much completeness in the synthetic method. In the tide- 
tables of the British Admiralty wc find that the tides at some ports 
are “ affected by diurnal inequality"; such a statement may be 
inter|)reted as rncajiing that the tides are not to be predicted by 
the information given in the so-called tide-table. The diurnal 
ti les are indeed complex, and do not lend themselves easily to a 
complete synthesis. In the harmonic notation the three important 
tides are Kj, O, P, and the lunar portion of Kj is nearly equal to O 
in height, v hilst the solar portion is nearly equal to P. A complete 
synthesis may bo carried out on the lines adopted in treating the 
semi-diurnal tides, but the advantage of the j)lan is lost in conse- 
quence of large oscillations of the amplitude through the value zero, 
so that the tide is often represented by a negatiwj quantity multiplied 
by a circular function. It is best, then, only to attempt a partial syn- 
thesis, and to admit the existence of two diurnal tides. One of these 
will be a tide consisting of Kj and P united, and the other will be O. 

We shall not give the requisite formulae, but refer the reader to 
the Brit. Assoc. Heport for 1885. A numerical example is given in 
the Admiralty Manual for 1886. 

§ 33. On the Reduction of Observations of High- and Low-Water .^ — 
A continuous register of the tide or observation at fixed intervals 
of time, such as each hour, is certainly the best; but for the atlcquatc 
use of such a record some plan analogous to harmonic analysis is 
necessary. Observations of high- and low-water only have, at least 
until recently, been more usual. In the reduction the immediate 
object is to connect the times and heights of high- and low- water 
with the moon’s transits by means of the esbiblishment, age and 
fortnightly inequality in the interval ancl height. Tlie reference 
of tlui tide to the establishment is not, however, scientifically 
desirable, and it is better to determine the; mean establishment, 
which is the mean interval from the moon’s transit to high-water 
at spring tide, an<l the age of the tide, which is the mean period from 
full moon and change of moon to spring tide. 

For these purposes the observations may be conveniently treated 
graphically.® An equally divided horizontal scale is taken to 
represent the twelve hours of the clock of civil time, 
Qrapbicmi regulated to the time of the port, or — more accurately — 
uetermina-' arranged always to show appar(;ut time by being fast 
1.®" ® . . or slow by the equation of time ; this time-scale represents 
mint Ac " time-of-clock of the moon’s transit, cither upper or 
' * lower. The scale is perhaps most conveniently arranged 

in the order V, VI, . . . XII, 1 ... II II. Then each interval of time 
from transit to high-water is set off as an ordinate above the corre- 
sponding timc-of"Clock of the moon’s transit. A swe(;ping curve 
is drawn nearly through the tops of the ordinates, so as to cut oft 
minor irregularities. Next along the same ordinates are set off 
lengths corresponding to the height of water at each high-water. 
A second similar figure may bo made for the interval and height 
at low-water. In the curve of high-water intervals the ordinate 
corresponding to XIT is the establishment, since it gives the time 
of high-water at full mcxjii and change of moon. That ordinate of 
high water intervals which is coincident with the greatest ordinate 
of high-v/ater heights gives the mean establishment. Since the 
moon's transit falls about fifty minutes later on each day, in setting 
olf a fortnight's observations there will be about five days for each 
four times-of-cl(jck of the np])er transit. Hence in these figures 
we may regard each division of the timc-.scale I to II, II to III, 
&c., as representing twenty-five lionrs iii.stead of one hour. Tlien 
the distance from th<! greatest ordinate of high-water heights to 
XI 1 is calhul the age of thti tide. From these two figures the times 
and heights of high- and low-water may in general be predicted with 
fair approximation. Wc find the timc-of-clock of the moon's iipiier 
or lowtT transit on the day, correct by the equation of time, read 
off the corresponding heights of high- and low-water from the figures, 
and the intervals being also read off are added to the time of the 
moon’s transit and give the times of high- and low-water^ At all 
ports there is, however, an irn^gularity of heights and intervals 
between successive tides, and in consequence of this the curves 
present more or less of a zigzag appeariince. Where the zigzag is 
p< rce])tible to the eye, the curves mu.st be .smoothed by <lrawing 
them so as to bisect the zigzags, because these diurnal inequalities 
will not present tlicmselvcs similarly in the future. When, as in 
some equatorial ports, the diurnal tides arc large, this method of 
tidal prediction fails in the simple form explained above. It may 
liowever bo rendered applcable by greater elaboration,* 

This method of working out observations of high- and^ow-water 
was not the earliest. In the Mdcanique Ciieste, bks. i. and v., Laplace 
treats a large mass of tidal observations by dividing them into 
classes depending on the configurations of the tide- generating 
bodies- Thus he separates the two syzygial tides at lull moon and 
change of moon and divides them into equinoctial and .wlstitial 
tides. He takes into consideration the tides of several days 


1 Founded on Whew( ll’s article " Tides," in Admiralty Manual 
(ed. 1841), and on Airy’s " Tides and Waves," in Ency. Metrop. 

For a numerical treatment, see Directions for Reducing Tidal 
Observations, by Commander Bnrdwood, R.N. (London, 1876). 

^ G. H. Darwin, "On Tidal Prediction," Phil, Trans, (iSqi), vol. 
189 A. 
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embracing these configurations. He goes tlirough the tides at 
quadratures on the same general plan. The efiects of declination 
and parallax and the diurnal inequalities are similarly ^ , 

treated. Lubb<>ck {Phil. Trans., 1831 se^p) improved the of 

method of Laplace by taking into account all the ob- 
served tides, and not merely those appertaining to certain 
configurations. He divided the observations into a num- 
ber of classes. First, the tides arc separated into parcels, one fof each 
month; then each parcel is sorted according to the hour of the moon’s 
transit. Another cla.ssification i.s made according to declination; 
another according to parallax; and a last for the diurnal inequalities. 
This plan was fallowed in treating the tides of London, Brest, St 
Helena, Plymouth, Portsmouth and Sheerness. Whewell (Phil, 
Trans, 1834 seq.) did much to reduce Lubbock’s results to a mathe- 
matical form, and made a highly important advance by the intro- 
duction of graphical mctliods by means of curves. The method 
explained above is due to him. Airy remarks of Whewell’s papers 
that they appear to be " the best specimens of reduction of new 
observations that wc have ever seen.* 


VI. — Tidal Dkformation of the Solid Earth 

§ 34. Elastic Tides . — The tide- generating potential varies as 
the square of the distance from the earth’s centre, and the correspond- 
ing forces act at every point throughout its mass. No 
soUd matter possesses the property of absolute rigidity, 
and wc must therefore admit the probable existence TlacB, 
of tidal elastic deformation of the solid earth. The problem of 
finding the state of strjiin of an clastic sphere under given stresses 
was first solved by G. Lam6; * he made, however, but few physical 
deductions from his solution. An independent solution was found 
by Lord Kelvin,® who drew some interesting conclusions concerning 
the earth. 

His ])roblem, in as far as it is now material, is as follows. Let 
a spht^rc of ratlius a and density w be made of elastic material 
whose bulk and rigidity moduli arc k and n, and let it be subjected 
to forces due to a potential per unit volume, equal to Ta^r®(sin® A — i), 
where A is latitude. Then it is required to find the strain of the 
sphere. Wc refer the reader to the original sources for the methods 
of solution applicable to spherical shells and to solid spheres. The 
investigation applies cither to tidal or to rotational stresses. In 
the case of tides r ^ m and c being the moon’s mass and 

distance, and in the case of rotation t == — u> being the angular 
velocity about the polar axis. The equation to the surface is found 
to be 

In most solids the bulk modulus is considerably larger than the 
rigidity modulus, and in this discussion it is sufficient to neglcct^n 
compared with k. With this apprcjximation, the ellii»ti 5 ity e of 
the surface becomes 

ign 

Now suppose the sphere to be endued with the power of gravitation, 
and write 


= «{, 


i on 2 g 

r ~ (J = -- 

5 a 

where g is gravity at the surface of the globe. Then, if there were 
no elasticity, the ellipticity would be given by ^ = t/0 , and without 
gravitation by e ~ r/r. Ami it may be proved in several ways tliat, 
gravity and elasticity co-opf'iating, 


r-f a d I 

If n be tlie rigidity of steel, and if the globe have the size and mean 
density of the earth, r/g = 2, ami with the rigidity of glass r/g =3 
Hence the ellipticity of an earth of steel under tide-generating force 
would be of that of a fluid earth, and the fraction for glass would 
be f. If an ocean be superposed on the globe, the vi.sil)le tide will 
be tlie excess of the fluid tide above the soUd tide. Hence for steel 
the oceanic tides w^ould be reduced to f , and for glass to J of the 
tides on a rigid earth. 

It is not possible in general to compute the tides of an ocean lying 
on an unyielding nucleus. But Laplace argued that friction would 
cause the tides of long periofl (§ 17) to conform to the equilibrium 
law, and thus be amenable to calculation. Acting on this belief, 
G. H. Darwin discussed the tides of long period as observed during 
33 years at various ports, and found them to be ^ as great as on an 
unyielding globe, indicating an elasticity equal to that of steel.® 
Subsequently W. Schweydar repeated the calculation from 194 years 
of observation with nearly the same result.’ But as Laplace’s 
argument appears to be unsound (§ 17), the conclusion stems to 
become of doubtful validity. Yet subsequently Lonl Rayleigh showed 


* Thiorie math, de Vtiasticitd (1866), i). 213. 

® Thomson and Tail, Nat. Phil. 732-737 and 833-842, or Phil. 
Trans. (18O3), pt. ii., P- 5^3- Compare, however, J. H. Jeans, Phil, 
Trans. (1903), 201 A, p. 157. 

® Thomson and Tait, Nat. Phil. § 843. 

7 Beitrdge zur Geophysik (1907) » ix. 41. 
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that the existence in the ocean of continental barriers would have 
the same effect as that attributed by Laplace to friction, and thus 
he re-established the soundness of the result.' 

A wholly independent estimate derived from what is called the 
variation of latitude also leads to the same conclusion, namely, that 
the earth is about as stiff as stcel.^ 

The theory of the tides of an elastic planet ^ves, mutatis mutandis^ 
that^f the tides of a viscous spheroid. The reader who desires 
to know more of this subject and to obtain references to original 
memoirs may refer to G. H. Darwin’s Tides. 

Vn. — Tidal Friction 

§ 35. Investigation of the Secular Effects of Tided Friction. — We 
have indicated in general terms in § 9 that the theory of tidal friction 
leads to an interesting speculation as to the origin of the moon. 
We shall therefore investigate the theory mathematically in the 
case where a planet is attended b)' a single satellite moving in a 
circular orbit, and rotates about an axis perpendicular to that 
orbit. In order, however, to abridge the investigation we shall only 
consider the case where the planetary rotation is more rapid than 
the satellite’s orbital motion. 

Suppose an attractive particle or satellite of mass m to be moving 
in a circular orbit, with an angular velocity round a planet 
of mass M and suppose the planet to be rotating about an axis 
perpendicular to the plane of the orbit, with an angular velocity 
n; suppose, also, the mass of tlic planet to be partially or wholly 
imperfectly elastic or vdscous, or that there arc oceans on the sur- 
face of the planet; then the attraction of the satellite must produce 
a relative motion in the parts of the planet, and that motion must 
be subject to friction, or, in other words, there must be frictional 
tides of some sort or other. The system must accordingly 
b d ^ l'>sing energy by friction, and its configuration must 
* change in such a way that its whole energy diminishes. 
by hr c o . ^ system does not differ much from those of actual 

planets and satellites, and, therefore, the results deduced in this 
hypothetical case must agree pretty closely with the actual course 
of evolution, provided that time enough havS been and will be given 
for such changes. Let C be the moment of inertia of the planet 
about its axis of rotation, r the distance of the satellite from the 
centre of the planet, h the resultant moment of momentum of the 
whole system, e the whole energy, both kinetic and potential, of 
the system. It is assumed that the figure of the planet and the distri- 
bution of its internal density arc such that the attraction of the satellite 
causes no couple about any axis perpendicular to that of rotation. 
A special system of units of mass, length and time will now be 
adopted such that the analytical results may be reduced to their sim- 
plest forms. Let the unit of ma.ss be A/w/(M -f m). Let the unit of 
fepgth 7 Jje such a distance that the moment of inertia of the planet 
about its »ris of rotation may be ccpial to the moment of inertia 
of the planet and satellite, treated as particles, about thc;ir centre 
of inertia, when distant 7 ajiart from one another. This condition 
gives 

■ 

I.,et the unit of time t be the time in which the satellite revolves 
through 57 '3° about the planet, whf;n the satellite’s radius vector 
is equal to 7. This system of units will be found to make the 
tiiree following functions each equal to unity, viz. 

(M -f- fiMm, and C, where p is the attrac- 

** tional constant. The units are in fact derived from the 
consideration that these functions shall each be unity. In the 
case of the earth and moon, if we take the moon’s mass as of 
the earth’s and the earth's moment of iiKirtia as ^Md“ (as is very 
nearly the case), it may easily be shown that the unit of mass is 
^ of the earth’s mass, the unit of length 5*26 earth’s radii or 33,506 
kilometres (20,807 miles), and the unit of time 2 hrs. 41 mins. 
„ .In these units the present angular velocity of the 

Momtat of diurnal rotation is expressed by 07044, and the 

momentum, present radius vector by 11-454. The two 

bodies being supposed to revolve in circles about their common 
centre of inertia with an angular velocity «, the moment of momen- 
tum of orbital motion is 

\M -f m/ \Af -f m) M m 

Then, by the law of periodic times in a circular orbit, 

- ^(Af 4- m) ; 

whence -f- 

Thus the moment of momentum of orbital motion 
= -f m) ■ 

and in the special units this is equal to r^. The moment of momen- 
tum of the planet's rotation is and C = 1 in the special units. 
Therefore h —/i -f (62) 

Since the moon's present radiire vector is 11*454, it follows that 
the orbital momentum of the moon is 3*384. Adding to this the 
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rotational momentum of the earth, which is 0*704, we obtain 4*088 
for the total moment of momentum of the mof)n and earth. The 
ratio of the orbital to the rotational momentum is 4*80, so that 
the total moment of momentum of the system would, but for tlu' 
obliquity of the ecliptic, be 5*80 times that of tlic earth’s rotation. 
Again, the kinetic energy of orbital motion is 
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(63) 


M 4- my \M ■\^mj ^ -j- m 

The kinetic entTgy of the planet's rotation is ^Cn^. The potential 
energy of the system is — fxM m/r. Adding the three energies together, 
and transforming into the special units, we have 
• 26 ~ m2 — iff. 

Now let y = w, Y — 2^, 

It will be noticed that x, the moment of momentum of orbitnl 
motion is equal to the sejuare root of the .satellite’s distance from 
the planet. Then equations (62) and (63) become 

h-y + x (6.^) 

y = y2 — i/,r2 = (A — x)2 — 1/^2 (G5) 

(64) is the equation of conservation of moment of momentum, or, 
shortly, the equation of momentum; (65) is the equation of energy. 

Now consicler a system starte<l with given positive moment of 
momentum h; and we have all sorts of ways in which 
it may be started. If the two rotations be of opposite 
kinds, it is clear that we may start the system with 
any amount of energy, however great, but the true 
maxima and minima of energy compatible with the given 
moment of momentum are supplied by dVjdx o, 

or X — h ijx^ o, 

that is to say, x*^ ~ hx'^ 4-1=0. (66) 

We shall presently see that this quartic has either two real roots 
and two imaginary, or all imaginary roots. The , 

quartic may be tlerivcd from quite a different considera- Retettve 
uon, viz. by finding the condition under which the 
satellite may move round the planet so that the planet 

shall always show* the same face to the satellite — in fact, 

- ' Planet when 


Maximum 

and 

Minimum 

Energy, 


so that they move as parts of one rigid body. The 


condition is simply that the satellite’s orbital or 

velocity w — m, the planet’s angular velocity of rotation, 
oiy — ilx^, since and By substituting 

tliis value of y in the equation of momentum (O4), we get as before 
x ^ — 4-1=0. 

At present we have only obtained one result, viz. that, if with 
given moment of momentum it is possible to set the satellite and 
planet moving as a rigifl body, it is possible to do so in two ways, 
and one of these w-ays requires a maximum amount of energy anti 
the other a minimum; from this it is clear that one must be a rapid 
rotation with the satellite near the planet and the other a slow one 
with the satellite remote from the planet. Of the three equations 
h^y -V x, (67) 

Y (h^x)^^ ilxi, (68) 

X‘^y -- I ^ (69) 

(67) is the equation of momentum, (68) that of energy, and (69) 
may be called the equation of rigidity, since it indicates that the 
two bodies move as though parts of one rigid body. 

To illustrate these equations geometrically, we may ^duatlona oi 
take as abscissa at, which is the moment of momentum 
of orbital motion, so that the axis of x may be called 
the axis of orbital momentum. Also, for equations (67) 
and (69) we may take as ordinate y, which is the moment 
of momentum of the planet’s rotation, so that the axis of y may be 
called the axis of rotational momentum. For (68) we may take as 
ordinate V, which is twice the energy of the system, so that the 
axis of V may be called the axis of energy. Then, as it will be 
convenient to exhibit all three curves in the same figure, with a 
parallel axis of at, we must have the axis of energy identical with that 
of rotational momentum. It will not be necessary to consider the 
case w*here the rt^sultant moment of momentum h is negative, be- 
cause thi.s would only be equivalent to reversing all the rotations; h is 
therefore to be tak(;n as essentially positive. The line of momentum 
whose equation is (67) is a straight line inclined at 45" to either 
axis, having positive intercepts on l)oth axes. The curve of rigidity 
whose equation is (69) is clearly of the same nature as a rectangular 
hyperbola, but it has a much more rapid rate of approach to the 
axis of orbitiil momentum than to that of rotational momentum.. 
The intersections (if any) of the curve of rigidity with the line of 
momentum have abscissae which arc the two roots of the quartic 
X* — Aat* -f I = o. The quartic has, therefore, two real roots or all 
imaginary roots. Then, since x = ri, the intersection which is 
more remote from the origin indicates a configuration where the 
satellite is remote from the planet; the other gives the configuration 
where the satellite is closer to the planet. We have already learnt 
that these two correspond respectively to minimum and maximum 
energy. When x is very large the equation to the curve of energy 
is y=(A— Ar)2, which is the equation to a parabola with a vertical 
axis parallel to Y and distant h from the origin, so that the axis of 
the parabola passes through the intersection of the line of momentum 


' Phil. Mag. (1903), V. 136. 

2 Hough, Phil. Trans. (1897), 187 A, p. 319. 
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with the axis of orbital momentum. When x is very small, the 
equation becomes Y — — Hcncc the axis of Y is asymptotic 

on both sides to the curve of energy. If the line of momentum 
intersects the curve of rigidity, the curve of energy has a maximum 
vertically underneath the point of intersection nearer the origin 
and a minimum underneath the point more remote. But if there 
are no intersections, it has no maximum- or minimum. 

Fig. 8 shows these curves when drawn to scale for the case of the 
earth and moon, that is to say, with A = 4. The points a and A, 
which arc the maximum and minimum of the curve of energy, are 
supposed to be on the same ordinates as 
A and B, the intersections of the curve 
of rigidity with tjjc line of momentum. 
The intersection of the line of momentum 
with the axis of orbital momentum is 



Fig. 8 . 

denoted by D, but in a figure of this size it neccs.sarily remains 
indistinguishable from B. As the zero of energy is quite arbitrary 
the origin for the energy curve is displaced downwards, and this 
prevents the two curves from crossing one another in a confusing 
manner. On account of the limitation imposed we neglect the case 
where the quartic has no real roots. Every point of the line of 
momentum gives by its abscissa and ordinate the square root of 
the satellite's distance and the rotation of the planet, and the 
ordinate of the energy curve gives the energy corresponding to 
each distance of the satellite. Part of the figure has no physical 
meaning, for it is impossible for the sjitellite to move round the 
planet at a distance less than the sum of tlu; radii of the planet 
and satellite. For example, the moon’s diameter being about 
2200 m. and the earth’s about 8000, the moon’s distance cannot be less 
than 5100 miles. Accordingly a .strip is marked off and shaded on 
each side of the vertical axis within which the figure has no physical 
meaning. The point P indicates the pr(?sent configuration of the 
earth and moon. The curve of rigirlity x^y — i is the same for all 
values of A, and by moving the line of momentum parallel to its(dl 
nearer to or further from the origin, we may represent 
Leaat Mo- possible moments of momentum of the whole system. 
montum smallest amount of moment of momentum with 

which it is possible to set the system moving as a rigid 
^ body, with centrifugal force enough to balance the 

Pibt mutual attraction, is when the line of momentum touches 
Hosa 0, curve of rigidity. The condition for this is clearly 

that the equation x* — hx^ -f i _ o should have equal roots. If it 
has equal roots, each root must be 3 A, and therefore 

(^hY - A(^A)=‘ + 

whence A< = 4 V 3 *’ or A — 4/3* = 175. The actual value of A for the 
moon and earth is abt)ut 4 ; hence, if the moon-earth system were 
started with loss than ^ of its actual moment of momcn- 
Moximum turn, it would not be possible for the two bodi<;^ to 
Numtar of move so that the earth should always show the .same 
moon. Again, if we travel along*thc line 
Month, momentum, there must be some point for which 

yx® is a maximum, and since yx^ — m/« there must be .some point 
for which the number of planetary rotations is greatest during one 
revolution of the satellite; or, shortly, there must be some configura- 
tion for which there is a maximum number of days in the month. 
Now yx^ is equal to x^{h — x), and this is a maximum when x = jA 
and the maximum number of days in the month is (|A)®(A — JA) or 
3*A74* ; if a is equal to 4, as is nearly the case for the earth and moon, 
this becomes 27. Hence it follows that we now have vqj-y nearly 
the maximum number of days in the month. A more accurate 
investigation in a paper on the “ Precession of a Viscous Spheroid ” 
in Phil, Trans. (1879), pt. i., showed that, taking account of solar 
tidal friction and of the obliquity to the ecliptic, the maximum 
number of days is alx)ut 29, and that we have already passed through 
the phase of maximum. 

we will now consider the physical meaning of the figure. It is 
assumed that the resultant moment of momentum of the whole 
system corresponds to a positive rotation. Now 
#^r***^” imagine two points with the same abscissa, one on the 
or rtguro, momentum line and the other on the energy curve, and 
suppose the one on the energy curve to guide that on the momentum 
line. Since we are supposing frictional tides to be raised on 
the planet, the energy must degrade, and however the two points 
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are set initially the point on the energy curve must always slide down 
a slope, carrying with it the other point. Looking at the figure, 
we see that there are four slopes in the energy curve, two running 
down to the planet and two down to the minimum. There are 
therefore four ways in which the system may degrade, according 
to the way it was started; but we shall only consider one, that 
corresponding to the portion ABAa of the figure. For 
the part of the line of momentum AB the month is 
longer than the day, and this is the case with all known 
satellites except the ntntrer one of Mars. Now, if a satellite 
be placed in the condition A — that is to say , moving rcapidly 
round a planet which always shows the same face to the satellite — 
the condition is clearly dynamically unstable, for the least distur- 
bance will determine whether the system shall degrade down the 
slopes ac or ab — that is to say, whether it falls into or recedes from 
the planet. If the equilibrium breaks down by the satellite receding, 
the recession will go on until the system has reached the state 
corresponding to B. It is clear that, if the intersection of the edge 
of the shaded strip with the line of momentum be identical with 
the point A, which indicates that the satellite is just touching the 
planet, then the two bodies are in effect parts of a single body in an 
unstable configuration. If, therefore, the moon was originally part 
of the earth, we should exp<‘Ct to find this identity. Now in fig. 9, 
drawn to scale to represent the earth and moon, there is so close 
an approach between the edge of the shaded l>and and the intersec- 
tion of the line of momeinturn and curve of rigidity that it would 
be scarcely possible to distinguish them. Hence, there seems a 
probability that the two bodies once formed parts of a single one, 
which broke up in consequence of some kind of instability. This 
view is confirmed by the more detailed consideration of the case 
in the paper on the “ Precession of a Viscous Spheroid,” already 
referred to, and subsequent papers, in the Phil. Trans.^ 

§ 36. Effects of Tidal Friction on the Elements of the Moon's 
Orbit and on the Earth's Rotation . — It would be impossible within 
the limits of the present article to discuss completely the effects 
of tidal friction; we therefore confine ourselves to certain general 
considerations which throw light on the nature of those effects. 
We have in the preceding section supposed that the planet’s axis 
is perpendicular to the orbit of the satellite, and that the latter is 
circular; we shall now suppose the orbit to be oblique to the equator 
and eccentric. For t)\e .sake of brevity the planet will be called 
the earth, and the satellite the moon. The complete investigation 
was carrietl out on the hypothesis that the planet was a v^^;cous 
spheroid, because this was the only theory of frictionally resisted 
tides which had been worked out. Although the results would be 
practically thcj same for any system of frictionally resisted tides, 
we shall speak below of the planet or earth as a viscous body.® 

We shall show that if the titlal retardation be small the pblicjuUy 
of the ecliptic increases, the ejirth’s rotation is rctarddQ, and the 
moon's.Iisfcanccand pori obllguliyot 
^ic time arc increase, I. 

Fig 9 r*^F«sents the 

earth as seen from above 
the south pole, so that S is the pole 
and the outer circle the equator. 
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Fig. 9. 


tion of the curved arrow at S. The 
half of the inner circle which is drawn 
with a full line is a semi-small-circle 
of south latitude, and the dotted 
.semicircle is a semi-small-circle in 
the same north latitude. Generally 
(lotted lines indicate parts of the 
figure which are below the plane of the paper. If the moon were cut 
in two and one half retained at the place of the moon and the other 
half transported to a point diametrically opposite to the first half 
with reference to the earth, there would be no material change in 
the tide-generating forces. It is easy to verify this statement by 
reference to § ii. These two halves may be described as moon and 
anti-moon, and such a substitution will facilitate the explanation. 
Let M and M' be the projections of tlie moon aiul anti-moon on to 
the terrestrial sphere. If the lluid in which the tides are raised w ere 
perfectly fric tion less,® or if the earth were a perfect fluid or perfectly 
elastic, the apices of the tidal spheroid would be at M and M'. If, 
however, there is internal friction, due to any sort of viscosity, the 
tides will lag, and we may suppose the tidal apices to be at T and T'. 
Now suppose the tidal protuberances to be replaced by two equal 
heavy particles at T and T', which are instantaneously rigidly con- 
nected with the earth. Then the attraction of the moon on T is greater 


1 For further consideration of this subject see a series of papers 
by G. H. Darwin in Proceed, and Trans, of the Royal Society from 
1878 to 1881, and app. G. (A) t. pt. ii. vol. i. of Thomson and Tail's 
Nat, Phil. (1883); or Scientific Papers, vol. ii. 

* These explanations, together %^ith other remarks, are to be 
found in the abstracts of G. H. Darwin's memoirs in Proc, Roy, Soc,, 
1878 to 1881. 

® We here suppose the tides not to be inverted. If they are 
inverted the conclusion is precisely the same. 
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than on T', and that of the anti-moon on T' is greater than on T. 
The resultiuit of these forces is clearly a pair of forces acting on the 
earth in the direction TM, T'M'. Those forces cause a couple alK)ut 
the axis in the equator, which lies in the same meridian as the moon 
and anti-moon. The direction of the couple is shown by the 
curved arrows at L, L\ In the effects of this couple be compountlcd 
with ^ic existing rotation of the earth according to the principle 
' of the gyroscope, the south pole S will tend to *ipproach M and tlic 
north pole to approach M'. Hence, supposing the moon to move in 
the ecliptic, the inclination of the earth’s axis to the ecliptic dimin- 
ishes, or the obliquity increases. Next the forces TM, T'M' clearly 
produce, as in the simpler case considered in § 9, a couple about tlie 
earth's polar axis, which tends to retard the diurnal rotation. 

This general explanation remains a fair representation of tlie 
state of the case so long as the different harmonic constituents of 
the aggregate tide-wave do not suffer v^cry different amounts of 
retardation; and tliis is the case so long as the viscosity is not great. 
The rigorous result for a viscous planet shows that in general the 
obliquity will increase, and it appears that, ^vith small viscosity of 
the planet, if the period of the satellite be longer than two periotls 
of rotation of the planet, the obliquity increases, and vice versa. 
Hence, zero obliciuity is only dynamically stable when the period 
of the satellite is less than two periods of the planet's rotation. 

It is possible, by similar considerations, to obtain some insight 
into the effect which tidal friction must have on the plane of the 
lunar orbit, but as the subject is somewhat complex 
#0# we shall not proceed to a debdled examination of the 

fnhH question. It must suffice to say that in geiu^ral the inclin- 

ot Orbit ation of the lunar orbit must diminish. Now let us con- 

^aera y ^ satellite revolWng about a planet in an elliptic 

ecreasea, with aperio<Uc time which is long compared with 

the period of rotation of the planet; and suppose that frictional tides 
are raised in the planet. The major axis of the tidal spheroid 
. . always points in advance of the satellite, and exercises 
at^OhU ^ force which tends to accelerate its linear velocity. 

generally WTicn the satellite is in perigee the tidt'S are higher, and 
iacreaaes tliis disturbing force is greater than when the sjitidlitc is 
in apogee. The disturbing force may therefore be repre- 
scinted as a constant force, always tending to accelerate the motion 
of the satellite, to which is added a periodic force accelerating in 
perigee and retarding in apogee. The constant force causes a 
secular increase of the satellite's moan distance and a retiirdatiou 
of its mean motion. The accelerating force in perigee causes the 
satellite to swing out farther than it would otherwise have done, 
so that when it comes round to apogee it is more remote from the 
planet. The retiirding force in apogee acts exactly inversely, and 
diminishes the perigean distance. Thus, the apogean distance in- 
Cfeases the perigean distance diminishes, or in other words, the 
eccentricity of the orbit increastjs. Now consider another case, and 
suppose the satelUtc's perioclic time to be identical with tliat of the 
planet's rotation. Then, whc;n the satellite is in ptnigee, its angular 
motion is faster than that of the planet's rotation, and when in 
npogee it is slower; hence at apogee the tides lag, and at perigee 
they arc accelerated. Now the lagging apogean tides give rise to an 
R * It accelerating force on tlie satellite, and increase the peri- 

ut t may distiim.i', whilst the accelerated perigean tides give 

ecrease. ^ retar<ling force, and decrease the apogean dis- 

tance. Hence in this case the eccentricity of the orbit will diminish. 
It follows from these two results that there must be some inter- 
mediate periodic time of the satellite lor which the eccentricity docs 
not tend to vary. 

But the preceding geiUTal explanation is in rcaUty somewhat less 
satisfactory than it seems, because it does not make clear the exist- 
ence of certain antagonistic inHueiiccs, to W'hich, however, wc shall 
not refer. The full investigation for a viscous planet shows that in 
general the eccentricity of tlic orbit will incrtiase. When the viscos- 
ity is small the law of variation of eccentricity is very simple : if eleven 
periods of the satellite occupy a longtT time than eighteen rotations 
of the planet, the eccentricity increases, and vice versa. Hence in 
the case of small viscosity a circular orbit is only dynamically stable 
if the eleven perio<ls are shorter than the eighteen rotations. 

VIII. — Cosmogonic Speculations Founded on Tidal Friction 

§ 37. History of the Earth and Moon. — We shall not attenqit to 
discuss the mathematical methods by which the complete histor}' 
of a planet, attended by one or more satellites, is to be traced. 'l'h< 
laws indicated in the preceding sections show that there is such a 
problem, and that it may bti solved, and wc nder to G. H. Darwin’s 
papers for details {Phil. Trans., 1879-1881). It may be interesting, 
however, to give the various results of the investigation in the form 
of a skeitcli of the possible evolution of the earth and mexm, fol- 
lowed by remarks on the other planetary systems and on the solar 
system as a whole. 

We begin with a planet nat very much more than 8000 m. in 
diameter, and probably partly 'olid, partly fluid, and partly gaseous. 
It is rotating about an axis inclined at about ii or 12® to the 
normal to the ecliptic, with a period of from two to four hours, and 
is revolving about the sun with a period not much shorter than our 
present year. The rapidity of the planet's rotation causes so 


great a compression of its figure tliat it cannot continue to exist 
in an ellipsoitlal form with stability; or else it is so nearly unstable 
that complete instability is induced by the solar tides. roniacturMi 
The planet then separates into two masses, the larger ' 

being the earth and the smaller the moon. It is j^oonfrom 
not attempted to define the mode of separation, or 
to say whether the moon was initially a chain of 
meteorites. At any rate it must be af?sumcd that the small(;r mass 
lx*came more or less conglomerated and finally fused into a spheroid, 
perhaps in consequence of imiiacts between its constituent meteor- 
ites, which w'crc once part ol the primeval planet. Up to this 
point the history is largely siicculativc, for the invi stigatimi of the 
conditions of instability in such a case surpasses llic powers of th (3 
mathcinatician. Wc have now the earth and moon luiarly in con- 
tact w'ith one another, and rotating ntiarly as though 
they were parts of one rigid body. This is the system ^ 
which was the subject of dynamical investigation. As 
the tw^o masses are not rigid, the attraction of t.acli ycstigatlon 
distorts the oth(;r; and, if they do not move rigorously * 
with the same ])eriodic time, each raises a tide in the other. Also 
the sun niises tides in both. In consequence of the frictional resist- 
ance to these tidal motions, such a system is dynamically unstable. 
If the moon had moved orbitally a little faster than the earth 
rotated, she must have fallen back into the earth; tlius the exist- 
ence of the moon conqicls us to believe that the t ipiilibrium broke 
down by the moon revolving orbitally a little slower than the earth 
rotates. In consequence of the tidal friction tlu* periodic timiis 
both of the moon (or the month) and of the carth^s rotation (or 
the day) increase; but the month increases in length at a much 
greater rate than the day. At some early stage in the history of 
the system the moon was conglomerated into a sjihcroidal form, 
and acquired a rotation about an axis nCcirly parallel to that of tlie 
earth. 

The axial rotation of the moon is retarded by the attraction of 
the earth on the tides raised in the moon, and this retardation takes 
place at a far greater rate than the similar retardation Moon 
of the eaith’s rotation. As soon as the moon rotattjs 
round her .'ixis with twice the angular velocity with which she 
revolves in her orbit, the position of her axis of rotation (parallel 
with the earth's axis) becomes dynamically unstable. The obli- 
quity of the lunar equator to the plane of the orbit increases, attains 
a maximum, and then diminishes. Meanwdiilc the lunar axial 
rotation is being reduced towards identity with the orbital 
motion. Finally, her c^ipiator is nearly coincident with the iilane 
of the orbit, and the attraction of the earth on a tide, which degene- 
rates into a ptn rnancnt ellipticity of the lunar ex^uator, causes her 
always to show the same face to the earth. 

All this must have taken place early in the liistory of the (‘arth, 
to which we now return. At first the month is identical with the 
day, and as both these increase in length the lunar orbit _ 
will retain its circular form until the month is ('(]ual to be bar tb 
Iy\ days. From tliat time the orbit begins to be cccen- n 
trie, aiul the eccentricity increases thereafter up to its ^ * 

present magnitude. T he plane of the lunar orbit is at first practically 
identical with the earth's ecpiator, but as the moon recixles friim 
the earth the sun's attraction begins to make itself felt. Wc 
shall not attempt to trai'.e tlu* complex changes by wdiich the plane 
of the lunar orbit is aliected. It must suflice to say tliat the 
present small inclination of the lunar orbit to the ecliptic accortls 
with the theory. 

As soon jis tiic earth rotates with twdee the angular velocity with 
which the moon revolves in her orbit, a new instability sets in. 'I'he 
month is then about twelve of our present hours, anil the day about 
six^such hours in length. The inclination of thii ixpiator to the 
ecliptic now begins to inc^'easc and continues to do so until finally 
it reacl^cil its present vahui of 23 1 ®. All these changes continue 
and no new phase now supervenes, and at leiigtli we have the system 
in its present configuration. The minimum time in which the 
changes from first to last can have tcikeii place is 54,000,000 years. 

There are other collateral results Nsdiich must arise from a supposed 
primitive viscosity or plasticity of the earth’s mass. For during 
this course of evolution the earth's mass must have _ 
suffered a screwing motion, so that the polar regions ^ 
have travelled a little from west to east relatively to the laetio 
equator.^ This affords a possible explanation of the 
north and south tnmd of our griiat continents. The whole of this 
argument reposes on the imperfect rigidity of solids and on the 
internal friction of semi-solids and fluids; these are vevae causae. 
Thus changes of the kind hero discussed must be going 
on, and must have gone on in the piist. And for this 1 ' 
history of the earth and moon to be true throughout, ^ 
it is only neces.sary to postulate a sufficient lapse of time, 
and that there is not enough matter diffused through ^ 

space materially to resist the motions of the moon and * 

earth in perhaps 200,000,000 years. It seems hardly too much to 
say that, granting these two postulates, and the existence of a 


1 See criticism, by Nolan, Genesis 0] Moon (Melbourne, 1885); 
also Nature (Feb. 18, 1886). 
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primeval planet such as that above described, a system would 
necessarily be developed which would bear a strong resemblance 
to our own. A theory, reposing on verae causae which brings into 
quantatitivo correlation the lengths of the present day and month, 
the oblicpiily of the ecliptic, and the inclination and eccentricity of 
ihc lunar orbit should have claims to acceptance. 

§ 3S. The Ivftuence oj Tidal friction on the Evolution of the 
Solar System and of the Planetary Subsystems.^ — According to the 
nebular h>'poth('sis of Kant and Laplace the planets and satellites 
are portions detached from contracting nebulous masses, and other 
theories h.ivc been advanced subsequently in explanation of the 
present C(mfiguration of tlic solar system. We shall here only 
examine what clianges are called for by the present theory of tidal 
friction. It may be shown that the reaction of the tides raised in 
the sun by the planets must have had a very small influence in 
changing the dimensions of the planetary orbits round the sun, and 
it appears improbable that the planetary orbits have been sensibly 
enlarged by tidal friction since the origin of the several jdanets. 

Similarly it appears unlikely that the satellites of Mars, Jupiter 
and Saturn originated very much nearer the present surfaces of the 
planets than we now observe them. But, the data being 
insufficient, we cannot feel sure that the alteration 
u ~sys dimensions of the orbits of these satellites 

has not been considerable. It remains, however, nejirly certain 
that they cannot have first originated almost in contact with 
the present surfaces of the planets, in the same way as in the pre- 
ceding ski tch has been shown to be probable with regard to tht^ moon 
;ind earth. Numerical data concerning the distribution of moment 
of momentum in the several planetary sub-systems exhibit so striking 
a difference between the terrestrial syst(un ami those of the other 
j'jlanets that wo should from this alone have grounds for believing 
that the modes of evolution have been considerably different. The 
difference appears to lie in the genesis of the moon close to the pre- 
sent surface of the planet, and we shall sec below that solar tidal 
friction may be assigned as a reason to exphun how it has happened 
that tht‘ terrestrial planet had contracted to nearly its present 
dimensions before the genesis of a satellite, but that tliis was not 
the case with the exterior planets. The efficiency of solar tidal 
friction is ^'cry much greater in its action on the nearer planets 
than on the farther ones. The time, however, during which soLoi* 
tidal friction has been operating on the external planets is probably 
much longer than the period of its efficiency for the interior ones, 
and a series of numbers x-)roportional to tiro total amount of rotation 
destroyc'd in the several plant^ts would present a far less rapid 
decrease as we recede from the sun than numbers simx)ly expressive 
of the efficiency of tidal friction at th<i several planets. Nevertheless 
it must be admitted that the effect produced by solar tidal friction 
on Jupiter and Saturn has not bf;en nearly so gre^it as on the interior 
planets. And, as already stated, it is very improbable that so large 
an amount of momentum should have boon destroyed as materially to 
affect the orbits of the planets round the sun. 

We will now examine how the difference of distances from the sun 
may have affected the histories of the several planets. According to 
the nebula hypotliesis, as a planetary nebula contracts, 
increasing rapidity of the rotation causes it to 
o Satellites unstable, and an C(piatorial portion of matter 

^T^Pl t itself. The separation of that part of the mass 

e ane s, before the change had the greatest angular momen- 

tum permits the ceiitr.al portion to resume a planetary shape, Tluj 
contraction and the increase of rotation proceed continually until 
another portion is detached, and so on. There thus recur at 
intervals epochs of instability, and .something of the .same kind must 
have occurred according to other rival theories. Now tidal friction 
must diminish the rate of increase of rotation due to contraction, 
and therefore if tidal friction and contraction are at work togetnt;r 
the epochs of instability must recur more raredy than ^f con- 
traction alone acted. If the tidal retardation is sufficiently great, 
the increase of rotation dne to contraction will be so far counteracted 
as never to permit an epoch of instability to occur. Since the rate of 
retardation due to solar tidal friction decreases rapidly as wo recede 
from the sun, these considerations accord with what we observe in the 
solar system. For Mercury and Venus have no satellites, and there is 
progressive increase in the number of satellites as we recede from 
the sun. Whether this be the true causo of the observed distribu- 
lion of satellites amongst the planets or not, it is remarkable that 
the same cause also affords an explanation, as we shall no\v show, 
of that difference between the earth with the moon and the other 
planets with their satellites which has caused tidal friction to be 
the principal agent of cliange with the former, but not with the 
latter. In the case of the contracting terrestrial mass we may 
suppose that there was for a long time nearly a balance 
fi***fc between the retardation due to solar tidal friction and 

Ufa! the acceleration due to contraction, and that it was not 
until the planetary mass had contracted to nearly its 
*7 a^**” present dimensions that an epoch of instability could 

ottters, occur. It may also be noted that if there be two 

equal planetary masses which generate satellites, but under very 
different conditions as to the degree of condensation of the masse s, the 

* A review of this and of cognate subjects is contained in G. H. 
Darwin's presidential address to the Brit. Assoc, in 1905. 
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two satellites will bo likely to differ in mass ; we cannot, of course, tell 
which of the two planets would generate the larger satellite. Thus, 
if the genesis of the moon was deferred until a late epoch in the 
history of the terrestrial mass, the mass of the moon relatively to 
the earth would be likely to differ from the mass of other satellites 
relatively to their planets. If the contraction of the jjlanetary mass 
bo almost completed before the genesis of the satellite, tidal friction 
will thereafter be the great causo of change in the system^ anfl thus* 
the hypothesis that it is the sole causo of change will give an ap- 
proximately accurate explanation of the motion of the planet .and 
satellite at any subsequent time. We have already seen that the 
theory that tidal friction has been the ruling power in the evolution of 
the earth and moon co-ordinates the present motions of the two 
bodies and carries us back to an initial state when the moon first had a 
separate existence as a satellite; and the initial configuration of the 
two bodies is such that we are led to believe that the moon is a por- 
tion of the primitive earth detached by rapitl rot;ition or by other 
causes. 

Let us now turn to the other planetary sub-systems. The sfitellites 
of the larger planets revolve with short periodic times; for the 
sirwllness of their masses would have prevented tidal friction from 
being a very efficient cause of change in the dimensions of their 
orbits, and the largeness of the planet's iruisses would have caused 
them to proceed slowly in their evolution. The satellites of Mars 
present one of tliomost remarkable fciitures in the solar system, for, 
whereas Mars rotates in 2411. 37m., Doimos has a j)eriod of 3oh. 
i8m. and Phobos of only 7h. 3gm. The minuteness of those siitellites 
precludes us from supposing that they have Iiad much influence on 
the rotation of the planet, or that the dimensions of their own orbits 
liave boon m\ich ch.inged. 

The theory of tidal friction would explain the shortness of the 
periodic time of Phobos by the solar retardation of the planet's 
ro til lion, which would operate without directly aliecting _ 

the satellites' orbital motion. We may see that, given 
sufficient time, this must he the ultimate fate of all ® 
Scitellites. Numerical comp;irison shows that the efficiency of solar 
tidal friction in retarding the terrestrial and martian rotations is 
of about the same degree of importance, notwithstanding the much 
greater distance of the planet Mars. In tlic above discussion it 
will luve been apparent that the earth and moon do actually dillor 
from the other planets to such an extent as to permit tidal Iriction 
to liave been the most important factor in their hi.story. 

By an examination of the probable effects of solar tidal friction 
on a contracting planetary mass, we have been led to assign a cause 
for the observed distribution of satellites in the solar « 
system, and this again has itself afforded an explanation ummary» 
of how it happened that the moon ^;o originated that the tidal 
friction of the lunar tides in the earth should liave begu^able 
exercise so largo cin influence. We have endeavoured not only to 
set forth the influence which tidal friction may h.'ivc, and probably 
has had in the history of the system, if sufficient time be granted, 
but also to iwint out what effects it cannot luivc produced. These 
investigations afford no grounds for the rejection of theories more 
or less akin to tlie nebular hyj)othe.sis; but they introduce modifica- 
tions of con.siderable importance. Tidal friction is a cause of cliange 
of which Laplace's theory took no account; and, although the 
activity of that cause may be regarded as mainly belonging to a 
later period than the events descriVied in the nebular hypothesis, yet 
it seems that its influence has been of great, and in one instance of 
even paramount, importance in determining the present condition of 
the planets and their .satellites. 'I'liroughout the whole of this 
discussion it lias been supposed that sufficient time Is at our 
disposal. Yet arguments have been adduced which . . . 

scorned to show that this suppo.silion is not justifiable, 
for Helmholtz, Lord Kelvin and others have attempted ® ”* * 

to prove that the history of the sokir system must bo comprised 
within a period considerably less than a hundred million years.2 
But the discovery of radio-activity and the consequent remarkable 
advances in physics throw grave doubt on all such arguments, 
and we believe that it is still beyond our powers to assign dciiuito 
numerical limits to the age of the solar system. 

Dr '1'. J, J. See (Researches on the Evolution of Stellar Systems ; 
vol. ii. (1910) Captive Theory) rejects the applicability of tidal 
friction to the cosmogony of the solar system, and argues that the 
satellites were primitively wandering bodies and were captured by 
the gravitational attraction of the planets. Such captures are 
considered by Dr See to be a necessary result of the presence in 
space of a resisting medium; but the present writer docs not feel 
convinced by the arguments adduced. (G. H. D.) 

TIDORE* or Tidor, an island of the Malay Archipelago, off 
the W. coast of Halmahera, S. of Ternate. It is nearly circular 
and has an area of about 30 sq. m. Several quiescent volcanic 
peaks, reaching 5700 ft., occupy (post of the island, and are 
covered with forests. The capital, Tidore^ on the east coast, is 
a walled town and the seat of a sultan tributajr)^ to the Dutch 

2 Thomson and Tait's Nat. Phil., app. E; Nature (Jan. 27. 1887); 
Wolf, Theories cosmogoniques (188O). 
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and of a Dutch controleur (commissioner or agent). By an agree- 
ment of 1879 the sultan exercises authority over some parts of 
Halmahera, the Papuan Islands, the western half of New Guinea 
and tlie islands in Geelvink Gulf. The sultanate is included in 
the residency of Ternate (q.v.). The population, of Malay race 
^ind 5 Jahommedans in religion, is about 8000. They live by 
agriculture (cotton, tobacco, nutmegs, &c.) and fishing. 

TIECK, JOHANN LUDWIG (1773-1853), German poet, 
novelist and critic, was born in Berlin on the 31st of May 
1773, his father being a rope-maker. He was educated at the 
Friedrich- Werdersche Gymnasium, and at the universities of 
Halle, Gottingen and Erlangen. At Gottingen Shakespeare 
and the Elizabethan drama were the chief subjects of his 
study. In 1794 he returned to Berlin, resolved to make a 
living by his pen. He contributed a number of short stories 
(1795-1798) to the series of Slratissfedern, published by the 
bookseller C. E. Nicolai and originally edited by J. K. A. 
Musiius, and wrote Abdallah (1796) and a novel in letters, 
William Lovell (3 vols. 1795-1 79b). These works are, how- 
ever, immature and sensational in tone. Ticck’s transition 
to romanticism is to be seen in the series of plays and 
stories published under the title Volksmarchen von Veter 
Lebrecht (3 vols., 1797), a collection which contains the 
admirable fairy -talo Der blonde Eckhert, and the witty dramatic 
satire on Berlin literary taste, Der gesliefelte Kater, With 
his school and college friend W. II. Wackenroder (1773- 
1798), he planned the novel Franz Sternbalds Wanderungen 
(vols. i.-ii. 1798). which, with Wackenroder’s flerzensergies- 
sungen (1798), was the first expression of the romantic 
enthusiasm for old German art. In i798Ticck married and in 
the following year settled in Jena, where he, the two brothers 
Schlegel and Novalis were the leaders of the new Romantic 
school. His writings between 1798 and 1804 include the 
satirical drama, Prinz Zerbino (1799), and Romaniische Dich- 
iungen (2 vols., 1799-1800). The latter contains Tieck’s most 
ambitious dramatic poems, Lebcn und Tod der he Hi gen Genovevoy 
Leben und Tod des kleinen Rotkdppchens, which were followed in 
1804 by the remarkable “ comedy in two parts, Kaiser Oktavi- 
a fins. Tli4*se dramas, in W'hich Tieck’s poetic powders are to 
be seen at their best, are typical plays of the first Romantic 
school; although formless, and destitute of dramatic (pialities, 
they show the influence of both Calderon and Shakespcaie. 
Kaiser Oktavianus is a poetic glorification of the middle ages. 

In 1801 Tieck went to Dresden, then lived for a time near 
Frankfort-on-the-Oder, and spent many months in Italy. 
In 1803 he published a translation of Minnelieder aus der 
schwdbi schen Vorzeit^ betw'cen 1799 and 1804 an excellent version 
of Don Quixote, and in 1811 two volumes of Elizabethan dramas, 
Altenglisches Theater. In 1812-1817 he collected in three volumes 
a number of his earlier stories and dramas, under the title 
Pha 7 itasus. In this collection appeared the stories Der Runen- 
hergj Die Elfen, Der Pokal, and the dramatic fairy tale, Fortiinat. 
In 1817 Tieck visited England in order to collect materials for a 
work on Shakespeare (unfortunately never finished) and in 1819 
he settled permanently in Dresden; from 1825 on he was literary 
adviser to the Court Theatre, and his semi-public readings from 
the dramatic pO(ds gave him a reputation which extended far 
beyond the Saxon capital. The new series of short stories 
which he began to publish in 1822 also won him a wide popu- 
larity. Notable among these are Die Gemdlde, Die Reisenden, 
Die V erlohung, Des Lebens Uberfluss. More ambitious and on a 
wider canvas are the historical or semi-historical novels, Dichler- 
leben (1826), Der Aufruhr in den Cevennen (1826, unfinished), 
Der Tod des Dichters (1834); Der junge Tischlermeister (1836; 
but begun in 1811) is an excellent story written under the in- 
fluence of Goethe’s Wilhelm Meister, Vitloria Accorombona 
(1840), in the style of the French Romanticists, shows a falling- 
off. In later years Tieck carried on a varied literary activity 
as critic {Dramaturgische Blitter, 2 vols., 1825-1826; Kritische 
Schriften, 2 vols., 1848); he also edited the translation of Shake- 
speare by A. W. Schlegel, wEo was assisted by Ticck’s daughter 
Dorothea (1799-1841) and by Graf Wolf Heinrich Baudissin 
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(1789-1878); Shakespeares Vorschule (2 vols., 1823-1829); the 
works of H. von Kleist (1826) and of J. M. R. Lenz (1828). In 
1841 Friedrich Wilhelm IV. of Prussia invited him to Berlin 
where he enjoyed a pension for his remaining years. Ho 
died on the 28Lh of April 1853. 

Tieck’s importance lay rather in the readiness with which he 
adapted himself to the new ideas which arose at the close of the 
18th century, than in any conspicuous originality or genius. 
His importance as an immediate force in German poetry 
is restricted to his early period. In later ye ars it was as the 
helpful friend and •adviser of others, or as the well-read critic 
of wide sympathies, that Tieck distinguished himself, 

Tieck's Schriften appeared in 20 vols. (I828-I^ .|0), and his G^snm- 
mclte Novellen in 12 (1852-185.1). Nachgelasst nc Schriften were 
published in 2 vols. in 1835. 'J'here are several modern ctlitions of 
Ausgewdhltc Werke by H. Welti (8 vols., 1886-1888); ])y J. Minor 
(in Kiiischner's Deutsche Nationallitcratur, 14.^ 2 vols., 1885); by 
(r. Klee (with an excellent biogr.iphy, 3 vols., 1892). and (J. 
Witkowski (4 vols., 1903). The Elves and The Goblet were tr.ins 
latcd by Oirlylc in German Romance (1827), The Pictures and The 
lictrothat by Bishop 'Phirlwall (1825). A translation of Vittoria 
Accorombona was published in 1845. Ticck's 1 .tdttTS have not yet 
boon collected, but Brief e an Tieck were published in 4 vols. by K. 
von Iloltei in 1864. Sec for Ticck's earlier life R. Kopke. Ludwig 
Tieck (2 vols., 1855) ; for the Dresden period, H. von I'riesen, Ludwig 
Tieck: Ertnnerungen (2 vols., 1871); also A. Stern, Ludwig Tieck 
in Dresden {Zur Literaiur der Gegenwart, 1879); J. Minor, Tieck als 
Novellendichtcr (1884); B. Steiner, L. Tieck und die Volksbucher 
(1893); H- Bischof, Tieck als Dramaturg (iSny); W. Micssner. 
Tiecks Lyrik (1902). 

T1EDEMANN» FRIEDRICH (1781-1861), German anato- 
mist and physiologist, eldest son of Dietrich 'riedemann (1748- 
1803), a philosopher and psychologist of considerable repute, 
w'as l)orn at Casscl on the 23rd of August 1781. lie graduated 
in medicine at Marburg in 1804, but soon abandoned practice, 
lie devoted himself to the study of natural science, and, betaking 
himself to Paris, became an ardent follow^er of Baron Cuvier. 
On his return to Germany lie maintained the claims of patient 
and sober anatomical n^search against the prevalent specu- 
lations of the school of Lorenz Oken, whose foremost antagonist 
he was long reckoned. His remarkable studies of the develop- 
ment of the human brain, as correlated with his father’s studies 
on the development of intelligence, deserve mention. He 
spent most of his life as professor of anatomy and physiology 
at Heidelberg, a position to which he was appointed in 1816, 
after having filled the chair of anatomy and zoology for ten years 
at Uindshut, and died at Munich on the 22nd of January 
1861, 

TIEL, a town in the province of Gelderland, Holland, on the 
right bank of the Waal (here crossed by a pontoon bridge), 
25 m. by rail west of Nijmwegen. Pop. (1900), 10,788. It 
po.s.sesses fine streets and open places, but of its fortifications 
the Kleiberg Gate (1647) alone remains. The principal build- 
ings are St Martin’s church (15th century), the town hall, 
cotirt-house and the historical castle of the family of van Arkel. 
In i8g2 a harbour was built, but the shipping of Tiel is now 
chiefly confined to craft for inland navigation. It carries on a 
flourishing trade, especially in fniit, and is an important market 
for horses and cattle. It also manufactures agricultural im- 
plements, furniture, paper, tobacco, &c. 

Five miles W.N.W. of Tiel is the small towm of Burm, 
which contains some interesting old houses and is an important 
market for horses. Buren was the seat of an independent 
lordship which is mentioned as early as 1152. In later times 
it was held in fief, first from the dukes of Brabant, then from the 
dukes of Gelderland. In 1492 the emperor Charles V. raised 
it to a countship, and in 1551 it passed by marriage to Prince 
William of Orangje Nassau. The title is now sometimes used 
by the royal family of the Netherlands when travelling incog- 
nito. The castle was destroyed in the beginning of the 19th 
century, and the site of it is now marked by the park on the 
west side of the town. It contained not less than 170 apart- 
ments and was memorable for the imprisonment within its 
walls of Arnoud duke of Gelderland (d. 1473), as the birth- 
place of Philip William of Orange in 1554. 
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TIELE, GORNELIS PETRUS (18:^0-1902)^ Dutch theologian 
and scbolar, was born at Lcidc*n on the i6th of December 1830. 
He was educated at Amsterdam, first studying at the Athenaeum 
Tllustre, as the communal high school of the capital was then 
named, and afterwards at the seminary of the Remonstrant 
brotherhood. He was destined for the pastorate in his own 
brotherhood. After steadily declining for a considerable period, 
this had increased its influence in the second half of the 19th 
emtury by widening the inelastic tenets of the Dutch Metho- 
dists, which had caused many of the liberal clergy among the 
Lutherans and Calvinists to go over to •the Remonstrants, 
'fiele certainly had liberal religious views himself, which he earh^ 
eniiiK'iatcd from the pulpit, as Remonstrant pastor at Moor- 
drecht (i.S53)and at Rotterdam (1856). Upon the removal of 
the seminary of the brotherhood from Amsterdam to l^iden 
in 1873, fielc was appointed one of its leading professors. In 
1877 followed his appointment at the university of Leiden as 
professor of the history of religions, a chair specially created 
for him. Of his many learned works, the V ergelijkende ges- 
diiedenis van de egyptische en mesopotamische Godsdiensten 
(1872), and the Ceschiedents van den Godsdienst (1876; new ed. 
1891), have been translated into English, the former by James 
Ballingall (1878-1882), the latter by J. Estlin Carpenter (1877) 
under the title “ Outlines of the History of Religion’^ (French 
translation, 1885; German translation, 1895). A French trans- 
lation of the Comparative History was published in 1882. Other 
works by Tide arc : De Godsdienst van Zarathustra, van het 
Ontstaan in Haktrie^ tot den Val van het Oud-Perzische Rijk 
(1864), a work now embodied, but much enlarged and improved 
by the latest researches of the author, in \\\ei Hi story oj Religions 
(vol. ii, part ii., Amsterdam, 1901), a part which appeared only a 
short time before the author’s death; De Vrucht der Assyriologie 
voor de vergelijkende geschiedons der Godsdiensten (1877; German 
ed., 1878); Babylonisch assyrische Ceschichte {iwo parts, Leipzig, 
1886-1 888); Western Asia, according to the most Recent Dis- 
coveries (London, 1894). He was also the writ(T of the article 
** Religions *’ in the 9th edition of the Kncy, Brit. A volume 
of Tiele’s sermons appeared in 1865, and a collection of his 
poems in 1863. He also edited (t868) the poems of Petrus 
Augustus de G6ncstet. Tide was best knowm to English 
students by his Outlines and the Gifford Lectures “On the 
Elements of the Science of Religion,” delivered in 1896-1898 
at Edinburgh University. They appeared simultaneously in 
Dutch at Amsterdam, in English in T.ondon and Edinburgh 
(1897-1899, 2 vols.). Edinburgh University in 1900 conferred 
upon Tide the degree of D.D. honoris causa, an honour 
bestowed upon him previously by the iini'N'crsitics of Dublin 
and Bologna. He was also a fellow of at least fifteen learned 
societies in Holland, Belgium, France, Germany, Italy, Great 
Britain and the United States. lie died on the nth of 
January 1902. In T901 he had resigned his professorship at 
J^eiden University. Tide’s zeal and power for work wer® as 
extraordinary as his vast knowledge of ancient languages, 
peoples and religions, upon which his researches, according 
to F. Max Muller, have shed a new and vivid light. With 
Abraham Kuenen and J. II. Scholten, amongst others, he 
founded the “ Leiden School ” of modern theology. From 
1867 he assisted A. Kuenen, A. D. Loman and L. W. 
Rauwenhoff editing the Theologisch Tijdschrijt. 

His brother Pieter Anton Ttele (183.1-1888) acted for 
many years as the librarian of Utrecht University,«and dis- 
tinguish(*d himself by his bibliographical studies, more especially 
by his several works on the history of colonization in Asia. 
Among these the most noteworthy are ; De Opkomsi van het 
nederlandsch Gezag in Oost-Indie (1886); De Vestiging der 
Portugeezen, in Indie (1873), and other books on the early 
Portuguese colonization in the Malay Archipelago. 

TIENTSIN, the largest commercial city in Chih-li, the metro- 
politan province of China. Pop. (1907), about 750,000. It 
is situated at the junction of the Peiho and the Hun-ho, which 
is connected by the grand Canal with the Yangtsze-kiang. It 
is a prefectural city, and has, since the conclusion of the 


foreign treaties, become the residence of the viceroy of the 
province during a great portion of the year. The town is built 
on a vast alluvial plain, which extends from the mountains 
beyond Peking to the sea, and through which the Peiho runs 
a ciraiilous course, making the distance by water from Tientsin 
to the coast about 70 m. as against 30 m. by railw^ay. 

The appearance of the city has greatly changed sinA the" 
Boxer rising in igoo. After that event the city walls, which 
measured about three quarters of a mile each way, w'ere razed, 
wide streets were made, the course of the river straightened, 
electric lighting and tramw^ays introduced and a good water 
service supplied. Among the public buildings arc a university 
(in which instruction is given in western learning) and an 
arsenal. There are several cotton mills and important rice and 
salt markets. The city has always been a great commercial 
depot; a wharf nearly tw'o miles long affords ample facilities 
for vessels able to cross the bar of the Peiho, over which there 
is a depth of water varying from 9 to 12 ft. 

In 1907 the imports iiiiiounted to 79,500,000 taels (a tael in 
1907 averaged 3s. 3d.); viz. foreign iiiux)rts tn, 200.000, native 
imports 18,317,000 taels; the exports in the same yciar amounted to 
17.253.000. Valuable ce.rgoes of tea are lamlcd liere for carriage 
overland, via Tvalgan ami Kiakhta, to Siberia. During the w’inter 
the river is frozen. The principal articles of import arc shirtings, 
drills, jeans and twills, opium, woollens, steel, lead, needle^-, 
Japanc.se sca-w’i’cd and sugar; and of export, wool, skins, beans 
and pease, straw braid, coal, dates, tobacco and rhubarb. The 
coal exported is brought from the Kaiping collkry to the oast of 
Tientsin; its output in 1885 w'as 181,030 tons and in 1904 28,956 
tons. 

The importance of Tientsin has betm enhanced by the railways 
connecting it with Peking on the one hand and with Sluuihai-kwan 
and Manchuria on the other. 'I'lie Lhitish concession, in which 
the trade centres, is situated on the right bank of the river Peiho 
below the native city, and occupies some 200 acres. It is held 
on a lease in perpetuity granted by the Chinese government to the 
IVillsh Crow'n, W'hicli .sublets ])lot.s to private owners in the same 
W’ay as is done at IIanko^v. The local management is entruslt-d 
to a municipal council organized on lines similar to those whicli 
obtain at Shanghai. Besides the British concession the I'n^nch. 
(Germans. Russians, Japanese, Austrians, Italians and Belgiiuis 
have separate .settlements, five miles in all, the river front being 
governed by foreign powers. 

In 1853 Tientsin was l^csieged by an armj" of 1 ‘"aipiiifg rel:K*Ts, 
wbi('li had been detached from the mam force at Nanking for the 
ca])furc of Pirking. The defences of Tientsin, how’ever, saved the 
rjipital, and the rebels were forced to retreat. Five years later 
Lord Elgin, accompanied by the representative of I'rance, .steamed 
up the Peiho, after having forced the barriers at Taku, and took 
peaceable povsscssion of the town. Here the treaty of 1858 was 
signed. But in i860, in consequence of the treacherous attack 
made on the Brifish plenipotentiary the preceding year at Taku, 
the city and suburbs were occupied liy an allied Jkitish and French 
force, and were held for two years. The city was constituted an 
open jKjrt. (hi the establislinmnt of Roman Catholic orphanages 
some years later the pretensions of the priests so irritated the peojde 
that on the occurrence of an epidemic in the schools in the year 
1870 they attacked the French and Ku.s.sian establishments and 
murdered twenty-one of the fon'igii inmates, be.sides numbers of 
their native followers. The Cliinc.sc government suppre.sscd the 
riot, pai<I ^80,000 in compensation and .sent a representative to 
Eainqjc to apologize for the outbreak. 

During the jjeriod 187.; 1894. when Li Huiig-Chang was viceroy 
of Chih-li and cat ofpeio supcTintendcnt of trade, he made Ticiil.sin 
his headquarters and the centre of his experiments in military 
and naval education. As a cons('(iiience the city became the cliicf 
focus of enterprise and foreign progress. Having arrogated to him- 
.scTf the practical control of the foreign policy of the nation, Li’s 
yanicn became the .scone of many important negotiations, and 
attracted distinguished vi.sitors from all parts of the globe. The 
loss of prestige consequent on the Japanese War brought about the 
retirement of I.i, and with it the political importance of Tientsin 
cca.sed. Both the foreign concessions and the native city sulfcred 
severely during the hostilities resulting from the Boxer movement 
in Juiio-July 1900. (See China ; History, § D.) 

TIEPOLO, GIOVANNI BATTISTA (1692--1 769), Italian painter, 
was born at Venice, and acquired the rudiments of his art from 
Gregorio Lazzarini, and probably from Piazzetta, though the 
decisive influence on the formation of his style was the study 
of Paolo Veronese’s sumptuous paintings. When hardly out 
of his teens he de\ eloped an extraordinary facility of brushwork, 
and proved himself, as a fresco-painter, a colourist of the first 
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order, though this early mastery of technique made him fre- 
quently neglect form and composition. The more solid quali- 
ties of Paolo Veronese — depth of thought and balance of design 
— ^are frequently wanting in his work, but he approaches the 
earlier master in richness of colour and in the management of 
difficult effects of lighting. He decorated many Venetian 
churches and palaces with ceilings and frescoes full of turbulent 
movement and rich colour, extending his operations to the 
near cities of the mainland and to Bergamo (Colleoni Chapel) 
and Milan (ceiling at Palazzo Chierici). In 1750 he proceeded to 
Wurzburg to paint the magnificent ceilings and frescoes at 
the archbishop’s palace. From 1753 to about 1763 he worked 
again at Venice and in the cities of north-east Italy, until he was 
summoned to Madrid by Charles IH. to paint some frescoes 
for the royal palace. He died at ^ladrid in 1769. He was the 
last important figure in Vent^tian art, and at the same time the 
initiator of the baroque period. 

Tiepolo's altarpieces and easel pictures show more clearly 
even than his frescoes how deeply he was imbued with the 
spirit of Paolo Veronese, for in these smaller works he paid 
more attention to the balance of composition, whilst retaining 
the luminosity of his colour harmonics. The majority of his 
works, both in fresco and in oils, are to be found in Venice in | 
the churches of S. Aloise, SS. Apostoli, Gesuati, SS. Giovanni c 
Paolo, in the Scalzi, and the Scuola del Carmine, the Academy, 
and the Palazzi Liibia, Rczzonico, and Quirini-Starnpalia, and 
the Doge's Palace. Besides the cities already mentioned, Padua, 
Udine, Parma and Vicenza boast of fine examples of his work. 
At the National Gallery arc two designs for altarpieces, a “ De- 
position from the Cross,” Esther at the Throne of Ahasuerus,” 
and The Marriage of Marie de Mcdicis.” Two versions of 

Christ and the Adulteress ” are in the collection of Dr L. 
Richter. Other easel pictures by Tiepolo are at the Louvre, 
and at the Berlin and Munich galleries. His paintings in 
Madrid belong to the closing years of his life and show signs of 
waning power. Tiepolo also executed some notable work 
with the etching-needle, the list comprising some fifty plates. 
Ilis two sons, Giovanni Domenico (about 1726-1804) and 
lAirenzcf, did not attain to his excellence. 

See Les Tiepolo, by Henry <1c Chenncviercs (Paris, 1898); and 
Pompeo Molmcnti, G. B. Tiepolo (Milan, 1910). 

TIERNEY, GEORGE (1761-1830), English Whig politician, 
was born at Gibraltar on the 20th of March 1761, being the son 
of a wealthy Irish merchant of London, who was living there 
as prize agent. He was sent to Eton and Peterhouse, Cambridge, 
wffiere he took the degree of LL.B. in 1784, and was called to the 
bar; but he abandoned law and plunged into politics. He 
contested Colchester in 1788, when both candidates received 
the same number of votes, but Tierney was declared elected, 
lie w’as, however, defeated in 1790. He sat for Southwark 
from 1796 to 1806, and then represented in turn Athlone (1806- 
1807), Bandon (1807-1812), Appleby (1812-1818), and Knart.‘s- 
borough (t8i8-i<S3o). When Fox sec'eded from the House of 
Commons, Tierney became a prominent opponent of Pitt’s policy. 
In 1797 Wilberforcc noted in his diary that Tierney’s conduct was 
‘‘truly Jacobinical”; and in May 1798 Pitt accused him of 
want of patriotism. A duel ensued at Putney Heath on Sunday, 
the 27th of May 1798; but neither combatant was injured. In 
1803 Tierney, partly because peace had been ratified with France 
and partly because Pitt was out of office, joined the ministry 
of Addington as treasurer of the navy, and was created a privy 
councillor; but this alienated many of his supporters among the 
middle classes, and offended most of the influential Whigs. 
On the death of P'ox he joined (1806) the Grenville ministry as 
president of the board of control, with a scat in the cabinet, 
and thus brought himself once more into line with the Whigs. 
After the death of George Ponsonby in 1817 Tierney became 
the rec‘>gnized leader of the opposition in the House of Commons. 
In Canning’s ministry he waC master of the mint, and when 
Lord Goderich succeeded to the lead Tierney was admitted to 
the cabinet; but he was already suffering from ill health and died 
suddenly at Savile Row, London, on the 25th of January 1830. 


Tierney w'as a shrewd man of the w^orld, with a natural a]>titiule 
for business. His powers of sarcasm were a cause of terror to his 
adversaries, and his presence in debate was nnich dreaded. His 
arguments w'cre felicitous, and his choice of language wais the theme 
of constant admiration. Lord Lytlon. in his po( in of St SUphen’s, 
alludes to “ Ticriu^y's airy tread." and praistis his " light and yet 
vigorous" attack, in wdiich lie inflicted, " with a placid .smile," 
a fatal wound on his opponent. 

TIERRA DEL FUEGO, an archipelago at the southern (‘x- 
tremity of South America, from which it is separated by Magellan 
Strait, at the First Narrows and other point .s .scarcely a mile 
wide. The group iies between 52° 40' and 55*^ 59' S. and 63 ' 
30' and 74"" 30' W. stretching nearly in a line with the Pata- 
gonian Andes for over 400 rn. N.W. and S.F., between Capes 
Pillar (Desolation Island) and Horn, and for about 270 m. W. 
and E. from Cape Pillar to Catherine Point at the north of the 
main island of Tierra del Fuego. Southw^ards it tapers to 120 m. 
betwTcn Capes Horn and San Diego, east of which extends 
Staten Island, wliich terminates in Cape St John . The boundary 
between Argentina and Chile has been settled in such a manner 
that Argentina holds that part of the main island of Tierra del 
Fuego w hich is situated east of the meridian of Cape EspiriUi 
Santo, the frontier striking the north .shore of Beagle Channel 
about its centre; and Chile holds all the western part of the main 
island and the other numerous islands to the west and to the 
south of Beagle Channel. The Argentine side is known as the 
I 'I'crritory of Tierra del Fuego (including .Staten Island), and the 
Chilean forms part of the Territory of Magallanes. Although 
on ordinary maps this region presents to the eye a hopelessly 
confused aggregate of islands, channels and fjord-like inlets, 
it is nevertheless clearly disposed in three main sections: (i) 
the main island; (2) the islands to the south, from which it is 
separated by Beagle Channel; (3) the islands to the west, marked 
off from those to the south by the Brecknock Peninsula. 

Knowledge of these lands increased considerably during 
the later years of the 19th century, and their reputation for 
dreariness has been favourably modified. The climate in the 
eastern and southern regions in not so rigorous as wais believed, 
th(Te are no barren lands, the soil is fertile and can support 
fruitful industries, and the aborigines are far from being so 
dangerous as they W’ere once considered to be. The greater 
I part of the main island of Tierra del Fuego is formed by the 
' continuation of the Tertiary beds of the Patagonian tableland 
I cut by the transversal depression of Magellan Strait and by the 
low land extending from XJseless Bay on the west to San Sebastian 
Bay on the east, of so recent origin that there exist still some 
salt lakes, this depression iDeing represented in the old charts 
as an inter-oceanic passage for small boats. Although in j88o 
numerous prospectors discovered extensive deposits of alluvial 
gold, its exploitation was not generally successful, and farms 
took the place of mines. By the end of the 19th century 120 
square miles had been occupied by cattle and sheep on the 
Argentine side, and about the same extent on the Chilean; and 
the cattle industry proved very profitable. 

The undulating tableland has an average height of 300 ft. above 
the sea, and its climate, ht)wevcr cold in winter— -in 1892 and 1893 
the temperature reached 12*0^ F. — ^allows of the cultivation of 
barley, oats and occasionally potatoe^s, wliich, however, grow belter 
along Beagle Channel. To the south the tableland is higher and 
more broken, being drained by the Silva and (irande, among smaller 
rivers, the Grande being navigable in some parts by small craft. To 
the west cind south-west the general character of the land changes; 
the ends ftf the Tertiary beds arc raised in small hills and Mesozoic 
rocks appear, forming broken ridges of the Pre-Cordillera, a name 
given on the continent to the ridges which precede, to the cast, the 
Andes. In this region appears the Antarctic forest in which pre- 
dominates the Fagus antarctica and F. beiuloides, Dvymis Winteri, 
Berberis licifolia, Pernettia, Desfonteinia .and Philesia buxifolia. 
Lake Solier and Lake Fagnano receive the waters of these mountains 
and hills. Lake Fagnano is only 180 ft. above the sea, and its depth 
reaches 700 ft. To the south of the lake rises the south-eastern pro- 
longation of the Cordillera of the Andes, with ridges of a uniform 
height of 3500 ft., in which predominate crystalline schists which 
do not .seem to be very old. Some peaks of I'crtiary granite break 
the uniformity, such as Mt Sarmiento (7200 ft.), Mt Darwin, 
of which two peaks have been measured (6201 and 7054 ft,), 
and Mt Olivaia (4324 ft.). Sarmiento, the culminating point of 
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tile archipilago, was ^^cncTcilly supposed to be volcanic, but it 
presents such extremely precipitous flanks that John Ball considered 
it more probably “ a portion of the ori^<inal rock skeleton that formed 
the axis of the Andean chain during the long ages that preceded 
the great \ t)lcanic outbursts that have covered the framework of 
the wosterii side of South America.'* ^ Sir Martin Conway, who 
asccndt:d ii, aseiatained that it is not a volcano. 'I'his is altogether 
an alpine region with numerous snow-clad summits and glaciers 
descending down to the sea. Deep valleys, which seem to be only the 
prolongation of tjords, penetrate into the chain in the southern slope 
where exist several harbours on which settlements have been founded, 
^'endegaia, Lapatia and I’shuaia Bays are among the larger. 
Tshuaia is the site of the capital of the Argentine Territory, and has 
sliown considerable development, having regular communication 
by monthly steamers with Buenos Aires, wliilc smaller steamers 
serve the dilTorent settlements along the coast. C-attIc farms 
prosper along Beagle Channel, the timber industry is growing, 
lignite seams have been <liscovered, and alluvial gold is washed 
principally at Sloggct Bay. d'liesc regions, as they become more 
known, may even invite the attention of tourists bv their sublime 
scenery. Staten Island to the east of Tierra del imego has been 
settled by the Argentine government; there arc a ])ri.s(>n and 
lighthoiisr at St John llarbour, and a first-class permanent 
meteorological and magnetic station. 

The di\ ision of the archipelago to the south of Beagle Chanm l 
iiiclmles the islands of Hostc, Navarin, Gordon, Londonderry'’, 
Stewart, Wollaston and numerous islets, disposed in triangular form 
^vilh the base on Beagle Channel and the apex at the rocky Jieadland 
of Cape Horn. At its west end Beagle Channel takes the name of 
J>arwin Sound, which leads to the Pacific at the Londonderry and 
St('wart Islands. Partial exploration in this region was conducted 
by tile l"rench Mission dn Cap Horn in 1882-1883, and the geological 
foundations arc granite and basic volcanic rocks. The wx-stern group 
islands, deiiiarcated by Brecknock I’eninsula, includes Clarence of 
island and ('aptain Cook’s Desolation Land, with Dawson Islaml 
and inimerous rocks and islets. Desolation Land W'as supposed by 
Cook to form a continuous mass stretching from the we.stcrn entrance 
of Magellan Strait to Cockburn Channel, but it actually consists 
of several islands, separated from each other by very narrow channels 
flowing between the l^acific and the western branch of Magellan Strait, 
'fhi! name Desolation is given to tlic northern member of the groirp 
terminating at Cape Pillar; the southernmost and largest island 
nearer to Clarence Island, is Santa Incs. In other cases small 
surveys among those fjords ha\'e shown that sc\xnal of the larger 
islands arc cut by channels whicli separate them into smallcT 
ones, while elsewhere the low valleys which \inito the mountains 
;i.iid hills are the result of post Glacial deposits that have filled 
part of the former channels, these islands being the summits of 
an old continuous haif-submerged mountain chain. At Dawson 
IsLind the Cliilean government has established settlements, and a 
Ro]]uin Catholic mission has cairicd on ivork among the Alakaluf 
Indians. 

Climate , — At Ushuaia ten years* meteorological observations - 
have shown a mean annual temperature of 42 '84^ h'., w ith a winter 
mean of 34’ 7"^ and a suinnuir mean of These figures show 

that tolerably mild winters (as a whole, apart from the extremes 
of cold already indicated) are followed by cool summers, both sciisons 
being accompanietl by overcast skies, constant an<l siuhleu ehango.s 
from fair to foul weather; while fogs, mists, rains, snows and high 
winds (prevailing throughout the year) endanger the navigation 
of the intricalc inland channels. The precipitation during ten 
years at Pshuaia has been observed to average 2.yS in. But on 
the southern seaward islands, under the influence of the prevalent 
w’esterly or south westerly winds, it is very much heavier, and 
reaches 59 in. at Staten Island. * 

Fauna . — In the main islaml of 'fierra del Fuego, the Jow^-lying 
plains WMth their rich growth of tall herbage are frecpieiited by 
the rhea, guanaco and other animals common to tht; adjoining 
mainland. In the southern and western islands the fauna is 
restricted mainly to toxes, bats, rats, mice, the sea otter, the penguin 
and other capiatic birds, and various cetaceans in the surrounding 
waters. 

Inhabitants . — To the three geographical divisions correspond 
throe well-marked ethnical groupfi -the Onas of the main island, 
the Vagans (Vahgans) of the south and the Alakalufs of the W'est. 
With the settloimuit of the main island, which is now sometimes 
ciilled Onisia, leaving the name of Tierra del Fuego to the archi- 
pelago, the Onas tribe has become fairly known, 'fheir origin, 
like that of the other groups, is obscure. Undoubtedly among 
these Indians are many that recall some l^atagonian types; it 
seems that they are not the same as the Tchuelchc type, but that 
they pertain to one of the races that in earlier times existed in Pata- 
go lia. 'fheir language is closely allied to that called Old Tchuclche; 
it is a hard, slow-siu>ken speech, not at all resembling the soft, 
rapidly spoken language of the Yagans, which has many x>ohits 


^ Nates oj a Naturalist in South America (London, 1887). 

“ Dr Chavanne, Die Temptratur und Regenvcrhdltnisse Argen- 
imiens (Buenos Aires, 1903). 


of similarity with that of the Alakalufs. The isolation of the 
Onas is peculiarly marked, inasmuch as they arc an insular people 
who do not use bojits. Their life is nomadic, and they arc hunters, 
living u^ion the flesh of the guanaco, and using only tussock-roots 
and wild celery for vegetable food. Their skill in and nc*cc.ssfiry 
devotion tt) the chase influence their whole mode of life; ** their 
moral code is based upon a standard of ph3^sical culture and lu^alth.** * 
'Phey live in small groups, every member of which is connected by 
family ties; betw'ccn these* groups, as in the case of the Yagans^ 
and Alakalufs, the vx*ndctta is common. They have no god.s, 
though certain legends arc [)reserved. They have maintaiiicci 
their slock untainted, and liave withstood the influence of the white 
man to a rcmarlciblc degree (for example, they use no spirituous 
or fermented drink), though they have suffercKi a serious decrease 
ill numbers at his hands. The men averagi; about 5 ft. lo in. in 
height; the woimm 5 ft. 6 in. They arc of a light copper colour, 
with black straight hair, and nuiiarkabl^'' muscular. Tht^ Yagans 
live under conditiims of lixtraord inary rigour, fn order to obtain 
food, they venture naked in small canoes into the treacherous 
seas; their life is a constant battle with star\'ation and a rude 
climate, and their character has become riule roi<l low in conso- 
<jucncc. They hav'o no higher social unit than the family. On 
the authority of Charl<?s Darwin they have been held bj'’ many 
to be cannibals, but they are not, although those suifering from 
incurable ailmeuts are olteii put to dciith. Although talliT than 
the Negritoes of the eastern hemisphere (4 ft. 10 in. to 5 ft. 4 in.), 
the Yagans prt;sent in .some respects a more debased type, character- 
ized by low brows, prominent zygomatic arches, large tumid li]is, 
flat nose, loose wrinkled skin, black restless eyes wry wide ajiart, 
coarse black unkempt hair, and head and chest disproportionately 
largo compared with the extremely sltjudcr and outwardly curved 
legs. The missionaries, who have reduced the language to writing 
(Gosx)cl of St Imke, London, 18S1), .assert that it contains no fewer 
fhan 30,000 word.s, although the numerals stop at five, already a 
compound form, and although the same word oxi)rcsses both hand 
and fingf'y; but it appears that a large number of the words included 
in this total are compounds. Comparatively little is known about 
the Ahikalufs. They have a reputation for treachery, and for 
assault.s on shixnvrcckcd crews. They are hunters both on land 
and on the water, using the bow and arrow like the Onas, and 
building canoes oibui of large size. 

The aborigines are decreasing rax>idly in tlic whole archipelago, 
and although the Rev. Thomas Th'idge.s, who, as missionary first 
and then as farnu'r. resided thirty years tlicre, calculated the 
l>oj)ulation to be 10,000 when he arri\'c<l, towards the close of the 
19th century it was estimated to lie little more than 1000, 

'fierra del .lTu;go was discovered by Fernando de Magellan in 
T520, wlicn ho sailctl through the strait named after him, and called 
this region the " J.;uiJ of ITrc,** cilhi'r from now extiucr volcaflic 
flames, or from tln^ flres kindli^l by tlie nati\x's along parts of his 
ermrso. In I57<S Sir lYancis Drake first sighted the point which 
in lOiG was namc-d ('a}:)e Hoorn (anglicized Horn) by tlie Dutch 
navigators Jacob Lemaire and Willem Cornelis Schouteii (1615- 
i<)i7). In lOig the brotliers Garcia and Gon^alo de Nodal first 
circumnavigated the archijielago, which was afterwards visited at 
interv'als by Captain Sir John Narborough (itjyo), M. do Gennes 
and the Sieur Froger [ihtyy). Commodore John Byron (17O4), Samuel 
Wallis and Philip tYirteret (17G7), James Cook (17^8) and Tame.s 
Weddell (1822). But no systematic exx^loration was attemx^tea until 
the British Admiralty undertook a thorough survey of the whole 
group by Philip Parker King (182G-1828) and Robert Fitzroy 
(1831-1830). The latler exiiedition [Voyage of the '‘Beagle**) 
was accompanied by Charles Darwin, then a young miin. To 
these admirable surveys is due most of the prcsiuit geographical 
terminology of the archij)elago. Subsetpjeiitly the work of ex- 
ploration was continued by Dumont d'L'rville (1837), Charles Wilkes 
(1839), l^arker Snow (1855), various later travellers, a selection of 
whose works arc quoted below, and British, American and Roman 
Catholic missionaries. 

Biuliograpuy. — Charles do Drosses, Histoire des navigations 
aux terres australes (Paris, 175C)); J. Burney, History of Voyages 
and Discoveries in the South Sea (London, 1803-1817); J. Weddell, 

A Voyage towards the South Pole and to Tierra del Fuego (London, 
1825) ; Charles Darwin, Journal of Researches, Cyc., during the Voyage 
of the "Beagle " ruimd the World (London, 1845); \V. IV.rker Snow, 

A Two Years Cruise off Tierra del Fuego (London, 1857) ; (L Marguin, 

** La Terre de Feu,’* in Bull, de la Soc. de Gdogr. (November 1875); 

J. G. Kohl, Gesch. d. Fntdeckungsreisen, zur Magellans Strasse 
( 13 erlin, 1877) ; “ La Terre de Feu ct .s(.*s Juibitants,'* in Journal des 
missions t^vangiliques (August 1870); D. Lovisato, Aj>punti eino- 
grafici con accenni geologici sulla I'erra del Fuoco (Turin, 1884); 
John Ball, Notes of a Naturalist in South America (London, 1887) ; 
Jt. W. Coxmingcr, Cruise of the "Alert** (London, 4th ed., 1885); 
G. Sergi, Antropologia fisica della Fuegia (Rome, 18S7); Ramon 
Lista, " East I'uegia,** in Petern^nns Mittcilungen (May 1S87) ; 

^ W. S. Barclay. " The J.and of Magallanes, with some account 
of the Onas and other Indians,** Geographical Journal, vol. xxiii. 
(London, 1904). 
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Mission scientiftque du Cap Horn, 1882 -1883 (Pitris. 1SS8); Thomas 
Pridges, " Notes on Tierra del E^uego," Revista del Aluseo de la 
Plata (1892); Otto Nordeuskjold, “ Ueber die Natur der Magellans- 
Lindcr/' Peter, Mitt. 43, 1897; L’ Expedition suedoise d la Terre 
de feu (1895-1897); IFtA*. Erg. der schwed. Exped. nach den AlageT 
lanshinUern, (Stockholm, 189S); Geological Map of the 

Magellan Territories (Stockholm, 1899); F. Lahille. “Fines dc 
^ erant^cn la Tierra del Fuego,'* Revista Museo de La Plata (1898). vol. 
viii. ; Sir Martin Conway. Aconcagua and Tien a del (London, 

1902); R. Dablxme, “ Viajc A la 'I'icrra del I'uego y a la Isl.i de 
los Estados,” Bold. Inst. Geog. Argentina (1905). xxi.; K. Skotts- 
berg,^ Vegetaiionsbilder aus Eeuerland, &c.. parts iii. and iv. in , 
G. Karsten and H. Sclienck's Vegeiationsbilder (Jena, 190(>); K. 
Crawshay, The Birds of Tierra del Euego (London, 1907). 

TIETJENS, THERESE JOHANNE ALEXANDRA (1831- 
1877), Hungarian soprano vocalist, was born at Hamburg on 
the 17th of July 1831. Her voice was trained at Hamburg, 
where she made a successful debut in 1849 as Lucrezia Borgia 
in Donizetti’s opera. Thence she proceeded to Frankfort and 
Vienna. She sang for the first time in London in 1858, appearing 
as Valentine in Les Ilugiienols. Her success was so great that 
for the rest of her life she made England her home, and soon 
gained as brilliant a reputation in concert and oraiorio work 
as she had already w'on upon the stage. Her voice was a dra- 
matic soprano of magnificent cpiality, and her pow'ers as an 
actress were supreme. Her most famous parts were Fidelio, 
Medea (in Cherubini's opera) and Donna Anna (in Don Gio- 
vanni). She died in London on the 3rd of October 1877, 
having endeared herself to the English people as much by her 
fjrivate virtues as bv her artistic gifts. 

TIFFANY, CHARLES LEWIS (1812-1902), Ameriain jeweller, 
was born at Killingly, Connecticut, on the 15th of February 
1812. At fifteen he became a clerk in his father's store, but 
removed to New' York City in 1837, and with John B. Young 
opened a fancy goods store. In 1847 the firm began to manu- 
tai'turc gold jewelry, and in 1848, when the political unrest in 
Europe cau^>ed great depreciation in the price of precious stones, 
Tiffany in\estcd heavily in diamonds, whicli were sold at a 
great profit a few years later. The firm became 'fiffany, Young 
cN Ellis in 1841 and was reorganized as 'I'iffany & Company 
(Mrf- Yoimg and Mr Ellis retiring) in 1853. In 1851 the firm 
had establiNlied the sterling silver standard of *925 fine, sub- 
sequently adopted by other jewellers; and in the same year 
had founded a branch house in Paris. In 1858 Tiffany bought 
the unused portion of the Atlantic telegraph cable wLich he i 
made into cane handles or sold in sections. At the beginning 
of the Civil War, foreseeing that the jewelry business would 
suffer, he turned most of his aipital to the manufacture of 
swords, medals and similar w^ar material. In 1868 the com- 
pany w'as incorporated, and branches were established at 
London and at Geneva. Tiffany made a speciality of importing 
historic gems, jewelry and art works, and in 1887 bought some 
of the crowm jewels of France, paying for them about half u 
million dollars. He was made a che\'aliLT of the Legion of 
Honour in 1878. lie died in New York on tlie i8th of February 
1902. 

TIFFANY, LOUIS COMFORT (1848- ), American artist, 

son of Charles L. Tiffany, was born in New York City, on the 
1 8th of February 1848. lie was a pupil of George Inncss and 
of Samuel Coleman, New York, and of Ldon Bailly, Paris^ 
He became a member of the Society of American Artists (1877), 
of the National Academy of Design (1880), of the American 
Water Color Society, and of the Society Nationalc dcs Beaux 
Arts, Paris. He travelled extensively in Europe, and painted 
in oil and water-colour, but subsequently devoted himself to 
decorative glass work. He became president and art director 
of the Tiffany Glass and Decorating Co., and produced a 
“ Favrilc ” glass, of unusual beauty of colour. 

TIFFIN, a city and the county-seat of Scncca county, Ohio, 
U.S.A., on the Sandusky River, about 40 m. S.S.E. of Toledo. 
Pop. (1900), 10,989, of whom! 1168 were foreign-born; (19x0, 
census), 11,894. Tiffin is served by the Baltimore & Ohio, the 
Cleveland, Cincinnati, Chicago & St. Louis and the Pennsylvania 
railways, and by an electric line to Fo.storiu, about 12 ni. wTst. 


It is the scat of an Ursulinc College for girL, founded in 
1863 and incorporated w ith power to confer degrees in 1878; 
and of Heidelberg University (Reformed ( hureh), founde d 
in 1850, incorporated as Heidelberg College in 1851 and rein- 
corporated under its present name in 1890. 'Ehe Heidelberg 
Theological Seminary w^as conducted here from 1850 to 1907, 
w’hen it was combined with the “ School of 'I'heology ” of Ursinii«: 
College, Collegeville, Pennsylvania, to form th(‘ Central Theo- 
logical Seminary of the Reformed Church in iho United States, 
which ill 1908 was removed to DajTon, Ohio. In Tiffin are the 
St Francis Home (*1869), and the National Orphans’ Home 
(1897). ^7 in 1905, of which 54*2% were 

owned by individuals, and the value of the iactory products 
W'as .52,434,502. Tiffin wms settled in 1817, incorporated 
as a town in 1835, and chartered as a city in 1850, whem the 
village of Ft. Ball, on the opj^osite side of the Sandusky, was 
consolidated with it. It was named in honour of Edward 
Tiffin (1766-1829), a native of Carlisle, England, who emigrated 
to the United States. He graduated at the univcTsity of 
Pennsylvania in 1789, removed in 1796 to ( hillicothe, Ohio, 
whore he practised medicine and was a local Methodist preacher. 
He W’as speaker of the house of representatives of the North- 
west Territory in 1799, president (1802) of the convention w’hich 
framed the first constitution of Ohio, the first governor of the 
state (1803-1807). a Democratic member of tlie United vStntes 
Senate in 1807-1809, first commissioner of the United States 
General Land Office in 1812-1814, and surveyor-general of 
public lands north-west of the Ohio River in 1814 1829. 

TIFLIS, a government of Russian Transcaucasia, occupying 
the eastern portion of the gixat valley which stretc hes betw een the 
main Caucasus range and the Armenian highlands, from the 
Meskes Mountains eastw’ard, and extending up into the highcT 
regions on both north and south. The district of Akhaltsikh 
lies actually on the Armenian highlands. The government is 
rich in minerals, but only copper is extracted, at Alaverdi and 
Aklital; petroleum and other mineral springs are abundant. 
The government is drained by the Kura and its tributaries 
(Lyakhva, Arag\’a, Yora and Alazan), all of w’hose waters are 
largely u>cd for irrigation; but in the lower parts of the valley 
there are extensive w’aterle.ss steppes, Shirak and Karayaz, 
on the left hank of the Kura, which are chiefly inhabited by 
nomad Tatars. The area of the government is 15,601 sq. m. 
(17,140 with the Zakataly’district), and the estimated population 
in 1906 W'as 1,081,900. The government is divided into nine 
districts, the chief towms of which are Tiflis, Akhalkalaki, 
Akhaltsikh, Dushet, Gori, Signakh and Telav. Agriculture is 
the principal occupation. Ciood silk is produced, especially in 
the region of Kakhetia. Livestock breeding is exten.slvely 
carried on on the steppes. About onc-fourth of the area is 
under forest. The natives exhibit remarkable skill in the 
manufacture of leather and metallic goods, felt, w'oollcn stuffs 
{c.g. carpets and shawls) and gold embroidery. 

TIFLIS, a town of Russian Caucasia, capital of the govern- 
ment of* the same name and of the governor-gciieralship of 
Caucasia, picturesquely situated (44"' 48' K.. 41"' 42' N.) at the 
foot of bare high mountains^ on both banks of the river Kura, 
300 ft. above the Black Sea. It is connected by rail with Poti 
and Batum (217 m.) on the Black Sea, with Baku on the Caspian 
Sea (342 m.), w'ith Kars (185 rn.), and, via Baku and Petrovsk, 
with the railway system of Eiiroptum Russia, which it joins at 
Beslan, »car Vladikavkaz. Omnibuses also run regularly 
across the main range to Vladikavkaz, which by this route is 
only 133 m. distant. The h(?at in summer is excessive (mean, 
73*4° P\), owing to the confined position; but the surrounding 
hills (1500 to 2400 ft.) shelter the towm effectively from the 
cold winds of winter (mean, 34-7'’). A large square, cathedrals, 
handsome streets, gardens, bridges, many fine buildings — among 

them the grand-ducal palace, the opera-house and the museum 

European shops, the club or ** circle,” hotels and public offices, 
are evidence of wTstern civilization. Among the modern public 
buildings arc the Hall of Fame (1885), the (_'aucasian Museum, a 
cathedral of the Catholic Greek Church, and a sericultural 
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museum. The chief of the older edifices is the (Sion) cathedral, 
wliich traces back its origin to the 5th century. Other churches 
date from the i4lh and T5th centuries, the Armenian cathedral 
of Van from 1480, and thoCatholicchurchfrom the 14th century. 
At 'riflis are the Caucasian branch of the Russian Geographical 
Society, an astronomical and a physical observ^atory, a botanical 
garden and museum, and a public library. There are cotton 
and silk factories, tanneries, soap-works and brick-works. 
The artisans of Tiflis are renowned as silversmiths, gunsmiths 
and sword-makers. Tillis is the chief centre for the import of 
raw silk and silken goods, raw cotton, cott4)ns, woollens, boots, 
tobac:co, wine, carpets, and dried fruits from Persia and Trans- 
caucasia, while manufactured wares are imported from Russia. 
The city has considerably developed, and had, in 1897, 160,645 
inhabitants, as compared with 104,024 in 1883. They include 
Georgians, Russians, Germans, Persians and Tatars. 

In the old division of Tiflis three distinct towns were incliuled — 
Tiflis, K.-il'a (the fort) and Isni; subsequently Tiflis seems to have 
been known as Saidabafi, Kal'a as Tiflis, and Isni as Anlabar. 
Kal’a anil Isni possessed citadels; tliat of the former contained the 
church of St Nicholas and a royal palace; that of the latter the 
church the Holy Virgin and the residence of the archimandrite. 
The town is now divided into quarters : the Russian (the finc^st of 
all), the G.crman, the Arminiian, and that in which are congregated 
Jews, M.ihommcdans and the mass of Orientals. 

The (leurgian annals put the foundation of Tiflis back to 
A.D. 379. In the later half of the 5th century the chieftain of 
Georgia, Wakhtang, Gurgaslan, transferred his capital from 
Mtskhcl to the warm springs of Tphilis, where he erected several 
churches and a fort, fn 570 the Persians took the place and 
made it the residence of their rulers, but retained it only for ten 
years. Tiflis s\ifTercd successive plunderings and devastations 
at the hands of the Greeks in 626, of one of the commanders of 
the Caliph Omar in 731, of the Khazars in 828, and of the Arabs 
in 851. J'he Georgians, however, always managed to return to 
it and to keep it in their permanent possession. In the course 
of the succeeding centuries Tiflis fell repeatedly into Persian 
hands; and it was plundered by the Mongol conqueror Tamerlane 
towards the end of the 14th century. Afterwards the 'Fiirks 
seized it several times, and towards the end of the i7lh century 
the Lesghians attacked it. In 1795, when the shah of Persia 
plundered Tiflis, Russia sent troops to its protection, and the 
Russian occupation became permanent in 1799. 

J^erliaps one of the fullest accounts of Tiflis is contained in 
Brosset’s edition of the Desevifytion gdographiijuc de la Oeorgic 
(St Petersburg, 1842), l>y the ilh'gitiinate son ot Waklilang VI., 
king of Karllili {i.e. Georgia), wlio becaiiie a i)eiisioner of Peter 
the Great. (P. A. K.; J. T. Bii.) 

TIGELLINUS, SOPHONIUS, minister and favourite of the 
emperor Nero, was a native of Agrigentum, of humble origin and 
possibly of Greek descent. During the reign of Caligula he was 
banished (a.ij. 39) for adultery with the emperor’s sisters, but 
recalled by Claudius (41 ). Having inherited a fortune, he bought 
land in Apulia and Calabria and devoted himself to brcetling 
race-horses. In this manner he gained the favour of Neno, whom 
he aided and abetted in his vices and cruelties. In 62 he was 
promoted to the prefecture of the praetorian guards. In 64 he 
made liimself not()rious for the orgies arranged by him in the 
Basin of Agrippa, and was suspected of incendiarism in connexion 
with the great fire, which, after having subsided, broke out 
afresh in his Acmilian gardens. In 65, during the investigation 
into the abortive conspiracy of Piso, he and PoppaeaJormed a 
kind of imperial privy council. In 67 he accompanied Nero on 
his tour in Greece. When the emperor’s downfall appeared 
imminent, Tigellinus deserted him, and with Nymphidius 
Sabinus brought about the defection of the praetorians. Under 
Galba he was obliged to give up his command, but managed to 
save his life by lavishing presents upon Vinius, the favourite 
of Galba, and his daughter. Otho on his accession (69) deter- 
mined to remove one so universally detested by the people. 
While in the baths at Sinucssa, Tigellinus received the news that 
he must die, and, having vainly endeavoured to gain a respite, 
cut his throat. 


See Tacitus, Annals, xiv., xv., xvi.; Hist. i. 72; Dio Cassius 
Kx. 23, Ixii. 13, 15, 27, Ixiii. 12, 21, Ixiv. 3; Suetonius, Galba, 15; 
Plutarch, Galba, Otho; ancient autlu^ritics (jiiotcrl l;y Mayor on 
Juvenal, i. 155; B. \V. Henderson, Life and Principate of the Kmperof 
Nero (1903). 

TIGER {Felis tigris), an animal only rivalled by the lion in 
size, strength and ferocity among the cat-like beasts of prey 
(see Carnivora). Almost everything that is stated in the articlef^ 
I.iON concerning the structure of the skeleton, teeth and claws 
of that animal will apply equally well to the tiger, the difference 
between the two lying mainly in the skin and its coverings. A 
tiger’s skull may however, always bo distinguished from that 
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of a lion by the circumstance that the nasal bones extend higher 
on the forehead than the maxillae, instead of slopping on nearly 
the same line. Although examples of both spec'ies present 
considerable variations in size, it is asc ertained that the length of 
\hc largest-sized Bengal tiger may exceed that a*riy lion. 
Much larger specimens are recorded, but 10 feet from the tip 
of the nose to the end of the tail is no unusual length for a large 
male tiger. Thi‘ female is somewhat smaller and has a lighter 
and narrower head. I'he tiger has no mane, but in old males 
t he hair on t he cheeks is rat her long and spread ing. The ground- 
colour of the upper and outer parts of the head, body, limbs and 
tail is bright rufous fiiwn ; and these parts are beautifully marked 
with transverse stripes of a dark, almost black colour. The 
markings vary much in different individuals, and even on the two 
sides of the :;ame mdividual. The under-parts of the body, the 
inside of the limbs, the cheeks and a large spot over each eye are 
nearly white. The tigers which inhabit hotter regions, as Bengal 
and the south Asiatic islands, have sliortcr and smoother hair, 
and are more richly cefloured and distinctly striped than those of 
northern China and Siberia, in wliich the fur is longer, softer 
and lighter-coloured. The Siberian tiger is F. tigris tnoitgolica, 
and the I’ersian F. tigris virgata. Black and white phases have 
been recorded, but they arc rare. The tiger is exclusively 
Asiatic, but has a very wide range in that continent, having been 
found in almost all suitable localities south of a line drawn from 
the river Euphrates, passing along the southern shores of the 
Caspian and Sea of Aral by Lake Baikal to the Sea of Okhotsk. 
Its most northern range is the territory of the Amur, its most 
southern the islands of Sumatra, Java and Jlali. Westward it 
reaches to Turkish (Georgia and eastward to the island of Sag- 
haliri. It is absent, however, from the great elevated plateau of 
Central Asia, nor does it inhabit Ceylon, Borneo or the other 
islands of the Indo-Malay Archipelago, except those named. 

The principal food of the tiger i|i India is cattle, deer, wild hog 
and pea-fowl, and occasionally human beings. The regular 
“ man-eater ” is generally an old tiger whose vigour is past, 
and whose teeth arc worn and defective; it takes up its abode in 
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the neighbourhood of a village, the population of which it finds 
an easier prey than wild animals. Though chiefly affecting 
grassy plains or swamps, tigers are also found in forests, and seem 
to be fond of haunting the neighbourhood of old ruins. As a 
rule, they do not climb trees; but when pressed by fear, as during 
an inundation, they have been known to do so. They take to the 
•ivateri'eadily and are good swimmers. The tigers of the Sundar- 
bans (Ganges delta) continually swim from one island to the other 
to change their hunting-grounds for deer. The following extract 
from Sir J. Fayrer’s Royal Tiger of Bengal (1875) may complete 
this notice of the tiger’s habits : — 

The tigress gives birth to from two to Iivt, even six cubs; but 
three is a frequent number. She is a most affectionate and attacht^l 
mother, and generally guards and trains lier young with the most 
watchful solicitude. They remain witii her until ncjirly full-grown, 
or about the second year, when they are able to kill for themselves 
and begin life on their own account. Whilst they remain with her 
she is peculiarly vicious and aggressive, defending them with the 
greatest courage and energy, and when robbed of them is terrible 
ill her rage; but she has been known to desert tht‘m when jiressed, 
and even to eat them when starved. As soon as they begin to 
require other food than her milk, she kills for them, teaching thtuu 
to do so for themselves by practising on small animals, such as 
tleer and young calves or pigs. At these times she is wanton and 
extravagant in her cruelty, killing apparently for the gratilication 
of her ferocious and bloodthirsty nature, and perhaps to excite and 
instruct the young ones, and it is not until they are thoroughly 
capable of killing their own food that she separates from them. 
The young tigers are far more destructive than the old. They will 
kill three or lour cows at a time, whilst the older ami more ex* 
])i‘rienced rarely kill more than one, and this at intervals of from 
three or four days to a week. For this purpose the tiger will leave 
its retreat in the dense jungle, proceed to tlic neighbourhood ot a 
tillage or gowrie, where cattle feed, and during the night will steal 
on and strike down a bullock, drag it into a secluded place, and 
then remain near the “ murric " or “ kill," for several days, until 
it has eaten it, when it will proceed in search of a further siipjjly, 
and, having found good hunting ground in the vicinity of a village 
or gowrie, continue its ravagt;s, destroying one or two cows or 
buffaloes a week. It is very fond of the ordinary domestic cattle, 
which in the jilains of India are generally v/eak, half -starved, under- 
sized creatures. One of the.se is easily struck down and carried 
or dragged off. The smaller buffaloes are also easily disposed of; 
but the buffalo bulls, and especially tin; wild ones, are formidable 
ai^agonists, and have often been known to beat the tig(.*r off, and 
even to wo^nd him seriou.sly. (W. H. F.; K. L.*) 

TIGER-CAT, typically Felis iigrina, an American wild cat 
ranging from Mexico, on the east of the Andes to Paraguay and 
the central forest region of Argentina. Together the head and 
body measure something over 30 in., of which the tail counts for 
a third. The fur is grizzly grey, with black spots that do not 
form chains. The name is also applied to the Ocelot {q.v.), and 
often used of any small striped or .spotted wild cat, either from 
the western or eastern hemisphere. 

TIGER-FLOWER, known botanically as Tigridiu, a genus of 
bulbous plants (natural order Iridaceac), natives of Mexico, 
Central Ameriai, Peru and Chile. I’hey have long narrow 
plicately-veined leaves springing from the bulb and a stem bear- 
ing two or three scattered smaller leaves and above a few flowers 
emerging from a spathe. The flowers are spotted (whence the 
name tiger-flower or tiger-iris) and have free segments springing 
from a tube; the three large broad outer segments are concavcly 
spreading, the three inner arc much smaller and more erect, 
r. pavonia (Flower of Tigris) has large flowers with a golden 
orange, white or yellow ground colour. 

TIGHE, MARY (1772-1810), Irish poet, daughter of the Rev. 
William Blachford, wa^ born on the yth of October 1772. Tn 
1793 she contracted what proved to be an unhappy marriage 
with her cousin, Henry Tighe, of Woodstock, Co. Wicklow. She 
died on the 24th of March 1810, at Woodstock, Co. Kilkenny, and 
was buried at Inistioge. Mrs Tighe was the author of a poem of 
unusual merit, Psyche, or the Legend of Love, printed privately 
in 1805 and published posthumously in 1811 with some other 
poems. It is founded on the #tory as told by Apuleius, and is 
written in the Spenserian stanza. The poem had many admirers, 
and high praise is awarded it in a contemporary notice in the 
Quarterly Review (May 1811). 


TIGLATH-PILESER (Ass. Tukulti’pal-E-sarra, '' my con- 
fidence is the son of E-sarra,” i.e. the god In-Aristi), the name 
of several Assyrian kings. The numbering of thc.se kings is 
not certain. 

Tiglath-Pileser T., the son of Assur-ris-isi, ascended the 
throne c. 1120 b.c., and.w'as one of the greatest of As.syrian 
conquerors. His first campaign was against tin* Moschi, who had 
occupied certain Assyrian districts on the Ipper Euphrates; 
then he overran Commagene and eastern Cappadocia, and drove 
the Hittites from the Assyrian province of Subarti north-east of 
Malatia. In a subsequent campaign the Ass\ rian forces pene- 
trated into the Kurdish mountains south of Take Van and then 
turned westward, Malatia submitting to the invader. In his 
fifth year Tiglath-Pileser attacked (-omana in Cappadocia, and 
placed a record of his victories cngrav^(?d on copper plates in a 
fortress he built to secure his Cilician conquests, 'fhe Aramaeans 
of north Syria were the next to be attacked, and he thrice made 
his w'ay as far as the sources of the Tigris. The command of the 
high road to the Mediterranean was secured by the possession of 
the Hittite town of Pethor at the junction of the Euphrates and 
Sajur, and at An^ad he received present.s, including a crocodile, 
from the Egyptian king, and, embarking in a ship, killed a dolphin 
in the sea. He was passionately fond of the chase and was also a 
great builder, the restoration of the temple of Assur and Hadad 
at Assur {q.v!) being one of his works. 

Tiglath-Pileser II. or 111 ., son of Hadad-nirari TL, appears 
CO have reigned from about 950 to 930 b.c., but nothing is known 
alx)ut him. 

Tiglath-Pileser 111 . or IV., was a successful general who 
usur])ed the Assyrian throne on the 13th of lyyar 745 n.c., 
after the fall of the older dynasty, and changed his name of Pulu 
(Pul) to that of the famous conqueror of earlier times. In 
Babylonia, however, he continued to l)c known as Pulu. He was 
a man of great ability, both military and administrative, and 
initiated a new system of policy in Assyria whii h he aimed at 
making the head of a centralized empire, bound together by a 
bureaucracy who derived their power from the k ing. The empire 
was supported by a standing army and an eki borate system of 
finance. The first task of Tiglath-Pileser was to reduce the 
Aramaean tribes to order, and so win the gratitude of the Baby- 
lonian priests. Then he struck terror into the wild tribes on 
the eastern frontiers of the kingdom by a campaign which ex- 
tended into the remotest parts of Media. Next ciime the defeat 
of a northern coalition headed by Sar-duris of Ararat, no fewer 
than 72,950 of the enemy being captured along with the city of 
.\rpad, where the Assyrian king received the homage of various 
Syrian princes. Arpad revolted soon afterwards, but after a 
siege was taken in 740 b.c. The follow ing year Azariah of Judah 
appears among the enemies of Tiglath-Pileser, who had over- 
thrown his Ilamathite allies and annexed the nineteen districts 
of Hamath. The lonquercd populations were now transported 
to distant parts of the empire. In 737 b.c. 'riglath-Pileser again 
marched into Media, and in 735 he invaded Ararat and wasted 
the country round the capital Van to a distance of 450 miles. 
Tn 734 B.c. he was called to the help of Yahu-khazi (Ahaz) of 
Judah, who had been attacked by Pekah of Israel and Rezon 
(Rasun) of Damascus. Rezon, defeated in battle, fled to his 
capital which was at once invested by the Assyrians, while with 
another portion of his army Tiglath-Pileser ravaged Syria and 
overran the kingdom of Samaria. Ammon, Moab, Pldom and 
the queen of Sheba sent tribute, and Teima in northern Arabia 
was raptured by the Assyrian troops. In 732 b.c. Damascus 
fell ; Rezon was put to death, and an Assyrian satrap appointed 
in his stead. Tyro also was made tributary. The next year 
Tiglath-Pileser entered Babylonia, Imt it w^as not until 729 B.c. 
that the Chaldaean prince Ukin-zer (Chinzirus) was driven from 
Babylon and Tiglath-Pileser acknowledged as its legitimate ruler. 
In the early part of Tebet 727 b.c. he died, after having built two 
palaces, one at Nineveh, the other at Calah. 

See P. Rost, Die Keilschrifttexte Ti glut- Pile sers HI. (1893); 3-lsO 
Babylonia and Assyria, § v. History (" Second Assyrian Kmpirc 
and authorities quoted in § viii. Chronology. 
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TIGRANES, or DrKRAN, king of Armenia (r. 95-55 B.c.). 
Armenia had by the conquests of Alexander the Great become 
a province of the Macedonian Empire; but it was never thoroughly 
subjected U) the foreign nde. A Persian family, that of Hydarnes, 
one of the associates of Darius Ilystaspis, which possessed 
large domains in Armenia and had been invested with the 
satrapy for several generations, was dominant in the country, 
and assumed the royal title in defiance of the Seleucid. Antio- 
chiis in. the Great put an end to this dynasty about 21 1 and 
divided Armenia into two satrapies, which he^ave to two generals 
of Persian origin, the district of Sophene in the west (on the 
Euphrates and the sources of the Tigris) to ZariadiTS, the eastern 
part, called Armenia Major (round the lake of Van) to Artaxias 
{^;ec Armk>jta). After the battle of Magnesia (190) both made 
themselves independent; Artaxias conquered the valley of the 
Araxes, where he founded his new capital Artaxata (“ town of 
Artaxias, ’ said to be built by the advice of Hannibal, Strabo xi. 
528; Plul. Luc, 31). He was defeated and taken prisoner by 
Antiochus IV. Epiphanes in 165 (Appian, Syr, 45, 66), but soon 
became independent again in the troubles which followed his 
death (cf. Diod. xxxi. 22, 27a); and his successors extended their 
powder even farther against Media and the districts on the Kur. 
Put from 140 the Parthians became the dominant power east of 
the haiphrates. King Artavasdes of Armenia was attacked by 
Mithra dales II. the Great about T05 n.c. (Justin xlii. 2). He 
had to giv'e his son Tigranes (b. 140 B.c. according to Lucian, 
Macro!). 15 ; by Appian, Syr, 48, he is called “ son of Tigranes 
it that is correct, he probably was the nephew of Artavasdes) 
os hostnge to the Parthians, and he obtained his freedom only 
by ceding seventy valleys bordering on Media (Strabo xi. 
532; cf. yvi.745; Justin xxxviii. 3). Tliis sketch of the earlier 
history of Armenia is principally based upon the data giwn by 
Strabo xi. 528, 53 r seq. Tht traditions preserved by the Armenian 
historians(who fancy that an Arsacid dynasty ruled over Armenia 
since the time of Alexander) have no historical value whatever. 

Tigranes, W’lio ascended the throne in 95 or 94 n.c. (Pint. Luc, 
21), immediately began to enlarge his kingdom, lie deposed 
Artanes, the last king of Sophene from the rare of Zariadres 
(Strabo xi. 532), and entered into close alliance with Mithradates 
VT. hhipator of Ponlus, whose daughter Cleopatra he married. 
In 93 he invaded Cappadoeia in the interest of Mithradates, but 
was driven bark by Sulla in 92 (Pint. Sulla, 5; Justin xxxviii. 3). 
During his first war with Rome, Mithradates Avas supported by 
Tigranes, although he abstained from interfering openly. But 
he meanwhile began w^ar with the Parthians, whose empire was 
weakened after the deiith of Mithradates II. (about 88) by 
internal dissensions and invasions of the Scythians. Tigranes 
reconquered the valleys which he had ceded, and laid waste a 
great part of Media, down to Ecbatana (Isidor. Charac. 6), and 
the districts of Nineveh and Arbela; the kings of Atropatcnc, 
Gordyene (the country of the Carduchi, now Bohtan), Adiabene 
(the former Assyria) and Gsrocnc (Kdessa) became his vassflls, 
who attended him like slaves w^herever he W’ent; northerly Meso- 
potamia also was torn from the Parthian Empire (Strabo xi. 
532, 747; Pint. Luc, 32). In 83 he invaded Syria, defeated the 
last successors of Selcucus and occupied Cilicia, of which the 
eastern parts still belonged to the Scleucids (Justin xl. i; 
Appi.in, Syr. 48; Plut. Luc. 14, 21). In the w^ar between Mithra- 
dai(‘s and Sulla he did not interfere, but after the death of Sulla 
( 78) he occupied Cappadocia again and expelled King Ariobarz- 
anes L, the vassal of the Romans (Appian, Mithr, 67; Strabo 
xii. 539). During the next years wars are mentioned in S>Tia, 
where the princess Cleopatra Selene attempted in vain to restore 
the Seleucid rule, but was besieged in Acco and afterwards killed 
(Joseph. Ant. xiii. t6, 4; Strabo xvi. 749), and in Cilicia, where 
he destroyed the Greek town of Soli (Plut. Pomp, 28; Dio ('a.ss. 
xxxvi. 37). Tigranes now had become “ king of kings ’’ and the 
mightiest monarch of Asia. So he built a new royal city, 
Tigranocerta, on the borders of Armenia and Mc.sopotamia, 
between Mt Masius and the Tigris, where he accumulated all 
his wealth and to which he transplanted the inhabitants of 
twelve Greek towns of Cappadocia, Cilicia and Syria (Plut. Luc. 


21, 26; Appian, Mithr. 67; Strabo xi. 522, 532, 539; Plin. vi. 
26 seq.; lor the situation, wdiich is much disputed, cf. Tac..^WM. 
xiv. 24, XV. 5, ed. Furncaux). He also transplanted many Arabic 
tribes into Mesopotamia (Plut. Luc, 21 ; Plin. vi. 142). But the 
Romans could not tolerate encroachment upon their sphere of 
power, and in 69 Lucullus invaded Armenia. Tigranes wai»» 
Wten at Tigranocerta on the 6th of October 69, and again near 
Artaxata in September 68. The recall of Lucullus gave some 
respite to the two kings, who even invaded Asia Minor again. 
But meanwhile a son of Tigranes and Cleopatra, called Tigranes, 
like his father, rebelled against him (as the old man had already 
killed two of his sons, he had reason enough to be afraid for his 
life) and found refuge with the Partliian king Phraates HI., whose 
<laughter he married and who sent him back with an army 
(Appian, Mithr. 104; Plut. Pomp. 33; Dio Cass, xxxvi. 51). 
The old king now gave up all hope of resistance; he put a price 
on the head of Mithradates, and when Pompey advanced into 
Armenia and united W’ith the younger Tigranes, he surrendered 
himself to the Roman general (66 J3.c.). Pompey now changed 
his policy; he received the old T’granes graciously and gave him 
back his diadem, while he treated the son very coolly and soon 
made him prisoner. The younger Tigranes was led in triumph 
into Rome, where he found his death w hen he tried to escape from 
his confinement by the intrigues of P. Clodius in 58 (Dio Cass. 
38, 30). The father after his defeat ruled about ten years longer 
over Armenia, us vassal of the Romans. He died about 56, 
and was succeeded by his son Artavasdes. (See also Mithra- 
dates.) ^ (Ed. M.) 

TIGRE, a northern province of Abyssinia; one of the three 
principal divisions of the countiy, the others being Amhara or 
Gondar in the centre and Shoa in the south. The ras (or prince) 
of Tigrd has l.)een often a more powerful potentate than the 
nominal emperor. Tigre contains the towm of Axum (<7.2^.), 
capital of the ancient Ethiopic Empire. Adua (Adowa, q.v,) is 
the capital of the provinc'e. (wSee Abyssinia.) 

Tigrina, the dialect spoken in Ti^^rc and Lasta, is nearer the ancient 
Geez than is Amharic, the official and nlor(^ widely diffused language 
of Abyssinia. Sec J. Sclireiber, Manuel de la tanguc tif^rai (Vieni^a, 
18S7-1893); and L. tic Vito, Grammatira della tfngma* tigrigna 
(Rome, 1895). 

TIGRIS (Old Persian Tigrd, Diklat of the cuneiform inscrip- 
tions, Hiddekel of the Old Testament, Diglath of the 'Pargiim, 
Digla of the Arabs), a great river of western Asia, rising from two 
principal sources. The more western of these is about 10 m. S. of 
Lake Geuljik (Colchis of the ancients), at an altitude of 5050 ft., 
some 2 or 3 m. only from the channel of the J^uphrates, which 
here forms a peninsula by a great bend (38" lo' N., approxi- 
mately 39® 20 E.). The eastern source, which joins the main 
stream at Til (37*^ 45' N., 41° 46' E.), is itself divided into two 
branches, or rather it may be said to consist of a network of 
small streams, the most northerly of which has its origin in about 
38'' 40' N. to the west of Lake Van, and close to the headwaters 
of the Murad Sii, the eastern branch of the Euphrates, while the 
most easterly point is situated in a region about 42® 50' E., 
southward of the same lake. The two sources together drain 
the region south as the Euphrates drains the region north of the 
Taimis mountains. After the junction of the two branches the 
river pursues a winding course, gtuierally south-east, for about 
800 m. to the point of union with the Euphrates at Garmat Ali, 
wdience it is known as the Shatt-el-Arab until it empties into the 
Persian Gulf some 70, m. lower down. For some five or six 
centuries before 1908 1909 the junction with the Euphrates was 
at Korna, some 30 m. above Garmat Ali. On the western side 
there arc no tributaries at the present da)'. As late as a.d, 1200, 
however, the Arabian geographers mention a tributary, the 
Tharthar, navigable in flood time, which flow^ed from the Jaghi- 
gagh branch of the Khabiir, a tributary of the Euphrates, to the 
'rigris. Ormsby, in 1832, also reported a river, the As^s Amir, 
as coming down from the Sinjar hilis and joining the 'Tigris near 
Kal-*at Shergat, about 35° 30' N. ; but this seems now to be a dry 
bed. On the eastern side of the river, on the other hand, there 
are several important tributaries descending from the Persian 
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mountains : the Khabur, a little north of 37® N., navigable for 
rafts; the Great Zab, at 36® N., just below Nimrud, the ancient 
Calah; the Little Zab, about 35® T5' N.; the Adhem, at 34® N., 
and the ver>' large and important Diyala, a little below Bagdad, 
at 33® 15' N. 

The* course of the Tigris is much shorter than thrit of the Euphrates, 
about 11 50 m. as compiired with 1800 m., but its volume of water 
is greater, at least in its lower course. At Bagdad it has an average 
breadth of about 200 yfirds and a current in flood time of about 
m. per hour. It is navigaVdc for steamers to a point a little 
above the mouth of the Great Zab, about 30 m. south of Mosul, 
at which point navigation is blocked by two ancient dams, erected, 
apjiarcntly, to control the river for the Assyrian city of Calah, the 
ruins of which are called Nimriul by the natives after these dams, 
which they conceive to Ixi the work of that mytliicai hero. Were 
it not for these dams steamers might reach Mosul itself, at an eleva- 
tion of 353 ft. above the Persian Gulf. Two lines of steamers, an 
English and a Turkish, furnish an inade«piate service between 
Basra and Bagdad, but thcTC is no steam navigation on the river 
above the latter city. Small sailing craft na\'igato iipwanls as 
far as Sam5.rra; alxjvc this all navigation is tiownward, and by 
raft. For rafts tht; river is navigable from Diarbekr arul is termed 
by the natives '* tht^ cheap camelei*r.'* 'I'he rafts used arc the 
so-called kelleks, of wood siip[x)rted on inflated skins, which arc 
broken up at Bagilad, the woo<l sold and the skins carried back 
by caravan. 

Near the source of the Tigris, at Arghana-Ma’den, arc copper 
min(^. In the neighbourhood of Diarbekr is iron. Below Mosul, 
for some distance, occur sulphurous and bituminous spiings. There 
arc also in that neighbourhood famous mar file quarries. This 
])art of the river's course, the ancient Assyria, is also a rich agri- 
cultural region. 

From a little alx)ve the oonfluence of the Great Zab downward, 
the banks of the river arc absolutely uninhabited, an<l the river 
flows through a desert until Tekrit is reached. Ht;ginning shortly 
below Tekrit there are indications of considerable canalization, 
both for the purpose of irrigating country remote from the river, 
and also of shortening the course of the river lor navigation. In 
ancient times the country on both sides of the river w<vs well irri- 
gated below this point, the waters of the Tigris were under thorough 
control, and it and its lower tributaries, the 'Adhem and the Diyala, 
were made, by means of huge canals, to furnish great water-ways 
for the country between it and the Persian hills eastward. Of 
these canals the best kntnvn, and probably the greatest, was the 
Nahravvan, which, leaving the Tigris, on its eastern side, aliov’c 
Sain^rr<> over 100 m. north of Bagdad, rejoined it below Kut-el- 
Amara, a3 espial distance to the south. None of these canals 
is serviceable at the present time, and few carry water in any part 
of their course, even in flood time. 

\ little st^uth of Samarra the stony plateau of Mesopotamia 
emls, and the alluvial plain of Irak, ancient Babylonia, begins. 
Here the palm groves begin also, and from this point to a little 
beyond Bagdad the shores of the river arc well cultiv^atcd. At the 
point of entering the alluvial jilain the bed of the Tigris .s(;ems to 
be lower than that of the Euphrates, so that the canals run from 
the latter to the f ornuT stream. At Bagdad the T igris am 1 Euphrates 
are less than 35 m. apart, then they recede again, the Tigris bending 
eastward, until, below the Shatt-cl-Hai, they are separated by 
almost 100 m. From Bagdad downwanl, the course f)t the Tigris 
is peculiarly serpentine and shifting. The mud brought down by 
it, calculated at 7150 lb an hour at Bagflad, is not deposited in 
marshes to form alluvium, as in the case of the Euphrates, but 
although in flood time the river becomes at places an inland sea, 
rendering navigation extrenurly difficult and uncertiun, the bulk 
of the mud is deposited in banks, shoals and islands in the be<l 
of the river, and is finally carried out into the Petsian Gulf. At 
Kilt cl-Amara, approximately half way from Bagdad to Korna, 
the bed of the Tigris is higher than that of the Euphrates, and 
accordingly from this point downward its waters flow into the 
Euphrates and not vice versa. 

Shortly below Kut-el-Amara all traces of ancient canalization on 
the east side vanish, and it would appear as though much of that 
region, now largely under water at flood time, ctjiistituted an inland 
sea. On the west side, however, there are the remains of several 
canals or channels, some still carrying water, one of which, the Shatt- 
el-Hai, leaving the Tigris at Kut-el-Amara, and emptying into the 
Euphrates at Nasrieh, is still navigable. Indeed, in the time of 
the caliphate this was the channel of the Tigris, and on its banks 
stood the important city of Wasit. At a much more remote period 
also the great city of Lagash stood by or on its banks. In the 
time of the Sassanian kings, however, as at the prciscnt time, the 
Tigris occupied a more easterly course. Indeed, the lower course 
ol the Tigris, even more thap that of the Euphrates, has always 
been subject to change. Below the Shatt-el-llai the country on 
both sides of the river is practically a swamp, except where the palm 
groves have formed land. 

The Tigris begins to rise about the middle of Noveml^er and is 
highest in May and June, and lowest in September and October. 


-TILDEN 

The principal towns on its banks are Diarbekr (anc. Amida), on 
the western branch ; Bitlis, on the eastern bran< h ; Mosul ; Tekrit, 
a town dating from Persian days, said to have been founded by 
Shapur I. son of Ardashir I., formerly important, but now re- 
latively insignificant; Samarra, also called Samira, the capital of 
the caliphate from a.d, 83610892, a place of j)ilgrimage of the 
Shia Moslems, containing magnificent tombs of two of their 
Imams tlie tenth and cleventli, with another much venerated 
.shrine of the twelfth, as well as some interesting ruins;and Bag- 
dad. While the Tigris never played the same role historically 
as the Euphrates, numerous remains of antiquity are to be seim 
along its course. Cuneiform inscriptions atul bas-reliefs have 
been found at the sources of both the western and eastern Tigris, 
as well as at various points on the clitTsalong the upper course of 
both branches. Opposite Mosul are the ruins ol ancient Nineveh, 
the last capital of Assyria, and 20 m. below that the ruins of 
Calah, the second capital ; while 35 m. farther south, on the oppo- 
site bank, lies KaCat-Shergat, the ancient Assur,the original 
name-place and capital of the Assyrian Empire. A little south 
of Samarra are found remains of the Median Wall, which 
stretched south-west toward the Euphrates near Sahlaw>xh, 
marking the edge of the Babylonian alliuval plain. In this 
neighbourhood also stood the ancient Opis, At Bagdad, besides 
the memorials of the caliphate, maybe seen a few remains of the 
old Babylonian city of Bagdadu, and a dozen miles southward, 
on the east bank of the river, stands Takhti-Khesra, the royal 
palace at Ctesiphon, the most conspicuous and picturesijue ruin 
in all Babylonia, opposite which, on the other side of the river, 
are the low ruin mounds of ancient Seleucia. 

Sec W. F. Ainsworth, Researches in Assyria (1838) ; K. F. Chesney, 
Expedition to the Euphrates and Tigris (1850); \V. F. Ainsworth, 
The Euphrates Expedition (1888); Guy Lc Strange, “ L)cscrii>ti()n 
of Mesopotamia and Bagdad " {Journal of the Royal Asiatic Society y 
1895); E. Sachau, Am Euphrat und Tigris (1900). (J. P. Pe.) 

TILBURG, a town in the province of north Brabant, Holland, 
and a junction station 13J m. by rail E. by S. of Breda. A steam 
tramway connects it northwards with Waalwijk. Pop. (1905), 
4^nSi7- Tilburg has risen into importance since the separation 
of Belgium from Holland as one of the chief industrial centres 
of the south. It has Roman Catholic and Protestant churches, 
a synagogue, a cloth hall, a higher-burgher school, an art and 
music .school, and a Roman Catholic seminary. The w'oollen 
manufacture is the chief industry, besides which there are 
leather, soap, oil and tobacco factories, as well as breweries, 
tanneries and iron foundries. 

TILBURY DOCKS, on the north shore of the Thames, in the 
county of Essex, England. They lie opposite Gravesend 25 m. 
below London Bridge and about the same distance from the Nore, 
being thus within the port of London. They were constructetl 
in 1886 by the East & West India Docks Company, and were 
later owned by the London & India Docks (ompany. The 
dorks arc four in number, having, with tidal basin and entrance 
locks, a total area of 74 acres. The depth of water in the tidal 
basin k; 25 ft. at low tide ar-.d 44 ft. at high tide. The length of 
quayage is about 2J m., and there is extensive warehousing as 
well as accommodation for pa.ssengers, as the largest passenger 
steamers trading with the Port of London -lie here. Railway 
communication is provided by the London, Tilbury & Southend 
line, and there is direct connexion for goods traffic with all the 
northern lines. 

TILI)EN, SAMUEL JONES (1814-1886), American statesimin, 
was born at New Lebanon, New York, on the 9th of February 
1814. In 1834 he entered Yale University, but soon withdrew 
on account of ill health, and later studied in the University of the 
City of New York. He was admitted to the bar in 184 r, and rose 
rapidly to the front rank. In the financial troubles between 
1850 and t86o it is said that more than half the railways north of 
the Ohio River and between the Hudson and the Missouri rivers 
were at some time his clients. In spite of his activity at the bar, 
Tilden maintained an interest in politics, serving in the State 
Assembly in 1846 and in the state constitutional conventions of 
1846 and 1867. In 1848, largely on account of his personal 
attachment to Marlin Van Buren, he participated in the revolt 
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of the ‘‘ Ikirnburner ” or free-soil faction of the New York 
Democrats, and in 1855 was the candidate of the “ softshcll/’ or 
anti-slavcrv, faction lor attorney-general of the state. During 
the Civil W ar, although he opposed several of the war measures 
of President Lincoln’s administration, he gave the Union cause 
his heartiest support. In 1866 Tilden became chairman of the 
Democratic state committee, and soon came into conflict with 
the notorious “ Tweed ring ” of New York City. As the “ ring ” 
could be destroyed only by removing the corrupt judges who were 
its tools, Tildcn, after entering the Assembly Jn 1872 to promote 
the cause of reform, took a leading part in their impeachment. 
By analysing the bank accounts of certain members of the 
“ ring,” lui obtained legal proof of the principle on which the 
spoils had been divided. liis fame as a reformer brought him to 
the governor’s chair in 1874, and he at once gave his attention 
to a second set of plunderers — the “ canal ring,” made up of 
members of both parties who had been systematically robbing the 
state through the maladministration of its oinals — and succeeded 
in breaking them up. In 1876 the Democrats nominated him 
for the presidency, the Republicans nominating Rutherford B. 
Hayes of Ohio. The result was the disputed election of 1876, 
when two sets of returns were sent to Washington from the states 
of Florida, Louisiana, South Carolina and Oregon. As the 
Federal Constitution contained no provision for settling a dispute 
of this kind the two houses of Congress agreed to the appoint- 
ment of an extra-constitutional body, the “ Electoral Com- 
mission ” (q.v.) which decided all the contests in favour of the 
Republican candidates. Tilden counselled his follow'ers to abide 
quietly by the result. In 1878 the New York Tribune (Repub- 
lican) published a series of telegraphic despatches in cipher, 
accompanieil by translations, by which it attempted to prove 
that during the crisis following the election Tilden had been 
negotiating for the purchase of Uie electoral votes of South 
Carolina and Florida, Tilden denied emphatically all knowledge 
of such despatches, and appeared voluntarily before a Congres- 
sional sub-coinrnittee in New York City to clear himself of the 
charge. The attempts to implicate him in corrupt tnuisaelions 
were not successful; but his political opponents endeavoured to 
make capital in subsequent campaigns, out of the ‘‘ Cipher 
Dispatches.” The remainder of his life W’as spent in retirement 
at his country home, Greystone, near Yonkers, New York, where 
he died on the 4th of August 1886. Of his fortune (estimated at 
$5,000,000) approximately $4,000,000 was bequeathed for the 
establishment and maintenance of “ a free public library and 
reading-room in the City of New York but, as the will was 
successfully contested by relatives, only about $2,000,000 of the 
bequest was applied to its original purpose; in 1895 the Tilden 
Trust was combined with the As tor and Lenox libraries to form 
the New York Public Library. 

Sec the Writings and Speeches of Samuel J. Tilden (2 vols., New 
York, 1884) and Letters and Literary Memovials of Samuel J. Tilden 
(2 vols.. New York, 1908), both edited by John Bigelow; aiso 
Bigelow's Life of Samuel J. Tilden (2 vols., New York, 1895); 
and P. L. Haworth's The Uayes-Tilden Disputed Presidential Blection 
of 18/6 (Cleveland, 1906). 

TILE ( 0 . Eng. tigel, Ft. tuile, connected with Lat. iegula), the 
name given to flat slabs of baked clay or other material used for a 
great variety of architectural purposes, such as covering roofs, 
floors and walls. 

I . Roofing Tiles .^ — In the most important temples of ancient 
Greece the roof was covered with tiles of white marblt^ fitted 
together in the most perfect way so as to exclude the rain. In 
most cases, as in the Athenian Parthenon and the existing temple 
of Aegina, the tiles were large slabs of marble, with a flange along 
each side over which joint tiles (dp/xot) were accurately fitted 
(see A in fig. i). In the temple of Apollo at Bassae, though the 
main building was of limestone, the roof was covered with very 
beautiful tiles of Parian marble, which are specially mentioned 
by Pausanias as being one of the chief beauties of the temple. 
Some of these were found by Mr Cockerell during his excavations 

* In Eg5rpt and Assyria temples and palaces were mostly roofed 
with stone, while inferior buildings had flat roofs covered with beaten 
clay (see also Terra-cotta). 


at Bassae early in the 19th century.- In design they resemble 
the other examples mentioned above, but are peculiar in having 
a joint piece worked out of the same slab of marble as the adjacent 
tiles (see B in fig. i) at great additional cost of material and 
labour, in order to secure a more perfect fit. Fig. 2 shows the 




Fig. I.— Examples of roofing tiles from Greek Temples. 

A, B, Marble tiles from Aegina D, Sketch showing method of 
and Bassae, showing two jointing at the lower edge, 

methods of working the E, Longitudinal section of a clay 
joint tiles. joint-tile (apf^ius). 

C. C, Clay tiles from Olympia. F, Joint- tile with peg to fix it. 

way in which they were set on the roof. Great splendour of 
effect must have been gained by continuing the gleaming white 
of the columns and walls on to the roof. All along the eaves each 
end of a row of joint tiles was usually covered by an antefixa, an 
oval topped piece of marble with honeysuckle or some other con- 
ventional pattern carved in relief.^ In must cases the Greeks 
used terra-cotta roofing tiles, shaped like the marble ones of fig. i, 
A. Others were without a flange, being formed by a eunvave 
upper surface to prevent the rain getting underneath the joint 
tiles. The lower edge of the tile, whether of marble or of clay, 
was usually half-lapped and fitted into a corresponding rebate in 



Fig. 2. — Perspective sketch showiiuc the arrangement of tiles B in 
fig. I. at Bassae. 

B, B, Dowels to fix the joint-tiles. C. Tilting piece, a, a, Flat 
surface of tiles. 

the upper edge of the next tile (see D in fig. i). 'fhe op/xot also 
were half-lapped at the joints (sec E in fig. i). All these were 
usually fastened with bronze nails to the rafters of the roof. In 
some cases each joint-tile had a projecting peg to fix it to the 
next dp/ios, as shown at F. In the temples of Imperial Rome 
marble roofing tiles were used like those shown at fig. i. Tliese 
were copied from Greek work along ww'th other salient archi- 
tectural features. For domestic and other less important work 
clay tiles (tegulac) were employed, d( the form shown in A, fig. 3. 
These are narrower at the lower edge, so as to fit into the upper 

- See Cockerell, Temples of Aegina and Bassae (London, i860). 

^ Marble tiles are said to have been first made by Byzes of Naxos 
about 620 li.c.; see Pausanias v. 10, 2. 
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edge of the next tile and the joints were covered with a semi- 
circular joint tile (imbrex). Rows of terra-cotta antefixae were 
set along the eaves of the roof, and were often moulded with 
very beautiful reliefs. In localities which supply laminated 
stone, such as Oloucestershire and Hampshire in Britain, the 
« Romdns often roofed their buildings with stone tiles fastened 



Fig. V 

A, Section and elevation of the clay tiles commonly used in ancient 

Rome. 

B, Roman stone tiles, each fixed with one iron nail at the top angle. 

C, Pan-tiles used in medieval and modern times. 

with iron nails. Fig. 3, B, shows an example from a Roman villa 
at Fifchead Neville, in Dorset, England. Each slab had a lap of 
about 2" over the row of tiles l^low it; many large iron nails were 
found with these stone tiles. 

In a few cases, in the most magnificent temples of ancient 
Rome, as in those of Capitoline Jupiter and of Venus and Rome, 
and also the small circular temple of Vesta ^ tiles of thickly 
gilded bronze were used, which must have had a most magnificent 
effect. Those of the last-named building are specially mentioned 
by Pliny (//..V. xxxiv. 7) as having been made of Syracusan 
bronze--— an alloy in great repute among the Romans. The 
I^ronze tiles from the temples of Jupiter Capitolinus and of Venus 
and Rom? were taken by Pope Honorius I. (625-638) to cover the 
Ijasilica of St Peter, whence they were stolen by the Saracens 
during their invasion of the Leonine city in 846.^ 

In medieval times lead or copper ** in large sheets was used for 
the chief churches and palaces 01 Europe; Imt in more ordinary 
work clay tiles of very simple form were employed. One variety, 
still very common in Italy, is. shown in C, fig. 3. In this form of 
so-called “pan-tile’^ ciich tile has a double curve, forming a 
te^ula and imbrex both in oni?. Stone tiles were also very common 
throughout the middle ages. Another kind of roofing tile, 
largely used in pre-Norrnan times, and for some centuries later 
lor certain purposes, was made of thin pieces of split wood, 
generally oak; these are called “shingles.” They stand the 
weather fairly well, and many old examples still exist, especially 
on the wooden towers and spires of East Anglia. 

At the present day, when skite is not used, tiles of burnt clay 
are the ordinary roofing material, and many complicated forms 
have been invented to exclude rain. Most of these are, however, 
costly and do not answer better than the rectangular tile about 
9 by 6 in., fastened with two copper 01 even stout zinc nails, 
and well bedded on mortar mixed with hair. For additional 
security clay tiles are usually made with two small projections 
at tlic upper edge, which hook on to the battens to which they 
are nailed. The district round Broseley (Shropshire) is one of the 
chief centres in England for the manufacture of roofing tiles of 
the l>eiter sort. The common kinds are made wherever good 
^ The dome of the Pantheon was covered with tiles or plates 
of bronze thickly gilt, as were also the roofs of the forum of Trajan. 

‘ Bronze tiles for small buildings such as this wore usually of 
a pointed oval form, something like the feathers of a bird. This 
kind of tiling is callcfl pavonal^um by Pliny, ll.N. xxxvi. 22. 

^ i^art of the bronze tiles had been .stripped from the temple of 
Jupiter by the Vandals in 455; scjc Proc’opius, Bell. Van. i. 5. 

* The gilt domes of Moscow arc examples of this use of copper. 
Stjc also the domed churches at Rotterdam, Amsterdam, Hamburg 
and Lubcck. 


brick-clay exists. In some places pan-tiles are still used and have 
a very picturesque effect; but they are liable to let in the rain, as 
they cannot be securely nailed or well bedded in mortar. In 
Glouce.stershirc, Yorkshire, north-cast Lancashire and other 
counties of England, stone tiles are still employed, but are 
rapidly going out of use,* as they require very strong roof timbers 
to support them, and the great extension of railwa^^s has made 
the common purple slates cheap in nearly every district. The 
green slates of the Lake District are now extensively used for this 
purpose, often with excellent effect. 

Some of the mosques and palaces of Persia are roofed with 
the most magnificent, enamelled, lustred tiles, decorated with 
elaborate painting, so that they shine like gold in the sun. 
They were specially used from the 13th century to the 15th. 
In style and manufacture the finest of them resemble the 
frieze shown in fig. 5. 

2. Wall Tiles.-- These are partly described under Mural 
Decoration In mo.st Oriental countries tiles were 

used in the most magnifi- 
cent way throughout the 
middle ages especially in 
Constantinople, Broussa, 

Damascus, Cairo, Moorish 
Spain, and in the chief 
towns of Persia. Fig. 4 
shows a fine example 
from a mosque in Damas- 
cus. From the 12th to 
the 16th century a special 
kind of lustred tiles was 
largely employed for 
dadoes, friezes and other 
wall surfaces, being fre- 
quently made in large 
slabs, modelled boldly in 
relief with sentences from 
sacred books or the 
names and dates of reign- 
ing caliphs. Tlie whole 
was picked out in colour, 
usually dark or turquoise 
blue, on a ground of 
rream-white enamel, and 

in the last firing minute ornaments in copper lustre were 
added over the whole design, giving the utmost splendour 
of effect (see fig. 5). Great skill and taste are shown by 
the way in which the delicate painted enrichments arc 



Fig. 4.- 


-Wall Tilos from Damascus, 
the iGth century. 



Fig? 5. — Persian Lustred Tiles of the 13th century, fonniiig 
part of a frieze. 


made to contrast with the bold decoration in relief. These 
lustred tiles sometimes line the praycr-niche in houses and 
mosques; in such cases the slabs usually have a conventional 
representation of the kaaba at Mecca, with a lamp hanging in 
front of it and a border of sentences from the Koran.® The 
mosques of Persia are specially rich in this method of decoration, 


For the enamelled wall tiles of ancient Egypt, see Ceramics. 

® The Victoria and Albert Museum, London, contains many 
fine examples of the early as well as of the later sorts, like those 
shown in fig. 4. 
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magnificent examples existing at Natenz, Seljuk, Tabriz, Isfahan 
and other places.^ Indian tile-work is specially described in the 
article Kashi. 

Stamped Spanish tile decoration in its earliest form was an 
imitation of mosaic, pieces of enamelled tile of various colours 
being arranged in geometrical patterns, or combined with glass 
or Slone for the purpose. In the 14th and 15th centuries this 
process was supplanted by one in which the variously shaped and 
coloured sections of tile were separated by means of narrow bands 
of the same material, enamelled in white and disposed in various 
combinations of geometrical interlacing. Of this kind are the 
bulk of the Alhambra tiles. But the tediousness of the process 
gave rise, about 1450, to what is known as the cuerda seca (or 
“ dry cord method, in which narrow fillets at the edges of the 
separating interlacings were first stamped upon the tile itself and 
filled with clay and manganese; these being fired (thus forming 
a “ dry cord or line) formed shallow compartments which 
were in turn filled with coloured enamel, white being used for the 
interlacings themselves. The process was much in vogue in 
Andalusia and Castile until about 1550, when there arose the 
method de cuenca in which the parts of the design to receive 
different coloured enamels were stamped, slightly concave 
(cueyica — a bowl or socket), their edges alone being left in relief. 
This process lasted until about the commencement of the i8th 
century. 

At Manises, Paterna and elsewhere in Valencia, soon after the 
middle of the 14th century there commenced an extensive pro- 
duction of white enamelled tiles painted with designs in blue 
(more rarely in lustre and manganese) for wall and pavement 
decoration. This manufacture continued throughout the 15th 
century and produced some of the finest freehand tile designs that 
are known to-day. d'he motives included figure compositions, 
animals, plants, coats of arms, &c., drawn with great skill and 
facility. Most of these tiles are to be found in old houses in the 
city and province of Valencia. 

In Catalonia, in the i6th century, blue and white painted tiles 
were produced in imitation of those of Valencia. For the most 
highly finished of these stencils were employed to block out the 
designs. 

Polychrome painting upon tiles in the Italian manner was 
introduced into Spain by Niculose Francisco of Pisa, who settled 
at Seville (1503-1508) and executed altar-pieces and architectural 
details in tile-work. This imported Italian style was much 
affected for armorial decoration. 

In the idth and 17th centuries tiles of a coarse kind of majolica 
were used lor wall decoration in southern Spain; some rich 
examples still exist in Seville. These were the work of Italian 
potters who had settled in Spain. 

Literature. — A. Vein de l^ut, Hispano- Moresque Ware of the 
XVth Century (1904); G. J. do Osma, Apunies sobre ceramica 
morisca : textos y documentos valencianos, No. / (1906), and “Los 
Lctreros ornaincntalcs cn la ccramica morisca del siglo XV.'* (in the 
review Cultura espaflola, Xo. ii.. 190O); J. Font y Guma, Rajwlas 
valencianas y catalanas {1905); J. Gesloso y Peroz, Historia de los 
barros vidriados sevillanos (190.4). • 

3. Floor Tiles . — After the development of painted and lustred 
tiles in Spain and Italy for the decoration of wall surfaces, they 
were also introduced, during the latter part of the 15th and the 
first part of the i6th centuries, as pavements, especially in the 
chapels of the famous cathedrals of those countries. Compara- 
tively few examples of these pavements now exist, as the majolica 
enamel was too soft to stand the wear of the feet of worshippers. 
The earliest known pavement of this type is that in the church of 
San Giovannia Carbonara in Naples, which is dated, approxi- 
mately, 1440. The tiles, square and hexagonal in shape, are coated 
with white enamel and are painted chiefly in dark blue, with 
touches of green and purple. The British Museum, the Louvre 
and other museums have secured odd examples of these tiles. 
It seems probable from the technical methods of the work that it 
was produced by a Spanish or even a Moorish hand. It is well 
known that Moorish tile-makers did travel both into Italy and 
into France to embellish the palaces of great nobles or the chapels 
^ See Coste, Monuments de la Perse (Paris, 1867). 
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they founded. There is the well-known instance of the Moorish 
potter, Jean de Valence, who, in 1384, was brought to France by 
Jean de Berry to make tiles for the adornment of his ducal palace 
at Poitiers. One of the mast important of these early majolica 
pavements is that made for the Convent of San Paulo at Parma, 
now in the museum of that town, which was probably laid down 
in 1482. One of the south chapels in the church of S. Matia deU 
Popolo in Rome has a very fine pavement of painted tiles, 
executed probably at Forli, about 1480, for Cardinal della Rovere 
(Julius II.), whose arms — an oak tree — are repeated over and 
over again among the rich decorations. A still more magnificent 
tile floor, in the uppermost of Raphael’s Vatican loggte, is men- 
tioned in the article Della Robbia, where also are described the 
exquisite, enamelled tiles which Luca della Robbia made as a 
lx)rder for the tomb of Bishop Federighi at Fiesole near Florence. 
Fine examples of tile pavements of i486 exist in the basilica of 
S. Petronio at Bologna. The chapel of St Catherine at Siena and 
the church of S. Sebastian© at Venice have majolica pavements 
of about 1510. Fig. 6 shows an example of about this date from 



(Victoria ami Albert Museum.) 

Fig. 0. — Majolica Paving Tilos from Siona, made in 1 509. 

the Petrucci Palace in Siena, now in the Victoria and Albert 
Mu.seum. In the early part of the 16th century majolica tiles 
from Spain were occasionally imported into England. At the 
south-east of the mayor’s chapel at Bristol there exists, though 
much worn, a fine pavement of Spanish tiles dating from about 
1520. Others have been found in London, at Newington Butts, 
and in other places. 

Long before the southern nations of Europe were introducing 
their painted majolica tile pavements, a much more practical 
type of flooring tile was in use in Germany, France and England; 
of these the English encaustic tile pavements, dating from the 
early years of the 13th century to the end of the 16th century, 
are particularly important and beautiful. These Northern 
peoples had no knowledge of enamels and colours such as was 
possessed by the contemporary tile-makers of Moorish Spain 
or of Italy, and they were confined to the native red;-brick earths 
and white pipeclays for their materials. The method of 
decoration was as .simple and homely as the materials. Slabs 
of ordinary red-brick clay freed from pebbles, but not fnjni grit 
or sand, were shaped by pressing cakes of clay into a mould of 
wood or baked clay, carved in such fashion that when the clay 
was just hard and dry enough to be removed from the mould 
the important elements of the de^n were formed as sunk cells 
divided by broad raised outlines. While this red tile was still 
soft and plastic, a thickish paste of pipeclay or other light 
burning clay was poured into the cells and allowed to stiffen. 
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When the whole had dried sufficiently the surface was scraped 
level, with a thin sharp tool, with the result that the tile appeared 
with a kind of cloisonne design, the cloisons or boundaries 
of the cells being, of course, the upstanding ridges of the moulded 
red tile.^ Over the surface of the tile finely powdered galena 
(native sulphide of lead) was freely dusted, and the whole was 
-fired •at one operation with the resulting production of a tile 
or tiles bearing a yellowish white pattern relieved against red 
or chocolate, and glazed with a natural lead glaze, which was 
much harder and better adapted to resist wear than the majolica 
glazes of Spain or Italy. The origin of this type of pavement 
tile is still obscure; one idea is that they were a development 
of the Roman Mosaic pavement, for, in examples discovered 
at Fountains Abbey and at Prior Crauden’s Chapel, Ely, in 
which the tiles were of great variety of form and size, and, in- 
stead of the patterns being wholly inlaid in the tiles themselves, 
the design is, to a large extent, produced by the outlines of 
the individual pieces, which, in the later examples, are cut to the 
forms required to be represented, including the subject of the 
“ 'I'cmptation of Adam and Eve,” trees, lions, &:c., the tesserae 
being also enriched with what may be more strictly called 
encaustic decoration. The more probable origin of this method 
of work seems, however, to be a development of the pavement 
tiles with simple incised designs w^hich wTre made in the northern 
parts of Burgundy, in the Rhine Valley and in Flanders. 
Most interesting examples of these incised tiles are to be found 
in the cathedral of St Omer, which arc known to be of the 12th 
century, and it seems impossible to resist the conclusion that 
such incised work forms the starting-point of the English 
encaustic tile-makers. A similar piece of w ork exists in Canter- 
bury Cathedral, where w'e have stone tiles engraved with pictorial 
designs, the sunk parts being filled with a dark cement — this 
pavement also belongs to the 12th century. 

Four styles of decoration are found on medieval Gothic tiles 
(i) incised or impressed, (2) raised, (3) inlaid, (4) slip-painted. 
It is to the third of these groups- -the inlaid — that the name of 
“ encaustic ” tiics had been particularly given. The manu- 
facture of medieval Gothic tiles was apparently the secret of 
certain. religious houses in England, belonging either to the 
Benedictifte or the Cistercian Orders. The earliest date at 
which we have tangible proof of the existence of this art is 
1237, in which year it was ordered that the king’s little 
chapel at Westminster should be paved with “ painted tile ” : 
“ mandatum est, etc., quod Parvum capellam apud Westm. 
tegula picta decenter paveari faciatis,” Rot. Claus. 22, 
Henry III. M. 19, a.d. 1237-38. In 1840 the removal of a 
wooden floor in the chapter-house at Westminster, exposed 
to view' a tile pavement in good preservation which, though 
it can hardly be the pavement in question, is evidently of 
contemporary manufacture. 

The finest and most artistic of these early English tiles 
were those found in Chertsey Abbey in Surrey. They were 
found in a very fragmentary condition on the Abbey site, but 
have been to a great extent pieced together by Mr Shurlock. 
Practically all the tiles that have been recovered are now in the 
British Museum (a number of them were formerly in the archi- 
tectural museum at Westminster). They present a remarkable 
series of illustrations from the English romance of Sir Tristram 
and of events in the history of Richard Cceur-de-Lion (see 
Hobson’s Catalogue of English Pottery in the British Museum , 
pi. ii.). Mention should also be made of the tile pavement 
discovered at the abbey of Halesowen in south Staflordsliire. 
Many of these tiles are of very similar design to those of Chertsey, 
while some appear to have been made from the same moulds. 
From the evidence of inscriptions it would appear that this 
pavement was laid down in the latter part of the 13th century. 

Combinations of tiles forming a cross were frequently used as 

1 It interesting to note ^ho similarity of technique between 
the English encaustic tiles, and the later methods of Hispano- 
Moorish work. The English filled their cells in the surface of the 
tiles with another clay, the Spanish-Moorish potters with coloured 
glaze. 


mortuary slabs; an example is in Worcester Cathedral in situ, 
whilst detached component tiles of similar slabs are to be found 
in other ancient churches. 

Encaustic tiles arc almost exclusively used for pavements, 
but an interesting instance of their employment for wall decora- 
tion occurs in the Abbey Church of Great Malvern, where the se 
tiles have probably been originally used to form a reredos, and 
bear designs representing Gothic architectun* in perspective, 
have introduced into them the sacred monogram “ l.II.S.,” 
the crowned monogram of ” Maria,” the symbols of the Passion, 
the Royal Arms and other devices. This example is also inter- 
esting as bearing the date of its manufacture on the margin 
“Anno R.R. H.VI. XXXVJ.,” that is the thirty-sixth year ol 
the reign of Henry VI. (1457-1458). 

Kilns for tile-burning have been fi)und at Bawsey, near J.ynn, 
Norfolk; Malvern, containing some i5th“Centiiry tiles; Repton; 
Farringdon Street, London; and Great Saredon, in Staffordshire, 
with tiles of the i6th century. 

Literature.- -John Gough Nicholls, Kxanif^les of Encaustic 
Tilts (i 8.|5); Henry Shaw. Specimens of Tile Pavements (1858); 
'r. Oldham, Ancient Irish Pavement Tiles\ Frank Renaud, “ The 
Uses and Teachings of Ancient Encaustic Tiles " {Trans. Lancashire 
and Cheshire Antiquarian Society, vol. ix.); W. \V. I’ocock's article 
in The Sinrey Archaeological Collections (1885); J. R. Holiday on 
“ Halesowen," in Transactions of the Birmingham and Midland 
Institute (1871); Manwaring Shurlock, Tiles from Chertsey Abbey 
(1885); Major lleales, E.S.A., The Chertsey Tiles (1880); W. Burgess, 
in The Builder (July 24, 185S). 

With the downfall of the monasteries in the reign of Henry 
VIII. the making of encaustic tiles in England appears to liave 
come to an end, and for nearly tw'o centuries foreign tiles were 
imported from Germany, the Netherlands, Italy and Spain, 
or w'orkmcn from those countries must have practised their 
art here. There are in evidence the well-known green glazed 
tiles in the British Museum which, if made in England at all, 
are obviously inspired by contemporary German work, and the 
tiles iLsed in the house of Sir Nicholas Bacon {c. 1509 1579) 
are obviously the work of an Italian majolist, whether they 
w'crc made in Italy or in England. Increasing intercourse 
w'ith the Netherlands brought into this country and, during 
the 17th century into the American colonies, the famous Delft 
tiles, painted either in blue, or in blue and manganese purple, 
on a tin enamel ground like that of the contemporary Delft 
pottery. From the i6th century onwards every country in 
Europe continued to make tiles by methods strictly analogous 
with their contemporary pottery (see Ceramics). Thus wt 
have in Italy and Spain, throughout the 17th and i8lh centuries, 
wall tiles in the style of the debased Italian majolica; in Ger- 
many ii con^^inuation of the ancient German stove tiles, either 
glazed with green, browm or black glaze, or bearing painted 
designs in the crude colours characteristic of the contemporary 
German pottery; in Fram-e there w'ere, first, the painted 
tile pavements of Masscot Abaquesne of Rouen (1542-1557), 
anA later the decorative tiles produced at Rouen, Nevers, 
Marseilles and elsewhere, always in the style of the current 
pottery of the same centres; and painted tiles for the decoration 
of fireplaces and for use as wall panels formed a considerable 
part of the output of the Dutch factories. Wherever imita- 
tions of Delft ware were made, in England, Germany or the 
north of France, the manufacture of similar tiles naturally 
followed; and at Lambeth, Liverpool and Bristol, the chief 
centres this industry in England, large quantities of tiles 
were made, e.spccially during the 18th century. The tiles 
produced at Lambeth and Bristol factories were invariably 
painted after the manner of their Dutch prototypes, but during 
the latter half of the i8th century Liverpool became famous 
for its printed tiles, in which designs, mostly in black, trans- 
ferred from engraved copper plates, took the place of hand- 
painting. Fine examples of all these 18th-century English 
tiles are to be found in the British Museum; the Guildhall 
Museum; the Victoria and Albert Museum, London; and in the 
j museums at Liverpool and Bristol. 

I During the 17th and i8th centuries the old painted and 
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decorated pavement tiles seemed to have been entirely replaced 
by the common buff or red terra-cotta “ quarries ” so largely 
used in farmhouse kitchens, dairies, &c., and it is to the 
painted tiles fur walls and fireplaces that we have to look for 
the progress of the art. 

The modern revival of tile-making in Europe dates from 
about 1830, when Samuel Wright, a potter of Shelton, near 
Stokc-upon-Trent, was granted a patent for the manufacture 
of tiles by mechanical means. His patent was extended for 
fourteen years, and in 1844 was purchased, in equal shares, by 
Herbert Minton — head of the famous firm of Mintons, of Stoke- 
upon-Trent — and Fleming St John, of Worcester. In 1848 
the firm of Mintons acquired the sole right of the patent, and 



Fig. 7 . — A Panel of De Morgan's. 


lor many years Mintons were the most famous tile manufacturers 
in the world. In 1850 the firm of Maw & Co. purchased the 
remaining stock of encaustic tiles made at Worcester and, on 
the expiration of Wright’s patent, commenced to manufacture 
at the old works at Worcester, removing in 1851 to Benthall, 
Shropshire, and afterwards, about 1887, to their present works 
at Jackfield in the same district. 

hrom the methods thus invented in England all the modern 
processes of tile-making have sprung. In some cases they re- 
semble the old “ plastic ” method of encaustic tile-making as it 
was practised in England in the middle ages, except that the 
tile is finally pressed in a mechanical press. 

The tile-makers of this mid-Victorian period owed much of 
their success to the birth of modern Gothic architecture, and 


975 

many of their designs were produced by such famous architects 
as Pugin, Gilbert Scott, Street, &c., so that between 1850 and 
1880 encaustic tiles had a great vogue for pavement work not 
only in England, but in all civilized countries, and fine examples 
of the rich encaustic pavements made at Mintons', Maw's, or 
Godwin's of Hereford, are to be found in most of the restored 
cathedrals and churches of this period. • ^ 

Side by side with the revival of this ancient process, there 
was developed an essentially modern process of manufacturing 
by compressing pulverized clay in metal dies under a screw press. 
This was the outgrowth of a patent granted to Richard Prosser 
in 1840, and worked out and perfected at the works of Minton 
at Stoke-on-Trent. The advantages of this method of manu- 
facture consist in (a) greater rapidity in execution than can be 
effected by the plastic method, and (b) the ^eater mechanical 
accuracy of the finished tile due to the steel dies used in shaping 
the tile and to the diminished contraction in drying and firing. 
This essentially modern method of tile-making is really an out- 
come of the methods introduced in the manufacture of English 
earthenware (see Ceramics), and it has not only been extensively 
developed in England, but has been adopted, practically without 
modification, in all the leading countries of Europe and in the 
United States. 

The manufacture of tiles by the compression of powdered 
clay rendered possible the introduction of many varieties — 
plain, inlaid, embossed and incised. The designs in these cases, 
though generally based on old work, are so different, especially 
in mechanical finish, that they form a class of tiles entirely 
distinct from old work. Economically, and for all practical 
purposes, they afford a style such as the world has never before 
seen, but, like many modern productions — perfect in execution 
and finish — they lack the spontaneity and artistic charm of 
the work of bygone days. 

Since the middle of the 19th century artist-potters in many 
countries have gone back to the ancient methods of production 
for richly painted tile panels, and, in this connexion, the pro- 
ductions of Deck in France, William de Morgan and Pilkington's 
in England, mark a distinct departure from contemporary 
modern work. 

The extended use of tiles for interior decoration ha^ created 
I a large trade in these articles, either for wall or floor decoration. 
Among the most important firms engaged in this branch of 
the ceramic industry must be mentioned Mintons, Hollins & Co., 
Maw & Co., and Pilkington's in England; Villeroy & Boch in 
Germany; Utschneider & Co. in France; Boch Freres in Belgium; 
Thooft & Labouchere at Delft, Holland; and the American 
Encaustic Tile Co., in the United States. 

Literature. — Besides the works mentioned in connexion with 
special sections in tho text a good dt^l of information about tiles 
j in general, and modern tiles in particidar, will bo found in Furni- 
I val, Leadless Decorative Tiles, &c. ; L. L. jewitt. Ceramic Art of 
Great Britain] see also Forrer, Geschichte der europdischen Bliesen- 
Keramik. (W. B.*) 

TILLEMONT, S^BASTIEN LE NAIN DE (1637-1698), French 
ecclesiastical historian, was born in Paris on the 30th of Novem- 
ber 1637. His father, a wealthy member of the legal class, 

I being a devoted Jansenist, the boy was brought up in the little 
schools of Port Royal. Here his bent towards historical study 
was warmly encouraged, and in 1660 he was made a tutor in 
the seminary of Buzenval, Jansenist bishop of Beauvais. Ten 
years later he came back to Paris, and was eventually persuaded 
(1676) to enter the priesthood, and become a chaplain at Port 
Royal. In 1679 the storm of persecution drove him to settle 
on his family estate of Tillemont, between Montreuil and Vin- 
cennes. There he spent the remainder of his life, dying on the 
loth of January 1698. He was buried at Port Royal; in 17 ii, 
on the desecration of the cemetery, his rernains were transferred 
to the church of St Andr^ dcs Arcs in Paris. 

From the age of twenty he was at work on his two great books— 
tho Mimoires pour servir A Vhistoi%s eccUsiasttque des six premiers 
siicles, and the Histoire dcs empereurs during the same penod. 
Both works began to appear during his lifetime — ^the Histoire m 
1690 the Mimoires in 1693— but in neither case was the publication 
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finished till long after his death. To his modesty Bossuet bears 
witness, when he told him to stand up sometimes, and not be 
always on his knees before a critic. Cibl>on vouches for his learn- 
ing, when (in the 47th chapter) ho speaks of “ this incomparable 
guide, whose bigotry is overbiilancctl by the merits of erudition, 
diligence, veracity and scrupulous minuteness.” There is a full 
account of his life in the 4tli volume of Saintc-Bciive's Port Royal. 

• TIUEY» SIR SAMUEL LEONARD (1S18-1896), Canadian 
statesman, was born at Giigctown, New Brunswick, on the i8th 
of May 1818, the son of Samuel Tilley, an American Loyalist, 
who had settled in St John in 1783. In 1850 he was elected 
to the local legislature as a Liberal representative of St John. 
He soon became prominent from his opposition to the liquor 
traflic, and in 1855 persuaded the assembly to pass a prohibitory 
law, which proved a failure, and was repealed. From i860 to 
March 1865 premier of the province, and was prominent 

in organizing the conference on the union of the maritime 
provinces, which met at Charlottetown in 1864, and which soon 
widened into a discussion of Canadian federation. In 1865 
he was defeated in a general election on the federation question, 
but returned to power in 1866, partly through an intrigue of the 
colonial office. From 1868 till November 1873 held various 
portfolios in the Dominion cabinet; from 1873 ^^ 7 ^ he was 
lieutenant-governor of New Brunswick, but in 1878 was again 
elected as member for St John, and entered the Conservative 
cabinet as minister of finance. Later in 1878 he introduced 
and carried through parliament the national policy” of 
protection, on which issue the election of 1878 had been w^on. 
The tariff so introduced became the basis of Canadian financial 
policy. In October 1885 ill health fon^cd him to retire from 
the cabinet, and he was again appointed lieutenant-governor 
of New Brunswick, which position he held till 1893. lie di(‘d 
on the 25th of June 1896. In 1879 he was created K.C.M.G. 
His kindly and honourable private character was admitted by 
all; his political merits are judged differently by advocates and 
opponents of the policy of protection which he introduced, but 
of his financial ability and grasp of detail there is no doubt. 

His Life, by James Ilaniiay (1907), forms one of the ” Makers of 
Canada Series.*^ 

JILLOPONTIA, a group of mammals of uncertain position, 
typified h'f Tillotherium from the Middle F^ocene of Wyoming, 



{From Marsh.) 

Skull of Tillotherium fodiens. ( j iiat. size. 


and perhaps including Esthonyx from the Lower Eocene of the 
same district, and other genera from the .same horizon in both 
North America and Europe. In Tillotherium the skull is decidedly 
rodent-like, with an elongated cranial and a short facial portion, 
and a small brain-cavity; the jugal bone occupying the middle 
of the zygomatic arch. The dentition, of which the formula is 
2. c, {, />. fn. -j, also approximaXes to the rodent type, the 
canines being minute and functionlcss, and the first pair of 
incisors large and chisel-like. On these and other grounds it 
has been suggested that Tillotherium (of which the greater part 
of the skeleton is known) indicates the ancestral form of the 
Rodentia. Professor Max Weber considers, however, that 
such a view has but little justification. Relationship with the 
Ungulata and Carnivora hasfalso been suggested; if there be 
any with the latter, it must have been with the mo.st primitive 
forms, as the plantigrade feet arc furnished with five toes carry, 
ing long pointed claws. 


Possibly Platychoerops richardsoni, from the LowtT Eoceno Lon clou 
Clay, belongs to the group. (K. L.*) 

TILLOTSON, JOHN (1630-1694), English archbishop, was the 
son of a Puritan clothier in Sowerby, Yorkshin', where he was 
born in October 1630. He entered as a pensioner of (larc Hall, 
Cambridge, in 1647, graduated in 1650 and vas made fellow 
of his college in 1651. In 1656 he became tutor to the son of 
Edmond Prideaux, attorney -general to Cromwell. About 1661 
he was ordained without subscription by T. S) (lserf, a Scottish 
bishop. Tillotson was present at the Savo)' C'onfercnce in 
1661, and remained identified with the Prcsb\ tcrians till the 
passing of the Act of Uniformity in 1662. Sht)rtly afterwards 
he became curate of Cheshunt, Ilerts, and in June 1663 rector 
of Kedington, Suffolk. He now devoted himself to an exact 
study of biblical and patristic writers, especially Basil and 
Chrysostom. The result of this reading, and of the influence 
of John Wilkins, master of Trinity College, C ambridge, was 
seen in the general tone of his preaching, whi( h was practical 
rather than theological. He was a man of the world as well as 
a divine, and in his sermons he exhibited a tact which enabled 
him at once to win the ear of his audience. In 1664 he became 
preacher at Tuncoln’s Inn. The same year he married Elizabeth 
French, a nicce of Oliver Cromwell; and he iilso became 'I’uesday 
lecturer at St Lawrence, Jewry. Tillotson employed his contro- 
versial weapons with some skill against atheism and popery. 
In 1663 he published a characteristic sermon on “The Wisdom 
of being Religious,” and in 1666 replied to John Sergeant’s Sure 
Footing in Christianity by a pamphlet on the “ Rule of Faith.” 
The same year he received IIk* dt^gree of D.D. In 1670 he 
became prebendary and in 1672 dean of Canterbury. In 1675 
he edited John Wilkins’s Principles of Natmal Religion , com- 
pleting what was left unfinished of it, and in 1682 his Sermons. 
Along with Burnet, Tillotson attended Lord Russell on the 
scaffold in 1683. He afterwards enjoyed the friend.ship of Lady 
Russell, and it was partly through her that he obtained so much 
influence with Princess Anne, who followed his advice in regard 
to the settlement of the crown on William of Orange. He 
possessed the special confidence of William and Mary, and was 
made clerk of the closet to the king in March 1689. It was chiefly 
through his advice that the king appointed an ecclesiastical 
commission for the re(‘onciliation of the Dissenters. In August 
of this year he was appointed by the chapter of his cathedral 
to exercise the archiepiscopal jurisdiction of the province of 
Canterbury during the suspension of Bancroft. He was also 
about the same time named dean of St Paul’s. Soon afterwards 
he was elected to suc ceed Sancroft; but accepted the promotion 
with extreme reluctance, and it was deferred from time to time, 
at his request, till April 1691. In 1693 he published four lec- 
tures on the vSocinian controversy. His attempts to reform 
certain abuses of the Church, especially that of clerical non- 
lesidencc, awakened much ill-will, and of this the Jacobites 
took advantage, pursuing him to the end of his life with insult 
ancF reproach. He died on the 22nd of November 1694. 

For kis manuscript sermons 'I'illotsoiFs widow received 250(1 
guineas. Ralph Barker edited some 250 of them together witli 
the ” Rule of Faith ” (1695-1704). In 1752 an edition appeared 
in 3 vols., with Life liy Thomas Birch, compiled from Tillotson 's 
original papers and letters. Various selections from his sermons 
and works have been published separately, e.g. by G. W. Weldon 
in 1880. 

TILLY, JOHANN TZERCLAES, Count of (1559-1632), 
general pf the Catholic League in the Thirty Years’ War, was 
born in 1559 at the chateau of Tilly in Brabant. He was 
destined for the priesthood and received a strict Jesuit educa- 
tion. But, preferring the career of a soldier, heentered a Spanish 
foot regiment about 1574 as a volunteer, and in the course of 
several campaigns rose to the command of a company. This 
being reduced, he .again became a simple pikeman, and as such 
he took part in the famous siege of Antwerp by Parrna, whose 
army afforded the best training in the art of w:ir then obtain- 
able, lie distinguished himself by his bravery, and the duke 
of Lorraine gave him the governorship of Dun and Villefranche, 
which he held from 1590 to 15(94. Henry IV. made tempting 
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offers, which were refused, to induce him to enter the service 
of France. Somewhat later he left the Spanish service for that 
of Austria to fight against the Turks. In 1602 he became 
colonel in the imperial army, and raised a regiment of Walloon 
infantry, which he commanded in the assault on Budapest, 
receiving a severe wound. In 1604 he was made general of 
artillery, and handled his new force With conspicuous success; 
the campaign of this year showed Tilly as a soldier of great 
capacity, and in 1605 he was made a field marshal. His part 
in the dissensions in Austria, which preluded the Thirty Years’ 
War, was marked by unswerving loyalty and devotion to the 
emperor and the Catholic religion. In i6fo he left the service 
of the emperor to enter that of Maximilian, duke of Bavaria, 
the head of the Catholic League. It was not, however, until 
1620 that he became lieutenant-general to Maximilian and 
commander-in-chief of the field forces. 

With the great victory of the Weisser Berg near Prague 
(1620) tlic new army and its leader became celebrated through- 
out Germany, and the long and weary campaigns against Chris- 
tian, Mansfeld and the Protestant princes of the north-west 
established their reputation. The chief battles were Wimpfen 
(1622), Stiidtlohn (1623), Wieslo(:h(i622), Hochst (1622), the last 
being a great victory for the Catholic forces, and winning for 
rilly the title of count, which was given by the emperor himself 
( 1622). rhe military operations of the Thirty Years’ War will be 
found described under that heading. With the iuterventien of 
the king of Denmark, the struggle entered upon a new phase, and 
on the imperial side a new army, that of Wallenstein, appe^ared 
on the scene, though it was the army of the League which won 
the great success of the war at Luttcr-am-Barenberge (1626). 
Throughout these arduous campaigns Tilly had other than 
military difficulties with which to contend. The military 
superiority of his veterans, trained as they were to his o^vn 
ideal of “ a ragged soldier and a bright musket,” may be held to 
explain his victories over superior numbers, but the energy which 
he displayed in the midst of political difficulties was not less 
conspicuous than his leadership and strategy. On two occasions, 
at least, he was thwarted by orders from the League; once ilie 
Protestants were allowed to escape into Holland, once the army 
of Wallenstein was left to its own resources in the presence of 
the enemy. That the League achieved the successes which it 
actually did, was to the credit of Tilly and his men rather than 
to any action of the allied princes. It may be that Tilly cannot 
be considered as great a soldier as Wallenstein: it should, 
however, be borne in mind that the League army never 
possessed the prestige of an imperial force; that Tilly was 
rep(jatedly thwarted by political considerations, and that, even 
so, the hardest part of the task was achieved by the I..eaguc 
army. 

The defeat of King Christian was soon followed by the inter- 
vention of Gustavus Adolphus, a great captain at the head of 
the finest troops in Europe. But Tilly was the best general 
of the old school; the League troops were trained after the 
Spanish model, and the opening stages of the campaigii did not 
display any marked superiority of the Swedes. At this time 
Tilly was commander of the imperial forces as well as of his 
own army. The first great contest was for the possession of 
Magdeburg (1631). After one of the fiercest struggles of the 
war the town was taken by storm on the 20th of May, and the 
sack which followed was accompanied willi every sort of atrocity. 
For this the old general has been held responsible, yet it was 
rather the magnitude of the catastrophe than its spccilil cruelties 
which made it the most striking example of military barbarity 
in modern history. Tilly’s personal exertions saved the cathe- 
dral and other religious buildings from pillage and fire. Four 
months later Tilly and Gustavus, the representatives of the old 
and the new art of war, met in the battle of Breitenfeld {q.v.). 
The victory of Gustavus was complete, though the imperial 
general, severely wounded as he was, managed to draw off his 
men in good order. A few more months of campaigning 
brought the two armies to the Lech, where Gustavus was again 
victorious, and Tilly received a mortal wound. He died on 


the 30th of April 1632, in Ingolstadt, and was buried in the 
church at Altenotting in Bavaria. 

Sec O. Klopp, Tilly im jo-jahrigen Krieg (Stuttgart, 1861): 
K. Wittich, Magdeburg, Gustav Adolf und Tilly', also memoir 01 
Tilly in Allg, deutsche Biograpkie; Kcym-Miircour, Johann Tzerclaes, 
Graf V. Tilly \ Count Villennont, Tilly, ou La Guerre de trente ans 
(Tournay, 1859). 

TILSIT, a town of Germany, in the Prussian province 4)f Ea^ 
Prussia, situated on the left bank of the Memel or Niemen, 
here crossed by an iron railway bridge, 57 m. S.E. of Memel and 
72 N.E. of Kdnigsberg by rail. Pop. (1905), 37,148. The town 
has a number of handsome modern buildings, including a town 
hall, a post office, law courts, and a large hospital. It contains 
four Protestant churches, among them the German church, 
with a handsome steeple, and the curious circular Lithuanian 
church, a Roman Catholic church, a Jewish synagogue and 
a classical school {Gymnasium), The manufactures include 
machinery, chemicals, soap, leather, shoes, glass and other 
articles, and there are iron-foundries, breweries, and steam 
Hour and saw-mills. Tilsit carries on trade in timlxjr, grain, 
hemp, flax, herrings and coal; but its trade with Russia, at one 
time considerable, has fallen off since the construction of the 
railway from Kdnigsberg to Kovno. The river is navigable 
above the town, and there is a steamboat communication with 
Kdnigsberg, Memel and Kovno. 

Tilsit, which received civic rights in 1552, grew up around a 
castle t)f the Teutonic order, known as the " Schalauner Haiis,'^ 
founded in r288. It owes most of its interest to the peace signed 
here in July 1807, the prcliminaric.s of which were bellied by the 
emperors Alexander and Napoleon on a raft moored in the Memel. 
This treaty, which constituted the kingdom of Westphalia and the 
duchy of Warsaw, registers the nadir of Prussia's humiliation under 
Napoleon, 'fhe poet Max v'on Schenkendorf (178.1-1817) was born 
at Tilsit. 

See Aus Tilsits Vergangenheit (5 vols., Tilsit, 1888-1892); and K. 
Thimm, Beitrcige zur Geschichtc von Tilsit (Tilsit, 1893). 

TIMAEUS (r. 345-^:. 250 n.c.),^ Greek historian, was bom at 
Tauromenium in Sicily. Driven out by Agathocles, he migrated 
to Athens, where he studied rhetoric under a pupil of Isocrates and 
lived for fifty years. During the reign of Hiero 11. he returned 
to Sicily (probably to Syracuse), where he died. While at 
Athens he completed his great historical work. 'I’he Hjislones, in 
at least 38 (Bury sa)'s 33) books, was divided into unequal sections, 
containing the history of Italy and Sicily in early times; of Sicily 
alone; of Sicily and Greece; of the cities and kings of Syria (unless 
the text of Suidas is corrupt); the lives of Agathocles and Pyrrhus, 
king of Epirus. The chronological sketch (’OAc/ATriortKat, the 
victors at Olympia) perhaps formed an appendix to the larger 
work. Timaeus was bitterly attacked by other historians, 
especially by Polybius, and indeed his unfairness towards his 
predecessors, which gained him the nickname of E pi timaeus 
(fault-finder), laid him open to retaliation. Polybius was 
a practical soldier and statesman, Timaeus a bookworm without 
military experience or personal knowledge of the places he 
described. The most serious charge against Timaeus is that he 
wilfully distorted the truth, when inlluenccd by personal con- 
siderations : thus, he was le.ss than fair to Dionysius and Agatlio- 
cles, while loud in praise of his favourite Timolcon. On the 
other hand, as even Polybius admits, Timaeus consulted all 
available ciuthorities and records. His attitude towards the 
myths, which he claims to have preserved in their simple form 
(hence probably his nickname ypao(Tv\\eKTpia, “ collector of 
old wives’ talcs,” though some authorities render this “ old rag- 
woman,” in allusion to his fondness for trivial details), is preferable 
to the rationalistic interpretation under which it had become 
the fashion to disguise them. Timaeus also devoted much 
attention to chronology, and introduced the system of reckon- 
ing by Olympiads, with which he compared the years of 
the Attic archons, the Spartan ephors, and the priestesses of 
Argos. This system, although not adopted in everyday 
life, was afterwards generally used by the Greek historians. 
Although a pupil of Philiscus cl Miletus, a disciple of Isocrates, 
Timaeus is a representative of the Asiatic style of Hegesias of 
‘ J. E. Eandys, c. ^50-c. 260; J. 13. Bury, 340-256. 
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Mognesia rather than of the Attic (see Norden, Griech, Kunst- 
prosa, i| 136). Both Dionysius of Halicarnassus and the pseudo- 
Longinus characterized him as a model of “ frigidity ” {^vxpou), 
although the latter admits that in other respects he is a competent 
writer. Cicero, who was a diligent reader of Timacus, expresses 
a far more favourable opinion, specially commending his 
copiousness of matter and variety of expression. Timaeus 
tr-is one of the chief authorities used by Trogus Pompeius, 
Diodorus Siculus and Plutarch in his life of Timolcon. 

Bir.MOGRAPHY. — Fragments and life in C. W. Miillcr, Frag, 
hist. ^rucc. i. iv. ; frags, of bks. i., ii., cd. J. Geffckcn. Tifnaios’ 
Gtographic des (1892); Polybius xii. 3-28; Diod. Sic. 

x\i. 17; Cicoro, Dc Orat. ii. J. 13 . Bury. Ancient Greek 

HisUyrians (1909), 167 sqq.; F, Suseniihl, Geschichte der gricch. Lilt. 
:n der Alexandrinerzeit, with references to authorities (1891); W. 
Christ, Gnechische Litterutiirgeschichte (i8yS); H. Kothc, De 
innaci Taiiromenitae vita et (Breslau, 1874); C. Clasen, 

Ilistarisch-kriiische Untersuchmigen zh Timaios von Tauromenion 
^Kiel, 18S3); E. Schw'artz in Homes (189- j), x.xxiv. p. 481. 


TIMANTHES, of Cythmis or Sicyon, a Greek painter of the 
qth century B.c. The most celebrated of his works was a picture 
representing the saerilice of Iphigenia, in which he finely de- 
piided the emotions of those who took part in the sacrifice; but 
despairing of rendering the grief of Agamemnon, he represented 
him as veiling his face. A painting discovered at Pompeii, and 
now in the Museum at Naples, has been regarded as a copy or 
echo of this painting (Helbig, \V andgetmilde CampanienSj No. 

13^4). 

TIMARU, a seaport of Geraldine county. New Zealand, on the 
E. coast of South Island, 100 m. S.W. of Christchurch by rail. 
Pup. (1906), 7015. The slight inward sweep of the coast forms 
the Canterbury Bight, and the shore line northward from 
Timarii is called the Ninety-mile Beach. The harbour is formed 
by breakwaters enclosing a space of 50 acres. Chief exports an 
wool, fiour and frozen meat, and the industries are in connexion 
with these. Opals are found in the district. The Angliain 
church of St Mary is built of Oamaru and bluestone, with a 
roof of kauri wood. Caroline Bay, to the north, is a bathing 
resort. The volcanic soil is highly fertile, 4 'imaru is the chief 
town in South Canterbury district, and the seat of the supreme 
an(i disU-i(^t courts. A branch railway traverses the inland 
agricultural district. 

TIMBER, the term given to w'ood cut and shaped for build- 
ing purposes, or growing wood suitable for such purposes; 
in English law the tenant for life may not cut such trees (.sec 
Waste). The word appears in many forms in various Teu- 
tonic languages, meaning originally material to be used for 
building pur]joses; in the case of Ger. Zimmer^ and Du, timmeVy 
both meaning “ room,” the word has been transferred to the 
structures made of this material. The root is seen in Gr. 
to build, and L«it. domus, house. 

The wood used in building is obtained from trees of the 
class known to botanists as exogens^ or those trees which grow 
larger by the addition each )’ear of a layer of new' wood on 
their outer surface. A transverse section of a tree of this class 


shows it to consist of three distinct parts ; the pith or medulla, 
the wood, made up of annual rings or layers, and the bark. 
'ITie pith is in the centre of the tree and around it the wood is 
disposed in approximately concentric rings; that part near 
the pith is hard and close in grain, and from its position is 
termed heart- wood. The sap-wood is made up of the outer 
layers or rings, and these are softer than the heart and generally 
of more open grain. Each annual ring is made up of two 
parts -an inner soft portion lighten colour, and a hard, 
dark-coloured outer portion. The inner portion is formed early 
in the season and is termed “spring wood,'’ the darker part 


being called “autumn wood.’^ The medullary rays extend 
radially from the centre of the tree to the bark at right angles 
to the grain of the wood, and serve during life to bind the whole 
together as well £ls to convey nourishment from one part of 
the tree to another. 


The greatest care should be exercised in the selection of trees 
for felling. If the tree is too young the proportion of sap-wood 


is large, and the heart-wood is not so hard as that of a tree 
of mature age. The wood of an old tree, on the other hand, 
has lost a great part of its toughness, and is of l)ad 
colour, brittle and often predisposed to decay. In 
trees that have arrived at a matu re age the heart-w ood 
is in its largest proportion and the sap-wood is linn and elastic; 
and the timber from such* trees is of the strongest, toughest and 
most durable character. 'I'lie age at which the northern pint; 
and Norway fir arrive at maturity is between seventy and one 
hundred years. The larch, elm and ash should be felled when 
the trees are between the ages of fifty and one hundred years. 
The oak should be about one hundred years old when it is cut. 
The best time of the year for felling timber is in midsummer or 
midwinter, w hen the sap of the tree is at rest; it is not desirable 
to cut timber in the spring or autumn. By sume authorities 
it is considered a good plan to remove the baik in the early 
spring and fell the tree in the ensuing winter. 

As .soon as possible after felling, logs should be converted 
by sawing into .scantling sizes, for if the log is left to dry or 
season, it is liable on shrinking to .split, 'the usual 
method is to .saw' a log into planks or boards by 
cutting it into slices longitudinally as shown in ** 
fig. i; this is called bastard sawing, and is the most 
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economical method, but, as will be seen in the diagram, the 
quality of the boards will vary very much, some consisting 
almost entirely of sap-wood cut at a tangent to the annular 
rings such as a, b, r, whilst the centre boards contain the heart- 
wood cut in the best way at right angles across the annual 
rings as r/, f , /. For oak and other hard woods another method 
of conversion is often adopted, called quarter .sawing. 4'he 
log i;j first cut into (quarters and then saw^n diagonally (fig. 2). 
In oak this develops the beautiful silver grain by cutting 
longitudinally through the medullary rays. Timber is now 
generally sawn into marketable sizes in the country of its 
growth, and shipped as scantling timber. 

Befinitions and sizes are j.',ivcn below of tlie most usual forms of 
sawn timber - 

A log is the trunk of a tree with tlie bark removed and branches 
lopped. 

A balk is a log hewn or sawn to a square section, and varvinj? in 
.size from to 18 in. square. 

Planks are parallel sided piectss of timl.icr irom 2 to 0 in. thick 
II or more ins. wide, and from 8 to 21 ft. long. 

Deals arc similar pieces fj in. wide, and 2 to 4 in. thick. 

Battens are simdar to deals, but not more tlian 7 in. wide. Pieces 
of planks, deals and battens under 8 ft. long are culled ends. Many 
of the soft woods, such as pine and fir, are sold by the standard, 
'riie standard of measurement most in use is the St Petersburg 
.standard, which contains i(>5 cubic ft. or 720 lineal ft. of 11 in. 
by 3 ill. 

A load of sawn or hewn timber contains 50 cub. ft., and a load 
of unhewn timber 40 cubic ft. 

A square is a superficial measurement, used cliiefly for boarding 
and contains 100 sq. ft. 
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Korwoguiii iMiiber is stencilled with the shipper's initials in blue 
letters paijited oil the ends. Swedish timber is stencilled with red 
letters or devices, the inferior qualities in blue. lYusshin timber 
is scribed on the sidcis near the middle. By scribing is meant tliat 
the distim;uishing letters are roughly cut in with a gouge. Russian 
Umber is dry-stamped or hammer- branded on the ends. American 
(Canadian) timber is stencilled in black and white. L'nited States 
timber is marked with red chalk on tlie sides. 

To fit timber for use in building construction the super- 
fluous sap and moisture contained in the green wood must 
be evaporated, cither by natural or artifjrial means. During 
this process tlic wood shrinks considerably, and unless much 
care and attention arc given to the dryifig wood it will warp 
and shake sufliciently to unfit it for practical uses. After 
the log is converted into scantlings, or “ lumber/^ as it is termed 
ill America, it is stacked in the timber yard under covered 
sheds vith open sides to enable it to '^season.’* The wood 
is carefully piled in tiers or courses, with strips 
Scason.ner. about an inch thick between each layer, 

so as to allow of the free circulation of air all round each piece.i 
I'iiis is the natural and best method of seasoning, and timber 
treated in this way is more durable than that seasoned by 
artificial methods; the time taken, however, is much longer. 
For joiners’ work the dr^dng of the wood is often hastened by 
stacking the timber in well-ventilated looms k(’pt at a tempera- 
ture of from 8o^ to 150° F. The lime taken in seasoning wood 
by tills desiccating process is not more than one-tenth of 
that occupied in the natural or open-air method. Where it 
is convenient, timber is sometimes treated with a water 
se.asoning process which enables it to be more easily dried. The 
wood is placed in a running stream and so tied or chained down 
as to be entirely submerged. The water enters the pores 
of the wood (which should be placed with the butt end pointing 
up stream) and dissolves and forces out the sap. After about 
two weeks hi this position it is taken out and stac’ked in open 
sh( ds to be dried in the natural way, or treated by warm air 
in special chambers. Steaming and boiling are sometimes 
resorted to as artificial means of seasoning, but not to any 
great extent, as the timb(?r deteriorates under such treatment, 
and the cost of the process is in many cases prohibitive. When 
wood is required to be bent, however, this is often the method 
that is adopted to soften the maUtrial, so as to allow it to be 
bent easih'. The time allowed in the English government 
dockyards for the natural process of seasoning for hard woods 
such as oak is, for pieces 24 in. sq. and upwards, 26 
months; from 16 in, to 20 in. sq., 18 months; from 
8 in. to 12 in. sq., 10 months; from 4 in. to 8 in. sq., 
6 months. Soft v/oods are allowed half these periods. When 
the wood is required in a “dry” state for joiners* work, twice 
the length of time is given. Planks are allowed from a half 
to two-thirds of the above time, according to their thickness. 


Deals with coarse annual rings {i.e. coarse grain) should bo re- 
jected for good work, as also should those with waney or naturally 
D f t In hcvcllod edges. The wide annual rings show thp.t the 
riinbvr grown loo quickly, probably in marshy ground. 

'ririiljcr with waney edges has a large pnj|)ortion of 
sap-wood, and is cut cither from a small tree or from the outer por- 
tion of a large one, the waney edge being obviously due to irregu- 
larities in tli(} surface of the tree. “ Cup shake is a natural splitting 
ill the interior of the tree between two of the annular rings. It 
is supposed to bo caused in sev'ere weather by the freezing of the 
ascending sap. “ Heart shako " is often found in old trees and 
extends from the pith or heart of the trtje towards the circum- 
ference. When there are fissures radiating in several direction.s 
it is called “ star shake.” ” Upsets ” are the result of^jomc crush- 
ing force or violent shock to the balk or log. ” I'oxcy " timber 
is tinged with dull red or yellow stains, indicating incipient decay. 
** Doatiness,” similarly, is a speckled or spotted stain denoting 
decay in certain varieties of timber, such as beech and some kinds 
of oak. 

The primary causes of decay in timber are the presence of sap, 
exposure to conditions alternately wet and dry, and want of 
efficient ventilation, e.spccially if accompanied by a 
warm and moist atmosphere. Timber is most 
durable when it is kept quite dry and well ventilated, 
but some varieties last an indefinite period when kept continually 
under water. When, on the other hand, the wood becomes alter- 
nately wet and dry, “ wot rot results. The wood affected shrivels 
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up and becomes reduced after a time to a fine brown powder. It 
is only by actual contact that wet rot affects the surrounding 
good wood, and if the decaye<l timber is cut out the remainder of 
the wood will be found to be unaffected. 

” Dry rot,” which usually attacks the sap-wood, generally 
starts in a warm damp imvcntilated place, and i.s caused by the 
growth of fungi, some of which are visible to the naked eye, some 
microscopic. The spores from the fungi on the decayed wood 
float in the air and aUght on any adjacent timber, infecting 
also if the conditions be favourable. In this way the disease is 
spread rapidly, conlinually eating into the timber, which is first 
rendered brittle, and then reduced to powder. A strong growth 
of the fungus giv^es the appearance of mildt'w on the wood, and 
produces an unpleasant musty smell. The spores of the fungus will 
find a way through brickwork, conendo and similar material, in 
order to reach woodwork that may 1)0 on the other side. Damj)- 
ne.ss and a close atmosphere arc essential to the growth of dry rot, 
and it is uikUt these conditions that it spreads most quickly, the 
fungus soon dying when exposed to the fresh air. 

There will bo little danger of the decay of timber used in the con- 
struction of onlinary buildings if care has been taken, in the first 
place, to have it well seasoned, and, in the second, to ^ 
ensure its being well ventilated when fixed in position. 

There arc, howe\'cr, several pre^servative processes to 
which timber may be subjected when it is to be fixed 
in positions which favour its decay (sec jxIso Dry Rot). In crct>sot- 
ing, which was invented by J. Bethtll and patented by him in 
1838, the timber is impregnated wilh oil of tar. This may be done 
by soaking the wood in the hot oil for several hours, but the better 
way is to place the sca.soiied timl)er in an iron chamber in which 
a jxirtial vacuum is created by exhausting the air. The creosote 
is then forced in at a pressure of from 100 lb to i()o lb to the 
sq. in., according to the size of the timber. In waim weather 
the pressure need not be so great as in winter. The whole process 
only occuj)io3 from two to three hours. Soft woods takt; up from 
10 to 12 lb to the cub. ft.; hard woods are not usually treated 
by this process. Ky.in’s jirocess, patented in 1832, con.sists in 
impregnating tJie timbt r with corrosive sublimate which, acting on 
the albumim in the woorl, converts it into an indecomposable sub- 
stance. Boucheric, a Frenchman, originated a .system in which 
the sap is expelled from the timber under pressure, and a sirring 
solution of copper sulphate is then injected at the end of the wood. 
In Blythe's process the timber is dried, and crude carbolic acid 
injected. In Burnett '.s process a .solution of zinc chloride is forced 
into the jiores of the W’ood. A new process of preserving timber 
by means of steam heat has berm tried and semus to bo effectual. 
The wood is placed in closed chamb(n*s and steam admitted at high 
pressure (2ot) lb to the sq. in.). The heat and inessuro together 
exert a chemical action ujion the sap, which becomes iiisol^iblo 
and itself pre.servcs the wood Iroin decay. • * 

I'osts that are to bo fixed in the grouiid should have their buried 
ends either charred or else well tarred. External woodwork may 
bo protected by painting or oiling. 

The timber used in building is obtained from trees which may 
be cla.s.sed under two heads: (1) Coniferous or needle-leaved 
trees; (2) the nun-coniferous or broad-leaved trees, y^rictie- 
Conifer Otis Trees . — This class includes most of « 
the soft woods which furnish timber for the framing and 
constructional portions of nearly all building work. They are 
also used for the finishing joinery of the ordinary class of 
building. The numerous varieties of pine which are used 
more extensively than any other kind of wood are included in 
this class. 

d'he northern pine (Pimis sylvestrib) has a number of other 
names aii<l may be referred to under any of the following : Scotch 
fir, red deal, red fir, yellow deal, yellow fir, Baltic pine, 13 e.lt ic fir. 

It grows in Sweden, Norway, Russia, Germany and Groat Britain, 
and often gets a name from the port of shipment, such as Memel 
fir, Danzig fir, Riga fir, and so on. The colour of the wood of the 
different growths of northern pine varies considerably, tlio general 
characteristics being a light reddish yellow colour. The annual 
rings are well defined, each ring consisting of a hard and a soft 
portion, respectively dark and light in colour. No medullary rays 
are visible; the wood is straight in the grain, durable, .strong and 
clastic, easy to work, and is used by the carpenter for intenial 
and e.xternal constructional W'ork, and by the joiner for his fittings. 
Tar, pitch and turpcntiiio are obtained from the w'ood of lliia 
tree, wd\ich weighs from 30 to 38 lb per cub. ft. 

The while fir, or Norway spruce (Abies excclsa), is exported from 
Russia, Sw'etlen and Norway, whore it grows in enormous quantity. 

It is the tallest and straightest of European firs, growing with a 
slender trunk to a height of front 80 to 100 ft. Like the northern 
pine, it is called by several names, such as ” s])ruce," ” white 
deal,” V white wood,” ” Norway fir.” The colour of the cut wood 
is a very light yellowish or brownish white, the hard parts of the 
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annual rings being of a darker shade. A characteristic feature is 
the large number of very hard black knots which the wood contains. 
It is easy to work, but rather inferior in all respects to the northern 
pine. Its weight per cubic foot averages about 3.^ lb. 

The rod pine (Pintts resinosa or P. rubra) is also known as 
“ Canadian pine " and “ American deal.'* It grows in the northoni 
parts of North America, whore the tree attains a height of 60 or 
70 ft. with a diameter of from 12 to 30 in. It weighs about 36 lb 

the Cubic foot. In Canada it is called “ Norway pine " and 
“ red pine ” from the colour of the bark. The wood is white, 
tinged with yellow or red, of lino grain, and works to a smooth 
lustrous surface remarkaVdy free from knots. 

The white pine (Piuus strobus) is exported from the northern 
parts of the I.’nited States of America and from Canada. Other 
names for this timber arc “ yellow pine ” ami “ Weymouth pine,” 
the last name originating in the fact that the carl of Weymouth 
first introduced it into England. The tree attains a height of from 
130 to 200 ft. with a thickness of trunk at 3 ft. from the l)ottom 
ot from 5 to 10 ft. The wood when cut is white or yellowish white, 
straight in grain and easily worked, but is not so tough, elastic or 
durable as tiie northern pine, and therefore is not so suitable for 
constructional work. For joiners' work, however, it is well adapted, 
and glue adheres strongly to it, though nails do not hold well. 
It weighs about 30 lb per cub. ft. 

The Kauri pine {Dammara australis) is a native of New Zealand. 
It grows to a height of from 80 to 140 ft., with a straight stem 
4 to 8 ft. in diameter. The wood is a light yellowish brown in colour, 
line in grain and of even texture, the annular rings being marked 
by a darker line. It is strong, elastic and resinous. A cubic foot 
weighs about 35 to 40 lb. 

Tlic pitch pine (Pinus rigida) is a nativ'o of Canada and is common 
throughout the L'nited States of America. It is remarkable for 
the large quantity of resin it contains, the weight of the wood, 
which is about 48 lb per cub. ft., and the strong red markings 
of the grain, usually straight but sometimes exhibiting a beautiful 
figure. Its weight and strength, and the large si/.e of the balks, 
make it very valuable for heav^y constructional works and piling, 
and its line figure makes it ecpially valuable for joinery. 

Of the larch the best known variety is the Eiuropean larch {Larix 
europaea), which grows in Switzerlan«l, Italy, Russia and (Germany. 
The larch frequently attains a height of 100 ft. but the average 
height is about 50 ft. and diameter 3 ft. The wood is extremely 
durable and lasts well where exposetl alternately to wet and dry; 
indeed, the larch is useful for every purpose of building, internal 
and external. It is the hardest and toughest of the cone-bearing 
trees and weighs 30 to 40 lb per cub. ft.; it has a straight grain 
free from many knots; in colour it is of a rather deep yellow or 
bro\mi.sh tint, with the hard portions of the anmdar rings marked in 
a darker red^ The American black larch {Larix pendula) and the 
American red larch i Larix micvocarpa) are native to North America. 
'I'he latter tree is of comparatively little service. The black larch 
yields timber of good qualit3^ nearly equal to that of the European 
tree. 

The cedar ii.sed in building work is really a species of juniper. 
The Virginian rc*d cedar (Juniperus virginiana) grows in the Ihiited 
States, Canada and the West Indies. The tree produces excellent 
timber, and is much used for furniture, its strong acrid taste driving 
away insects. It weighs about 40 lb per cub. ft, 'I'he Hermuda 
cedar {Junipertis bermudiana) is used for internal joinery and is 
extremely durable. 

Hard Woods, — The timbers in the second cla.ss are obtained 
from non-coniferous trees, containing no turpentine or resin, 
and arc given the general name of hard woods. 'Fheir initial 
expense and the high cost of working preclude their general 
use, and they are consequently reserved to a great extent for 
specially heavy constructional work and ornamental finishing 
joinery. 

The oak [Quercus), of which some sixty distinct species are known, 
grow.s freely in Europe and America. Several kinds yield valuable 
timber : in England the two best-known varieti(?s are Quercus pedun- 
culata and Quercus sessili flora. There is little difference between the 
quality of the two woods, the variation being in the foliage and 
fruit. The wood is very lurd, tough, with fine regular grain and 
close texture, the annular rings being distinct and the medullary 
rays well marked. When it is cut along these rays beautiful 
markings are revealed, called silver grain, 'the colour is a light 
brown, and its weight is about 50 to 56 lb per cub. ft. Oak is 
very durable either in a dry or a wet situation, or in a position 
where it will be alternately dry and wet. It is veiy suitable for 
constructional and engineering works, and it supplies one of the 
finest woods for omiimental joinery work. The Durmast o.ak 
gro^.vs in France and the south of England; it is not so .strong or 
durable as the English oak. Baltic oak is grown in Norway. Russia 
and Germany, and is exported from the Baltic ports. Though 
inferior to the English oak. it is very straight in the grain and 
tree from knots. Austrian oak is light in colour, and is much used 


for joinery work. White oak comes principally from Canada, under 
the name of American oak. It is straight in grain but subject to 
warping, and is not so durable as British oak. 

The common walnut {Juglans regia) grciws in Great Bribiin. 
On account of its scarcity it is little used for building purposes, 
except for ornamental joinery, being more used by thf* cabinet and 
furniture maker. A cubic foot weighs about 45 lb. The white 
walnut {Juglans alba) or hickory is common in North America, and 
is very tough, hard and elastic. The black walnut {Juglans nigra) 
is also native to America. It has a fine grain with b(tfiutiful figure, 
and takes a fine polish. It weighs 56 lb per cub. ft. 

Of the olm {Ulmus) there are five common varieties, the two 
most cultivated being the rough-loavetl elm {Ulmus campestris). 
which is grown in iarg«? quantities in England and North America, 
and the smooth- leaved wych elm {Ulmus glabra). The colour ot 
tlie wood is brown; it is hard, heavy, strong and verv tough, and 
when ktjpt either always wet or always dry is durable. Elm is 
very liable to warp and shake, is porous and usually t ross-graiiied. 
The piles of old London Bridge were of elm, and after six centuries 
of immersion were but little decayed. The wood is not much 
use<l in building operations. It weighs about 40 lb. p(T cub. ft. 

The common ash {b'raxinus excelsior) is a native ot I£uropo and 
Northern Asia, and is grown extensively in Gre^it Hritain. Its 
colour is light brown, sometimes with a greenish tint, with the 
annular rings of darker colour. The wood is very tougli and strong, 
and superior to most wood in elasticity; and it weighs 40 to 55 lb 
per cub. ft. 

Beech {Fagus sylvaiica) grows in the temperate districts of Europe. 
The wood is heavy, strong and hard; white to light reddish-brown 
in colour; and durable if kept citlior dry or wet; is porous and works 
easily; it weighs about 40 to 48 lb per cub. ft. The red beech 
{Fagus ferruginu) is common in North America. 

Sycamore {Acer psendo-platanus). .sometimes mistakenly called 
the plane tree, is common in (Germany and Britain and in the eastern 
states of North America. It is a large tree of rapid growth. 'I'lie 
wood is light brown or yellowish white, with annular rings not 
very distinct, often cross-grained and of uniformly coarse texture. 
It warps and cracks rather badly, and weighs from 35 to 42 lb 
per cub. ft. 

Teak {Tectona grand is) is a native of .southern India and Burma. 
It grows rapitlly to a great height, often exceeding 150 ft., with 
a straight trunk and spreading branches. Teak wood is straight 
in the grain and exceptionally strong and durable, its oily nature 
enabling it to resist the attacks ot insects and to pie.scrv'c iron nails 
and fastenings. It weighs from 45 to 56 lb per cub. ft. 

Mahogany {Swietenia mahogani) is a native of the West Indies 
and Central America, the best-known varietitis being Oiban or 
Spanish and Honduras, d'ho Spanish wood has a darktT colour 
and richer figure than the IJoiiduras, and is thereforo preferred for 
oniainental joinery work. 'I'he colour of mahogany is reddish 
brown, and in the Cuban wood the pores arc often filleil with a white 
chalky substance which is usually absent in the llomluras \ ariety; 
the latter, however, may bo ol)taine<l in larger sizes, and is straighter 
in the grain and easier to work. Spanish mahogany weighs about 
5O lb to the cubic ft., and the Honduras variety about 3O It). 

Giccnhcart {Nectandra rodiaei) is a very lieavy, hard and durable 
w<K)d from the East bidies. It ranges in colour from pale yellow 
to a deep brown, and the grain is very compact and of close tex- 
ture. The wood contains an oil which enables it to resist tlie 
attack of scii worms, and this (juality makes it suitable for use in 
marine construction. The average weight ot a cubic foot is about 
61 lb. 

Basswood {Lilia americana) is common in Canada and in the 
northern United States. It is soft and easy to work, and of even 
textum and straight grain. It may bo obtained in wide boards, 
and llius is fitted for use in huge panels. It weighs about 30 !b 
per cub. f^. 

'I'here are several varieties of maple growing in Canada «and the 
United States, but the one in most common use is the sugar maple, 
also called rock maple, which grows freely in the districts around 
the Great Lakes. The wood is rmc-grained, frequently with a 
l)eautiful wavy figure, yellowish white to light brown in colour; 
it is very hard, tough and durable. Birds'-cyo maple has a peculiar 
curly grain, and is much in request for ornamental joinery. 

The numerous tests of the strength of timber which have 
been madt by various authorities from lime to time vary so 
much, both as regards the conditions under which 
they were carried out and the results obtained, that strength ot 
great discretion is required in using them for any 
practical purpose. An important series of tests was made in 
1883 1887 at Munich by Professor Johann Bauschinger. 

He reduced all the specimens submitted for test to a stan- 
dard of moisture, the percentage selected being 15 %. This 
was necessary on account of the great difference in strength 
found to exist between specimens cut from the same piece of 
timber but differing in the amount of moisture they contained. 
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In Ameiica, Professor J. B. Johnson made a large number 
of tests for the Forest Department of the Board of Agriculture 
of the United States between 1891 and 1895. More than 300 
tiees were cut down and experimented with, the species under 
test embracing ten different kinds of pine and five different 
varieties of hard -wood trees. Records were made as to the 
nature of the s(ul and climate where the trees were grown; 
their conditions of growth, their age and size, and the season 
of felling. As in the tests made by Bauschinger, the per- 
centage of moisture contained in the wood was very carefully 
observ'cd, and it was found that this amount of moisture has 
a very great influence upon the resisting power of the wood, the 
strength increasing with the dryness of the material up to 
3 or 4 % of moisture, at which point the greatest strength of the 
wood is reached. Wood in such a dry condition, however, is never 
found in actual practice, timber in an ordinary well-warmed and 
well-ventilated situation probably containing at least 10%. 

One general conclusion arrived at both by Bauschinger and 
Johnson was that the strength is much affected by the specific 
gravity of the timber. In all cases the strength increases pro- 
portionately with the density of the wood. A most complete 
series of tests upon the physical characteristics of the hard 
woods of Western Australia was completed for the govern- 
ment of Western Australia by G. A. Julius in 1907. This 
work was carried out in a most thorough manner, and as 
many as 16,000 tests were made, the conditions of test 
being based upon those laid down by Johnson. The results 
serve to show the great value of Australian timbers; and the 
comparisons made with the typical timbers of many other 
countries emphasize the fact that the Australian woods are 
equal to any in the world for hardness, strcngtii and durability. 

For use under special conditions a wtxxI suited to the par- 
ticular requirements must be selected. The following is a list 
of the best timbers for different situations : for general con- 
struction, spruce and pine of the different varieties; for heavy 
constructions, pitch pine, oak (preferably of English growth), 
teak, jarrali; for constructions immersed in water, Baltic pine, 
edn, oak, teak, jarrah; for very dry situations, spruce, pines, 
mahogany, teak, birch, syc'amorc. 

There are no regulations in England limiting the working stresses 
that may safely be placed upon timber, although in some districts 
the least sizes ihat may be used lor timbers in roofs and floors arc 
specified. In some EuropcMin and oflier countries, however, the 
s;ifc working stresses of timbt^r used for constructional purposes 
are deiined, Tlie building by-laws of the munici])ality of Johannes- 
burg, in South Africa, contain the following tabic : — 

Safe Wor/iinfj Siressrfi for Timber. In tonf: per square inch. 




Bending. 

; Material. 'Pensioaal. 

Compressive?. 

Extreme Fibre 
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Strc.ss. 

Timber ... 

- 1 

1 

Fir and Tine ... 5 

A 1 

1 

I 2 ^ 

j Hardwt)od .... 1 

h 1 
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Note, -The cf)inpression stresses are for short struts and columns 
where the length does not exceed for limber 15 times the least 
1rp.nsvorse dimension, and where the ends arc fixed. Whore the 
ratio of the length to the least transverse dimension is higher, the 
load per square inch shall be proportionately reduced. No post of 
timl)cr fihall e.xce^^d in length 30 times its least transverse dimension. 

Kkferencks. — T. Tredgold, Principles of Carpentry, § xii. ; 
R. E. Grandy, Timber Importer's Guide ; G. A. Julius, Report of 
a Series of Tests upon the Physical Characteristics of tJv Hardwoods 
of Western Australia (1900-1907); J. B. Johnson, Report of Tests 
upon Timber made for the Forest Department of the Board of Agri- 
culture of the United Stales (1891-1895); J. Bauschinger, “ Report 
of Tests made upon Timber at Munich," Miitheilungen aus dem 
Mechanisch-Technischen Labor atorium der K. Tcchnischen Hockschule 
in Miinchen ; F. E. Kidder, Building Construction ayid Superinten- 
dence, vol. ii. ; Rivington, Notes on Building Construction, vol. iii. ; 
T. Laslett, Timber and Timber Trees] H. Stone, The Timbers of 
Commerce and their Identification ; H. M. Ward, Timber and some 
of its Diseases] R. Hartig, Timbers and How to know them ; J. Brown, 
The Forester] G. S. Boulger, Wood. (J. Bt.) 

TIMBER-LINE9 in physical geography, the line of elevation 
above sea-level above which tree.s do not grow. In any 


hilly locality, which is not of too high latitude to allow of trees 
growing near the sea-level, this line is generally clearly marked. 
Itvarie.s not only with general but also with local conditions of 
climate, just as does the snow-line. 

TIMBER-WOLF (Cflw/i' occidentalis), or grey wolf, an American 
species, or, perhaps, a geographical race of the European C\ 
lupus (see Wolf). The length of good specimens is aboift 64 mk, 
of which the tail forms nearly a quarter, and the range of 
colour is from black to white. Cattle ranchers and shepherds 
have established a war of extermination against this wolf and 
the coyote; several states offer Ixiunties ranging from $2 to 
$10 on wolf-scalps. In Montana in 1901 during a month 
in the saddle an observer saw no wolves, which have become so 
scarce that the occupation of the professional wolf-hunter is 
almost gone. These animals are, however, far from being 
exterminated, the bad lands forming an absolutely secure 
refuge. 

TIMBREL, or Tabret (the iof of the ancient Hebrews, the 
def} of Islam, the adufe of the Moors of Spain), the principal 
musical instrument of percussion of the Israelites, identical with 
the modern tambourine. The word timbrel is used in the Old 
Testament in both sicigiilar and plural form, so as to suggest 
that the former referred lo a hoop of wood or metal over which 
was stretched a parchment head ; while the plural was perhaps 
used to designate the tambourine with bells or jangles fixed at 
intervals in hoops. The Israelites learnt to use the timbrel 
during their sojourn in Egypt, and it has been suggested that as 
the Egyptians used it to scare away their evil spirit Typhon, 
the word ioj is derived from the latter. The tabret or timbrel 
was a favourite instrument of the women, and was used with 
dances, as by Miriam, to accompany songs of victory, or with 
the harp at banquets and processions; it was one of the instru- 
ments used by King David and his musicians when he danced 
before the Ark. It was also used in the valley of Hinnom at 
the sacrificial rites, when human victims were “ passed through 
the fire ’’ to Moloch. (K. s.) 

TIMBS, JOHN (1801-1875), English antiquary, was born in 
Clerkcnwell, London, on the 1 7th of August 1801. He w'as edu- 
cated at a private school at Kernel Hempstead, and in lys sixteenth 
year apprenticed to a druggist and printer at Dorking. He had 
early shown literary capacity, and when nineteen began to write 
for the Monthly Magazine. A year later he became secretary 
to Sir Richard Phillips, its proprietor, and permanently adopted 
literature as a profes.sion. He was successively editor of the 
Mirror of Literature^ the Harlequin^ the Literary World, and 
sub-editor of tlie Illustrated London News, He was also founder 
and first editor of Year-Book of Science and Art. His published 
works amounted to more than one hundred and fifty volumes. 
In 1834 he was elected a fellow of the Society of Antiquaries. 
He died in London on the 6th of March 1875. 

TIMBUKTU (French spelling Tombouctou), chief town of the 
territory of Timbuktu, French VN^est Afric'a, 9 m. N. of the main 
stream of the Niger in 16'' N. and 5"" W. 

'Pimbuktu lies on a terrace formed by the southern scarp of the 
Sfihara, about 800 ft. above sea-level, and overlooking a chain of 
dhayas or marshy hollows, fringed here and there with a few mimosas 
and palm thickets, amid the surrounding sandy wastes. These 
dhayas. which aro flooded every three or four yeans, converting 
the lowland tracts between the terrace ami the main stream into 
a labyrinth of chaiintds and backwaters, mark the bed of a navigable 
creek which formerly branched from the Niger northwards to the 
foot of tlic scarp, and which in 1640 inundated a low-lying quarter 
of the city. It is conjectured that the main stream followed this 
course before it took its present easterly curve to Burrom, where 
it bends southwards to the coast. Here also it was probably 
joined at some remote period by the now dried-up Wadi Messaura 
irom the Puat oases south of Algeria, although the rough levels 
taken by Oscar Lenz and others make it uncertain whether the flow 
tlirough this depression was northwards or southwards. In any 
case Timbuktu has been loft, so to say, high and dry by the general 
process of desiccation going on throughout the Saharan region. 

Timbuktu has been describid as “ the meeting point of the 
camel and the canoe,” ” the port of the Sahara in the Sudan,” 
and (more correctly) “ the port of the Sudan in the Sahara.” 
It is a great exchange ” for the produce of North Africa and 
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that of the rich countries south and west of the Niger. It was 
foriTierly a much larger place than it was found to be at the time 
of its occupation by the French in 1893-1894. Extensive ruins 
exist north and west of the present town. The great mosque 
which at one time stood in the centre of the town now lies near 
the western outskirts, where its high but unsightly earth tower 
f«rms a* striking landmark. The mosque of Sidi Yaia (in the 
centre of the town) and that of Sankore in the north-east also 
possess prominent towers. Two forts, built by the French 
and placed, one on the northern the other (Fort Bonnier) on the 
southern side of the town, protect the roads to the desert and the 
river respectively. Whereas in 1895 the town was little more 
than a vast ruin, under French protection the inhabitants, 
relieved from the fear of Tuareg oppression, set about repairing 
aiui rebuilding their houses; trade revived; new streets were 
built: European schools, churches and other establishments 
Avere opened. 

The industries of 'rimbuktu— cotton-w^eaving, earthenware, 
leather-work and embroider^’ — are of subordinate importance, 
and the great bulk of the people are occupied exclusively wdth 
trade. The whole traffic of the surrounding lands converges on 
Timbuktu, which has a transit trade estimated at over 3^800,000 
per annum. Considerable quantities of British and German 
fabrics, hardware, beads, &c., are conveyed across the Sahara 
from Mogador (Moro' co), while two great caravans of 3000 or 
4000 camels are yearly charged with salt from the Taudeni I 
district, salt being an article which the Niger countries lack. 
The imports via the Sahara average about £50,000 annually, 
and by way of Senegal goods of equal value arc received. From 
the south come cereals, gold, wax, ivory and coarse native 
cotton goods, mnv brought to Kabara (the port of Timbuktu) 
by steamers plying on the upper Niger. Cowries, the former 
currency (2500 = 5 francs), have been generally replaced l)y 
French money. It is proposed to connect the city with the 
Niger by a canal. 

Timbuktu, which possesses some valuable Arabic manuscripts 
— notably the Tank es-Siidatiy a 17th-century history of the 
Sudan wTittcu by Abderrahman Sadi of Timbuktu — and is 
a ceutre Moslem teaching, is a converging point of the chief 
west Sudane. 4 b and Saharan races — Aral)s or arabized Berbers 
to the W'est; Songhoi in the immediate vieinity, and thence 
south-eastwards along the Niger; Ireghcnateri or “ mixed *’ 
Tuareg southwards across the Niger as far as the Ilombori Hills 
and in the fertile Libbako plains beyond them ; Fula, Mandingos, 
and Bambara in and about the city; and Imoshagh (Tuareg) 
belonging to the Aw'cllimiden confederation mainly to the north 
and east. 

The local administration— preserved under French rule 
is in the hands of an hereditary kahia, a kind of mayor, descended 
from one of the Ruma families (sec below ). The kahia, during 
the greater part of the 19th rxintury, w as more or less under the 
control of the powerful Bakhai (Baekay) family, who, as 

sherlfs ” and marabouts, were revered throughout the western 
Sahara. 

History , — The history of Timbuktu ^ is intimately connected 
with that of the city of Jenn^ and the Songhoi Empire. The 
Songhoi arc a negro race reported to have come to the Niger 
countries from the Nile valley. In the 8th century they made 
themselves masters of a considerable tract of country within 
the bend of the Niger, and built the city of Gi\o {q.v.) 200 m. 
in a direct line S.S.E. of Timbuktu, making it their capital. In 
the nth century they were converted to Islam. Besides Gao, 
the Songhoi founded Jenn6 {q.v.), which early attained consider- 
able commercial importance. Meantime (nth century) a 
settlement had been made at Timbuktu by Tuareg. Perceiving 
the advantages for trade with the north offered by this desert 
rendezvous, the merchants of Jenn6 sent agents thither (12th 
century), and Timbuktu shortly afterwards became known to. 
the inhabitants of the Sahara aiiJ Barbary as the best market 
in v/hich to dispose of their salt and other goods, and also for 

' Tin-Buktw in Arabic may stand for "the well of Buktu"; in 
the Songhoi tongue the word means a hollow. 


the purchase of the many commodities of the western Sudan. 
In the 12th or 13th century Timbuktu fell under the pow’er 
of the Mandingo kings of Mclie or Mali, a country lying WTst and 
south of Jenn< 5 . Its fame as a mart for gold and salt spread to 
Europe, “ Timbouteh being marked on a Catalan map dated 
1373. In 1353 it had been visited by the famou.s traveller Ibn 
Batuta. In 1434 the Tuareg made themselves masters of the 
city, which in 1469 was captured by the Songhoi king Sunni Ali. 
In the days of Sunni’s successor Askia (1494-15^9), who com- 
pleted the conquest of ^lellc begun by Sunni Ali, the Songhoi 
empire reached its highest development, and Timbuktu rose to 
great splendour. The “ university of Sankore became a chief 
centre of Mahommedan culture for the peoples of the western 
Sudan. One of the sheikhs of Sankore, Ahmad Bal »a, w as among 
the most learned of Moslems. Some of his writings are still 
extant. The riches of Timbuktu excited the cupidity of El 
Mansur, sultan of Morocco, wdio, in 1 590, sent an army across 
the Sahara under an “Andalusian” Moor (thiit is, a Moor 
descended from those expelled from Spain), w^hich captured Tim- 
buktu (1591) and completely broke up the Songhoi empire. The 
Moors made Timbuktu their capital city. For about twenty 
years after the (onquest the pasha who ruled at Timbuktu was 
nominated from Morocco, but the distance of the Niger countries 
from Marrakesh enabled this vast vieeroyalty to throw^ off all 
allegiance to the sultan of Morocco. 

The Niger Moors, known as Rtmiasaitvr El Mansur’s musketeers, 
quarrelled continually among themselves, and oppressed the 
negro tribes. By the end of the 18th century two hundred years 
of oppression had reduced I'irnbuktu to comparative desolation 
and poverty. By this time the whole country W'as in a state of 
anarchy, and in 1800 the Tuareg sw'ooped down from the desert 
and captured the place. They were in turn (1813) dispossessed 
by the Fula, who in 1840 gave place to the Tukulor, led by El 
liaj Omar, the first great opponent of the extension of French 
influence in the Niger bench When the FTench reached Tim- 
buktu in December 1893 they found that the tow'ii had again 
fallen beneath the rule of the Tuareg. The townsfolk, indeed, 
from the time of the decay of the Ruma power being at tla^ 
mercy of all comers, were content to pay tribute to each in turn 
and sometimes to more than one simultaneously, for which 
they indemnified themselves by peaceful intervals of trade 
wdiencver the land routes were open and the upper and lowxr 
readies of the Niger clear of piratcis. But at times even the short 
tract separatirig the town from Kabara W'as so beset with 
marauders that it bore the ominous name of “ Ur-immandess,” 
that is, “ lie (God) hears not.” Little wonder then that the 
townsfolk, wearied by the extortions and internecine strife of 
their Fula and Tuareg masters, freely opened their gates to the 
French as soon as Ijcut. Boiteux reached Kabara in command 
of a small flulilla. 

'fhe occupation of tlu? town, against orders, was a daring 
exploit of a handful of marines. The force which “ garrisoned ” 
Timbuktu consisted of but seven Europi'ans and twelve Sene- 
galese, a ^minvhat larger body being left with the gunboats at 
Kabara. On the 28th of Dectanber the Tuareg attacked the 
boat party, killing Naval Ensign Aube, another officer, and 
eighteen black sailors. Colonel T. P. E. Bonnier, who was at 
Mopti, 200 m. to the south-wxst, inarched to the relief of Boiteux 
and entered Timbuktu without opposition on the loth of January 
1894. Leaving part of his force in the town the colonel set out 
with abouti-joo men to chastise the nomads. In the night of 
the I4th-J5th January his camp was surprised and the (‘oloncl 
and nearly all his men perished. The enemy did not follow 
up their victory, and within a short period French rule was 
firmly established in Timbuktu. 

Apart from some Christian captives, the place was reached 
during the 19th century, previous to its capture by the French, 
by four Europeans— Major Gordon I^ing from Tripoli (1826), 
who was murdered by order of the Fula; 'Rcn6 Caillic from the 
south (1828), Fieinrich Barth from Central Sudan (1853), and 
Oskar Lenz from Morocco (1880). (In i()03 the French authori- 
ties placed commemorative tablets on the houses occupied by 
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these four men during their stay in 'Pimbuktu. The tablets bear 
simply the name of the explorer and the date of his visit.) In 1895 
Felix Ilubois made a stay of some duration in the town, investi- 
gating its history and that of the surrounding country. In 1904 
Timbuktu became part of the colony of Upper Senegal and Niger. 

The British connexion with Timbuktu may be l)riefly stated. 
Barth went to West Africa as the oflicially credited representa- 
tive of the British government, empowered to enter into relations 
with the native princes. At 'J'iinbuktu he stayed under the 
protection of the sheikh Sidi Mahornmed El Backay (Bakhai), 
and took back to England letters from the sheikh professing 
friendship with the British. In reply Lord Clarendon, secretary 
of state for foreign affairs, wrcjte a letter dated the 15th of April 
1859, to h 21 Backay, stating that “ the friendship binding us 
shall not diminish through the centuries ” and “ as our govern- 
ment is ^'ery powerful we will protect your people who turn to 
us.’’ A nephew of the sheikh went to Tripoli where he received 
presents for his uncle and other chieftains from the British 
consul, who also wrote a letter to El Backay, saying, among 
other things, “ The English government has sent a steamer up 
the river which flows out of your country and has recommended 
those on board to make every effort to reach you.’’ The 
steamer did not ascend the Niger to Timbuktu, and no further 
efforts appear to have been made in England to maintain political 
relations with Timbuktu. Moreover, the power of El Backay 
seems not to have been so great as was believed in England, 
or at least did not long continue after the departure of Barths 

AirnioRiTiES. — The chief original authorities are the Tarik es 
Sudan (trans. Hoiidas, Paris, 1901) ; and Alimad Baba's “ Chronicle *’ 
(trails. Barth) in keitsch. der mor^enldnd. Geselhch, ix. 826. 
Among medieval writisrs, soe especially I bn Batntji and Leo Africanus. 
Of jcarly Eairopean records Barth's Travels arc the most important. 
Tht! best popular account is F. Dubois, Timbuctoo the Mysterious 
(London. 1896). Consult also H. N. Frey, Shiigal et Soudan 
(Paris, i8S8); Lieut. Hoiirst. The Exploration of the Niger (I/’mdon, 
i8g8); O. Lenz, Timbuktu (Leipzig, i88.fl; W. D. Cooley, Negroland 
of the Arabs (London, iS.jf); A. J^ebon, lUipport de la mission au 
S^ni^’gal ct au Soudan (Paris, 1898); ('ommandaiit Toui6e, Dahom^, 
Niger, Touareg (Paris, 1897), Du Dahom^ au Sahara (Paris, 1899); 
Lady Lugard, A Tropical Dependency (London, 1905). (F. R. C.) 

TIME ( 0 . Eng. tima-, cf. Teel, timi^ Swed, iimme, hour, Dan. 
time^ from the root also seen in tide,” properly the time of be- 
tween the flow and ebb of the sea; cf. 0 . Eng. getidan^ to happen, 

even-tide,” &c.; it is not directly related to Lat. tempus), the 
general term for the experience of duration or sueces.sion, either 
in whole or in part. For time in its psychological sense see Space 
AND Time; for time in music, see Rhythm; for the methods 
of reckoning time see ("alendar; Day ; Month; and the articles 
Time, Measurement of, and Time, vStandard, below. Gener- 
ally in English law, where any particular time is mentioned 
in acts of parliament or legal instruments, it is to be defined as 
meaning, in Great Britain, Greenwich mean time, and in Ireland, 
Dublin mean time. At common law, where parties enter into 
legal relations, and spec’ify their intention of being bound by 
any particular arbitrary system, the courts will, as a rule, give 
effect to their intentions. * 

TIME, MEASUREMENT OF. Time is measured by successive 
phenomena recurring at regular intervals. The only astronom- 
ical phenomenon which rigorously fulfils this condition, and the 
most striking one — the apparent daily revolution of the celestial 
sphere caused by the rotation of the earth — has from the 
remotest antiquity been employed as a measure of time. The 
interval between two successive returns of a fixed* point on 
the sphere to the meridian is called the sidereal day; and 
sidereal time is reckoned from the moment when the “ first 
point of Aries ” (the vernal equinox) jiasses the meridian, the 
hours being counted from o to 24. Clocks and chronometers 
regulated to sidereal time are only used by astronomers, to 
whom they are indispensable, as the sidereal lime at any 
moment is ecjual to the right ascension of any star just then 
passing the meridian. For ordinary purposes solar time is used. 
The solar day, as defined by the successive returns of the sun 
to the meridian, does not furnish a uniform measure of time, 
owing to the slightly variable velocity of the sun’s motion 


and the inclination of its orbit to the equator, so that it becomes 
necessary to introduce an imaginary mean sun moving in the 
equator with uniform velocity. The equation of time is the 
difference between afipareiit (or true) solar time and mean 
solar time. The latter is that shown by clocks and watches used 
for ordinary purposes. Mean time is converted into apparent 
time by applying the ccpiation of time with its proper ^gn, arr 
given in the Nautical Almanac and other ephcmcrides for every 
day at noon. As the equation varies from day to day, it is 
neccs!?ary to take this into a(x:ount, if the apparent time is 
required for any moment different from noon. The ephemerides 
also give the sidereal time at mean noon, from which it is easy 
to find the sidereal time at any moment, as 24 hours of mean 
solar time are equal to 24*^ 3'“ 56*5554’* of sidereal lime. About 
the 2 1 St of March of each year a sidereal clock agrees with a mean 
time clock, but it gains on the latter 3'“ 56*5'* every day, so that 
in the course of a year it has gained a whole day. For a place 
not on the meridian of Greenwich the sidereal time at noon 
mii.st be corrected by the addition or subtraction of 9*8565® 
for each hour of longitude, according as the place is west or 
east of Greenwich. 

While it has for obvious reasons become customary in all 
civilized countries to commence the ordinary or civil day at 
midnight, astronomers count the day from noon, b(*ing the 
transit of the mean sun across the meridian, in strict conformity 
with the rule as to the beginning of the sidereal day. The hours 
of the astronomical day arc also counted from o to 24. An 
international conference wLieh met in 1884 at Washington If) 
consider the (jucstion of introducing a universal day (see below), 
recommended that the astronomical day should commence at 
midnight, to make it coincide with the civil day. Tlie great 
majority of astronomers, however, expressed themselves very 
strongly again.st this proposal, and it has not be<*n adopted. 

Determination of Time, — The problem of determining the 
exact time at any moment is practically identical with that of 
determining the apparent position of any known jv)int on the 
celestial sphere with regard to one of the fixed (imaginary) great 
circles appertaining to the observer’s station, the meridian or the 
horizon. The point selected is either the sun or oiie of Ihc 
standard stars, the places of which are accurately* determined 
and given for every tenth day in the modern et)hemeridcs. The 
time thus determined furnishes the error of the clock, chrono- 
meter or watch employed, and a second determination of time 
after an interval gives a new value of the error and thereby the 
rate of the timekeeper. 

The ancient astronomers, although they have Icift us very 
ample information about their dials, water or sand clucks 
{clepsydrae), and similar timekeepers, are very reticent as to 
how these were controlled. Ptolemy, in his Almagest, slates 
nothing whatever as to how the time was found when the numer- 
ous astronomical phenomena which he records took place; 
but Hipparchus, in the only book we possess from his hand, 
gives a list of 44 stars scattered over the sky at intervals of 
right ascension equal to exactly one hour, so that one or more 
of them would be on the meridian at the ('ommencennent of 
every sidereal hour. IL C. F. C. Sdijellerup^ has shown that 
the right ascensions assumed by llippurehus agree within about 
15' or one minute of time with those calculated back to the year 
140 B.c. from modern star-places and proper motions. The 
accuracy which, it thus appears, could be attained by the ancients 
in their determinations of time was far beyond w*hat they seem 
to have considered necessary, as they only rrct)rd astronomical 
phenomena {e.g, eclipses, occiiltations) as having occurred 
“ towards the middle of the third hour,” or “ about 8^ hours of 
the night,” without ever giving minutes.- The Arabians had a 

' ** Rechorches sur I’astronomio dcs Ancieiis : I. Sur le chrono- 
mdtre* c 61 esto d'Hipparqiie," in Copernicus: An International 
Journal of Astronomy, i. 25. 

- tor astronomical purposes fce ancients made use of mean- 
time hours — a>pat lirnfAcplai, horae equinoctiales — into which they 
translated all indications expressed in civil hours of varying length — 
&pai Kaiplai, horae temporales. Ptolemy counts the mean day from 
noon. 
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clearer perception of the importance of knowing the accurate 
time of phenomena, and in the year 829 we find it stated that at 
the commencement of the solar eclipse on the 30th of November 
the altitude of the sun was 7® and at the end 24°, as observed 
at Bagdad by Ahmed ibn Abdallali, called Habash.^ This seems 
to be the earliest determination of time by an altitude; and this 
•wethuil then came into general use among the Arabians, who, 
on obser\dng lunar eclipses, never failed to measure the altitude 
of some bright star at the beginning and end of the eclipse. In 
Europe this method was adopted by Purbach and R egit anon i anus 
apparently for the first time in 1457 . Bernhard Walther, a pupil 
of the latter, seems to have been the first to use for scientific 
purposes clocks driven by weights : he slates that on the i6th 
of January 1484 he observ^ed the rising of the planet Mercury, 
and immediately attached the weight to a clock having hour- 
wheel with fifty-six teeth; at sunrise one hour and thirty-five 
teeth had passed, so that the interval was an hour and thirty- 
seven minutes. For nearly two hundred years, until the applica- 
tion of the pendulum to clocks became general, astronomers 
could place little or no reliance on their clocks, and conse- 
quently it was always nccessar}^ to fix the moment of an observa- 
tion by a simultaneous lime determination. For this purpose 
Tycho Brahe employed altitudes observed with quadrants; but 
he remarks that if the star is taken too near the meridian the 
altitude varies too slowly, and if too near the horizon the refrac- 
tion (which at that time was very imperfectly known) introduces 
an clement of uncertainty. He sometimes used azimuths, or with 
the. large “ arm illary spheres ” which played so important a part 
among his instruments, he measured hour-angles or distances 
from the meridian along the equator Transits of stars across 
the meridian were also observed with the meridian quadrant, an 
instrument which is alluded to by Ptolemy and was certainly in 
use at the Maragha (Persia) obscrv'atory in the 13th century, 
but of which Tycho was the first to make extensive use. But 
he chiefly employed it for determining star-places, having 
obtained the clock error by the methods already described. 

In addition to these methods, that of “ equal altitudes ” was 
much in use during the 17th century. That equal distances east 
and west .of the meridian correspond to equal altitude's had of 
course been^nown as long as sundials had been used ; but, now 
that quadrants, cross-staves and parallactic rules were commonly 
employed for measuring altitudes more accurately, the idea 
naturally suggested itself to determine the lime of a star's or 
the sun’s meridian passage by noting the moments when it 
reached any particular altitude on both sides of the meridian. 
But Tycho’s plan of an instrument fixed in the meridian was 
not forgotten, and from the end of the 17th century, when 
Romer invented the transit instrument, the obscrvaition of 
transits across the meridian became the principal means of 
determining time at fixed observatories, while the observation 
of altitudes, first by portable quadrants, afterwards by reflecting 
sextants, and during the rqth centur}' by portalflc alt-azimuths 
or theodolites, has been used on journeys. Since about 1830 
the small transit instrument, with what is known as a “ broken 
telescope,” has also been much employed on scientific expedi- 
tions; but great caution is necessary in using it, as the difficulties 
of getting a perfectly rigid mounting for the prism or mirror 
which reflects the rays from the object glass through the axis to 
the eyepiece appear to he very great, for strange discrepancies 
in the results have often been noticed. The gradual develop- 
ment of astronomical instruments has been accompanied by a 
corresponding development in timekeepers. From being very 
untrustworthy, astronomical clocks are now' made to great 
perfection by the application of the pendulum and by its com- 
pensation, while the invention of chronometers has placed a 
portable and equally trustworthy timekeeper in the hands of 
travellers. 

We shall now' give a sketch of the principal methods of 
determining time. • 

* Caussin, Le Livre de la grande table Hakimite, p. 100 (I’aris, 

1804). 

- See his Epistolae astronomteae, p. 73. 


In the splierical triangle ZPS between the zenith, the pole and 
a star the side ZP — 90° — <p {(p being the latituile), J'S -= go^ — 
5 (3 being the declination), and ZS or z — 90° iiunus the observed 
altitude. The angle ZPS = tis the star's hour-angle or, in time, llie 
interval between the moment of observation and the meridian 
passage of the star. Wo have then 

. •cos z sin ^ sin 5 
cos t = - - » 

cos </> (.os S 

W'hich formula can be made more convenient for the use of logarithms 
by putting -f* </> -}- 5 - - 2S, which gives 

1,1 ^ - *). 

/ COS .S cos {S — r) 

According as the star was ol)scrvod west or east of the meridian, 
i will be positive or negative. If a bo the right avsceiision of the 
star, the sidereal time = t j- a, a as well as 3 being taU('n from ;',n 
ephemeris. If the sun had been observed the hour-an -Ic t w’ould 
be the apparent solar time. The latitude observed must be cor- 
rected for refraction, and in the case of the sun also for parallax, 
w’hile the sun's scmi-diaiuetcr must be added or subtracted accord- 
ing as the lower or upper limb was observed. The detlination of 
the sun being variable, and being gh'en in the cpheiuerides for noon 
of each day, allowance must be made for this by interpolating 
with an approximate value of the time. As the altitude changes 
very slowly lu.ar the nu^ridian, this method is most ad\'antageous 
it the star bo taken near the prime vertical. W'hilc it is also easy to 
see that the greater the latitude the more uncertain the result. 
It a number ot altitudes of the sjime object an* observed, it is not 
necessary to deduce the clock error scparat('ly from each observa- 
tion, but a correction niay be applied to Ihe mean of the zenith 
distances. Su}>posing n observations to bo taken at tlu' moiruTits 
T], Ty. 7 ';,, . . ., the mean of all being 7 ',,. and calling the rcoi rcsinm ding 
to this Z, we have 




•f \ I ^ iPZ . 

I- i i^{Tn ■ 


r,) 




'0/ 

and so on, i being the hour angle answering to 7 V As 2 ( 7 ' — Ty) - o, 
these equations give 

z = ^ tiv ^ • • • - i (Ta- 7o)-|-. 

n 2 n * 


— “»_Jl • * * — 2 2sin-^ (T ~ /q) 

n dt- n 

But, if in the above-mujitioned triangle} we designate the angles at 
Z and .S' by 180" — A and />, we have 
sin z sin A — cos 5 sin t ; 

sin z cos A — — cos (/> sin 5 -}• siti cos 5 cos t ; 
an l^y differentiation 

(/■’Z _ cos (/> C(JS 0 cos A cos P 
(it- ' sin Z 


in which A and p arc determined by 
„ sin t 

sin A — . „ cos 5 and .sjii p — 

sin / 


sin t 

cos 

Mn Z ^ 


With this correct(xl mean of the obs(*r\’e(l zenith distaiiccis the hour- 
an.gle and time arc determined, and by comparison with 7 „ the error 
of the timekeeper. 

The method of equal altitudes gives v(‘ry simply the clock error 
equal to the right ascension min is half the sum of the clock times 
corresponding to the olxservod t^qual altitudes on both sides of the 
meridian. \Vhen the sun is observed, a correclii'm has to be applied 
for the change of dccliiialior in the interval between the observations. 
Calling this interval 2/, the commotion to the apparent noon given by 
the (>bser\;a lions x, the change of declination in half the inteival A 5 , 
and the ob.servcd altitude /t, we have 


sm /i - sin .sin (5 — AS) -| cos r/) cos (3 — A8) cos (if -|- x) 
and sin It = sin sin (5 -|- A 3 ) -I- cos ^ cos (5 f a8) cos (I — x), 
whence, as cos x may be put — i, sin x — x. and tan A 3 — AS, 


X 


/tan ^ _ tan *\ 

\ sm t tan f / ’ 


which, divided by 15, gives the required correction in .seconds of 
time. Sinplarly an afternoon observation may be combined witli 
an observation made the following morning to find the time of 
apparent midnight. 

The observation of tho time when a star has a certain azimuth 
may also be used for determining the clock error, as the hour-angle 
j can be found from the dciclination, the leititude and the azimuth, 
i As the azimuth changes most rapidly at the meridian, the observa- 
lioii is incest advantageous there, bc.sidcs which it is neither necessary 
to know the latitude nor tho declination accurately. Tho observed 
time of transit over the meridian must be corrected for the deviations 
of the instrument in azimuth, Icv'el and collimation. This corrected 
time of transit, expressed in sidereal time, should then be equal 
to tho right ascension of the object observed, and the difference is 
the clock error. In observatories tho determination of a clock's 
error (a necessary operation during a night's work with a transit 



TIME, MEASUREMENT OF 985 


circle) is generally founded on observations of four or five “ clock 
stars," these being standard stars not near the polo, of which the 
absoluto rig hi: ascensions have been determined with great caro, 
besides observation ol a close circumpolar star for finding the error 
of azimuth .tnd dotcriiiiiiation of level and collimation tjrror.^ 

Observers in the field with portable instruments tiften find it 
inconvenient to wait for the meridian .transits of one of the few 
cl('se circumpolar stars given in the ephemerides. In that case 
they have recourse to what is known as the method of time deter- 
mination in the vertical ol a polo star. The alt-azimuth is first 
directed to one of the standard stars near the polo, such as a or 8 
IJrsae Mnioris, using whichever is ntjarest to the meridian at the 
time. Tilt.' instrument is set so that the star in a few minutes will 
cross the middle vertical wire in the field. The spirit-level is in the 
meantime juit on the axis and the inclination of the latter measured. 
The time ot the transit of the star is then observed, after which the 
instrument, remaining clamjied 111 azimuth, is turned to a cock star 
and the transit ol this over all the wires is observed. The level 
is apiilied again, ami the mean of the two results is used in the 
reductions. In case the collimation error of the instrument is not 
accurately known, the instrument should bo reversed and anothei 
observation ol the same kind taken. The observations made in 
each position of the instrument are separately reduced with an 
assumed approximate value of the error of collimation, and two 
equations .ire thus derive<l from which the clock error and correction 
to the assumed collimation error are found. This use of the tran.sit 
or alt azimuth out of the meridian throws considerably more work 
on the computer than the meridian observations do. and it is there- 
fore never resorted to except when an observer during field operations 
is presscfl for time. The formulae of reduction as developed by 
Hanson in the Astronomischc NachrichUn (xlviii. iij seq.) arc 
given by Chauvenet in his Spherical and Practical Astronomy 
ii. 216 seq. (4th ed., l^hiladelphia, 11^7.1). The subject has also been 
troalctl at great length by Dollen in two memoirs : Die Zeitbeslimmunff 
vermittelst des tragbaren Durchgangsinstrument im Verticale dcs 
Polarsterns (4to, St Petersburg, i8dj and 1874). 

Longitude . — Hitherto we have only spoken of the deter- 
mination of local time. But in order to compare observations 
made at different places on the surface of the earth a knowledge 
of their difference of longitude becomes necessary, as the local 
time varies proportionally with the longitude, one hour corre- 
sponding to 15°. Longitude can be determined either geodeti- 
('ally or astronomically. The first method supposes the earth 
to be a spheroid of known dimensions. Starting from a point of 
de])arture of whii'h the latitude has been determined, the azimuth 
from the meridian (as determined astronomically) and the 
distance of some other station are measured. 'I'his second 
station then serves as a point of departure to a third, and by 
repeating this process the longitude and latitude of places at a 
considerable distance from the original starting-point may be 
found. Referring for this method to the articles Earth, 
Figure of the, and Geodesy, we shall here only deal with 
astronomical methods of determining longitude. 

T'he earliest astronomer who determined longitude by 
astronomical observations seems to have been Ilipparchus, 
who chose for the first meridian that of Rhodes, where he ob- 
served; but Ptolemy adopted a meridian laid through the “ In- 
sulae Fortunatae ” as being the farthest known place towards 
the west.- When the voyages of discovery began the peak of 
Tcncriffc was frecjuently used as a first meridian, until a .scientific 
congress, assembled by Richelieu at Paris in 1630, .scleJted the 
island of Ferro for this purpose. Although various other 
meridians {e.g. that of Uraniburg and that of San Miguel, one of 
the Azores, 29"’ 25' W. of Paris) continued to be used for a long 
time, that of Ferro, which received the authorization of Louis 
Xlll. on the 25th of April 1634, gradually superseded the others. 
In 1724 the longitude of Paris from the west coast of Ferro was 
found by Louis Feuillce, who had been sent there by the Paris 
Academy, to be 20® 1 45"; but on the proposal of Guillaume de 
Lisle (1675-1726) the meridian of Ferro was assumed to he 
exactly 20° W. of the Paris observatory. Modern maps and 
charts generally give the longitude from the oKservatory of either 
Paris or Greenwich according to the nationality of the con- 
structor; the Washington meridian conference of 1884 recom- 
mended the exclusive use of the meridian of Greenwich. On 
the same occasion it was also recommended to introduce the use 

^ Tho probable error of a clock correction found in tlii.s way from one 
star is about ± 0-04*, if a modern transit circle and chronograph is 
used. 

- This was first done early in the 2nd century by Marinus of Tyre. 


of a “ universal day,” beginning for the whole earth at Greenwich 
midnight, without interfering with the use of lo(?al time. This 
proposal has, however, not been adopted, but instead of it the 
.system of Standard Time ” (see below) has been accepted in 
most countries. Already in 1883 four standard meridians were 
adopted in the United States, 75°, 90°, 105”, 120"^ west of Green- 
wich, so that clocks showing Eastern, Central, Mountain oT 
Pacific time ” arc exactly Ih'c, six, seven or eight hours slower 
than a Greenwich mean time clock. In Europe Norway, 
Sweden, Germany, Austria-Hungary, Switzerland and Italy use 
mid-European time, one hour fast on Greenwich. In South 
Africa the legal time is two hours fast on Greenwich, &c.'* 

The simplest method for determining difference of longitude 
consists in observing at the two stations some celestial pheno- 
menon which occurs at the same absolute moment for the whole 
earth. Hipparchus pointed out how observations of lunar 
eclipses could be used in this way, and for about fifteen hundred 
years this was the only met hod available. When R egiomontanus 
began to publish his ephemerides towards the end of the 15th 
eeiitury, they furnished other means of determining the longitude. 
Thus Amerigo Vespucci observed on the 23rd of August 1499, 
somewhere on the coast of Venezuela, that the moon at 7’* 30'“ 
p.m. was 1°, at midnight 5^'' east of Mars; from tliis he concluded 
that they must have been in conjunction at 6*' 30*“, whereas the 
ephemeris announced this to take place at midnight. This gave 
the longitude of his station as roughly equal to 5^ hours west of 
('adiz. The instruments and the lunar tables at that time being 
very imperfect, the longitudes determined were very erroneous. 
The invention of the telescope early in the 17th century made 
it possible to observe eclipses of Jupiter’s satellites; hut there 
is to a great extent the same drawback attached to these as to 
lunar eclipses : that it is impossible to observe with sufficient 
accuracy the moments at which they occur. 

Eclipses of the sun and occult at ions of stars by the moon were 
also much used for determining longitude V)cfore the invention 
of chronometers and the electric telegraph offered better means 
for fixing the longitude of observatories. These methods arc 
now hardly ever employed except by travellers, as they are very 
inferior as regards accuracy. For the necessary fftfimilae j^bc 
Chauvenct's Spherical and Practical Astronomy y i. 518-542 and 

550-557- 

We now proceed to consider the four methods for finding the 
longitudes of fixed observatories, viz. by (i) moon culminations, 
(2) rockets or other signals, (3) transport of chronometers, and 
(4) tran.smission of lime by ihc electric telegraph. 

I. Moon Culminations . — Owing to tho rapid orbital motion of tho 
lunon tho sidoroal time of itb cuiminalion is dilforent for different 
meridians. If, therefore, the rate of the moon's change of riglit 
ascension is known, it is easy from tho observed time of culmination 
at two stations to deduce their difference of longitude. In ordor 
to be as much as ])o,ssible inde])c‘ndent of instrumental errors, some 
standard stars ne.irly on the parallel of the moon are (»l)served at 
tlie two stations; these " moon-culminating stars " are given in the 
ephemerides in order to secure that both observers take the same 
stars. As either the preceding or the following limb, not the centre, 
of the moon is observed, allowance must be made for the time the 
semi-diameter lakes to pass the meridian and for the change of right 
asetmsion during this time. This method was proposed by Tigott 
towards the end of the i8th century, and has been much use<l; 
but, though it may be voxy serviceable on journeys and expeditions 
to distant places where the chronometric and telegraphic methods 
cannot be employed, it is not accurate enough lor fixed observatories. 
Errors of four to six seconds of lime have frequently been noticed 
in longitudes obbiincd by this method from a limited number of 
observations: e.g. 4*47’ in the case of the Madras observatorv.'* 

For a complete list of the standard times adopted in all countries 
see Publications of the U.S. Naval Observatory, vol. iv. app. iv. 
(Washington, lyob). 

For field stations the photographic method first proposed and 
carried out by Captain Hills. R.E., in 1895, may be found advan- 
tageems. A camera ol rigid form is .set up and .some instantaneous 
mwn -exposures are made, after which the camera is left untouched 
until a few' exposures can he mndc a couple of Iwight stars, which 
arc allowed to impress their trails on the plate for 15 or 30 seconds. 

If the exact local time of each exposure be known, .such a plate 
gives the data necessary for computing the moon's position at the 
time of each exposure, and hence the Greenwich time and longitude 
(Memoirs Roy. Astr. Soc., 1899. liii. ii 7 )* 
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2. Signals. — In 1671 Picard determined the ditforence of longitude 
between Copenhagen and the site of Tycho Brahe's observatory 
by watching from the latter the covering and uncovering of a fire 
lighted on the top of the observatory tower at Copenhagen. l*owder 
or rocket signals have been in use since the middle of the iSth 
century; they are nowadays never used for this puq)ose. although 
several of the principal observatories of Europe were connected in 
*this m!lnncr early in the 19th century.^ 

3. Transport of Chronometers . — This means of determining longi- 
tude was first tried in cases where the chronometers could lie brought 
the whole way by .sea, but the improved means of communication 
on land led to its adoption in 1828 between the observatories at 
(Trecnwicli and Cambridge, and in the following years between 
many other observatories. A few of the more cxt(;nsive expeditions 
undertaken for this object deserve to be mentioned. In 1843 more 
than sixt>’’ chronometers were sent sixteen limes backwards ami 
forwards between Altona and Pulkowa, and in 1844 forty chrono- 
meters were sent the same number of times between Altona and 
Greenwich. In 18 pj the longituflo of Valent ia on the south- we.st 
coast of Ireland was determined by transporting thirty pocket 
chronometers via Liverpool and Kingstown and having an inter- 
me^liate .station at the latter place, 'flic longitude of the Jl ■nited 
States Naval Observatory has been frequently determined from 
GretMiwich. 'fhe following results will give an idea of the accuracy 
of the method * ; — 

Previous to 1849. 373 chronometers , . . 5’‘ S"' i2-.*52‘’ 

Expedition oi 1849, Bond's discussion . . 11*20* 

,, Walker’s i2o(> 

,, Bond's second result . 12*26* + 0*20 

„ 1^55. 52 chronometers, 0 trips, 

Bond 13*49'' ± «*i 0 

The value now accepted from the telegraphic determination is 
y 8“' I2*09\ The probable errors of the re.sults for I’ulkowa- 
Altona and Altona-Greenwicb were supposed to be + o'039‘* and 
± o*o.|2\ It is of course only natural that the iincerlaint}’' of the 
rcsult.s for the transatlantic longitude should be much greater, 
considering the length of time which elapsed between the rating 
of th<^ chronometers at the observatories of Boston, Cambridge 
(Massachusetts) and Idveiq)ool. The dilhcully of the method 
consists in dotennining the “ travelling rate.” Each time a chrono- 
meter leaves the station A and returns to it the error is determined, 
and consequently the rate for the time occupied by the journeys 
from A to 13 and from B to A and by the .sojourn at B. Similarly 
a rate is found by each departure from ancl return to B, and the 
time of rest at A and B is also utilized for determining the stationar>^ 
rate. In this way a scries of rates for overlapping intervals of 
time are found, from which the travelling rates may be inteqx)lated. 
It« owir^^ to the uncertainty which necessarily attaches to the rate 
of a chronoliaeter during long journeys, especially by laud, where 
they are exposed to shaking and more or less violent motion, that it 
is desirable to employ a great number. It is scarcely necessary to 
mention that the temperature correction for each chronometer 
must be carefully investigated, and the local time rigorously deter- 
mined at each station during the entin: period of the operations. 

4. Telegraphic Determinatton of Longitude.— 'Vhi^ was first sug- 
gested by the American astronomer S. C, Walker, and owed ib 
development to the Ignited States Coast Survey, where it was em- 
ployed from about 1849. Nearly all the more important public 
observatories have now been connected in tliis way on the continent 
of Europe, chiefly at the instigation of the ” luiropaischc Grad- 
messung," while the determinations in connexion with the traii.sits 
of Venus and those carried out in recent years by the American, 
French, British and Colonial governments have completed the 
circuit of the greater part of the globe. The telegraphic method 
compares the local time at one station with that at the other by means 
of electric signals. If a signal is sent from the eastern .station 
A at the local time T, and receivi;d at tlu; western station B at the 
local time Tp them, if the time taken by the current to pass tlirougli 
the wire is called z, the difference of longitude is 

\ ~ T -- I\ f X, 

and similarly, if a signal is sent from B at the time 7 *o and received 

at A SitT^. we have A — T.^ — To — x, 

from which the unknown quantity x can be eliminated. 

The operations of a telegraphic longitiult^ determination can be 
arranged in two ways. Either the local time is determined at both 
stations and the clocks are compared „])y telegraph, or the time 
determinations are marked simultaneously on tiie two chrono- 
graphs at the two stations, so that further .signals for clock compari- 
son are unnece.ssary. The first method has to be used when the 
telegraph is only for a limited time each night at the disposal of the 
observers, or when the climatic conditions at the two stations are 
so different that cle.iir weather cannot often l)c expected to occur 
at both simultancou.sly, also when the difference of longitude is so 
consid(;rable that too much time would be lost at the eastern station 
waiting for the arrival of the vransit record of one star from tlu* 

1 For instance, Greenwich and Paris in 1825 {Phil. Trans., 182O). 
The result, 21 6*, is only alxmt o O* too great. 

~ Gould, Transatlantic Longitude, p. 5 (Washington, 1869). 


wc.stern station before observing another star. The independent 
time determination also offers the advajitage that the observations 
may be taken cither by eye and ear or by tho chronograj)h, but as 
the ob.servations made with the clironograph are somewhat more 
accurate than those made by eye and car, the chronograph should 
be used wherever j)Ossiblc. This method is the one generally 
adopted. The method of .simullancous registration at both stations 
of transits of the same stars has one advantage. Ea( h transit 
ob.scrvcd at Iwth stations furnishes a value of the difference of longi- 
tude. so that the final result is less dependent on the clock rate than 
in the first method, which nccessitalt?s the combination <>f :i series 
of clock errors tletermin(?d during the night to form a value of the 
clock error for the time w’heii the exchange of signals took place. 
When using this method it is advisable to select the stiirs in such a 
manner that only one station at a time is at work, so that tho in- 
teii.sity of the current can be readjusted (by moans of a rheostat) 
betw'cen ev(*ry despatch and rcjceipt of signals. This atten I ion to the 
intensity of the current is necessary whatever method is nuployed, 
as the constancy of the tran.smission time {x in the above ( miations' 
chiefly depends on the constancy of the current. The i)rol)ablo error 
of a difference of longitude deduced from one .star appears to be ' 
for eye and ea.r transits + o*o8*, 
for chronograph transits + 0*07*; 
while the probable (uror of ttu*. final n^siilt of a carefully planned 
and well excicuted series of telegraphic longitude oj)i rations is 
generally betw’cen + 0**010 and + o’ozo*. 

Wireless telegraphy w«as for the first lime (uiiployed in 1906 in a 
dcterminalion of the difference of longitude between l^oisdam and 
Brocken, the signals being .sent from Nauen, 32 km. from the former 
and 183 km. from the latter .station. The resulting clock differences 
were foiiiul to be (juite indopenclont of tho energy of the electric 
w*.aves. Wireless telegraphy will no doubt in future be much used 
in places where it may be desirable to determine tlic longitudes of a 
number of stations at tho same time. 

It is evident that tho success of a determination of longitude 
depends to a very great extent on the accurate deterTuination of 
lime at the two stations, and great care must therefore be taken to 
determine the;in.struriiental errors repeatedly during a night's work. 
But in a<ldition to the uncertainty w'hich enters into the re.sult.s 
from the ordinary errors of observation, there is another source of 
error which becomes of special importance in longitude work, \*iz. 
tho so-ciUled personal error. 'I'he discovery of the fact that all 
observ'crs differ more or less in their estimation of the time when 
a star cro.sses one of the spider lines in the tr.ansit instrument w'as 
nvide by F. W. Bessel in 1820;^ and, as he happened to differ fully a 
second of time Irom several other ob.scrvcrs, this remarkably large 
error naturally caused the pb(‘nomeno»n to be carefully examined. 
Bessel also .suggested what aj)pcars to be the right explanation, viz. 
the co-operation of two .senses in observing transits by eye and ear, 
the ear having to count the bi*-ats of the clock w'hile the eye compares 
tlie distance of tlie star from the .spider line at the last beat before tho 
transit with the distance at the first beat after it, thus estimating 
the fraction of second at which tho tran.sit took place. It can lasily 
be conceived that one person may first hear and then sec, while to 
another these sensations take place in the rev'orse order; and to this 
possible source of cTror inav be addt'd the sensible time required by 
the transmission of sensations through the nerves to the brain and 
for the latter to act upon them. As tlie chronographic method of 
observing dis]H*nses with one sen.se (tliat of hearing) and merely 
requires the w’atching of tlu? starts motion and the pressing of an 
electric key at the monumt whtm fhe star is bisected i)y the thread, 
the personal errors should in this ca.se be much smaller than w*hen 
the eye and ear metluxl is employed. And it is a fact that in the 
ionuer invthod there have never occurred errors of between half and 
a wmoli* second such as have not infrequently appeared in the latter 
method.^ 

In transit observations generally this personal error does not 
cause any inconvenience, so long as only one observer is employed 
at a time, and unless the amount of the (Tror varies with the magni- 
tiule of the star (w^hich is often the case) ; but when absolute time has 
to be determined, as in longitude work, the full amount of the per- 
sonal equation between the two observers must be carefully ascer- 
tained and taken into account. And an observer's error has often 
been found to vary very considerably not only from year to year 
ljul even ^within much shorter intervals; the use of a new instrument, 
though perhaps not clifftTing in construction from the accustomed 
one, has also been knowm to affect the personal error. For a number 
of years this lattcT circumstance was coupled with anotiier which 
seemed perfectly incompn^hensible, the i)er.sonal error appearing 
to vary with the reversal of the instrument, that is, with the position 
of the illuminating lamp east or w'csl. But in 1869 -1870 Hirscli 
noticed during the longitude oj)er;itions in Switzerland that this w'as 

Albrecht, Bestimmung von Langendifferenzen mit Hulfc des 
clcctrischen Telegraphen, p. 80 (410, Leipzig, 1869). 

* Maskelync had in 1795 noticed that one of his assistants observed 
transits more than half a second later than himself, but this was 
supposed to arise from some wTong method of observing adopted 
by the assistant, and the matter w^as not further looked in 
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cnuscvl by a shiftin" of the reflector inside the telescope, by means 
of which the field is illuminated, wliich j>roduccd an apparent 
sJiilling of the image of the spider lines, unless the eyepiece was 
v(ry accurately focus(id for the observer’s sight. The simplest and 
best way to find the equation between two observers is to let one 
observe the transits of stars over halt the wires in the telescope, 
and the other obs<n ve the transits overithe r(?mainder, each taking 
Care to refocus the eyepiece for hiins(ilf in order to avoid the above- 
mentioned sources of error. The single transits reduced to the middle 
wire give immediately the equation; and, in order to eliminate 
('rrors in the assumed wire-intervals, each observer uses alternately 
tlie first and the second half of the wir<;s. In longitude work, the 
two observers generally after the completion a certain number of 
nights* work exchange stiitions and commence a new set of observa- 
tions; the mean of the two results thus obbiiiicd should be free from 
th(‘ effect of personal error, jirovidcd that the errors of both observers 
havi! remained constant tiui whole time. It is tfierelorc advisable 
to let the oliservers compart* themselves, at the beginning, middle aiul 
( nd of tilt; optirations, anti, if possilile, at both the instruments 
employed. A useful check on the results is afforded by simultaneous 
experiments with one of the instruments contrived by C. Wolf, 
Jvaiser ajul otht;rs, by which the absolute jiersonal error of an 
oijserver can be (letermiiicd. I'hough differing much in detail, 
these instruments ai*e all constructed on the same principle : an 
artificial star (a lamp shining through a minute hole in a screen 
mounted on a small carriage moved by clockwork) passes in succes- 
sion across a number of lines drawn on oiled paper, while an electric 
contact is made at the precise niomoiit when the star is bisected 
on each line by tlu; carriage passing a number of adjustable contact 
makers. The currents thus made register the transits aiitomaticcilly 
on a chronograph, while the observer, viewing the apparatus through 
his telescope, can observe tlie transits in the usual manner either by 
eye and ear or by chronograph, thus immediately finding his personal 
error. These contrivances have sometimes been used to educate 
pu]>ils learning to observe, aiul expcTiencc has shown that a considi*!*- 
a!)le personal error can bo generally somewhat diminislicd through 
practice. By using Kejisold’s self registering micrometer, which 
enaliles liie observer to follow the motions of the star with a movable 
\'t;rtical wire which antfimatically registers its passage over certain 
lixerl points in the eyepiece, tin; effect of jier.sonal error is almost 
completely eliminated. In the determination of the difference of 
longitude between Potsdam and Greenwich in 1903 tin; tv.’o observers 
\s’i fh tht.'ir insiruineiits exchanged stations in the middle of the op(;ra- 
tions, and the sum of their personal and instrumental equation was 
o-Goo** with a probable error of + 0*003^ 

LiTiiK \ rin<K. -ticneral treatises on s])herical astronomy, such as 
Briinnow’s Lehrhuch dev sphdrischen Astronomie (3rd ed., Berlin, 
1871 ; trails, into English and sev'cral other languages) and Chauve- 
iiet's Manual, treat very fully of the numerous methods of deter- 
mining lime by combination of altitudos or azimuths of several 
stars, for telegraphic longitude work see the Puhlicationen des 
kon. pycussischen geodlitischen Instiluts; the Heports of the United 
States Coast ami Geodetic Survey; vol. ix. of the Accotmt of the Great 
2 'yi^onomctyical Survey of India; and Report of the Chief Astronomer, 
(Ottawa, I got)), which gives a useful review of recent longitude 
work' in the Pacific and adjacent countries. On personal errors 
see Dreyer, Proc, Roy. Irish Acad. (1870), 2nd .series, vol. ii. p. 
and “ Kecherches sur requatioii j)ersoiielle par M. F. (ioniicsiat ” in 
the 'I'niv. dc Vohserv. de Lyon (1892), vol. ii. (J. L. K. D.) 

TIME, STANDARD. Local time is determined by the relation 
of the meridian of a place to the .sun. Noon at any place is 
defined as the moment wdien either the true or mean sun {lasscs 
the meridian of that place, according as apparent or mean time 
is used. Practic:ally, the use of mean time is now universal, so 
that we may regard the mean sun as that l)y which noon is 
determined. As the earth revolves, all its meridians are brought 
under the sun in succession or, relative to the earth, noon con- 
tinually travels around the earth, making the circuit in twenty- 
four hours. It follows that noon, and therefore any other hour 
of the day, is later by four minutes for every degree of longitude 
towards the west, so that a watch carried cast or west will be 
found to deviate from local time by an amount proportional to 
the change of longitude. Before the time of railways this devia- 
1 ion was not productive of inconvenience. But when railway 
travelling became common, train schedules had to l>e more exact 
than those of a mail coach, and the traveller was rapidly carried 
to places where the local time continually deviated from that 
shown by his watch. The use of such time thus had to be modified 
in places where intercommunication with others of a different 
longitude was frequent. Thus arose a practice on the part of 
railways of using the time of some central or important city on its 
line for all places not too distant, which time would naturally 
be adopted by the inhabitants of the region through which it 


passed. For a similar reason, in countries which did not extend 
through a large fraction of an hour of longitude, it was natural 
to use the time of the capital throughout all or a large part of its 
extent. Thus Greenwich time has long been in use throughout 
Phigland, and all the railways of France arc run by Paris time. 
But inconvenience was still unavoidable in passing fro*n on^ 
country to another, or in travelling through long stretches in the 
same country. I'he inconvenience was especially felt in the 
United States, where every railway, and even every long .stretch 
of several great railways, had its own time system. Thus it 
happened not infrecjuently that in a single station clocks would 
be found .set to the time of three different meridians, one for 
the road toward the east, another for the road toward the west , 
and a third for the meridian of the place, or local use. 

A device now being generally adopted to do away with this 
confusion was planned in 1878-1879 by Mr (afterwards Sir) 
Sandford Fleming, and published in the Journal of the Canadian 
Jnsiiltfte of Toronto for 1879. On the initiative of this organiza- 
tion, Mr Fleming’s proposals were oflicially communicated to the 
leading governments of the world with a view of securing an 
international unification of the method of designating the hour 
of the day for common use. Naturally connected witli the 
proposal was that of a prime meridian, from w'hich all longitudes 
should be reckoned. United States invited an international con- 
ference, which was held in VV^ishington in 1884, for the purpose 
of proposing a standard meridian to which longitudes and times 
should be referred. 

Ikfore this conference w'as called the railway managers of the 
United States, after long discussion, adopted the system. J Is f un- 
damcntal idi'awas that twenty-four standard meridians should 
be established 15'' apart in longitude, starting from the meridian 
of Greenwich and extending round the globe. Then on each 
meridian the local lime would differ from Greenwich lime by some 
entire number of hours. At ev(‘ry point of the globe the time In 
be adopted for common use was that of the nearest standard 
meridian. These meridians would therefore mark the central 
lines of twenty-four /ones, within each of whii'h the lime to be 
adopted would be uniform, but which would change by an hour 
on passing from one zone into another. The inhabitiunt.? of each 
zone naturally use the time of the zone instead of their local 
tinie, the maximum difference between the two being half an 
hour. 

When the system was first estalffished in the United .Slates a 
delicate legal question arose as to whether the birsiness of hanks 
and courts should be legally adjusted to the new lime. 'I'his was 
soon settled by state laws making the standard time legal within 

Europe, the standard meridians bcingtho.se of 15"", 30 ', Siv.j east 
of Greenwich. France, however, still adheres to Paris time,^ l)ut 
Belgium and Holland use Greenw’ich time, and Switzerland, 
Italy and central Germany use the time of 15” E., and therefore 
one hour in advance of that of Greenwich. This is termed 
mid-European time. 

The system we have described is that adopted for the purposes 
of the railways and of daily life. For scientific and for some 
international puq^oses yet other modifications are desirable. 
An important distinction must be made between the cases in 
which convenience requires that the time have some relation to 
the hour of the day, and those where no such relation is recjuired. 
The former is the case in designating acts or occurn nees which 
de})end upon our daily routine of rest and wakefulness. But if 
nothing is necessary excepl the designation of some moment of 
absolute time, irrespective of our daily routine of life, then only 
a single measure for the whole w^orld is necessary. At the 
Washington Meridian Conference of J884 it was propo.sed that 
Greenwich time should be adopted as a standard for the whole 
world in all matters of this class, esp^ially in astronomical 
prabtice and in cable de.spatche.s, ^ut this system does not seem 
to have been extensively adopted outside of astronomy, the 

* A bill adopting Greenwich time in France, which had already 
lyasscd the Chamber of Deputies, was favourably reported on in tlie 
Senate in December 1910. 
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cultivators of which are most accustomed to the conversion of 
local into standard or Greenwich time. An unavoidable 
inconvenience associated with the system is the uncertainty in 
many cases whether local or Greenwich mean time is under- 
stood. This must be especially the case with magnetic and 
.seismic phenomena, the designation of which should be uniform 
for the whole earth; at present, however, we cannot invariably 
expect local observers to convert their observations from local 
into Greenwich mean time. 

Associated with this question is that of the moment when the 
day should begin, or from which the hours should be counted. 
The civil division of the day into a.m. {ante meridiem, before 
mid-day) and p.m. {post meridiem, after mid-day), now practi- 
cally universal in household and ordinary civil life, is impracti- 
cable for scientific purposes, where a count of the hours from o 
up to 24 is necessary. In railway schedules the necessity of 
distinguishing a.m. from p.m. W'hen our civil time is used is 
found so troublesome that in some countries, especially Italy 
and ('anada, the 24-hour system is used. Hours after noon are 
there designated as 13, 14, &c., up to midnight, at which moment 
a new day begins. On the other hand, with some feW' exceptions, 
astronomers have almost from time immemorial begun their day 
at noon, and navigators have very gerieralh’ adopted the same 
practice, but for a quite different reason. In astronomy the 
day begins at noon for two reasons of convenience. One is that 
as the day is fixed by the transit of the sun over the meridian, it 
is more natural to start the count of the hours from this moment 
than from that when the sun is on the invisible antimeridian at 
midnight. This practice also coincides with that of counting the 
hours of sidereal time from the transit of the vernal equinox, and 
leads to the simple rule that the loc al mean time is ecjual to the 
hour angle of the mean sun. The other reason is that, as the 
astronomer makes most of his observations at night, and often 
after midnight, it is inconvenient to begin a new day at the 
latter hour. This consideration is however rev'ersed in day 
observations, especially those on the sun, but these are few in 
number. 

JNavigators began the day at noon because their latitude is 
determined by observations of the sun, while the longitude is 
also generally determined during the daytime. Thus, in doing 
the “ day^s work ’’ in the log, the position of the ship Avas always 
computed for noon. Such being the case, it was found more 
convenient to begin the count of a new day at this hour, to be 
continued through the night until the following noon. But the 
navigator’s count of days was one day in advance of that of the 
astronomers; for example, March the loth, astronomical time, 
begins on the loth day of March at noon, and this count continues 
until noon of the day follow ing, so that the forenoon of Marc h the 
nth, civil time, is still March the loth, astronomical time. But 
the navigator begins March the nth at noon on March the lotb. 
I'his diflerencc is worthy of mention because a widespread 
misapprehension exists that the navigator was forced to count 
his days from noon owing to the adoption of the same system 
in the Nautical Almanac. I’hc fact is that the practice of the 
navigator, like that of the astronomer, w^as adopted purely for 
his owm convenience, and for the reasons just set forth. It is, 
however, being changed so as to conform to civil time, but as 
yet no general law prescribes the change. 

At the Meridian Conference of 1884 it was proposed that the 
practice of beginning the day at midnight should be adopted 
universally in astronomy and navigation, and that the hours 
should be counted from that moment in all the nautical and 
astronomical ephemerides. The question of adopting tliis system 
became a subject of international ('orrespondence. The views 
of the directors of the astronomical ephemerides, so far as 
elicited, w'ere strongly against the change. 'I'he considerations 
which determined them were the confusion which the change 
would introduce into the taj^lcs and the count of time in 'the 
ephemerides, including the relation of sidereal and solar time; 
the unavoidable doubt as to whether the one or the other 
system was used in astronomical publications; and the danger 
of placing in the hands of the navigator an ephemeris in which 


the hours should have a different meaning from that to whicli 
he was accustomed. On the other hand, the reasons of con- 
venience which led to the practice of beginning the day at noon 
still continued, so that nothing could be shown to counterbalance 
these drawbacks. Still, in works to he used by the public, 
especially almanacs and (ft her astronomical annuals, it is neces- 
.saiy^ to convert astronomical into civil time. This must con- 
tinue to be done, but offers no difficulty to the authors of such 
W'orks, w’ho are ac'quainted with the difference, nor to the public, 
w^hich has no interest in the ephemerides and measures of time 
used by the professional astronomer. (S. N.) 

TIMJS BARGAINS, a finamMal or commercial term for opera- 
tions in securities or commodities which are to be (ompleted 
at a future date, as opposed to bargains which are settled 
immediately. (Sec Market.) 

TIMGAD, a ruined city 23 m. S.E. of Batna in the department 
of Constantine, Algeria. Timgad, the Thamugas of tlie Romans, 
W'as built on the lower slopes of the northern side of the Aures 
Mountains, and was situated at the intersection of six roads. 
It was traversed by tw'o main streets, the Cardo Miiximus 
ninning north and south, and the Decumanus Maximus east and 
west. The residential part of the tow'n was on a lower level 
than the capitol and most of the other public buildings. The 
ruins of the capitol occupy a prominent position in the south- 
west of the city. Some of the columns of the facade (which are 
of the Corinthian order and 45 ft. high) have been re-erected. 
The dimensions of the capitol correspond wdth thc»se of the 
Pantheon at Rome. Immediately north of the caphol are the 
remains of a large market ; to the east are the ruins of the forum, 
basilica and theatre. I'lie auditorium of the theatre, which 
held nearly 4000 persons, is complete. A little west of the 
theatre are baths, containing paved and mosaic floors in perfect 
preservation. Ruins of other and larger thermae are found in 
all four (juarters of the city, those on the north being very 
extensile. Across the Decumanus Maximus just north-east 
of the market is the an'h of Trajan still erect, and restored 
in 1900. The arch is of the Corinthiain order, and has three 
openings, the central one being ii ft. wide. Each fa(;^ade has 
four fluted columns 19 ft. high. The chief mat(Tial used in 
building the arch was sandstone. The fluted columns are of 
fine white limestone and smaller columns are of coloured marble. 
At the other (eastern) end of the street are the remains of another 
triumphal arch. West of the capitol arc the ruins of a large 
church, a square building with circular apse, built in the 7th 
century. There are also remains of six other churches. About 
400 yds. south of the city, tlie W'alls nearly entire, is a ruined 
citadel, a (juadrangular building 360 ft. by 295 ft., with eight 
towers. It Avas built (or rebuilt) by the Byzantine army in the 
6lh century. Near the northern thermae is the house of the 
director of the excavatitms and a museum containing small 
objects found in the ruins. 

Numerous inscriptions have been found on the ruins, and from 
them i^any events in the history of Thamugas have been learnt. 
In the year a.d. ioo the emperor Trajan gave orders to build a 
city on the site of a fortified post on the road between Theveste 
and Lambaesis. This city, call<‘d Cblonia Marciana Trajana 
Thamugas (Marciana in honour of 'IVajan’s sister) appears from 
the inscriptions to have been completed, as far as the principal 
buildings were concerned, in seventeen years. A legion of 
Parthian veterans was stationed in the newly founded city. 
From tile time of its foundation to the 4th century 1 'hamugas 
seems to have enjoyed a peaceful and prosperous existence. 
Numerous inscriptions testify to the manner of life of the 
citizens. In the 3rd century Thamugas became a centre of 
Christian activity, and in the next century espoused the cause 
of the Donatists. The city declined in importance after the 
Vandal invasion in the 5th century, and was found in a ruinous 
condition by the Byzantine general Solomon, who occupied it 
A.T). 535. It is believed that the Berbers from the neighbouring 
mountains destroyed the city, helping thus to prevent it being 
used as a stronghold from which to harry them. I'hamugas 
was, however, repeopled, and in the 7th century was a Christian 
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city. After the defeat of Gregorius, governor of Africa, by the 
Arabs in (>47, Thamugas passes from history. After centuries 
of neglect Jam(‘s Bruce, the African traveller, visited the spot 
(1765), ma(lc careful drawings of the monuments and deciphered 
some of the inscriptions. Bruce was followed, more than a 
century later (1875), Lambert Playfair, British consul- 

general at Algiers, and soon afterwards (1875-1876) Professor 
Masqueray published a report on the state of the ruins. Since 
1881 Thamugas has been systematically explored, and the ruins 
excavated under the direction of the Service des monuments 
historiqiies. Among the objects discovered are a series of 
standard measures — five cavities hollowed out of a stone slab. 

Seventeen miles west of Timgad, on the site of the Roman city 
J.ambacsi s is Lambessa {q>v,)» 

St?e G. I 5 ooswillwal(l, K. Cagnat and A. Ballu, Timgad, une ciU 
iifricaine 6 (>iis I' empire romain\ junl A. Ballu, Guide illustre de Timgad 
(Paris, i9.)3). 

TIMOCREON, of Talysus in Rhodes, Greek lyric poet, flourished 
al/out 480 B.c. During the Persian wars he had been banished 
on suspi( ion of medism.’’ Themistocles had promised to 
procure his recall, but was unable to resist the bribes of 'Timo- 
creon’s adversaries and allowod him to remain in exile. Timo- 
creon tliercupon attacked him most bitterly (see Plutarch, 
Themistocles^ 21); and Simonides, the friend of Themistocles, 
retorted in an epigram (Anth. Pal. vii. 348). Timocreon was 
also known as a composer of scolia (drinking-songs) and, accord- 
ing to Suidas, wrote plays in the style of the old comedy. 
His gluttony and drunkenness were notorious, and he was an 
athlete of great prowess. 

TIMOLEON (c. 41 1-337 B.C.), of Corinth, Greek statesman 
and general. As the champion of Grcec(i against Carthage he is 
closely connected with the history of Sicily, especially Syracuse 
(q.v.). When his brother Timophanes, whose life he had saved 
in battle, took possession of th(* acropolis of Corinth and made 
himself master of the city, Timoleon, after an ineffectual protest, 
tacitly acquiesced while the friends who accompanied him put 
Timophanes to death. Public opinion approv(‘d his conduct 
as patriotic; but the curses of his mother and the indignation , 
of some of his kinsfolk drove him into retirement for twenty j 
yc^ars. In 344 envoys came from Syracuse to Corinth, to appeal 
to the mother-city for relief from the intestine feuds from which 
the Syracusans and all the Greeks of Sicily were suffering. 
Carthage too, their old and bitter foe, was intriguing with the 
local despots. Corinth could not refuse help, though her chief 
citizens declined the responsibility of attem})ting to establish a 
settled government in the factious and turbulent Syracuse. 
Timoleon, being named by an unknown voice in the popular 
assembly, was chosen by a unanimous vote to undertake the 
mission, and set sail for Sicily with a few of the leading citizens 
of Corinth and a small troop of Gre(*k mercenaries. He eluded 
a Carthaginian sejuadron and landed at Tauromenium (Taor- 
mina), where he m(‘t with a friendly reception. At this time 
Hicetas, tyrant of Leontini, was master of Syracuse, with the 
exception of the island of Ortygia, which was occuj^ied by 
Dionysius, still nominally tyrant. Hicetas was defeated at 
Adranum, an inland town, and driven back to Syracuse. In 343 
Dionysius surrendered Ortygia on condition of being granted a 
safe conduct to Corinth. Hicetas now received help from 
Carthage (60,000 men), but ill-success roused mutual suspicion; 
the Carthaginians abandoned Hicetas, who was besieged in 
Leontini, and compelled to surrender. Timoleon was thus 
master of Syracuse. He at once began the work of restoration, 
bringing new settlers from the mother-city and from Greece 
generally, and establishing a popular government on the basis 
of the democratic laws of Diodes. The citadel was razed to the 
ground, and a court of justice erected on its site. The amphi- 
polos, or priest of Olympian Zeus, who was annually chosen by 
lot out of three clans, was invested with the chief magistracy. 
The impress of Timoleon's reforms seems to have lasted to the 
days of Augustus. Hicetas again induced Carthage to send 
(340-339) a great army (70,000), which landed at Lilybaeuin 
(Marsala). With a miscellaneous levy of about 12,000 men. 


most of them mercenaries, Timoleon marched westwards across 
the island into the neighbourhood of Selinus and won a great 
and decisive victory on the Crimissus. The general himself 
led his infantry, and the enemy ^s discomfiture was completed 
by a blinding storm of rain and hail. This victory gave the 
Greeks of Sicily many years of peace and safety from Cajthage^ 
Carthage made, however, one more effort and despatched some 
mercenaries to prolong the conflict between Timol(*on and the 
tyrants. But it ended (338) in the defeat of Hicetas, who was 
taken prisoner and put to death; by a treaty the dominion of 
Carthage in Sicily was confined to the west of the Halycus 
{Platani). Timoleon then retired into private life without 
assuming any title or office, though he remained practically 
supreme, not only at Syracuse, but throughout the island. Not- 
withstanding the many elements of discord Sicily seems to have 
been during Timoleon’s lifetime tranquil and contented. He 
became blind some time before his death, but persisted in 
attending the assembly and giving his opinion, which was 
usually accepted as a unanimous vote. He was buried at the 
cost of the citizens of Syracuse, who erected a monument to 
his memory in their market-place, afterwards surrounded with 
porticoes, and a gymnasium called 'rimoleonteum. 

Lives by Plutarch and Cornolins Nej)os; see also Hiod. Sic. xvi. 
(>5-90; monopjraph by J. F. Arnoldt (1850), which contains an ex- 
hiiustivc exaininalion of the authorities; also Sicily: History] and 
Syracuse, with works (|uoted. 

TIMOMACHUS, a Greek painter of the ist century B.c. He 
was noted especially for two pictures, one of which represented 
Ajax during his madness, the other Medea meditating the slay- 
ing of her children. Both of these works were remarkable for 
their power of expression, especially in the face, and so belong to 
the latest phase of Greek art. Of the Medea we may form some 
notion from paintings found at Pompeii, representing that heroine 
standing with a sheathed sword in her hand, and watching the 
children at play (Helbig, Wandgemnlde Campaniens, Nos. 1262- 
T265). 

TIMON9 of Athens, the noted misanthrope, celebrated in 
Shakcspcarc^s play, lived during the Peloponnesian War. He is 
more than once alluded to by Aristophanes and other comediane. 
Plutarch introduc(‘s a short account of his life in his^iiography 
of Mark Antony (ch. 70), who built a retreat called 'rimonium 
(Strabo xvii. 794) at Alexandria. 'I'imon also gave his name to 
one of Lucian’s dialogues. Shakespeare probably derived his 
knowledge of Timon mainly from Plutarch; but the Timon of 
Shakespeare so resembles the 'I'imon of Lucian that Shakespeare 
(or whoever wrote the first sketch of the play) may have had 
access to the dialogue. 

TIMON (c. 320 -230), of Phlius, Greek sceptic philosopher and 
satirical poet, a pupil of Stilpo the Megarian and Pyrrho of Elis. 
Having made a fortune by teaching and lecturing in Chalcedon 
he spent the rest of his life chiefly at Athens, where he died. 
His writings (Diogenes LacTtius, ix. ch. 12) WTre numerous both 
in prose and in verse : besides the StAAot, he is said to have 
written epic poems, tragedies, comedies and satyric dramas. 
But he is best known as the author of the '^ikKoi, three 
books of sarcastic hexameter verses, written against the Greek 
philosophers. 

The fragments that rc'inain (about 140 lines or parts of lines, 
printed in F. W. A. Mnllach, Frag. phil. grace, i. 84-98) show that 
Timon possessed some of the qualities of a great satirist, togetlnir 
with a command of the hexameter; hut he had no loltier aim than to 
awaken kuighter. Philo.so]di(TS arc “ excessively cunning murderers 
of many wise saws " (v. 90^; the only two whom he spares arc 
Xenophanes, ** the modest censor of Iltiiner's lies*’ (c. 29), and 
Pyrrho, against whom “ no other mortal ^lare contend ** {v. 126). 
Besides the 'XlWoi we have some lines pr»‘s(‘rved from the ’Ii/8aA/xof, 
a poem in elegiac verse, which appears to have inculcated the tenets 
of scepticism, and one or two fragments which cannot be with cer- 
tainty assigned to either poiin. There is a reference to Timon in 
Kus. Praep. Ev. xiv, (Eng. trans. by E. H. Gifford, P* 7 ^^)* 

Fragments of his poems have been co|jfected by Wolke, De graecorum 
syllis (Warsaw, 1820); Paul, Dissertatio if « sy // 15 (Berlin, 1821); 
and Wachsmuth, Sillographorum graec. reliquiae (Leipzig, 1885). 

TIMOR, an island of the Malay Archipelago, the easternmost 
and largest of the Lesser Sunda Islands, stretching S.W . and N.E. 
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for 300 m. between 8^ 40' and 40' S., and between 123'^ 30' 
and 127° E. It has a mean breadth of 60 ni., and an area of 
about 12,500 sq. m. Politically its north-eastern half is Portu- 
guese, as are two small enclaves in the south-western half, the 
remainder being Dutch. Timor lies in deep water a little to the 
west qf the hundred fathom line, which marks in this direction 
Tne proper limit of the shallow Arafura Sea, extending between 
it and northern Australia. It differs considerably from the othi r 
members of the Sundanese group both in the direction of its 
main axis and in the prevalence of old rocks and slighter volcanic 
character. It comes, however, within the great volcanic zone 
'.villi'll stretches from the north of Sumatra, through Java and 
: lie other Sundanese islands, round to Amboyna, Tidorc, Ternate, 
JIalmahera and the Philippines, 'riiero appear to be volcanic 
centres in both the east and the west of the island, and the 
siirf.a e is ewrywhcrc extremely ruggt*d, with ridges from 4000 
to 8000 ft. high, forming a confused orographic system, 
wliich is by no means fully understood. j\Iount Kabajaki in 
the north rises al:K)ve 10,000 ft.; the culminating point appears 
to be ^It Alas (over 12,000 ft.) near the east coast. Owing 
lo the prevalent dry easterly winds from the arid plains of north 
Australia, Timor, like Ombay, Flores and other neighbouring 
islands, has a much drier climate, and a poorer vegetation, than 
idantls further west, and has few perennial streams and no 
considerable rivers. Hence, apart from almost untouched 
tninoral wealth, such as iron, copper and gold, the island is poor 
in natural resources. Coal and petroleum have been found. 
At Kupang, on the south coast, the number of rainy days per 
I' onC'. in the six months May to October dwindles from 4 to o, 
w’hilc the monthly rainfall gradually sinks from a little less than 
2 in. to nil; the northern districts arc better watered. Though 
the mineral products arc varied, the supply of ores has hitherto 
proved scanty; besides w’hich their exploitation is rendered 
(Ih'ficult In’ the Uu'k of labourers, w’ater and W’ood. The uplands 
yield fairly under cultivation, w’hile the w'oodlands, w'hich 
nowliere form true forests, contain much excellent sandalwood, 
'rhis and a noced breed of hardy ponies form the chief articles 
('f export. Owing to the deep W’ater between Timor and the 
Afafura^e^, the fauna of Timor presents scarcely any Australian 
types beyond a marsupial cuscus. The few mammals, such as 
deer, civet, pigs, shrew^s and monkeys, as well as the birds and 
insects, resemble ordinarx' Malayan forms. 

Timor consists of a core of ancient rocks (Arch(?an ?) nixm which I 
rest Permian and later rh'.posits of se.dimentary orij-pn. Volcanic 
rocks arc also present but they arc not so extensively develo]>ed as 
in the islands of the; Jav.'in arc. The Permian hods consist chiefly 
of limestone and contain numerous fossils similar to those of the 
middle and upper <li visions of the Productns limi^stonc of northern 
India and the Artinsk stage of the Urals. The best-known locality 
is the bed of the Ayer J.Iati near Kupatig. Tluise rocks wtTo origin- 
ally referred to the Carboniferous system, and similar limestones 
have been recorded in many parts of the island. Triassic beds with 
Halobia and Munotis are well-developed in Hotti and appear also 
to occur in Timor. The fauna is similar to that of the Mediterranean 
Triiis. Fragments of Jurassic rock have been found amongst the 
volcanic material on the i.slaiul of Rotti, but they have not yet been 
clisct>vered in aitu. The Tertiary deposits form ;i fringe around the 
older rocks, and in some places tliis fringe extends far up into the 
interior of the island. 

The bulk of the population is certainly Papuan, but intermingled 
with Malayan, Polynesian and other elements ; hence it prestmts 
an extraordinary diversity of physical types, as is ch.'arly shown by 
the portraits figured in H. O. Forbes's Naturalises Wanderings in 
the Eastern Archipelago. The natives, still mainly independent of 
their nominal Dutch and Portuguese rulers, are divided into many 
hostile tribes, speaking as many as ^ forty distinct Papuan and 
Malayan languages or dialc^cts. Some are addicted to head- 
hunliiig, at least during war, and to other barbarous practices. In 
their uma-lnli, or sacred (ta.boocd) enclosures, rites are performed 
resembling those of the Polynesian islanders. 

Portuguese Timor includes the neighbouring isle of Pulo Kamb- 
ing, and has an area of about 7450 sti. m. Estimates of the popula- 
tion vary from 300, ckx) to over half a million. Dilli, on the north 
coast, the administrative headquarters and chief settlement, -is a 
poor little place of some inhabitants, containing hardly any 

Europeans ai)art from the officials. Macao was administratively 
united to Portuguese Timor till 1896, and still pays a contribution 
to the revenue. The estimated revenue for 1901-1902 was £2^,196 
(£7200 from Macao), and in 1905-1906 it w'as £2(),g()8\ the estimated 


expenditure w'as £36.53- in the earlier and ;f43,32o in tlu* lati r pviiuil. 
Few' ships visit the colony, except Dutch vessels tr.uiing in the 
archipelago, which call regularly at Dilli. Exports (principally 
coftce and wax) arc valued at about ;i55,ooo annually, and iinpnris 
at alx)iit the same amount. 

Dutch Timor has an area of a little over 5000 scj. in. Kupang, 
the chief tow’ii of the residency, contains some 8000 inhabitants, 
of whom 145 are Europeans living in well-built houses, 394 Chinese, 
and 43 Arabs. In agriculture, European plants ha\e not been 
successful, and of native products the supply is only siiHicient 
lor tJie home consumption. The export ol saiulalwootl, ponies, 
cattle, pinaiig nuts, cN:c., amounts in a year to only nboiit £8500. 
Dutch Timor gives its name to a residtincy comprisin;.-, besides its 
own territory, the sfliall adjacent islands, Kolti, Peni.in, ^S:c., the 
Savu islands, Sumba or Sandalwood island, the Solor an<l Allor group 
of islands, and the eastern half of Flores, all lying bi tween 8'’ s' 
and 11° 5' S. and iiq^’ 3' and 125° 15' E., the total area I)eing 17, ^*98 
sq. m. It is dividetl into four administrative districts — Timor, 
Rotti and Savu, I-arantuka (eastern Flores) and Siimlja. Pop. uf 
the residency (1905), 308,500. 

It is possible that the Portuguese visitetl Timor beforiJ the 
S] laniards did so in 1522. They w'ere, at any rate, eshiblished on tin* 
island w hen the Dutch expelled them from Kupang in 1613. During 
the I Sth century the two powers came freciuently into conflict; and in 
1859 their boundaries w’ere settled by treaty. This treaty was 
replaced by one signed at Lisbon in Juno 1893. The oUl tnatj^ 
had proved iiksomc in many ways, especially as it lelL jiortioiis ot 
the b'lritory belonging to protected chieftains of ea« h power as 
enclaves within the boundaries of the other. 'Phis It'd to fretxueiit 
disputes, and a mixed boundary commission w’as therefore appomled 
nUiU'r the new treaty and determined more satisfactory lioum lanes, 
riie new treaty, moreover, stipulates that all future di^putiis shall 
be reftsred to arbitration. Equally important is the declaration, 
signtKl at the same time, that cither power would favour the subji'cts 
of the other in granting concessions, &c., to the exclusion ut all 
others. Thus Poilugal and Ilollaiid secured the exclusi\ e pussessioii 
of 'I'inior to themselves. 

Sec P. A. van der Lith, Nederland s-lndi'e (Leiden, 1893-1894); 
II. O. Forbes, A Naturalises Wanderings in the Eastern Archipelago 
(Dmdon, 1885); and other general works (ef. Malay .A ki iiipklago). 
Some of the problems connected with the physical features of Timor 
arc discussed in 11 . Zondervan's "Timor en de Timoreezeu," EijcEchr. 
Aardr. Gen. (1888), vol. v. (with bibliography) ; K. Martin and A. Wich- 
maiin, Samnilungen des geologischen ReiiJismuseums (Leiden, 1881- 
1884); A. Wichmann, " Bcricht fiber cine Reise nach dem indischen 
Archipel,'* Tijdschr. Aardr. Gen. (1890-1892), with sketches of Timor, 
map, A:c. ; A. Rothpletz, Die Pcrni-^ Trias-, und Jura-Fonnation 
aiif Timor und Rotti im indischen Archipel, Palaeuntographica (1892), 
pp. 57-106. There is a vsuinmary of Rothpletz's results in American 
Naturalist (1891), xxv. 959-962. For the remarkable flying survey 
of the south coast by the commandant of the Siboga expedition, 
exploring the deep seas and fauna of the archipelago, si'c liitlletin 
(No. 33) uf tlu^ Maatschappij ter hcvordcring van het natuurkiin 
onderzo'ek dcr N.I. Kolonien) R. Dorcs, " Apoiitamentos jiara um 
diccionario chorograiihico de Timor," Bol. Soc. Gcogr. Eisbon (lyt)i), 
vol. xix. 

TIMOR LAUT Seaweed Timor”; Dutch, Timor Laoet), 
Tknimkkk or Tknimbar, a group of islands in the Malay Archi- 
pelago, S.W. of the Aru Islands, between (T 20 and 8^ 30' S., 
und 130° 40' and 132° 5' E. By the Dutch, in whose residency 
uf Amlioyna they are included, they arc politically divided into 
tw'p districts; Larat, including the inhabited islands of Larat, 
Vordate, Molu, and Maro, together with many uninhabited 
island^; and Sera, including the Sera Islands, Selaru, and the 
southern part of Yamdena, all inhabited. Only Yamdena 
and Selaru are by the natives called Timor Laut; all the 
others they call Tenimbar. The group i.s in the main 
coralline. Vordate, Molu and south-eastern Yamdena have a 
maximum height of 820 ft.; the rest arc low and Hat, except 
Laibobar, apparently a volcanic islet on the west, which has an 
extinct ccratcr 2000 ft. high. Yamdena, the largest island, has 
an area of about 1100 sq. m.; the rest together about 1000. 
Ritabel in Larat is the only safe roadstead during the cast and 
west monsoons. The fauna includes buffaloes, a marsupial 
cuscus, some bats, the beautiful scarlet lory, rare varieties of 
the ground-thrush, honey-eater and oriole. The population is 
estimated at about 19,000. The aborigines are Papuans, but 
much mixed with Malayan and perhaps Polynesian elements. 
They are a fine race, often over 6 ft. tall, noted for their 
artistic sense. In other respects they are pagans in a low state 
of culture, mostly divided into hostile communities and addicted 
to piracy. The only means of subsistence is primitive agriculture 
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on a poor soil, turtle and trepang fishery and cattle-rearing. 
The year!}' export (trepang, turtle and kamuning wood) is valued 
at only £850 to £1650. 

Sue H. (-). Forbes, “ Tlirce Months' Explorations in the Tcnimbar 
Islands,” in Pyoc. of Roy, Geof^. Soc. (1884); J. G. Riedel, J)e shtih en 
kyoeshayige rassen tiisschen Seiches en l^apua (1886); W. R. van 
Hoevell, ” Taiiimbar cn Timor Laoet-Eilanden,” in Tijdschfift 
Batavian Grnootschap (1889), vol. xxxiii.; J. D. Gai'son, ” On Cranial 
Characters of the Natives of Timor-Laiit,” Journ, Anthrop. Instit, 
xiii. 386. 

TIMOTHEUS, Athenian statesman and general, son of Conon, 
the restorer of the walls of Athens. FAm 378-356 B.c. he 
frequently held command in the war between Athens (in alliance 
with Thel'-es) and Sparta. The object of Athens was to revive 
the old confederacy (see Delian I.eague, § B), and to 
regain command of the sea, and in 375 Timotheus was sent with 
a fleet to sail round Peloponnesus by way of demonstration 
against Si;)arta. He gained over Cephallenia, secured the friend- 
ship of tlie Acamatiians and Molossians, and took Corcyra, but 
used his victory with moderation. Want of funds and jealousy 
of the 'I'hebans led to a short peace. In 373 Timotheus was 
appointed to the command of a fleet for the relief of Corcyra, 
then beleaguered by the Spartans. But his ships were not fully 
manned, and to recruit their strength he cruised in the Aegean. 
The delay excited the indignation of the Athenians, who brought 
him to trial; but, thanks to the exertions of his friends — Jason, 
tyrant of Pherae, and Alcetas, king of the Molossians, both of 
whom went to Athens to plead his cause — he was acquitted. 
ITc had previously been superseded in his command by 
Iphicrat<ts. Being reduced to great poverty — for he had pledged 
his private property in order to put the fleet in an eflicient state — 
he left Athens and took service with the king of Persia. We 
next hear of him about 366, when, having returned to Athens, 
he was sent to support Ariobarzancs, satrap of Phrygia. But, 
finding that the satrap was in open revolt against Persia, Timo- 
theus, in conformity wath his instructions, abstained from helping 
him and turned his arms against Samos, then occupied by a 
Persian garrison, and took it after a ten months’ sitige (366- 65). 
He then took Sestus, Crithote, Torone, Potidaea, Methone, 
P\’dna and many other ( ities; but two attempts upon Amphi- 
polis failed. An action was brought against him by Apollodonis, 
the son of the banker Pasion, for the return of money lent by the 
father. The speech for the plaintiff is still extant, and is attri- 
but(*d (though not unanimously) to Demosth 'jnes. It is interesting 
as showing the manner in which 'rimotheus had exliausted the 
large fortune inherited from his father and the straits to which he 
was reduced by his sacrifices in the public cause. In 358 or 357, 
the Athenians, in response to a spirited appeal of Timotheus, 
crossed over to luiboca and expelled the Thebans in three days. 
In the course of the Social War Timotheus was despatched with 
Iphicrates, Mcnestheus, son of Iphicratcs, and Chares to put 
down the revolt. The hostile fleets sighted each other in the 
Hellespont; but a gale was blowing, and Iphicrates and 'fc'imo- 
theus decided not to engage. Chares, disregarding their opposi- 
tion, lost many ships, and in his despatches he complained so 
bitterly of his colleagues that the Athenians put them on their 
trial. The accusers were Chares and Aristophon, both men of 
notoriously bad character. Iphicratcs, who had fewer enemies 
than Timotheus, was acquitted; but Timotheus, who had alw'ays 
been disliked for his arrogance, was condemned to pay a very 
heavy fine. Being unable to pay, he withdrew to Chaicis, w'here 
he died soon afterwards. The Athenians showed* their re- 
pentance by remitting the greater part of the fine to his son 
Conon. His remains were buried in the Ceramicus and statues 
erected to his memory in the agora and the acropolis. 

See Life by Cornelius Nepos; Diodorus Siculus xv., xvi.; Istjcratcs, 
Do permutatione ] Pseudo- Demosthenes, Adversus Timothenm', C. 
Rehdantz, Vitae IphicratiSy Chabriae, Timothei (1845); and especially 
Holm, Hist, of Greece (Eng. trans., vol. iii.). 

TIMOTHEUS, an Athenian sculptor of the 4th century n.c., 
and one of the artists employed on the Mausoleum of Hali- 
carnassus. An inscription at Epidaunis shows that he was 
employed to furnish models for the pedimental sculptures of 


the temple of Ae.sculapius on that site, and to execute in marble 
the external decorations (acroteria) for one of the gables. Con- 
siderable remains of the acroteria and the pedimental figures 
have been discovered (see Greek Art, fig. 44; and Epidaurus). 

TIMOTHEUS, of Miletus {c, 446-357 b.c.), Greek musician and 
dithyramhic poet. He added one or more strings to the lyre, 
whereby he incurred the displeasure of the Spartans anfl Atli^ 
nians (E. Curtius, Hist, of Greece, bk. v. ch. 2). He composed 
musical works of a mythological and historical character. 

Fragments in T. Bergk, Poetae lyrici grace i. A papyrus-fragment 
of his iAri fans (the- oldest papyrus in existence), discovered at Abiisir, 
has been edited by U. von Wilamowitz Mollendorh (1903), wi^i dis- 
cussion of the Home, metre, the number of strings of the lyre, date of 
the poet and fragment. See V. Strazzulla, T, Persiani di Eschilo ed 
il nomo di Timotco (1904); S. Sudhaus in Rhein. Mus, Iviii. (1903), 
p. 481; and T. Keinaeli aaid M. Croiset in Revue des etudes grecques, 
xvi. (I9«3)» PP- 62, 323. 

TIMOTHY, or Timotheus, in the Bible (Ads xvi. 1, .wii. 14, 
&('.), L)’caonian, the son of a Gentile father and a Jewish 
mother, Eunice (2 Tim. i. 5), was born at Lystra, and was already 
a member of the Cliristian Church there at the time of raul’s 
second visit. He took the place formerly occupied l)y John 
Mark in Paul’s company, and in deference to Jew'i.sh feeling was 
circumcised. He accompanied the apostle on many of his 
journeys, and was employed by him on important missions 
(i Thess. iii. 2; i Cor. iv. 17, xvi. 10). Paul speaks of him as 
his “ son,” and this (see Phil. ii. 22) refers to loyal service rather 
than to spiritual parentage. He was especially initrested in 
the Macedonian churches, which he helped to found. His 
name is associated with th«it of Paul in the opening salutations 
of both epistles to the Tliessalonians, the second epistle to the 
Corinthians, and those to the Philippians and Colossians. He 
was, therefore, with Paul at Rome. At a later date he is men- 
tioned in Ilcb. xiii. 23 as having undergone imprisonment, but 
as having been released. On the basis of the epistles of Paul 
to Timothy, 'Fimothy is traditionally represented as bishop of 
Ephesus, and tradition also tells that lie suffered under Domitian. 
Ilis martyrdom is celebrated on tlie 24th of Januar)^ in the Latin 
Church, on the 22nd in the Greek. 

The ajiocrypliiil Acta Timothei (Greek and Latin) have Ux‘n edited 
by Usenet (Boim, 1877); cf. Lipsius, Apokr, Apostelgesc/uchten (1884), 

ii. 2. 

TIMOTHY, FIRST EPISTLE TO. This hook of the New 

Testament is really a pastoral letter upon church order, addressed 
by the apiostle Paul to the Asiatic Christian communities in and 
round Ephesus (i. 3).^ The objert of the writing Is stated in 

iii. 15 ; irois Set iv otxo) Oiov avaa-rpifP^O’Oai, It is thrown into the 

literary form - of a letter from Paul to his lieutenant Timothy, 
but, as the closing salutation indicates (vi. 21, “grace be with 
you,” vfjiiv), the writer really lias the (Tiurch in liis mind all 
through, llic Pauline standard of doctrine is set up (i. 3-20) 
as the norm of thought and practice. This trust and tradition 
is to be maintained throughout the churches. It involves, the 
writer proceeds to argue, the proper conduct of public worship 
(ii. I scq.,8seq.),andthe proper (pialification forc/?Wf)/)/(iii.2seq.) 
and diaconi (iii. 8 seq.). The finale of this section (iii. 15 -16) 
leads, by way of contrast, to a sharp prophetic warning against 
contemporary errorists (iv. 1 scq.), with advice upon the proper 
management of various classes of people within the (jhurch 
(v. I seq.). Special attention is given to the ecclesiastical 
“widows” (3 scq.) and to presbyters (17 seq.). After a 
word on slaves and masters (vi. 1-2), the epistle recurs to 
the errorists (vi. 3 seq.),. passing into a warning against wealth 
(6 seq.) and an impressive closing charge (ii scq.). The 
writing closes with the t; verse 21. The 

context and contents of vi, i7-2ia suggest that it is a later 
interpolation, such as writings on church discipline were 

1 The same motive occurs in the preface to irenaeus's treatise, 
Ailv, haer, 

- The opposite view, which in€sts ii^n tlic definite character 
of the pastorals, is ably stated by A. Ruegg in Aus Schtifi und 
Geschichte (1898), pp. 59-108. Otto and Kolling attempt to refer 
voptv 6 fifvo 5 (i. 3) to Timothy, not to Paul, and in this way to refer 
the situation to Acts xix. 22; but tliis is cxegetically untenable. 
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particularly exposed to (Harnack). Their inorganic character 
naturally permitted later generations to bring them up 
to date, and accretions of this kind may be suspected in 
I Tim. iii. i7--2o(22a), vi. 17-21, as well as in Tit. i. 7-9. 

Other verses, like iii. ii and v. 23, have all the appearance of 
mispli^ed glosses, perhaps from the margin. When vi. 20-21 
Ts thus taken as a later addition, it becomes possible ^ to see in 
the reference to di'Ti^ccreis rijs il/€v8(i}vvfjLov yi^tirrco)? an allusion 
to Marcion's well-known volume. 

Attempts have been made by some critics, particularly Hesse 
(Die Entstehung der neutest. Hirtefibriefey i88g : i. i-io, 18-20, 
iv. P-16, vi. 3-16, 20 seq.) and Knokc (Prakt.theoL Kommentar, 
1887, 1889 : a = i. 3 seq., 18-20, ii. i-io, iv. 12, v. 1-3, 4C-6, 
IT-15, IQ-23, 24 'vrilten to Timothy from Corinth; b — \. 
12 -17, iii. 14-16, iv. i-iT, 13-16, ii. 12-15, v. 7 seq., vi. 17-19, 
i. 5 ir, vi. 2 c-i 6, 20 seq., written from Caesarea), to disentangle 
one or more original notes of Paul from the subsequent additions, 
but the comparative evenness of the st^de does not favour such 
analyses.- 'I'hey have more relevance and point in 2 Tim. 
than in i 'Pim. P. Ewald, in his Probahilia betr. d. Text des 
I Tim. (1901), falls back upon the h\q)othesis of the papyri 
leaves or sheets having been displaced, and conjectures that 
i. 12-17 originally lay between i. 2 and i. 3, while iii. 14-iv. 10 
has been mi ‘^placed from after vi. 2. Hut his keen criticism of 
Hesse and Knokc is more successful than I lis positive explanation 
of the textual phenomena, and a more thorough-going process of 
literary criticism is neci‘ssary in order to solve the problems of 
the epistle. Its irregular character, abrupt connexions and loose 
transitions ® are due to the nature of the subject rather than to 
any material disarrangement of its paragraphs. 

Th« phenomena of style have to be viewed in a broad lii'ht. 
Allowance m\ist be made for the dihercnce of vocabulary producctl 
l)y change of subject. The evidence of ava^ is always to 

bo received with caution and strict scrutiny; no hard and fast rule 
must be set up to judge the language of a man like Paul, ^'et such 
considerations do not operate against the literary judgment that the 
pastorals did not come from Paul’s pen. The words and phrases 
which are common to the pastorals and the rest of the Paulino 
epistles are neither so characteristic nor so numerous as those pecu- 
liar to the former, and the data of stylo may be summed up in the 
'''efdict thal^they point to a writer who, naturally reproducing Paul's 
standpoint as far as possible, and acquainted witii his epistles, yet 
betravs the cliaracteristics of his later milieu in expressions as well 
as in ideas. ^ Thus, of 174 words which occur in the pastorals alone 
(of .all the Now Testament \vritings), 97 an? foreign to the Sepluagint 
and 1 16 to the rest of the Pauline letters. This ])ro portion of 
tvprifxfea is extremely largo, whc;n the size of the pastorals 
is taken into account, and its significance is heightened by the further 
fact that several of Paul's characteristic expressions tend to be 
replaced by others {e.g. irtpnrarflv and crroix^lv by i.va<rTpffp(iv, 
ScC., K^ptos by S€<nr^Tr}s. irapov<r(a by ^iTKpdi^tta) , while a large 
numbCT of Pauline words are entirely absent (e.g. iSmos, i\tv0(pla, 

Kavx^^^cLi, ptiKp6s, juwpfa, irapdSoais, rtiOfiv, irtpKTtrtlffiv^ (rlifxa. 

tS:c.). Nor is this by any means all. “ Dilicrence in vocabu- 
lary may be partially explained (though only partially in this case) 
by difference of subject-matter and of date; but the use of particles 
is one of the most unfailing of literary tests. The change in the use | 
of particles and the comparative rarity of the <lefinito article form, 
together with the startling divergence in vocabulary, the chief ground 
of our perplexity " Quarterly Revierv, IQ03. pp. 428 .seq.). 

Pauline particles like &pa, ^16, HiSn, Unara, fn, fSf and thov 


1 When the literary integrity of the epistle is maintained this 

allusion naturally drops to the ground, since the use of the epistle 
by Polyoarp rules the earlier conjectures of Haur and others (who 
made the pastorals anti-Marcionite) out of court; liesidcs, passages 
like i. 7 (Titus i. 10, 14) would not apjily to the Marcionites. I>r 
Hort (Judaistic Christianity, pp. 113 seq.) prefers to group both the 
false yuuffis (cf. Rom. ii. 26) and the as Jewish casuistic.al 

decisions, lie yeveoKoylai of i. 4 and Tit. iii. 9 lieing the legendary 
pedigrees of Jewish heroes, such as are prominent in Philo and 
the Book of Jubilees. Cf. Wohlenberg, pp. and on the other 

side Klopper in Zeits. fur wiss. Theologie (1902), pp. 339 seq. 

2 Hesse's, in particular, is shipwrecked on the assumption that the 
Ignatian epistles must be dated under Marcus Aurelius. 

2 Thus ii. 11-15 seems almost like a gloss (Hesse, Knokc), iv. 1-8 
parts easily from its context, apd the oZv of ii. i indicates a vety 
loose relationship to the preceenng paragraphs. 

‘ So the philologist T. Nageli (Der Wortschatz des Apostels Paulus, 
IQ05, pp. 85 seq.), whose opinion is all the more .significant on this 
point that he refuses to admit any linguistic features adverse to the 
Paulino authorship of the other epistles 


disappear; the Pauline avv is replaced by /xerd. while i)repositions 
like &xp^> ifiirpoffOtv and irapd (accus.) drop oiii entirely. 

A number of Latiiiisms, unexampled in the rest of Irani’s epistles, 
occur within the pastorals; whole ftimilios of new words, especially 
composite words (often compounded with a-privative. oiVo*, 

Ka\o-,^ (r(v<f>po-, <piKo-), emerge with others, e.g. irinrhs Z 

\tiyos. &c. \ and the very gi^jcting is un-Pauline (i Tim. 1. 2; 2 Tim, 
i. 2). The peculiarities of syntax corroborate the impression made 
by such features of the vocabulary. There is less flow tluiii in the 
rest of the Pauline lottiirs; “ the syntax is stiffer and more reguhir 
. . . the clauses are marshalled together, and there is a tendency 
to parallelism " (Lightfoot, Biblical Essays, ]). 402). An increase 
of senteniions imperi\,tivc clauses is also to i)C noted. Doubtless, 
some of these features might be set down to Paul's ainniuiensis.'* 
But not all of them, more especially when the characteristic concep 
tions and ideas of the pastorals are taken into account. Nor can 
it bo argued that the characteristics of the ])astorals an? those of 
private letters; they are not private, nor even .semi-privM tc as they 
stand; bcsi(h?s, the only private note from Paul’s hand (Pliilcmon) 
boars no traces of the special diction exhibited in the epistles to 
Timothy an<l Titus. 

Furthermore, throughout the pastorals, and especially in i Tim., 
there are traces of a wider acquaintance with Greek literature ^ 
than can be detected in the lett<?i*s of Paul. Affinities to Idutarch 
(cf. J. Albani in Zeitsrhrift fi'ir wiss. Theologie, 1902, 40 58) and 
to 4 as well as to 2 IVIaccabces are nf>t iin])rf)bablc. 

I Tim. also gives cle;irost expres.sion to the author's ecclesiastical 
and doctrinal views. The objective sense of irlans has begun to 
overpower the subjective. Christianity is becoming more and 
more a “ form of sountl words," a crystallized creed, whose teaching 
is the vdtal point. The deep conct;ptions of Paul, viz. the fatherly 
love of God, the faith-mysticism of the Christian's relation to Chrisi, 
and the inward witness of the Spirit, fall into the background, 
while unusual prominence is assigned to the more tangible anti 
practical tests of Christianity. 

Of all the pastorals, i Tim. is furthest from Paul. Tlu; author 
writes more out of his own mind, evidently wiUi little or no .s]H‘cial 
material to fall back upon. The epistle is not a compilation from 
the two others (as Schlciermacher liiought), but it seems to denote 
a .«?li.ghtly later stage.** Many critics thtjreforo (e.g. I’o W^dte, 
Man.gold, Keuss. Bruckner, l^fieiderer. von Soden, McGiffort, S. David- 
son, Boiirquin, CUjirienand Jiilichcr) conclude that the pastorals 
wore written in this order (2 Tim., Titus, i Tim.). When the 
epistles were arranged for the canon, it was natural to put 
2 Tim. later than the otlior two, .since its .setting seemed to imply 
the close of l^aul's career. Its literary priority is confirmed by 
several rcscinhlances between it and Philippians, the last of Paul’s 
epistles (e.g. drdKvais iv. G — draKvtiv Phil. i. 23, and (TtrirSfaeat 
i\^ (> Phil. ii. 17). 

I^iTERATiiRK. — Thc following special monographs on i Tim. an; 
noteworthy : Melanchlhon's Enarratio epist. I. Pauli ad Timothe%th 
et duoriiyn capitum secunda (1391). Ileshusins, Commentnrius in 
priorem epist. Pauli ad Timotheum (1582); Gtudiard, Annotationes ad 
I. Paitli ad I'im. episiolam (1643) ; and M. G. K. Leo, Pauli epistola J . 
ad Tim. cum perpetuo commentario (Leipzig, 1837; Fill exact). 
More modern e.ssays arc published by Kolling, Der 1 . Brief Paulus an 
Tim. aufs tieue untersucht und ausgelegt (1882 sc(|.),and, from a con.ser- 
v'ativc standpoint, by T.iddon (1897). Two other essavs appeared in 
the earlv part of last century, by Bcckhaus, Specimen observationum 
de verbis kira^ \fy6p.. et rarioribus dicendi formuHs inpvima ad Tim. 
epistola Paulina obviis (1810), and A. Curtins, De tempore quo prior 
epist. I'im. exarata sit (1828). In thc difficult passage (v. 18), both 
quotations seem to he ranked as from A ypatpi}, in which case tlu; 

^ I'aAos, whicli Paul never uses as an attribute, is mainly employed 
in this way by the author. On trur-f^p as applied to God, cf. Wagner 
i)i Zeits.'j. neut. (1903). pp. 221 seq. 

•* The so-called " Luciin " features (cf. Holtzmann, pp. 92 seq., and 
Von Soden in Theologische Abhandlungen, 1892, pp. 133-1^5) have 
suggested that Luke may have been the amanuensis (cf.'2 Tim. 
iv. II), or ev'cn the author of thc pastorals. 

7 E.g. Tit. i. II (cf. Plut. Moral. 967, 13). ii. 3 (cf. Thuc. ii. 61 ; Xen. 
Mem. i. 5. 3, 6, 8); 2 Tim. ii. 17 (cf. Plut. Moral. 05 D 6 «« KapKlvo^ 
voKvdidxvrar 4v (Tcafiari irdBos) ; I Tim. i. b (cf. Pint. Moral. 
414 Ei daroxovcTL rov ft^rplov Kal irpiirovros), i. lo (cf. Idut. De educ. 
lib. 5 A 001# iiyialrovTos Koi rtrayp-ivov filov Kara(ppoveiv, for vyi-fjs 
normal ” ; cf. Plato’s Protagoras. 346 C), i. 19 (cf. (xalen, x. 
307, fi/ oTs ivavyrjarav oi 7rp6<T0fv iarpol = " came lo grief "), vi. 3 (cf. Piilt. 
Cato major, 23. Moral. 92 B with Plato's Protagoras, 313). 

Even linguistically Titus and i Tim. arc closer to one another 
than either to 2 Tim. The latter has no allusion to the Ka\ 6 r 
fpyoy, the 6 T€po 5 i 5 a(r/(aAcrf/, the Zia^t^aiovadai, &c., of the others, and 
contains one or two specific phrases of its own. 1 Tim., like 
Ephesians, is a writing whose lack of greetings and general tone 
point to the functions of an encyclical or Catholic epistle. 

» For details, cf. Ency. Bib. 5093-3094. Of the five " faithful 
sayings," three occur in i Tim.; these conden.sed aphori.sms tally 
with liturgical fragments such as the famous quotation in i Tim. 
iii. if), a formula of confession written in small short cola (cf. 
Klopper in Zeitschrift fur wiss. Theologie. 1902, pp. 336 seq.). 
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second (cf. Luko x. 7) j^ocs back to either Luke’s gospel or its source 
at this particular point. The hypothesis that a saying of Jesus is 
loosely .added In;re to an Old Testament citation is very forced, and 
the inferenLO is that by the time the author wrote, Luke's gospel was 
reckoned .as ypa<f)T}. This would be explicable if Luko could bo 
assumed to have beciu the author, in whole or part, of the pastorals. 

(J.Mt.) 

TIMOTHY, SECOND EPISTLE TO. In this book of the New 

Icstament, after a brief thanksgiving for the faith of Timothy 
(i- I- 5)> is represented as warning him against false shame 
(6 scq.), adducing his own example and that of Onesiphorus. 
The need and the reward of endurance arc then urged (ii. 1-13), 
and 'Timothy is bidden to adhere in his work to the Pauline 
gospel against the seductions of controversial and immoral 
heretics (ii. 14 seq.).^ The practices of the latter are pungently 
depicted “ (iii. 1-9); Paul reiterates his opening counsels (loseq.) 
and then closes with a soh’mn charge to personal faithfulness. 
A note of personal m.atters concludes the epistle (iv. 6-22). 

The last verse, with its twofold greeting (o Kvp/os /actu tou 
TTi'ci'/AaTo*; (Tovj r; v/xajv), shows uiiconsci'ously but 

plainly that, while the epistle professes to be a private letter to 
'Timothy, it is in reality addressed to a wider circle, like i Tim. 
and 'Titus. But its composite origin is also clear. 'Thus iv. 
6-22a, which is certainly authentic, is not homogeneous in 
itself, the. situation of verses 6 8 hardly agreeing with that of 
9 seq., while verse ii (“ Luke alone is with me ”) cannot have 
been written at the same time as verse 21. Various schemes of 
analysis have bv*cm ])roposed to account for this and other 
passages of the same nature in the epistle, c.g. i. 15-18, iii. 10 seq. 
But the general result of such reconstructions is tentative. All 
that criticism has siu'ceeded in establishing is the fact that the 
author had some reliquiae Pauli nae at his disposal, notes written 
either before or during his last imprisonment in Rome,'^ and that 
these have been worked up into the present letter by one who 
rightly believed that his master would stoutly oppose the current 
errors of the age. 

2 'Timothy, like i Timothy, reveals with fair precision the 
period and aim of the writer of the pasi orals. Evidently (cf. 
Acts XX. 29-30) the Pauline Christianity of Ephesus was im- 
periiied seriously during liic iasi quarter 01 me ist ceniury. 
its very growth invited attempts to weave ascetic, theosophic, 
semi- Jewish fancies round the faith, not unlike the attempts 
often made in modern India to assimilate Christian and local 
philosophies of religion. Against suc'h the writer argues in Paul’s 
name, as Luke had already done. From the composition of a 
speech in Paul’s n.ame (for, though the farewell in Acts goes back 
to first-hand tr.adition, it represents the author’s standpoint 
as well as Paul’s), it w.as but a st ep to compose letters in his name, 
especially on the basis of some of his extant notes. A genuine 
concern for local Christianity is the writer’s justification for his 
work, and any idea of fraudulent aims must be dismissed at 
once."* “ To a writer of this period, it would seem as legitimate 
an arlifi('(i to compose a letter as to compose a speech in the 

0 

' Bahnsen giv<;s an ingenious analysis of this section iti the epistle. 
In ii. 8-13, ii. 0 is devolopcfl ; in ii. 14-2^. ii. 4 \ .and in iiif i 4 (8), 
ii. 5. But this is as artilicial as Otto's attempt to classify the con- 
tents of the epistle under the three not(;s of tht; irvciifia in i. 7. 

“ On iii. 0 see the fiagnient from IMiilo (quoted in Fusel). Praep. 
Evang. viii. ii. 

^ " If the e])istle was an integral as wo have it, its genuineness 
could scarcely bo maintained " (Liiughlin, p. 26). 

* Bactm {Story of St Paul, p. iq8) and Clemen both as.sign part of 
the epistle to the Cae.sarean imprisonment, the former di.sen tangling 
iv. 9. ii-t 8, 2o-2ia, 22b, the latUr iv. 9-18. llitzig hjfrl already 
found a Caesarean letter in i. 15, iv. 13 16, 2o-22a. One great point 
in favour of .such theories is that they give a natural .sense to iv. 10, 
Raul’s first defence being that before the Jews or before Felix. 

® Cf. the present writer's Historical New Testament (2ml ed., 
Tt)Oi. pp. bio seq.), where the relevant literature is cited. An 
adecpiate monograph on ancient pseudonymous literature nunains 
to bo written; meantime, further reference may be made to the 
older essays of Mosheim (Dissertatio de caussis suppositorum librorum 
inter Christianas saeculi primi et secundi, 1733); Bentley's Disserta- 
tion on Phalaris, pp. 80 seq.; K. R. Kdstlin's article in Theol. Jahr- 
biicher (1851). pj). 149-221, on " Dcr pseud. Litteratur der iiltesteii 
Kirchc'’;and A. Giidemann, in Classical Studies in Honour of 
H. Drissler, pp. 52^74 (New York, 1894). 


name of a great man whose sentiments it was desired to reproduce 
and record ; the question which seems so important to us, whether 
the words and even the sentiments are the great man’s own or 
only his historian’s, seems then hardly to have occurred either 
to writer or readers ” (W. H. Simcox, Writers of the New Testa- 
ment y p. 38). 'The address at Miletus is Paul’s last word to the 
Christian ciders of Ephesus, warning them against htresie^ 
(Acts XX. 29 scq.) and solemnly bidding them exercise their 
disciplinary duties. The Second Epistle to Timothy carries on 
this line of advice. Here Paul, being dead, yet speaks through 
Timothy to the local Christians who arc exposed to such mis- 
chievous tendencies in their environment. 

Whore tho writer has hardly succeeded in repre.senling Paul is 
in his relations tt) Timothy. One may admit that, strictly speaking, 
tho latter at the age of about thirty-live or forty could still be ciilled 
vios, and that Paul might conceiv.ably have termed him still his 
riKvov. But tho counsels addressed to him seem rather out of 
place when one recollects the position which he occupied. To a 
writer who desired a situation for such advice on church life and 
doctriiM) from the lips of Paul to his lieutcn.int, it was natural 
to think of a temporary abscmce.** But many of the directions 
are much loo serious and fundamental to have been given in this 
form; one can hardly imagine that l*aul considered 'rimothy (or 
Titu.s) still in need of elementary .advice and warning upon such 
matters, and (.‘specially on person.il purity. When they are re- 
garded as typical figures of the later episcopi oi tho Church, the point 
of this emphasis upon elemejit.ary principles and duties is at once 
clear; they outline graphiciilly the qualifications lor the church 
offices in question. 

Tho pressing need of the Church, as the writer conceives it, is 
to maintain the true Pauline tradition (2 'fim. i. 13, »!^c.) against 
certain mond and speculative ideas. Tliis maintenance takes the 
twofold practical form of {a) adherence to formulated stateTn(‘nts 
of the “ sound te-iching " and {h) insistence on a succcs.sion of 
church officials (2 'rim. ii. t 2) who are not merely to preside 
but to teach. 'I'he last point is significant in view of Didache 
XV. I. 'The standpoint of the author is practically that of Clemens 
Rom.amis (xlii. seq.), who assorts that the aposthjs preached “ every- 
where in countiy and town, .appointing their first-fruits, when they 
had j)roved them by tho Spirit, to bo bishops and deacons.” 'Fho 
interests of discipline and doctrine were thus to be conserved.^ 
Paul's lieutcuants possess the central deposit of the apostolic 
faith, .and have the duty as well as tho right of exercising tho 
authority with which that position invests them. 

I The occasional coinc'ideiK Cs between the pastorals and Barya- 
! bas or Clemens Roinanus do not pro\'c anything lYTorc than a 
- common milieu of thought, hut the cpi.slles were plainly famili.ar 
to Polycarp, who allud(‘s to 1 Tim. ii. i, vi. 7, 10, and 2 Tim. ii. 

I II, 25, iv. 10 (for this and the other passages from Polycarp, see 
The Neiv Testament in the Apostolic Fathers , 1905, pp. 95 seq.). 

! This indubitable use of the pa.storals in I^olycarp ” throws the 
I terminus ad qucni of their composition bark into the first decade 
; of the 2nd century, and additional confirmation of this would 
j be fortln'orning were the evidence for their use in Ignatius more 

” Tho dni.wl:)ack was that, if I^aul w.as soon to .see his colloagiios 
ag.'iin ('Pitus i. 5; i Tim. i. 3), such detailed advice was hardly 
necessary; but this imperfection was inevitable. 

7 The po.st- Paulino alniosphoro of the ecclesiastical regulations 
is felt most jdainly in the rcferonces to .such siib-.ipostolic features 
.as the organized register of '* widows.” The Mahovo's, tho ZiAkovos 
and the ^1^^^ lorbidden to contract a socond marriage. 

Such, at any rate, seems tlic fairest interpretation of i Tim. iii. 2 
{iiriaKonos) in the light of early Christian tradition, for although 
the phrase “ husband of one wif (5 " might conceivably bo intended 
.as a prohibition of polyga.my or vice (-- faithful husband, or 
sober, married man), tiie antipathy to second marriages (cf. Jacoby, 
Neutesi. Ethik. jip. 378 scq.) is quite in accord with sub apostolic 
pnactice. It is almost ;is un-Pauline as the as.sumj)tion that every 
iirl(rKoiro5 must be married. Cl. on this whole sulqcct Hilgenfeld 
{Zeitschrift fur wiss, Thenlogic, i88b, pp. 45O s(x|.) and Schmiedel 
{EnrycL Biblicn, 3113 .seq.) ;.th(! opposite position is .stated excellently 
by liort {Christian Ecclesia, 1898, 189 se(j.) and Dr T. M. Lindsay 
(ilibbert Journal, i. ibO seq., and in The Church and the Ministry 
in the cany Centuries, 1903. pp. 139 seq.). 

'Phe p.ast()rals soon passed into great favour in the early Church. 
Their method and aim were entii tily congenial to the rising Catholic 
Church, and one is not surprised to fiml from writers in the East 
(Theophiliis of Antioch. Justin Martyr) and West (Irenacus, Ter- 
tullian and the author of 2 ('Jement) that they were w’idcly read 
iind valued. Absent from MarcioiTs canon, they were included 
in the Muratorian, where they appear as private letters (” pro 
atfectu ot dilectione ”). See, on the external evidence in general, 
Zahn’s Gcschichte dcr neutest. Kanons, i. 634 scq. 
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secure. The occasional similarities of thought and expression 
between them and the Lucan writings suggest that the period 
of their origin lies within a quarter of a century after Paul’s 
death, and, when one or two later accretions are admitted, 
the internal evidence, either upon the organization of the 
church ^ or upon the errors controverted, tallies with this 
nh.j'pothesis. 

Literature. — Special monographs on this epistle by Leo (1850) 
and Dahnsen {Die sogertamUen Pastoralbriefe. L. der 2 Tim.. 1870) 
arc to be noted. For a textual discussion of ii. 19. cf. Resells 
Pauli nismus, pp. 258 259. The allusion to the jxaXKrra 

ras fiffxfipdvas (iv. 1 3) has produced a wealth of disciisvsion ; the 
lattqr were probably pugillares membranei. sheets for private 
memoranda. The books may have included the Lojfpa or Evangeli 
Scriptures from which i Tim. v. 18 is quoted (so Kcsch). but this 
is a mere conjecture. Cf., on the whole qu€?.slion, Birt'.s Das anUke 
Puchwesfn, pp. 50 soq., 05, 88 seq., and Nestlc's Eififiihrung in da-; 
gyicchische N. T. (1899), pp. 39 scq. (J"Mt.) 

TIMGR {Timur i Leng, the lame Timur), commonly known 
as Tamerlane, the renowned Oriental conqueror, was horn in 
1336 at Kesh, better known as Shahr-i-Sabz, “ the green city,’* 
situated some 50 m. south of Samarkand in Transoxiana. His 
father Teragai was head of the tribe of Bcrlas. Cireal-grandson 
of Karachar Nevian (minister of Jagatai, son of Jenghiz Khan, 
and commandcr in-chief of his forces), and distinguished among 
his fellow-'clansmcn as the first convert to Lslamism, Teragai 
might have assumed the high military rank which fell to him 
by right of inheritance; but like his father Purkul he preferred 
a life of retirement and study. Under the paternal eye the 
education of young Timiir was such that at the age of twenty he 
had not only become an adept in manly outdoor exercises but 
had earned the reputation of being an attentive reader of the 
Koran . At this period, if we may credit t he Memoirs ( Malfnzdt), 
he exhibited proofs of a tender and sympatlietic nature. 

About 1358, however, he came before the W(»rld as a luader of 
armies. His career for the next ten or eleven years may be thus 
briefly summarized from the Memoirs. Allying himself both in 
cause and by family connexion with Kurgan, the dethroner and 
destroyer of Kazan, chief of the western Jagatai, he was deputed 
to invade Khorasan at the head of a thousand horse. 'I'his was 
tlie secoTidi warlike expedition in which he was the chief actor, 
and the accomplisluncnt of its objects led to further operations, 
among them the .subjection of Khwarizm and Urganj. After 
the murder of Kurgan the contentions vdiich arc\se among the 
many claimants to sovereign power were arrested by the invasion 
of Toghluk Timur of Kashgar, a descendant of Jenghiz. Timur 
was despatched on a mission to the invader’s camp, the result 
of which was his own appointment to the government of Mawara- 
’Inahr (Transoxiana). By the death of his father he was also 
left hereditary head of the Berks. The exigencies of his 
quasi-sovereign position compelled him to have recourse to his 
formidable patron, whose reappearance on the banks of the Sihon 
created a consternation not easily allayed. MawanVlnahr 
was taken from Timur and entrusted to a son of Toghluk; 
but he was defeated in battle by llie bold warrior he had replaced 
at the head of a numerically far inferior force, Toghluk s death 
facilitated the work of reconquest, and a few years of per. se- 
verance and energy sufficed for its accomplishment, as well as 
for the addition of a vast extent of territory, louring this 
period Timur and his brother-in-law, Hosain — at first fellow- 
fugitives and wanderers in joint adventures full of interest and 
romance — ^became rivals and antagoni.sts. At the close of 1369 
Hosain was assassinated and Timur, having been formally 
proclaimed sovereign at Balkh, mounted the throne at 
Samarkand, the capital of his dominions. 

The next thirty years or so were spent in various wars and 
expeditions. Timur not only consolidated his rule at home by 
the subjection of intestine foes, but sought extension of territory 
by encroachments upon the lands of foreign potentates. His 
conquests to the west and noiif -west led him among the Mongols 
of the Caspian and to the banks of the Ural and the Volga; 

^ The pastorals in this aspect arc closer to Clemens Romanus 
than to Ignatius. 


those to the south and sou tli- west comprehended almost every 
province in Persia, including Bagdad, Kcrbcla anil Kurdistan. 
One of the most formidable of his opponents was Toktamish, 
who after ha^'irlg been a refugee at the court of Timur became 
ruler both of the eastern Kipchak and the Golden Horde, and 
(puirrelled with Timur oyer the po.ssession of Khwarizm. It 
was not until 1395 that the power of Toktamish was finally 
broken (see Mongols; Golden Horde). 

In 1398, when Timur was more than sixty years of age, 
Farishta tells us that, “ informed of the commotions and civil 
wars of India,” he “ began his expedition into that eoiintry,” 
and on the rzth of September ‘‘arrived on the banks of the 
Indus.” ITis pas.sage of the river and upward man h along the 
left bank, the reinforcement he provided for his grandson 
Pir Mahornmed (v\ho was inve.sted in IRultan), the capture 
of towns or villages accornpiinied, it might be, with destruction 
of the houses and the massacre of the inhabitants, the battle 
before Delhi and the easy victory, the triumphal entry into the 
doomed city, with its outcome of horrors — all these cirriimstanc'cs 
belong to the annals of India. In April 1399, some three months 
after quitting the capital of Mahmud Toghluk, Timur was bark 
in his own capital beyond the Oxus. It need scarcely be added 
that an immense (juaiitity of spoil was conveyed away. Accord- 
ing to Clavijo, ninety captured elephants were cmploN cd merely 
to carry stones from certain quarries to enable llie conqueror 
to erect a rno.^cpie at Samarkand. The war with the Turks and 
Egyptians which succeeded the return from India was rendered 
notable by the capture of Aleppo and Damascus, and especially 
by the defeat and imprisonment of Sultan Bayi'zid 1. (sec 
Turkey : History, and Egypt : History, Mahommedan period). 
This was Timur’s last campaign. Another was projected 
against China, but the old warrior was attacked by fever and 
ague when encamped on the farther side of the Sihon (Syr-Daria) 
and died at Atrar (Otrar) on the 17th of February 1405. Mark- 
ham, in his introduction to the narrative of Clavijo’s embassy, 
states that his body ” was embalmed with mu.sk and rose water, 
wrapped in linen, laid in an ebony coflln and sent to Samarkand, 
where it was buried.” Timur had carried his victorious arms 
on one side from the Irtish and the Volga to the Persian Gulf 
and on the other from the Hellespont to the Ganges. 

Timur's generally recognized biographers arc— 'Ali Yazrli, 
commonly called Sluirifu 'd-DIn, author uf the JVrsian Zafar- 
translated by Iritis do la Croix in 1722, and from French 
into English by J. Darby in the following year; and Ahmad ibn 
Mohammed ibh Abdallah, al Dimashki, al 'Ajmi, commonly called 
Ibn 'Arabshah, author of the Arabic ' Ajaibu '/ ISIalihlnkcit. trans- 
lated by the Dutch orientalist (lolius in 1^36. In the work of 
the former, as Sir William Jones remarks, “ the Tartariun conqueror 
is ropresontod as a liberal, benevolent and illustrious prince"; 
in that of Iho latter ho is “ deformed and impious, of a low birth 
and detestabhi principles." But the favourable account was written 
under the personal supervision of 'riiiiur's grandson, IbiTihim, 
while the other w.as the production of his direst enemy. hVw in- 
deed, if any, original annals of this class arc written otlicrwi.se 
thair to orrlor, under patronai;e, or to servo a puipose to which 
truth is secondary. Among less reputed biographies or materials 
for biography may be mentioned a second Zafavvama, Ijy Maulana 
Nizamu 'd-Din Shanab Ghazani (Nizam Shami), stated to bo 
" the earliest known history of Timur, and the only one written 
in his lifetime"; and vol. i. of the MatUUTs-Sd dain — a choice 
I’crsian MS. work of 1495 — introduccfl to nricnialists in Europe 
by Kammer, Jalirhiichcr. Dorn and (notably) Quatrcm.^rc. There 
are also the Memoirs (Malfiirdt) i\m\ ' Instituies (Tuzukat), of which 
an important section is stvhvl Designs and Enterprises {Tadblrdt 
wa Kangashaha). Upon tlie f^enuineness of thc.se doubt has hetm 
thrown. ‘The circumstance of their alleged discovery and presenta- 
tion to Shah JahJln in 1037 was of itself open to suspicion. 
Alhazen, quoted by Purchas in his quaint notice of Timiir and 
referred to by Sir ]ohn Malcolm, can hardly bo accepted as a 
serious authority. Tl is assumed memoir was printed for English 
readers in 1597 by William Ponsonby under the title of a Historie 
of the Great Emperor Tamerlan, drawn from the ancient monuments 
by Messirc Jean dn Bee, Abbot of Mortimer', and another version 
of the same book is to be found in the Histoire du Grand Tamerlan, 
by De Sainctyon. published at Amsterdam in 1678. But. although 
the existence of this Alhazen of jean de Bee has been believed 
by many, the more trustworthy critics consider the history and 
historian to be equally fictitious. 

Reference may bo made to two more sources of information. 
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(i) Supposed likenesses of Timur are to be found in books and 
in tho splcjidid colkiclion of Oriental mjxnuscripts and drawings 
in tho British Museum. One contained in the Shah Jahdn Ndma 
— a j^orgeous specimen of illuminated Persian manuscri])t and 
exquisite calligraphy — represents a most oidinary, middle-aged 
Oi lontal, with jiiirrow black whisker fringing the cheek and meoung 
Ihci lip of ilio chin in a scanty, pointed l)oard; a thin moustache 
sweeps in n semicircle from above tho upper lip; the eyebrow over 
the al mom 1 -shaped eye is marked but not bushy. But it were 
vain to seek for an expression ()f genius in the countenance. Another 
p«>rtvait is incliidcd in a set of sketches by native artists, some 
of which, iakon probably from life, show groat care and clever- 
ness. Tim fir is here displayed as a stoutish, long- bodied man, 
below the middle-height, in ago and featuro^not unlike tho first 
portrait, but with thicker and more straggling hair, and distincter, 
though not more agreeable character in the facial expression, 
yet not a sign of power, gf^nius, or any elements of grandeur or 
celebrity. 'I'he uncomfortable figure in tho Bodleian library 
does not give much h(^lp. Sir John Malcolm has Ikjcu at some 
p.iins to invest his portrait of Timur with individuality. But an 
analysis ol his re,sults leaves the reader in more porplexliy than 
satisfaction at tho kind of information imparted, and he reverts 
insonsil^ly to tho sources from which his instructor has himself 
biMiji insti acted. (2) As regards plays, in Marlowe’s Tamburlaine 
'Pimui* is described as tall of stature, straightly fashioned, large of 
limb, having joints strongly knit, long and sinewy arms, a brciulth 
of shoulders to “bear ohl Atlas’s burden,’* pale of complexion, 
and with “ amber hair wrapp'd in curls." The outline of this 
description might be from Sbarifu ‘d-Din, while tho colours are the 
poet’s own. A Latin memoir of 'ramorlano by Pc^rondinus. printed 
in ihoo. fijititled Magni Tamevlanis scythaytim iwpeyatoris vita^ 
describes Timur as tall and bcixrdod, broad-chested and broad- 
.shonldercd, woll-bnilt but lame, of a fierce countenance and with 
recoding eyes, which express cruelty and strike terror into the 
lookers-on. But Jean du Bee's account of Timur's appearance is 
quite dilferent. Now Tatnbnrlaine was written in i58(>. The 
first English translation of Jean du Boc is <latod in 1595, the Life 
by Porondinus in 1600, and Petis do la Croix did not introduce 
vShaiifu *d-I)xn or *Ali Ya^cU to KuroptJan readers till 1722. The 
dramatist must have heard of Timur in other quarters, equally 
reliable it may be with those available in tho present stage of 
Oriental resciarch. At tho beginning of the i81h century Timur 
was represented in Rowe's Tamcvlane as a model of valour and 
virtue. I'lic plot, however, has little to do with history, and is 
improbaldo and void of interest. By Matthew Gregory Leavis 
again " Tiinour ** is depicted as the conventional tyrant of a 
gorgeous melodrama, slaying, buniing, slaughteiing and commit- 
ting every possible atrocity until checked by a violent death and 
a poetical climax. 

Apart from modern European uwants and historians, and the 
more strictly Oriental chroniclers who have written in l*crsian, 
Turkish or Arabic, tho following authorities may be cited — Laonicus 
(dialcondylas, Joannes Leunclavius, Joachimus Camer?a'ius, Petrus 
Perondimis, T^azaro Soranzo, Simon Mairlus, Matthew Michiovius. 
A score or so of other names are given liy Samuel Purchas. Soti 
also Sir Chummts Markham's Clavijo, in the Hakluyt Society's 
publications; \Vhitt;'s edition of Davy's translation of the Institutes 
(T7Sd; Stewart’s translation of the Malfrizdt\ Malcolm's //fs/m' 
of Persia] and Trans. Roy. Soc. (1885); Horn, " Gcsch. Trans 
in islam. Zeit," in Geiger and Kuhn, Gnmdr, dcr iraniseJi. Phi tot. 
(iQo.t) ; works quoted, s.v. Mongols. (F. J. (L) 

TIN (Lat. stannum, whence the chemical symbol Sn 
atomic weight — 117*6, O — 16), a metallic chemical clement. 
Being a component of bronze, it was used as a metal thousands 
of years prior to the dawn of history; but it docs no 4 i follow 
that prehistoric bronzes were invade from metallic tin. When 
the unalloyed metal was first introduced cannot be ascertained 
with certainty. The “ tin ” of the Bible (xarro-iVepos in the 
Septuagint) corresponds to the Hebrew bedhil, which is really a 
copper alloy known as early as 1600 B.c. in Egypt. All wc 
know is that about the 1st century the Greek word Kao-a-iTepo^ 
designated tin, and that tin wtis imported from Corpjvail into 
Italy after, if not before, the invasion of Britain by Julius 
Caesar. From Pliny’s writings it appears that the Romans 
in his time did not realize the di.stinction between tin and lead : 
the former was called plumbum album or candidum to distinguish 
it from plumbum nigrum (lead proper). The word stannum 
definitely assumed its present meaning in the 4th century (H. 
Kopp). By the early Greek alchemists the metal was named 
Hermes, but at about the beginning of the 6th century, it was 
termed Zeusor Jupiter, and the symbol 2/ assigned to it; it was 
also referred to as diaholus metallorum, on account of the brittle 
alloys which it formed. 


Occurrence. — Grains of metallic tin occur intermingled with 
the gold ores of Siberia, Guiana and Bolivia, and in a few 
other localities. Of minerals containing this clement mention 
may be made of cassiteritc {(j.v.) or tin.stone, SnOg, tin pyrites, 
Cu jSnS^ H- (F€,Zn),SnS^; the metal also occurs in some epidotes, 
and in company with columbium, tantalum and other metals. 
Of these tinstone ” is of the greatest commercial importonce^ 
It occurs in its matrix, cither in or closely associated with fissure 
veins or disseminated through rock masses. It is also found in 
the form of rolled lumps and grains, “ stream tin,” in alluvial 
gravels; the latter arc secondary deposits, the products of the 
disintegration of the first-named pr imary deposit s. Throughout 
the world, primary deposits of tinstone arc in or closely connected 
with granite or acid cru])livc rocks of the same type, its mineral 
a.ssociates being tourmaline, fluorspar, topaz, wolfram and arseni- 
cal pyrites, and the invariable gangue being quartz : the only 
exception to this mode of occurrence is to be found in Bolivia, 
where the tin ore occurs intimately associated with silver ores, 
bismutli ores and various sulphides, whilst the gangue includes 
barytes and certain carbonates. Over five-sixths of the world’s 
total production is derived from secondary alluvial deposits, 
but all the tin obtained in Cornwall (the alluvial deposits having 
been worked out) and Bolivia is from vein mining, while a small 
portion of that yielded by Australasia comes from veins and 
from granitic rocks carrying disseminated tinstone. 

Production. — During the i8lh century the world’s supply 
of tin was mainly drawn from the deposits of England, Saxony 
and Bohemia; in 1801 England produced about 2500 tons, 
while tho supplies of Saxony and Bohemia had liecn greatly 
diminished. The English supply increased, with some oscilla- 
tions, to between six and seven thousand tons annually in the 
period 1840-1860, when it suddenly rose to about 1 0,000 tons, 
and this figure was fairly well sustained until about 1890, when 
a period of depression set in; the yield for 1900 was 4336 tons, 
and for 1905 about 4200 Ions. In the opening decades of the 
19th century supplies began to be drawn from Banka; in 1820 
this island contributed 1200 tons; the production was increased 
to 12,000 tons in 1900, when a diminution set in, 9960 Ions being 
th(M.)ut|)ut during 1905. Billiton became of note in 1853 wjjh 
a production of 40 tons, which increased to 6000 ifl 1900 and 
has since dt dined to about 3000 tons in 1905. The Straits 
Settlements rnnkerl as an imjiortant producer in 1870 with 2337 
tons; it now supplies the greater part of the world’s supply, 
contributing 46,795 tons in igoo, and over 60,000 tons in 1905. 
Australian deposits were worked in 1872, and in the following 
year the iirodiiction was 3000 tons; the maximum outputs were 
in 1881-1883, averaging 10,000 tons annually; but the supply 
declined to 2420 tons in 1898 and has sinc e increased to about 
5028 tons in 1905. Bolivia produced 501 tons in 1883, 10,245 
in 1900 and 12,500 in 1905. 

The world’s .supply in 1 900 was 72,91 1 long tons ; this increased 
in 1904 to 97,790 tons, but in 1905, principally owing to a 
shortage in the supplies from the Straits and Banka, the yield 
fell to 94,089 tons. 

Metallurgy.- operations in the mc.'lallurgy of tin may 
be enumerated as: (1) mining and dressing, (2) smelting, (3) 
refining. The first stage has for its purpose the production of a 
fairly pure tinstone; the second the ('onversion of the oxide into 
metallic tin; and the third preparing a tin pure enough for 
commercial purposes. 

Mining and Dressing. — Thcj ;illuvi.'i.l deposits arc almost invariably 
worked opencast, those of* the Malay DminsuJa and Archipelago 
chiefly by C'hincse labour : in a few instances Iiydraulic mining has 
been resorted to, and in other cases true underground mining is 
carried on; but tho latter is both exceptional and difficult. The 
alluvial extracted, which in the ^^alay I’oninsula and Archipckigo 
carries from 5 to 60 lb of tinstone (or " black tin," as it is termed by 
Cornish miners) to tho culuc >’*ard of gravel, is washed in various 
siijiplo sluicing apyiliances, by which the lighter clay, sand and stones 
are removed and tinstone is left kohind comparatively pure, con- 
taining usually 65 to 75 % of metallic tin (chemically pure tinstone 
contains 78*7 %). 

Lode tin, as tinstone derived from primary deposits is often 
termed, is mined in the ordinary metliod, the very hard gangue la 
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which it occurs necessitating a liberal use of explosives. The vcin- 
stull is broken small either by hand or in rock-breakers, and stamped 
to fine powder in stamp mills, which arc practiailly lari;o mecliani- 
cally worked posllos and mortars, the stamp proper weit;hing from 
500 to 1000 lb. The mineral, crushed small enou^di to pass a siewe 
with perforations in. in diameter, leaves the stamps in susj)Cnsion 
in water, ami passes throu^'h a scries of troughs in wliich the heavier 
mineral is collected; this then passes through a scries of washing 
^porafions, which leaves a mixture consisting chiefly of tinstone and 
arsenical p\Titcs. which is calcined and washed again, until finally 
black tin containing about 60 to 65 % of metal is left. The calcina- 
tion is preferably ctfected in mechanical roasters, it being especially 
necessary to agitato the ore continually, otherwise it cakes. The 
crude tinstuff raised in Cornwall carries on an average a little over 
2 ®;^of black tin. The Bolivian tin ore is treated l>y first extracting 
the silver by amalgamation, i^'c.. and afterwards concentrating the 
residues; there are, however, considciable dilficulties in the way of 
treating the poorer of these \'ery complex ores, and several chemical 
processes for extracting tluiir metallic contents have been worked 
out. Of the impurities of the ortj the wolframite (tungstate of iron 
and manganese) is the most troublesome, because on account of its 
high specific gra\'ity it cannot bo washed away as ganguc. To 
remove it. Oxland fuses the ore with a certain proportion of carbonate 
of soda, which suffices to convert the tungsten into soluble alkaline 
tungstate, without producing notevorthy cpiantities of soluble 
stannate from tho oxide of tin ; the tungstate is easily removed by 
treatment with water. 

2. StneUin ^. — The dressed ore is smc'Ited with carl ion by one of 
two main methods, viz. either in the shaft furnace or the roverbera- 
tor>*; the former is the better suited to stream tin, the latter to lode 
tin, but either ore can be smelted in cither way, although reverlMua- 
tory practice yields a purer metal. Shaft furnace smelting is 
confined to those parts of the woild where charcoal can still be 
obtained in large quantities at moderate prices. The furnace 
consists of a shaft, circular (or more rarely rectangular) in plan, 
into which alternate layers of fuel and ore are charged, an air blast 
being generally injected near to the bottom of the furnaco through 
one or more tuyeres. This was tho primitive process all over tlic 
world ; in the East, South America and similar regions it still hohls its 
own. In Europe, Australasia and one large works at Singapore it 
has been practically replaced by the reverberatory funiace process, 
first introduced into Cornwall about tho year 1700. in this process 
the purified ore is mixed with about one-fifth of its weight of a non- 
caking coal or anthracite smalls, tho mixture being moistened to 
prevent it from being blown off by the draught, and is then fused 
on the sole of a reverberatory furnace for five or six Iiours, 'j'he slag 
and metal produced are them run off and the latter is cast into bars; 
these arc in general contaminated with iron, arsenic, copper and other 
impuritioB. 

3. Refining . — All tin, except a small quantity produced by the 
shaft funiace process from exceptionally pure stream tin ore, requires 
refining by liquation and “ boiling ” before it is ready for tlie market. 
In the Englisn process tho bars are heated cautiously on an inclined 
hearth, when rekatively pure tin runs off, wliile a skeleton of inquire 
metal remains. The metal run off is further purified by poling, 
i.e. by stirring it with the branch of a tree — tlic apple tree luring 
preferred traditionally. This operation is no doubt intended to 
remove tho oxygen diffused throughout the niotal as oxide, part of 
it perhaps chemically by reduction of the oxide to m«.*tal. tlic rest 
by conveying the finely diffused oxide to the surface and causing it 
to unite there with the oxide scum. After this tlie metal is allowed 
to rest for a time in the pot at a temperature above its freezing point 
and is then ladled out into ingot forms, care being taken at each 
stage to ladle otf the top stratum. Tho original top stratum is the 
purest, and each succeeding lower Stratum has a greater proportion 
of impurities; tho lowest consists largely of a solid or scmi^solid alloy 
of tin and iron. 

To test the purity of the metal the tin-smeltcr heats the bars to a 
certain temperature just below the fusing point, and then strikes 
them with a hammer or lets them fall on a stone floor from a given 
height. If tho tin is pure it sjdits into a mass tjf granular strings. 
Tin which has been thus manipulated and proved incidentally to 
be very pure is sold as grain tin. A lower quality goes by the name 
of block tin. Of the several commercial varieties Banka tin is the 
purest; it is indeed almost chemically pure. Next comes English 
grain tin. 

For the preparation of chemically pure tin two methods are 
employed, (i) Commercially jniro tin is tn^ated with nitric acid, 
which converts the tin proper into the insoluble metastannic acid, 
while the copper, iron, &c., become nitrates; the metastannic acid 
is washed first with dilute nitric acid, then with water, and is lastly 
dried and reduced by fusion w'ith black flux or potassium cyanide. 
(2) A solution of pure stannous chloride in very dilute hydrochloric 
acid is reduced with an electric current. According to Stolba, 
beautiful crystals of pure tin can be obtained as follows ; A platinum 
basin, coated over with wax or ]>trafFin outside, except a small circle 
at the very lowest point, is placed on a plate of amalgamated zinc, 
lying on the liottom of a beaker, and is filled with a solution of pure 
stannous chloride. The beaker also is cautiouslv fillerl with acidu- 
lated water up to a point beyond the edge of the jilatinum basin. 


The whole is then left to itself, when crystals of tin gradually separate 
out on the bottom of the basin. 

rropCYties . — An ingot of tin is pure white (except for a slight tinge 
of blue); the colour depends, however, upem the b niporaturo at 
which it IS poured — if loo low. the surface is dull, if too high, iridescent. 
It exhibits considerable lustre find is not .subject to tarnisliing on 
exposure tt) normal air. The metal is pretty soft and easily flattiJiicd 
out under the; hammer, but almost devoid of bmacitv. That it is 
clastic, within narrow limits, is proved by its clear ring when struck 
with a hard lx)dy in circumstances permitting of free vibration. 
The specific gravity of cast tin is 7*29, of rolled tin 7‘299. and of 
electrically deposited tin 7*143 to 7*178. A tin ingot is distinctly 
crystalline; hence the characteristic crackling noise, or “ cry " of 
tin, which a bar of fin gives out when being bent. 'I'his structure 
can be rendered visible liy superficial etching with dilute acid; and 
as the minuter crystals dissolve more quickly than the In rger ones, the 
surface assumes a fro.stcd iippearance w/Za/Zn/wr). The metal 

is dimorphous : by cooling molten tin at ordinary aii temperature 
tetragonal crystals are obtained, while by cooling at a tempera- 
ture just below the melting point rhombic forms arc proi 1 need. WIk.-ii 
exposed tor a sufficient time to very low tenqjeraturcs (10—39 ’ C. 
for 14 hours), tin becomes so brittle that it falls into a grey powder, 
termed the grev modification, unilor a pestle; it indeed sometimes 
crumbles into powder .spontaneously. At ordinary temperatures 
tin proves fairly ductile under tho hammer, and its ductility seems 
to increase as the temperature rises up to about 100“ C. At some 
tcmpenitmo near its fusing point it becomes brittle, and still more 
brittle from -14'’ C. downwards. Iron rcmlcrs thc! metal hard and 
brittle; arsenic, antimony and bismuth (up to 0*5 reduce its 
tenacity; copper and lead (i to 2 ‘^o) make it harder .ind stronger 
but impair its malleability; and stannous oxide reduces its tenacity. 
'Pin fuses at about 230*^ C. ; at a red heat it begins to volatilize slowly ; 
at TOoo'^ to 1800'^ C. it boils. The hot vapour produi ed combines 
with the oxygen of the air into white oxide. SnO.>. Us coefficient of 
linear expansion between o'" and loo'* is 0*002717; its specific heat 
‘>*o5<)2; its thermal and electrical conductivities are 145 to 152 and 
II4‘5 to 140*1 respectively compared to silver as 1000. 

Industrial A ppheations . — Commercially pure tin is used for making 
such apparatus as evaporating basins, infusion pots, stills, Ac. 
Tt is also employed for making two varieties of tin-loil — one for the 
silvering of mirrors (see Mirror), the other lor wrapping up choco- 
late, toilet soap, tobacco, iS:c. Tho mirror foil must contain some 
co])per to })revent it from btiing too i(*adily amalgamated by the 
mercury. For making tin- foil the metal is rolled into lliin sheets, 
pieces of whicli are beatem out with a wooden mallet. As pure tin 
does not tarnish in the air and is ]iroof against acid li(piids, such as 
vinegar, lime juice, cSic.. it is utilized for culinary and domestic 
vessels. But it is cxjM'nsivo, ami tin vessels have to be made very 
heavy to give thorn sufficient stability of form; hence it is gcnertilly 
employed merely as a protecting coating for utensils made o.ssentially 
of copper or irr>n . Thu tinning of a copper basin is an easy operation . 
'Pluj basin, made scrupulously clean, is healed to beyond tho fusing 
point of tin. Molt(*n tin is then poured in, a little powdered sal 
ammoniac acldod, and the tin spread over tho inside with a bunch of 
tow. The sal-ammoniac removes the last unavoidable film of oxide, 
leaving a purely metallic surface, to which the tin adheres firmly. 
For tinning .small ol)j(?cts of copper or brass [i,c. pins, hooks, Ac.) a 
wet- way process is followed. One part of cream of tartar, two of 
alum and two of common salt are di.ssolved in boiling water, and 
the solution is boiled with granulated metallic tin (or, better, mixed 
with a little stannous chloride) to produce a tin solution; tind into 
this the articles are put at a boiling heat. In the absence of metallic 
tin there is no visible change; but, as soon as the metal is introduced, 
an electrolytic action sets in and the articles get coated over \vith a 
firmly adhering film of tin. 'I'inning wrought iron is effected by 
immersion. The most important form of tlie operation is making 
tinne<T f»>m ordinary sheet iron (making what is called “ sheet tin "). 
This process was mentioned by Agricola; it was practised in Bohemia 
in 1O20, and in England a centuiy later. 'Pho iron plates, having 
been carefully cleaned with .sand and hydrochloric or sulphuric 
acid, and lastly with water, are jflunged into heated tallow to drive 
away the water without oxidation of the metal. They arc next 
steeped in a bath, first of molten ferruginous, then of pure tin, 
Tlicy .are then takiai out and kept siispemUid in hot tallow to cnablo 
the surplus tin to run off. 'I'hc tin of the second bath dissolves 
iron gradi^ally and becomes fit lor the ftr.st bath. To tin cast-iron 
articles they must be decarburettod superficially by ignition within 
a ])ath of ferric oxide (pinvdered haematite or similar material), then 
cleiined with acid, anil linned by immersion, as explained above. 
(See Tin-Platr.) By far tho greater part of the tin produced 
metallurgically is used for making tin alloys (see Pewter, Bronze), 

Compounds of Tin. 

Tin forms two well-marked series of salts, in one of which it is 
divalent, these salts being derived from stannous oxide, SnO, in 
the other it is tetravalent, this series being derived from stannic 
f>xide, SnO.j. 

Stannous Oxide, SiiO, is obtained in the hydrated form vSn,^0(OH)2 
from a solution of .stannous cliloridc by addition of sodium car- 
bonate; it forms a white precipitate, which can be washed with 
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air-froe water and dried at 8o® C. without much change by oxidation ; 
if it bo healed in carbon dioxide tlie black SnO remains. Precipi- 
tated staiijious hydrate disscdvcs readily in caustic potash; if the 
solution is evaporated quickly it suders decomposition, with forma- 
tion of metal and staimate, 2SnO -f 2 KOI I KySnO., d- Sn -|- HoO. 
If it is evaporated slowly, anhydrous stannous oxide crystallizes 
out in forms which are combinations of tjie cube and dodecahedron. 
Dry stannous oxide, if touched with a glowing body, catches fire and 
burns to stannic oxide, SnOo. Stannous oxalate wh(*n heated by 
itself in a tube leaves stannous oxide. 

Stannic Oxide, SnOj.— -This, if the term is taken to include the 
hydrates, t xists in a variety of forms, (i) Tinstone (sec above an<l 
also ("assi I erite) is proof against all acids. Its disintegration for 
analytical purposes can be effected by fusion with caustic alkali in 
silver basins, with the formation of soluble slannate, or by fusion 
with sulphur and sodium carbonate, with the formation of a soluble 
thiosLannate. (2) A similar oxide {flores jovis) is produced by burn- 
ing tin in air at high temperatures or exposing any of the hyilrates 
to a strong red heat. Such tin-ash, as it is called, is u.scd for the 
])olishing of optical glasses. Flores sianni is a finely divided mixture 
of the metal and oxide obtained by fusing the metal in tlie presence 
of air for some time*. (3) Metastunnic acid (generally written 
HnjSur.O,.,. to account for the complicated composition of meta- 
stannates, e,g. the sodium salt H„Naj,SnaOjf,) is the white compouiwl 
producerl from the metal by means *^of nitric acid. It is insoluble 
in water and in nitric acid .and apparently so in hy<lrochloric acid; 
but if heated with tiiis last for some time it p.isscs into a compound, 
which, after the acid mother liquor has been decanted otf, dissolves 
in water. The solution when subjected to distillalion behaves very 
much like a physical solution of the oxide in hydrochloric acid, 
while a solution of orthostaniiic acid in hydrochloric acid l)chave.s 
like a solution of SnCl^ in water, i.e. gives off no hydrochloric acid, 
and no precipitate of hydrated SnOy. Metastannic .acid is distin- 
guish(;d irom orthostaniiic acid by iCs insolubility in nitric and sul- 
phuric acids. The salts are obtained Viy the action of alk.alies on 
the acid. (4) Orthostaiinic acid is obtained as a white precipitate 
on the addition of soilinm carbonate or the exact quantity of 
priicipitatod calcium carbonate to a solution of the chloride. This 
acid, H.jSnO.,. is readily soluble in acids forming stannic salts, and in 
caustic potash and soda, with the formation of orthostaimates. Of 
these sodium stannatc, NaoSnO.,, is produced industrially by heating 
tin with Chile saltpetre and caustic soda, or by fusing very finely 
powdered tinstone witli cau.slic soda in iron vessels. A solution of the 
jmre salt yields fine prisms of the composition Na.2Sn03 loH,/), 
which effloresce in the air. The salt is used as .a mordant in dyeing 
and calico-printing. Alkaline and othcH* stannates when treated 
with aqueous hydroiluoric acid arc converted into fluostannates 
{e.g. KoSnO;, into K.SnF,.), which are closely analogous to, and 
i.somorphous with, fliiosilicates. 

A colloidal nr soluble stannic acid is obtained by dialsying a mixture 
of tin tetrachloride and alkali, or of sodium stannate and hydro- 
chloric acid. On lieati.ig it is converted into colloidal metastannic 
acid. 

A hydrated tin trioxide, SnO..,, was obtained by Spring by adding 
barium dioxide to a .solution of stannous chloride and hydrochloric 
acid; the solution is (lialyscd, ;i.ud the colloidal solution is cv.aporatctl 
to form a white mass oi 2SnO.,Tl.,0. 

Stannous Chloride, SiiCl.,. can only bt^ obtained pure by heating 
pure tin in a current of pure dry hydrochloric acid gas. It is a 
wliifo .solid, fusing at 250° C. to an oily liipiid which boils at 0O()°, 
and volatilising at a red heat in nitrogen, a vacuum or hydrochloric 
acid, without decomposition. The vapour density below 700' C. 
corresponds to SiiyCh, above Soo*^ C. to nearly SnCl.,. The chloride 
readily combines with water to form a crystallizablc hydrate 
SuCly-iHoO, known as “ tin .salt " or *' tin crystals.” This ‘fdt is 
also formed by dissolving tin in strong hydrochloric .acid and allowing 
it to crystallize, and is industrially ])repared by passing .s«|ftcicntly 
hydrated hydrochloric acid gas o\'er granulated tin contained in 
stonew;».re bottles and evaporating the concentrated solution 
produced in tin basins over granulated tin. The basin itself is not 
attacked. The crystals are very soluble in cold water, and if the 
salt is really pure a small proportion of water forms a clear solution; 
but on adding much water most of the suit is decomposed, with 
tlie formation of a precipitate of oxychloride, 2Sn(OII)ClTIoO. 
According to Michel and Kraft, one litre of cold saturated solution 
of tin crystals weighs 1827 grammes and contains 1333 fframmes ol 
SnCl.>. The same oxychloride is produced when the moi.st crystals, 
or their solution, arc exposed to the air. Hence all tin crysbils as 
kept in the laboratory give with water a turbid solution, which 
contciins stannic in addition to st.innous chloride. The complete 
conversion of stannous into stannic chloride may be effected by a 
groat many reagents — for instance, by chlorine (bromine, iodine) 
readily; by mercuric chloride in the heat, with precipitation of 
calomel or metallic mercury; by ferric chloride in the heat, with 
formation of ferrous chloride; by .ar.sonious chloride in strongly 
hydrochloric solutions, with precipitation of chocolate-brown 
metallic arsenic. All these reactions are available as tests for 
** stannosum ” or the respective agents. In opposition to stannous 
chloride, even sulphurous acid (solution) behaves as an oxidizing 
agent. If tlie two reagents arc mixed a precipitate of yellow stannic 
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sulphide is produced. A strip of metallic zinc when placed in a 
solution of .stannous chloride precipitates the tin in cry.stals and 
takes its place in the solutiijii. Stannous chloride i.s largely used 
in the laboratory as a reducing agemt, in dyeing as a mordant. 

Stannic Chloride, SnCl^, named by Andreas Libavius in 1605 
Spiritus argenti vivi sublimati from its preparation by distilling tin 
or its amah;am with corrosive sublimate, and afterwards termed 
Spiritus fumans Libavii, is obtained by passing dry chlorine over 
granulated tin contained in a retort; the tetrachloride distils ov^ 
as a heavy liquid, from which the excess of chlorine is easily removed 
by shaking with a small quantity of tin filings and re-distilling. It 
is a colourle.ss fuming liquid of specific gravity 2-2()9 at 0°; it freezes 
at —33'^ C., and boils at 11 3 9''. The chloride unites energetically 
with water to form crystalline hydrates (e.g. SnCl4*3H20), easily 
soluble in water. With one-third its weight of water it fornvg the 
so-called ” butter of tin." It combines readily with alkaline and 
other chlorides to form ilouble salts, e.g. M.2SnCle, analogous to the 
chloroplatinatcs; the salt (NllJgSnClfl is known industrially as 
" pink .salt " on account of its use as a mordant to produce a pink 
colour, 'riic oxymuriate of tin used by dyers is SnCl4*5H20. The 
plain chloride solution is similarly used. It is usuallj^ prepared by 
dissolving the metal in aqua regia. 

Slattnous Fluoride, SnFj,, is obtained as small, white monoclinic 
tables by cvxiporating a solution of stannous oxide in hydrofluoric 
acid in a vacuum. Stannic Fluoride, SuF^, is obtained in solution 
by dissolving hydrated stannic oxide in hydrofluoric acid; it forms 
a characteristic series of salts, the stannofluoridcs, M2SuFg, iso- 
morphous with the silico-, titano-, germano- and zirconofluoridcs. 
Stannous Bromide, SnBr„. is a light yellow substance formed from tin 
and hydrobromic acid. Stannic Bromide, SnBrj, is a white crystalline 
mass, melting at 33® and boiling at 20 obtained by the combination 
of tin and bromine, preferably in carbon bisulphide solution. 
Stannous Iodide, Snig. forms yellow red needles, and is obtained from 
potassium iodide and stannous chloride. Stannic Iodide, Snl4. 
forms red octahedra and is prepared similarly to stannic bromide. 
Both iodides combine with ammonia. 

Stannous Sulphide, SnS, is obtained as a lead-grey mass by hc.ating 
tin with sulphur, and as a brown precipitate by adding sulphuretted 
hydrogen to a stannous solution ; this is soluble in ammonium poly- 
sulphide, and dries to a black powder. Stannic Sulphide, ShSq, is 
obtained by heating a mixture of tin (or, better, tin amalgam), 
sulphur and sal-ammoniac in proper projxirlions in the beautiful 
form of aurum musivum (mosaic gold)— a solid consisting of golden 
yellow, metallic lustrous .scales, and used chiefly as a yellow " bronze " 
for plaster of-Paris staluottcs, &c. The yellow precipitate of stannic 
sulphide obtained by adding sulphuretted hydrogen to a stannic 
.solution readily dissolves in solutions of the alkaline sulphides to 
form thiostannates of the formula MoSnS.^; the free acid, H^SnS^, 
irniv l.>e obtained as an almost black**powdcr by dryii^ Ihe yeMow 
pr(;ci])itatc formed when hydrochloric acid is adiled to a solution of a 
thioslaunate. 

Analysis.- Tin compounds when heated on charcoal with sodium 
carbonate or potassium cyanide in the reiliicing blowpipe flame yield 
Hh; metal and a scanty ring of white SnO.,. Stannous srdt solutions 
yield a brown precipitate of SnS with sulphuretted hydrogen, which 
is insoluble in cold dilute acids and in real sulphide of ammonium, 
(NH4 ).jS; Init the yellow, or the colourless reagent on addition of 
sulphur, dissolves the precipitate as SnSo salt. The solution on 
acidification yields a yellow precipitate of this sulphide. St.'.nnic 
salt solutions givei a yellow precipitate of SnS.^ with siil])huja?tted 
hydrogen, which is insoluble in cold dilute acids but readily .soliililo 
in sulphide of ammonium, and is re precipitated therefrom as SnSu 
n .acidification. Only stannous salts (not stannic) give a preci])itate 
of calomel in mercuric chloride solution. A mixture of stannous 
and stannic chloride, when added to a siiflicient quantity of .solution 
of chloride of gold, gives an intensely purple precipitate of gold 
purple (pur]>le of C;i.ssiu.s). The test is very delicate, although the 
colour is not in all rases a pure purple. Tin is generally quantita- 
tivelv esliiuated as the dio.xide. The solutions are oxidizetl, precipi- 
tated with ammmiia, the precipitate dissolved in hydrochloric 
acid, and re-thinwn down by boiling with sodium sulphate. The 
precipitate is filtered . washed, dried and ignited. 

Bibliography. -For the history of tin and statistics of its 
protliiclion. <S:c., si-e Bernard Neumann, Die Metalle (1904); A. 
Rossing, Geschichte dvr Metalle (1901). For its chemistry see Jioscoe 
and Sclioileinmer, Treatise on Inorganic Chemistry, vol. ii.; II. 
Moi.ssan, Traite de chimie tnin/'rale\ O. Daminer, llandbuch dcr 
anorftanisihen Chemic. For its ])roiluction and metallurgy sec 
Sydney Fawns, Tin Deposits of the \Vorld\ A. G. Charleton, Tin 
Mining', Henry Louis, The Production of Tin, and C. Schnabd, 
Handbook of MeiuUurgy (English trails, by Louis, 1907). General 
statistical information, and improvements in the metallurgy, &c., 
are recorded annually in The Mineral Industry. 

•TINAMOU, the name given in (hiiana to a rcrlain bird, as 
stated in 1741 by P. Barrcrc {Prance cquinoxiale, p. 138), from 
whom it was taken and used in a more gcner.al .sense by Buffon 
{Hist. nat. oiscaux, iv. 502). In 1783 J. Latham (Synopsis, ii. 
724) adopted it ns English, and in 1790 (Index, ii. 633) latinized 
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it Tinamus, as the name of a new and distinct genus. The 
** Tinamou ” of Barrere has been identified with the “ Macu- 
cagua described and figured by Maregrav in 1648, and is the 
Tinamus major of modem authors.' 

BufTon and his successors saw that the Tinamons, tho\igh passing 
among the Europenin colonists of South America as “ Partridges/' 
^ouldmot be associ.atcd with those birds, and Latham's step, above 
mentioned, was generally approved. The genus he had founded 
was usually placed among tlie Gallinac, and by many writers was 
held to be allied to the bustards, which, it must be remembered, were 
then thought to be “ struthious.'* Indeed the likeness of the 
Tinamou's bill to that of the Rhea was rtimarkcd in iSri by 
Illiger. On the other hand L'Hcrminicr in 1827 saw features in the 
Tinamou’s sternum that in his judgment linked the bird to the 
Rallidae. In 1830 J. Wagler (Nat. Sy.st. Amphihieriy &c., p. 127) 
placed the Tinamous in tlio same order as the ostrich and its allies; 
and, though he did tliis on very insufficient grounds, his assignment 
has turned out to be not far from the mark, as in 1S62 the groat 
affinity of these groups was shown by W. K. Parker’s researches, 
which we>re afterwards printed in the Zoological Transactions 
(v. pp. 205-232, 236-238, pis. xxxix.-xli.), and wiis further substan- 
tiated by hini in the Philosophical Transactions (i86(j, pp. 174-178, 
pi. XV.). Shortly after this T. II. Huxley in his often-quoted paj^er 
in the Zoological Proceedings (1S67, pp. 425, 426) was enabled to 
place the whole matter in .a clear light, urging that the Tinamous 
foi'mcd a very di.stinct group of birds whivdi, though not to be 
removed from the Carinatae, presented so much resemblance to 
the Ratitae as to indicate them to bo the bond of union between 
those two great divisions. The group from the resemblance of its 
palatal characters to those of the Kmeu (q.v.), Dvomaeus, be called 
Dromacognathae,but it is now more iisualto place them in a separate 
order, the Tinami formes. 

The Tinamous arti comparatively insignificant in numbers. They 
arc peculiar to the n«‘otropical region a few species finding their 
way into southern Mexico anti none beyond. Some of them inhabit 
forests and others the more, open country; but setting aside size 
(which in this group varies from that of a quail to that of a large 
common fowl) there is an unmistakable uniformity of appearance 
among them as a whole, so that almost aiiylxidy having seen one 
species of the group woultl always recognize another. Yet in minor 
cnaracters there is considerable difference among ihcm; and al)out 
sixty-four species arc recognized, divided into the genera Tinamus, 
Nothocercus, Crypturus, Rhynchotus, Nothoprocta, Nothura^ Taoniscus 
and Tinamotis. 

To the ordinary spectator Tinamous have much the look of 
piytridgjs, but the more attentive observer will notice that their 
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elongated bill, their small head and slender neck, clothed with 
very short feathers, give them a different air. 'I'hc plumage is 
generally inconspicuous : some tint of brown, ranging from 
rufous to slaty, and often more or less closely barred with a darker 
shade or black, is the usual style of coloration ; but some species 
are characterized by a whitd throat or a bay breast. The 
wings are short and rounded, and in some forms the feathers 

* Brisson and afli r him Linnaeus confounded this bird, which they 
had never seen, witli the Trumpeter (q.v.). 


of the tail, which in all arc hidden by their coverts, are soft, 
Tn b(‘aring and gait the birds show some resemblance to their 
distant relatives the Ratitae, and A. D. Bartlett showed {Proc. 
ZooL Soc.y 1868, p. 1 1 5, pi. xii.) that this i.s especially seen in 
the newly hatched young. He also noticed the still stronger 
Ratite character, that the male takes on himself the duty of 
incubation. The eggs arc very remarkable objects, curiously 
unlike tho.se of other birds; and their shell looks as if it were 
of highly burnished metal or glazed porcelain, presenting also 
various colours, which seem to be con.stant in tlu‘ particular 
species, from pale pBimrose to sage-green or light indigo, or from 
chocolate brown to pinkish orange. All who have eaten it 
declare the flesh of the Tinamou to have a most delicate taste, 
as it has a most inviting appearance, the jxictoral musedes being 
semi-opaque. Of their habits not much has been told. Darwin 
{Journ. ch. iii.) has remarked upon the silliness they show 
in allowing themselves to be taken, and this is wholly in 
accordance with what W. K. Parker observes of their brain 
capacity and is an additional testimony to their low morpho- 
logical rank. At least one species of Tinamou bus bred not 
infrequently in confinement, and partly successful attempts 
to naturalize the species Rhynchotus rufescens have been made 
in England. (A. N.) 

TINCTURE (Fr. teinture, T^t. tinctura, lingere, to dye, stain), 
the colour with which a substance is dyed ; hence, metaphori- 
cally, distinctive character or quality. The term is used in 
heraldry of the metals, argenty ory of the colours, guleSy azure, 
sable, vert, &c., or of the furs, ermine, vair, &c. Since the 16th 
century a conventional arrangement of lines and dots gives the 
equivalents of these tinetures in black and white (see Hf.raldry). 
Tn medicine, a tincture is a fluid solution of the essential 
properties of some substance, animal, vegetable or mineral; 
the menstruum being either alcohol, ether or ammonia; 
the various kinds are accordingly distinguished as alcoholic, 
otherial or ammoniated tinctures. 

TINDAL, MATTHEW (d. 1733), English deist, the son of a 
clerg^’man, was born at Beer Ferrers (Ferris), Devonshire, 
probably in 1653. He studied law at Lincoln College, Oxford, 
under the high churchman George Hickes, dean of Worcester; 
in 1678 he was elected fellow of All Souls C.'ollegc. About 1685 
he saw “ that upon his High Church notions a separation from 
the Church of Rome could not bo justified,^* and accordingly he 
joined the latter. l^>ut discerning “ the absurdities of popery, 
he returned to the Church of England at Easter 1688. His early 
works ^^QVc an Essay of Obedience to the Supreme Poivers (1694); 
an Essay on the Power of the Magistrate and the Rights of Mankind 
in Matters of Religion (J697); and The Liberty of the Press (1698). 
The first of his two larger works, The Rights of the Christian 
Church associated against the Romish and all other priests who 
claim an independent poiver over it, pt. i., appeared anonymously 
in 1706 (2nd ed., 1706; 3rd, 1707; 4th, 1709). The book was 
regarded in its day as a forc ible defence of the Erastian theory of 
the supremacy of the State over the Church, and at once provoked 
critic'isnf and abuse. After several attempts to proscribe the 
work had failed, a case aga.inst the author, publisher and printer 
succeeded on the 12th of December 1707, and another against 
a bookseller for selling a copy the next day. The prosecution 
did not prevent the issue of a fourth edition and gave the author 
the opportunity of issuing A Defence of the Rights of the Christian 
Churchy in two parts (2nd ed., 1709). The book was, by order 
of the H<.^u.se of Commons, burned, along with Sachevcrcirs 
sermon, by the common hangman (1710). It continued to be 
the subject of denunciation for years, and Tindal believed he 
was charged by Dr Gibson, bishop of London, in a Pastoral Letter, 
with leaving undermined religion and promoted atheism and 
infidelity — a charge to which he replied in the anonymous tract. 
An Address to the Inhabitants of I.ondon and Westminster, 1 
second and larger edition of which appeared in 1730. In this 
tract he makes a valiant defence of the deists, and anticipates 

® A Second Address to the Inhabiiants, &c., with replies to some 
of the critics of that hook, bears the same date (1730), though 
some of the works it refers to appeared in 173T. 
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here and there his Christianity as Old as the Creation ; or, the 
Gospel a Republication of the Religion of Nature (I^ndon, 1730, 
2nd cd., 1731; 3rd, 1732; 4th, 1733), which was regarded as the 
“ Bible of deism. It was really only the first part of the whole 
work, and the second, though written and entnisted in manu- 
script to a friend, never saw the light.. The work evoked many 
replies, of which the ablest were by James Foster (1730), John 
Conybeare (1732), John Leland (1733) and Bishop Butler (1736). 
It was tninslated into (rcrman by J. Lorenz Schmidt (1741), and 
from it dates the influence of English deism on German theology. 
Tindal had probably adopted the principles it expounds IxTore 
he wrote his essay of 1697. He claimed the name of “ Christian 
deist,^’ holding that true (Lristianity is identical with the eternal 
religion of nature. He died at Oxford on the 16th of August 
1733 - 

The religious system expounded in Christianity as Old as the 
Creation^ unlike the earlier system <)f Lord Herbert of Cherbury, 
was based on the empirical princi])les of Locke. It assumed the 
traditional dcistic antitheses of (ixternal and internal, ])Ositive and 
natural, revelations aiul religions, and perpetuatc^d at the same time 
the prevakmt misconce])tions as to the nature of religion and revela- 
tion. The system was worked out by the a priori method, with an 
all but total disregard of the facts of religious history. It starts 
from the assumptions that true religion must, from the nature of 
(lofl and Ihings, be eternal, universal, simple and perfect; that thi^ 
religion can consist of nothing but the sim])lc and universal duties 
towards (iod and man, the first consisting in the fulfilment of the 
s(‘Cond — in other w'onls, the practice of morality. The autlux’s 
moral system, somewhat confused and inconsistent, is essentially 
utilitarian. True revealed religion is simply a rc])ublication of 
the religion of nature or reason, and Christianity, if it Ls the pt^rfcct 
religion, can only be that republication, and must be as old as crea- 
tion. The special mission of Chiistianity, therefore, is simi)ly to 
deliver men from the superstition which had perverted the religion 
of nature. True Christianity must be a perfectly '' reasonable 
service," reason must be supreme, and the Scriptures as well as all 
religious doctrines must submit ; only those writings can be regarded 
as divin(^ vSeripture which tend to the honour of Cod and the good 
of mfiu. 'I'he strength of Tindal's iiosilion was the conviction of 
the essential harmony b(;tween man’s religious and rational nature. 
Its weakness from the standpoint of motlern theology was that, like 
the whole religious pliilosophy of the time, it was founded on a 
inisconc('j)tion of religion and revelation, and on a disregard of the 
course of man’s religious development. 

Sco works (quoted under Dkism. 

TINDER (O.Eng. tyndre^ from tindan, tendan, to kindle ; cf. Dan. 
tender, Gcr. anzUnden), a term applied to any dry substance that 
will readily take light from a spark and .so be used for kindling 
a fire. Before the invention of matches (see Match) fire or light 
was procured by the ignition of tinder through sparks obtained 
by the striking of flint against steel, the whole apparatus of 
tinder, flint and steel being contained in a metal box, which was 
an essentiiil utensil of all households and was also carried on the 
person of everyone who might require a light in an emergency. 
The usual material of “ tinder ” was a mass of charred linen, 
but the term was also applied to ‘‘ touchwood,’^ or wood con- 
verted into an easily ignitible consistency by the action of ccjptain 
fungi. Another form of ‘‘ tinder ” was “ touchpaper,” paper 
dipped ill nitre and used as a slow-match for igniting guflpowder. 
In both these words “ touch ” stands for an earlier tach, tache 
or iasshe, tinder, of which the origin is unknown. It may be 
related to Du. tak, bough, twig, and would thus mean dried 
twigs used as tinder. 

TINEO, a town of northern Spain, in the province of Oviedo; 
on a small tributary of the river Narcea, among the northern 
outliers of the Cantabrian Mountains, and on the highcoad from 
Cangas dc Tineo to the Biscayan port of Cudillero. Pop. (1900), 
21,865. Mining, agriculture and stock-rearing are the principal 
industries. 

TINKER, an itinerant mender of kettles, pots, pans, &c. 
The name means simply one who makes a tinkling sound as he 
mends the vessels, and the word is found as ‘‘ tinkler ” in the 
i6th century. From early times “ tinkers ” were looked on as 
vagabonds, and were so classed in the act of Elizabeth against 
vagrancy. 

TlNNEp ALEXANDRINE PETRONELLA FRANCINA (1839- 
1869); Dutch traveller in Africa, born at the Hague on the 17th 
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of October 1839, the daughter of Philip F. Tinn^., a Dutch 
merchant who settled in England during the Napoleonic wars, 
but afterwards returned to his native land, and of his wife, 
Baroness Van Steengracht-Capellan. Her father died when she 
was five years old, leaving her the richest heiress in the Nether- 
lands. After travelling in Non\'ay, Italy and the East, and 
visiting Eg>pt, when she ascended the Nile to near Gondokor^j 
Miss 'Finne left Europe again in t86i for the Nile regions. Ac- 
companied by her mother and her aunt, she set cut from Cairo 
on the 9tb of Jrinuar>' 1862. After a short stay at Khartum the 
party ascended th(^ White Nile to a point above Gondokoro, and 
explored a part of the Sobat, returning to Khartum in Novcipber. 
Baron Theodor von Hcuglin {q.v.) and Dr H. Steudner having 
meantime joined the ladies at Khartum, the whole party set 
out in February 1863 for the Hahr-el-Ghazal. The intention 
was to explore that region and ascertain how far westward the 
Nile basin extended ; also to investigate the reports of a vast lake 
in Central Africa eastwards of tlioso already known — reports 
rehirring in all probability to the lake-like expanses of the 
middle (km go. 

Ascending tlie Bahr-el-Gliazal the limit of navigation was 
rc^ached on the loth of Marcli. From Meshra-er-Rek a journey 
was made overland, across the Bahr Jur and south-west by the 
Bahr Kosango, to Jebel Kosango, on the borders of the Niam- 
Niam country. During tlie journey all the travellers suffered 
severely from fever. Steudner died in April and Madame Tinn6 
in June, and after many fatigues and dangers the remainder of 
the parly reached Khartum in July IVS64, where Miss 'Finnd’s 
aunt died. Miss Tinne returned to Cairo by Berber and Suakin. 
The geographical and scientific results of the expedition were 
highly important, as will l)e seen in Hcuglin’s Die Tinnische 
Expedition innvesilichen Nilgehiet 186^^-1864 (Gotha, 1865), and 
Reise in das Gehiedest Weissen Nils (Leipzig, 1869). A descrip- 
tion, by T. Kotschy and J. Peyritsch, of some of the plants 
discovered by tl^e expedition was published at Vienna in 1867 
under the title of Plantes Tinneennes, At Cairo Miss Tinne 
lived in Oriental style during the next four years, visiting Algeria, 
Tunisia and other parts of the Mediterranean. In Januar>^ 1869 
she started from Tripoli with a caravan, intending tp pro<^ed 
to ].ake Chad, and thence by Wadai, Darfur and Koi^ofan to the 
Upper Nile. On the ist of August, however, on the route from 
Murzuk to Ghat, she was murdered, logetlicr with two Dutch 
sailors, by Tuareg in league with her escort, who believed that 
her iron water tanks were filled with gold. 

See John A. 'I'inn^’s Geographical Notes of an Expedition in Central 
Africa by Three Dutch Ladies (Liverpool, iS('4), and Sir H. 11 . 
Johnston, The Nile Quest, ch. xvi. (Lonnoii, 1903). 

TINNEVELLY, a town and district of British India, in the 
Madras presidency. The town is on the left bank of the Tarn- 
braparni River, on the other side of which is Palamcottah, the 
administrative headquarters of the district. Pop. (1901). 
40,469. It is the terminus of a branch of the South Indian 
railway, 444 m. S.W. of Madras. Its most noteworthy building 
is a beautifully sculptured temple of Siva. 

The District of Ttnnevei.lv has an area of 5389 sq. m. 
It is for the most part a plain with an average elevation of 
200 ft., sloping to the east with sl’ght undulations. It is 
watered by numerous short streams, the principal being the 
Tambrapami with a length of 80 m. The chief irrigation work 
is the Srivaikuntam anicut or dam on this river. In the north 
the scenery is unattractive and the soil f>oor; in the south red 
sandy soil prevails in which little save the Palmyra pfilm will 
grow. This palm yields toddy as well as a coarse sugar,* Along 
the banks of the rivers are rice-fields and a variety of trees and 
crops ; and coffee is grown on the slopes of the Travancore hills. 
The district contains many ancient and magnificent buildings. 
But the most interesting antiquities are the large sepulchral 
earthen urns of prehistoric races, which have been found at 
several places, especially along ftic course of the Tambrapami; 
they contain bones, pottery, beads and bronze ornaments, 
iron weapons, implements, &c. The South Indian railway 
has its maritime terminus at Tuticorin, the chief seaport. The 
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principal exports are rice to Ceylon and cotton to Japan and 
Europe. In 1901 the population was 2,050,607, showini; an 
increase of 8 in the decade. The number of native Christians 
^\^s I59i2i3, Tinnevelly beinj^ the most Christian district in 
India. Fhe Society for the Propagation of the Gospel and the 
Church Missionary Society have important and nourishing 
-^aatiofls at Tinnevelly town and Palamcottah, as also have the 
Jesuits. It was here that St Francis Xavier l3egan his preaching 
in India. The Shanans, or caste of toddy-draw’ers, have suppli(‘(l 
many converts to Christianity. In 1899 their treatment by 
the Vellalars, or cultivating caste, led to serious riots and 
bloodshed. 

The early history' of Tinnevelly is mixed up with that of 
Madura and Travancore. Down to 1781 it is a confused talc of 
anarchy and bloodshed. In that year the nawab of Arcot 
assigned the revenues to the East India Company, which then 
imtiertook the internal administration. Several risings subse- 
quently took place, and in i8ot the whole Carnatic, including 
Tinnevelly, was ceded to the British. 

TIN-PLATE and TERNE-PLATE. Tin-plate consists of sheets 
of iron or steel which have been thinly coated with tin by Ixdng 
dipped in a molten bath of that metal. Terne-platc is a similar 
product, but the bath is not of tin, but of tin and lead mixed, 
the latter metal constituting from 75-90 ^’o <>f whole; it has 
not the bright lustre of tin-plate, whence its name, from 
lerne^ dull, tarnished. The sheets employed in the manufacture 
are known as “ black plates,” and are now of steel, (dther 
Bessemer or open-heartli. Formerly iron was used, and was of 
two grades, coke-iron and charcoal-iron; the latter, being the 
better, received a heavier coating of tin, and this circumstance 
is the origin of the terms ** coke plates ” and “ charcoal plates ” 
by which the quality of tin-plate is still designated, although 
iron is no longer used. Tin-plate is consumed in enormous 
quantities for the manufa<'ture of the tin cans in which pre- 
served meat, fish, fruit, biscuits, cigarettes and numerous other 
products are parked, and also for the household utensils of 
various kinds made by the tinsmith or silversmith; terno-plates, 
w'hich began to be ])r()du('ed in England about the middle of 
th^i 19th. century, are widely employed in America for roofing 
purposes. 

The manufacture of tin plate was long a monopoly of Jlohemia, 
but aVH)nt i62() the industry sprea <1 to Saxony. Tn 1665 Andrew 
Yarranton (i6i6-i<>84 ?), an English engimn?r and agriculturist, 
was commissioned to go to Saxony and if possildc discover the 
methods employed. According to his own account (Enti^land's 
Improvement, pt. ii. 1681), he was ** very civilly treated and was 
allowed to see the whole process. On his return to England his 
friends undertook the manufacture on an (experimental scale, but 
though they were successful they had to abandon it, Ix'cause tlu ir 
method became known and a patent for it was “ Iruinpt up ” by a 
rival, who, however, from lack of technical skill was unable to work 
it. Half a century later the manufacture was revived by Major 
John Hanbury (16(34- -1734) at Pontypool; the “ method of rolling 
iron plates by means of cylinders," said to have been devised by 
him, enabled more uniform black plates to be produced than was 
possible with the old plan of hammering, and in consequence the 
English tin-plate became recognized as snp(;rior to the GcTinan. 
During the next hundred years or so the industry spread steadily 
in England and Wales, and after 1834 its expansion was raphl, 
especially in Wales, Great Britain becoming tlu; chief .source of the 
world's supply. In that year her total production was i8o,ooo 
boxc*s of 108 lb each (in America a box is 100 lb), in 1848 it was 
420,000 boxes, in i860 it rcaclujd 1,700,000 lx>xcs, in 1870 nearly 
3,4(10,000 boxes, and in 1890 it exceeded 9,500,000 boxes. In the 
United States the manufacture of tin- and teriie~j)lat«rs ditl not make 
much way until about 1890, and np to 1892 the bulk of the sujiply 
was imported from Grciat Britain. But' subsequently the advan(.(; 
was rapid, and the production, which was alxmt 2,230,000 lb in 
1891, had by 1900 increascxl to more than 840,000,000 lb, of which 
over 141,000,000 lb were ternc-iilates. The total imports in that 
year were only 135,264,881 lb. In later years, again, there was a 
decline in the American production, and in 1907 only 20 % of the 
American tin-plate mills were at work, whih; the British production 
reached 14 million boxes. 

There are two processes for tKe tinning of the black plates. In 
the " palm-oil " process, which is the older, the jilatcs, after being 
properly annealed, are scoured with sand and wat(‘r and picklcid in 
dilute sidphuric acid alternately until they an^ iierfectly clean and 
bright. They are then washed in water, and alter being boiled in 
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palm oil to remove all traces of acid and water are dipped into a 
bath of inolltm tin, covertul with oil to prevent oxidation. They 
are then taken to a second bath containmg purer tin than the first. 
After tliis they are scoured with a hempen rubber and dipped in a 
third bath containing the purest tin of all; then they .irc; passed 
through rolls to finish the siirfat'e and regulate the thickness of the 
coaling. As the tin in the third bath becomes alloyed with iron 
from tlu* ojH'iation, it is removed into the second, pure fresh tin 
being substituted; and similarly the metal of the second, as the 
amount of iron in it increases, is removed to the first. In the " acid 
process "only a single liath of tin is reipiired. 'I'he molbn metal is 
covered with a layer of muriaU; of zinc, which acts as tin* Ilux, and 
by means of ndls the plates arc passed through this down into the 
tin, to be brought oift at another point in the bath where there is 
a layer of oil on tlu; surface. 

TINTAGEL, or Trevkna, a village in the Launceston parlia- 
mentary division of Cornwall, England, on the north coast, 
4! m. from Camelford. Pop. (1901), 868. It stands on a bare 
upland, clo.se to the sea ; and below it is Tintagel Haven, or Forth, 
a small cove surrounded by cliffs of almost black slate. 'I'he 
scanty ruins of a castle are built partly on the mainland, partly 
on a rugged promontory spoken of as the Island, but united by 
a narrow peninsula to the shore. They have been (clebralcd 
as the birthplace of King Arthur, or as the stronghold of King 
Mark, in a host of medieval romances, and in the poems of 'IVnny- 
son and Swinhurne. The Norman walls are so darkened and 
weathered that, from a little distanc'c, they .seem a part of the 
rock itself. Portions of a chapel remain, dating from the 13th 
century, and iiK'luding a porch ;md a stone altar; while lieside it 
are traces of a t( 3 mh hewn out of the slate, and of some domestic! 
building which Jiad a staircase and a pointed arch above the 
dejor. The erueiform parish churcli of St Marcelliana stands on 
a high Cliff, west of the castle. Although it has been restored, 
there remain traces of Saxon workmanship in the chancel, 
besides two Norman doorways, a font of the same period, a 
stone altar l)t?aring five crosses and a fine i5th-centiiry brass. 
Tn the churchyanl the gravies are buttressed, storms l)eing 
frequent and violent on tin’s unpn)te('tc‘d coast. For a time 
the c'hurch belonged to Fontevrault Abbey, in Normandy; but 
it was made over by Edward IV. to the collegiate ('hurch of 
Windsor. A 9th-century roodstonc stands in the village. 
Portions of the vicarage date from the 14th century, and in its 
garden there is a stone dovecote of great age. A little slate is 
quarried, being taken from the rocks below the church, and 
exported in the small \'essels which can visit 'I'intagel Haven in 
calm weather. 'I'he magnificence of the coast has inspired more 
than one famous painting. 

'rintagol (Tintajol, Dundagel) is a parish a portion of which 
appears in the Domesday Survcjy as Bossiney (Botcinnu). The 
latter was held in the time of the Confessor by a thegn of 
St Pctrock and at the time of the survey by Robert, count 
of Mortain, of the same saint. The castle probably existed in 
pre-Saxon times. Under the Norman earls of Cornwall this was 
rebuilt, embattled and furnished with munitions of war. Its 
officers iru:liid(!d a constable and a (Faplain. It was in a 
ruinous condition in Lelarurs time (c. 1540). Queen Elizabeth 
aboIisheU the olfice of constable. In the parish of Tintagel is 
the hamlet of Bossiney which under the name of Tintagel received 
a charter (undated) from Richard king of the Romans, granting 
freedom to the borough and to the burgesses freedom from pon- 
tage and stallage throughout Cornwall, a market on Wednesdays 
and a three days’ fair at Michaelmas. This charter was con- 
firmed in 1386. In 1333 the burgesses, those who held tenements 
within the borough, numbered 100. The borough, which 
apparently owed its existence to the castle, shared its fortunes^ 
Leland calls attention to the decay of a great number of houses- 
Its charter was surrendered to Charles TI. and a new one obtained 
from his brother in 1685. Under the latter a mayor, recorder, 
six common councillors, a coroner, six freemen and a common 
(Icrk were to constitute the corporation. For supplying 
vacancies in it the votes of those only who were members of it 
were required. Provision was made for the administration of 
the borough. Bossiney ar/jiiired the right of electing tw'O mem- 
bers of parliament in i553> fran(!hisc being originally vested 
in the freeholders within the borough. By the middle of tlie 
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i 81 h century the franciiise had become restricted to the freemen 
or hiirgesse :. In 1784 the vii itr of Tintagel, as mayor and only 
(iualifird elrctor, enjoyed the probably unique privilege t)f return- 
ing two inembrrs to Lh(? House of Commons. In 1832 there were 
ten resident legal voters within the borough and nine out-voters. 
The R(‘foriu Ad transferred tlunV vote:*: to the county. There is 
now no market, and the only fair is held on the 21st of October. 

Sec Victor ill County History : Cornwall ; Sir J. Maclean, //i-s/oyy of 
Ti i!;ff Minor. 

TINTERN ABBEY, in Monmouthsliirc, one of the most famous 
ecelesiaslii al ruins in England. It is iHmitif Lilly situated on the 
right bank of the river Wye. 'the abbey was founded by Walter 
de Clare in j 131 for Cistercian monks, 'fhe existing church, 
however, dates from the later part of the 13th centui*}'; it is 
unroofed, and the nave is imperfect, but many of the finest 
details of a style transitional from fairly English to De<'orated 
are preserved. The church is cruciform. Cloisters and other 
monastic buildings, of which there arc (Considerable mmains, 
lay to th(‘ north of tlu^ chun h. d'hc foundation was dissolved 
by llenr\’ VTII. At the neighbouring village of Tintern Parva 
there is a station on a branch of the Great Western railway. 

TINTORETTO, JACOPO ROBUSTI (1518-1594), one of the 
greatest painters of the Venetian school, was born in Vtmice in 
15 iS, though most accounts say in 1512. His fatluT, Jlattista 
Uobiisti, w'as a dyer, or “ tintore hence the son got the 
nicknaiiK^ of Tintoretto,” littki dyer, or dyer’s boy, 
which is faiglished as Tintoret. In childhood Jttcopo, a born 
painter, began daubing on the dyer’s walls; his father, noticing 
liis Ix'nt, took him round, still in boyhood, to the studio of Titian, 
to see how far he could be traimal as an artist. We may suppose 
this to have been towards 1533, when 'fitian was already 
(according to the ordinary accounts) fifty six yisirs of age. 
kidolfi is our authority for saying that Tintoret had only been 
ten days in the studio when Titian sent him home once and for 
all. The reason, a<*('urding to the same writer, is that tlu* great 
master observed sonui very sfiirited drawings, which he learned to 
be the production of 'finloret; and it is inferred that he be('ame 
at once jealous of so promising a scholar, 'fhis, however, is 
mere conje(‘tur(i; and perhaps it may be fairer to suppose that 
the draw'ings (‘xhihited so much independence of manner that 
Titian judged that young Rohu.sti, although he might hctcome 
a painter, would never be properly a pupil. From this time 
forward the two always remained iijion distant terms — Robusli 
being indeed a professed and ardent admirer of Titian, but never 
a friend, and 'I’itian and liis adherents tiirning the cold shoulder 
to Robiisti. Aclive disparagement also was not wanting, but 
it passed unnoticed by Tintoret. 'The latter sought lor no 
further teaching, but studied on his own account with laborious 
zeal; he lived poorly, collei'ting casts, has reliefs, 8:c., and prac- 
tising by their aid. Ilis noble conception of art and his high 
personal ambit ion were eviderieod in the inscription whic h lui 
placed over his studio ‘‘ II disegno di Mic helangelo ed il coh^ito 
di Tiziano ” (Michelangelo’s design and 'fitian ’s colour). He 
studied more espec ially from models of Mic helangelo’s ‘‘ T)awii,” 
“Noon,” “Twilight” and “Night,” and became (;xpert in 
modelling in wax and clay — a metluxl (practised likewise by 
Titian) whic h afterwards stood him in good stead in working out 
the arrangement of his pictures, 'fhe models were somelimtis 
taken from dead subjec ts dissected or studied in anatomy 
schools; some were drapeal, others nude, and Robusti was wont 
to suspend them in a wooden or cardboard box, with aiifFipcrtiire 
for a candle. Now and a ft erwards he very frex j ucai tly worked by 
night as well as by day. The young painter Schiavone, four 
years Robiisti’s junior, was much in his company. Tintoret 
ii(‘l])e(l vSehiavone gniti-; in \vall-paintings; and in many subsc- 
c.]iienL iiistanc-es he worked also for nothing, and thus succeeded 
in obtaining commissions, 'fhe two earliest mural paintings 
of Robusti — deme, like others, for nt‘xt to no pay — are said to 
have been “ Belshazzar’s Feast ” and a “ Cavalry Jdght,” bc^th 
long since pcrishc^d. Such, indeed, may be said to have been 
the fate of all his frescoes, early or later. The first work of his 
which attracted some considerable notice was a portrait-group 


of himself and his brother — the latter playing a guitar — with a 
nocturnal cfTect; this also is lost. It was folhnved by some 
historical subject, which Titian was c'andid enough to praise. 
One of Tintoret 's early pic'turos still c'xtant is in the churcE of 
the Carmine in Vim ire, the “ Presentation of Jesus in the 
Temple”; also in S. Benedetto are the “Annunciation ” and 
“ Christ with the Woman of Samaria.” Imr the Scuola dclhf 
Trill iti\ (the scmolc or schcxds of Venice wore more in the nature 
of hospitals or cluiritablo foundations than of educational 
institutions) he paintcxl four subjects from Gc'ui'sis. Two of 
these, now in the Venetian Academy, aic “ Adam and Evt ” 
and the “ Death of Abel,” both noble works of higli inask'ry, 
whii'h leave us in no doubt that Robusti was by this time a 
consummate jiainter — one of tlu^ finv who have attained to the 
highest eminence by dire study of their owm, unsecoiuled by 
any training from some senior proficient. 

Towards 1546 Kobusti painted for the (hurch of the Madonna 
d(*ir Qrlo three of his k'ading works -the “Worship of the 
Golden Ca.f,” the “ Presentation of the Virgin in the Temple,” 
and the “Last Judgment” now shamefully repainti'd; and 
he settled down in a house hard by the church. It is a Gothic 
edifici*, looking over the lagoon of Murano to tlie Alps, built in 
the Fondamenta de’ Mori, still standing, but let out cheap to 
artisans. In 1548 he was I'ommissioni'd for four pictures in the 
Scuola di S. Manx) — the “ Finding of the body of St Mark in 
All xandria ” (now' in the chiinE of the Angeli, Murano), the 
“Saint’s Body brought to Venice,” a “Votary of the Saint 
delivered by invoking him from an Unclean Spirit ” (these two 
are in the library of the royal palai'e, Venice), and the highly 
and justly celebrated “ Miracle of the Slave.” This last, which 
forms at present one of tlui chief glories of the VcMiet ian Academy, 
represents the legend of a ('liristian slave or (aptive who was 
to 1)0 tortured as a punishmi-nl for some acts of devotion to the 
evangelist, but was saved by the mirai ulous intervention of the 
latter, who shatteivd ihi^ bone-breaking and blinding implements 
which were al.iout to be applied. T'hese four works were greeted 
with signal and general applause, ineludiiig that of Titian’s 
intimate, the t(K) potent Pietro Aretino, with whom Tintoret, 
one of the few nmi wlu) scorned to inirry favour vvitlj him, \wis 
mostly in disrepute. It is said, however, that 'J'intoret at one 
lime |)ainted a e(‘iling in Pietro’s house; at another time, being 
invited to do bis portrait, be atUaided, and at oni'e ])rocee(led to 
take bis sitter’s measure with a pistol (or a stili Ito), as a signifi- 
cant hint that hi? was not exactly the man to be trilled with. T'he 
painter having now executed the four works in the Scuola di 
S. Marco, Jn's straits and ol'seure enduramas were over. He 
married Faustina de’ Vesrovi, daughter of a Venetian nobleman. 
She appears to have been a careful hoiisewif(‘, and one who 
both would and could have her way with her not too tractable 
luisbaiuL Faustina bore him several children, probably two 
sons and five daughters. 

The next eonspieuous event in the professional life of Tintoret 
is liis enormous labour and profuse self-development on the walls 
and ceilings of the Scuola di S. Marco, a building which may now 
almost be ri'garded as a shrine reared by Robusti to his own 
genius. The liuilding Iiad been begun in 1525 by the Lombardi, 
and was very deficient in light, so as to be particularly ill-suited 
for any great scheme of pictorial adormueiit. The painting of 
its interior was commenced in 1560. In that year five principal 
painters, including Tintoret and Paul Veronese, were invited 
to send in trial-designs for the centre-piece in the smaller hall 
named Sala dell’ Albergo,.the subject being S. Rocco received 
into Heaven. T'intoret produced not a sketcli but a picture, and 
got it inserted into its oval. The competitors remonstrated, not 
unnaturally; but the artist, who knew how to play his own game, 
made a free gift of the picture to the saint, and, as a by daw of 
the foundation prohibited the rejection of any gift, it was 
retained in situ- Tintoret furnishing gratis the other decorations 
of the same ceiling. (This is one Version of the anecdote : there 
is another version, which, though differing in incident, has the 
like general bearing.) In 1565 he resumed work at the scuola, 
painting tlic magnificent “ Crucifixion,” for which a sum of 
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250 durats was paid. In 1576 lie presented gratis another 
cenlre-pieee — that for the ceiling of the great hall, repres(‘r 
the “Plague of Serpe^nts”; and in the following year he com- 
pleted this ceiling with pictures of the “ Paschal Feast ” and 
“ Moses striking the Rock — accepting whatev^er pittance the 
confri^teniity chose to pay. Rohusti next launched out into 
Tlie painting of the entire scuola and of the adjacent ( hurch of 
S. Rocco. He offered in November 1577 to execute the works 
at the rate of 100 ducats per annum, three pictures being due 
in each year. This proposal was acet pted and was punctually 
fulfilled, the painter’s death alone preventing the execution of 
somiJ of the ceiling-sulyierts. The whole sum paid for the scuola 
throughout was 2447 ducats. Disregarding some minor per- 
formances, the scuola and church contain fifty-two memorable 
paintings, which may be desc ribed as vast suggestive sketches, 
with the mastery, but not the deliberate precision, of finished 
pictures, and adapted for being looked at in a dusky half-light. 
“ Ad.nm and Eve, ’ the “ V^isitation,” the “ Adoratiem, of the 
Magi,” the “ Massacre of the Innoet^nls," the ” Agony in the 
Garden,” “ Christ before Pilate,” “ Christ carrying His Cross,” 
and (this alone having been marred by restoration) the “ Assump- 
tion of the Virgin ” are leading examples in the scuola; in the 
church, “ Christ curing the Paralytic*.” 

It was probably in 1560, tlie year in which he began working 
in the Sciu/ia di S. Rocco, that Tintoret commenced his numerous 
paintings in the ducal p; !ace; he then executed there a portrait 
of the doge, Girolamo Priuli. Other works which were destroyed 
in the great fire of 1577 succeeded — the “ Excommunication of 
Frederick Harbarossa by Pope Alexander III. ” and the “ Victory 
of Lepanto.” After the fire Tintoret started afresh, Paul 
Veronese being his colleague ; their works have for the most part 
been disastrously and disgracefully retouched of late years, and 
some of the finest monuments of pic torial power ever produced 
are thus d(‘graded to comparative unimportance. In the Sala 
dello Scrutinio Robusti painted the “ Capture of Zara from the 
Hungarians in 1346 amid a Hurricane of Missiles”; in the hall of 
the senate, “ Venice, Queen of the Sea ” ; in the hall of the college, 
the “Espousal of St Catherine to Jesus”; in the Sala dell’ 
Afiticolk*g;o, four extraordinary masterpicc'es — “ Jiaerhus, with 
Ariadne crowned by Venus,” the “ 'three* Graces and Mercury,” 
“ Minerva discarding Mars,” and the “ Forge of Vulc'an which 
were painted for fifty ducats eac-h, besides materials, towards 
^ 57 ^ ■» fke Antichiesetta, “St (h*orge and St Nicholas, with 
St Margaret ” (the female figure is sometimes termed the princess 
whom St George resc!ued from the dragon), and ” St Jerome and 
St Andrew ” ; in the hall of the great council, nine large composi- 
tions, chiefly battle-pieces. We here reac:h the crowning pro- 
duction of Robu.sti’s life, the last picture of any c'onsiderable 
importance which he executed, the vast “ Paradise,” in size 74 ft. 
by 30, reputed to be the largest painting ever done upon canvas. 
It is a work so stupendous in sc:ale, so colossal in the sweep of its 
power, so rcc:kless of ordinary standards of conception or method, 
so pure an inspiration of a soul burning with passionate vi.sual 
imagining and a hand magical to work in shape and colour, 
that it has defied the ronnoi.sscuirship of three centuries, aiul has 
generally (though not with its first Venetian contemporarie.s) 
passed for an ec:(X‘ntric failure; wliile to a few eyes (inclccling 
thcjse of the present writer) it seems to be so transeendent a 
monument of human faculty applied to the art pictorial as not 
to be viewed without awe nor thought of without amazement. 
While the commission for this huge work was yet pending and 
unassigned Robusti was wont to teH the senators that he had 
prayed to God that he might be corn missioned for it, so that 
paradise itself might perchance be his recompense after death. 
Upon eventually receiving the commission in 1588 he set up his 
canvas in the Scuola della Misericordia and worked indefatigably 
at the task, making many alterations and doing various heads 
and costumes direct from nature. When the picture had been 
brought well forward he toolc it to its proper place and there 
finished it, assisted by his son Domenico for details of drapery, 
&:c. All Venice applauded the superb achievement, which has 
in more recent times suffered from neglect, but iortunately 


Imrdly at all from restoration. Robusti w'as askcnl to name his 
own price, but this he left to the authorities. They lendircd a 
hand.somc amount Robusti is said to have ahatid somclhing 
from it, whiih is even a more eurions instance ol 11 i'.gr(*ed loess 
for pelf than earlier cases which we have cited wF.ere he woiked 
for notliing at all. • 

After th<* completion of tln^ “ Paradise ” Robusti nested Iv,r a 
while, and he never undertook any otluT work of import am e, 
though there is no reason to suppose that his euergiis were 
haiisted had his days been a little [prolonged. He was seized with 
an attack in the stomach, complicated with lever, W'hicl 1 y)reventt‘d 
him from sleeping and almost from eating for a fortnight, and on 
the 31st of ^hiy 1594 he died. A contemporary rec ord states 
his age to have been seventy-five years and fifteen da^ s. If this 
is accurate, the i6th of May 1519 must have been the day of 
his birth ; but wx prefer the authority of the register ol deaths in 
S. Marciliano, which states that Tintoret died of lever, aged 
seventy-fivT years, eight months and fifteen days— tin is hriug.iig 
us to thti i6th of September 1518 as tlie true date o! his birth, 
lie was buried in the ehureh of the Madonna dell’ ( )rto by tlie 
side of his favourite daughter Marietta, who had died in 1590, 
aged thirty; there is a well-known tradition that as she lay (UjuI 
the heart-stricken father painted her portrait. Marietta li.id 
herself been a portrait-painter of eonsiderable .skill, us ui 1) as 
musician, vocal and instrumental; but f(‘W' of her w’orks an* now 
trace;ihle. it is said that up to the age of fifteen she used to 
accompany and assist her father at his work, dressed as a boy; 
eventually she married a jewTller, Mario Augusta. In i8(>6 the 
grave of the Vescovi and Robusti w'as opened, and the remains of 
nine members of the joint families were found in it; a different 
locality, the chapel on the right of the choir, was then assigned to 
the grave. 

'Fintoret painted his own portrait at least twice, one of the 
heads being in the Uffizi Gallery of Florence and the other, done 
w'hcn his age was advanced, in the Louvre. It is a veiy serious 
face, somew'hat blunt and rugged, but yet refined without the 
varnish of elegance — concentrated and resolute, its native ardours 
of frankness and energy welded dowm into lifelong laboriousness, 
with a pent look as of smouldering fire. ^J'he eyes are large, dark 
and round ; the grizzled hair close and compact. 'Fhe fac'e has 
he(‘n held to bear some resemblance to that of Michelangelo, 
but this does not go very far. Robusti appears also as one 
of the figures in the two vast pictures by Paul Veronese— 
the “ Marriage in Cana ” and the “ Feast in the House of Levi.” 

Audacious and intrepid, though not constantly cornet, as a 
draughtsman, majestically great as a colourist, prodigious as an 
executant, Tintoret was as absolute a ty])e of the born painter as 
the history of art ngisters or f*uables us to eoniuuvo. Whatever 
he did was imaginative sometimes b(‘autifiil and suave (and h(i 
was <-ininenLly ca])able of pniuling a lovely female countenance 
or an heroic man), often imposing and romantic, fully as often 
turbulent and reckless, sometimes trivial, never unpain tor-like or 
prosaic. When he chose- whieh was not always— he jiainted his 
entire personages characteristically; but, like the other highest 
m.istcr^ of Venice, he conceded and iittemlcd little to the expression 
of his faces as evincing incidental emotion. In several of his works— 
as es]>ecially the great “ Crucifixion " in S. Kocco there is j^owerful 
central thought, as well as inventivs- tutail; but Lis imagination 
is always concrete : it is essentially thitl of a p.iintiT to whom the 
i!’e.;jis of art— lh«.‘ form, colour, chiaroscurr), in:t.nipulation, scale, 
di- tribution an; tlu; typical and neci ssitated realities. What he 
ima.gine.s is always a visual integer, :i ])icture never a (leatise, 
however thoughtiully planned or ing« nioi»sly (U tailed. Something 
that oue^ could see - that is his ideal, not .something that one coultl 
narrate, still less that one could deduce and demonstrate. In his 
treatment of action or gesture the most constant peculiarity is the 
sway and swerve of his figures : they bend like .saplings or rock like 
forest-ljoiighs in a gale; stilfiu;ss or immobility was entirely loieigii 
to his style, which has therefore little of the nionument.il or severe 
ch.aracter. I’erhaps ho felt that there was no other way for combin- 
ing *' the colour of 'fitian with the design of Miclu'langelo." 'I'hc 
knitted strength and the transcendent fervour of energy of the 
supreme Florentine might to some extent he (!niulate<l; but, if they 
were to be united with the glowing fusion of hue of tin* supreme 
Venetian, this could only be attaiiuul by a process of rel.ixing the 
cxcc.ssivc tension and modifying muscular into ekistio force. In 
this respect he was a decided innovator; but he had many imitators, 
comparatively feeble it w’e except i*aul Veronese. 
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Tintorei scarcely ever Ira veiled out of Venice. lovtnl all the 
arts, ])layed in yonth the lute and various instruments, som<^ of them 
of his own invention, iind designed theatrical costumes and proper- 
ties, was \erse<l in mechanics and nu'chanical tlcvice.s, and was a 
\ery agreeal)h‘ companion. For the sak(^ f)f his work ho lived in 
a most retired fashion, and ov<n when not painting was wont to 
remain iti his vsorking room surrounded^hy casts. he hardly 

cidmitted .'tny, even intimate friends, and he kept his mod(is of work 
secret, sa\ e as n'gards his assistants. lie ahonnded in pleasant 
witty sayings whether to great pcTSonages or to others, hnt no smile 
h(>vtT(‘d on his lips. Out of doors his wih; nnide him wear the robe 
of a Vein Lian citizen ; if it rained she tried to indue him with an 
Ollier garment, but this lu; resisted. Sht* wotild also when he left 
till* house wra]) up money for him in a handkercdiief, and on lie 
return c\])ected an account ot it; 'Pintoret's accustomed re])ly was 
that h(‘ h.ul s])ent it in alms to the ^loor or to prisoners. In 1574 
he ol>tain' d tlie reversion of the first vacant broker's patent in a 
fomlaeo, ^ith power to beijiuiath it an advantage granted from 
linn* to time to pre-eminent jiainters. For his plieiiomeiial energy 
in })aintiiig lit* was termed “ II Furioso." An ngreiiiient is extant 
showing iliat he undertook to finish in two months two historical 
pictures each coutaining twenty figures, seven being jiortraits. The 
niimlxT ()l his portraits is enormous; their merit is unequal, but 
the realh fine om's cannot be surpassed. Sebastiano del i’iombo 
r(*mark<‘d that Kobusti could paint in two days as much as himself 
in two years; Annibale Caracci that I'intoret was in many pictures 
equal U) filian, in otliers infiTior to Tintoret. 'Phis was the general 
opinion ol the Vi'iietians, who said that h(i had three pmicils one 
of gold, 1 lie st cond of silver and 11 i(‘ third of iron. The only pictures 
(if we exctqit his own portrait) on which ho inscribijd his name are 
the “ Mil .!.ele ol Cana ” in the cimrch ol tlie Sahitti (painted originally 
for the brotherhood of the Crociferi), tlie “ Miracle of thi; Slave/' 
and th(‘ " Crucifixion ” in the Scuola di S. Kocco; the last was 
engraved in 1.589 by Agostino Caracci. Gimerally he painted at 
once on to the canvas without any jueliminary. Some of his dicta 
on .'irt luive l>een recorded as lollows by KidolPi : “ the art of painting 
remains increasingly dilPn-ult " ; “ painters in youth shoulil adhere 
to the best masters, these being Micdielaiigclo and Titian, ami shoiiM 
bi' strict in n'pic'simting th<‘ mdur.il forms "; “ the first glance at a 
picture is the crucial one "; “ black and white, as clevehqiiiig form, 
are the first of colours “ drawing is the foundation of a painter's 
work, but drawing from lile in the jiude should only be essayed by 
Wi ll ]irnctisiMl men, as tlie real is oftrii wanting in beauty’.” 

Of pupils Koliusti had very few; his two sons and Martin dc 
V(^s ol Antwerp were among them. 1 )om(‘niC() Kobusti (i5f»2 16.17), 
whom we hav<‘ already hail occasion to mention, frequently assisted 
his iatlu r in th(‘ groundwork of great jiictures. He himself painted 
a multitude of works, many of them on a very large sc,ile; they 
would at best be mecliocre, and, coming from the son ol Tintoret, 
are exas])era.ting; still, he must be regarded as a consideralile sort 
ot jiiclorial ])ractitioner in his way. 

\\'e coiioludi; by naming a tew of the more striking of 'fintorel’s 
very numerous works not already specified in tlie course* of the 
article. In Venice (S. (uorgio Maggiim*), a serii's of his later w'orks, 
the “ Ciathering of the iManna,” ’* Last Siqiper,” “ Descent Ironi the 
Cross,” “ Kesurrection,” ” Martyrdom of St Steiihen,” ” Coronation 
of the Virgin,” “Martyrdom of St Damian'’; (S. Franc(‘sco del 
Vigmi,) the “ Icntombmeiit ”; (the Frari) the “ Massacre of the 
lnii()C<*nts ” ; (S. ('assano) a “ Cnicilixioii,” the figures seen from 
behind along tin- hill slope; (St Mark's) a mosaic of the “ Ikiptism ol 
Christ ” -the oil-]>aiiitiug of this composition is in Venma. In 
Milan (tlie Breni), “ St Helena and other saints.” In Florence 
(Fitti (iallery), “ Venus,'' “ Vulorni ” and “ (hipid.” In C<»logm; 
(Wnllratl-Kicharts Museum), “ Ovid and Corinna.” In Augslx-rg 
(the towm-hall), some historical pictures, wdiicli biographers and 
touiists alike have unaccountably neglected —one of the sii^e of a 
tor titled town is astonishingly fine. In Knglaml (Ilanqiton Court), 
“ Fsther and Ahasueriis,” an<l the ‘ I^ine Muses ”; (the National 
Gallery), “ The Origin of the Milky Way,” a memoralile tour dc force, 
“ Cliri'd w^asliing Peter’s Feet,” a grand piece of colour and execution, 
not greatly interesting in other respects, also a spirited smallish 
work, ” St (K'urge and the Dnigon.” 

d'he writer who has i!r)ne by far the most to establish the tame 
of Tintoret at the In ight w hich it ought to occupy is Kuskin in his 
Stoues of Venice ami utlu r books; the dejitli and scope of the^naster's 
])OW’frr had never before been ade(]uately brought out, although his 
extraordinarily and somewhat arbitrarily’ used execulivti gift w'as 
acknowledged. Kidolfi (Meraviglie dell’ Arte) gives interesting per- 
sonal details; the article by Dr Janitschek in Kunst und Kunsilcr 
(1871^) is a solid account. For an Fnglish reader the most liandy 
narrative is that of W. K. Osier {Tintoretto, 1879), in the series en- 
titled “ d'he Great Artists.” Here the biographical facts are clearly 
])rcscnted; the aesthetic criticism is enthusiastic but not perspicuous. 
Other works dt^serving of mention an; : L. Mesnard, Etude sur 
'Tintoret (1881); T. P. St(*arns, Four (ireat Venetians (igoi); II. 
'fhode, Tintoretto (1901); Stoughton flolborn, Jacopo Rohusti (1003)- 

(W. M. K.) 

TIPASA. (1) A town and commune on the coast of Algeria, 
in the department of Algiers, 30 m. W. of the capital. Pop. 
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of the commune (1906), 2725. The modern town, founded in 
1857, i.s remarkable chiefly for its pleasant situation and sandy 
beach, d’he roadstead is exposed to the N.K. and N.W. There 
is a mole about go ft, long and anchorage in six fathoms. A 
considerable trade is done, 'rhe Roman city of 'Lipasa was 
built on three small hills which overlooked the sea. Of th<^ 
houses, mo.st of which stood on the central hill, no traces re- 
main; Init there are ruins of three (hurehes— the Great Basilica 
and the Basilica Alc.xander on the western hill, and the Basilica 
of St Salsa on the eastern liili — two cemeteries, the baths, 
theatre, amphith(‘atrc and nymphaeum. 'The line of the ram- 
parts can be distinctly traced and at the foot of the eastern 
hill the remains of the ancii'nt harbour, d'lie basiliois are 
surrounded bv e(*mcteries, which are full of coffins, all of 
Slone and covered with mosaiis. The basilica of St Salsa, 
which has been excavated byS. Gsell, consists of a nave and two 
aisles, and still contains a mosaic. The Great Basilica served 
for cenfurics as a quarry, but it is still possible to make out the 
plan of the building, w'hich w’as divided into seven aisles. Under 
the foundations of the church are tombs hewn out of the solid 
rock. Of these one is circular, with a diameter of 60 ft. and 
space for 24 colTins. 

Tipasa was founded by the Phoenicians, was made a Roman 
military colony by the emperor Claudius, and afterwairds became 
a rnunicipium. Commercially it was of considerable impor- 
tance, but it was not distinguished in art or learning. Chris- 
tianity w'as early introdiK'cd, and in the third century Tipasa 
was a bishop's see. Most of the inhabitants continued heathens 
until, according to the legend, Salsa, a ('hristian maiden, threw 
the head of their serpent idol into the sea, whcreu|>on the 
enrag(*d popnlaci^ stoned her to di‘ath. Tlu; body, miraculously 
rei'ovcred from the s(‘a, was buried, on the hill above the har- 
bour, in a small cha[)ei which gave place subsecpiently to the 
stately basilica. Salsa's martyrdom took place in the 4th 
century. In 484 the Vandal king ITuncric (477-484) sent an 
Ariaii bishop to Tipasa; whereupon a large number of the in- 
habitants fled to Spain, while many of the remainder were 
criK'lly persecuted. After this time the city disappears from 
histoiy; and, wh(*ther or not its ruin w^as causc^l' By tlie 
Arabs, they seem to have made no settlement there. 

(2) Another town which in Roman times was called 'i’ipasa 
is in the department of Onstantine, Alg(a*ia, 55 rn. due south 
of Bona, 3140 ft. above th(‘ sea; it is now' callcil Tifesh. The 
chief ruin is that of an extensive fortress, the walls of which 
arc 9 ft. thick. 

TIP-CAT (also called Cat and Cat and Do^), a pastime which 
consists in tapping with a stick a short billet of wood with 
sharpened ends upon one of these ends, so that it jum})s in t he air, 
and then hitting it to the great (‘st possible distance. 'Uiere arc 
many varieties of the game, but in the most common the batter, 
having placed the billet, or cat, in a small circle on the ground, 
tips it into the air and hits it to a distance. His opponent 
then offers him a certain number of points, iiased upon his 
estimate of the number of hops or jumps necessary to cover 
the distance. If the batter thinks the distance iindcrestim^ited 
he is at liberty to decline the offer and measure the distance in 
jumps, and score the number made. The game is one or iiion? 
hundreds. 

TIPPERA (Tripura), a nalit'c state and also a British district 
of India, in Eastern Bengal and Assam. The state, which is 
known as Hill Tippf.ra represents that yxirlion of the 

raja's territory that was never coiKjuercd by tlie Mahommedans. 
1'he dynasty, which is of great antiquity, was ('(invert (d to 
Tfinduism many centuries ago; but the people still profess an 
aboriginal religion, similar to that of the neighbouring hill 
tribes. The raja owns an estate of 570 sq. m., yielding an 
income of more than £40,000, in the British district, wh(.Te he 
ranks as an ordinary zamindar. IJis residence is at Agartalla, 
just within the boundary of Hill Tippera. 

The British district of Tippera, with administrative head- 
quarters at ('omilla, has an area of 2490 sq. m. It has a flat and 
open surface, with the exception of the isolated Lalmai range 
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(100 feet), nnd is for tlie most port laid out in ^vell-t'u]tivated 
ticlds, inti rscftfd by rivers and hhals (meks) partiallv alT voted 
by the tides. In tiie lowlands the stal is li^ht and .sandy; but 
in the higher parts a deep alluvial soil alternates with bands of 
clay and saitd. 'Fhc prinei})al rivers are the Meghna, or estuary 
^f th(i Ilrahmaputra; and the Gumti, Dakatia, and Titas, whieh 
are also navigable for a eonsiderable portion of their course, 
d'here are many marshes or bits. The wild animals inelude 
tigers, leopards, wild boars and buffaloes. The c limate is mild 
and healthy. In looi the populatum was 2,1 showing an 

increase of ic.)\’^ in the decade, being the highc'st rate* in thc‘ 
province. Mahommedans form m'arly thrc‘e-fourths of the' total. 
i\iee is the staple crop, hdloued b\‘ jute; betel nut and betc‘1- 
leaf and c'hillies are also grown. The chief e.\|)orts are rice, 
juie and betel-nuts; and the principal imports cotton goods, 
salt and kerosene oil. 

Thci e aste rn bordcT of the district is traversed lyv the Assam- 
llengal railway, with branchc's from Lak>ham to ('hfindpur 
and Noakhali; but waterways remain the ehic-f means of com- 
munic-ation. 

'PlppcTa c-ami' unde r the E'a^t Tnelia Ceanpany in 176*;; but 
more than a tilth ejf its pre'^ent arc'a was under the* imnuehate 
rule of the‘ raja of Hill 'ri])j)c'ra, who paiel a tribute e_)f iveny anel 
elephants. At that time- 'PipptTa with Xe^akhali feamed part e)f 
Jalalpur, erne ejf Shuja-ucl-1 )in\s elivisions eat the- preivinre of 
llengal; but in TS22 it was separate‘d, and sinev thcai grent 
changes have be-e-n made in its be)undarics. With the c‘xcc‘ptie)n 
of a se-rious raid in rSbo by the Kiikis or Taishriis, nothing has 
distiirl'f'd the* peac e of the district. 

TIPPERARY, a e'ounty of Ire land in the provine'eof Munster, 
l.MJuudc-d N.W. by Galway, N.E. by King’s ('ouiity, E. by 
(,)ue.‘en’s County and Kilkenny, S. l)y Waterford, and W, by 
f'ork, Limerick, Clare and Galway. The county is the sixth 
in >ize of the Irish e'ounties, having an area of T,o62,(/)g acTcs, 
or about ibOi scj. m. I'he* surfaea* is varie*d and pic'lnre^e|ne. 'Flu' 
Knoe kmcnileJown Moiinlains on the soutlie'rri border reaeii an 
elevation of 26o<) ft. To the north etf this range are* the pie- 
turescjuc^ Galty or Galtc'C Mountains (Galtymore 3015 ft.). 
To the^‘.v^t, bordering Kilkenny, are the Slieveardagh Hills, 
and near IVmplemore the Devil's Jtit Moeintains ( 15*^3 ft.) 
with a curious gap on the summit. Iii the north-west is Kexper 
Hill, 2278 ft. The gr(*ater part of the county, he)wevc*r, is a 
ge‘ntly undulating plain. Krom the rich levejl eejuntry the Rork 
of Cashel rise*s boldlv. 'ri[)perarv has only one c^onsielerablc 
rivcT, the Snir, whieh has its source in the Devil's Bit l\Ionn- 
tains, and flows southward and eastward by Teanydemore, 
Thiirles, Caher, and (’lonmel. d’he Norc, whieh also rises in 
the Devil’s Bit Mountains, soon passes into (hteen’s County, 
and the Shannon forms yxirt of the western border, d'he 
Mitchelstown stalaelite cviverns, discovered ae'eidentidly in 
1833, attract a large number of visitors. 1Tc*y arc* in the c-xtrc*mc 
south-wejsl of the county; take their name from the neigh]>()uring 
towm of Mitehc'lstown, 6 rn. distant in County Cork; and were 
exf^lored and surveyed by M. Martel, the ITeneh speleologist, 
in 1895. 

— In this e.oiiiity tlie- Carboiiiforous TJmestone is e-^caping, 
as it we re*, from exmtincineTit between the (.) 1 <I He-d SandsOme ridgi-s 
of the south, and s];readiTig out iiortiiwiud inte» the great ]»laiii. 
Its f»)Ided cliara< I'-r sten in the anticlinal Ik>ss 011 which the aero 
polls of ('ashel stands; but genrrally its l« \e] suriaee is cov'»-n-«] l»y 
lK>ulder-drift. A gre-at de‘nuded dome* e)t Old Kc-d Sandstone, witli 
Silurian c;xiM)Scd across the cc*ntre, di\i<les tlic* rK)rlh ot tlie- c-.eainty, 
and anothe-r simil.ir mass, the- Arr;» ^Tomitains, rises bc-twc-c-n 
N^cnagh an<l I.oeigh Derg. 'Vhr snme- rocks form the* (iolte'es, Sli<-ve- 
n<iman and the Kimekmealdow n Mountains. In the <-ast, 
CarbonifcTons shales and sandstones lie along a synclinal axis, Irom 
Ciashel to Kilkenny, and anthraciO- is mined on a ('o;d Measure 
plate^au at Killenaule*. The lead-ore ruined for niany centeiiic-s at 
Silvermines sejuth of Nf*nagh is silver-bearing, and is associated with 
zinc blc-nde. Indications of ore; have bc-en Irac.erl along the junction 
of the liirmstono with the oMc-| ro. ks for thirl v inih-c (iood slates 
are; quarried in the Silurian area in (daslinasmiitlr lownland on 
Slicvejnarnaii. 

Industries. — 'rippe-rary ranks among the be'st agric ultural districts 
of Iredantl. The subsoil in the lower grounds is limestone, which is 
overlaid by a rich calcareous loam, capable of yielding the finest 


croyrs. l ire ce-ntri* of the county is c)ce uyued by the Golden Vale-, 
the most iertile district in Ireland, wliicli stu-lches Iroui Cashel t<j 
the- town oi I.iiuerick. On the- highe-r districts tlie* soil 1 . light and 
thin, pai Likiiig much of tin* characte r of tlie eday slate and su.nds on 
which it rests. |)etache<l ]>ortions oi the llog ol Allen encroach on 
the iitu tir east of the coniily. d'he; proportion of tillage to pastiin; 
is roughly as i to 2J, anil Uu; are*a under the standard crops of oats 
and ]»otatoe-s dee-.ri*asi's. d'he area undcT barley, hovve.;\er, is we ll 
maintaim-il, as ilistillation causes a steady tk-maiid for this grain. 
'rurnij>s are also an iniportaiil ainl steady crop. 'I'he iiimihers ol 
<'aUle, sht-ep, pigs, goats and ])oultry also increase; gi'n<ia.lly; and 
butter- making ueciii)ii‘S couside-rable atteiitkm. A lew' jM-rsoiis are 
• tiq.loyed in mining, but the* occiii)ation ol the; iiiiiabilani ^ is chieily 
ngriciiltural. TIu-re is a considerable number of nn-al and flour 
mills. 

Cejmmunie'a lions are suyq)lied by the C'iie*at Soutlie*rn A We'sh-rn 
lailwav, flu- lUtiin line oi wliicli crosses the comity Ironi north east 
k> soutli-w«*st by 'I'l-Tiqdi'iiioro and rinirks. flu* r,dlyl>ri)])hy 
(Oiieeii's ('ounty) A' Jdm»*rick branch inun this line .eiwes the 
north ot the coiinly by Rose.rea {junction for Birr) and Nenngh. 

1 lu; Waterford A. Limerick lint; passi-s tlirongli llu; ;.oi:lh of the 
county by way «>f ('l»)nm«-l .ainl ri])perary, crossing tin main line 
at idme-rick junction, 'flu* fwt> lim-s are also (;onntcl<'d l)y the 
'J'hiiiles, f'ellianl .and Clonmel lu'anch. 

Polndalioit (Did Admi}iislvati(m. — 'J'hc y)()pnlatiou (175,217 
in itSqr; 11)0,232 in upi) shows a serious ek'erea.M* (though 
miie.'h k'ss so than ft)rmi*rly), and emigration is Very heat''.. 
Of the total about 114 are Roman Gatholii s, anti id)ou1 yb^’o 
eoiistilute the rural y^opulation. 'Die |)rineipal towns are 
( lonmel (the eounty town, y)t)y>. io,ib7), 'I'ipperan (0281)^ 
( arriek-on-Suir (5406), Ne-niigh (4704), 'Duirles (4411), C'aslu ‘1 
(a eatbeelral eitv, 2()3S), Rosereii (2325}, C'aher (2058), 'JViiipk;- 
more (2774) and k'ethanl (14148). 'ri])perary is divided ink) a 
north anel south ritling, (-ludi e'onsisting of six biiroiiie.s. For 
yxirliamcnlary piir|)t).st‘s it is separateel into four eiix’isinns — 
I'kist, Mid, North and South— each returning one mcniber. 
iR'fore the l.’nion in 1800 tlie (‘oiinty n‘tiirn(‘d two members to 
the Irish parliani(*nl, and the boroughs of ('ashel, (’lonnicl and 
Fethard two earli, aftt'rwards, until the Redistribution Art 
of 1885, tlic county ndunieel two meanliers and (aslie;! and 
(‘lonmel one t'aeh. Assizt^s for th(; ne>rtli riding are held in 
Xenagli and for tlie south riding in (’lonmel. (,)uarU*r- sessions 
arc lie‘ld at (.’ashel, Clonmel, Nenagh, Rosrrea, Tliurles and 
'I’ipperary. Feelesiastieally the eounty be'longs to the Fro- 
testant dioceses of (ashel and Killaloe, .and the Roman Catliolie 
dioee*scs of ('ashel, Killaloe, Waterford and Tasmore. 

History and .lnti(/uitics . — Tipperary is one of the countii's 
geiu-ra.lly considercil to have been formed by King Joliii in 
1210; in 1328 Ikbvard III. made it a e'ounty palatine in favour 
of the earl of Ormonde*; and, though the, king shortlv after- 
wards resLimt'd his re*gal pre'rogat ivc, the* eeninty was re granteel 
in 1337. Tn 1372 the grant was confirmed to James Bntk-r, 
earl ol Ormonde, the lands bi*le)nging to tin; ('hurcli retain- 
ing, however, a separate jurisdiction, and being known as the 
eounty of Cross 'I'ipperary, or the ('ross of Tijiperary. In 1621 
James I. took the county palatine; into his own hands. It was, 
heofever, rc.storcd in i()()4 to James, 12II1 earl and isl duke, 
whose i(.*ga.lities were* further made to include* the countv ol the 
(Voss. On the attainde-r of Jarm-s, 2nd dnke*, in 1715, the 
jiirisdielion re*.v(*rte*d to the Crown, and tJic last of the Irish 
palatinates thus ce*as('<l to e-xist. 

Tln re* an; two roiiih! tow^e-rs williin the; cejunty one; at Roixrea 
au'l tin- <>lln-r oil till- luK.k ol ( .islu'l. 'The comity is rich in ]*e)Sses 
sion (>1 r<'m;tins of .st-\'t nil ( (s l(■M;l^lical toiindutuui.s ol the* liiglie-st 
interest. Ol these the* following are- (k-scri])eel iiiieleT the name's of 
the- ix*sp«.«‘.tiv(' towns : the- n uiarkable collrclifiii of buildings on and 
adjace_-nt tf) the- Koedv ot ( aslu- 1 ; the.- Cistcrj i:j,n abbe^’ ot Holy Cross 
lu-ar 1 hurh-s, one- of the* firu-st monastic ruins in Ir.'lnnd; and the; 
;ilil)»*y and ITancise::.!! fri.iry at Roscrca. 'I'ho stronghohl of Caher, 
oe eaii»ie'd as a baiT.ick, is in good jire-servation. At Kejse'rea one of 
the tow<-r-' ol the* c.aslk- built liy King ]ohn re mains, and fhe- sfrong- 

old c)f the- Oinonth'S, e-n-cted in the;' re ign of Hemry VI 1 1 ., forms 
the- ilepot altaclic'd tf) the barracks, 'riie othe-r princi])al eccl<*sias- 
lic.il ruins an; tlie- ju’ioiy of Athassel, founde-d for August inian monks 
about 1 jf)f); and I elhard Abbe-y, lounde;d in the 14th Ci'iitury, now 
uscmI as a ehajii-l. 

TIPPERARY, a inarke-t towm of Co. Tipj)erary', Ireland. 
Pop. (i()or), ()28r. It is lH*autifuIly situated n<*ar the base 
of tlie Slieve na muck or 'Lippe^rarv Hills, a branch of the Galtce 
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rang(% on the Waterford Limerie.k line of the Great Southern 

Western railway, 3 m. S.K. of Limerick Junction and no] 
S.W. of Dublin. It is governed by an urban district council. 
It is situjit(^d in the centre of a fine agricultural district, and its 
butter market ranks next to that of C'ork. Condensed milk 
is Tnanufactiired. The town is of jjreat antiquity, but first 
ac(juired importance by the erection of a castle by King John, 
of which there are no remains. A monastery founded for 
Augnstiniansby Henry III. gave a second impulse to its growth, 
"fhe gateliouse, all that remains of this foundation, is the only 
building of antiquity in the town. Formerly Tipperary was a 
corporation from a grant made in 1310 by Edward II. New 
d’ippcrarv was founded outside the town by Mr William O’Brien 
in 1890 during the “ Plan of Campaign ” inaugurated to boycott 
the Sniilh-Barry estate, in ordcT to accommodate the tenants 
who vacated their holdings, but the scheme was a failure, and 
the place w'as abandoned and sold. 

TIPPOO SAHIB (1753-1799X J^oltan of Mysore, son of Hyder 
Ali {(J.V.), was born in 1753. He was instructed in military 
tactics by French ofh('ers in the employment of his father, 
fn T767 in the invasion of the Carnatic he commanded a ror7)S of 
cavalry, and he distinguished himself in the Mahratta War of 
i 775 *“ 79 ‘ the outbreak of the first Mysore War in 1780 he. 
was pul at the head of a large body of troops, and defeated 
Brathwaite on the banks of the Coleroou in February 1782. 
He succ('c(led his father in December 1782, and in 1784 concluded 
])ea<e with the British, and assumed the title of sultan. In 
1787-88 lie subjugated the Nairs of Malabar, and in 1789 pro 
voked British invasion by ravaging the territories of the raja of 
Travancon*. When the British entered Mysore in 1790, he 
retaliated by a counter-invasion, but was compelled by Corn- 
wallis’s victory near Seringapatam to cede half his dominions 
(Man'll 16, i7()2). 'fhe British having deemed it necessary to 
renew hostilities in March 1799, he was shut up in vSeringapatam 
and finally killed during the storm (May 4, 1799). Tippoo 
was of a cruel disposition, and inferior in militar}' talents to his 
father. 

Sec L. B. Bowring, H aid a v AU and Tipu S Lilian K ulers of India " 
scrips, I So p. 

TIPSTAFF (Mid. Eng. tipped staf)^ a staff of office* mounted 
with a tip or cup of nietiil,or with a ('rown, carried bv a con- 
stable or slicriff's olfictT, the term being hcrif c applied to such an 
oflicer. Tipstafis are attached to the king’s bench and ehane'ery 
divisions of th<! High Court of Justice in England; their duty is 
to arrest or take into e'ustody any pel■^on on an order of com- 
mittal, if within the jirecincts of the court, and convey him to 
the king’s prison at Holh'.way. The* tipstaff for the^ ('ominon 
law courts was originally appointed by the marshal of the king’s 
bench, and the tipstaff of the lord e-hancellor by the marshal of 
the Fleet prison. Since the abolition of these prisons the tip- 
stafis have lieen appointed by the lord chancellor and lord 
chief justice respectively. 

TIPTON, an urban district of Staffordshire, Englantf, in 
the parliamentary borough of Wednesbury, adjiu'ent tu Dudley 
(i.i m. S.), served l.iy the London & North W’eslern and Great 
Western railways. Pop. (1901), 30,543. Its streets are in- 
tersfiersed with coal-mines and ironworks. Heavy iron goods 
are the principal products, anchors and cabU*s being a speciality; 
there arc nninerous furnaces and rolling mills; also f-emeiit- 
wurks, brickworks and maltings. The village round which the 
modern town sprang up is mentioned in Domesday as Tib- 
bingttm; its ancient church was undermined and collapsed in 

1797. 

TIRABOSCHI, GIROLAMO (1731-1794), the first hi.storiau 
:)f Italian literature, was born at Bergamo on thi^ 18th of De- 
cember 1731. He studied at the Jesuit college at Monza, entered 
the order, and was appointed in 1755 professor of elo(|uenc:e 111 
the. univiTsity of Milan. Here he produced (1766 -1768) Vetera 
humiliatorum monumenta (3 vols.), a history of the extinct 
order of the TTumiliati, which made his literary reputation. 
Nominated in 1770 librerian to Francis III., duke of Modena, he 
turned to account the copious materials there accumulated for 


the composition of his Sioria della lefteratura lialiana. This 
vast work, in whi<h Italian literature from the time of the 
Etni.scans to the end of the 17th century is traced in detail, 
w'cupied eleven years, 1 771 -1782, and thethirteen quarto volumes 
embodying it ap[>t'ared siH'ccssivcly at Modena during that 
period. A second enlarged edition (16 vols.) was issued from 
1787 to 1794, and was succeeded by many others, besides 
abridgments in German, French and English. Tiraboscffi 
died at Modena on the 3rd of June 1794, leaving a high 
reputation for virtue, learning and piety. 

'Piraboschi wroh' hosidt s liildiott'ca niod('nc;.c (6 vols., 1781 1786); 
Nntizie dc* pittori, scnltori, iniisort, cd ardutctti niodcncsi (1780); 
Memofio siorirhe modeneai (5 vols., 170^-1794), and many itiinor 
works. Ho edittid the Niiovo giornale dei letti rati d’ Italia (1773- 
1/9^9. ‘Old h it materials for a work of great res(‘arch outitled 
Dizionario iopografico-Aurico degli dati estonsi (2 vols. 4 to, Modena, 
1824--T825). 

1 TIRAH, a mountainous tract of country on the Peshawar 
bordejof the North-west Province of India. It lies lietween the 
Khyber Pass and the Khanki Valley, and is inhabited by IhtJ 
Afridi and Orakzai tribes. It is ehielly notabli' as the scene of 
the Tirah Campaign of 1897 (see below). It is a cuLdc-sac 
in the rnountams, lying off all iJie roads to India, and tlie 
difliciilly of its passes and the fierceness of its inliabitants liad 
hitlieito preserved it inviolable from all invaders. Tirali com- 
prises an area of some six to seven hundred square miles and 
includes under this general name all the valleys lying round 
the source of the Bara River. The live chief valleys arc 
Maidan, Rajgul, Waran, Bara and Mastiira. 

Maidan, the siimnuT liume of the AJridis, lies ( 3 osi* iiiukr the snow- 
boujul ridges ol lhi.‘ Saied Kuh at an clcvatiim uf abemt (>400 It. TL 
is an oval ])kun about seven to eight miles long, and threi* or Ibur 
wide, and slopes inwards tow’ards the centre of its northern sid«‘, 
wlicre all the drainage galhere<l from Uu‘ jour corners ot the plain 
is shot into a narrow corkscrew outlet leading to the Bara Valley. 
Centurie s of detritus accumulati'd in this basin have jilled it uj) wiili 
rich alluviul soil and made it one ol the most rtile valh*ys uii llu' 
jrontier. .Ml its alliniid slopes are terraced and riveted and 
irrigati d till ev«Ty yard is madr j)roductive. lliTe and there dotted 
al>out in clusters all over the ]ilain are scpiare-built two storeyed mud 
and timber houses, standing iii tlie shade ot gigantic wahiut and 
inull)erry lives. Up on tin* hillsides surrouiidiiig the Maidan b.v.iii 
lire wild olives in wide grown clumps, almost amounti#Tg*l<) fote4‘, 
and occasional ])omegtanrdes. Higher still are tin* blue, jiiiiis; but 
bi'Jow' on the shehing jdains are nothing but fruit trees. Bajgul 
valley lies north ol Maidan, Irom which it is separatcnl by .1 steep 
valliiy and well- wooded spur, eight to nine tliousaiid feet high, and 
west ot tlie Baia Valley, which it joins at Dwatoi. 11 is ten miles 
long, four to live miles at its widest, and has an elevation of 5000 ti. 
It IS inhabited by tho Kiiki Khel Atridis. The Waran Valley is 
anollier valley about the same size as Maidan, lying east of it, and 
separated from it by tlie Tseri-Kandao I'.iss. It jW'as the hotne oj 
the Atndi mullah Saya«l Akbar, and is tlie eoiinlry ot the Alwi l\h(;ls. 
After the junction of tlie Kajgul and Maidan drainage at Dwatoi, 
the nniled stream receives the name of Psira, and tho valley through 
which it llows ilown to its exit in the I’esluuvar Valley is alsc) knowni 
by this name. 'Phe elevation ot tlie valley is Irom 3000 ft. at Dwaloi 
to .!ooo at Ivijiirai; on the 1101 Ih side it is hemmed in by the Surghar 
range, which divides it from the Ikizar Valley; on the south lies 
another range dividing it from Maidan and the Waran Valley. Tho 
lieat ot the Bara Valley in summer is said to be excessive, malaria 
i.i ]ucvalent, and mosipiitoes very trouldesume, .so the hamlets are 
ileserted and the Alridis migrate to the jileasant heights of Maidan. 
The. Mastura Vall(^y occu])i(^s the southern half of Tirah, and is 
inhabited by the Orakzais. It is one of tho jireUiest valleys on thu 
fivnitier. lying at an elevation of oooo ft. 'I'he Orakzais JiM*. for 
the most ])art, in the Miraiizai V.illey, in the winter, and letreat to 
Mastura, like the Afridis. during the summer months. The chiet 
passes in Tirah are the Sampagha Pass (f)3oo ft.), sijjiarating tho 
Khanki Valley from the Mastura Valley; the .Arhanga Pass (0()03 
it.), separating Mastura Valley Jrom Maidan; Saran Sar (8U30 jt.), 
leading irom the Zakka Khel j)ortion of >AIaidan into tho liara 
V.illey; the Tscri Kandao (8373 tt.), se])arating Ahihlan from the 
Waran Valley, and tho Sa])ri J'ass (3io<^ ft ), leading from the cast 

j of the Mastura Valley into the Bara Valley in tho direction of 

I Mamanai. The whole of 'I'irah was thoroughly explored and mapped 
at the time of the Tirah Expedition. 

TIRAH CAMPAIGN, an Indian frontier war in 1897-98. 
The Afridis had ff»r sixteen years received a .subsidy from the 
Indian governnumt for the safeguarding of tlie Khyber Pass, 
in addition to which tJic government had maintained for this 
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purpose a local rep^imeiit entirely composed of Afridis, who were 
stationed in the pass. Suddenly, hoAvever, the tribesmen rose, 
captured all the posts in the Khyher held by their own countr}'- 
men, and attacked the forts on the Samana Ridge near Peshaw'ar. 
It was estimated that the Afridis and Orakzais could, if united, 
bring from 40,000 to 50,000 men into the field. The prepara- 
tions for the expedition occupied some time, and meanwhile 
^he Mohmand rising north-west of the Khyber Pass was first 
dealt with (see Mohmand). 

The general commanding was General Sir William Lockhart 
(//.c.) commanding the Punjab Army Corps; he had under him 
34,882 men, British and native, in addition to 20,000 followers, 
'fhe* frontier post of Kohat was selected as the base of the cam- 
paign, and it Nvas decided to advance along a single line. On 
the i8th of October the operations commenced, fighting ensuing 
immediately. The Dargai heights, which commanded the line 
of advance, were capUired without diniculty, hut abandoned 
owing to the want of water. On the 20th the same positions 
were gallantly stormed, with a loss of 190 killed and wounded, 
'fhe progress of the expedition, along a wretched track through 
the mount lins, was obstinately contested on the 29th of Octol>er 
at the Sanipagha Pass leading to the Mastnra valley, and on the 
3Tst at the Arhanga Pass from the Mastura to the 'firah valley. 
The force, in <lcta<'hcd brigades, now proceeded to traverse 
the 'firah district in all directions, and to destroy the walled 
and fortified hamlets of the Afridis. 'fhe two divisions available 
for tills duty nnmben d about 20,000 men. A force about 3200 
strong commanded by Brigadier-General (afterwards Major- 
General Sir Richard) Westmacott was first employed to attack 
vSiiran Sar, which was easily carried, but during the retirement the 
troops w(To hard pri'ssed by the enemy and the casualties num- 
bered sixty-four. On the iith of November Saran Sar was 
again attacked by the brigade of Brigadier-General (afterwards 
Sir Alfred) Gaselee. Experience cnaliled better dispositions to 
be made, and the casualties were only three, 'fhe traversing 
of the valley continued, and on the i3lh of November Brigiulior- 
Geiieral Kem])stev’s brigade visited the Waran valley via the 
'fseri Katalao Paf s. Little difficulty was experienced during the 
advance, and several villages were destroyed; but on the 16th, 
dm'ing tilic^return march, the rearguard was hotly engaged all 
day, and had to be relieved by fresh troo]>s next morning, 'fhe 
casualties numbered seventy-two. Almost daily the Afridis, 
too w'ise to risk geiuTal engagements, waged a perpetual guerrilla 
warfare, and the various bcKli(\s of troops eng^iged in foraging 
or survey duties were constantly attacked. On the 21st of 
NovemlxT a brigade under Briga.dier-General \\T\stinarott was 
detached to visit the Rajgiil valley. The road was exceedingly 
difficult and steady opposition was cncoiintind. The ol.ijects 
w'lTC accomplished, and the ('asualties during the retirement 
alone numberecl twenty-three. I'he last important work under- 
taken wvis the punishment of the Chain kann is, Mamuzais and 
Massozais, This W'as carried out by Brigadier (lencral Gaselee, 
w ho joined hands w'ith the Kurram movable column ordered up 
for the purpose. The Mamuzais and iMassozais submitted im- 
mediately, but the Chanika.nnis ofTcred resistance on the ist 
and 2nd of December, the Iffilish casualties numbering about 
thirty. 'J'he Kurram column then returned to its camp, and 
Sir W. Lockhart prepared to evacuate Tirah, ch^spatching his 
two divisions by separate routes — the ist under Major-General 
W, I^enn Symons (d. 1899) to return via the Mastura valley, 
destroying the forts on the wav, and to join at Jlara, within 
easy march of Peshaw'ar; the 2nd division uiulcr Major-General 
Yeatrnan Biggs (d. 1898), and, acTompanied by Sir W. J.O( k- 
hart, to move along the Bara valley. The base was thus to be 
transferred from Kohat to Peshawar. The return march began 
on the 9th of December. The cold was intense, 21 degrees of 
frost being registered before leaving Tirah. 'fhe movement 
of the Tst division though arduous was practically unopposed, 
but the 40 miles to be covered by the 2nd division were contestc‘d 
almost throughout, 'fhe actual march down the J3ara valley 
(34 miles) coinrncnced on the 10th, and involved four days of the 
hardest fighting and marching of the campaign. 'I’he road 


crossed and rocrossed the icy stream, wliilo snow, sUct and min 
fell constantly. On the 10th the casualties numbered about 
twenty. On the 1 1 th some fifty or sixty ea.sualties ere rccorde<l 
among the troops, but many followers were killed or died of 
exposure, and quaiititi(‘s of stores were lost. On the J2th 
the eolumn halted for rest. On the 13111 the inarch w^as resumed 
in improved weather, though the ('old was still severe, 'riw 
rearguard W’as heavily (mgaged, and the casualties numbered 
about sixty. On the i4lh, after further fighting, a junction 
with the Peshawar column was effeOed. 'fhe ist division, 
aided by the Peshawar column, now took possession (>f the 
Khyber forts W'itholit o])p(>sition. Negotiations for pcac'e W'cre 
then bi'gun wdth the Afridis, who uiuler the threat, of another 
expedition into 'I’irah in tlie spring at length agreed to pay the 
lines and to surrender the rith'S demanded, 'i'he expeditionary 
force was broken up on the 4th of April 1S98. A in.-momble 
teatur(*of this campaign was the presence in the fighting line of 
the Imperial Service native troo})s under their own officers, 
while several of the best known of the Indian princes served 
on Sir \V. Lockhart’s staff. (C. J. I?.) 

TIRANA, a town of Albania, European Turkey, in the vilayet 
of Scutari; 20 m. E. by N. of Durazzo, at the southern ex- 
tremity of the plain of Kri)ia. P(»p. (1905) about t 2 ,000. 'firana 
is beautifully situated on the border of the richly \\<K:Klcd high- 
lands inhabiti'd by the Mirditc Albanians. It is a picturesque 
town with a large bazaar and many mosques, ganleiis and 
olive gloves. It was founded early in the 17th » ; ntiiry and 
w'as long the see of a Gn'ck bishop, although the majority of 
its inhabitants ha\e always been Moslems. Kroia, I lie ancient 
stronghold of Scanderbeg is 14 m. north. 

TIRARD, PIERRE EMANUEL ^1827-1893), French poli- 
tician, was born of French parents at (icneva on the 27th of 
September 1827, and, after studying in his native town, became 
a civil engineer. After fi\(j years of government scrviie he 
resignc'd to bci ome a jewel merehant. II is determined o|>posi- 
tion to the empire, culminating in i86<> in a campaign in favour 
of the radical candidate opposed to Ollivier, was rewarded by 
his election as mayor of the iiLh arrondissement of Paris and as 
deputy for the Scini^. Nominated a member of the Commune, he 
protested against the tyranny of the Central committee, and 
escaped from Paris to resume his place among the (extreme 
Ja'ft in the National Assembly at Versailles. In 1876 he was 
returned for the 1st arrondissement of Paris to the Chamber 
of Deputies, and was re-elected next year. lie specially de- 
v(ited himself to finance, being for a short time president of ihe 
customs commission before his appointment as minister of 
agriculture and commerce in IMarch 1879 in the Waddington 
cabinet. lie held the same portfolio in the first Frcycinet 
ministry (1S79 1880) and in tlie Jules Fon'y cabinet (1880-1881). 
He was minister of (’omiruTce in i’Vcyciiiet's second cabinet 
(1882), of finaiK'e under E. Duclerc (1882 1883), and under A. 
I^fillieres (1883), retaining the saiiii^ ofiice in tlie second Jules 
Feryv' ministi'y (1883-1885). When Carnot bi’.came president 
of the Repulilic in 18S7 he asked Tirard to form a ministry. 
He half to deal with the W'ilson scandal wLich had led to Pre- 
sident Gre^vy’s downfall, and w'ith the revisionist i.gitation of 
General Bijulangei. His refusal to pnicecd to the revision of 
the constitution of 1875 led to his defeat on tlu; 3otl\ of March 
t888. He returned to pow'cr next y(‘ar, and derided to bring 
Boulanger and his chief supporters before the High ('ourt, 
!)ut the general’s flight cflect ively settled the question. He also 
urrcst<*d •Philip, duki^ of OrUrans, wlio had visited France in 
disguise. He n-signvd office on the 15th of Man'll 1890 on the 
question of the Franco- 'Furkish commercial treaty. He re- 
placed M. Rouvier in tlie Ribot caibinct (i8(}2 1893) as minister 
of finance, and died in Paris on the 4th of November 1893. 

TIRE, an homonymous word, of which the meanings are (i) to 
WTary out, (2) to adorn, or, as a substantive, a head-dress, (3) 
the outer rim of a wheel. “ Tire ” in sense ( i) is from the Old Eng- 
lish (eorian, to weary, transitive and ini ransitivc. Ultimately this 
word is connected with ‘‘ tear,” to rend, the stagers of mi aning 
being to rend apart, to wear out, to be or make exhausted. 
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In sense (2) the word is a shortened form of “ attire,” dress, 
equipment; this is from thcOM French alireVy to put in order, 
tircy a row, h(‘nce the word now spelled in hhiglish //>r, but 
earlier found as lire or lyre. “ Tire ” (3) is somewhat obscure 
etymologically. It may b(! connected with “ attire,” especially 
with reference* to a similarity to the band of a woman’s head- 
dress, or it may be a corruption of “ tic-r,” meaning that which 
“tics” or fastens together, though this is rejected by Skeat. 
'I'he spelling “ tyre ” is not now accepted by the best English 
authorities, and is unrecognized in America. 

I’lie tire of a wheel is the outer circumferential portion that 
rolls on the ground or the track prepared for it. When the track 
is smooth and level, as in a railway, the principal functions of 
the tire arc to provide a hard, durable surface for the wheel, 
and to reduce to a minimum the resistance to rolling. Raihvay 
vehicle v, heels usually have hard steel tires, this combination 
with the hard steel rail giving the maximum endurance and the 
minimum rolling resistance. h'or road vehicles also, in w hich 
diirabilitv is the prime considcTation, the tires are usually rings 
of iron nr ste(*l shrunk on the wooden wheels. 

In bicvcles, motor-cars, and other road vehicles in which 
freedom from vibration and shock from uneven road surface 
is desired, rubber or pneumatic tires are employed. These 
elastic tires are capable of absorbing small irregularities 
in the road surface! without transmitting much vibration 
to the frame of the vehicle. Their range of yield is, however, 
too limited to absorb tlie larger irregularities met with on 
rough roads, so that tlicir use does not obviate the necessity of 
spring s\ipport of the carriage body on the wheel axles. The 
pneumai ic tire has a very imu'h smaller rolling resistance than a 
solid rul)i)er tire. Where the driving power is limited, as in 
bicycles, this consideration is by far the most important. A 
pneiiinatie tirecl bicycle requires less power to drive it at a 
given speed than does one with solid rubber tires - in popular 
tinguage, it is much faster; hence pneumatic tires are now 
almost universally used on bicycles. 

l\rsistiuirr.— Prof(?ssor O^lwriio Kcvnolds, in his ijivesti- 
^^^ations on Iho nature of rolling rcsista.nco, found tliat it is duo to 

. V actual si i( ling of the surfaces in con- 

^ ^ ^ ta(T, Tig. I shows aji iron 1 oiler 

f D o resting f»n a flat, thick sheet of 

iudia-rubh(ir. A scries of oouidis- 
tant parallel lines drawn on the 
india rul.)l)er an; distorted by the 
pressure, as shown in the figure. 
'I he distance between the marks on 
the periphery of the roller corresponds to tliat ])ct\vcen tlie lines 
on the uiidislfutcid sheet of rubber, 'fhe motion of the roller 
being from lelt to right, actual contact takes jilace between C 
and D. 'fho surface of the rubber is dopnissed at P, is bulged 
up in front at D, ami behind at C. 'the vertical conqnession of 
the rnbluM’ at P easises it to bnlge laterally, this causing a lateral 
contr.'u lion at D, which in turn causes a vertical extension at D. 
'I'here lliiis cn^abvl ii. tc'iulency to relative cnieping motion betwiuni 
the rolic.r and rubber. Jlctwceji / and c there is no relative sliding, 
blit o\'er the ]>orlions rD and Cf Ihero is slipping, with a consemient 
expenditure of eiier.^y. The action cau.ses the actual disumco 
traversed bv the roller to bo different from the gi'oinetric^listanco 
ialculate<l from the diameter and number of rcxolutions of the 
roller. A certain amount of enenijy is ex])onded in distorting the 
nililier between P and 1 )\ part of tliis energy is restored as the rear 
portion of tlio roller p.'i.s;,i^s over tlii.s ami the rubber gels back to its 
original unstrained slate. 

With a solid rubber tiro rolling on a hard, smooth .surface the 
action is similar. Pig. 2 shows a portion of the tire flattened out : 

l\ and p.t are the intensities of the 
pressures at points rt, ^nd a,, at 
equal distances in front of and 
behind c, the geometrical ])oint of 
contact: opposes, p.. assists the 

rolling of the wheel. At usual 
speeds the opposing force, p^, will 
be greater llian the force of resti- 
tution, the difference being a 
measure of llic elastic hysteresis of the material, H, at that speed. 
If the vertical compression cd of the tire be clcnottxi l>y y, the 
energy lost may be said to be proportional to IIv. Comparing three 
tires of steel, solid rubber and .air respectively rolling on a smooth, 
hard surface, II is prob.ibly smallest for steel and large.st for 
rubber, y is least for steel, greater for a pneumatic tire pumi)ed 


hard, greater still for solid rubber and for a pneumatic tire in- 
sulhcicntly inflated, 'the rolling resistance of the steel tire will 
therefore bo least; next in order come the pneumatic tire inflated 
h.ard, and the jmoumatic tiro inflated solt, while the solid rubber 
tire has llie greatest resistance. 

Pneumatic Tires. Weif^ht Supported. Let a pneumatic tire 
inflated to p Ib pur square inch support a loatl VV lb. The portion 



near the ground is flattened (tig. 3). H the tiro fabric is assumed 
to be perfectly flexible, then, since the i)art in contact with the 
ground is fpiit(5 flat, the prosMire p aiicl q on the opposite sides 
must be o<jual ; that is, the tire prc.s.sos on the ground with an 
intensify p lb ])er square inch. 'I'ho area of the flattened i)ortion 
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is llicrcfon! //>. I'i.g. shows the shapes of the areas of contact 
of a bicycle tiro 28 in. bv ij in., for various amounts of vertical 
flattening, the tigures annexed to the curves in plan and to the 
corres])onding lines in clm'ation indicating the amount of vertical 
flattening in sixteenth parts of an inch. Let y be the vertical 
flattening, a the scmii-major axis, and b the scuni-minor axis of 
the curve! of contact, l-'or small vahu'S of y, corrcjsjMuiding to a 
tire pumpo(l hard, the curv(!s of contact may bo considc'rerl plane! 
sections of a circuhir ring. The an’.i of the cnr\’e may l>e bikoii 
equal to that of an (ellipse having the same axes, i.i\ -nab. liut 

a ~ JP- — {R — y)- — K^iRy -- y“ — J^R — y, 

[ and b — s'r- — (r — y)^ ~ \'y ir ~ y, 

i R and r being the principal radii of .section of the tires lc»ngitmliiiijly 
i and Iraiisvcnscjly. 'rhereforc;?, aiiproximatcdy, • 

: A ~ ir(if> — TryJzR -- y s,^2r — y. 

. For small values nf y, y m.ay be lujglcctcxl in com]!;. risen with 2/1' 
j and 2r respective ly, ami the abov'c (‘quation bc*comes 

I A — ZTFvjRy = 7 iyV/>c/, 

and therefore \V — z-nyps^J^’r — irypsj iJd. 

h'or larger valuers of y, .A is smaller tha.ii that givcm by the above 
formula, as shown in fii^. 5. which gives thc! areas ol contact plotted 
with ies]>(u:t to the vertical flatUniings for a 
tin' 28 in. by j\ in. The siimt! curve may 
serve! to sliow value's of M', thus corres])oji(ling 
to the loatl-«leH(;xion curv'e of a s]!nng. The 
e:ui\’e clearly shows the small value of the 
pneumatic tiro as a spring device. I'hus, 
when j>uin]Hjfl hard, so that the; normal loael 
is carric'd with ^ in. vertical flattening, whcjn 
the bicycle is tniveilling quickly, a lump on 
the road equivalent to I in. fiirthtT flattening 
nearly doubles the upward reaction on the 
wheel. With the normal load carried with 
g in. vertical flattening tho same lump on the road increases the 
upward rea.ction bv only 2^ the area of contact of tho tircj being 

vd . lb S' 



Verticnl flatfcnhuj 

Tn.. 5. 


)*/>«. 




c/' lb 

• FlG^f). 

incre'ascd from O' 5 to 8 se]. in. The above brief inv'^cstigation, 
involving a few approximations, is yet ;u»fhcicntly accurate to afford 
a clciir iciea e.)f tlio usual conditions of a tire. 
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Fig. 7. 
j^ivcTi hy the formula 


Outer Lover. — The outer cover has to bo stronj^ cnoui'h to with- 
stand the air-prossurc inside the tire and to transmit the driving 
or the braking effort from the wheel to the road surface. For the 
latter puqK^se. the thrc;v»ls ot the fabric are Iwst flisposed sjurallv. 
as shown in fig. o. While driving in the <lirection oi the arrow the 
ten'^ion on the fibres cc will be slightly increased, that on fibres dd 
decreased. I'he distortion of tlie fabric duo to driving is thus 
reduced to a minimum. A woven fabric is sometimes used, but one 
Tiiadi: up of two or more layers of parallel threads emlHjdded in rubber 
is belter. This construction makes the outer cover more Ih'xiMe, 
aud riuisetpienlly I(>ss luiergy is wastetl in distorting the fabric as 
the tire rolls on and oil the ground, while greater «hirabilitv is also 
scjciired. log. 7 shows a plain woven 
fabric, from which it is seen that each 
thread takes tlie form of a .sinuous line. 
As the air-pri'ssure inside the tire is 
increased the threads tend to become 
straighter, thus pressing together with 
a cutting action. The total tliicknc.ss 
is greater tlian tliat of two layers of 
parallel threads, while on tlui latfor the 
threails can be placed closer together. 
The woven fabrics is therefore ©sti tier, 
weaker and less durable than that built 
up ot ])arallel layers. The av<irago 
tendle stress per inch width, /j. on tlu' 
lonidtiidiiial section of the cover is 
- 2/,; tliat on the transverse section, 
by pd 4/.., d being the diameter of the tiro in transverse section; 
(du-,e(]ueiitly the stress on the longitudinal section is twice that on 
tl\i^ traus\ >(•. With the spiral disposition of the Ihrt'ads, as 
shown in fi'_:. g, this inequality of stress in the two principal direc- 
tions h.is the effect of lending to enlarge the transverse section of 
ih«‘ tire, while at the same time tending to contract the tire on 
tile niii. 

.S'/u-’/c Tid>'\ Double I'tthe and Tubeless ’/'ires . — A tire. l>cside being 
siren, 1; enough to resist the stresse s to which it is subjected, mirst be 

air-tight. In most tires for cycles 
and motor cars an inner tube of 
india-rubber is made separate troin 
the outer cover. In these doiible- 
tidic tires the outer cover is more 
or less easily <lolachable from the rim. 
The air under pnissuro is pumped 
iTisid<^ the inner tube, wliich is sup- 
ptirted by the outer cover. In case of 
puncture of a bicycle tire, the inner 
lube is repairi'd by cementing a patch 
of niblior on the outside of the inner 
tube, a soUrtion of india-rubber in naphtha or bisulphide of earixui 
b«*in,g the l eiiientiiig a,gent employed. ISlotor-car tirc.s are be.st re- 
paired by vulcani/iu,g. as .solution patches usually come loose i>\ving 
lo the heating of the tire. In a sin,glc tube tire, as its name indicate:;, 
the outer cover and tlie air-tight tube are vulcanized together to form 
a single hollow ring. To repair a simple puncture of a .single-tube tire 
it is not nccessarv to detach it from the rim. Single-tube tirc-s are 
not often used now, except for path-racing bicycles. A tubeless tire, 
such as tlie“ Fleuss " (tig. 8), consists of the outer cover, as u.scd in a 
<loub]c-tiibc tire, to the inner surface of which an aii-tiehl* Layer of 
sheet-nibbcT has IxHin c<*iuenled. A eemtinuous fiaj> jirtqects from 
one edge of the tiro, and wlien in position on tlie rim this flaj) is ])res.sed 
ii.gainst the other edge, formingan air-tight seal. A .sli.ght moistening 
of the flap with soft soap tends to remove any imiierfection in the 
tightness of the air .seal, 'i'he rejiair of a puncture f>f a tubeless 
tire can be very quickly <lone. Since the inm-r surface of tluj air- 
tight. layer is acces.sible, after placing the patch in position the tire 
can be iiillalcd and the bicycle ridden at once; whenias in the double 
tube tire sufficient time must cla]^sc bed ween the patching and the 
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inflation to allow' the nibber .solution to set. 

Attcuhment of Tires to Dims . — A singlc-tubo tiro can be cemented 
directly to the rim. For detachable double-tube tires on bicycles, 
two methods, the 1 )unlo})- Welch endle.ss wire 
(fig. q) and the "beaded edge” (fig. ii), 
account for by far the greater ]>r(>])ortiori. 
In the Dunlop- Welch tire the endless win's 
arc embedded in the two edge.sof the outir 
cover rcs])ectiv<;ly, the transverse tension 
of the fabric being transmitted to them. 
Kach endless wire is formed of three, coils, 
so as to give: flexibility to the edge of the 
cover. The ring formed by each endle.ss 
wire is smaller in diameter than the edge of 
the rim. The middle )x>rtion of the rim is deepene<l, its diameter 
being less than that of the ring of en(llc.ss wire. To detach the tiro 
after deflation, one part of the edge of the outer cover is <lepn*.sst:d 
into the lx)ttom of the rim, the opposite part then projects slightly 
beyond the edge of the rim and is pulled outside; one portion being 
got outside, the rest easily follows. Fig. lo shows the nature of the 
mutual action between outer cover C, rim /?, and endless wire W in 
a Dunlop- Welch tire. The transverse tension T on the outer cover 



is transmitted to the endless wire IF, which is also subjected to the 
reaction N of the rim. 'fhe resultant Q must lie in the plane of 
the endle.ss w’ire IF, and constitutes a radially outwanl force acting 
at all iM>ints, which in turn caust's a longitndiu.d i>ull, V, on the w'lre. 
Let d be the tli.uiuMer ot the inner air tube, /) the diaiuidiT ot the 
ring formed by the (‘udless wire W p tlie air pressure, ami d the angle 




Fig. 11. 


betw’eori T and Q. fheii lor each inch length of wire T --- pdfi^ 
Q 'Y'/cos 0; while T - C<»nibining these results, w'e get 

P - pdDJ.\ c«)s 6. If 6 - P o-2i}pdI), from w'hich the 
section of wire for a tire of any size* can he calculated. 

Ill the " bearled edge " histening, thickened i;dges oil the outer 
cover hike into corresponding edges lorine.il on the run, and are 
secnn ly held therein whi n tlie tire is inflated. 

Prevention of Punctures . — rhe outside of the tiro is cov'ered w’ilh 
a thick layer of nibber, which protects the f.ibric from injury by 
contiict with the rough road surfaces. In full roadster tires this 
outer layer of rubbe r is thinner at the sides than at tin- tread (lUe 
])ari whieh actually rolls on the ground), but still completely covers 
the fabric. In light roadster and racing tires the sides an* iiol. 
covered, and an apprecial:>l«‘ g.iin in speed or ease of driving is due 
to the greater flexibility of the co\’er thus obtained. Numerous 
puncture-proof bands and other devic»*s have been trieil with the 
objixt of absolutely jaeveiiting puncturi's, or making tlie tire .si lf- 
sealing after ]>unctur(*; but they increasi* the rolling resisLiiice, and 
therefore the etlnrt lU'cessary to drive the bicycle at a gi\'eii speed. 

Valve for Pneumatic 'Tire. -A non return viilve is p<Tnianenlly 
attiiche<l to tlie inner tube of the tire, which allow's thi* air iorce-d 
from the inflate!' to ])as.s inside tlu‘ inner tube. The mo.st commonly 
used, the Dunlop- Woods valve, consists of a sliort piece of rubber 
tubing mounted on a l)ra.ss stem, wliich has a small hole communi- 
cating from its outer end to the imiiT surface of the rubber tube. 
Nuniiiilly, the tubiii.g clost's the mouth of tliis liolo, piawenling the 
air from csca])ing Irom the tire, but lilts freely vvlieii .lir is being 
forced from the iiiflaler. The arrangimieiit of the parts lor deflating 
ami for getting access to the ruliber tubing is very simjile and 
ellectivc. Tlie cyclist should be caretiil that the small pieci' of valve 
tid)iug, aud the two fibre washers at the ends of the flexible coaiiecler 
which serve to make air-tiglit the two joints between the latter and 
the pump aud valve stem re.vpi cUvely, are always m gooil comlition. 
If c'ltlier of these sei-mingly small dehiils is out ot onh'r it may be 
im])Osal>lc to pump the tires h.iril enough; the tuc yclc l>eiug ridden, 
the lire.s may be nipj)e«l in many places between tlie rirn ami sh;i.rp 
edges on the. roa<l surface, and practically ruined. 

Tires for Motor Cars . — In the cost of upkeep of a motor car the 
tires are the most expensive item. For a slow speed vehicle an 
ordinary ste< 1 tire, shrunk or liydraulically pressed on a womleii 
wheel, is cheap and durable. At higher speeds over uneven roads 
it is le.ss siitisfactory ; the wheel, foriiiing with the tire one iigid 
lx.vly, receives violent, acce lerations vertically, due to the uneven 
road, am! is being continually shot upwards into the air out ot contact 
with the ground. thus excessive noise ;uul viluation are causeil at 
all Wilt very moderate speeds, and for passenger cars an elastic tire 
is a neces.sity. The solid rubber tire, not being liable to puncture, 
is trust\forthy if made of sufficient sectional are,a, but it is expensive 
aud lacks the conifoil aud easy running of the pneumatic, 'rim 
motor car pneumatic tire is made on tlie same lines as the cycle tire, 
but the air-tube is tliicker, and the outer cover is liuilt up with 



several layers of canvas or fabric to give the necessary strength 
(fig. 14). To provide for wear, the outer protective layer of rubber 
is considerably thickened tit the tread, when' it is also reinforced 
with two or three layers of canvas. 'Fhe Palmer coni tire is built 
up of two layers of cord (tig. 12) arranged spirally, each cord being 
compo.sed ol four strands of .six threads. The cords are flattened 
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somewhat, their narrow surfaces being together at the tre^id of tlie 
tire, and tlieir wide ones at the beaded edge. fhe anehorage* of the 

cord to the btiaded edge 

2'.-- -- obtained by steel pins 

y)assing through the loops 
ol tin: cord and into the 
canv'as beads (fig. 13). 
The cords, tread and 
beads Ix'ing all vulcanized 
together, the tire is 
practically iinjiervioiis to 
moisture, and has there- 
fore less tendency to rot 
than a canvas tire. Fur- 
ther, thfi threads, by the 
process of manufacture, 
are insulatcid each from 
the others by a laytT of 
lubber, and there is thus 
less t(‘ndency for them 
to fray or saw each other 
as the tire yieltls dur- 
ing continuous running. 
Tht*st! features of con- 
struction tend to greater 
durability. 

Styai}i^.on Fabric nf l^neuwatic 'f ive. As each portion of the tread 
Cfunes ill i.ontact with the* ground it is flatteni'd, while tin; rest of 
the* transverse section has its radius of curvatun; slightly decreased 
(tig. 3). 'Ihu^ the transverse section is rejiealedly iintlergoing 
drxim- Ihrongli a rangi; extending from flatness (radius of curva- 
ture inliuiiv) to a radius of curvature slightly less than that 
ol the nurinal section. On the longitudinal section the range ot 
Ih'xure is from Hat to a m.diiis ol cin*vatur(‘ ('(pial to that of 
the normal si'ciion. 'The latter rangi* is therefore much less 
than ttie. former, 'ilu! necessary thickness of tlie fabric and 
riil.)b(‘r to resist the air jire.ssure and punctures involves a certain 
amount ot stitliiess; consecjiieiiUy llm energy expended in the 
liexure ot the. tire is much greater than in a thin cycle tire. 'Phis 
(iiergy a,i)])ears as ln*at: flie temperature ol the covct rises until 
till' h«Mt c u-i-kmI awav by the air is eipial to that generated by Hexuro. 
At very high s])eeds tliis heating b(.com(‘.s so great as to have an 
injurious actimi on the ndilier anrl tabric. Unfortunately, the .solid 
rublier tin* is worse oJl in this respect, its elastic hysteresis, and there- 
loie tin* heating ellect, Ix ing grrat«'r than that of a pneumatic tin*. 
It is e\ ideal that increase ol the diam<*ter of the tin*-s<T,tion le.ssens 
the heating action, while reduction of diamelt'r ot the wIkm I has no 
ettect, .so long as the range of longitudinal fh xure is less than tfie 
transverse. Nearly a.ll tiie fabrics are ecpially still longitinlinally 
ancl tr.msvei.s(‘ly : but iirobably greater durability would be obt.iined 
from i\ fabtic more llexihle transversely, even if sommvhat stilfer 
longitudinally. 

l*nciimatiL J'ircs (or Heavy Loach. — E'rom the furmula tor load 
sMjiported, \V tor a given air pressure /? and vertical 

tlattenin.g y, the load su])])orted is projxutiniial to the .square root of 
tin* jiroiliK t of the longitudinal ;ui(l transversir diameters; thus a tire 
V)" • 4" is e(|uivalent to one ^4'' o". Hut the latter can be 

subjected to a much greater vertical tlattening v than the former, 
with a less r.inge of liexure of the cover, ])iobably Iwict; the amount. 
In thi.-^ event, with the same air pressures, the '^4" ■ (," tire couhl 
earry a load twice tliat of the 30" \ 4" fire. Or, it !»oth tires carried 
the sann* load, the air piessiin; in the former might l>e half that in 
the latb r, ami, its vertical flattening under normal loafl being twice 
as great, its \alue as a sjuingin ab.sorbiiig vertical nmw'enne.ss of the 
load would be double. Since the first use of jmeiiiiialic tile* for 
motor car.^, tliey have been steadily reiliiced in diameter, and 
probably fhey can be made .still .smaller with mlvantatf;, it the 
transverse .section be proportionately increasixl. 

rile lollow'iiig table gives the maximum loads and minimum air 
jn-essnres for a ttnv sizes of tires, as recommended by the Dunloji 
I’neninatic Tko Company. Pin* corresjjonding vertical flattening 
has be(?n calculate! 1 from fhe formula given above. 



Diameter. 

Section. 

Maximum 
Load ptT 
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Wh(?el. 
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In. 

In. 
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th 

Lisl.t 1 

28 

H 
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70 
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3 
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75 

1 ir(? ; 1 

zS 

3^ 
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8n 
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9«jo 

80 
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u 
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in( )o 

«5 

1 ires ( 

32 

3 ! 

1 300 I 

95 


Vertical 

l^attening. 


•10 

•ly 

■^5 


\U 

•34 


(fig. 14). Fig. 13 shovv.s a flange fastening as used for the I’alnn r 
coni tiro, the two flanges being secnri'd by a number of bolts passing 
through the rim c^f the wheel. 

Soltcf Rubber Tires (or Heavy Vehicles. Fig. 15 shows a section 
of a solid rubber lire, and rim, the rubber being ferret'd uncler 

])ressuro on the* beaded rim. 
For very heavy loails, as in 
motor omnibuses, a t\yii tire 
gives tin* best results. Tlffi 
two tiros are fastened on tin? 
same rim, at a sufficient clis- 
tanci; apart to allow each to 
biilgt; laterally as it rolls on 
the ground. 





Fastenings o( Motor Tires to Rims. —The " beaded (;dge ” ty|iG of 
JasLeiiiiig is most largely usc<], supplemented by security bolts 


Fig. 14. Fig. 15. 

Non-Skid Devices . — As a pneumatic tire flattens where it is in 
c«>ntact with the road, und(‘r certain conditifuis of road surface a 
semi li(pii«l film of mud gets inlerposed, and 
Iriclioual contact is roduci'cl to a minimum. 

'Pile vehicle has then no lateral constraint, 
and side-slip])ing or sknhling may occur. On 
a bicycle this means a clismount, jirobably a 
severe fall; on a lliree or lour w’heek*!! 
v(‘hiclo the steering control is temjiorarily 
hist. Cych* tires are usually i)ruvid<*d with 
longitudinal ridges at the tiea<l (figs. >S, 9, 11); 
the narrow surface's of the rhlg(?s jienetrate? 
the mud ainl ge t a Ix lter gri]> of tin* solid 
road surfaea*. jVlotor c.u tin's an* soiru'time.s 
left with a smrioth tread (lig. 14); fig. 13 
shows a non sli|>ping tiead with longitiulm.il 
lidges. 'J'lie l)unl«»p non-sli])ping tiead is 
hfrmed by a s(*ries ot lateral grooves al>out 
2 in. ajiart all rouml the tread. Fig. iG 
.‘.liows a tin* fitted with a non-.skid li*ather 
ban<l, to whicli liard steel studs an? la.steiied. 

Phis type of non-skid liand can lx? eitlier 
vul('.anize«l to the tire or inflepeiideiitly 
fast(‘ii(*d to the? rim at tht? beaeleil cflges. 

Pile J\irsons “ non-skid " device consists of 
chains crossing the tire at right anghis ami 
fitting loosely over its surface; they arc 
fastened at intervals to two chain rings one 
on eacli side ot the wheel, and can be easily Fig. if). 

adai»ti*d to anv tire. (.\. Si>.) 

TIREH (:uu‘. Teini), a town of Asia Minor, situated in tin* 
valley of the Kiiehuk Mendere.s {Caystrus) at the foot of Mt 
Messogis. It was the capital of the ainirale of Aidin in the i4lh 
century, and is desi ribed by I bn Batula as a fine idly with streams 
and gardens. Pop. over 14,000, the larger half Mo.slems. 
It is ('onnei'ted with Smyrna by a branch of the Aidin railway, 
and has a trade in raisins, wheal, rice, tobacco and cotton. 

TiRGOVISHTEA (Rumanian I'irgovisteci, or Tdrgovisteciy 
sometimes incorrectly written Tergovistaur Tirgovist), the capital 
of the department of Dimhovitza, Rumania; situated at the 
hurt of the ( arpathians, on the right bank of the river Jalomitza, 
4« m. N.N.W. of Bucharest. Pop. (lyoo), 9398. A branch line 
coniKtcls Tirgovishlca with the main Walachian system, and 
is prolonged northwards into the hills, where llicrc are rich 
deposits of petroleum, salt and lignili*. Coal is also found but 
not worked. Apart from the scanty ruins of a 14th-century 
palace, the most interesting building in the town is the 
Metropolitan church, still one of the line.st in the country, with 
it.^ nine towers and monuments of the princely house of 
('anlaruzino. It was founded iin 1515 by Neagoe Ba.sarab, 
builder of the famous cathedral of CTirlea de Argesh. Tirgo- 
visht'ea is a garrison town, with a cavalry training school and an 
artillery d^pot and repairing arsenal. 
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UndcT Mircca the 01 (i (1383-14x9) Tirgovishtca became the 
third capital of Walachia. In the 15th century it was sacked 
by the Szcklcrs. Michael the Brave defeated the Turks under its 
walls in 151)7. Tn the 16th century it had a population of 60,000 
and contained 70 churches and 40 convents. After Constantine 
Brancovan moved the seat of gowrnment to Bucharest in 1698, 
vtlrgof ishtea lost its importance and the population decreased. 

TIRGU JIU (often incorrectly written Terou Jiu), the capital 
of the department of Gorjiu, Rumania; situated among the lower 
slopes of the Carpathians, on the left bank of the river Jiu, 
and at the terminus of a branch railway which joins the 
maig Walachian line between 'rurnu Severin and Craiova. 
Bop. (1900), 6634. The town has a small trade in timber, 
petroleum and farm produce. Anthracite coal is found in the 
neighbourhood. 

TIRGU OCNA (Rumanian also Tarf>ul Onio)y a town of 
Rumania, on the left bunk of the river Trotosli, an affluent of 
the Sereth, and on a branch railway which crosses the G^imesh 
Pass into Transylvania. Pop. (1900), 8033. I'lrgu Ocna is 
I milt among the Carpathian Mountains, on bare hills formt d of 
ro('k salt. Outside the town stands the larg(‘st prison in 
Rumania; bc\'(.)nd this are the mines, work(‘d, siiuv J870, bv 
convicts, who rcceivi' a small wage. The thickness of the salt 
is unknown; the mines vield about ti,oco tons annually. 

TIRHUT, or Tiruoot, the historic name of a tract in northern 
India, being that portion of Behnr which lies north of the 
(ianges. It corresponds roughly with the aiuMc'nt Hindu kingdom 
of Miihila ((/.r.). Down to 1873 it fornud a single <listriei, 
which was then divided into the two distrids of Darbhanga and 
Mu^atYarpur, In 1908, when the division oi Patna was sub- 
divided, the name of Tirhut was again olTicially given to a new 
division, containing the four districts of Darbhanga, MuzafTarpur, 
Saran and Champaran : total an'a, 12,588 sq. m.; total pop. 
(1901), 9,867,373. ll is a continu(/us alluvial plain, tra- 
versed by many winding rivers, and it supports the densest 
population in all India. It is the main centre of the indigo 
industry, conducted by European planters, \shi('h is now in a 
declining condition. Other crops are riec, millets, wheat, maize, 
oiUceds,;>ugar-eane and tobacco. Apart from indigo there are 
no large inaustries. .Since the famine of 1874 the whole eoiintrv 
has been Siivcd from its former isolation by the construction of 
the Bengal <Sr North-Western railway, with numerous branches; 
but the Ganges is nowhere bridged, 

TIRIDATES, orTERiDATEs, a JVrsian name, given by Arrian 
in his Parthica (preserved by Photius, cod, 58, and Synedlus, 
p. 539 seq.) to the brother of Arsaces I., the founder of the 
Ikirthian kingdom, whom he is said to have siiecceded. But 
Arrian'.s account seems to be quite unhistorieal (ef. Partitia). 

The king commonly called Tiriuates 11 . was setup by the 
Parthians against Phraates IV. in 32 B.c., but expelled when 
Phraates returned uith the help of the Scythians (Dio (ass. li. 
18; Justin xlii. 5 se ).; ('f. Horace, Od. i. 26). Tiridaies fled to 
Syria, w'h.erc Aiigiislii.s allowed him to stay, ])nt refused to 
support him. During the next years Tiridnies invjidcd Parthia 
again; some coins dated from March and May, 26 n.c., with the 
name of a king Arsaces Philoromaios,” belong to him; on the 
reverse they show the king seated on the throne, with Tyche 
stretching out a palm hranc'h towards him. He was soon 
expelled again, anti brought a son of Phraates into Spain to 
Augustus. Augustus gave the boy back to his father, but 
declined to surrender “ the fugitive slave Tiridates ” (Justin xlii. 
5; Dio liii. 33; cf. Moiu Ancyr. 5, 54; in li. 18 Dio has 
wrongly placed the surrender of the son in 30 n.c.). 

Tiridates IT I., grandson of Phraates IV., lived as a hosbage 
in Rome and was educated there. When the Parthians rebelled 
against Artahanus H. in a.d. 35 they applied for a king to 
Tiberius, who sent Tiridates. With the assistance of L. Vitdlius 
1'iridales entered Scleucia, but eraild no^ mauitain himself long 
(Tacitus, Ann. vi. 32 sfjq.; Dft) Cass. Iviii. 26). 

The name Tiridates is also borne by some local kings of Persis, 
and by some Arsaeid kings of Armenia and Georgia. The best 
i.nown of th(‘ Armenian kings is the Tiridates (a.d. 238-314) 


who was baptized by Gregory the Illuminator (sec Armenian 
ClIlTRCll). (I' O. M.) 

TIRLEMONT (Flemish Thienen)^ a town of Belgium in the 
province of Brabant, 1 1 m. S.E. of Louvain. Pop. (i (>04), 18,340. 
It still preserves its enceinte, 6 m. in eireumh renee. I'he 
principal church, Notre Dame du Lae, begun in the 12th and 
enlarged in the 15th centuries, is still unfinished, fhe church 
of St Germain also dates from the 12th century, and contains 
a fine altar-piece by Wanpers. John Bolland, th(‘ Jesuit who 
began the eolleetion of the Acta sanctorum , was born here in 
1596. 'fhe prineipai industries are brewing, soap manufacture 
and tanning. 

TIRMIDHl [Abu Tsa Mahommed ibn ’Isa ut-TirmidhI] 
(d. 892), Arabian traditionalist, was born at Tirmidh on the Jihun. 
He was a scholar of the trailitionalist Bukhari, and m his search 
for traditions travelled through Khorasan, Irak and llejaz. 
His al-Jdmi' us-Sahlh is one of the six canonical cnllcctions of 
traditions. In it he admitted every tradition that had (’ver 
been used to support a legal decision, indicating the doetriru* it 
supported and mentioning the doctrines opposed toil. Tt was 
published at Bulaq in 1875. He also wrote the KHah ush- 
Shama'il on the character and life of Mahomet (printed at 
Calcutta, 1846). ((;. \v. T.^ 

TIROL (or TvROid), the most southerly province of lh(‘ 
Austrian Empire. It makes a great bend southwards too.avds 
Italy, !)y which it is bounded on the vS.E., S. and S.W'., while on 
thcW.it adjoins part of present Switzerland (till 1652 the 
T.ower Engacline was Tirolese, and not Swiss) and also tlie 
Austrian province of Voralberg;to the N. it borders on Bavaria 
and to the E. t]\e province of Upper Austria, It is travt rsed 
from west to east by the main chain of the Alps, which rises in 
various siuvw-eoverfMl summits, the more important being tlie 
Ortler (12,802 ft., the loftiest p<'ak in 'firol and in llie Eastern 
Alps generally), the Wildspitze (12,382 ft., (Vtzlhal groii])), 
the Zuekerhiitl (11,520 ft., Stiibai group), the lloehfeiler 
(11,559 ft., Zillerthal group), the Gross Venediger (12,008 ft.) 
and the (rross (.iluekner (12,461 ft.; both in the 'faiuTn 
range), while more I0 the south are tlie Dolomites, whir^h 
culminate in the I^U'.rmolata (10,972 ft.). It is divided into 
two very distin<'t portions by the Brenner Pass (.1495 ft.), 
connecting Die Stubai and the Zillerthal groups; over this 
pass a splendid railway was built in 1864 1867 from Inns- 
bruck to Verona, while the In'ghway oviT tlie pass has from 
the earliest times been of immense importanre from every point 
of view. The Brenner, loo, being on the main watershed of 
the Alps, separates the tw'o main river systems of which 'I'irol 
is composed. To th(‘ north this jmivlnce compri.ses the middle 
portion of the Inn valley, with its tributaries, as well as the 
upper portion of the Lech valky, all flowing towards the Danube 
and so to the Black Sea, whih* south of the pass is the great 
upper valley of the Adige or EtsGi, with many tributaries, a.s 
well as (since 1500) a portion of the upper ])rave valley, which 
phyAcally belongs U) Carinthia - all the.se (save the Drave) 
flow to •the Adriatic vSea. The area of Tind is 10,204 sq. m. 
In 1900 its population was 852,712 (all hut W'holly Romanist), 
of whom more than half Avere German-speaking, and many in tlie 
south Italian-speaking, while in (vrtain side valk^ys of tlici Adige 
sy.stem the (piaint oUl Ladin dialeel, still surviving also in the 
vSwiss ICngadine, is the prevailing longue; in the southern half 
of the region then* are a few Cierm.an-speaking among the 
Ttalian-sgeaking folk. The capital is Innsliriick, while otlier 
important towns are 'Frent, Bot/.en and Kovereto. 

The present very irregular shajie of the district is due to 
historical cau.ses. 'Hie original d’irol consisted of part of 
the middle Inn valley and of tlie uppermost portion (the 
Vintschgjui) of the Adige valley. In 1500, hy inheritance from the 
countsof Gor/, the Ikisterthal and upper Drave valley (ca.st)w< re 
added; in 1505 the lower portion of the Zillerthal, willi tlie Inn 

’ T'o .speak, as is enninifnily done, of “ th(j Tirol *' is as absurd .as 
S])eakiiig of “ the En^dand."' As rej<ards the lin.L-.lish spelling of 
the name adopt e<l throughout the Eurv. Ihit., it should, liovvevf*r, 
be staled that the writer of this article rcgaivls “ 'Pyrol " as more 
correct. — [Ed.J 
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vnlk'V from its enlranre to Kufstein, and the Kitzbiihd region 
(north-east) were all won from Bavaria; in 1517 Rovurcto and 
several oiiier pLuu^s on the present south eastern frontier were 
acfjnired IromVenitx^ ; in 1803 many fiefs in the bishoprics of Trent 
and Brix(Mi were annexed on the set'ularization of those two 
bishopries; while uruilly tlie rest of th(^ Zillerthal, with VVindisdi 
Alatrei, was obtained in 1816 from the archbishopric of Salzburg. 
Besides the great railway line over the Brenner, th(‘re are other 
lines from Botzen past Migran to Mals, from Franzeiisfestc up the 
]*usterthal to Taenz in the l)ra\'e valley, and from Innsbruck, 
by a tunnel beneath the Arlberg Pass to tli^' Vorarlberg and the 
Rhine valley. 

The majority of the population is devoted to pastoral, and in 
some dtigi ce to agneultural, pursuits, the cattle, as in otticT Alpine 
hinds, being the maiiistiy of the peasants. In summer they are 
driven u]* to the luonntain pastures (called hvri': Al men, hut Al pen in 
S\vil7.iTlanfl), which iiru, liowever, less carelully looked after than 
in Swit/( rland, partly bt'cause in many cases they have been alien- 
atnil by llui neighbouiiug hariilels to iar distant places. Forestry 
alsr) enijiloys a ot'vtain proportion of the population, but the felling 
of trees i , carried on wastefully, though less so than in lormer years. 
A few Tiiinerals are dound in llu; district, but in this department 
the saltworks of Hall, near Inrisbniclc, take the first place. In 
southern firol, silk-spinning is still one of the jirincipal industries, 
wliile gno*! l(H,;il wines an; ])rod need near Aleraii and Botzen. There 
are also som(^ l.ictories ot jireserved Irnits and tobacco. But, save 
in Ihe towns, 'find is above all a ]»as<oral l.iud. 

Tlie peasants are famous for their devotion to the Kornan Catholic 
religion, their lervi'iiL loyalty to the House of Austria, their excelhnit 
marksiu.uiship, and their love of singing and music, Uie zither biiiug 
lli« national iuslrumeut. Th<'re is a univt'rsity at Innsbruck, but 
jTiinary eibieaiiou, though compulsory, does not atUiin any very 
high degree of excellence, as in suintmT the schools arc clos(;d, lor 
ill I liatnls are then ro«pnred in the fic'lds or on the inounLain pastnrcvS. 
'I hc jnclnresuue local e<istnmes have nearly allogelfier dis.ip])eart'd, 
save ill tlui l^avsscs’crthal, near Aleran, while th<i increasing crowtls 
of ‘.tinnner visitors have largely spoilt the simplicity of the n.alives. 
J‘'ccl<'siasLica]lv, 'I'irol is ruled by the archbishop of Salzburg and his 
two sulfragans, tin; bishojjs of 'IVent and of Jliixen. Ihe country 
is <livided into 21 administrative districts {Bezirke), each composed 
ot a nuinlier ol toninmncs or civil parishes. 'I'irol sends 23 repre- 
seuLative,s to the Austrian imrlia.ineul al Vit'uiui. I.ocally it is 
rulecl l)y an iniperi il governor {ihu Statt/ialfer) who resides at Inns 
bnick, wheng too, meets annually the local legislature or Diet (the 
LandtiiK), composed (according to tlie couslilutioii of i8or) of (>8 
members; the, archbishop of Salzburg, the bishops of rrent ami 
Jh ixc'ii, and th(^ rector of the university of Innsbruck sit in ])erson, 
whiles the great ecclesiastical corporations send four dc'piities, the 
ehamlK TS ol commerce of Innsbruck, Tnuit ami Kovereto each one, 
the nobles ten, the towns 13, and the peasants 3p 

History. By far the greater portion of the region later called 
'i'irol Avas inhabiled, when it makes its app(‘arancc in history, 
by the Kaetians (perhaps a Celtic race, though some still hold 
that thev were ronnerted with the h'tinseans), who were con- 
quered (14 n.c.) hy Driisns and 'Libcriiis, and were later organized 
into the Roman firovince of Raetia. In the 5th and following cen- 
turies ihe north portion was ttailonized, first by the Ostro- 
goths, mainly hy the Jk'iionarii, hni: the Teutonic! I^angobardi 
who pressed up from the south became romanized them- 
selves, so that the douhlt! rha racier of the inhabitants of 
the land appetirs quite! early. In 774 the Carolingmns con- 
quered the Langobardi or Lombards, and in 788 the Baiouarii. 
r>nl the officials charged Avith the rule of lliese parts gradually 
became semi-independent, partienlarly the BaA^arian dnkes in 
the region north of 'frent. Some timi! alter the break-np 
of that dnehy in 976, the emperor Conrad TT. entnisted all 
l(*niporal poAvers in t he northern region to the bishop of Brixen, 
and in the southern portion to the bishop of 'frent, ^letaching 
these southern distri('ts from Italy (to Avhich they had always 
belonged, save from 951 to 962, Avhen the march oi Verona was 
juincxed to the duchy of Carinthia) and incorporating them with 
(hurnany. 'bhe bishops, in their turn, had to exercise their 
tempond rights through lay vassals, of whom the most powerful 
in the couise of the 12th century were the lords of AndetTis, 
near Munieh. On the extinction of this family in 1248, most of 
their fiefs Avere given by the two bishops to the fathcr-in-hiAv of 
the last lord of Andeehs, Albert, count of Tirol. This new 
family took its name from the still existing castle of Tirol (Later 
Roman, "feriolis), above Meran, in the upper Adige vallev, and 
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is mentioned for the first time in 1140. Albert \s elder daughter, 
Adelaide, married Mcinhard, eount of Gorz (north of Trieste); 
their elder son Mcinhard (d. 1295) took Tirol, and the younger 
Gdrz; but in 1500 the latter's line became extinct, and the 
elder line inherited ils possessions. J>ong before that time the 
senior branch of the elder line had ended in Margaret, nicknamed 
die Maultasche (the Pocket-mouth), Avho, in 1342, marricud Lo^js 
of Brandenburg (d. 1361)' whose only child Aleinhard died 
in her lifetime in 1363; 'birol accordingly passed by agreement 
in the latter year to the junior branch of the elder line, the 
Ilabsbiirgers, dukes of Austria since 1282. In this way Tirol 
came to the dynasty which has ever since held it (save 1805-1814). 
From that tijno oiiAvards till [665 Tirol was generally entftistcd 
to a cadet of the Austrian house, who ruled first at Aleran, and 
from about 1420 at Innsbruck, as a nearly independent prince; 
but since 1665 the province has been governed from Vienna. 
We have noted above the manner in which the limits of Tirol 
were gradually extended. Sevenil of these additions Averc due 
to life archduke Maximilian, who ruled Tirol from 1490 
oiiAvards, Ixicoming emperor in 1493 and dying in 1519. His 
memory is still cherished in the district, for he conferred on 
it the title of Gcjiirstctc Grafschajt, spent much time in it, 
and erected in the chief church of Innsbruck a sumptuous 
rnonum(‘nt as his tomb. 

Owing to ils position astride of the Alps, and so commanding 
the road across them, Tirol has often Ijccn the scene of sharp 
fighting. In 1499 the Swiss AV(.)n a victory in the Calvcn gorge 
(near the hcjid of the Adige valley) against Maximilian, which 
resulted in the Swiss gaining their practical independence of the 
empire. In 1703 the BaA^arians and French, during the War of 
the Spanish Succession, took Innsbruck, but were then driven 
ba(‘k. In 1805, by the Peace of Pr(‘ssl)urg, Napoleon forc^ed 
Austria to hand over Tirol to his ally, Bavaria, which held it tih 
j8r4. On the outbreak of Avar (1809) between .In*ance and 
Bavaria, the people rose in r<A^olt. 'I’lieir leader Avas Andreas 
1 Infer (b. 1767), a small innkeeper of the Passeyerthtil, and 
under him the peasants r(p(‘aleilly dehialcd the Bavarian, 
French and Saxon troops. 'Ifiree times (April 13, May 29 
and Aug. 13) did they (lri\T thc! foe out of Innsbruck. On 
the 15th of August, J infer, yielding to the popular aWsIT, assumed 
the government of 'Firol. But in Octobta* the ill-sinress of the 
Austrians against the Frem l) clscAvhere forced them to conclude 
the Peace of Vienna, by which 'Pirol Avas definitely secured to 
j Bav^aria. 'I'lie peasants refused to believe in the bad news, 
and continued to resist iIk! Frencli, but Avere at last overpoAvered 
by numbers. '.Die French occupied the Passeyerthal on the 
23rd of November, and JLifer was obliged to seek shelter in u 
hut on the mountain pastures. Here he was betrayed by a 
neighbour to Die French (Jan. 27, f8io), Avho look him 
captiAT to Mantua, where, by express order of Napoleon, he 
was shot (Feb. 20, 1810) fur the sole offence of being loyal 
to his emperor and his naliA’e land. His bones now lie in the 
great church at Innsl)ru< k, side by side Avith those of his two 
chief supporters, the Capuchin friar and army chaplain, Joachim 
llaspinger (d. 1858), and the peasant, Joseph Speckbacher. 

See in j^^rneral vol. xiii., Tirol (Vienna, 1893), of the great oKicial 
work rnlitli'd Die oesfevreicfiisch-tingarisi he Monarchic in Wort 
und raid. I he lollowing more s]>ecial works may be. consulted : 
A. Achleitner and IC. U])l, 'Tirol tind Vorarlberg (Leipzig, 1805); J. 
Alton, Dir ladinischen Idiomen in Ladinien, Groden, Fascia, Biichen- 
stein, Awpczzn (Iiiiisl>nick, 1879); K. Arens, Das tiroler Volk in 
seinen Weisthilmern ((rotha, 1904): VV. A. Baillie Cirohman, L irol 
and the Tirolese (J.oTidon, 1870), Gaddings with a t^rimiiive People. 
(2 vols., J^nidon, 1878), Short in the Alp^ (Lonrlon, 1890), and 
The Land in the Mountains (1907); Miss JL 11 . Busk, The Valleys of 
Tirol (tendon, 1874); Ji. H. Compton and W. A. Ikiillie-Grohman, 

'/ vzu/ (i.ondon, 1908) ; J. JCggiT, (/c.sr/e/r/t/c Tirol s (3 vols., Innsbruck, 
1872-1880); J. (iilbort and G.C. Churchill. The Dolomite Mountains 
(London, 1864); M,ix Ilaushohr, Tirol (Bielefeld and Leipzig, 1899); 
J. lhn\, Tirols Erhehung im Jahre /.V09 (Innsbruck, 1909); Alfons 
Hjiber, Geschichte d. Vereiuigung 'Tirols mit Ocstcrreich (Innsbruck, 
A. Jiigi'r, Geschichte d. lamfktandischen Verfassung von 'Tirol 
(3 vols., Iniisliruck, 18S2 1883); W. D. McCrackan, The Tyrol 
(London, 1903) ; F. Gefele, Geschichte dcr Grafen von Andeehs (Inns- 
bruck, 1877); L. IhirtschelltT and H. Hess, Dcr Hochtourist in den 
Ostalpen, 3rd cd., 3 vols. (Leipzig and Vienna, 1903); E. Richter, 
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Die Jirsihiiessuttt' ifer 0 <ttilpcn vols., Merlin, ; A. 

Schaiibach, lh'itt^(he Alpru ( 2 tu 1 etl., 3 \'uls., Jt'iiu., i8(>5-i87i); 
Chr. SchiK'lltT, Landtskitniic eon Virol (linisbriick, 1872): F. A. 
SiniKiclier, Hritro^e zur (usihichtc dvr bischu/L Kirchc Stiben und 
Urixen (n .illy s])eci.'il UTritoruil history of Tirol) (10 vols., Mrixen, 
1821 J* Staltler, Tirol und Vorarlhcr^ (2 vt»ls.. Innsbnick, 

1830 -I A. Su initzer, iteschichtliche umi I\ulturtirschi( JitlicJie 

Wandintn^en dunk Tirol und Votatlbcrg (Innsbruck, 1005); 'I'h. 
Vi rnalAen, Alpcm^a^cn (kirgely Tirolese; Vienna, 1838); Metla 
Weber, l^as land Tirol (3 vols., Innsbruck, i837- i<S3S); Mailin 
Wilekons, /)/> Alpemrirtlisrhaft dev Schivciz, ties Algou^ und der 
'’jcAoesterycichisthen Alpcnhinder (Vienna, 1871); 1. V. Zin^^erle, 

Sa^en, jMonhen, und (ichrouihc aus Tirol (Innsbruck, 1850); L V. 
Zm.^erle aiul K. 'I'h. von Inaina-Sienn'gg, Die tirolisthen U'eisthiimer 
(4 voV^., Vienna, 1873-1888). (W. A. M. C.) 

TIRSO DE MOLINA, tlu' pseudonym of (kibriel TvWvz 
(1571-1641), Spanish dramalisl. Horn at Madrid in October 
1571, he studied at the Alcala dc ITcnares, joined the Order of 
Merev on the 4th of November 1600, and made his relit^ious 
profession in the Monastery' of San AntoHn at Guadalajara on 
the 21st of January 1601. He was a dramatist of ten ;^ears’ 
standing nhen he va.s sent by his su])eriors on a mis.sion to the 
West Indies in 1615 ; returning to Europe in 1617, he resided 
at the Mercenarian monastery in Atadrid, took part in the 
prcx'eedings of the Academia poclica dc Afadrid, (ounded lA' 
Sebastiati Franelsi'o dc Alcdrano, eom])eted in the literary' 
toiirnaincnts then \\\ vogue, and wrote copiously for the stage. 
His first publication, the incomplete Ci^urrales de Toledo 
(lic'cnscd in 1621, but a])parently not published till 1624), is a 
miscellany, (onlaining short tales, novels, verses and three 
plavs ; one of tlu' novels, Tm Tres moridos hurhidos, probably 
derived from II Fieco da Ferrara's Mamhria)m, and the play 
entitled El W'y'donzoso en palacio are admirable examples of 
Vvitt^’ contrivance, 'rhe preface to tl.e Cigarrales de Toledo (the 
second part of which was never prinUxl) states that Tirso de 
Molina had already written three hundred pla\s, and at this 
period of his carc'tT he was second only to his friend Lo])e de Vega 
in popularity. He avowed himself hostile to tuUcranismo in 
the Cii^arrales de Toledo, and made numerous enemies by his 
atta<‘k> on tlie new sehool in such pieces iis Amar par aric mayor 
and Ta Celosa dc si misma. 'fhe realistie character of some of 
hiseprodueVons piovided his unsm eesslul rivals with an excuse 
for denouncing him as a c'orruptcr of public morals to the 
council of Fasti lc.‘ in 1625, and, though no legal action was taken 
against him, he appc*ars to have been rc‘primandc‘d privately. 
In 1626 it w'as deemed advisable to transfcT him to Salamanc'a, 
and 'Firso de Molina left Aladrid determined to write no more 
for the stage. Though one of his plays, La Huerta de Sa}i Juan, 
is dated 1626, there is no proof that it was begun after his ejepar- 
ture from Aladrid, and be seems to have kc'pt to his resolution 
for eight years. Hut he had not lost his interest in the thoalng 
and felt justified in publishing twelve rc‘presentative piec-es 
as the first part of his dramatic; works (1626). This may lie 
taken as a formal protest against the weakness of those W'ho had 
sacrificed him to h ypocTitic al clamour. In other respec ts he was 
submissive, and worked zealously on behalf of his order in which 
he rose to imporUint positions; he became superior of the 
monastery at Tnijillo in 1626, was elected later to the posts 
of reader in theology and defmidor y^eneraU and in May 1632 
was appointed chronicler of tlie Order of Mercy. His Deleitar 
apYiYvechado (1635) is a devout counterpart of the Cigarralcs de 
Toledo, much inferior to its predecessor in interest; a .scc|nel was 
promised to this collection of pious tiles, pious lyrics, and autos, 
but, as in the rase of the Cigarralcs de Toledo, the continuation 
never appeared. Tw'elvc plays constUiite the third part of his 
dramatic works whic h was published (before the sccrond) in 1634 
under the nominal editorship of the writer s nephew Francisco 
Lucas de Avila, but the existence of this nephew is doubtful. 
The second part (1635), the printing of which was paid for by 
the confriilernily of St Jerome, contains four plays by Tirso de 
Molina, and eight written b>' him in collaboration with otl«*r 
dramatists; one* of these c'ollliborators was Kiiiz de Alarcon 
((J.V.), but the inlcnial evidenix* goes to .show that 'J'ir.so dc 
Molina the predominant spirit in these litenirv' partnerships. 
The iourlh part of Tirso’s dramatic works (1635) and the fifth 


(1636) each contain twelve plays; tlie haste with winch lluse 
five volume's were issued indicates the natural desiir of a great 
author to .save some part of his work from destruc lmn, and the 
apiM-aranc'e of a supposititious ncpliew’s name on the tillc'^iagcis 
of the last four volumes indieaU's the equally iiaUn al dc sire of 
a prominent monk to a^iid conflic t with the authorities. A 
sixth volume of dramatic! pieces, consisting of light comedic-s, W'as 
announced; but the project was abandoned. M'bat dramatic 
composition still entertained the scanty leisure of Tir .o’s old agc! 
is .shown by the fact that the fragmentary autograph copy of 
Las Quinas de Partugfil is dated thci Stii of March 1^38; but liis 
active! c‘arc*c*r as a dramatist endt'cl two \ e.'irs earlic r. He was 
absorbed by other duties. As olHcaal chroniekr ol his order, 
he compiled the elaborate Ilistoria de la merced, whit h ocxupled 
him till the 24tli of Dc'ccmbcr i63(), and still survives in manu- 
script. As a tribute to the (‘ount de Sastago, wLo htid acc'c'pted 
the dedication of the fourth part of the plays, and who had 
probably helped to defray the publishing expenses, Tirso de 
Molina is said to have compiled the Ceuealoii^ia dc la casa de 
Sdsiago (1640), but the ascription of this geiuralcwic'al work 
is disputed. On the 291,11 of September 1645 ^^ 1*80 de Molina 
became siqxTior of the moiuisLery at Soria, and died there on the 
T 2th of March 1^48. 

It is only within the last few years that it has become possible 
tcj give an outline of his life ; it will always be inijiossible lor 
posterity to do justice to his genius, fur but a Iracticjn ol 
his plays have' been presei*\Td. 'I'he earliest of his extant 
picx'cs is dated i()05 and bears no sign of iinmalurily ; in 
1624 he bad written three hundred plays, and in 1634 Im* 
stated that he had composed four hundrc'd within the 
previous twenty years; of this immense Jirodiiel ion not morc! 
than eighty plays are in c.‘xistencc‘. 'Firso cle Molina is univer- 
sally known as the author of El Jhirlador de Sevilla y con- 
vidado de />/cc/m, the piece in which Don Juan is first presented 
on the stage; but El Jiurlador de Sevilla re]>resents only one 
aspect of his genius. No less remarkable than his iTpn sen- 
tation of perverse depravity in El Biirlador dc Sevilla is his 
dramatic trc'aLmeut of a philosophical enigma in El Condenado 
par desconfiadtf. 'Fhough manifestly attracled by c‘\c;eptional 
oases, liy every kind of moral aberratiejn, by the inlamous and 
the terrible, his range is virlually unlimited. He re\eals him- 
self as a mast(?r of historic'al interjirclat ion in f.a Dnidenria de ta 
miijer and of tragical pathejs in La Vengnnza dc Tamar \ his 
sympathetic-, malicious wat finds dramatic; exprc'ssiou in EL 
I'crgouzoso HI palacio and Don Cil de las adzas verdcs, and the 
fine divination of femininci character in Averi^iielo Targus and 
f.a V ilUuia de i'alUcas is ineomparablc!. Tirso de Molina has 
lU'ither Impe cle Wga’s inventive resource nor Ins inflnlUi 
.sc'duclion; he has nt'ither (.'alderun’s idealistic: visions nor his 
golden music:; but he exceeds Lo[>e in massive inteilc-c Uialpowc-r 
and in artistic: self-restraint, and he exceeds (alderon in humour, 
in creative facility, and m dramatic; intuition. 'I'hat his rc-puta- 
tionV'xtended beyond the IN rcnc-c-s in his owai lifetime* may be* 
gat hc‘red from the laeL that (. Shirle)’’s Opportunily is deprived 
from El Cash go del penscque; but he was nc‘glec;ted in Spain itself 
during the long period ol Calderon’s supremacy', and his luuiie was 
almost forgot tem till the end of the iSth ceqtury,when some of 
his pieces wctc timidly rec ast by J )ic)nisi() Solis and latcT by Juan 
Carretero. 'J'he renaissance of his fame;, however, dalcts iroin 
i83c>-i 842, W'hc:n an inc:ornplete but serviceable edition of his 
plays was published liy Hartzenbusch ; and he is now aceepted 
as among the gn*atc!st dramatists of Spain. 

Biblioouaphy. — “ Comcflias c“>cogi(las," cdiUfl by J. li. Hartzen- 
biisc’Ji in the Jiibliotira dc autoves espaiioles, vol. v.; “ Comedias,'^ 
editc 5 d by 11 . CotareJo in Uk'. Ntwva hihlioteca de autores espanolcs 
(suppk-jiiciitary to HarLzcid)iisch's edition); P. Munoz 1 ‘efia, T.l 
Tvatro del Miustro Tirso dc Molina (Madrid, 1889); JL (iotvuelo y 
Mori, Tirso de Molintt ; investigariones hio-hibliogvdfu os (Madrid, 
1 893) ; M. Meiic-ndez y IMayo, Eshuiios de critit a litcraria; segunda serif, 
pp. 131-198 (Madrid, I S93) ; K. Meiiciidez PuIaJ, Uiscuiso ante la Keal 
AeadcMiiia C!spafiola; “ Jd ('oii(h*nado ])or desconlia<lo ’’(Mattrid, 1902) 
and Mas sobrc! las fuc'ntes del condc'nado por ilrseoniiado * in the 
}htlleiin hispunitiuc, vi. ^8 ^44; A. Alorcl-Fatio, Eludes suv VEspagne ; 
troisUmc seric, pp. 25-72 (Paris, 1904). (J. F.-K.) 
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TIRUPATI, or Tripf.tty, a town of British India, in the North 
Arc ot district of Madras with a station on the Madras railway, 
^i4 m. N.I'l. ot Madras city. Pop. (looi), 15,485. It is famous 
for a lcin])le on the* neighbouring hill of 'riruniala, 2500 ft. above 
the sea, wtiirh is one of the mast frequented places of pilgrimage 
in southern fndia. "I'he town exmtains numerous temples con- 
ncc'ted with the shrine of 'Firu mala, and is noted for its brass- 
work and wood-carving. 

TIRYNS, the Tipws riixf-ocmra of llomor (II. ii. 559), a 
small Pedoponnesian city, in the prehistoric period of the 
Ac haean race, long before the Dorian i!i?migration. It stood 
on a small rock in the marshy plain of Argolis, about 3 m. from 
the s(‘a, and was fabled to have b<*en founded by King Proetus, 
the brother of AcTisius, wlio was succeeded by the lic^ro Perseus. 
It was the sc'ene of the early life of Herac les, wlio is hence ciilled 
'I’irynthiiis. d'he massive walls, which appear to be of earlier 



Fig. I. — ria.n of the Palace* in the* Upper Part of Tiryns. 


I, Main in llic* onh-r wall. 
lnn<T gate, ;q)]»ro:i.chcd be- 
tween massive walls. 

Mean ])roj)yl leiiiii. 

■p tuner jM'o])ylaenm. 

3, ('oiii t (ai’/A7j) sniTonndc*d by a 
c'Dlonnade on lluee sides: 
llie alt;ir to /asis Ilc*rc<*ns is 
l)y thc! entrance. 

o, ])oi tie.<>ol the inegaron. 

7, innc*r ])orch. 

cS, Mei^a.i'on, with roof sii])])ortc-d 
on four c'olunm;, and llio 
circidar hcvirlti in the 
middle. 

g, Baih-room and small 0aAa/ti«. 

10, 10, Chambers round lice; gi'c*at 
court. 

II, II, C.uard chambers by thc^ 

main ^tropylaenm. 


12, J^issagc^ (\avpi]) from the* main 

l)ro]n’lat;um to the sc*coiid 

llOIISt*. 

13. Courts of the* scconil 

house;. • 

1 1 , Megaron. ^ 

13, ('hamlxTs {Odxa^oi). 

TCi, Passage to the rock - cut 
stairs. 

17, Small postern door in the 

sc'iuicircular ]>asti»)ii, ap- 
]iroach<;d bv tliglit ot rock- 
011 1 sleeps. 

18, iS, Mas.sive outer wall of 

city. ^ 

ig. Inner wall I0 guard the en- 
trance passage. 

20, l^irtof out(?r wail, with inter- 
mediate passage and rows of 
chamhcTs, as shown inlig. 2. 


type than those of Mycenae, W(*re said to have been the work 
of Cyclopean masons. Its period of greatest splendour tvas 
probably between the T4th and T2tb centuries u.(\; in Homc'rict 
and subsecpient times it w'as usually subject to Argos. Thc 
palacxMvas probably liurnt at the time of the Dorian conquest. 
After the Spartan defeat of Argos in 494 B.c. Tiryns regained 
temporary^ independence, and tlie Tirynthians fought on the 
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Greek side at Plataea, while the Argives held aloof. Soon after, 
in 468 B.C'., Tiryns was finally destroyed through the jealousy 
of the Argives, and the site has been deserted ever since, but 
for a brief occupation in Byzantine timc*s. 

Kxciivations made* in iSS.^-iSS^ by Scldi(‘mann and D6r])fcld 
over part of the rock on which I'iryns stood have c.*x])()scd a most 
interesting building, wliich oilers the most coin])l(‘tc example of^a 
palace of thc Mycenuu-an age in (invee. Tlie rf)ck on whicfi Tiryns 
IS built is of an irn-gnlar oval shape, about 330 yds. long by 112 at 
tin; widest pari, and is surrounded by a v<‘ry massive wall, varying 
from 30 to p) It. in thickness and avi-ragiiig when complete about 
50 ft. ill height, measuring from its basi; oiitsidi*. Inside, the wall 
was jirobalily not iiu>re than 10 01 12 ft. high above tin; grouinl, so 
the inasoniy acts as a retaining wall to a considvrablo de]ith oflH'arth 
which covers the rock (s(>e fig. 2 below), 'flu; wall is built of very 
large liammcr dressetl blocks, some as nincli as 10 It. long by 3 It. 3 in. 
or 3 It. o in. wide, with smaller ones to fill up the interstice's. 'I'ho 
whole; was bevlele-d, imt in mortar, but in clay, which lias meistly 
be*e*n washed out of I he joints; originally the surface; was probably 
])rolecte;d with a coaling of stucc.o. The; only jni]Kn*lant gate-wsiy, 
whicf^w'as eni the east side, away from Iht; sesi, piobably K'si'inbled 
the “ liem gate* " at Mycimac. Tin* other (*nliance‘S an* mt'n; slits 
in the wall. One of the'se anel th*; chief gate are* shown in lig. l. 
Inb'mally the; are-a e)t the city W'as divide'd by e:ross walls into thre*e 
parts at succe*ssive* h*ve']s. The l<>we*st and nii<hlh^ divisions have* 
not yet be‘<*n e.vravated; the iqiper part at the south eiul of the rock 
W'as coinplete'Iy expos(;d in iJS<S| TiStS3 by Schlietnann and l>dipfe>Id, 
aiiel tlie almost ea>mj)Ie te jilaii of the* various structure's cle*arly iiiadt; 
e>iil. 'Phis <livision contains tin* j^alace* of the nde‘r ot I’iryns, a 
building which shows car(*fnl and skilhil e onstrnction, e-laboraic 
eh'e'oration, anel a we‘]l-arra.ng(*d fdan, suitable; to the; wants of a 
we'alihy anteieaalie; e.hie f, wIk) live*il in a mamie r which ])artly ree all*. 
tlie; luxui y ol an ( Oriental king, and also rt se*ml)l<*d the* feudal state; 
e>f a m(‘die*val bare)n, siirroiineleM] by a crowd of vassals. hVeim the* 
main gale, which was de‘h*nde*el by a towe*r, a strong passage* led 
be twe e'ii llu* outer wall ami an inne r erne to an inner gate;, thence* he 
a j)re.>pylaeum e)r double; ju)rch, with twe) wooden ce)lumns on e;u;h 
side, aelje»ining w hich we*re; chambers for guards. 'rhe*n came* aunt Iut 
similar, but sinalh'r ])i i»p\’lae‘um, ami e>j)])()site to that was the; 
e*ntrancc to the; gre'at e'emrt (avAli), ne*arly 33 by 70 It., in whieh 
stands an altar or pit ot saci ilice, in a ])osition similar to that occiq »ied 
l)y the all.ir ot /i iis lle‘re-.e*ns in the late*!* (Ire-ek house. This cemrt 
w.is surroumh'e! by woode n columns supj»orling arool, like; a ineelii*vai 
e.le)ist<;r; em the; se)uth side; arc ch;nid>e*rs lor Ji 1te*nel;ints {HdKafxot). 
On thc nenth side; is the* great hull (atyapni'), with an enite*r ])orlice) 
siipiieerte'd by two columns (aWotxra) ami all inm*r vestibule (irfnifio/uos) 
w'ith threio eloors. 'fhe hall is about, p) by 30 ft., w'lth a circular 
he;aith in the.; (:(;ntrc {fo-ria eir 4 tr\^dfta). hour columns* siq)]ioi te;d 
the; roed, the ct;ntral part of whie'h pie>ljal)ly rose; above flu; rest 
like; a me;die*val " lantern.'* On tlie weist siele of the hall are a 


A, On1e*r base; of wall. 

B, Jn.siele; leve*l eil city. 

C, ('diamlMTsin tliejthick- 

jiei.ssof the wall operil- 
ingoutof llicgalle-ry. 

D, (ialleav, with roe)l 

torme'doi ]>re>je*cting 
coursers ol stone in 
large bloe:ks. 

K, 'I'oj* of main wall, 
pave;d with clay. 
ie;ve;l witli the; iilsule. 
I*', WeMxUn e.ohimns on 
existing si erne; b.ise* 
ieirininga jiorticuseu 
covered I w'alk along 
I he; teip eif the; wall, 
tr, (Juli‘r w'all f»f tlie 
ceiloiinade; built of 
brick, now missing. 
H, I'rohable root of thc 
eoleninado eif w’eiexl, 

covered with lx.;aten 
clay. 



I'lG. 2.— -Seed ion through tlie Outer Wall 
of the City at 20 in lig. i. 


nnmbe'f of small chambers Aa/^fn) , and a bathroom about 12 
by 10 ft., with its floe>r formeil of onei gre;at slab of stone, slojx'el 
so as to eirain out at one side thnujgh a pipe which pas.se*.s througli 
the wall. In additic»n to this tlie;re is also a soconel sv^stejin, with 
eipeii courts, hall anel chambers; this has been ge;iierally supposcel 
to be* thc women’s epiarters, but there is no authority for such 
tiuplicatiem, anel it is possible that it shenild rather be e*x])laincd as 
another henise. It is appreiachen in a venv eircuileuis way, either 
bva pas.sago loaehng from a sielo door in the main propylaeum 

eir by anothor long passage wliicli winds round the back of the chief 
hall, anel so leads by a long flight of step.s, cut in the rock, te) the little 
postern cleior in the semicircular bastion. A staircase led to an 
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upper lloor. 'Phe circuit wall round the palace is more strongly 
constructed than the rest. On the south is a gallery built in the 
thickness of tiio w.ill, and roofed by projecting courses of stone; 
and chambers or storehouses open out of this gallery. Tlio wall 
on the east side has a similar arrangenuMit (see ^g. 2). At the 
tup level the wall was covered by a colonnade of wooden pillars 
rCv'itiiig on circular stone blocks. This supported a fiat roof 
am I wiyj open to the inside of the fortress. The back of tlie 
cdnuinade was built of brick, and is now missing, as are all tlui 
brick parts of the palace, owing to the bricks liaving been onlv 
Min -dried. 

Ihe metho<ls of construction employed in the 'Pirviis palat'o are 
of the highest interest. The foundations and about 3 ft. of the 
walls above the ground are made of large blocks of stone bediled in 
clay; Above this the wall was of brick, sun-dried, and covered with 
stucco. The upper storey was probably of wood. Some of the 
t!ire>lM.)lds of the doors were massive blocks of stone (AdiVoj oeSdv) ; 
othfis were of wood (8/>i/iVos ouSds). Wood was alst) ii.sotl for all the 
column doorposts, and antao (nafiatTrd^es) . and in some cases the 
walN of iht! rooms were lined with wood, carefully fixed by dowels, 
the holes for which still exist. The <loors had pivots of bronze 
revolving in well-tlttojl bionze cup-likc sockets let into the 
thresholds. In the ineg.uoii and other rooms the floors are of good 
concrete decorated with a simple series of incised lines, colouretl blue 
and red. 1 he .stucco of the. internal wall is decorated with bold and 
verv eitectivo pat terns- -birds and scroll work and other decorative 
«ledgns. 'I ho bt‘st proservecl painting shows a scene from a bull- 
fight. Both subjects and style show close analogy to the paintings 
in tlio palace at Ciiossus in Crete. One example of ricli and costly 
deco.vition remains — part of a frieze of white alabaster, sculptured 
in relief with rosettes and interlacing patterns, and studded with 
jew'cl-liko pieces of blm^ glass or enamel, the OpiyKos Kvdvoio of 
OiL \ii. 87. Turther excavations in the lower parts of the t;ity will 
probably bring to light the dwelling-' of the citizens wh<.) garrisoned 
Iht, place. The great bulk of the Tiryiithi.uis must have lived in 
houses outsivle the citadel, but under the shelter of its protection, 
just as in nvodieval Italy villages grow up round the castles of anv 
pow erful lord. The relation ol the palace at rir\ms to those dcscribetl 
in the Homeric poems has given rise to much disciisruon. d'ho case 
is somewhat altered by the discovery of several other early housts, 
of .similar character, but not identical in pl.in, at iMyctiiiae and else- 
where in Greece; these tlo not, for examjilo, show the duplication 
of the essential parts of the house found at 'rir\ms. It is now' gener- 
ally rcc».>gni2cd that, w’hilc the general cliaracter of the palace at 
'I'iryns is invaluable as illustrating the type of house in the mind 
of th(3 Homeric poet, it is a mistake to appeal to it for the 
explanation of details of arrangement such as probably varied 
considoraluy according to the conditions and re^piiicments in 
dillVfcnt cas«^. 

H. Schlicmann, Tiryns (London, 1880); Schiichhardt. Schlie- 
ma,in‘s Excavations, tran^. E. Sellers (London. 1801); C. Tsountas 
and J. I. Manatt, The Mveenaean A^e (London. iHoy). 

(J.H. M.;E.Gr.) 

TISCHENDORF, LOBEGOTT FRIEDRICH KONSTANTIN 

VON (1815-1874), German biblical critic, the son of a physician, 
wa.s born on the i8tli of January 1815 at Lengenfeld, near 
Plaiien, in the Saxon Voglland. From the pmniasium at 
Phiuen he passed in 1834 to the university of Leipzig, where lu; 
was mainly influenced lyv J. G. B. Winer (1780 1858), and 
began to take special interest in Nmv 'restament criiirism. In 
1838 he took the degree of doctor of philo.sophy, and then be- 
came master at a school near lAu'pzig. After a journey through 
southern Germany and Switzerland, and a visit to Strass- 
burg, he returned to Leipzig, and .set to \\ork upon a 
critical study of the New Testament text, following the 
guidance of Karl I^chmann. In 1840 he qualified as univer- 
.sity lecturer in theology with a diss(*rlation on the recension.s 
of the New Testament text, tlu* main part of which re- 
appeared in the following year in the prolegomena to his 
first edition of the New Testament. These early textual 
studies convinced him of the absolute necessity of new and 
cxacter collations of MSS. From Gctoligr 1840 till January 1843 
he was in Paris, busy with the treasures of the great library, 
eking out his scanty means by making collations for other 
scholars, and producing for the publisher, F. Didot, several 
editions of the Greek New Testament, one of them exhibiting 
the form of the text corresponding most closely to the Vulgate. 
The great triumph of these laborious month.s was the decipher^ 
ment of the palimp.sest Code:^ Ephraemi Syri Rescriptus, of 
which the New TesUiment part was printed before he left Paris 
and the Old Testament in 1845. His success in dealing with 
a MS, much of which, owing to the fact that it had been rewritten 


with the works of Ephraem Syrus, had boon illegible to earlier 
collators, brought him into note and gained support for more 
extended critical expeditions, fiVoni Paris he had paid short 
visits to Holland (1841) and England (1842). In 1843 be visited 
ltal\', and after a stay of thirteen months went on to Egypt, 
Sinai, Palestine and the I^want, returning by Vienna unci 
Munich.^ From Sinai he brought a great treasure, forty-three 
leaves of what is now known as th(‘ Codex Si^iailicus. He k(‘pt 
the place of discovery a secret, and the fragments were* pub- 
lished in 1846 as the Codex Fr jderico- Augusta fius, a name gi\'en 
in honour of the king of Saxony. He now became professor 
extraordinarius in Ixfipzig, and married (1845). Jn the same 
year he began to publish an account ol his travels in llie f'.ast 
(2 vols., 1845-1846). In 1850 appeared his edilion of the 
Codex Amiatiniis and of tlie Septiiaginl version the Old 
Testamemt (7th (‘cl., 1887); in 1852, amongst othei works, his 
edition of the Codex Claronionlanus. In 1853 and 1850 he made 
a .second and a third voyage to the East. In the hist of thesig 
in which he had the active aid of the Russian govt rninent, he 
at length got acert'ss to the remainder of the preeicus Sinaitic 
codex, and persuaded the nu>nks to present it to the tsar, at 
whose cost it was published in i8()2 (in four folio volume.s). 
In i86() he was given the style of “ von ” Tisclu ndorf as a 
Russian noble. Meanwhile, in 1859, he had been made professor 
ordinarius of theology and of biblical palaeographw this latter 
])rofessorship being spec ially created for him; and another hook 
v{ travel, A us dem heiligen I .unde j appeared in 1862. Tischen- 
dorf's Eastern journeys were rich enough in other discoveries 
to deserve the highest praise.*'^ Side by side with his industry 
in eollec ting and collating MSS., Tiscliendorf pursued a constant 
eourse of editorial labours, mainly on the New IVstfinient, until 
he was broken down by overwork in 1873. He died on the 
7lh of Dec ember 1874 at Leipzig. 

The great edition, of which tho text and apparatus appcaretl in 
iSoi) and 1872,-* was called by himself editio vtii.\ but this nuiulxM’ 
is raistid to twenty or twenty-one if more reprints from stertitilypo 
])laU;s and the minor cslitions ol his groat critical texts are included ; 
posthumous prints bring up Iho total to forty-one. Four main 
recensions of Tischendorl's text may l.)0 distinguished, dating res])ec- 
tively from his editions of 1H4T, i8.|9, 1859 {ed. vu.), 1800-1872 
{f(i. via.). Tho edition of 1849 may be regarded as Instorically lli(‘ 
most important from the mass of now critical material it used ; that <.»f 
1839 is distingiiishccl from Tischoiulorf's other editions by coming 
nearer to the received text; in the 8th edition the testimony of tho 
Sinaitic MS. roc i;ived great (probably too great) weight. 'Iho 
readings of the Vatican MS. were given with more exactue.ss and 
certainty than had been possible in tho earlier editions, and tho 
editor had also the advantage of using the publisheil lahoins oi 
S, l\ 'rregcllos. 

Much less important was 'risclumdorf's work on the Greek Old 
Testament. His edition of tlie Koman text, willi the variants ol 
the Alexandrian MS., the Godex Ephraemi amt the E'ridvi ico- 
August.inus, was of service when it appeared in 1850, but, being 
stcrwlypod, was not grciatly improved in sub.sequeiit issues, its 
iinperfec Lions, m't'ji within the limited liehl it cov'ej's. may ho jiulged 
by tlie aid of G-. E. Neslhi's a])pendix to tins otli issiio (i8.Soh 
Besides this may be mentioned editions ol the New Test.imcnt 
A])ocryph?^ [Do Evangelionim apocryphoruin ori^ine et iisu {1851); 
Acta Apftsiolorum apocrypha (1831); tivangcha upociypka (103;; 
2nd ed., 1870); A pocalypscs apocvypfuic (i8/)())j ;s,nd various minor 
writings, in part f»l an apologetic ch.Liai ter, such as Wumi wurden 
unsere Evangelien verpisst ? (i8(»3; .ph ed., iSoh), Hcihen wir den 

echlen Schrifltcxt der Evangclistcn und Apostrl ? (1873), and Synopsis 
evangvlica (yth ed.. 1808). 

See. in addition to the liaiidhooks ou New Testament criticism, 
Call Bertheau's article on 'I'isi hemdorf in Ilerzog-IIauck, AVa/cw- 
cyklopddie (3rd ed., I9n7). 

TISIO (or Tisi), BENVENUTO (1481 1559), commonly railed 
II Garofalo, Italian painter of the herrarese school, \va.s born in 

* ScHi his Reise in den Orient (Leipzig, 1845 -18 p)). 

■’ 'I he MSS. l)rought to Europe on tho first two journeys 
are catalogue* I in the Anccdota sacra ct pri)faHa (Leipzig, 1855, 
enlarged 1801). See also tho Monumenta saira inediia (I^eipzig, 
1840). ami Nova collcctio of tho same (1855 r 80 o). The ^rcl 
vtilume of Iho Nova colhctio gives the results of his last l^astern 
journey. 

The remained unfini.shed at his dejiih, and have 

been supplied by C. R. Gregory (cf. his Texthriiik des Neuen Testa^ 
mentes, vol. i., 1900). 
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i.}Rr at Garofolo, in the Ferrarcse territory, and constantly 
used the as a symbol with which to sign 

his picUin s. lit* look to drawing in childhood, and was put 
to study uiKh^r Domenico Panetti (or Lancto), and afterwards 
at Cremona under his malernal uncle Nic'colo Soriani, a painter 
wlio died 111 1409; he also fref[uentcci the school of Jioccaccio 
Poccaci'ino. He stayed fifteen months witli Giovanni Baldini 
in Koine, ac((uiring a solid style of draughtsmanship, and was 
two years wiih Lorenzo Costa at Mantua. lie then entered 
the servi(‘e of the marquis Francesco Gonzaga. Afterwards he 
went to hVrrara, and worked there four years* Attracted by Ra- 
jihaeLs fa ne, and invited by a Ferrarese gentleman, Geronimo 
Siigralo, he again removed to Roim*, and found the great 
jiainler viTy amicable; here he stayed two years, rendering 
some assistance in the Vatican frescoes. From Rome family 
allairs recalled him to Ferrara; tliere Duke Alphonso 1 . com- 
missioned him to execute paintings, along with the Dossi, in 
the Villa di Jlelriguardo and in oilier jialaccs. Thus the style of 
Tisio pai lakes of the Loinba7*d, the Roman and the Venetian 
modes. He painted extensively in Ferrara, both in oil and 
in Iresio, two of his principal works being the “ Massacre of 
the Tmuiceiits (1519), in tlic church of S. Francesco, and 
the “ i)«irayal of Christ” (1524), accounted his masterpiece. 
Imr tlie former he made clay models for study and a lay 
figure, and executed everything from nature, lie ('ontinued 
constantly at work until in 1550 blindness overtook him, 
painting on all fcasFdays in monasteries for the love of 
God. lie had miirricd at the age of forty-eight, and died at 
Ferrara on the bth (or 16th) of September 1559, leaving two 
childn‘n. 

(r.iiDl.Jo L(>m))ijHi.] sacred invent ions witli sonic very familiar 
(hit ails. A certain archaism ol stylci, with a strong glow of colour, 
sullicii'. to (li.'.tiiigiiisli Iroiii tlui true mcithcxl ot Raphael even those 
yiictuu!-. ill wliicli he most ('h.Jsely le^iitnbles the great master- this 
sonKilinu* , vrn’ closely; hut tin; w<jrk of (iarolalo is seldom lixic 
Iroiu a ('ertain trim yiettiness ol leiiliiig and manner. He was a 
friend ol (iinlio Kcjinano. (iiorgionc. 'l ilian and Ariosto; in a ])ieturc 
ot “ i^aiadise " lie ^lainlcsl Aiioslo Ijelueim St Catherine and St 
Seliasliaji. in yoidli he was fond of lute playing an«l also of fencing. 
li(i ranks aiuor.jj llui he.-4 ol 1h(i l-'enaKise yiainlers; his leading pupil 
was Cirol.imo ('.arpi. 'Die “ Adoration ot tlui Magi." in the church 
ol San I hoigdo near l''(iiTav.i, and a " I ’eler Martyr,'' in thci 1 )ominican 
chuicli, h ri.i.r.i (-.onuilimes a-.Mimed to have been done in rivalty 
ot Tiii.ji). are among his ])iiiiri])al works not already mentioned, 
'the National (kalleiy. i.ondoii, coiil.'ins lour, one of them being 
a Madomi.i ami Cluist enthroned, with St Inaiicis and three other 
Siiints. 

TISSAPHERNES (Pers. Cil/irafarna), Persian soldier and 
statesman, son of Ifydarnes. Tn 4(3 he was satrap of Lydia 
and Caria, and commander in chief of the Persian army in 
Asia iMinor ('(’hue. viii. 5). When Darius TI. ordered the rol- 
lection of tlie oulstanding tribute of the (meek cities, he (altered 
into an alliance with Sparta against Athens, which in 412 led 
to the coiKjuest of the grc'ater part of Ionia. Jhit d'is.sayihernes 
was unwilling to takt^ action and tried to achieve Ins aim hy astute 
and often perfidious m'gotiations ; Alciliiades persuaded him 
that Persia’s best policy was to keep tlu^ balance between Athens 
Old S[)arta, and rivalry with his i-.eighbour Pharnabazus of 
JIellesponti<' Plirvgia still further lessened his entrgy. When, 
therefore, in doS the king decided to support Sparta stn'nuously, 
'I'issajiluTncs wais removed from the genVialship and limileal 
to the satrayiy of (aria, wherenis Lydia and tlie conduct of the 
war were entrusted to (Vrus the Yejunger. On the downfall 
of Atliens, ('yrus and 'I'issapheTues both elainud ji^risdiction 
over t]'(‘ Ionian cities, most of whie'h acknowledged (iyrus as 
their ruler; but Tissaphernes took po.s.session of Miletus, where 
he was attacked by (.yrus, who ga.thcred an army nnde*r this 
pretence with the pui4)ose of using it against his brother Arta- 
xerxes 11 . The king w^as warned by Tis.saplierncs, who took part 
in the battle of Cunaxa, and afterwards tried to destroy the Cireek 
mercenaries of Cyrus by treachery. He was then sent back 
to Asia Minor to liis old position as general in chief and satrap 
of Lydia and Caria. He now attackeel the Greek cities, to punish 
them for their allegiance to Cyrus. This led to the war wdth 
Sparta in 399. Tissaphernes, who once again had recourse 
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to siilitle diplomacy, was beaten by Agesilaus on the Pactolus 
near Sardis (305); and at last the king yielded to the repre- 
sentations ed Pharnabazus, strongly supported by the chiliarch 
(\izier) 'rithraiistes and by the queen-mother Parysatis, wdio 
hated Tissapherntts as the principal cause of the death of 
her favourite son Catus. i'ithraustcs w^as sent to execute 
Tissaphernes, who w'as lured to Colexssae and slain in 3()5? ^ 

"(Ed, M.) 

TISSERAND, FRANCOIS FELIX (1845-1896), French astro- 
nomer, was born at Nuits-Saint Georges, C6te-d'(_)r, on the 13th 
of January 1845. In 1863 he entered the Kcole Normale 
Superienre, and on leaving he went for a month as prof4‘ssor 
at the lycee at Metz. Le Verrier oflerexl him a post in the Paris 
Observatory, which he accordingly entered as astronome adjoint 
in September 1866. In 1868 he took his doctor’s degree with a 
brilliant thesis on Delaunay’s Method, which he showed to be of 
much wider se'ope than had be'tm contemplated hy its inventor. 
Shortly afterwards he w^emt out to Malacca to observe the 
famous solar t^clipse of the 18th of August 1868. In 1873 he was 
appointed direelor of tlie obserwatory at Toulouse, W'hencc he 
published his Recueil d'exercices sur le calcul infinitesimaly and 
in T874 hee-ame e'orresponding member of the Acad(*inie des 
Scitmees. He took part in the French expeditions of 1874 to 
Japan, and in 1882 to Martinique to observe the transits of 
Venus. In 1878 he was eleett'd a member of the Acade^mie des 
Se'itnces in succession to Le Verrier, and became a member of 
the Bureau des Longitudes. In the same ye^ar he was appointed 
projessetir suppliant to Llouville, and in 1883 he suea'cede^d 
Puiseux in the chair of celestial inee'hanics at the Sorbonne. 
'I’isserand always found t ime to e'ontinuc his important rescarclies 
in mathematical astronomy, and the pages of the Comptes 
rendus hear witness to his surprising activity. His writings 
relate*, to almost every hraneth of celestial merlianics, and aie 
always distinguished l)y rigour and simplicity in the solution of 
the most difficult problems. He treated in a masterly manner 
(Bulletin asinmoniiqtie, 1889) the theory of the capture of conu^ts 
by the larger plane ts, anel in this connexion puldished hi.s 
valuable Criterion for establishing the identity of a periexlic 
comet, wliateiver may have betm the jxrturbations^ bre)i4;ht 
about in its orbit, between sucte;ssive appcarane'cs, \f^’ the action 
of a planet. IJi.s prine ijxil work, Traite de mecanique celeste, 
is the noblest and most lasting rnonum(*nt to his memory, and 
is worthy to stand beside the Mecanique celeste of his fellow- 
countryman, Laplace. In this ti^atise, publislu‘d in four 
<|uarto volumes, the last of which appeared only a lew memtlis 
before his death, he fused into one harmonious whole the 
researches of La]>kie'e and those of other workers in the? same 
field sinc.e his time. It furnishes a faithful and complete 
resume of the^ state of knowledge in tliat dcpaitment of 
astronomy at the end, as La])lace’s great work did for the 
beginning, of the i()th centuiy. In 1892 lie siicecedcd Moucherz 
as director of the Paris Gliservatory, and as pre.-sielent of the 
roinmittce of the photographic chart of the lieavens he contri- 
buted largely to the sue'eess of that great projei t. Lnder his 
direction the revision of Dilandc’s catalogue was brought 
almost to ('ompletion, and four volumes of the A7inales de 
rObservaloire de Baris exhiint the, progress made in this irnporlimt 
undertaking. He was also editor of the Bulletin astronomique 
from the beginning, and eontributed many important articles 
to its pages. He die‘d suddenly, in the fiillne.ss of his power, 
of congestion of the brain, on the 20th of Oetoher i8(j6. 

, (A. A. R.) 

TISSOT, JAMES JOSEPH JACQUES (1836-7902), Irench 
painte^r, was born at Nantes on tlie* 15th of October 1836. He 
studied at the kicole de.s Beaux Art.s in Paris under Ingres, 
Flandrin and Lamothc, and (‘xhihited in the Salon for the first 
time at the age of twAuity-tlirec. In i86i he showed “ The 
MjKcting of Faust and Marguerite,” which was purchased by 
the state for the Luxembourg G^lery. His first characteristic 
period made him a painter of the charms of women. Demi- 
mondaine would be more accurate as a description of the series 
of studies which he called La Femme d Paris, He fought 
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in the Franco-Gt^mian War, and, fallinj]; under suspirion as a 
Communist, loft Paris for London. Jlere he studied etrhing 
with Sir Seymour Haden, drew carieatures for \' unity Fair, 
and painted [>ortraits as well as genre subjects. It was manv 
years before he turned to the chief labour of his career— the 
production of a series of 700 water-iolour drawings to illustrate 
t^c lifS of Christ and the Old Testament. Some sudden shock 
or bereavement was said to have turned his thoughts from ideals 
of the cafe and the boulevard into a more serious channel. 
He disappeared from Paris, whither he had returned after a 
stay of some years in England, and went to ]*alestine. In 
i895»the series of 350 drawings of incidents in the liieof Clirist 
was exhibited in Paris, and the following year found them on 
show in London. They were then published by the firm of 
Lemercier in Paris, who had paid him t, 100,000 francs for them. | 
After this he turned to the sienes of the Old 'l\‘stament, upon 
which he was still engaged at the abbey of Huillon, in the clepart- 
ment of Doubs, France, when he died on the 8th of Augus^ 1902. 
The merits ot Lissot’s Hible illustrations lay rather in the care 
with which he studied the details of sceneiy than in any fpiality 
of religious emotion. 1 le seemed to aim, above all, at accuracy, 
and, in his tigures,at a vivid realism, which was tar removed 
from the conventional treatment of sacred tvpcs. 

TISSOT, PIERRE FRANCOIS (1768-1854), French man of 
letters, was born at Versailles on the loth of March 176S. His 
fath(T, a native of Savoy, was a ])erfunuT appointed by royal 
warrant to tiie court. At the age of eighteen he entered tlie 
oflice of a [^roi ureur of the Chatelet, in onler to learn the practic e 
of the law; but he cultivated the Muses rather than the study 
of procedure, and, lieing a handsome youth, was occasionally 
invited to the fetes of the 'trianon. He devoted himself ardent ly 
to the ('ause of the Revolution, in spite of the fact that it had 
ruined his family. While with the Imunreur he had ina<le the 
ac(|iiaintanc.e of Alexandre Goujon, and they soon beeame 
inseparable; he married Goujon's sister, Sophie (March 5, 
T703), and when his ImTher-in-hnv was elcc'.teil depiity to the ! 
('oiivention and sent on a mission to the armies of the Moselle 
and Rhine, 'I’issot went with him as his secretarN- he then 
rc-tyrned^ to Paris and resumed his more modest position of 
secretaire gfneral des suhsi stances. On the isl of Prairial he 
trietl in vain to save his brother-in-law^, who had been involved in 
the y)roscription of the “ last Montagnards ” ; all he t'ould tlo was 
to give Goujon the knife with which he kille<l himself in onler 
to escape the guillotine, and he afterwards avenged his memory 
in tlie Souvenirs dc Prairial. Hr also took under his rare 
Goujon's widow and children. His eonnoxioii with the Jacobin 
party caused him to be eonderimtci to deportation aft<T the 
attempt of the 3nl Nivose in the year IX., but Honaparle, having 
be<Mi persuaded to nxid his translation of the Ihicolics, striiek 
his name off the list. 'I’lmugh still a friend of the Republic, 
Tissol was hencefortli an admirer of the First Constil; he cele- 
brated in verse several of the emperor's victories, and the arrival 
in Fraiu'e of Marie-Loiiise (1810). So far lie had liv'ed on the 
income derived from a factory of horn lanterns in the Faubourg 
St Antoine; and, being at last in fairly comfortable cirnnnstanres 
he now devoted himself to literature, 'i'he abbe Helille took 
him as his assistant at the ('ollege de France; and Tissot suc- 
ceeded him as head of it (1813); the (anperor signed the appoint- 
ment as a rew'ard for a poem composed by 'tissot on his victory 
at Liitzen. He was removed from this post, howe ver, in 182 r, 
in conscciuence of the puljlication of a Precis sur les guerres de 
la rh^olutioHy in wdiich rather colourless work he had dand to 
say that tho ('cmvention had sa\'ed France and vancjuishcd the 
Coalition. Deprived of his post, Tissot was left still more free 
to attac k the governme nt in the press. He was one of the 
founders of the newspaper Le ConsHtiiimnnel, and of the review, 
the Mi^erve. Without laying stress on his literary works 
(Traite de la pethie laline, 1821; translation of the Bucolics, 
3rcl cd., 1823; Etudes sur \ ’irfile, 1825) we should mention the 
Memoires historiques et militaires sur Carnot, which he bas(d on 
the papers left by the “Organizer of Victory’^ (*824), the 
Discours du General Fay (1826), and a Histoire de la guerre de 
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la Peninsule, also inspired by G^n^ral Foy (1827). On the 
overthrenv of Charles X., 'Tissot made a successful elTort to regain 
his position at the Colk'ge de France; he was also e lec ted as a 
memIxT ol the T rench Ac:ademy on the death of Dju ier (1833). 
It \vas then that luj published his chief wairks : Histoire de 
Napoleon (2 vols., i833),.and Histoire complete de la revolution 
Irancaise de d jSo 6 (6 vols., 1833^ 1830), full of inconsisUai- 
c'ies and omissions, but containing a iiumlxT ot tlie author’s 
reininisc'cnces ; in some places they bec'ome practically memoirs, 
and cire eonsecjiiently of ival value. In 1840 a carriage accidc*nt 
almost cost him his sight; he had to find an assistant, and passed 
the last years of his life in eircumstances of increasing sulTering, 
amici which, however, he preserved his ( heerfulness and gejod- 
ness of heart. He died at J\iris on the 7tli of April 1854. 

Sec an excellent essay on 'Tissot hy I*. IToniageot in thc^ Iirvtie 
dc Versailles et de Sfinc-et Oise, in 1901. 

TISSUE (Fr. tissii, participle of tisser, Lat. texere, to 

weave), properly the name of a fine textile fabric interwoven 
with g(»ld and silver thre^ads, hence used of any delicate^ or 
gauzy fabric (sei^ (F)ld and Silver 'Thread). It was also 
c'arly applied, as in French, to a ribbon, fillet or vaiioiis forms 
of w'oven ligaments. In biology the word is of gerural use for 
an aggregate of cells forming a texture or fabric; in animal 
anatomy it is thus applied to the primary Ia\ irs ol which the 
j)arts arc c:oinpos('d, and named by some cjiialiKing word 
denoting its subsUiuce or its use (see Connective 'Tissue and 
KeiTHEiaAL, Endothelial and (iLXNoin.AK Tlssite). 

TISTA, a river of northern India, which rises on the edge 
of the 'Tibetan jdateau, and flows through the mountain 
gorges of Sikkim and Darjeeling, till it spills itself over the* 
plain of luistein Bcmgal. In the i8th century its course was 
due south to join th(‘ (iangvs; but in 1787 gjeat floods diverted 
the stream towards the south-east, and it now' enters the* 
Brahmaputra, the whole district of Rangpur ludig .scored by 
varicxis interlacing channels. Its total Icogth in British territory 
is about 170 m. 

TISZA, KALMAN [Koloman] (1830 -1902), Hungarian statc\s- 
man, was born at Geszt on the lolhof Dec-ember 1830, the son 
of D\jc)s 'Tisza ancl the c-ountess Julia. 'Teleki, and was educated 
at his father^ c-asll(‘. In 1848 he obtained a post in the ministry 
of in.slruetion of the revolutionary governnu-nt whic li he- accom- 
panied to Debrccv.en. After the* war he went al)n)ad willi most 
his family, and carefully studied foreign institutions. On 
returning home he* devoted himself to the improvement of the 
family estates, and in 1855 was elected assistant curator of the 
('alvini.sl ehiireh at Nagyszalouta, in succ'c-ssion to his father. 
When, on the jst of Sepleinbc*!' i85(;, the .Aiislrian government 
issuc*d the “ Rat c ut ” whieli struc k at the vc-ry roots of ITotes- 
tant autonomy in Hungary, 'Tisza, at the congress cjf the ( al- 
vinist ('hiireh beyond the 'Theiss, held at I tebreczen, publiely 
repudiated the Rateiit on behalf of the ('aKinist laity. He 
renewed his oj)|)osition in the most, uncompromising terms at 
the ensiling c-ongre.ss (Jan. 11, 1S60), shrewdly guessing that 
the IMtent was clireeteci as much against the* Hungarian c-on- 
stitution as against the Calvinist confession. His fears were 
justified by the (Mober Diploma (see 11 unc;arv : llislorv), 
which he* attacked with ecjual veheiiuncc*. In August i.SOo 
Tisza married the eountc'ss Helen 1 Ugenfeld-Sc-homburg, a 
union which brought him into (Tjsc? c-onnexion with the Karolyis, 
the l*odmaniezkys and the ( )(les('alehis. He was unanimously 
elected to represent Debreezen at the 1861 l)i(4, and was 
elcc'ted viee-pre-sident of the house at its second session. The 
DicT was divided betwee-n the* Addressers, led by Dcak, and 
the “ Kc*.soliilionists," led l)y Count Laszlo 'Teleki, ancl on the 
dc*ath of the latter 'Tisza sue -reeded him as the leadc-r of the 
more radical parly. During the Provisorium (1861-^1865) Tisza 
fought for c'onstitutional reform in the columns of the lion 
and the Magyar Sajld, his leading artic les, aftcTwards eollecjted 
and published under thet title of Alfdldi Levclck (Letters from 
the Alfdld), being by far the most important contribution to 
the controversy. When the Diet was again summoned by 
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royal decree (Dec. to, 1865), Tisza once more represented 
Debreczen and formed, with Kalman dhyezy (1808-1888), 
the Left-('cntre party. From 1867 onwards his influence con- 
tinued to increase, (lespite tlie rupture of his party, which he 
reconstructed at the conference of Nagyvarad (March 17, 1868), 
when the famous Bihari poutok, or articles of Hihar, were 
subscribed. The Bihari pontok started from the a-ssumption 
that Hungary was a free and independent state. They bound 
the Tisza party to repeal all laws or institutions contrary to, 
and to j)romotc all measures necessary for, the national inde- 
pendence. Thus the delegation system and tiu* common minis- 
tries were mark(?d out for attack, while every effort was to be 
made to procure for Hungary a separate army, a separate 
diplomacy and a separate financial system. It was chiefly 
owing to the efforts of I'isza and his party that Austria remained 
neutral during the Franco-German War. His speech on the 
3rd of March 1875 led to the resignation of Istoan Bittd’s 
administration and the welding of Dcak’s followers and the Left- 
centre into a new party, the Szabadelvii part or Free Principles 
Party, which took office under Bela Wenckheim (1811-1870), 
whom (Oct. 2) Tisza succeeded as prime minister, a post he 
held, with a few interruptions, for the next fifteen y(‘ars (1875- 
1890). In 1877 he resigned on the discussion of the (]uestion of 
the Composition (Ausgk'ich), Init he returned to office on his 
own terms. The sam(‘ thing happened the following year, when 
his brief resignation compelh'd the Magyar Diet to agree to the 
occupation of Bosnia. In 1879 he materially contributed to 
the formation of the Austro-Gerrnan alliance. Not till 1888, 
when the national army bill was introduced, did he encounter 
any serious opposition, but thenceforth his position became 
precaricHis. On the 13th of Marc h 1890, on the occasion of the 
revision of the Indigenat Act, he resigned office, but continued, 
as deputy for Nagyvarad to place his vast political experience 
at the disposal of the house. It is no exaggeration to say that 
Hungary owes to Kalman Tisza a consolidated government, 
the format if)n of a parliamentary majority, a healthy public 
spirit, public (Tcdit, the reform of the Upper House, an admiral)lc 
educational system, economical, and particularly railway, 
development, and administrative and judicial reconstruction on 
modern lines. His opponents have accused him of unscrupu- 
lousncss and party spirit, but not one of them can deny that he 
reshaped Hungary and made her the leading partner of the 
dual monarchy. As to his personal integrity and disinterested- 
ness there has never been the slightest doubt. It is an open 
secret that, on the retirement of Andrassy, he was offered the 
chancellorship. H(^ refused it because, to use his owm expression, 

I am as wholly and solely Hungarian as the river (Theiss, 
Hung. Tisza) whose name I bear.” 

Seo Imre Visi, Kdlmdn Tisza, a political appreciation (Hung.; 
Budapest, TSS5) ; Kermrl Abr/myi. Kdhndn Tisza, fAfr and Political 
Career (Hung.; Budapest, 1878); G. (rratz, Kalman Tisza (Modern 
Magyar Statesmen, T.) (Hung. ; Uudapest, 1902) ; 1 *. Busbach, The 
Last Tive Years (Hung.; Budapest, 1895). • 

ITis youngest son. Count Stephen Tisza (i86t- • ), was 

born on the 22nd of Ayjril 1861. After being educated at 
Berlin, Heidelberg and Budapest, he entered the ministry of 
the int(Tior for the purpose of studying technical and economical 
questions at the fountain-head, and soon became a specialist 
in agrarian matters. His Magyar agrdrpolitih (Budapest, 
1897), authoritative on its subject, was translated into German 
th(' same year (Leipzig). In 1886 Ti.sza began his parliamentary 
career, speedily becoming a leading member of the principal 
committees on economical and educational questions. On the 
resignation of Kalman Szell (June 17, 1903) he w^as entrusted 
with the formation of a ministry of pacification, but abandoned 
the attempt on finding it impossible to secure a majority. On 
the 27th of October, however, with the assistance of the Free 
Principles Party, he succeeded in composing a cabinet, in which 
he wa.s mini.ster of the interior as well as premier. From the 
first the mini.slry was exposed to the most unscrupulous opposi- 
tion, exacerbated by the new and stringent rules of procedure 
which Tisza felt it his duty to introduce if any business were 
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to be done. The motion for their introduction was made by 
the deputy Gabor Daniel, supported by the premier, and after 
scenes of unheard-of obstruction and violence (Nov. 16-18) the 
speaker, in the midst of an ear-splitting tumult, declared that 
the new regulations had been adopted by the house, and 
produced a royal message sirspcnding the session. But the 
Andrassy group, immediately afterwards, separated frdhi tlie 
Free Principles Party, and during the rc.st of the year the 
Opposition made legislation impossible. By January 1905 the 
situation had become ex lex or anarchical. Tisza stoutly .stood 
by his rules, on the ground that this was a case in which the 
form must be sacrificed to the substance of parliamentary 
government. But his appeal to the country at the beginning 
of 1905 w^as unsuccessful, and his opponents triumphed by a 
large majority. Tisza thereupon resigned and retired from 
public life. (r. n. J5.). 

TITANIUM [symbol Ti, atomic weight .|8*i (O i6)J, a 
metallic chemical dement. Its discovery a.s an element was 
due to William Gregor in 1789, who found in the mineral ilmenitc 
or mcnacliinite a new earth, which was regarded as the oxide 
of a new metal, mcnachin. Independently of him Klaproth 
in 1793 discovered a new metal in rutile, and called it 
titanium; he subsequently found that it was identical with 
(iregor’s element. Klaproth, however, was unable to prepare the 
pure oxide, which was first acc'omplishcd in 1821 by Rose. The 
isolation of the pure metal is of much later date. Titanium, 
although pretty widely diffused throughout the mineral king- 
dom, is not found in abundance. 'Jlic commonest titanium 
mineral is rutile or titanium dioxide, TiO.,; anatase and brookitc 
are crystalline allolropes. Titanium is most frequently found 
dissociated with iron; ilmcmite (Ger. Titan-eiseu) is FeTiOy, 
perofskite (Ca,Fe)'ri03, and the metal occurs in most magnetic 
iron ores. The titanates arc well marked in the mineral king- 
dom. Ilmenitc is isomorphous with geikielite, MgTiOy, and 
pyrophanitc, MnTiOy ; many of the “ rare minerals ” — aeschy- 
nite, euxenite, polycrase, &c. — contain titanates (and also 
niobates). Silicates also occur; .spheneor titanitc, CaTiSiOr,, 
is the commonest; keilhauitc is rarer. 

The isolation of metallic titanium is very difiicqlt^ sinccb it 
Hfadily combines with nitrogen (thus rc'sembling l^oron and 
magnesium) and carbon. In r822 Wollaston examined a speci- 
men of those beautiful copper-like crystals whic h arc occasionally 
met with in irun-fiiniace slags, and declared them to be metallic 
titanium. This view had currency until 1849, when Wohler 
showed that the crx'stals arc a compound, 'ri(^N)3‘3TiyN.^, of 
a cyanide and a nitride* of the metal. An impure titanium was 
made by Wcihlcr and Sainle-Claire Devillc in 1857 by heating 
to redness fluotitanate of potassium (sc‘e bc'Iow) in the? vapour 
of .sodium in an atmosphere of dry h\'drogen, and extracting 
the alkaline fluoride formed by water. 'I'hc? metal thus pro- 
duced formed a dark brown amorphous powder resembling 
iron as obtained by the reduction of its oxide in hydrogen. 
In 1887 Nilson and Betersson {/.eit, phys. Client, i, p. 25) obtained 
a purer producT by heating the chloride with soclium in a steel 
cylinder; it then formc*d yellow scales with a bluish surfac'e 
colour. If. Moissan (O;;;//;/. reud,^ 1895, ^20, p. 290) obtained 
a still purer metal by igniting the oxide with carbon in the electric 
furnace. The product has a brilliant white fracture, a specific 
gravity of 4*87, vcTy friable, but harder than quartz or steel. 
Moissan (ibid., 1906, 142, j). 673) has distilled this metal in a 
very intense electric furnac'e. When heated in air it burns 
brilliant ly with the formation of the oxide. It combines direcTly 
with the h:dogc‘ns, and di.ssolves in cold dilute .sulphuric acid, in 
hot strong hydrochloric acid and in aqua regia, but less readily 
in nitric acid. Its most curious property is the readiness with 
which it unites with nitrogen. Several nitrides have been de- 
scribed. is a copper-coloured powder obtained bydieating 

iht; aminunio-chloride TiCl^^iNlL in ammonia. TiN^ is a dark 
blue powder obtained when the o^de is ignited in an atmosphere 
of ammonia; while TiN is obtained as a bronze yellow mass as 
hard as the diamond by heating the oxide in an atmosphere of 
nit rogen in the electric furnace. 
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In its chemical relations, titanium is generally tetravaknt, 
and occurs in the same sub-group of the pc'riodic classification as 
zirconium, cerium and thorium. It forms several oxides, 
TiO„, TioOg and TiOg being the best known; others (some of 
doubtful existence) have been described from time to time. 

Titanium dioxide, TiO^, occurs in nature as the three distinct 
Kiinerctl species rutile, brookite and anataso. K utile assumes 
tetragonal forms isomoi*phous with cassitcrito, SnO.^ (and also zircon. 
ZrSiOJ; anataso is also tetragonal, and brookite or thorhoinlhc. 
Rutilo is the most stable and anataso the least, a characU r relleeled 
in the decrease in density from rutile (4*2) and brookite (p<^) to 
anatase (3*9). The minerals are generally found together — a ftulurc 
rare^V met with in the case of polymoiphs. 'rhey Iiave been oblaiin-*! 
artiticially by Hautefeuillc by the interaction of titanium Jhiorivie 
and steam. At a red heat rutile is produced, at the boiling i)oint 
of zinc brookite, and of cadmium aiiatrjse. It is apparent that Ihesc 
minerals all result in nature from pnoumatolytic action. Amorphous 
tiianiiim oxiile mav be obtaincnl in a pure form by fu.sing tin' mineral, 
very linely powdered, with .six times its weight of jK^tassium bisul- 
phatc hi a platinum crucible, then extracting the melt with cold 
water and tKMling the filtered solution for a long time, titanic 
oxide separates out as a white hydrate, which, however, is generally 
contaminate«I with ferric hydrate and often with tin oxide. A better 
method is Wiihler's, in which the tiiu’ly powdered mineral is fused 
with twice its weight of potassium earbonati’ in a platinum crucible, 
the melt powdorctl and treated in a ]datiiium basin with acpieous 
hydrotl'ioric acid. The alkaline tita^iate first produced is conve^rt(vl 
into cr>'slalIino lluotitanate. KTiFg. which is with ditficulty soluble 
and is extracteil with hot watt'f iiul filtered off. The filtrate, which 
may be collected in glass vessels if an excess of hydrofluoric ru'icl 
has been av’oidcfl, fleposits the greater part of the salt on cooling. 
The crystals arc collected, washed, pre.ssod and recryslalli/ed, 
whereby the impurities are easily removed. The pure salt is dis- 
solved in hut water and decompo.sed with .ammonia to [woduci* a 
slightly ammoniaeal hydrab.'d oxide;; this, when ignited in platinum, 
leaves pure TiO.^ in the foim of brownish lumps, the specific gravity 
of which varics~from 3-9 to 4*25, according to the temperature at 
which it was kept in igniting. The more int(;nse the heat the dcn.scr 
the product. The oxide is fusiVflc only in the oxy-hydrogen flame. 
It is in.soliible in Jill aci<ls, except in Iiot concentrated sulphuric, 
when finely powdered. If the sulphuric acid solution be cvaporateil 
to dryne.ss the residue, after cooling, dissolves in cold water. The 
solution, if boiled, deposits its titanic oxide as a hydrate called nieta- 
titinic acid, TiO(()H)2, because it differs in its properties from ortho- 
titanic acid, d'i((.)H)4, obtaincl by decomposing a solution of the 
chloride in cold water with alkalis. The ortho-body dis.solves in 
cbKi dilute, ^cids; the mc-ta body docs not. If titanic oxirle he; fuses! 
with excess of alkaline carbonate a titanatc, K.2Ti03, is formed. 
This salt is decomposed by water with the formation of a 
solution of alkali free of titanium, and a residue of aii acid titanate, 
which is insoluble in water but .soluble in cold afpieous mineral 
acids. The litanates arc very .similar to the siheates in their tendency 
to assume comidex forms, c.g. tlu; jK^ta-ssium salts are K.2'riOj,*4H./^, 
KoTiX^ PdT.O and KoTi,, 0^3*21120. 

Titanium monoxide, TiO, is obtiiined as black prismatic crystals 
by heating the dioxide in the electric furnace, or with magnesium 
ix)wder. Titanium sesquioxide, TioO^, is formed by heating the 
dioxide in liydrogen. A hydrated form is j)reparcd when a solution 
of titanic acid in hydrochloric acid is dige.sled with cop])cr, or when 
the trichloride is precipitated with alkalis. Titanium tvioxide, TiO.^, 
is obtaintid as a yelknv precipitate by dropping the chlfiride into 
alcohol, adding hydrogen peroxid(;, and finally ammonium carbonate 
or]X)tash. When shaken with [>ota.sh and air it undergoes autoxida- 
tion, hydrogen peroxide being formed first, v/hich converts the 
trioxide into the dioxide and possibly pi;rtitanic acid; this acid 
may contain scxavaleiit titanium (see W. Manchot and Richter, 
Ber.y 1906, 39, jip. 320, 488, and also Fabt;r, Ahst. Journ, Chem, 
Soc.y IQ07, ii. 557). 

Titanium fluoHdCy TiF4, is a fuming colourlc.ss liquid Ix>iling at 
284°, obtained by distilling a mixture of titanium oxide, fluorspar 
and sulphuric acid; by heating barium titanofluoride, BaTiF,. 
(Emrich, Monats., 1904, 25, ]>. 907) ; and by the action of dry hydro- 
fluoric acid on the chlorkie (Ruff and Plato, Ber.y 1904, 37, p. 073). 
By difisolving the dioxide in hydrofluoric a<.:id a syrupy solution is 
obtained which probably contains titanofluoric acid, HoTiFg. d'hc 
salts of this acid arc well known; they arc isomorphous with the 
silico-, stanno- and zircono-fluorides. They are obtained by neutral- 
izing the solution of th<; acid, or by fusing the oxide with potassium 
carbonate and treating the melt with hydrofluoric acid. Potassium 
titanofluoride, K2TiFfl’fl20, forms white, shining, monoclinic scales. 
When ignited in a current of hydrogen it yieltls titanium trifluoridCy 
TiF|„ as a violet powder. 

Titanium chloridBy TiCl4, is ol^incd as a colourless fuming liquid 
of 1*760^ sp. gr. at 0° C., Ixulinj^at 136*4° undcT 753*3 mm. pressure 
(T. E. Thorpe), by heating to dull redness an intimate dry mixture 
of the oxide and ignited lamp' black in dry chlorine. In the method 
of A. StahliT and H. Wirthweiii, the titanium mineral is fused with 
carbon in the electric furnace, the carbidej; tr(;atcd with chlorine, 


and the titanium chloridt' condensed. The distillate is freed from 
vanatlium by digestion with sodium amalgam. Other methods art? 
due to K. Vigouroux and G. Arrivaut {Ahst. Journ. Chem. Soc.y I907, 
ii. 97, 270) and Ellis (ibid., p. 270). 13y passing chloroform vapour 

over the heated dioxiile the tetra- di- and tri-chloridcs are formeil, 
together with the Iree metal and a gaseous hydride, TiH4 
Her., 190O, 39, p. 2.|9). When dropped very cautiously into cold 
water it dissoKa’s into .a ck;ar solution. According to the iimount 
of water used, TiCl.,OH, TiCL(Ori)o, 'riCl(011)j, or titanic acid is 
formed. Tlu; solution when boiled deposits most of its oxide in the 
met. L- hydrate form. It forms .addition conquuinds similar to those; 
ft>rmcd by stannic chloritle, and combines with ainni'>iua to form 
'riClj'SNllg .and TiCl4*()NlI.„ both of winch with li(juul .ammonia 
give titaiuimidt;, Titanium dichloridCy Ti( U, obl.ained 

l)>' p.i.ssing hytlrogcn ovei“tho tiichloride at a dull red Ju at, is a very 
liygroscopie brown jM)wder which inflames when exj)Osed to air, 
and energetically el(‘CoTni)os<.;s water. Titanium trichloridey TiCl,^, 
forms involatile, dark viol(;t scales, and is obtained b\' passing tlu; 
vapour of the tetracliloridc mixed with hydrogen through a red-hot 
tube, or by heating the tetracliloridc with molecular silver to 2oo“. 
It h a pow erful reducing agent. 

Titanium tetrabromide, TiBr^, is an amber-coloured crystalline 
mass. The tetraiodidCy Til4, is a reddish brown imiss having a 
metallic lustre, 'riie di- iodide, is obtaincfl as black lanu'lla 

by passing the vapour of the t(;tr.aiodide over heated merc.ury in an 
atmo.sphere of hydrogen (E. Dcfacqz and H. Cojiaux, ( 'ompd. rend., 
1908, 147, p. 65). Sulphides are known corresponding to the best- 
known oxiiks. 

1 Itanium aesqui sulphate, Ti.2(S04)3*8l I.X3, obtained b\' concentrat- 
ing the vfiolet solution formeil when the metal is di.ssolved in sulphuric 
acid, is interesliug since it forms a caesium alum, CsTi(S()4)2-i 2H0O. 
It gives the normal sulphate as a yellow, deliquescent, amorphous 
mass when treated with nitric acid. 

Acid .solutions of titanates tire not jirccipitatod by .sulphuretted 
hydrogen; but ammonium sul])hide actson them as if itwcreauimoiiia, 
the sulphuretted hydrogen being liberated. Titanium oxide when 
fused with microcosmic .salt in the oxidizing flame yielils .1 bead 
which is yellowish in tlu; heat but colourless after cooling. In the 
reducing flame the be.ad becomes violet, more readily on tlu; addition 
of tin; in the pre.si;nce of iron it b(;eoines blood-r<'d. Titanic 
oxides when fused on charcoal, oven with potassium cyanide;, yield 
no metal. Rose det(Tmin(;(l the aAoinic weight to be 47*72 (II — i). 
A redetermination in 1885 by T. JC. I'horpc gave tlu; value 47*7 
(see Journ, Chem. Soc., 1885, p. 108). 

TITANOTHERIIDAE (also known as Mcnodontidae and 
Brontotlicriidac), a family of large rhinoceros-like pcrissodactyl 
ungulate mammals from the (Jligoccne and Eocene strata of 
North America. The cheek-teeth are low-crowned, with the 
external cones of the upper molars fused into a W-like outer 
wall, and the inner ones retaining a regular conical form; while 
in the lower teeth the crown is formed of crescentic ridges, of 
which there are three in the last and two each in the other 
teeth. Tlierc is generally little gap between the canines and the 
prernokirs. 

TiUinotherium, of the Oligoccnc of iho Dakotas and neighljour- 
ing districts, was a huge beast, with the hinder upp(T premolars 
similar in character to the molars, a pair of horn- cores, arising 
from the maxilla, overhanging the nose-cavity, four front and 
three hind toes, only twenty dorso-liirnbar vertebrae, and an 
almost conlinucms and unbroken series of teeth, in which the 
canines are .short; the dental formula being i. c. }, />. }, ;;/. ij. 
'I'he muzzle probably formed a snout in life; and there is 
presumptive evidence that these animals were very long-lived. 
Bi'ontopssvxtm scarcely separated from the type g(;nus; hut the 
name*. Bronlothcrium is applied to species with two pairs of incisor 
teeth in both jaws. The length of the largest species was about 
14 ft.; and the height about 8 ft. The alleged oecuiTcnce of 
remains of members of the group in the Balkans apparently 
rests on insufficient evidence. 

A second group is typified by Palaeosyops, of the Bridger 
Eocene of North America; P. paludosus being an animal 
about the .size of a tapir. The skull, which lias a longer 
face than in Tiianotkeriuvi, lacks horn-corcs, while all the 
upper premolars arc simpler than the molars, and the full 
series of 44 teeth was present. The limbs were relatively 
slender, and the brain was small. In the lower, or Wasatch, 
Eocene the group was represented by the still more primitive 
Lambdotherium. On the other hand, Palaeosyops is connected 
with 'rUanotherium by means of Tehnatotherium of the upper 
Bridger and Washakia Eocene, a larger animal, witli a longer 
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and flaltor skull, showing rudiments of horn-cores, only two 
pairs of lower incisors, and a general approximation in dental 
character to Tiianolheritim, Another of these titanotheroid 
forms is Diplacodon, from the Upper or Uinta Eocene; an 
animal the size of a rhinoceros, with the last two upper 
premolars molar-like. It was probably off the direct ancestral 
line of TiianotJieriuni. These intermediate forms render the 
reference of the group to a distinct family — Palacosyopidac — 
unnecessary. 

IVofessor 11 . F. Osborn, who re(^)gnises four genera, Titano- 
iJierium, Megacerops, Symhorodon and Bronioiherium , in the 
typical section of the family, considers that each of these 
represents a disfind line of di'seent from the PalaeosyopsAWo, 
group. The whole assemblage forms one of the four main 
sections of the Perissodactyla, namely the Titanotheroidea. 

S(;e H. F. Osborn, ** The Cranial Evolution of Titanotherium," 
Hull. Anu Y. Mus. (i^SyO), viii. 137, and the “ Four Phyla of 
Oli^'octMiC! Titanothcrcs/" op» ciL (1903) xvi. Qi; C. H. Earle, A 
Memoir on th(i Genus Palaeosyops and its Allies,** Journ. Acad. 
Philadelphia (1892), ix. 207. (R. L.*) 

TITANS (Cr. Tmtecc), in Greek mythology, the children of 
Uranus mid Ga(;a. According to Hesiod (Theog. 133), the male 
Titans were Oceanus, Cocus, Crius, Hyperion, lapetus and 
Cronus; the female, Thea, Rhea, Themis, Mnemosyne, Phoebe 
and 'I'etliys, to whom Apollodorus adds Dione. At the instiga- 
tion of Gaea llu.y rebelled against their father, who had shut 
them up in the bowels of the earth, and set up as ruler their 
youngi'sL brother, Cronus, who in turn was dethroned by his 
sou Zeu>. A struggle then ensued between Zeus and Cronus, in 
which the Titans took different sides. The opponents of Zeus 
were finally defcjated, and imprisoned in Tartarus {Theog. 
153-2T0, 61 7 sqq.). Tlic rebellious Titans arc the representatives 
of the wild, disorderly forces of nature, who are defeated by 
thii Olympian ^ deities, who stand for law and order. The 
name 'filans is usually explained as “ avengers,” referring 
to the vcng(\'uire taken by ( romis on his father Uranus, but 
A. Dielerich {Rheinisches Museum, 1893, xlviii.) and J. E. 
Harrison {Prolegomena to Greek Religion) connect it with rtVaros 
(gypsum). 

According to Harpocration {s.v. ’ATro/iaTTwi/), the Titans, 
when th(*y mutilated Dionysus Zagreus (see Dionvsus), 
besmeared themsedves with gypsum to conceal their identity, 
as Artemis daulied her face with mud to escape the river- 
god Alpheus. The custom was practised at llacchic and 
puriheatc^ry rites (Demosthenc‘s, De corona, p. 313) as among 
savage tril)(\s at the present day. The Titan story is probably 
an attcaiipt to explain the fact that the Orphic worshippers, 
when about to tear the sacred animal, daubed themselves with 
gypsum. L. Weniger, in an article Feralis exercitus ” in 
Arcliiv fiir Religionsgeschichte (May 1906, February and March 
T907), while regarding the “white colouring” as an original 
feature, docs not accept the derivation of Tmivcs from riravos. 
According to him, Zagreus is the divine hunter, in turn pursiied 
and slain by others mightier than himself, the “ snovp-dad ” 
(white) giants dwelling on Parnassus. Thest; Titans, whose 
original is to be found in Pentheus and Lycurgus (for whom see 
Dionysus), had nothing to do with the Titans of Hesiod’s 
Theogony. The whole has reference to the winter festival of 
Dionysus, when the god arrived with his 'fhyiadcs (the wind 
spirits) on the heights of Parnassus, there to be murdered by the 
Titans, to be buried aiifl come to life again. ^ 

The standard work on the subject is M. Mayor, Pie Giganten und 
Titanan in der antihen Sage und Kunst (1887). 

TITE, SIR WILLIAM (1798-1873), British architect, the son 
of a Russian merchant, was born in London in February 1798. 
From 1817 to 1820 he assisted in the rebuilding of tlie body of 
the church of St Dimstan-in-the-East, and in compiling its 
history. Between 1827 and 1828 he built the Scottish church, 
Regent Scjuare, for Ed\wird Trying, and ten years later 
collaborated vith Charles Robert Cockerell in designing the 
I^ndon & Westmiiistef Bank, Lothbuiy. Tlic rebuilding of the 
Royal Exchange, opened in 184^, was," however, Tile’s greatest 


undertaking. He also designed many of the early railway 
stations in England, including the termini of the London & 
South-Western railway at VauxluiH(Nine Elms) and Southamp- 
ton; the terminus at Blackwall, 1840; the citadel station at 
Carlisle, i847“'iS48; the majority of the stations on the Cale- 
donian and Scottish Ccmtral railways, including Edinburgh, 
1847-1848; Chiswick, 1849; Windsor, 1850; and the stJtionr 
on the Exeter & Yeovil railway. The stations on the line 
from Havre to Paris are also his work. Between 1853 and 1854 
he yilanned the Woking Ccmctciy, and between 1858 and 1859 
he built a memorial church in the Byzantine style at Gerrard’s 
Cross, Jiuckinghamshire. Tite's active work ceased about tw^ity 
years lieforc his death. In 1851 be visited Italy after a grave 
illness. In 1854 he contested Barnstaple unsuccessfully as a 
Liberal, but in the following year was returned to parliament 
for Bath, which he represented until his death, lie keenly 
opposed Sir George Gilbert Scott’s proposal to build the new 
foreign^oflice and other government buildings adjacent to the 
treasury in the Gothic style. In 1869 he was knighted, and in 
1870 was made a Companion of the liatli. He died on the 20th 
of April 1873. Tile had a wide knowledge of English literature 
and was a good linguist; he was an active citizen and a lover of 
old books. 

TITHES, a form of taxation, secular and ecclesiastical, 
usually, as the name implies, consisting of one-tenth of a man’s 
property or produce. The tax probably originated in a tribute 
levied by a conqueror or ruler upon his subjects, and perhayis the 
custom of dedicating a tenth of the spoils of war to the gods led 
to the religious extension of the term, the original offerings to 
deity being “ firstfruits.” 

The custom was almost universal in antiquity; for Greece and 
Rome sec Pauly-Wissowa, Realencydopddie, iv. 2306, 2423; for 
Babylon, M. Jastrow, Religion of Babylonia and Assyria, p. 668; 
for China, J. Legge, Chinese Classics, i. 119; for Egypt, G. 
Maspero, of Nations, p. 312.1 general notion of 

tax or tribute ofi(?n prevailed over that of “ the tenth ” part, 
so that in Dion Halicarnassus (i. 23) and Philo {De mutat. nom, 
i. 607) aTTtt/ixat and ^txaratare synonjmious, and in Mahonirnedan 
law the “ tithe ” is sometimes only o\,th or # • • ' 

Among the early Hebrews the king could exact a*tithe from 
cornfields, vine}'ards and flocks (i Sam. viii-. 15, 17). On the 
religious side the oUlcst laws {e.g. Exod. xxxiv. 26) speak of 
bringing tin; firstfruits of the land to the house of Yahwch. In 
the 8th century the term “ tithe ” was used in Israel of religious 
dues (Amos iv, 4 ; Gen. xxviii. 22), and in the 7th century 
Deuteronomie legislation the word is often found. In Deutero- 
nomy the new jiolnt emphasized is not that tithes must be paid, 
but that they must be consumed at the central, instead of a local, 
sanctuaiy^ (Dent. xii. 6, 1 j , xiv. 23 s(]q.), apparently at the great 
autumn feast or feast of 1 al)ernaclcs {q.v.).- Such a tithe is 
still nothing more than the old offering of “ firstfruits ” {bik- 
kurim) made dcTiniU* as regards quantity, and it was only natural 
that as time went on there should be some fixed standard of the 
due amount of the annual sacred tribute.** The establishment 
of such a standard does not necessarily imply that full payment 
was exacted; in Ckm. xxviii. 22 Jacob vows of his own free will 
to pay tithes, just as the Arabs used to vow the tithe of the 
increase of the flock {schol. on Harith, Moall. 1 . 69, cd. Arnold). 
The Arab did not always fulfil his vow, and there was no force 
to make him do so. A distinction is drawn in Deuteronomy 
betwexm the ordinary annual tithe, which may not have been a 
full tenth, and the “ wholo ” or “ full tithe,” paid once in three 

^ For oth(jr insfeinccs see Spencer, De legihua hchyaeoruniy lib. 
iii. cap. 10, § I. yXinong the Semites in particular note the tithe 
paid l)y the Carthaginians to the 'Pyrian Mclkarth (Diod. xx. 14), 
and the tithe of frankincense paid in Arabia to the god Sabis (Pliny, 
H.N. xii. 32; and cf. W. R. Smith, Prophets of Israel, p. 3^ scq.). 

A tithe of cattle apptiars in f.ydia (Nic. Damasc. fr. z\). 

2 *Cf. Dent. xxvi. with i Sam. i. 21 (Jept.) and Jerome on Ezek. i. 3; 
and see Wcllhauson, Prolegomena, p. 94 (ICng. trans., p. 92 seq.). 

® In Deuteronomy, accordingly, the firstfruits {bikkitrim) are not 
mentioned; the tithe takes their place. The word translated “ first- 
fruits ** in Deut. (reshlth) is a small gift to the priests, a mere basket- 
ful (xviii. 4, xxvi. 2 seq.). 
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years (Deut. xiv. 28, xxvi. 12), which the legislator directs to be 
stored at home^ and spent in feeding the poor. Amos iv. 4, 

Bring your sacrifices every” morning and your tithes every 
three days (not “ years ” as E.V.), hardly implies more than 
that occasions of Siicrifice were three times as frecjiient as tithe- 
day, and so alludes to the fact tliat there were by old usage three 
t^nnual feasts and one annual tithe. A triennial sacrificial tithe 
is inconceivable when it is remembered that the lithe is only 
an extension of the firstfruits. The triennial tithe in Deuter- 
onomy seems to be rather an innovation necessary in the interests 
of the poor, when sacrificial feasts were transferred to the central 
sanctuary, and ceased to benefit the neighbours of the ofTerer, 
who, as stated above, had a pre^scriptivo claim to be considered 
on such occasions (cf. i Sam. xxv. 8 sqq.; Neh. viii. 10; 
Luke xiv. 13). 

The priests of the sanctuaries had of old a share in the sacri- 
ficial feasts,^ and among those who are to share in the triennial 
tithe Deuteronomy includes the I^^vites, i.e. the priest^ of the 
local sanctuaries who had lost their old perquisites by the 
centralization of worship. In Ezekiel as in the Law of Holiness 
there is no mention of tithes; he proposes to support all public 
worship from the proceeds of a general tax (xiv. 13) levied by 
the prince, the old firstfruits being allotted to the priests. In 
the Persian pcri(xi the tithe was converted to the use of the 
Temple (Mai. iii. 8-10). As Malachi sjxniks in Deuteronomic 
ph rase of the ‘‘ whole tithe, the |xiyment to the I/Cvites (now 
subordinate ministers of the Tcriiph-) w'as pt^rhaps still only 
triennial: and if even this was difficult to collect, we 
may be sure that the minor sacrificial tithe had very nearly 
disappeared, 'rhe indifference complained of in Mai. i. was in 
great part due to the fundamental changes in the religion of 
Israel, w'hich made private altar gifts and feiusts almost meaning- 
less. On the other hand, the provision of regular support for 
the priests and Invites, the ministers of the public ritual, was 
now” all important, and received special attention from Ezra and 
Nehemiah (Neh, x. 37 s(|q., xiii. 10 S(iq.). They effected it by 
enforcing the new law of the priestly code (Num. xviii. 21 sqq.), 
in which it is formally laid down that the tithe is a tribute paid 
t <5 the l3e^;ites, who in turn pay a tithe of it to the priests. It is 
doubtful whether the system ever worked. The plain intention 
of the priestly code is to allow the old tithe of Deuteronomy to 
drop; but the harmonistic interpretation of the later scribes wius 
to the effect that two tithes were to l)e paid every year, and a 
third tithe, for the poor, on every third year (Tob. i. 7 sc(|.; 
Jos. A>ii. iv. 8, § 22). The last change in the system was the 
appropriation of the Ix^vitical tithe by the priests, which 
apparently was effected by John hlyrcanus, though a tradition, 
glaringly inconsistent with Nehemiah, ascribes it to Ezra, alleging 
that he deprived the Levites b(‘f!aiise so few of them were willing 
to return to Palestine (Mishnah, “ Maaser Sh,” v. 15; “SoUi,’’ 
ix. 10, and Wagenseirs note).- 

On the whole subject of Hebrew tithc's see further G. F. Moore 
in Enev. Bih. col. 5102; A. S. Peake in Hastings's Diet, of the Bihle, 
iv. 780; and the works on Hebrew antiquities by 11 . Nowack and 
I. BenzingtT. (A. J. G.) 

'rithes in Law. 

Tithes were generally regarded up to the 17th century as 
existing jure divino, and as having been payaldc to the siq)- 
port of the Church ever since the earliest days of Christianity. 

' The tithe offered to Y.ihweh may have originally been consumed 
— in whole or in representative; part — the altar, but in the rituals 
preserved to us the offering is symbolical, the deity ceding his tithe 
to the priest, so that from quite e.arly; limes the lithe helped to 
support the priesthood, who like the poor had a customary share 
(guest-right) in the fea.sts. 

A cattle tithe is demanded in I.ev. xxvii. 32, and s])okcn of in 
2 Chrop. xxxi. 6. It is doubtful if this was ever ackiujwlcdgcd in 
practice. Sec Kuenen, Godsdienst^ ii. 260 seep, and Wellhaiisen, 
Prolegomena, v. i, § 2 (Eng. trans., p. 155 seq.), who argue that* the 
passage in Leviticus is a later addition. The tendency of the 
Pharisees was to pay tithe on everything, and to make a self-righteous 
boast of this (Matt, xxiii. 23 ; Luke xviii. 12). The'Mishna (Ma aseroth 
i. i) says “ everything that is eaten and is watched over and grows 
out of the ground is liable to tithe." 


History, as Seldon showed in his learned and exhaustive treatise 
(History of Tithes, t6[8), docs not bear out this view.^ lii the 
words of Hullam, “ the slow and gradual manner in which 
parochial churches became independent appears to be of itself 
a suflicient answer to those who ascribe a great antiquity to the 
universal payment of titiies.’*^ 

Long before the 8th century payment of tithes was enjoined 
by ecclesiastical wTilers and by councils of the Church ; but the 
earliest authentic example of anything like a law of the state 
enforcing payment appears to occair in the Capitularies of 
('harlemagne at th» end of the 8th or the beginning of the 9th 
century. Tithes were by that enactment to be ajiplicd to 
the maintenance of the bishop and <'lcrgy, the poor,-* and the 
fabric of the ('hurch. In course of time the priiKaph' of y^ay- 
ment of tithes was extended far beyond its original intc'ntion. 
'riuis they b(‘oame transferable to laymen and saleable like 
ordinary” property, in spite of the injiinetions of the third Lateran 
Council, and they became payable out of sources of ineoiiK' 
which were not originally tithablc. The canon law contains 
numerous and minute provisions on the subject of tithes. 
The Decretum forbade their alienation to lay proprietors, de- 
nounced excommunication against those who refused to pay, 
and based the right of the Church upon scriptural precedents.^ 
The decretals contained provisions as to w'hat was and what 
was not tithable property, as to those privileged from payment, 
as to sale or hypothecation to laymen, as to priority over 
state taxes, &c.‘^ Various questions wdiich arose later were 
settled by Boniface VI 1 1.^ The Council of Trent enjoined clue 
payment of tithes, and excommunicated those who withheld 
them.-^ 

In England the earliest example of legal recognition of tithes 
is, according to Selden, a decree of a synod in 786.^*^ Other 
examples l)ef()rc the con(|uest occur in the Foedus /Eljredi et 
Giilhruni and the laws of Athelstan, Edgar and (\uiutc.^^ 

A full discussion of their origin and history is to be Ibiind in Lord 
Sclborne's Ancictit I'acts and Eictions tonccrning Churches and 
Tithes (t888); the History of the Laio of Tithes in England, by 
G. Edwardes Jon(‘s; and the Sacred Tenth, Ancient and Modern, 
by H. Lansdcll (lyoo). ([. W.) 

Tithes in England may be best d(‘alt with in tw'o chronologic'id 
divisions — tithes under the system existing y^reviously to the 
('omnintation A(‘ts and tithes under the system then introduced. 

I. Whether or not, as it is said, before the Council of Lateran 
in it8o, a man could have given his tithes to any church or 
monastery that he pleased, at any rate since that Before the 
time, with the division of dioceses into parishes, Commuta- 
they now of common right belong to the church Bon Acts. 
within whose parish they arise, although by prescription 
they may belong clsew^here. 'I'he general rule was said to 
be that all lands within a parish are subject to lilhcs, and a 
layman w'as not allowed to prescribe generally that his lands w(tc 
excnij)t; but he had to show a spcidal exemption, and no length 
of possession was regarded in law in view of the maxim tiidlum 
tern pus occurrit although equity did take account of it. 

The tithes in places cxtra-parochial, e.g. forest lands, belong to 
the Crown, although by canon law they w”cre to be disposed 
of by the bislujp; but by custom a parson or vicar might be 
entitled to them. The titfK's of titlutblc cattle pasturing in any 
waste or common ground, whereof the parish is not certainly 
known, were made payable to the parson of the parish where the 
cattle dwell by a statute of Edward VI. 

Tithes were classified according to their nature as praedial, or 

3 It was his tli'iiial of Uic divine* right of tillu's that brought down 
the wrath of the Star Chamber iqion the author. He; was forced to 
retract an opinion toe) libeTal for the time. (Sec Set den.) 

■* Hallam, Middle Ages, ii. 205. 

® Sec Dante, Par. xii. 9^, " decimas qiiac sunt p.-uq^'nim Dei." 

® Pt. ii. lO, 7. 7 13 k. iii. 30. 

** Extrav. Comm. bk. iii. 7. 

9 Sess. xxv. 12. 10 C. viii. § 2. 

The grant saiel to Iia\'e* been made by Aitheiwulf in 855, to which 
llie general payment e>f tith«‘s in Englanel has bce;n commonly traced, 
appears not to rt?st on satisfactory evidence. 
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arising immediately from the ground, e.g. grain of all sorts, hay, 
wood and the like; mixed, or arising from things immediately 
nourished by the ground, e.g. colts, lambs, eggs and the like; 
or personal, namely, of profits arising from the honest labour 
and industry of man, and being the tenth part of the clear gain, 
e.i^. fishing, mills and the like; or aecc^fding to value, as great, 
corn, liay and wood; or little, which embraced all others. 
Of common right tithes were only payable of such things 
ns yield a yearly increase by the act of God, and generally only 
once a year. They were not payable of the following, except 
by custom : things of the substance of the #arth, such as coals, 
minerals, turf and the like; things ferae naturae ^ such as fish, 
deer and the like; things tame, such as fowls, hounds or fish 
kej)t for pleasure or curiosity; barren land, until it is converted 
into arable or meadow land, and has been so for seven years; 
forest land, if in the hands of the king or his lessee, unless dis- 
afforested ; a park which is disparked; or glebe land in the 
hands of the parson or vicar, which was mutually exempted from 
payment by the one to the other, but not if in the hands of the 
vicar’s lessee. Another ex('eption to the incidence of tithes 
were abljey lands. These were exem])ted generally by Pope 
Pascal IT. while in the hands of their owners, but the privilege 
was restricted liy Pope Adrian J V. in the time of Henry 1 1 , totlie 
three religious orders of Cistercians, Templars and Hospitallers 
(to whom the Templars’ lands w(Te given on their dissolution in 
17 Kdw. 11 .), to which Pope Innocent III. added the Prae- 
monstralenses. The Council of the Lateran in 1215 further 
restricted this exemption to lands of which these orders were 
in possession before that council. A custom by the religious 
to obtain exemption for lands let to their tenants by means of 
bulls from th(' pope was put an end to by a statute of Henry IV. 
making the acquisition or use of such bulls henc(‘forward 
a praemunire. Whem the religious house's were dissolved by 
Henry VIII., in the case of the greater abbeys and priories the 
exemptions from payment of tithes enjoyed by them passed to the 
Crown or the persons to whom the Crown assigned them, and thus 
anv lands which might have been thus ex(‘mj)te(l, whether they 
had been actually so or not, were presumed to be exempt ; and a 
further exemption was created by parsonages coming into the 
same hands as tit liable lands, whi(di lasted so long as such union 
continiK’d. 

A ful l her exemption from tithes was given by an act of 1832 
(2 & 3 Will. IV. e. roo), which fixed a period of prescription against 
claims of tithe by laymen or corporations aggregate, of thirty 
ye.ars during which there; had been no payment of tithes or a 
modus or composition had existed, in the; abseneu; of contrary 
evidence, and in any case of sixty years; and against corpora- 
tions Sole, of sixty years or the tenure’s of two successive iiieaim- 
beiits and three years after the entry of a third. The tithe’s 
which came intei lay hands by the dissolution of the religious 
houses and the previous suppression of alien priories b} 
Henry V. became in all respects incorpeireal freeholel preipejty. 
Under the' Limitation Act of 1833 twenty years of adverse posses- 
sion of an estate in titlu\s gave a good title’, except as Against 
spiritual or cle’cmeisynary corporfitions seile; wheise right to ree'over 
tithes was limited, if at all, to a period of twe) incumbencies and 
six years afterwards, eir sixty years (s. 2e)). 

Tithes were generally rccovere’d by a writ against the owner 
e)f the tithable property usually breiught in the ecclcsia.stical 
courts (ejuestieins of title to tithes being reserve’d to the temporal 
ceairls), the jurisdiction of which in this repeel was cetnfirmed 
by the statute’s Circumspecte abatis (13 Kdw. 1.), ArlicuU cleri 
(e) Edw. II.), and others of Henry VIII. and Edward VT., and was 
enforceel by ecedesiastie'al e’ensures and .the writ l)e exconwmni- 
cato capiendo] and an act 2 & 3 Edw. VI. made any person 
refusing to set out tithes liable to pay double the value in the 
ecclesiastical court or treble in a common law court. Tithes of 
small amount or due from Quakers could be recovered by sum- 
mary proceedings before justices under statutes ranging from 
William III. to Victoria. Title’s could also be sued for in equity, 
especially the equity side of the exchef|uer. A custom also 
sprang up, and was common at the time of the Commutation 


Acts, for a tithe-owner to accept a fixed sum of money or fixed 
quantity of the goods tithable in place of the actual tithes, known 
as a modus decimandi, whether in respect of a whole parish or 
only of particular lands within it ; and this could be sued for in the 
ecclcsiasti(;al courts. Tithe-payers could also file bills in equity 
to establish a modus against a tithe-owner. In the ('ity of 
Umdon there were customary tithes; in other towns and iHacea^ 
there were compositions for tithes which were confirmed by local 
acts of parliament; and according to a return presented to 
the House of Commons in 1831, there were passed between 1757 
and 1830 no less than 2000 local acts containing clauses 
for the commutation of tithes. Enclosure Acts often ggye 
a portion of the Lands enclosed to the spiritual or lay rector 
and exem])ted the rest from tithes; and in other local acts a 
corn rent or yearly money payment was substituted for tithes. 
Except, however, where made under parliamentary authority, 
no composition for tithes, although made between the landowner 
and thg parson or vicar with the (;onsent of the patron and 
ordinary, bound a succeeding imannbent, the statute 13 Eliz. c. 10 
prohibiting any parson or vicar from making any conveyance 
of (inter alia) tithes, being parcel of the possessions of their 
churches, to any persons, except leases for twenty-one years or 
three lives. 

2. The principle of the Tithe Commutation Acts (1836- 
i860) is to make permanent and general the system which had 
been only partial or temporary (in most cases), After the 
and to substitute a corn rent (known as a tithe Commuta- 
rent charge), permanent in quantity and payable tionActs. 
in money, but fluctuating in value, for all tithes, whether 
payable under a modus or (‘ornposil ion or not, which may have 
heretofore bclongc’d either to ecclesiastical or lay persons 
(Phillimore, Ercles. Law, ii. ii6i). 

Conunissioners (now the board of agriculture) are a]i])ointcd to 
execute the acts; a re nt charge on all lands liable to tith('s at the 
time of the passing of the first act is substituted for those tithes, 
of which the gross amount is ascertained either by volunbiry 
parochial agreement, or, tailing that, by comj^iilsory awaril con- 
firmed by the commissioners; and tlu* value of the tithes is fixed in 
llie latt(‘r case by their average value in the particular parish during 
the sev<m years precetling Christmas i«S35, without clc^iotion lf)i' 
parochial or county ami other rates, cliarg(!s and assessments 
fidliiig on tithe s, tlu; rt Jil charge being liable to all the charges to 
whicli tithes wt'it' liabh*. 'I'Ik; rent charge is apportioned on all 
tlu; lands liable in the parish, and such apportionment may be 
alteretl or a new one. mn.dc : .and tht; value of the rent charge; is fixed 
at the value; (at the time of conlirmatiem e>f the apportionment) 
e)t the iiumbeT e)f impf’iial bushels and de;cimal parts of bushels of 
whe;at, barley and e)als as the; s.ame woulel have; purcliaseel at the 
price;s so .ascertaiue;d by the adveTtisemenl (of price’s e)f ce)rn) te) be 
puMislu-d imme;diate-ly afteT the; passing of the; .act (> & 7 Will. IV. 
c. 71, in ca.se one; third part of such rent eharge had he’eai investe'd 
in the purchase: of wheat, one-thirel i)art in the purchase of harle;y, 
anel the remaining third i)art in the ])urchast; e>f oats ; and tlic 
re;sj)ective quantities of wlu'.at, bmley and oats se) asceatained shall 
be; stateul in the draft of every apportionment. 'I'he; jaice^ ,at which 
the’ e:onveTsion from memey into ce)rn is te) be made; .at the time of 
eonlirinalion of such a])])orlioiime;nt, .accoreling te) the pre)visions of 
the said act, arc 7s. oj^d. fe)r a bushel e)f wheat, 3s. 11 Jel. fora bushel 
of barley and '2s. ^d. for a bushel of oats (7 Will. 1 V. and i Viet. c. <>9) ; 
the average price e)f the bushel of each grain is now computoel by 
substituting for llio ** advertisement " above the statement e)f the 
se.*plcnnial avenago price of the imperial ])iishel of British corn made; 
iinelcrthe Ce)ni Returns Act it^S2 ; and thus the value of the statutory 
ame)unt of ce>rn is ju)w fixed lor each year at thej bcgimiiiig there;ot 
.at the average price; of the three; e:e)mponcnts e)f com fe)r the previous 
seven years. The e?xte;nl of the eleprcciation in value of tithe may 
be gathered fremi the fact that for 1902 the price of the wheat l)ushel 
is thus fixed at 3s. 5lel., th.at of the barley bushel at 3s. e)Jd. and that 
of the; oats biishe;! at 2S. id. * 

As already indicated above, certain lanels are exempt from pay- 
ment of tithes while in the eiccupalion eif their owners, either by 
reason of their having been parcel of the possessions of any privileged 
oreler, or by re;ason of their being of the tenure of ancient dcmo.sno 
ami exempt whilst in the tc’iiure. occupation or manurance of 
the Crown, its lenants, farmers and le.ssees or under-tenants, although 
th(;y are sul)i(;ct to tithes when aliened or occupied by subjects 
not being .such ; and in tho.sc and in all such cases, with the con.sent 
of such owners, a fixed rent charge may be .siil)stituted for any 
contingent rent charge imposed on them (2 & 3 Viet. c. 62 ; 3 & 4 Viet, 
c. 15, now repealed except as to tithes not comniutod). In certain 
cases where commutation of tithes for rent charge in the ordinary 
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way was impnicticablo, c.g. in tho case of Lammas lands or in the 
case of conimoji lands, power was {^dvcn to charge a fixed sum or rate 
per head of tho cattle there pasturing, with an exception in the case 
of Lammas lands which for seven years before Christmas 18^5 had 
paid no tithe; ami also to tix a rent charge in respect of tithes of 
common appurtenant on the allotment made in respect of the l.inds 
to which such right of common attached (2 \ 3 Viet. c. (»2 ; 3 iS: | Viet, 
c. 15 ; ^ Viet. c. 73). By an act of t8oo (23 vS: 24 Vhc.t. c. 93) agross 
font charge can be substituted for a commutation of tithes on common 
rights at a fixed sum per hciul; a gross rent charge made payable 
in respect of tho tithes of a gatc<l or stinted pasture rate<l to 
the relief of the poor may be apportioned thereupon and enforced 
in the method prescribcil by the other Tithe Acts; a rent charge 
on commons may be commuted for part of tlie land or redeemed, 
if tJto landowners and persons liable for titlic so agree; and uptm 
enclosure, a rate per heatl may be convt'rted into a rent charge, on 
the lamis allotted. These nmt charges are not subject to tho Tithe 
Act of 1891. This act tU' iSoo also gave power to convert tho coni 
rents established under local acts into n‘nt charge.s. 

In the case of hop-grounds, orchards, fruit-plantations and 
gardens power was gi\'en to the commissioners to ^'aIuo them 
separately, according to the average late of composition for the 
.seven years preceding Christmas 1S35. and to lix an ordijifay and 
an extraordinary charge fiw tithes thereof, the former for such 
lands going out of cultivation, the lalltT for such as were there- 
after newly cultivated; lands subject to the latter weie exempted 
during their first years of cultiwation ; and such lamis were only 
subject to it it situati‘<i in a parish in winch an extraordinary charge 
had boon distinguished at tho time of commutation (6 iSc 7 Will. IV. 
c. 71 ; 2 A 3 Viet. c. 62 ; 3 & 4 Viet. c. 15 ; 23 cV 24 Viet. c. 03 ; 30 & 37 Viet, 
c. 42). In i8S<), however, it weis I'liactcd that no such extraoulinary 
charge shall be levied on any ■-'Ucli gioiinds so newly cuUiv.ated in 
future; tho capital value of the existing charges was asscs.scd, and 
the payment 01 intorost ihoroon was made a rent charge on the land 
payable in priority to all othtT charges until its redoinjition, ami 
reco\'cr.iblc in the .same way as onlinary rent charge and exempt 
from all rato.s, charges and assessments ; tho charge was roilcemablo 
at tho capital value, and, saving existing contracts, it was as between 
landlord ami tiuiant payable by the Lindlord, any agreement to 
the contrary notwithstanding; and it is not .sul.jc'ct to tlic Tithe 
Act of 1891. Under the act of 1840 {3 A' 4 Viet. c. 15) gardens and 
lawns and the like, of small size, could be exempted from tithes. 

Besides the tithes dealt w’ith by local acts as alre^idy mentioned, 
certain other kinds of lilhos are outside tho scope of the Commuta- 
tion Acts, namely, tithes of fish and fishing, ptTsonal tithes other 
than tithes of mills, and mineral tithes, unless the landowners and 
tithe-owners consent to make a parochial agreement for commutation 
before the coiitirniation of an apportionment after a compulsory 
award ift Vich parish. As already seen, fish being fciur naturae 
are only tithable by custom; but fish taken in the sea by th(‘ custom 
of the realm are tithable as a personal tithe, i.e. in some small sum 
for the net profits of the fishing, and customs ft'r payment in kind 
have been upheld by the courts. Personal tithes, if not commuted 
or otherwise still payable, arc regulated by a statute of Edward VI., 
which (except in the case of fishing and tithes for houS(‘S in cities 
and towns, which may be duo by custom) rcstiiclcd flumi to such 
persons exercising merchandi.scs. bargaining and selling i lothing, 
handicraft or other art or faculty in such places as had for f nrty years 
prcviou.sly so used to do. Personal tithes arc now rare, except of 
fish caught at sea, when they arc payaljlc to the church where the 
taker hears divine service and receive.s the sacrainents. Tithes on 
houses or customary paymtmts in lieu of tithes have, V^y local acts, 
in some cases been turned into church rates. Statutory provision 
is also made for allowing tithes and tithe icrit cliarge to be exchanged | 
for land, ami for the redemption of rent charges mad(‘ under the 
acts, and also of corn rents under tho local acts, 'fithc nmt charge 
may also be merged in the land tithable, with the cfuisent of tlic 
titlic commissioners and the landowner, by the legal and ecpiitable 
o\vners of titlies in fee simple or fee tail, or persons having power 
to appoint the fee simple in tithes, or owners of glebes, or owners 
of lands and tithes settled to the same uses. 

Tithe rent charge under these acts is subject to the same 
liabilities and incidents as tithc.s, such as parliamentary, parochial, 
county and other rales, especially the poor rale and highway 
rate; but the owner of tithe rent charge attached to a benefice 
has been exempted by an act of 1899 from payment of half the 
amount of any rate which he would be liable to pay under the 
Agricultural Rates Act 1896, the other half being borne by the 
Inland Revenue Commissioners. The limitation of time for 
recovery of tithes or estates in tithes, whether between rival 
claimants to tithes or tithe-(^ners or tithe-payers, if belonging 
to lay individuals or lay or spiritual corporations aggregate, is a 
period cf twelve years, as in the case of other real property 
(37 & 38 Viet. c. 57); and in the case of spiritual corporations sole 
the period of limitation of actions, if any, is governed by the 
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Limitation Act 1833, s. 29, already quoted, tlu^ act 2 & 3 
Will. IV. c. 100 being held only to apply to demands of tithe 
in kind. 

The method of recovering rent charge under the ('omnuitation 
^Vets was distraint where tJie rent charge is in urriar for twenty- 
one days after the half-yearly days of payment, and entry and 
posscs.sion with power of Idling if it is in arrear for forty days, 
and arrears for two years are so recoverable : this power of (list ress 
and entry extends to all lands ot'cupied by the oooiipier of the 
land whose tithe is in arrear as owner or under the same 
landlord; but no action lies against the owner or oeeupier of the 
land per.sonally. If a tenant quits leaving tithe unpaid, the 
landlord may pay it and recover it from him. The lithc-OAvner 
cannot rccov'er damage's from the tithe-payer for not cultivating 
the land. Spee'ial provision is made for the recovery of the rent 
charge in railway lands. 

The act of 1891 has, however, altered this method of recover- 
ing tithes, and substituted another intended to shift the burden 
of responsibility from the occupier to the landowni r, by making 
the latter directly and solely responsible, but givirig the n'rnedy 
against the land. 'I'he landi^wnor is made liable t(» pay tlu‘ rent 
charge in spite of any contract to the contrary between him and 
the occupier; the rent charge if in arrear for three months is 
recoverable i)y an order of the county court, what e\'cr its amount 
may l^e : if the land is occupied by the owner, the order is executed 
by the same means as those prescribed in the 'i'illio Acts; but 
if it is not, then by a receiver being appointed for the rents and 
profits of the land: neither landlord nor occupier is personally 
liable for payment; and appeal lies to the High Court on points 
of law; and a remission of ri'nt charge may be claimed when 
its amount cx(^ieeds two-thirds of the annual value of the land. 
The a(!t docs not apply to the particular kinds (T rent charges 
mentioned above. 

The Tithe Acts do not apply to the city of London, which 
has always had its own peculiar customary payment rc'gulatcd 
by episcopal constitutions of 13 Hen. Til. and 13 Ric. II. and 
statutes of Henry VIII., confirming a decree of the privy 
council, under which the rate of tithes was fixed at i6id. for 
every los. rent, and at 2s. 9d. for every 20s. rent of houses, 
sh(^ps and the like by the year. Provision was made.' by statute 
after the fire of London for certain annual tithes to be paid in 
parishes whose churches had been destroyed, and there have been 
local acts from time to time with regard to particular parishes 
therein. 

Authorities. — Pliillimoro, Ecclesiastical J.aw (2jid vd.. Lojulon, 
Cripps, Law of Church and Clergy (0th cd., London. 188O); 
Eiiglc, Tithes (London, 18 y>); Leach, Tithe Acts (oth cd., 1890). 

(G. G. T>.^) 

TITHING (for tithe, tenth ; Lat. dccuma)^ formerly a unit of 
local administration in England. In some (listri(7ts the men who 
were bound to be in frank])lcflgc were grouped in associa- 
tion's of ten, twelve or more individuals called tithings. \Mien 
a person who \vas ai'ciised of any crime was not forthcoming, 
inquiry was made whether he was in frankpledge; if he were 
not, and had no right of exemption, the township was amerced, 
but if he were in a tithing, then it was upon the tithing that the 
arnenx-inent fell. South of the "I'hames the tithings w(tc dis- 
tricts normally idi-nlical with the tcjwnsliip which discharged 
the duties of the frankpledge. Some townships, however, 
contained more than one. tithing. I'here are also indications 
that inbthe ancient kingdom of Mercia the tithing was 
originally a district and not a mere association of persons; 
but in Northumbria it is doubtful whethcir the system of 
frankpledge and tithing, either personal or territorial, was ever 
established. If, as scorns likely, the territorial tithing is older 
than the pi'rsonal, each territorial hundred {jq.v^ was probably 
dividc'd into ten tithings. 

TITHONUS, in Greek legend, according to ITomcr son of 
I^omedon, king of Troy and husband of Eos (the morning). 
In the Homeric hymn to Aphrodite, Eos is said to have carried 
him off because of his great bt'auty. She entreated Zeus that 
he might live for ever; this was granted, but she forgot to ask 
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for immortal youth for him. He became a hideous old man; 
Eos then shut him up in a chamber; his voice “ flowed on unceas- 
ingly,” but his limbs w(Te helpless. A later development is 
the change' of 'I'ithonus into a grasshopper, after Eos had been 
obliged to wrap him like a child in swaddling-clothes and to 
put him to sleep in a kind of cradle. 1 ]^ was y)robably associated 
with the d’rojan royal house, since the inhabitants of the original 
home of tJic legend (prcjbably central or northern Greece) looked 
upon the I^kist, the land of the morning, as the home of Eos. In 
some versions she is said to have carried him away still farther 
East, to the land of Ethiopia near the oc«an streams; this is 
euhemeristically referred by Diodorus Siculus to an expedition 
undertaken against Ethiopia by Tithonus, son of Laomedon. 

It is probable that Tithonus was origijially a sun-god ; the scholiast 
on Ihad, xi. 5, who calls him Titan, identifies him with Apollo, and 
iherc arc many points of resemblance between him and the sun-god 
Helios. The story is generally rog^arded as an allegorical representa- 
tion of the fresh morning sun dried up by the heat of the advancing 
day. I’ossibly it is merely intended as a w'ariiing to mortals not 
to unite with immortals, lest they incur the jealousy and wrath of 
the gods. 

Sec Ilomer, Iliad, xi. x, xix. 237; Hymn in Vencrem, 219 sqq., with 
Allen and Sikes’s notes; Apollo\lorus iii. 12, 4; Died. Siculus iv. 75; 
Horace, Odes, ii. 16, 30; Propertius iii. 10 (18) ; O. Gruppe. Criechische 
MytlioloQie, i. 313, n. 16, who atlributcis a Milesian origin to the 
story; articles “Eos*' by Rapp in Uoschor's i.exihem dev Mythologie 
and by Eschcr in Pauly- Wissowa's Realcncyclopadie, 

TITIAN {c. 1477-T576). Tiziano Vccellio, or Vccelli, one of 
the greatest painters of the world, and in especial the typical 
representative of the Venetian school, was commonly called 
(luiing his lifetime Da Cadorc,” from the place of his birth, 
and has also been designated ‘‘ II Divino.” 'Fhe country of 
Cadore, in the Eriuli, barren and poor, is watered by the Piave 
torrent poured forth from the Carnic Alps, and is at no gix'at 
distance from 'Firol. Titian, therefore, was not in any sense a 
Venetian of the lagoons and Adriatic, hut was native to a country, 
and a range of association, perct'ption and observation, of a 
directly diffcTcnt kind. Venice conquered Eriuli at a date not 
very remote from the birth of Titian; and ( adore, having to 
choose between Venetian and imperial allegiance, (leclared for 
the former. Approaching the castle of Cadore from the village 
Sotto Castcllo, one passes on the right a cottage of humble 
pretensions, inscribed as Titian’s birthplace; the precise locality 
is named Arscnalc. The ru'ur mountain all this range of hills 
being of dolomite formation - -is called Marmarolo. At the 
neighbouring village of Valle was fought in Titian’s lifetime the 
battle of Cadore, a Venetian victory which be recorded in a 
painting. In the 12th century the count of Camiiio became 
count also of ('adore. lie was called (iueccllo; and this name 
descended in 132 r to the podesta (or mayor) of ('adoit', of the 
same stock to which the painter belonged. Titian, one of a 
family of four, and son of Gregorio Vecc^lli, a distinguished 
councillor and soldier, and of his wife Lucia, was ])orn in 1477. 
So it has very generally been stated; but of late years a 
subsequent date, 1489 1490, has been suggested, so as to nfake 
Titian, at the lime of his death, not so singularly loiig-livcd 
a man. As to this interesting point one should remember that 
Vasari in one passage (at variance with some others) says that 
Titian was born in 1480; while Titian himself, writing to 
Philip 11 . in 157 r, professed to be ninety-five years old. 

It used to be said that Titian, when a child, painted upon the 
wall of the Casa .Sampieri, with flowt'r -juice, a Madonna and 
Infant with a boy-angel; but modern connoisseurs say ^t hat the 
picture is a common work, of a date later than Titian’s decease. 
He was still a child when sent by his parents to Venice, to an 
uncle’s house. There he was placed under an art teacher, who 
may perhaps have been Sebastiano Zuccato, a mosaicist and 
painter now forgotten. He next became a pupil of Gentile 
Bellini, whom he left after a while, because the master considered 
him too offhand in work. Here he had the opportunity of study- 
ing many fine anti(|ues. Ilis last instructor was Giovanni 
Bellini; but Titian was not altogether satisfied with his tutoring. 
The youth was a contemporary of Giorgione and Palma Vecchio; 
when his period of pupilage expired, he is surmised to have 
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entered into a sort of partnership with Giorgione. A fresco of 
“ Hercules ” on the Morosini l\daee is said to have been one of 
his earliest works; others were the “ Virgin and Child,” in the 
Vienna Belvedere, and the “ Visitation of Mary and Elizabeth ” 
(from the convent of S. Andrea), now in the Venetian Academy. 
In 1507 - 1508 Giorgione was commissioned by the state to 
execute frescoes on the re-erected Ft)ndaco dc’ Tedeschi. Titia* 
and Morto da Keltre worked along with him, and some fragments 
of I'itian’s paintings, which arc reputed to have surpassed 
Giorgione’s, are still discernible. According to one account, 
Giorgione was nettled at this superiority, and denied Titian 
admittance to his bouse thenceforth. Stories of jealoy^ies 
between painters are rife in all regions, and in none more than in 
the Venetian- various statements of this kind applying to Titian 
himself. One should neither accept nor reject them unitiquir- 
ingly; counter-evidence of some weight can l)e cited for Vccelli’s 
vindication in relation to Moroni, Correggio, E)tto and Cocllo. 
Towards 1511, after the cessation of the League of ( ambrai 
which had endeavoured to shatter the power of the Venetian 
republic, and had at any rate .siuxeeded in clipping the wings of 
the lion of St Mark — Vecelli went to Padua, and painted in 
the Scuola di S. Antonio a series of frescoes, which continue to 
be an object of high curiosity to the students of his genius, 
although they cannot be matched against his finest achievements 
in oil painting. Another fresco, dated 1523, is “ St Christopher 
carrying the Infant (/hrist,” at the foot of the doge’s steps in 
the ducal palace of Venire. F rom Padua 'Fitian in 1512 returned 
to Venice; and in 1513 he obtained a broker’s patent in the 
Fondaco dc’ 'Fedeschi (state-warehouse for the (kTiiian incr- 
(Eants), t(Tmcd “ T.a Sanseria ” or ‘‘ Scnscria ” (a privilege 
much coveted by ris.ing or risen artists), and became siiper- 
int(‘ndcnt ol the g()V(‘rnmenL works, being cspct'ially charged to 
complete the ])aintings left unfinished ])y Giovanni Bellini in 
the hall of the great council in the ducal palace. He set up an 
atelier on the Ckand (.'anal, at S. Samuelc the precise site 
being now unknown. It was not until i5t(>, upon the death 
of Bellini, that he came into actual enjoyment of his patent, 
at the same date an arrangement for ])ainting was entered into 
with Titian alone, to lla^ exclusion of other artists ^ho Imd 
heretofore been associated with him. The patent > 9 elded him 
a good annuity — 120 c rowais - and exempted him from certain 
taxes he being bound in return to paint likenesses of the 
su(xessivc doges of his time at the fixed prices of eight crowms 
each. 'Fhc actual number whic h he executed was five. Titian, 
it may be wc'll to note as a landmark in this all but centenarian 
life of incessant artistic labour and productiveness, was now 
(if we adopt 1477 birth-diite) in the fortieth year of his 

age. The same year, 1516, witnessed his first journey to Ferrara. 
'J’wa) years later w^as produced, for the high altar of the church 
of the Frari, one of his most world-renowned masterpieces, the 
“Assumption of the Madonna,” now in the Venetian Academy, 
It excited a vast sensation, being indeed the most extraordinary 
piece of (’olourist execution on a great scale which Italy had yet 
seen. 'I'hc signoria took note of tlie facts and did not fail to 
observe that Titian was neglec ting his w'ork in the hall of the 
great counc il. 

Vecelli w^as now at the height of his fame; and towards 1521, 
following the production of a figure of “ St Sebastian ” for the 
papal legate in Bresc ia (a work of whic:h there are numerous re- 
plicas), purchasers became extremely urgent for his j)roductions. 
In 1525, after some irregular living and a cemsequent fever, he 
married a lady of w^hom gnly the C'hristian name, Cecilia, has 
come down to us; he hereby legitimized their first child, Pom- 
ponio, and two (or perhaps three) others followed. Towards 
1526 he became acciuainted, and soon exceedingly intimate, 
wdth Pietro Aretino, the literary bravo, of influence and audacity 
hitherto unexampled, who figurc\s so strangely in the chponiclcs 
of fhe time. 'Filian sent a j)ortrait of him to Gonzaga, duke of 
Mantua. A gieat affliction hcfeU him in August 1530 in the 
death of his wife. Tie then, with his three children — one of 
them l)eing the infant Lavinia, whose birth had been fatal to the 
mother — removed to a new home and got his sister Orsa to 
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come from Oidorc and take charge of the household. I'lie 
mcinsion, difficult now to fiiKh is in the Biri Orande, then a 
fashionable suburb, being in the extreme end of Venice, on the 
sea, with beautiful gardens and a look-out towards Murano. 
In 1532 he painted in Bologna a portrait of the emperor 
('harlos V., and was created a count palatine and knight of the 
(Golden Spur, his children also being made nobles of the empire — 
for a painter, honours of an unexampled kind. 

The Venetian government, dissatisfied at 'I’itian’s neglect of 
the work for the ducal palace, ordered him in 1538 to refund 
the money whic h he had received for time unemployed ; and 
Posilenone, his formidable rival of recent years, was installed in 
his place. At the end of a year, however, Pordenone died; and 
Titian, who had meanwhile applied himself diligently to painting 
in the hall the battle of Cadore, was reinstated. This great 
pic ture, which was l)urncd with several others in 1577, repre- 
sented in life-si/.c the moment at which the Venetian captain, 
D’Alviano, fronted the enemy, with horses and men cpishing 
down into the stream. Fontana’s engraving, and a sketch by 
Titian himself in the gallery’ of the Uffizi in Florence, record the 
energetic composition. As a matter of professional and worldly 
.siic'cess, his position from about this time may be regarded as 
higher than that of any other painter known to history, except 
Raphael, Michelangelo, and at a later date Ruljcns. In 1540 he 
rec-eived a pension from D'Avalos, marquis del Vasto, and an 
annuity of 200 crowns (which was aftenvards doubled) from 
Charles V. on the treasury of Milan. Another source of profit-- 
for he was always sufficiently keen after money- was a contract, 
obtained in 1542, ffir supplving grain to Cadore, which he visited 
with regularity almost every year, and where he was both 
generous and influential. This reminds us of Shakespeare and 
his relations to his birthplace, Stratford on- Av'on ; and indeed 
the grc'at Venetian and the still greater Englishman had some- 
thing akin in the essentially natural tone of their inspiration 
and performance, and in the personal tendency of each to look 
after practical success and “ the main chance ” rather than to j 
work out aspirations and pursue ideals. 'Fitian had a fav'ourite 
villa on the neighbouring Manza Hill, from which (it may be 
inferred) \\e made his chief observations of landscape form and 
effect. Tlie so-called “Titian’s mill,’’ constantly discernible 
in his studi('s, is at Collontola, near Holluno (see R. h\ Heath's 
Life of Titian, p. 5). A visit was paid to Rome in 1546, when he 
obtained the freedom of the city, his immediate predecessor in 
that honour having been Michelangelo in 1537. He could at 
the same time have succeeded the painter Fra Sebastiano in 
his lucrative oiiicc of the piumbo, and he made no scruple of 
becoming a friar for the puipose ; but this project lapsed through 
his being summoned away from Venice in 1547 to paint 
Charles V. and others, in Augsburg. He was there again in 1550, 
and executed the portrait of Philip II., which was .sent to England 
and proved a potent auxiliary in the suit of the prince for the 
hand of Queen Mary^ In the prec eding year Vecelli liad affianced 
his daughter Uivinia, the beautiful girl whom he loved deeply 
and painted various times, to Comelio Sarcinclli of Serravalle: 
she had succeeded her aunt Orsa, now deceased, as the manager 
of the household, which, with the lordly income that Titian made 
by this time, was placed on a corresponding footing. 4'he 
marriage took place in 1554. She died in childbirth in i5f^o. 
The years 1551 and 1552 were among those in which Titian 
worked least a.s.siduously— a circumstance which need excite no 
surprise in the case of a man aged about seventy-five. He was at 
the Council of Trent tow'ards 1555, of whic h his admirabki picture 
or finished sketch in the Louvre bears record. He was never in 
Spain, notwithstanding the many statements which have been 
made in the iiffirmative. Titian’s friend Aretino died sudd<aily 
in 1556, and another close intimate, the sculptor and architect 
JacopcT Sansovino, in 1 570. With his European fame, and many 
sources of wealth, Vecelli is the last man one would suppose; to 
have been under the necessity of writing querulous and dunning 
letters for payment, especially when the defaulter addressed 
was lord of Spain and of the American Indies; yet he had con- 
stantly to complain that his pictures remained unpaid for and his 


pensions in arrear, and in the very year of his death (iTbruary) 
he recites the many pictures which he had sent within the preced- 
ing tw'enty years without receiving their price. In fact, there is 
ground for thinking that all his pensions and privileges, large as 
they were nominally, brought in but precarious returns. It has 
been pointed out that in the summer of 1566 (when he was 
elected into the Florentine Academy) he made an official declara- 
tion of his income, and put down the various items apparently 
ludow their value, not naming at all his salary or pensions. 
Possibly there Nvas but too much reason for the omission. 

In September 1545 'fitian \\\mt to Cadore and designed the 
decorations for the church at Pieve, partly exe( uted by his 
pupils. One of the.se is a Transfiguration, another an Annuncia- 
tion (nowin S. Salvatore, Venice), inscribed “Tilianus fecit,” 
by way of protest (it is said) against the disparagement of 
some persons w'ho cavilled at tht^ veteran's failing handicraft. 
He continued to accept commissions to the laT. He had 
selected as the place for his burial the chapel of th(‘ Oucifix in 
the church of the Frari; and, in return for a grave, lu* offered the 
Franciscans a picture of the “ Pieta,” representing him.sclf and 
his son Orazio before the Saviour, another figure in the com- 
position being a sibt'l. This work he nearly finished ; but some 
differences arose regarding it, and he then settled to ])c interred 
in his native Pieve. Titian was ninety-nine years of age (more 
or less) when the plague,^ w'hich w^as then raging in Venice, 
seized him, and carried him off on the 27th of August 1576. He 
w'as buried in the church of the Frari, as at first intended, and his 
“ Pieta ” W'as finished by Palma Giovane. He lies near his own 
famous painting, the “ Madonna di Casa Pesaro.” No memorial 
mark(‘d his grav'c, until by Austrian command Canova executed 
the monument so w^ell knowm to sightseers. Immediately after 
Titian's owm death, his son and pictorial a.ssistanl Orazio died 
of the same epidemic. His sumptuous mansion wjis plundered 
during the plague by thieves, who prowled about, scarce 
controlled. 

'riticin w«as a man of comuT features and handsome person, with 
an uncommon air of penetrating observation and solf-possossed 
composure — a Vemdiiin presence worthy to pair with any of those 
“most potent, grave and reverend signiors whom his pencil has 
transmitted to posterity. He was highly distinguished, courteous 
and winning in soci(‘ty, personally unassuming, and a fine speaker, 
('n joying (as is said by Vasari, who saw him in the spring of i50()) 
health and prosperity unequalled. The numerous heads cuiTently 
named Titian's Misln.-ss might dis]H)se us to regard the painter 
as a man ol more than usually relaxed morals; th (5 fact is, how'eviT, 
that the^e titles are mere fancy namc^s, and no inference one way or 
fho. othc*r can 1 )C drawn from them. He gave spkmdid entertain- 
ments at times; and it is n.'lated that, when Henry HI. ol Franco 
passed through Venice on his w\ay from Poland to take the French 
throne, ho called on Htian willi a train of nobles, and the painter 
presented him as a gilt with all the pictures of which ho im^nirod 
the price. Hii wn.s not a man of universal genius or varied laculty 
and accomplishment. liUe Leonardo da Vinci and Michelangelo; his 
one groat ami supreme endowment was that of painting. 

ICver sincti 'I'itian rose into celebrity the general verdict h.is 
beef, tliat he is tli<; greatest of paintt;rs, considered technically. In 
the first place neither the imithod of trosco painting nor w'ork of 
th(? colhssal scale to wliich fresco painting minist'TS is luirc; in 
(juestion. Titian’s ]>rovinc(‘ is that of oil ])ainting, and of painting 
on a scale wdiich, though often large and grand, is not colossal either 
in dimension m* in inspiration. Titiaji may ])n)p(}rly bo regarded 
as the greatest manipulator of paint in reflation to colour, lone, 
luminf)sitv, ricluu;ss, lexturt‘, surfiice and barmony, and with a 
view' to the ])roduction of a pictorial wdiolc conveying to the eye 
a true, jligniCietl and l)eruitiful impression of its general subject- 
matter ami of the objects of stmse which form its constituent parts. 
In this jtmse 'I'itian has nev(;r l)oen dciposed from his sovereignty 
in painting, nor can one forecast the lime in which he wall be deposed, 
h'or the coni})lex of fjualiti(;s which we sum up in the words colour, 
handling and general force ami harmony of effect, ho stands un- 
matched, although in particular items of forcible or impressive; 
e.xiicution — not to speak of creative invention — some painters, one 
in one resptjct and aiiothcr in anotlior, may indisputably bo preferred 
to liim. He carried to its acme tliat great colourist conc(;ption of 
the Venetian school of which the; first mastei*picces are due to the 
tw'O Ikdlini, to ('aq)accio, and, wdth more fully developed su.avity 
of manner, to (borgiom;. ITe-e.minont inventive power or sublimity 

* Out of a total ])upulatiori of 190,000 there perished at this time 

50,000, 
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of uitollcct lie never evinced. Evc^n in energy ol action and more 
especially in majesty or afilmmcc of compt)sition the palm is not 
liis; it is (so far as concerns th<i Venetian school) assignable to 
'I'intoretto. 'I'itian is a painter wlio by wondrous magic of genius 
and of art satisfies the eye, and through the eye the feelings — 
sometimes the mind. 

Titian’s picturtis abound with memories of his home-country and 
of the region which led from the hill-s?inimits of Oulore to the 
qu(}cn-city of the Adriatic. lie was almost the first painter to 
exhibit an .ippreciation of mountains, mainly those of a turret cd 
type, exem])lified in the Dolomitiis. Indetxl ho gave to lantlscapc 
generally a new and original vitality, ex])ressing the quality of the 
objects of n.ilure and their control over the sentiments and imagina- 
lion with a force that had never before bceft approached. The 
earliest Italian picture expressly designated as “landscape** was 
one which Vccclli sent in 1552 to Idiilip 11. Ilis productive faculty 
was iiiiiiiense, even when ^^e allow for the abnormal length of his 
professional canicr. In Italy, England and elsewhere more than a 
thousand pictures figure as 'I'itian 's; of these about 250 may be 
regardt'tl a A duluous or spurious. There are. for instance, 6 pictures 
in the National Gallcro, London, i«S in the Louvre, i(> in the Pitti, 
18 in the I ffizi, 7 in the Naples Alusoum, 8 in the Venetian Academy 
(besides tlio scries in the private UKieling-lrill) and 4I in the Madrid 
Museum. In the National (hdlcry ^ other works used to be as‘-igncd 
to 'J'iliaii. but are now regarded rather as examples of his .school. 

Naturally a good deal of attention has been given by artists, 
connoiss(v.irs and experts to prol)ing the secret of how Titian managtjd 
to obtain such astonishing results in colour and surface. 'The 
upshot ot this ies(;arch is but meagre; the secret seems to be not so 
miK'h ou'- of workmanship as of faculty. Ilis figures were put in 
witli the hrusli dipped in a brown solution, and th(?n altered and 
worked up as his intention developed. The later pictures were 
touched off rapidly, telling wtill from a distant view. He himself 
avcnaul that after Ins visit to Konuj in ho had greatly improved 
in art; and in his very last days he said — certainly with the modesty 
of genius, perhaps also with some of the tenacity of old a.gc — that 
h(; was then beginning to understand what painting meant. In 
his earlier pictures the gamut of colour rests mainly upon red and 
gre<}n, in the later ones upon de<;p yellow and blue. The pigmtuits 
which ho used were nothing unusual ; indeed they were both few ancl 
common. l*alma Giovano laicords tliat Voc(illi would set pictures 
asid(? for months, and afterwards, examining them with a stern 
('oiintenanco, as if they were his mortal enemies, woukl set to work 
upon tluan like a man possessed; Jilso that he kept many pictures 
in progre.^s at the .same time. tnniin.g from one to the other, and that 
in his final operations he worked far more with finger than with brush. 
Tt has be(m said. a.ml probably with truth, that lie tried to emulate 
i^alma Vccchio in softness as well as Giorgione in richness. Michel- 
angelo's \ erdict aftcT ins])ecting the jiiclure of “ Danae in the Rain 
of Gold.” executed in 154O. has often been quoted. He said, “ That 
man would have had no equal if art had done as much lor him as 
nature.” Ho was thinking principally of severity aiul majcjslv 
of tlraiightsmanship, for he adde<l, “ Pity that in Venice they don t 
learn how to draw well,” As a (Iraughtsman of the human figure 
Titian was not only competinit but good and fine, and he is reported 
to have studied anatomy deiTly, but one can easily understand 
that ho fell not a little short of the standard of Michelangelo, and 
even of other lea<ling Florentines. He wa.s wont to paint in a nude 
figure with Venetian red, sui^plomcnlcd by a little lake in the contour 
and towards the extremities. He obscrv(;d that a colourj.st ought 
to manipulate white, black and red, and that the carnations cannot 
bo dono in a first painting, but by replicating various tints and 
mingling the colours. He distanced all predecessors in the study 
of colour as a])plied to draperies — working on the principle (in 
which Giorgione may perhaps have forestalled him) that red c^mes 
forward to the oyo, yellow retains the rays of light, and blue assimi- 
lates to .shadow. In his subject pictures the figures are ■ot very 
numerous, and the altitudes are mostly re-served ; even in bacchanals 
or battles the athUdic display has more of facility than of furor. 
Ilis architectural scenes were sometimes executed by other persons, 
especially the Rosas of Brescia. The glow of late afternoon, or the 
]iassionate ardour of early sundown, was much afloctcd by Titian 
in the lighting of his pictures. Generally it may be said that he 
took great pains in completing his work.s, and pains also in conc€?aling 
the traces of labour. He appears to have had little liking for teach- 
ing, partly front distaste of the troubki, and partly (if we arc^to believe 
biographers) from jealousy. He was quite willing, however, to 
turn to .soTTU! account the work of his scholars : it is relate»l that on 
going out of doors he would leave his studio open, so that the pupils 
liad a cland(^slino opportunity of copying his w'orks, and if the copies 
proved of saleable quality he would buy them cheap, touch them 
up, aiifl resell them. 

Titian’s family relations appear to have been hai)j)y, except as 
regards his eldest son, I’omponio. This youth, at the age of six, 
was launched upon the ecclesiastical career ; but he proved wasteful 
and w'orthless, and Titian at last got so disgusted with him that 
he obtained the transfer to a nephew of a benefice destined for 
I’omponio. The fortune which he left was, after his decease, .squan- 
dered by tlie tonsured prodigal. The other son Orazio, born 
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towards 152S, who (as wc have seen) a.ssisted Titian profes.sionally, 
became a portrait-painter ol mark — some of his likenesses, almost 
comparable with 'ritian’s own, being often confounded with his 
by owners and connoisseurs. He executed an important picture 
in the hall of the groat council, destroyoil by fire. Ho gave to 
alchemy some of the lime wliich might have been bestowed upon 
painting. Several other artists of the Vccclli family followed in 
the wake of 'I'itian. I'ninccsco Vccclli, his elder brother, was 
introduced to painting by 'I'itian (it is said at the age of t^clv% 
but chronology will hardly admit of this), and painted in the church 
of S. Vito in Cadorc a picture of the litidar saint anneal. 'I'liis was 
a noteworthy performance, of which 'Fitian (the usual story) became 
jealous; so Francesco was fliverled from painting to soldiering, and 
afterwards to mercantile life. Marco Vccclli, called Marco di Tiziano, 
Titian’s nephew, born in 1545, was constantly with the master in 
his old age, and learned his methods of work. Tie has left soinc^ble 
productions — in the flucal palace, the “ Molding of Charles V. and 
Clement VH. in 1529**; in S. Giacomo di Rialto, an “Annuncia- 
tion **; in SS. Giovani e Paolo, “ ( hrist Fulminant.” A son of 
Marco, named 'Fiziano (or 'Fizianello). ])ainted early in the 17th 
century. ITom a dillcrcnt branch of the family came Fabrizio di 
Ettoro. a painter who died in 1380. His brother Cesare, who also 
Icdt sonic pictures, is well known' by his book ol engraved costimH)s, 
Abiti antiihi e moderni. 'Fominaso VecelJi, also a painter, dictl 
in 1620. There was another relative, Ciirolamo Dante, who, being 
a scholar and assistant of 'Fitian. was called Girolamo di Tiziano. 
Various pictures of Jiis W'ert* louchcjd iip by the master, and arc 
difficult to distinguish from originals. Ai)art from members of his 
family, the scholars of Titian were not numerous; F’aris Bordone and 
Bonifazio were the two of suptjrior excellence. El Greco (or Domenico 
Thcjotocopuli) was employed by the master to engrave from his 
works. It is saitl tliat 'Fitian himself engraved on copper aiul an 
w'ood, but this may well be questitmed. 

Wc must now briefly advert tt) Titian’s individual works, taking 
them in approximatt! t)rder of lime, anti merely dividing protraits 
from other pictures. Details already givtm indicate that lie ditl not 
(‘xliibit any cxtrtniio precocity; the earliest works which wo proctjod 
to mentiofi may <hite towards 1505. In the chapel of S. Kocco, 
Venice, is his “ Christ Carrying the Cross,” now greatly dilapidated; 
it was an object of so much poi)ular devotion as to produce offerings 
which tormed the first binds lor huiMing the Sciiola di S. Rocco ; 
in the scuolo ilsoll is his “ Man f)f Sorrows.” Flic noblv iK'autilul 
picture in the Villa Borghese in Rome, commonly named “ Divine 
and Human Love ” (by some. “ Artless and Sated Lov(? ”), bears 
some obvious relation to the style of I’alm.i Vecchio. The story 
goes that Titian was enamoured of Palma's daiiglUer; but nothing 
distinct on this point is iurthcoming. The “ Tribute Money ” 
(“ C'hrist and the Phari.sco ”), now in the Drosdem Gallery, dated 
towards 1508; 'Fitian is said to have painted this higljly Finiskdicl 
yet not “ niggling ” picture in order to prove to some CJtu*mans that 
the effect of detail could be ])rodu(.<‘d withtui I tho.se extreme minutiae 
which mark the styl(^ of Allxu t Diirer. The St* Mark in tlio church 
of the Salute — the evangelist enthroned, along with SS. Sebcistian, 
Rorh, Cosmo and D.amian — a picture much in the style; of (borgionc, 
belongs to 1512. 'I'owards 1518 was painted, also in the same class 
of style, the “ 'Fhree Ages.” now in Bridgewater House — a woman 
guiding the fingers of a .shf;x>herd on a reed-pipe, two slecjiing children, 
a cupicl, an okl man with two skulls, and a .second shepherd in llie 
distance- one of the most poetically impro.ssive among all Titian's 
work.s. Another work of ap])roxiinate date was the “ W'orship of 
Venus,” in the Madrid Museum, .showing a statue of Venus, two 
nymphs, numerous cupids hunting a hare, and other figures. Two 
of the pictures in the National Gallery, London- the “ Holy h'amily 
and St Catherine ” and the “ Noli me langiue ” — were going on 
at much the same time as the grc;at “ Assumx)lion of the Madonna,” 
In 1521 Vecelli fini.shcd a ixainting which had long heen due to Duke 
Alplicinso of Ferrara, probably the “ Bacchanal.’’ with Ariadne 
dozing over her wine-cup, which is now in Madritl. 'I'he famous 
“ Bacchus and Ariadne ** in the National Gallery wa.s produced for 
the same patron in 1523. The “ Flora ” of the l.Tfizi, the “ Venus ” 
of Darmstadt, and the lovely “ Vlmuis Anadyomeno ” of the Bridge- 
water Gallery may date a year or so earlier. Another ^vork ol 
T523 is the stupendous “Entombment of Cliri.st ” in the Louvre, 
who.se depth of colour and of .shadow stands as the picitnial equivalent 
of individual iacial exi)ression ; the same composition, a less admir- 
able w’ork, appears in the; Manfrini Gallery. 'Fhe J.oiivre picture 
comes from the Gonzaga collection and from the galleiy of Charles 1 . 
in ^\'hilchall. In 1330 Titinn completed the “ St I’ctcr Martyr ” 
tor the church of SS. C.iovanni c Paolo; for this work he bore oft the 
prize in competition with Palma Vecchio and J’()rdenone. Of all 
his pictures this was the mo.st daring in design of action, while it 
^dolded to none in general power of workmanship and of feeling, 
it showed the influence of Michelangelo, wdio was in Venice while 
Vecelli was engaged upon it. A calamitous fire deslroj^cd it in 
iHby; the copy of it which has talgui its place is the handiw’ork of 
Cardi da Cigoli. 'Fo 1 530 belongs ^so the “ Madonna del Coniglio ** 
(Louvre), painted for Gonzaga; to 133b the “ Venns of Florence **; 
to 1338 the portraits of the “ Twelve Caesars.” for Gonzaga; and 
to 1339 the “ iTesentation of the Virgin in the 'I'ornpic ” — one of the 
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conspicuous examples in the Venetian Academy, yet not of the first 
interest or importance. About 1540 ^ve^e done tlie forcible but rather 
uninspired paintings for S. Spirito. Venieu, now in tlie church of 
the Salute — “ Cain Killing Abel,"' the “ Sacrifice of Abraham 
and “ David ami Cioliath** ; in 1544 the “ Ecco Homo ” ol the Vienna 
Gallery, where Arctino figures as Pilate. 'Phe “ \'cnus and Cupid *' 
of Idorence. the " Venus " of Madrid ami the “ Supper of Kmmaiis ” 
in the Iwouvre wore still in hand, or just comideted, when Titian 
v;as sfimmomxl to Augsburg in 1547. In 1554 he sent to Philip 11 . 
in England a secoml “ Danae " and a “ Venus and Adonis.'* About 
the same time he sent to Charles V. a “ Trinity ” (or, as Titian 
himself termed ii. “ Last Juilgment "). which re])rt‘sentcd the 
emperor, with his family and others, all in shrouds, praying to the 
Godhead; Moses and various olh(*r personages are also portrayeii. 
Thi^was the object upon which Charles continued to keep his cyi's 
fixed until the film of death closed on them. Later ])icturt's, from 
1558 onwards, are the “ Martyrdom of St Lawrence." Christ 
Crowned with Thorns " (Louvre). “ Diana and Actaeoii.'* “ I^iana 
and Callisto." "Jupiter and Antiope." tlie “ Miigdalene." "Christ 
in the Garden," and " ICuropa " — the last six for IMiilip IT.; of the 
t^vo Diana subjects there iire duplicates in London and in Vitmna. 
rinlip, it will be obsi rvcil, was equally nu fait \dth nmlities and with 
sanctities. The “ Jiquter and .\iitiope," now much restored, is 
commonly called " I.kI. Venus tlel Pardo," ha\ iug at first been in 
the P.mlo Palace. 'I'ho " .Magdalene " here sjioken of (1561) setuns 
to be the picture now in the Lttizi of Florence; Titian, iii one of his 
letters, saiil that it was tin' most poj)ul.ir picture he had t'ver paintetl. 
In 1564 Vecelli ollereil to Philip II. his “ I.ast Suppi'i*," wliich hail 
been in h«tnd for .six years; it was cut down in the Jcscorial to suit 
a particular space, and oilers now little noticeable beyond the fine 
grouping. 'ihe “ St Jerome " ot the Brcra (fiillery in Milan, a 
work of wondrrful energy, s]urit ami force, t'speciaJly lor a more than 
octogenarian hand, w.is probably rather earlier than this; there is 
a replica ot it in the Escorial. One of the ina.ster’s latest pictures 
(1.S74-T573) in Madrid, and commemorate.-^ the “ Battle ot 
Lepanto "; it is a work of failing power — but still the power of a 
Titian. Two of the mosaics in St Clark’s ( hurrli, Venice— the Mark 
in pontificals and the sword-sheathing angel on the right ot the high 
altar are after V’ccelli's designs ; but they are contr.iry to the true 
sjtirit of mosaic work, and th(i Mark in e.sjiecial is a dir-ided eyesore. 

V.'e now turn to the portraits works so great in st>'le, so stately, 
and in the b<'st sense so simple in perception and feeling that, after 
allowing everything which can be said on behalf of some other 
masters of the craft, such as Eaphael, Ve.la^quez, Ruliens and 
Rembrandt, one is still compelled to say that Titian stands on the 
whole supreim*. Among the highest ( .xamples are — Alphonso, 
duke of Ferrara (Madriil), the same duke and liis second wile Laura 
r)ianti (l^ouvre), commonly called "Titian and his Mistres.s "; 
Francis 1 . ALouvrt'}, painted towards 1530, but not Iroin direct 
sittings, lor*'Iitian never saw' the French king; various likenesses 
of hiiii'-elf, one of about 1542, and another ot 1.502; Paul III., also 
th(* .same pope witli liis grand.sons Canlinal Alessandro and duke 
Ottavio (Najdcs) — the former, done in about four wt'eks, was 
presented to tin? pontitt in May 1.543, and co.st tw'o gold ducats; 
Pietro .\retino (Pitti) ; Titian’s (laughter Lavinia (with a fan in the 
Dresden Gallery, with a jtwvelled casket in Lord Cowper's collec- 
tion); the Cornaro Family (Alnwick Castk); " L’Hornme au Gant " 
(J-ouvre), an unknown personage, youthful and handsoint!, the 
ne /)/ns ultra of portraiture; Sansovino Eleonora duchess ot Urbino, 
Francesco duke of L'rbino, Cateriiia Cornaro (pieen of Cyprus 
(th('Se four are in the Ufiizi); Charh-s V. on hors< back (Madrid); 
Cardinal Bcmlx> (Naples), discovered in an uncared-for condition 
in 1S78, very unlike the portrait in the Barberini Gallery. The 
lemale portraits done by 1'itian are lew', and are almost invariably 
nf w'omen of exalted rank. Of Ariosto, with wlioru 'I'itiaii wa.s 
intimate in E'errara, thougli there may probably have been nothing 
approaching to a romantic friendship between them, the painter 
is said to hav(; done three portraits. Much uncertainty, liowevcr, 
besets this matter. One ot the three aiqiears as a woodcut in an 
edition ol Ww. Orlaado fiirioso. A second, formerly at Cobham 
Hall, corresponds with the woodcut liktmess, and is signed " I'itianus 
a w'ork of admirable beauty; it is now’ in the National Gallery 
of London. It is difficult, however, to recoiicifi; the features here 
with those which appear in some other portraits of Ariosto. I'here 
i.s also in the galk^ry another and singularly beautiful portrait 
which used to be called " Ariosto " by Titian, then was assumed to 
be an “ Unknown Poet " by Palma Vt c(diio; it is now again attributed 
to Titian, but not as representing Ariostb. 

Authoritie.s. — F or English readers, the Life and Times of Titian 
by Crow’c and Cavalcaselle (iii77) superseded all previous works, 
such as those of Sir Abraham Hume (1829) and Northcote {1830). 
There is now also the translation (i9^J4) of the monumeiiLil German 
work (1900) by George Gronau, which may be rtjgarded as taking 
Hie first Tlace of all. Claude Phillii»s has brought out two valuable 
books (1897 and 1898) on the earlier and the later work of Titian, 
which should be consulted on controversial details. Josiah Gilbert's 
book, Cadore, or Titian's Country (18(^9), supplies many interesting 
side-lights on the subject. R. F. Heath's monograi>h (1885) is 
founded mainly on Crowe and Cavalcaselle and on (»ilbcrt, and 
forms a very convenient compendium. (W. M. R.) 


TITLE (0. Fr. tiiley mod. Hire, from l^at. titulus), vT,n in.scription 
prefixed to a book or other writing, designating the naint' by 
which it is to be known, and in many cases indicating the scope 
of the book or some idea of the nature of its contents. Further, 
the term is extended to the descriptive heading or caption to a 
document, such as a dee^ or other instrument, or to a bill or act 
of parliament. Another general meaning is that of an appella- 
tion of rank (see Titles of Honour, and the arti( les Emperor; 
King; Prince; Majesty; Highness; Duke, ^c.). In huv 
“title” is equivalent to right of ownership. Thi' instruments 
in writing forming ihe evidences of the title to land are ihe 
title-deeds (stHi Conveyancing; Land Registration). In 
ecclesiastical usagi', the word “title” {titidus) was iised of certain 
churches in Rome to which districts were attached, their 
histoiy being of importance in the evolution of the Roman 
cardinalate (see Cardin.vl). It was also used, as now, for a 
condition precedent to ordination; in the early Roman Church 
an appointment to officiate, in a partii'ular chiio h ; this was 
extended gradually from the idea of loi'ality to that of evidence 
of means of support. In the Church of England the candidate 
must have “ some certain place where he can exercise his 
function”; for deacon’s orders he must have a nomination 
to a curacy, and for priest’s orders cither that or a presentation 
to a living. A fellowship or e’oaplaincy at the university of 
Oxford or Cambridge is also a sufficient “ title.” 

TITLE GUARANTEE COMPANIES, the name given to com- 
panies which apply the principle of corporate indemnity to the 
protection of those interested in real estate titks, either as 
owners or lenders. They are of the class of indeiiiiiii y comf)anies 
in which tei'hnieal skill and experience in investigation of risks 
are relied upon to protect the guarantor from lo.ss. 'rhey are 
peculiar to countrii\s wJiere the title to real estate is a matter of 
public record, and w'herc tlu‘ ('omplexity of tin* record and the 
variety of possible liens and encumbrances have made it difficult 
and expensive to determine wfficther the title is good. Tlu^ 
only country where they have reached large proportions or 
achieved success as independimt business ('nterprises is the 
United States. In Australia no investigation of a title to real 
estate is necessary, because before the land passc'd into indi\'idiial 
ownership the government adopted a system of state registrat i(.)n 
and guarantee of title, so that its cerlificute of regislcTcd tit^c 
was universally accepted. In certain other conn tries there i.s 
neither registration of title nor recording of deeds : the tilk'-deeds 
are preserved and passed from owner to owner, and are accepted 
on the authority of the records and opinions of family solicitors. 
In the United State's, however, there have been from the begin- 
ning ac'ts providing that all deeds and mortgage's be recorded, 
anel the re-cords, w'he*n properly made, constiLute legal ne)tice 
to all the world of the ir contents and e laims. At the same time, 
there arc other ree'e;rds of walls, suits, judgments, taxes anel 
mee'hanie's’ claims which may encumber the title*. In the gre-at 
cities the'se various re'e'ords bt'came in ('oiirse of time so \’olu- 
rninous that the proper investigation e)f them, and the dete-r- 
minatioK of the validity of the title in view' e)f them, reejuireel the 
best skill e)f an cxy:)('ricne;ed lawye-r anel inve)lve‘d very he-avy 
expenses. On a re-sale of the ineiperty the new buyer elid not 
re-ly upon the lawyer wJio hael rnude the cxaminatie)n fe)r the 
seller, but fell e:alled upon to employ and pay his own lawyer, 
wile) had to go ejver the same w'ork again, and more, for with 
each new trari.sact ion tlu' hi.story was getting longer. The delay 
and expe^ise involvcel were gre-at, anel yea the owner had little 
or no protection, for a lawyer is not held to guarantee tlu: 
e!orrcctness of his e)pinion. 

'Che first legislative grajit ol corporate? authority to guarantee 
titles to real c*slatc was included in the charter ot the New York 
Gu.aranty and Inde-rnnity CornyKiny, a trust conq)any ine.orporaled 
in Ne;w Yoik by act ot the legislature in iHb.y; but tlu* power to 
guarantee titles was never ex’ercis(?d. In 1809 tlu^ R(?al Estate 
Assurance Company of the (^ty of New York was chartered with 
the sole object of insuring the validity of titles, but w-as ru;ver 
organized. In 1871 a pamphlet was issued by a member of the New 
York bar, calling attention to the business carried on by the Prussian 
Mortgage Insurance? Company of Berlin, and outlining plans very 
similar to those now follow'ed by the princiy^al title guarantee 
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companies of the States; but the pamphlet seelns to have been 

lor^otten. The* lirt^t company actually to undertake the guarantee 
of real e.sLitf' tith's was formed in PhiladeJidiia, Pennsylvania, in 
TcS^fi. It <lill(‘ri'(l from th(* I’riissiaii Mortgage Insurance Company 
(wliich guaranteed titles merely as an incident in its business as a 
dealer in, and custodian and guarantor of, mortgages) in that its 
main business was the issue of a policy of guarantee on a transfer 
of title to land. 'J'h(; advantages of its' method w(;re immcvliatoly 

1 ecogni/ed. Corporations to carry on the business w(Te organizetl 
m Washington, Baltimore, Boston and New York, in the order 
named, ;ind subsecpiently in nearly every considerable city in 
the LInited States. 

In ordt r to be independiuit of the inaccurate and clumsy methods 
lh(' j)Mblic rt'cord olfua's, title giuirautee* companies generally 
.’ornpih' in their own othce a copy or digest of all the real cstab? 
records ol the locality in which they are tjstablishcd, maintaining 
lor this jnirpose a staff of skilled clerks. 'I'o make the nticessary 
• xaminatjijn of a title prior to the issuing of a guarantee, thi^y require 
continually a body of cxpericnccM.l real estate lawyers. Jly these 
means a lille can b (5 examined and guaranteed in a week, whereas 
thirty or forty days was loniierly reciiiired. This has done much 
to mak(.' real estate availabki capital, for individual and corporate* 
lenders on mortgage accept tin; guarantee of the. companies as 
lhi‘ b('st evidence of title, and loans can be had without the delay 
till! oner pn^vailed. 

Tlie expenses of maintaining the staff of clerks and lawyers is 
gre.'it, amounting to half of the gross charges on titles guaranteed. 
Slric.tly speaking, the risks outstanding arc also laige, running up 
to Si 00,000,000 0. year tor a single company in New York City; but 
in w(^ll-managed companies the losses are very sm.ill, not exceeding 

2 of tin; gross charges on litU;s guaranteed, so that the outstanding 

obligations should scarcely be calhal risks. In sjntc oi the office 
expenses, the charge's for first bringing a piece ol land under the^ 
guarantee are no more than owners were in the habit of paying 
eacfi time for (‘xaminalion aii<l oiiinion by counsel, amounting to 
about oiie-lialf of i 1 *^’^ value of the projierty or on the amouiit 

of the mortgag'*; and when once the giiar.uitee has been issued, it 
is rc-issued on a ..ubsixpient sale or mortgage on short notice and for 
a sm dl lee. ^ (C. H. K.) 

TITLES OF HONOUR, those various names of greatness or 
eminericy, which are the most di.stingi fishing titles of civil 
dignity'’ S(*l(lcn, Titles of Honor^ 3rd cd. 1672). This de- 
finition covers, if we understand ‘S:ivil ” in its proper and widest 
sense, all titles, whether oflieial or honorary, civil or militaiy, 
temporal or eeelesiaslical. In geniTal, however, wc now under- 
stand hy titles of honour wduit Seldcn calls “ honorary titles,'’ 
i,e. distinctive d(‘signations impl)'ing rank and dignity, not office 
or vocation. 'The liroader definition would cov'cr all titles, iru lud- 
ing lliose of military and ecelesiasticid rank, of municipal ofliee 
and of university degrees, 'fhe narrower definition, which it is 
proposed to adopt for the purpoi-ies of this article, \vould cover 
only what in the United Kingdom are knowm as the “ titled 
classes,” whii'h embrace only those whose titles are meaningless 
savi* as a mark of rank. In this r;itegory it is, however, necessary 
to include, somewhat illogically, the highest titles of all —those 
of .s()V('reig:i.s ; for, though they have not l)(*en divorced from the 
fiinetions of .sov(*reigiity, they are the fount and source of all 
the rest. In the present work a large number of titles arc dealt 
with under t heir s(*veral headings (Empkkor ; King ; Duke, &c.); 
ill this article it is proposed therefore to discuss them onb.' in 
llu‘ir general aspect and to attempt some classification of tT.em 
according to their meanings and origins. • 

The piiilosophy of titk's is as tempting a subject as Carlyle 
found the philosophy of clothes. 'flK* democrat and the superior 
man affed to despise them. They point out that the world’s 
greatest men need no such hall-mark to prove they arc not base 
metal; in khigland they point to such examples as those of Pitt 
and (lladstonc, who, dispensers of titles themselves, lived and 
died untitled; and they argue that to accept a title is i^ot a sign 
of “ greatness or erninency,” but at best of a quality which falls 
-Tort of this standard. This altitude has some justification in 
the limitless abuse at all times in the hesjLowal of titles as a means 
of bribing those wTose ambition looks no higher than to be a 
‘‘figure among cyphers.” But the desire to be taken notice 
of is an instinct too deeply rooted in human nature for all the 
satirists that ever lived, or shall live, to eradicate; and of this 
instinct titles arc the most ancient expression, more ancient — 
it may be hazarded — even than clothes. 1 The French Revolu- 

1 Many proper names arc but primitive titles in disguise : e.e', 
Henry (q.v,) — ruler of the home," or Walter - " lord of power." 
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tionists in their zeal for primeval equality essayed to abolish 
them; at best they succeeded in making them universal, the 
ciioyens of the first generation of republican PVance becoming 
the monsieiirs of llie next — ^just as every Englishman is now a 
“ gentleman ” or an “ esquire,” every^ Castilian a Caballero, and 
eveiy^ German a Herr, Similarly, in the demoeratie countries of 
the English-speaking world the common style of Mr (nffester^ 
also once a prerogative of gimtle birth, is apt to become too 
c*ommonplace, and the official prefix of “ honourable ” is 
assumed on very slender pretexts. For where titles are not 
planted, they tend to sow themselves. 

Titles are also elaborated under cultivation; for the^^are 
apt to degenerate if too widely scattered, and need to be crossed 
with other varieties to produce a more marketable type. Thus 
James I. of England produced the baronet {q.v.), and the titles 
of minister plenipotentiary and envoy extraordinary were 
combined in the evolution of that fine flower of diplomacy the 
“ env^^ extraordinary and minister plenipotentiary,” so styled 
honoris causa, since tcchni(‘ally he is neither “ extraordinary ” 
nor, as such, armed with plenary powers (see Diplomac.v). 
These are hut two familiar examples of a process which was at 
one time carried on with a singular earnestness and in a spirit 
of the keenest competition. Rival sovereigns, by the mouths 
of heralds and ambassadors, recited the long roll of their styles 
and titles at cacli other, in the spirit of Homeric heroes endea- 
vouring to shout doAvn the enemy before coming to blows. The 
amliassador of Queen Elizabeth to the tsar of Muscovy boggled 
at the lengtli and complexity of the barbaric em])eror’s style, 
and endeavoured to addr(*ss him by six of his principal titles 
only, hut in the end was forced to repeat the whole (Fletcher, 
Russian Commonwealth, <’ap. 6). As for the Ottoman sultans, 
the Oriental imagination of their secretaries was exhausted 
in adding “exorbitant and swelling attributes” to their 
styles, which were usually intended to be insulting to tho.se 
wdiorn they addressed. Thus Ahmed I., writing to Jlenr>’ IV. 
of France, deserihes himself, with very niiieh besides, as 
“ emperor of victorious emperors, distributor of crowns to 
the greatest princes of the earth, . . . lord of Europe, Asia 
and Africa.” ^ • 

So far as medieval Europe was eoneerned, the rofiVt of Con- 
stantinople, where East ajid West met, was^the forcing-bed of 
the more extravagant varieties of titles and attributes. Old 
Rome had granted to its deserving citizens titles of honour, such 
as jeli.x, pins, [yater [)atriae,h{i)i\{\K.'S those which, like patricius, 
denoted hereditary rank. The first (‘mperors were, in t.ieory, 
merely c itizens who alone and in a supreme degree were entitk'd 
to be the recipients of these honours. But the majeslas reipub- 
lirue Romanae was soon identified with the person of th(i emperor, 
llim.sclf become the fountain of honour, he showered his titular 
attributes upon those whom it was his whim or his policy to 
distinguish, while ever fresh styles were invented to illustrate 
his own unique dignity. For this purj.)0se all the abstract terms 
in the vocabulary of flattery were put under contribution, not 
even exc'cpling the lofty attributes of God {nostra eternitas, 
nostra pcreiinitas, “ most high,” “ most mighty,” “ most sacred 
majesty ”). This tendency ran riot when the East Roman 
Empire hud become byzantinized, until liy the middle ages there 
was — to quote vSclden — “ such innovation of titles as made the 
dignities of the empire almost ridiculous in those strange and 
affected compounds.” - 

From the Byzantine court that of the Frankish emperors of 
the West largely borrowed its forms, and this again set the 
fashion for the courts of lesser potentates. To this source, then, 
arc due the honorary attributes, if not in all cases the titles, of 
the sovereigns of modern Europe. Throughout the middle ages, 
indeed, there was no rigid classifiration of the abstract attributes 
(highness, eminence, excellency, honour and the like) addressed 
in the second and third persons to sovereigns or other dignitaries. 
These depended very much on tllb fancy of secreUiriis eager to 
display their Latinity — or even a smattering of Greek — by 

- E.g, Sebastocrator, compounded of <r(fia<rT6s (Augustus) and 
Kparfiy (to rule), or panhyjyimcbastos. 
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devising new forms.^ In was not until the 17th century that 
they became fixed, under the influence mainly of the newly 
organized international diplomatic service (see Ditlomacv). 
But meanwhile they had developed from the simplicity of the 
early feudal age - into a Byzantine pomposity, the exuberance 
of which bored even the ceremonious court of Si)ain into a free 
^se c 4 the pruning knifea’ Honorary' styles are, for the rest, 
now mere stereotyped formulae; the words that compose them 
have become — to use Emerson’s phrase- polarized ” and 
deprived of meaning. Not otherwise could a German journalist, 
late in the igth century', have recorded, without exciting 
sugjrise, that “ to-day their All-highest majesties went to church 
to giv'e thanks to the Highest.” * The same is more or less true 
of all titles. They arc traditional, and are mainly valued for 
this reason. An imaginative person might devise a dozen 
stydes in themselves belter fitted to express the peculiar eminency 
of a successful money-lender or a wealthy brewer than the feudal 
title of baron, or than that of knight to indicate tJie qualities 
of a Radical apostle of the gospel ot “ peace at any price.*’ Jkil 
the iivstinct in these matters is to put new wine into old bottles; 
and, on the whole, the bottles bear the strain. The process is, 
indeed, very old. William Harrison, in his inimitable style, has 
lelt a description of it in the i6th century (see Gentleman), and 
it was older far than his day. In all ages the new' nobility has | 
been looked down upon In' the old; but the ancient titles have 
always in the end adapted themselves to their new’ users, hong 
before th.e bourgeois age was dreairaal of, dukes as such had 
ceased to “ lead ” {ducere), manpiesses to guard the “ marches," 
Ritters to ‘‘ ride,” and no one marked the in<'()ngrulty of their 
styles. The process is but continued if, for instance, in the 20th 
century the title of baron often suggests, not the feudal power 
of the sword, but the international pow'er of the purse. 

Titles have therefore in themselves a w’orld of historical 
significance. In some the significance is obvious, the history 
comparatively recent. In others the significam ^* is veiled under 
obscure etymologies, which carry us back to the very beginnings 
of social life. We find in these words, too, most singular con- 
trasts of fortune. Caesar, a nickname (caesaries) given to some 
Ipng-haircd Roman, grows into a surname w’hi(‘h the founder 
of* the onipire chanced to bear, and so remains to this day’ the 
titleof German kaisers and Slavonic tsars, of thekiiigof England 
as Kaisar-i-Hind and of the sultan of Turkey as Kaisar-i-Riim. 
The first of the Gennan Caesars bore the name of Karl,® which in 
itself means no more than “ man ” and in English speech has 
sunk to the base meaning of “ churl ” (.see Charles); for th<* 
barbarians beyond the eastern borders of his empire, the Slavs 
and Magyars W'ho felt the weight of his arm, his name became 
identified with his olTire, and remains to this day in the sense of 
‘^king” (Mag. Kirdly, Slav. Krai, Russ. Korol),^ On the 
other hand, w'e have the contrary process. The proud title 
of count of the stable,” once borne by the highest official of 
the Byzantine court, is now associated in the public mind 

' The papal chancery, how’cver, seems early to have established 
definite niles. Those sovereign.s who had special titles, bestowed 
or recognized by the pope, such as “ Most Catholic King (Spain) 
or " Most Christian King (France), were so addressed. The rest 
were " Illustrious " {illustres). 

2 The only title of mere honour would, e.g, in the 12th century, 
seem to have been dominus {Sire, Lord), which in the Anglo-Norman 
poem of Guillaume le Mareschal is applied to any one of birth, from 
the king's son of France down to the humblest noble (see Sir). 

*'* By the Pragmatito de las titulos y cortesias of the «th (jf October 
1636 King Philip III. decreed that he was to be addressed in letters 
only as Senor, w’hilc at the end was to appear no more than “ God 
guard the Catholic person of your Ma/esty." (Selden p. 103.) 

Die Allerhdchsten Herrschaltcn siiid heutc in die Kirche gegangen 
dem I lochsten ihren Dank u.s.w. The sentence is fixed in the writer's 
memory, but the exact reference is forgotten. 

® Known traditionally as Charlemagne {Carolus Magnus, Karl , 
the Great), the unique instance of a jjobthumous title of hemour 
being Absorbed into a name. Modern L'.nglish historians have 
tended to dissolve this immemorial union in the interests of histgric 
accuracy. But " Charles " is (^hly a degree less conventional than 
Charlemagne. 

A i)arallcT case, but more obscure, ol a proper name developing 
into a title is that of the curious title of *' Dauphin," ultimately 
borne only by the heir-apparent to the French throne (sec Dauphin). 


mainly wM th humble police officials, in the I ini ted States 
with the humblest of all, the village constable only (see 
Constable). Less impressive ptThaps is the fate of the 
title ” valet,” w’hich, once that of a gentleman, has sunk 
to be that of a “ gentJenian’s gentleman” (see Valet). 
The same W'ord, too, develops differently in different languages. 
Tlic German Knecht remains a servant; in England the 
cniJit has developed into the kniglit, just as tlie serviens 
(servant) survives in the very various modern uses ol the 
title Serjeant {(j.v.). In one exalted case at least wt even 
have a title based gn a mistaken ct)mologieal deduction. The 
title “ Augustus,” i.e. sublime or sacred, list'd originally of 
persons or places consecrated by the auguries, is derived ulti- 
mately, in a passive sense, from augere, to increcse. This led 
to the rendering of the Latin title “semper Augustus,” lioriie 
by the Holy Roman emperors until 1806, in German as “ at all 
times augmenter of the empire ” {zu alien Zeiten Mehrer des 
Reichs), a style as ill-grounded in etymology as it W’a.s lamentably 
untrue in faet.~ 

The fortunes of individual titles are outlined in the s"_'parate 
articles devoted to them. Here it only remains to discuss them 
generally from the point of view of their classification according 
to origin and general character. Of the styles that are mere, 
attributes - like serene, honourable, reverend — enongli has been 
said; they are but stereotyped courtesies. Most titles proper, 
on the Ollier hand, have in tlieir origins a deeper significance. 
The title king, for instance, recalls a remote time wLcn it 
was borne by right of kinship, as head of a tribe (see King). 
Other titles recall that forgotten stage of society in which it wa.s 
the rule tor age to command and youth to obey : siic'h as the 
French seigneur, sieur, sire, monsieur, mon seigneur*, the Italian 
signor, nionsignvre*,i\\ii Spanish seiior, and the English “ sir,” all 
derived from senior, “ older ” (see Monsieur and Sir), itsc'lf a 
Latin translation of a type of title which in the Teutonic lan- 
guages appears to survive only in the ICnglish alderman {q.v}). 
Seii^^jieur, sire and the rest developed, of course, into the ecpiiva- 
lents, not of senior, but of dominus (lord). But the idea of the 
title originally must have been the same as that of “ elder,” like 
the Aral) sheikh {q.v) or the slaroslas and slarshinas of the Rirssian 
village coinmiinilies; the seniores, in early feudal tinu's, were the 
full grown fighting men as opposed to the fmeri (hoys), the un- 
fledged squires and valets. Other titles are derived from the idea 
of command or rule : such are those of emperor (y.P.); the Latin 
rex (regere, to rule, guide) - wlience the French roi, Italian re 
and the Englisli attril)Litive style “ royal and from the same 
common Iiulo-Fhiropean ro()t the Indian lilies of raja and 
maharaja; the title of duke {q^v.); tlie Latin donmius, domina 
(originally, a master or mistiess in the house, damns), whence 
the modern dame, madame, mademoiselle, don and dom; the. 
(krman Herr (cf. hcrrschen, to rule); or, to lake an Oriental 
instance, that of sultan (Arabic salat, to rule). Some titles again 
are derived from mere ideas of precedence, like tliat of “ prince ” 
{q.^.), which may be described as the generic sovereign title; 
the Spy.nish title of “grandee” (q.v.); or that of “master” 
{q.v.), which as a title of honour survives in Scotland. Very rare 
are the titles of honour that havc^ their origin in the idea of 
gentle birth, which indeed, in earlier times, was predicated of all 
wearers of titles in Europe, llie only modern ccjuivalcnt of the 
Anglo-Saxon cetheling (q.v.) in Europe would appear to be the 
Austrian title of Edler, wlii^ h means, strictly speaking, no more 
than “ noble,” though it implies a rank higher than that of the 
untitled Adeliger. The Engli.sji title “ earl ” (q.v.) lias a similar 
origin, but passed through Ihc stage of an oflicial style as tlie 
equivalent of “ count.” ^ The word “ gentleman ” (q.v.) is not a 
title, any more than the Erench gentilhomme ; it is, in so far as il 
is used in any definite sense at all, an attribute, like the German 
hochwolgeboren or the Russian barin the equivalent of tin 
Latin generosus, “ well-born.” In the Mjihoinmedan East its 
equivalent, in the sense of well-born, is the Arabic title sherlj, 

7 So Kigord, the monk of St Denis' says in hi.s Cesfa of Philip 
Augustus, king of France, that lu; was so stykcl after the Caesars 
who bore the name of Augustus because they auguu nted the empire’ 
unde iste meritp dictus est Augustus ah axata npublica 



TITLES OF HONOUR 


1029 


now applied only to the descendants of the Prophet. The most 
characteristic and familiar of English titles, again, that of 
“ lord/’ cairics us back to a very primitive state, when the lord 
was par ixccllence the “ loaf-warden ’’ (filaf-ord, hlaf-%veard). 
Here it may he noted that the title “ lord ” has no foreign 
European cfiiii valent : the (}erman Herr (though Herrenhaiis is 
strictly House of Lords), the Italian Hgnor, the Spanish senor^ 
the Slavonic pan and the Greek Kiptos are all equivocal, being 
used most commonly in the sense of Mr (Master). Even the 
Enmch do not translate “ lord ” by nwnseigneur (though 
seigneur is strictly speaking its equivalent), and still less by 
monsieur, though the ancient custom has survived of using the 
latter colloquially in place of all titles,^ but by milord. Lastly 
there are two important iMiropean titles derived from personal 
lelations with the sovereign, though they have long ceased to 
lau'e any such connotation. Of these the oldest is that of 
“ count/’ whi('h goes back to the comites (companions) of the 
early Roman emperors (s(‘e CorNx); the second is “ baron,’ 
originall)' meaning no more than “ man ” and so, under the 
feudal system, the king’s “men” par excellence, the great 
tonants-io-(‘hief of the crown (see Bakon). In Fhigland the 
barons f(a*med and form the body of the peerage, “peer ” not 
being a title of honour, but the description of a status and | 
function bestowed by their creation upon all barons, viscounts, 
taris, marquesses and dukes (see PEKRACiE). In Eraiu'e, on th.e 
other hand, “ peer ” {pair) was under the old monarchy a 
title of honour; for not even all dukes were peers of France, 
and the style of such as were, therefore, ran due ei pair. 

F'rom the above it w'ill already have become .apparent that 
Titles of honour, as they now survive in Fairope, are picturesque j 
rebu's of I he feudal system (see' Feudalism). In theory tliey are 
still tiTritoriid, and it is the shadowy suggestion of landed estate 
that gi\Ts, in France and Germany, to the nobiliary particles 
de and von their mystic virtue. In Great Britain there has been 
of late )'eais a tendency in the case of some newly made peers 
to drop the allectation of territorial power. In the ease of some 
titles, e.g. Earl (airrington- this merely follows a very ancient 
English tradition ; even under the feudal system after the Norman 
Coiujuesl it was not unusual for the great nobles to use their 
titles with their family names or those of their fiefs indifferently; 
for instance, the Norman earls of Derby descTibed themselves, 
as often as not, as Earls Ferrers (see Deruy, F'arls of). (Con- 
vention, however, dictates that barons and viscounts should, 
on creation, adopt a territorial style. In the case of such titles 
as Lord James of Hereford and Lc-rd Morley of Blackburn, this 
style is adopted from the place of birth; for which a certain 
precedent might ptThaps be pleaded in the medieval custom 
exemplified in such names for royal princes as “ John of Gaunt ” 
or “ Henry of Woodstock.” On the other hand, there has been 
also a somewhat absurd tendency to exaggerate the territorial 
styles by piling one on the top of the other. It would be 
invidious to mention actual instances; but the procc.ss may l.)c 
illustrated by the imaginary title of Baron (’oneyhurst of Oakley. 

From the fact that, as feudalism developed, fiefs became 
hereditary, it comes that most European titles of honour are 
hereditary. Knighthood alone formed, in general, an exteption 
to this rule. Yet, in their origin, no one of the titles familiar 
to us \vere descendible from father to son, and the only hereditary 
({uality was that of abstract nobility. Yet, l)y a curious inver- 
sion of the whole idea of titles of honour, an inherited title has 
I nine to be far more valued than one bestowed;^ it has the 

1 E.q. Monsieur do la Rochefoucaukl, for M. le due do la H. In 
the United Kingdom the parallel custom stops short of dukes. All 
otlu'r pt'crs, from manjuesses to barons, arc commonly .spoken ol 
and addrcssccl by the title of lord. , 

- In Germany a distinction is drawn between those titles derived 
from estates still held by the head ol the family and those that 
arc landless. The latter arc sim]»ly “ of " (eon), the former arc “ of 
and at (?>on und :n<). 

Thus in the Instructions annexed to the commission for the 
selection of the new order of baronets, King James 1. gives these 
precedence ov'er knights, “ because this is a Dignity, which .shall 
tyj Hereditary, wlu'rein divers circumstances are mon; consid(Table, 
than such a Mark as is but Temporary (Seldcn, op. cit. p. 685.) 


peculiarly aristocratic virtue ascribed by Lord Palmerston to 
the most Noble Order of the Garter : “ There is no damned merit 
about it; ” it has the crowning quality that it must needs be 
the monopoly of the few. Hereditary titles sink in value, indeed, 
just in proportion as they become common. In the United 
Kingdom their value has been kept up by the rule of primogeni- 
ture; there can be only one bearer of such a title in a^single 
generation. In France custom distributes the various titltt 
of a family among all the sons, the eldest son, for instance, of a 
duke inheriting his dukedom, the second son his marquisale, the 
third his countship, and so on. In Gi'miany and Austria titles 
pass to all the sons in each suct'essive generation, though in 
Prussia the rule of primogeniture has been introduced in th«ii'ase 
of certain new creations {e.g. Fiirst, princ e). 'The result is that 
e(|ui valent titles vary enormously in social signilicance in 
diflerent countries. An attempt has been made to estimate 
the extent of this variation in the case of individual titles in 
articles devoted to them. Here we need only illustrate the 
arguimnt by one striking example. The Russian title of 
“ prince ” {knyaz) imidies undoubt(‘(l descent from the great 
reigning houses of Russia, Poland and Lithuania; but the title 
de.sccnds to all male children, none of whom is entitled to re- 
present it par excellence. There may he three or four hundred 
princes bearing the same distinguished name; of these some 
may be great nobles, but others are not seldom found in (juitc 
humble capacities— wailtTs or drosbky-drivers. The title in 
itself h.'is littl(‘ social value. 

Ill the countries east of the marches of the old Fanpirc, i.e. 
Hungary and the Slav lands, existing titles arc partly develojicd 
from the native tradition (feudal in Hungary, Bohemia and 
Poland; autocratic and Oriental in Russia and the lands of the 
Jkilkan peninsula), partly borro\\ed from the WT.st, like that of 
grd/ (count) in Hungary and graf in Russia. Just as in autocratic 
Ru.ssia the .sole indigenous title of honour (knyaz) is associated 
with royal descent,^ .so in the Mahommedun Fiast there are, 
outside the reigning lamilies, no hereditary lilies, except that 
of sherlj, already mentioned. In India the* hereditary styU*s of 
certain great Mahommedan nobles arc exceptions that prove 
the rule; th(‘y represent reigning families whose raj has been 
absorbed in the imperial government, and they are s[iU reigiiing 
princes in the sense in which the heads of German mediatized 
houses are so described (sec Mediatjzation). For the rc?sl, the 
titles of Oricaital princes follow much the same gradation as 
tho.se of the West. As caliph (^/.7 l), or vicar of the Prophet, the 
OtUiman sultan is in Islam thi‘ ccjuivalcnt of the pope in Roman 
Catholic Christendom ; his imperial dignity is signified by the 
Persian title of padishah (lord king), his function as leader of a 
militant religion by the style of “ commander of the faithful ' 
(sec Amjr). Shah is in Persia the ecjuivalent of king; the style 
of shah-in-shah, king of kings, recalls the days of the Persian 
“ great king ” familiar in the Old Testament. Khan (prince) 
and amir (commander, lord) are other Fkistern .sovc*reign titles. 
Pasha and bey, originally exclusively military titles, are now used 
also as civilian title's of honour, but they are not hereditary. 
When the pashalik of F.gyjit was made hereditary the situation 
was ultimately regularized by bestowing on the pasha th:: Persian 
title of khedive (c/.7l). In the F^ar ICast, Japan has adopted 
a system ot titles, based on her ancient feudal hierarchy, which 
('lo.sely corresponds to that of Fmrope (see Japan). China, on 
the other hand, stands apart in the curious custom of bestowing 
titles on the ancestors of persons to be honoured, and in making 
them hereditary only for a limited number of generations (see 
China: Social Customs).* In F^urope such j)osthumous honours 
arc rendered only in the ( ase of saint.s (see Ganoniza'J'ion). 

Of ecclesiastical titles of honour it can only be .said that they 
lend to an even greater exaggeration than tho c bestowed on 
secular dignities. ’Fhc swelling styles of the Eastern patriarchs 
arc relics of the days when Rome, Constantinople, •Antioch, 
Alexandria and Jerusalem were vying with each other for 
precedence (sec Church History and Patriarch). The style 

* The designation bar in (bo)'arin, boyar) is not, properly speaking, 
a title, but the equivalent of “ gentleman.*' 
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of the bishop of Rome, who alone in the Western Church retains 
the name of pope, includes the old Roman titles of pontifix 
maximiis and pater patriae, and always in his signatures the 
proudly humble phrase “ slave of the slaves of Cn^d ” {senms 
servoriim Dei), based on Matt. xx. 27 (see Pope). Of ecclesiasti- 
cal titles those expressing orders and no more — priest, deacon, 
3i;b-deacon and the rest — are never honorar)- (Prestor John, 
(]W., is a shadowy medieval exception). Those expressing oll'ice, 
whether in the Church at large (patriarch, archbishop, Cvc.), 
or in the papal court {e.g, protonotary), are often nuTcly 
honorary’. That of bishop even became for a time, after the 
Reformation, a title borne by certain secular princes (see 
BlSltf>P). “ Cardinal,'’ which with the predicate Eminence 
{q.v.) is now reserved for the princes of the Roman Church, was 
at one time the honorary style of the chief clergy of great 
cathedrals generally (see C'ardinal). “Abbot,” the oflicial title 
of the head of the monastery, has also in several languages {t\g. 
the Erench ahbe) come to be used as a purely honorary title 
(see Arkot). For the. honorary' styles of the clergy in the English- 
speaking countries, sec the articles Rkverend; N'icar; Rector: 
Canon; Dean. As for tlie archdeacon, it is only in the Church 
of England that he can be still defined as “ one who performs 
archidiaconal functions”; elsewhere, if he exists at all, he is 
purely titular (see Archdeacon). 

Among titles of honour, finally, may he reckoned honorary 
degrees bestowed by universities, the pope, and in England l)y 
the archbishop of Canterbury. Any degree may be bestowed 
iioniyris causa. The universities of Oxford and Cambridge 
thus regularly bestow the degree of D.E). (doctor of divinity’) 
on those of their aliwuii who become bishops. It is also the 
custom to bestow honorary degrees at the yearly ” (.'on\memora- 
tion ” (generally D.C.T^., doctor of civil law, at Oxford ; T.L.D., 
doctor of laws, at Cambridge) on a selected list of eminent 
personages. The right of the archbi.sho]) of Canterbury to confer 
degrees honoris causa, known as “ Lambeth degree.s,'' is sup- 
posed to be derived from one of hi.s powers as Legatiis natus of 
the pope, which survived the Reformation. An attempt was 
mafic by some of the Swiss reformers of the i 6 tli century to 
abolish degrees. They were certainly' popish ” in their origin, 
and •others Jicsides Herbert Spencer have objef'tcd to them as 
misleading, since they are by no means necessarily a hall-mark 
of learning. They’ tend, however, to multiply rather than to 
decrease in number, and in England some criticism has betm 
aroused by' the growing custom in certain (juarters of assuming 
degrees (notaL>ly that of D.D.) granted corruptly, or for wholly 
insutticient reasons, by certain so-called “ univTTsitics,’’ 
notably in the United States. For a list of the degrees of the 
principal univcrsitie.s and their hoods, see Universities, ad fin. 

The hist(.^ry of many peerage and other titles is outlined in tlie 
articles on historic families in this work. For British peerage titles 
the standard work i.s G. J'.. C.(okaync)'s Complete Fevri’^r. (ist ed., 
8 v(j1s., new ed., vol. i., iQio). For baronets and others sec 

the manuals of Burke and Dcbrett. The standard authority ft>r the 
royal lioirses and “high nobility"' of Europe is the* Almanack de 
Gotha, published yearly. See also the article Nobility, and for 
further references the authorities attached It) those on individual 
titles, e .^ i . Count. fW. A. P.) 

TITMOUSE (O. Eng. mase and tytmase, Ger. Meise, Swed. mes. 
Du. mees^ Fr. mesange), thf^ name 1 long in u.se for several 
species of small English birds, which are further distinguished 
from one another by some characteristic appellation. These go 
to make up the genus Pants of Linnaeus, and with a large 
number of other genera form the Passerine family Parklae. 
Titmice are usually non-migratory, and flic genus Farus occupies 
most of the globe except South America and the Australian 
region east of J^ombok and Flores. 

^ The prefix “ tit “ by heedless writers often used alone, though 
equally proper to the titlark (.see Pipit), is perhap.s cognate with 
th«j Greek hrls, which originally meant a small chirping bird {Amt. 
Nat. Hist., 4th scTies, vol. x. p. 2271 and has a diniinutivo form in llnl 
Icelandic Titlingur \\\e English or at least Scottish titlini^. It is 
by lal.se analogy that tin* plural of titmouse i.s made titmice; it 
should be titmoiises. A nickname is very often added, as will 
many (jther familiar English birds, and in thi.s case it is “ tom." 


Among the more common European and English forms the first 
lo be rneiitioiied is that called, from its comparatively largo size, 
the gnat titmouse, /*. majoi , but known also m nian> [>arts as the 
oxevt‘,“ cons])ii'uoiis by its l>lack head, w'hite cheek . and yellow 
bn‘asl, down w hich runs a black line, w’hile in spi ing the cock 
makes hini.self heard by a loud love- note that rc.seinbles the noi.sc 
made in sharpening a saw’. It is widely distributed thruughoui. 
tlie British Islands and ovit, nearly the w hole of Fairope and northern 
Asia. The next is the blue titmouse, bluecap or nun. P. cocmlrns, 
.smaller than the last and more common. Its names are character- 
istic as lo make any tle.scriplion ueedle.ss. A third common species, 
but not .so niinuTous as t'itluT of the fori'going, is the ( oal-titniouse, 
J\ afer, distinguished by its black cap, w’hite cheeks and white nape. 
Some inten'st attnchws to this species bi'C.'iusi; of tlii^ dillercnce 
ob.servable between tlu' race inhal)iting the scanty remnants of the 
ancient Scottish fort'sts anil that \vhich oi:curs throughout the rest ol 
Britain, 'fhe former is more brightly tinted than the lai ter, having a 
clear bluish-grey mantle and tiie lower [)art of the back greeiiisli, 
hardly eitht'r of which colours are lo be st'en in the s.Lmt: parts of 
more southern examplis, which last liave been tlescril.K d as forming 
a distinct species, P. hritannicus. But it is to l)e obsei v<‘d that the 
denizens ol the okl Scotch fir-woods are manly midway ni coloration 
between tin' dingv southern birds and those w'hich pre\ .lil ov( r the 
greater part of tlie continent of l'.iirop(*. it wouhl tlierefore sicni 
unreasonable to speak of two species only : there shouhl be either 
three or one, and tin' latter alternative is to be pref(Tr'‘d, provided 
the existence of the local races bi* iliily recognized. Much the same 
thing is to be notien'd in the next spt cies to he nn-ntioin'd, the in.arsli- 
tilmou.se, P. palustris, whicli, sombre ;is is its pIiimaL.e, is subject 
to considerable ltx:al variation in its very ext(;n.sive range, and lias 
been called P. borealis in Scandinavia, J\ alpcstrls in tlie iM])S, and 
P. luouln’is in south-eastern Euroju', to say nothing ot forms like 
P. haicalcnsis, P. camchatkensis and olht'rs, wliose mime-; dtmolc 
its local variations in northern Asia, while no great violence is exer- 
ci.srd ii to the.se be tacked on P. att icapilhi, witli several geographical 
races which inh.abit Norih Anu'rica. A tiftb Ihitish s])eeies is the 
ran* crested titmouse, P. evistatns, only loimd in limited districts 
in Scotland, tlioiigh common enough, especi.illy in pine-w’oods, in 
many parts of Jtmo])e. 

In addition to sp(*cics of Varus, North America possesses tw'o 
peculiar genera ot tits -Psaltriparus and Auriparus. During the 
greater part of the year the various specie.s of tlie genus Pants 
associate in family partii's and only break up into jiairs at the 
beginning of th(‘ breeding si'ason. The nests are m ealy always 
j)laced in a liollow' stump, and consist of a mass of moss, feathers 
and hair, the last being worked almost into a kind of felt. Thereon 
the eggs, often to the number of eiglit or nine, are laid, and these 
have a translucent white shell, freckled or s])otted with rust colour. 
The first plumage of the young closely resembles that of the parents; 
but, so tar as i.s known, it has always a yellower tiiigi*, very apparent 
on the ])arts, if there be such, which in the adult are white. Few 
birds are more restless in dispositjon. Most ot the J^uropeail species 
and some of the North American become lamiliar, haunting the 
neighbourhood of houses, cspl^cially in winter, and readily availing 
themselves of such scraps ot food, about tin* nature of which they 
are not particnlar, as tin y can gi t.-* By gardeners cvi.'ry litimousc 
is generally n'ganled as an enemy, for it is siqiposi'd to do infinite 
damage to the buds of truit-trei's and bushes; but tlu' accusation 
is wholly false, for the buds destroyerl ari' always found to be tho.se 
to w’hicli a grub — llie bird ’s reu,l object has got access, so that there 
can be little doubt that the titmouse is a great benelactor to the 
horticulturist. 

Akin to tiu' genus Pants, but in many respects differing from it, 
is Aivedula, containing that curious looking bird tin* long-ta'lcd or 
bottle titmouse*, with many local races or species. The bird itsc'lf, 
havinj^ its tail longer than its body, is unlike any other tound in the 
northern hemisphere, while its lU'st is a perfect maryel of construc- 
tion, bein^ in shajie nearly oval, with a small hole in one side, 'the 
exterior is studded w'illi pie'ces of lichen, worlo'd into a firm texture 
of mo.ss, wool and spiders' nests, ami the in.side is profiisi*ly lined 
with soft leathers 2370 having Ixan, says iMacgiUvray, counted 
in one exainj)le. Not infi rior in beauty or ingenuity is tin* nest built 
by the penduline tilniouse, Amilhalus pnidulinus, of tlu* .south of 
iMirope, which dillers, however, not merely in composition, but in 
being .su'-pe nded to a bougli, w hile the lormer is nearly always placed 
betweiui two or more branches. 

The so-c^lle<l Ix'arded titmouse, Panurus hiarmicus, has habits 
wholly unlike those, ul any of the. foregoing, ami is now’ ])lacefl in 

“ 1 he signification of this name is obscure. It may perhaps be 
correlated w’ith a Sw’edish mtme for the. bird -'I'alqoxc. 

» l^*rsons fond of watching the habits of birds may with little 
trouble jirovide a ph'asing spectacle by adopting the ])lan. practised 
by the late .\. E. Knox, ot hanging a lump of smd or fallow' by a .short 
string to the end ot a tlexible rod stuck aslant into the ground close 
lo the window ot a sit ling- room. It is seldom long before a titmouse 
of some kind finds tlui dainty, and once found visits an' made to it 
until every imu si l i.s ])icked off. The attitudes of tin; birds as they 
ling to the sw inging lure are very diverting, and none but a titmoicso 
' c '!! succeed in keeping a ioothold upon it. 
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a separate Passerine family — Panuridae. It was formerly found 
in many parts of especially in the eastern counties, where 

it bore til'- name of K'etl-pheasant; ^ but through the ilraining of 
mores, the destruction of reed-beds, and the rajiacity of collectors 
it now exids in iv.w localities. It is a beautilul little bird, ol a bright 
t.iwny colour, variegated with bl.ick and white, while the cock is 
furtluT distinguisiied by a bluish grry head and a black tult of 
feathers on each side of the chin. Its e}iie[ food seems to be reed- 
vSeeds and the smaller kinds of fresh water molluscs, which it finds 
ainon.‘( the reed beds it seldom (tuits. 

rile geii.-ral alhiiiti<5s ol the Paridae seem to lie rather with the 
Sitlidae (see Nuthatch) and the trecucreepers. (A. N.) 

TITUS, one of the companions of St Paul, was of Greek origin 
(Gul. ii. 3), and was perhaps a native of Asia* Minor. He appears 
Lo have Ijccn among the apostle’s earliest converts, being first 
mcnlionrd (Gal. ii. i) as having acconii)anied Paul and Barnabas 
to Jerusalem (cf. Acts xv. 2) “ lo represent the success of the 
Pauline gospel outside Judaism.” Here the conservative section 
demanded that h(^ should he circumcised ; but Paul successfully 
opposed this (see Paul). Subsequently he came into close 
(onnexion with the Achaean churches and especially with 
Lorinih, blearing leltiTS from Paul and being charged with 
promoting t\w. proposed rolli‘ction for poor Christians in Judaea. 

Ihese matters he proved himself a trusty lieutenant, winning 
t a(; esteem of the Corinthians by his zeal and disinlcresledncss. 
'ihe liberality which a generation later was recognized by 
Clement of Rome as a traditional virtue (jf the Corinthian Church 
owed its inception lo Titus. In the epislle with which his name 
is associated he is represented (Titus i. 5) as having been left by 
Paul in ('rele to “ set in order the things that arc wanting, and 
ordain elders in every city.” He is expectid afl(Twards to join 
Paul at Nicopolis (iii. 12). In 2 Tim. iv. 10 he is spoken of as 
having gone (perhaps on a mission) to Dalmatia. Tradition, 
obviously resting on the E^pistle to Titus, has it that he died in 
Crete as bisliup at an advanced age; another line connects him 
with Venic(‘. Attempts to make him the author of the “ W’e ” 
sections in Acts and to include him in the seventy disciples are 
futile, d'hcre is more to be said for the suggestion that he was 
the brother of St Luke. 

See A. Sol iter and Ja, 1 *. Boys-Smitli in The Expository Times ^ 
xviii. 283, 333^ 3S0. 

TITUS, THE EPISTLE TO, in the New Testament, an epistle 
which purports lo have Iktti written by Paul to Titus (i. 1-4), 
who is ill charge of the local churches at (.'rele (i. 5). The 
younger man is naninded of th(; (jualifications which he is lo 
insist upon in officials (i. 5-16), in view of current errors,- 
doi'trinal and moral, 'fhe genuini* leaching, or “ sound doc- 
trine," which he is to iiropound (ii. i,sofj.), is then outlined, with 
regard lo aged men and women, younger men and slaves 
cs|)eeially.‘^ After a postscript (iii. 8-11), reiterating the coiin.scls 
of the l(‘ttcr, with particular reference to the outside public, 
soni(‘ personal notices an* briefly added (iii. 12-13), with 
soiTH* final exhortations, the epistle ends. 

'fhe origin of Christian missions in Crete is ohscuie. A strong 
Jewish element (‘xisted among the population (ef. i. 13 seq.,jii.9), 
Vvliicli explain.s the particular hue of the local heresies as well as, 
pciiiaps, the initial efforts of a Christian propaganda *(cf. Acts 
ii. T i). The gcograpliical situation of the island also favoured an 
(Mily introduetirm of the new faith. “ (.'rete was a great winter- 
ing place ” for ves.sels (cf. Acts xxvii. 12 sc(j.) working their slow 
way to Rome along the southern coast of the Mediterranean,* .so 
that lh(* possibility of Jewish Christian evangelists having 
reached it before long is to be granted freely. 

* 'I'hc coininon names given to this bird are so very Riapplicable 
that it is a jiity that " silerella " (from siler, an osii r) bestowed upon 
it by Sir T. Browne, its original discovercT, cannot be restored. 

^ On the soiiH’what harsh estimate ol the ^Tetans in i. 12 see 
J.)r J. Kendel Harris in Expositor (7th s(?ries, vol. ii. j), 305 seq.). The 
other features noted in the ej)istle, their turbulence, drunkenness 
an 1 greed, all hap])en to be x erificd in the pages of ancient writers 
like Polybius. 

^ On the sub-Pauline tone of iii. 5 cf. Sokolowski's Ceist und Leben 
hei Fattliis (1903), p. loS seq. 

* Cf. W. M. Ramsay : Pauline and other Studies (1907), p. 76, 
Hoennicke's das J udenchristentuni (1908), p. 13O .seq., and Hariiack': 
llission and Expansion of Christianity, ii. 229-230 (2nd. ed., 1908). 
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It is more difficult to determine when Paul can have visited 
the island and l(*fl Titus behind him. Attempts have been made 
to find a setting for the epistle within the apostle’s life previous 
to his Roman imprisonment (as recorded in Acts), l)ut by common 
consent it is now held that the epistle (if written by the apostle) 
miLst fall later, during the period of missionary enterprise which 
is supposed to have followed hi.s release, from the first captivity. 
Like the epi.stles to Timothy, the epistle to Titus thus belongs 
to a phase of the apostle's life for which we possess no other 
contemporary evidence. The .second imprisonment of Paul, 
after a period of freedom following his acquittal, is an historical 
hypothesis(cf. the statement in ^i^mmx^zsDiezweite r 'dm, Gefan- 
^enschaft des Panins, p. 46 seq.), which is absolutely essential 
to the Pauline authorship of the pa.storals. It is indeed supported 
by .several critics who reject the latter, just as it is occasionally 
rejected by advocates of their autheiilk'ity. But, upon the whole, 
such evidence from early tradition as can be adduced from the 
2nd century .seems no more than an expansion of Paul’s language 
in Roiii. XV. 24, 28. The pastorals themselves never mention 
any mission in Spain. Spanish tradition is silent on the fact, 
and the allusion lo the “ west ” (in ('lern. Rom. v.) can be inter- 
[irelcd at least as fairly of Rome as of Spain. The entire problem 
is not without its difficulties still, after all the rcst'arch lavished 
upon it, hut the prohnliililies seem to converge upon the conclu- 
sion that Paul was never n^leased from his imprisonment, and 
consequently that he never revisited the East. 

The internal criticism of the epistle starts from i. 7-9, which is 
plainly an interpolation, jierhajis from the margin, upon the qualifica- 
tions of episcopal, (Jn the other hand a passage like iii. 12 13 is 
iiidnhitably a iVniline fragment, and the pioblem for the critic is 
to determine whether in the epistle as a whole we have a redacted 
and interpolated edition cd what was originally a note iroin the 
hand of Paid, or whether the epistle drew upon some Pauline tradi- 
tion (connecting Titus with Crete) and matc'rial, and was afterwards 
interpolated at i. 7-9. The l.i.tter hyjiothesis seems more jirohable, 
upon the whole, although tlnre is little to choose between the two. 
d he substantially Pauline character ot the epistle, for all practical 
pnrjioscs, is lo be grantt^d upon either hypothesis, for the author 
or the editor strove not unsuccessfully, upon the whoh*, to reproduce 
the Pauline spirit and tradition.'* The oldisr notion that the personal 
data in Titus, or in the re st of the ])aslorals, were invent(*d lo h iid 
verisimilitude to tin* writing must he given up. They are too 
circuinstanlial and artless to lx* llie work oi a writer yluidizing hr 
creating a situation, d'hus, in tJie present epistle, a*passage like 
hi. 12-13 l>aipably genuine. But it is another (piestion whether 
other i);iss.iges (an be adcled to it {e,i;. i. i seq., 3-(), 1 2-1 3a, 16, 
hi, j 7, 13, by Hesse; i. J, iii. 15, by von Sodeii; i. i iii. 1-7, 
by Mc(hliert), in order to reconstruct a more or less independent 
note Irom Paul’s own pen. 

It seems improbabh* that d itus or any of the pastorals is directed 
against any one phase ol conlt iiqjorary herc’sy.'^ d'hi' prohibition 
of marriage (1 Tim. iv. 3) was common toMarcion and Apelles, while 
tin; injunction of lasting^ is attribiiU'd to the iMieralites (Iren. AUv. 
Jlaer. i. 28. 1) and to Saturninus ot Antioch in Syria (ibid. i. 24, 3), 
the latter being also creditf'd with having been tin; first to introduce 
a. dualism into Immanily, which matle (.iod send his Saviour to 
destroy the evil and redeem the good, both classes having been 
jormed by the angels (cf. Titus ii. ii ; i 'lim. iv. 10). I'he exhaustive 
(’liscussions on this jioint (ef. Hourquiu, ]>)). 33 seq.) have led most 
scholars to the conclusion that no one .system ol 2nd'Century gnosti- 
cism is before the wi iter's mind. He is maintaining Paul's role. 

I le makes the ajiostle prophesy, vaguely of course, the evil tendencies 
which were to come upon the church; but the internal evi<lencc, 

® W. E. Bowen, Prolessor Bartlet {Apostolic A^e, pp. 178 sc<].; cf. 
also article on Path.), Lisco {Vincula sanctorum, 1900) and I.aughlin 
are the only recent exciptions, and thc'ir conjectural schemes are 
inulually <lestructive. Tin; common style of the <‘pistles lorbids 
any dispersion ol th(‘m ove r a teim of years. 'Hu y stand or fall 
together, as critics of all schools are practically agrei‘d. Tin* im- 
possibility of plac ing th('ip within lh(; period ol Acts is best known 
by Hatch. Bounjuin (pp. 10-25), Bertrand (23-37) Soden. 

® The historical site for iii. 12-13, tradition which 

forms the setting of the ejnstle, is probably to Lx; sought in the neigh- 
bourhood of Acts XX. 3 (so Krenkel). Clemen dates iii. 12-13 from 
Maccilonia after 2 (Tor. x.-xiii., i.-ix., previous lo Romans (in a.d. 59). 

Essenism, blended with jLlnonitism, is the plausible conjecture 
of Sclileiermacher, Nc3anclcr and Mangold, but the Essefles do not 
^eeni to have jirohibited marria^ so dogmatically. 

** Asceticism was bound up with the gnostic depreciation of the 
body. By a natural recoil it producecl licentiousness ot conduct 
which the pastorals hotly denounce. 
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togothiT with the impossibility of j^laciug the epistles later than the | 
first ten or twcTity years of the 2 n(l century, render it impracticable | 
to detect anything except incipient phases of synoretistic gnosticism , 
behind the polemical allusions. It was a gnosticism fluctuating 
not only in its ndation to the Church but in its timphasis u]>oa certain 
etlhcal and theosophical ideas. One ilefmite trait is its Jt^wish 
character (Titus i. lo; 2 Tim. iii. i(>; i Tim. i. 7, fhe errorists 

developed speculations and practical theories on the basis of tin* 
Old '('estamcHt law, which proved extremely seiluctive to many 
t?hristians. But it is dirhcult to find any homogt'neity in the repeated 
descriptions of this semi-gnostic ph.ase, although now ami tluui 
(t\g. in I Tim. i. 7 seq.; Titus i. 14, iii. o) there axe suggestions of the 
legalism wliich Cerinthus advocated. The Ojdiites are saitl to have 
not only ust'd myths but forbidden marriage and held that the 
resurrection was purely spiritual (I.ighttoot) ; this, however, is 
pn^ibly no more than an interesting coincidence, and allattem]»ts 
to ideiitily the errorists dehnitcly must be abandoned.^ The early 
E'athers often indeeil idimtify them with later ty})es of gnosticism, 
but this cannot be takt'u as any sure clue to the aiitluir's meaning. 
They naturally found in his pro]dnTiG words the anticipation of 
heresies current in their own age. 

Sometimes, ;is in th(‘ cases of tlie rosurrectmn being allegorized - 
and nlar^:lgt^ repiidiateil,"' it is feasible lo (hdect distortions or 
cxagg('ratioiis of PaiiTs own teaching, against which the PJlulinist 
of pasimals ])iits in a caveat and a corrective. But these some- 
what “ iiuhscriminato denuin iations are certainly not what we 
cxpi'Ct from a man like Paul, who was an uTieommonh' clt‘ar-!ieailo*l 
dialectician " (McdiittTt). Tliey partake of the nature of a pastoral 
manifesto, wlu\ h iloes not troul>Ie to draw any fine distinctions 
between the principles or nmtives of its opponents. Tlie method 
resembles lh.it of the First Fpibtle of John, for although the errorists 
attacked in the latter manitesto are not lliose of the pastorals, and 
althouuh tlie one writiT eschews entin ly the inner authority of the 
Spirit which the other po->its, the same anii gnostic emphasis on 
practical religion :in<l sterooty^ied doctrine is felt in both. 

LiTF.icvrrRK. — Special monographs on Titus have been written 
by Jenjiut*. CcC-per (xuciger (A'A/'esz/u) Ijycvts ct familuiris, 1542). 
iSIo^hciiu {E>kl:hitUi; des Pucfs an Tit., 1770) and Kuinool {hlxplicatio 
Pauli ad Tituni. 1.S12). Commoniy. however, the epi.stle 
has been c<lited and cxiticizoil along with the epistles of Timothy. 
The ablest recent e<iitions are by Ih Weiss (in Meyer's Commentav , 
7th ed., iqo2; full and exact), Wohlenberg (in Zahn's Commentar, 
iqobh and J. K. Bclser, the Roriian Catholic savant (1907), with 
which may be ranked Waco’s {SpeaktPs Coyauuntatv, t 88(») and 
T. H. 13 eriiard's [Cambruhie (irer/i Testament, i<S 09 ) editions. All 
iliese present the conservative position. On the otluT side, Von 
Soden’s Hand C ommentav (ziid od., 1893) ami Franz Koehler’s 
popuiar commentaries Die Schyiftrn dcs r,(i9o(>) arc most notable, 
llriet English notes are furnished by Horton (Crntury Bible, 1901. 
frofli ZalAiVj standpoint) and J. P.’Lilley (Edinburgh. 190T). Ol 
the older (?ditions, the most valuable arc Ilcydeiireich’s {iJie Pastoral- 
brief e, i82^>-iS2Sj, Alford’s (3rd cd., 1802). Huther's (^nl ed.. 
(rbttingen, iSoo), Bi.qiing’s (iSoo), P. Fairbairn's (Edinburgh, 1874). 
Ellicotl's {5th e<J., 1883, strong in exegesis) and Knoke's (in Lange’s 
Bibel-Werk. 4lh ed., 1894), Kiggenbach’s (in the Strack- 

Zockler (Sommentar, 1897). Editions in English have recontly 
been undertaken in the international Critical Commentary (by W. 
Lock), in the Expositor’s Greek Testament (by N. J. D. Wliite), and 
by Sir W. M. Ramsay. I'or the patristic litoratmo see Wohlenberg 
(op. cit. p. 76). 

For the view that a Paulinist was the author, see Schleiermachcr. 
Hber den sogen. ersten Brief des Paiihis an den Tim, (1807), which 
really opened the modern phase of criticism on all three epistles; 
Baur, Die sogenannien Pastoralbriefe des Apostels Panins (1S35); 
II. J. Holtzmann, Die Pastoralbriefe hritisch u. exegctisch hchandelt 
(1880), an exhaustive treatment; Ililgenfeld, Zcitschrift fiir die 
7Viss. Theologie (1897), -p.) scq., bi seq., 79 scq. ; K. Y. Hinck.s, /''^^*^'”^/^ 
of I)ihl. Literature (1897), 94-1 17; and Uenan, S. Paul xxiii.-liii., 
L’Eglise chrHienne, eh. v. The conservative jiosition is maintained 
with varying confdencc by C. \V. Otto, Die geschichtlichen Verhdlt- 
nisse der Pastoralbriefe (i 89 o) ; Bertrand. Essai critique sur Tauthenti- 
citd des Sp. pastorales (1888) ; G. G. Findlay, jqipendix to Kng. trans. 
of Sabatier’s L’Apntre Paul, pp. 341 scq.; \V. E. JViwen, Dates of 
Pastoral Letters (1900) ; 'T. C. Lauglilin, i'he Pastoral Epp. in the Light 
of one Roman Imprisonment (California, T905) ; and J. I). jamc.s, 77 /^ 
Genuineness and Authorship of the Pastoral Epistles (iQob). For 
general studies, see Schenkel's iv. 393-402; Sabatier’s 

article in Enev. des sciences religieuses,^ x. 250 259; j. K. J 3 oisc, 

1 Clemen (Paulus i. 148) distinguishes broadly between fhe 
errorists of 2 Tim. and those controverted in the other two epistk's. 
The formix, he argues, are in the last resort libertinists and anti- 
nomians; the latter must be regarded as ascetic Judaists. 

2 2 'Tim. ii. 18. PauP.s teaching about the believer being already 
risen witl^Christ gave a welcome handle to tlm later (biostics. The 
passage in John v. 28-29 seems a correction of the ])ossihle inference^ 
which might be drawn from such fcaching in Paul and in the Fourth 
Gosjiel itself. 

3 Cf. Von Dobacliiitz, Christian Life in the Primitive Church 
(pp. 2O1 seq.). 


The Epp. of Paul written after he became a Prisoner (New York, 1 887) ; 
Plummer, Expositor's Bible (1888); Bourquiii, Etude critique sur 
Ics past, cpitres (1890); llarnack, Die Chronologie, 480 seq., 710-711 ; 
^loffatt, Eticy. Bib, 5079-5090, and W. Lock (H.'.stings’.s Diet. 
Bible, vol. iv.). (J. Mr.) 

TITUS, FLAVIUS SABINUS VESPASIANUS, Roman emptror 
from A.D. 79-81, son of the emperor Vespasian, was born on the 
30th of December a.d. 40 (or 41). He was educated in the 
imperial court, and thoroughly accomplished : he could speak 
Greek fluently and compose viTses; he was a proficient in music; 
he eould write shorthand, and imitate handwriting so skilfully 
that he used to say^that he might have been a most successful 
forger. Tie was handsome and ('ommanding, and had a vigorou.s 
frame, well trained in all the exiTi'ises of a soldier. As a young 
man he served with credit in Germany and in Britain. Soon he 
had the command of a legion, and joined his father in Syria, 
where he took an active part in the Jewish War. In 68 he was 
sent by his father to congratulate the newly proclaimed emperor, 
Galba : but, hearing of Galba’s dealli and of the general confusion 
in the Roman world, he returned to Palestine, having in tlie mean- 
time consulted the oracle of the Paphian Venus and received a 
favourable answer. In the following year Vesp.isian, having 
been proclaimed eini)eror, returned to Italy, and left 1 'itus to 
carry on the siege of Jerusalem, which was captured on the 8th of 
September 70. On his return to Rome, 'J’itiis and his fath.cr 
celebrat(‘d a magnificent triumph, which has l)een immortalized 
by the so-called Arch of Titus. He was now formally associated 
with his father in the government, with the title of C.'aesar, and 
during the nine remaining years of Vespasian’s reign he w:is in 
fact cniperof . I le was anything limt popular ; he had t he character 
of being profligate and eniel. His connexion with Berenice, 
the si.iitcr of the Agrippa of the Acts of the Aposlles, also created a 
scandal; both brother and sister followed Titus to Rome, and 
w'ere allowed lo reside in tin* imperial palace. Public oj^inion 
was outraged, and Titus, though he had promised Berenice 
marriage, felt obliged to send her back to the East. Vi'spasian 
died in 79, leaving his son a safe throne and a well-filled tn^isury. 
The forebodings of the people were agreeably disappointed, for 
Titus put an end to proseiaitions for high treason, and the 
ddaiores (informers) were scourg(‘d and i‘xpelled from th(‘ city. 
He assumed the olfice of pontifex maximus, in order that he 
might keep bis hands free from blood. He forgave his lirother 
Domitian, who more than once plotted against his life, and having 
let a day pass without bestowing a present, he exclaimed, 
“ I have lost a day.” 

Titus, like his father, spent money in adding to the magnifi- 
cence of Rome. The Flavian amphitheatre (later called the 
Colosseum) was completed and dedicated in his reign, with 
combats of gladiators, sliows of wild beasts, and representations 
of some of the great Greek naval battles. He gave the city 
splendid baths, which siirpas.scd those of Agrippa and of Nero, 
and supplied the mob with every kind of luxury. 

During his reign, in 79, occihred the (Tuption of Vesuvius 
whicii destroyed Herculaneum and Pompeii. The emperor 
visited scenes and contributed liberally to the relief of the 
distressed inhabitants. During his alisenee a fire raged for three 
lay.s at Rome, in whicii the new temple of Jupiter Capitolinus, 
the library of Augustus, and other public buildings were burnt; 
then followed a pestilence, and Titus again assisted freely with 
his purse. Italy and the Roman world were peaceful during 
his reign. The only fighting was in Britain under Agri(‘ola, who 
in the year 80 carried the Roman arms as far as the 'lay. Titus 
died on tnc 13th of September 8r. The verdict of history is 
favourable to him, but the general feeling throughout the Roman 
world was that he liad been fortunate in the briefness of his 
reign. 

Sco Suetonius, Tilus: Dio Cassius Ixvi. 18 >6; C. Boule, rHus 
ct sa dynastic (1870); T^. Double, 1 ICm prreur 'Tilus (1877); Mcrivalo, 
Hist, of the Romans under the Empire (eh. (^j) ; H. Schiller, Gcschichie 
der romisrJicn Kaiscr'-rit, i. pt. 2. 

TITUS TATIUS, in Roman legend, the Sabine king of Cures, 
who waged war iqion the Romans to avenge the rape of the 
.Sabine women (see Romitus). After various inde cisive conflicts 
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the latter, who had become Roman matrons, intervened and 
prevailed upon the coml)atants lo cease fighting. A formal 
treaty was then arranged between the Romans and Sabines, 
whcTeb)' Romulus and Tatius were to be joint and equal rulers 
of the Ri)man people. Rome was to retain its name and each 
citizen was to be called a Roman, but as a community they were 
to be called Quirites {q.v.)] the Sabines were to be incorporated 
in the st.ite and admitted into the tribes and curies. After this 
arrangement had lasted for five years it came to an end by the 
death of Tatius, who was killed out of revenge by the inhabitants 
of Lavinium. According to Mommsen, the story of his death, 
(for whi( h see Plutarch) looks like an historical version of the 
abolition of blood-revenge. Tatius, who in some respects 
res(*mbl( S Remus, is not an histc^rical personage, but the epony- 
mous hero of the religious college called Sodales Titii. As to this 
body Tacitus expresses two different opinions, representing two 
different traditions : that it was introduced either by Tatius 
himself lo preserve the Sabine cult in Rome; or by Romulus in 
honour of Tatius, at whose grave its members were bound to offer 
a ycarl)' sacrifice. The sodales fell into abeyance at the end of 
the republic, but were revived by Augustus and existed to the 
end of ihc 2n(l century a.d. Augustus himself and the emperor 
Claudius belonged to the college, and all its members were of 
senatorial rank. Varro derives tlie name from the Tiiiae aves 
which were used by the priests in certain auguries. 

Seu Livy i. 10 Tacitus, Annals, i. 54, Hist. ii. 95; Dion. 
Halic. ii. 30-52; l^lutarch, Romnlus, 19-24; Marquanlt, Romische 
StaatsxH'iwaltun^ (1885), iii. 44O; Schwcglor, Romische (irschichte, 
l)k. ix. : X. 5. 

TITUSVILLE, a city of Crawford county, Pennsylvania, 
U.S.A., on Oil Creek, about 42 m. $. bvE. of Eric. Pop. (1900), 
8244, of whom 1573 were foreign-born ; (1906, estimate) 8346. 
Titusville is served by the Dunkirk, Allegheny Valky & 
Pittsburg, and the Pennsylvania railways. It has the Benson 
Memorial library (1904), and in Woodlawn Cemetery there is 
a monument (erected by Henry II. RogcTS in 1902) to Colonel 
Edwin L. Drake (1819-1880), who here sank the first oil well 
(69 J ft. deep) in America in A\igust 1859, and who is buried here. 
Titusville was the principal centre in Pennsylvania of the opposi- 
tion to the Standard Oil Company; but after 1875, when John 
D. Archbold (b. 1848), a leader of the independents, became a 
director of the Standard, few of the Titusville operators remained 
independent. It was in the 'Fitusville district that the natural 
gas industry of Pennsylvania was first established about 
1872. 

'rh.ere are various manufactures, and in 1905 the value of the 
factory products was $3,249,890. The first settlement was made 
here in 1796 i)y Samuel Kerr and Jonathan Titus (in whose 
honour th(i place was named). Titusville was incorporated as 
a borough in 1847 chartered as a city in t866. On 

the 5th of June 1802 Oil Creek rose suddenly, overllowed its 
banks and wrecked many oil tanks along the bottom-lands. 
A large part of the water was covered with oil, which soon caught 
fire. About 60 persons wen? drowned or burned to dtath, and 
about a quarter of the city was destroyed. 

TIVERTON, a market town and municipal borough in the 
Tiverton parliamentary division of Devonshire, England, 
situated amid beautiful scenery at the confiuence of the Loman 
and Exe, 187 f m. W. by S. of London by the Great Western 
railway. Pop. (1901), 10,382. The upper town is built on high 
gro\md along the left bank of the Exe, and a brid]^ leads to 
the lower town, named West Exe. St Peter’s church, originally 
consecrated as a ('hapel by Leofric, bishop of Exeter, in 
1073, is a beautiful Perpendicular building. Its high tower 
has four stages, each adorned with grotesques; and Greenway 's 
chapel, built in 1517 by John Greenway, a wool merchant of 
Tiverton, is ornamented with figures minutely carved in stone. 
01 the original Norman fabric only a doorway remains. Within 
are some fine carvings, brasses and monuments. Of the castle, 
founded about 1105 by Richard de Redvers, the banqueting- 
hall, a tower, the chapel and a 14th-century gateway remain. 
After serving as the home of the Redvers and Courtenay families, 


earls of Devon, until the i6th century, the castle was dismantled 
by Fairfax. Partly rebuilt, it is used as a dwelling-house; 
wdiile in its gardens an annual race-meeting is held in August. 
Blundell’s grammar school, founded under the will of Peter 
Blundell, a rich cloth merchant, in 1604, has modern build- 
ings outside the town in Tudor style; and, among others, 
scholarships at Balliol College, Oxford, and 'Sidne}’* Sussex 
('ollege, Cambridge. The numl.>er of boys is about 230. The 
Chilcott Free School was established in i6ii,and the Bluecoat 
Charity School, dating from 1714, was reorganized in 1876 to 
give secondary education to boys and girls. After the decline 
.pf its woollen trade Tiverton became noted for the lacej^anu- 
facture introduced by John Heathcoat (1783-1861), inventor 
of the bobbin net frame. There are also brewTries, llour-mills, 
and a large trade in farm produce and livestock. Amicia, 
countess of Devon, brought a stn‘am of water from Norw'ood, 
5 m. distant. This system was improved in the T9th century. 
Hannah Cowley, the dramatist (1743-1809), Richard Cosway, 
the miniature painter (b. 1742) and John Cross, an artist 
of some celebrity (b. 1819), w'cre natives of Tiverton. The 
town is governed by a mayor, 6 aldermen and 18 councillors. 
Area, i7,6tSo acres. 

Tiverton {Tuyverton, Tovreiona) exhibits traces of very early 
settlement, and is mentioned under the name of Tuyfoid in 
the wdll of King Alfred. In the Domesday survey it appears 
as a royal manor containing two mills, but it was bestowed by 
Henry I. on Richard de Redvers, and in 1245 appears as a mesne 
borough under Baldw in de Redvers, w'ho in that year obtained a 
grant of a Monday market and a three da) s’ fair at the feast of 
St James. In 1275 Amicia, countess of Devon, claimed to hold 
fairs at Tiverton at the feasts of St Andrew and St Giles, and at 
the translation of St 'I'homas the Martyr. In 1618 the borough 
received its first charter of incorporation from James I., 
instituting a gov’erning body of a mayor, 12 chief burgesses, and 
12 assistant burgesses, with a recorder, deputy-rcc'ordcr, towm- 
clerk and two serjeants-at-ma('c ; a court of record every fort- 
night on Tuesday; and fairs at Michaelmas and on the second 
'lucsday after Trinity Sunday, which were kept up until w'ithin 
the last fifty years. The borough also sent two representry.ijv’es 
to parliament until disfranchised by the Reform •Act of^ 1885. 
Cromwell in 1655 changed the market djiy from Monday to 
Tuesday. Fresh charters of incorporation from James II. in 
1689 and from George I. in 1724 left the style and constitution 
of the governing body unchanged. Tiverton was an important 
centre of the woollen trade in the i6lh century, and Risdon, 
writing in 1608, describes it as thronged with rich clothiers, 
«and the Monday market famous for its kersies, known as 
“ Tiverton kersies/’ while as late as the reign of George II. the 
town had 56 fulling-mills; but about this time the industry 
began to decay, and is now' extinct. 

Sec Victoria County History: Devonshire; M. Dunsfold, Historical 
Memoirs of the Town and Parish of Tiverton (Exulor, 1790); W. 
Harding, History of Tiverton (18.15-1847). 

TIVOLI (anc. TibuYy (f.v.)y a town and episcopal see of the pro- 
vince of Rome, Italy, 18 m. E.N.E. of Rome by road and tram- 
W'ay, 24J m. by rail, 760 ft. above soa-levcl. Pop. (1901), t 1,610 
(town), 12, 881 (commune). Tivoli lies on the west of the Sabine 
Mountains, w'hcrc the river Anio issues from them, upon a lime- 
stone rock above the river. The town on one side overlooks 
the Campagna di Roma and Rome itsidf, on the other the de<*p 
gorge of the Anio, with its lofty falls, and the environs are very 
beautiful. The Romani remains are (It*scribed under the 
heading of Tibi R. The Villa d’Estc, begun in 1549 by Pirro 
Ligorio’ for Cardinal Ippolito d’Esle the younger (the cardinal 
of Ferrara), has the finest example of a Renaissance garden in 
Italy; it was erected on a steep slope, with many terraces, and 
embellished w ith numerous fountains, fantastically •decorated 
iu stucco, whii li once formed the background to the splendid 
collcA'lion of ancient statuary ffirmed by the cardinal, but now 
dispersed (see F. S. Seni, La Villa d'Ksle in Tivoli^ Rome, 1902; 
T. Ashby, in Arcfiaeologia, vol. Ixi.). The villa contains damaged 
frescoes by the brothers Zuccari. The register of the see of 
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Tivoli has documents dating from the loth century relating to 
the landed properly of the see (L. l^ruzza, Rei^esto della chiesa 
di Tivoli, Rome, 1883), and the municipal archives date 
from 1450. The castle was erected in 14O0 l\v Pius 11 . on the 
site of the amphitheatre; it is now a prison. In November 
1826 a flood of the Anio led to a change in its course, 
an^ th^Veatentil to carry away the town. A new channel, 
consisting of two parallel tunnels (the Traforo Gregoriano) 
290 and 330 yds. long, was therefore made to the north-east 
in 1826-1835 by Folchi, and on emerging from these the river 
has a fall of 354 ft. Farther north-west are smaller falls 
(the ig^catelle) of that portion of the river which is carried 
through the town and servTs for industrial purposes. Five 
miles west are the sulphur baths of Acque Albule, which were 
known to the ancients, and are now frequented by over 40,000 
persons annually. Ihe temperature of the water is 75*2^ F. 
I'he falls in the river afford electric power for lighiing Rome and 
driving its trams, as well as for dri^•ing several factories in 
Tivoli itself. Tivoli is also the centre of an agricultural district, 
and its olive trees are especially fine. 

TLAXCALA, an inland state of Mexico, bounded N.E. and 
S. by Puebla, imd W. l^y the state of Mexico. Area 1505 
sq. m. pop. (looo), 172,315. TIaxcala lies on the great central 
plateau of Mexico and has a mean altitude of about 7000 ft. 
Several mountains rise in the west and south, culminating in 
the volcanic peak of Malinche, or Malintzin (14,636 ft.). 
'I'he state has three railway lines crossing its territory. 
The capital is TIaxcala, and the principal towns are 
('hiautempan (about 5000), ( alpiilalpan, San Antonio, Tlax<*o, 
lluamantla and Barron-Escandon (Apizaco). 'fhe slate 
nearly coincitles with the ancient Indian republic founded 
in the 13th century by a brancli of the Nahuatlan race, who 
migrated from the western shores of Lake TVxcoco. Though 
surrounded on all sides by the great Aztec Eni])ire, the tiny 
republic maintained its independen('e until the arrival of the 
Spaniards. The Tluxcaltec.s, or Tlascalans, after a fierce re^i.^t- 
ance to Cortes in 1519, became efficient allies of the Sj)aniards 
and contributed largely to their final siu'cess. 'fhe ])reseiit 
inlkii)itan^ arc chiefly of this original stock, and retain their 
langujige and many ancient customs, 

TLAXCALA, a tovu of Mexico, caf)ilal of a state of the same 
name, on the Atoyac River. 58 m. E. of Mexico city by rail. 
Pop. (1900), 2715. It is of historic interest in connexion with 
the con(]uest of Mexico by Cortes. The state-house is its only 
fine edifice of a political character, and the old bishop’s palace 
its finest building of a religious chanicter. Of most historic 
interest, perhaps, is the church of San Francisco, the first erected 
on the American continent, which still ( ontains the vestments, 
pulpit, font and cedar ceiling brought from Spain in 1521. 'fhe 
handsome sanctuary over the holy well of Ocotlan, on a hill 
outside the town, is one of the landmarks of liie surrounding 
country. 

'TLEMCEN, a town of Algeria, the capital of an arrondisse- 
ment in the department of Oran, near the frontier of Morocco, 
68 m. by road and 102 by rail S.W. of Oran. It stands 2500 ft. 
above the sea, on the north slope of the Leila Setta hills, which 
ri.se to a height of o' er 4000 ft. It is the chief town of a wide 
district exporting olive oil, esparto, corn and flour, wools and 
Algerian onyx; and has a population of (1906) 24,060. From 
Tlem^en the railway is continued westward to the Moroccan 
frontier at Liilla Maghnia, a di.stance of 44 m. 

Among the cities famous in the anpals of Arab-Berbcr, or 
Moorish,* art and civilization, Tlem^en takes higli rank. Jn 
architectural merits its monuments, though not so extensive, 
are worthy of comparison with those of Granada. The older 
walls and towers — there were three ancient lines of fortification.s — 
are in gi^*at part destroyed, but a wall built by the French 
encircles the town. • 

The various quarters are j'rouj^d around the principal mosque — 
the Jewish to the south-\v(;st. the Moorish to the s()uth-oa.st, that 
of the merchants to the nortli-east, while the new town with the 
civic buildings lies to the north-west. Of the sixty-four mosques 
which exi.sted at the poritKj of the Trench conquest, several liave 
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disa])peared. 'I'he great mosque (Jamaa-ol-K(;l)ir) has a brick mijiarot 
112 ft. high, iidornod with marble columns, and caso<l with mosaic 
of the most varied designs; a fountain of alabavSlor of the kind 
known as Algerian onyx -stands in the alabaster-pave - 1 inner court; 
and 72 columns support the arches of the interior. This mosque 
was built A.D. IT V> to replacti a much older building. The niihrah 
is tiiiely ornamented with arabesques. 'I'hc mos(|ue of Sidi Ahmed 
bcl Hassaii, usually called Abul llassan, built A.o. r2oS, now trans- 
formed into a nuislMim of anliiiuities, has two scries ol arches, which 
rest on alabaster pillars. 'I'lie courts aniornamented by sciilptnros 
of great beauty and richness; the delicatcly-carv^id cedar ceiling 
bears traces of polychromatic ])ainting. 'ihe exteiior has been 
altered in I'n'iich taste. Amon.g the antiquities pro .erved in the 
mnsenni are the epita^di of lloabdil, the last king oi (iranada, who 
died at Tlenivcui in 1404. and the .standard cubit measure — in murble 

used in the Kiasaria, bearin.g date a.h. 728 (1328). 'I'lic mosque 
of El-Halawi (the Sweetmeat Maker), dating from 1353. is 
oiitsiiio the walls of the town. It has eight magnilicent columns 
of Algerian onyx, with richly sculptured capitals. 1 he ceiling of 
cedar is richly carved, and there is a tine colonnade on each side 
of the court. The ininartit is decorated with mosaics, 'l lio military 
authorities occupy the Meshuar, or citadel, built in 1 14 s. which separ- 
ates the Jewish and Moorish quarters and was formeily the jialace 
of the rulers of Tlenu;on. Only the minaret of the nios<]uo, dating 
fn>m the 14th century, and the battlomentcd wall, ft.mked by two 
b»wers. remain of its ionrier magniliconcc. The vast basin (sahrij) 
under the old walls, now dry (720 ft. in length, 490 in width and 10 
in depth), was ajiparently made for naval exlnbitjons. At one 
period barrack.s id the .spahis occupied all that remains of the 
Kissayia, the place of residence of European merchants from i'isa, 
Gciioa. Catalonia and Provence. 'I'he barracks have been cleared 
away and a covered market made in the upper i)art oi the Rjssaria. 
'I'he ancient college (modressa) where many learned Arabs taught — 
of whom Ibn Khaldun, author of a History of the Tin hers, niav be 
mentioned -has entirely disappeared. The church erected by the 
ITench is .1 fine building in the Byzantine stylo. Beudes the large 
trade carried on there are native manulactories ol cloth, carpets 
ami lijatlieru artieJes, A spinnal niaiuiiacture is that ot red .shawls, 
used throughout the department ot Oran by Jewish women when in 
mourning. 

In the immediate neighlxiurhood ol the modern Tlenu^cn are 
numerous remains of the fortilications of Agadir {vide infra), and 
the iniiiarct of the mosque, a beautiful lower dating 
from the 13U1 century, the lower part of which is built 
of large hewn stones Irom the Koinan bomaria. More 
noteworthy, however, are the ruins of Sidi Bu Medin and of Maiisura. 
Sidi Bu Aledin (more properly Kl Euhbad) is a little over a mile 
.south' east ot Tlemveii. 11 was louiidod a.d. 1337 liy Ali V., the 
tir.st of the Beni-Marin (Mariiiidc) siiltaiis who ruled 'I'lenu^iMi, and 
commonly called the Black Sultan. 'I'he ruins of a small buildin.it, 
conjee 111 red to be a jialaco ol Sultan Ali. which commands a beautiful 
view, w'cre excavated in t88i. The kiibba, or tomb, ol Sidi Bu Medin, 
near tlu! palace, is held in great vener.ition by the Arabs. The roof 
and walls an; covenul with aiabesques, and the legend El-Mitlk 
Lillah, “ tlic kingdom is f'lorl's,’' is nqieatod again and again. The 
saint hims(;lf w^as liorn at Seville A.d. 1120. and died near 'I lemv<in 
in his 75th year; his disciple Sidi Abd-es Selain of 'I'unis lies near 
him. 'i'he atijacent musque is a In-autiful .specimen ol Moorish art. 
The large d<jul)le doers of cc ..ir wood, covered witli bion/c showing 
a geometric interlaced pattern, have been coiiiparofl with those of 
Ghiberti at the Ikiptistery of Florence. The mosque is divided by 
coluinns into live aisles. Delicate lacew'ork extends Irom tlu; spring 
I of the arches to the roof. 'I'he tile mosaics are believcil !•) have come 
I from Morocco. Thi; modressa is a building res(;nd)Ung the mos(iue. 

Miyisiira, wdiich is about, t J m. west of 'I'lemven. owes its founda- 
tion to the attempts of the I >eni-i\Tann rulers of Morocco to extend 
their sov¥.;roignty. 'I'lio Amir Abu Yakub 'S’u.sef bi;- 
sie.ged Tleiiu^en in the early years of the 14th century. 

'I'he .siege la.sled eight ye.ars, and ’S'us(;f turned his camp into 
a walletl city. 'I'lie siege being laised, El Mansiira (the victoiious), as 
the new city W’as called, w'us abandoned. It was r(;()ccupied w'hen 
(* 335) Ali V. renewed the siege, wdiich this time proved succcs.sful. 
On the expulsion of the Marinides in 1359 Man.sura was linally 
deserted. Besides the walls and towers, and the minaret of the 
mosque, little remains of Maiisuni, of wliicli Ibn Khaldun lias left 
a contenq^prary and graphic sketch. 'I'he minaret, notwithstanding 
that one side and parts ot two other sides have perished, is one ol 
the finest mostpu; towers in oxistonce. It is 125 It. high, and is 
built of hewn stone. The arches are circular or pointed. The 
upper part of the tower is ornamented with green and blue tiles, and 
the entrance arch is beantilully carved. An insermtion record.s 
that the tower was built by order of Abu Yakub \ usef. Of the 
rest of the mos<[uc only the outer walls remain. It is about 320 ft. 
long by 200 wide and was divided by magnificent marble coluinns 
into thirteen aisles. Excavations made by the French brought to 
light some of these columns, which are now in the museums of 
'riem;:en and Algiers. 

History . — A Roman town, Pomaria, occupied a site east of the 
present town. It derived its name from the abundance and 
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liixurian(\; of the apple, pear and other fruit trees in the neigh- 
bourhood. The Roman town was ruined in the period following 
the Vandal invasion, and at the time of the Arab conquest 
appears to have been deserted. Many inscriptions of the 
Christiiin era have been found, some as late even as the 7th 
century. The site was purchased from the Zenata Berbers, in 
the 8th century, by Idris-bin-Abdallah, who began the building 
of a new city nam(?d Agadir (Berber, the fortress). Idris, 
founder of the Idrisite dynasty of Fez, left his brot her Suleiman 
in posst'.sion of Agadir, and the city was rul(‘d by the 
Beni'Sulfiman until 931, when it fell inTo the hands of the 
Fatimites. From the Fatiinites it passed into the possession 
of the Beni-Yala, of the Bcni-lfren branch of the Zenata 
Berbers, who held it as vassals of the Omayyad rulers of Spain. 
In 1080 the Almoravide sovereign Yusef ibn Tashfin, after 
besieging^ and sacking Agadir, built a new town on the site of 
his cairiT). The new town, called Tagrart, became the com- 
mercial quarter, whilst Agadir remained tlie royal residence. 
Idle two towns when united rec'civc^d the name of Tlem^en. 
The Almoravides reigned sixty-live years, when, after holding 
Agadir four years against the enemy, they were ov(Tcome l)y 
the Aliiiohades, who massacred the inhabitants, rebuilt, en- 
larged and repcopled the ruined town, and built a wall (1161) 
surrounding the double towm. In 1248 Tlem^en w'as captured 
The by Yahia Yarmorasen (Ghamarasan) who was 

Sultanate of chief of the Zenata tribe of IkTbers and claimed 
iicmcen. descent from the Galiph Ali. Yarmorasen, who died 
in 1282, founded the dynasty of the Ahd-el-Wahid, who ruled 
the greater part of wdiat now constitutes Algeria. Under their 
sway Tlem^en flourished exceedingly. The prc'sencc of Jews 
and (diristians was encouraged, and the Christians possessed a 
church. 'Hie bazaar of the Franks {kissaria) was a large 
walled enclosure, the gates of which ware closed at sunset. 
As many as 5000 Christians lived peaceably in Tlem^en, and 
tlie Sultan included in his army a Christian bodyguard. In 1337 
the power of the Abd-el-Wahid wais temporarily extinguished 
by the Marinide sultans of Morocco. They left some fine monu- 
ments of the period of their asccndani'v, which lasted tw'enty- 
two years. ()nce more, under the Abd-el-Wahid, now^ known 
as the Beni-Zciyan, from 1359 to 1553, 'Tlernyen enjoyed pros- 
pcTity. It had a population reputed to number 125,000, an 
extensive trade, a brilliant court and a powerful army. 'The 
Spanish occupation of (Iran (1509) struck a fatal blow at the 
European commerce of the town. The Beni-Zeiyan, after the 
cajiture of Algiers in 1516 by the corsair Barbarossa 
gradually lost their territory to the Turks, while Tlemyen 
itself for forty years became tributary to the S[)anish governor 
of Oran. In 1518 the town was held for a short time by Arouj 
Barbarossa, but Arouj was killed in a fight with the Spaniards. 
It IS said that, while master of the tow'il, Arouj caused twenty- 
two of the Zeiyan princes to be drowned in the saJirij. In 1 553 
the Turks under Salah Rai.s, pasha of Algiers, captured Tleiq^-en, 
and the Sultanate of Tagrart, as it was still frequently called, 
came to an end. Under the Turks the town ceased to be 
of any importance. When the French entered Algeria the 
sultans of Morocco were disputing the possession of Tlenn;*cn 
with the Kuluglis, who fought first for themselves and after- 
wards for France. In 1835 Abd-el-Kader, on whose appear- 
aiK:e. the Moors retired, sought to re-establish the ancient 
empire of T'lcm9en, but he retreated liefore General Clauscl 
in 1836. The treaty of tlie Tafna (1837) gave^Tlem^en 
to Abd-el-Kadcr, but, war being renewed in 1842, Tlem<;en 
was didinitely occupied by the French, under whom it has 
prospered. , 

The commune of Tlcm^cn, which includes a number of 
villages near the city, had a population (1906) of 39,757, and 
the arrondissement, which includes nine commune.s, 149,467. 

Soc I.es Monuments arabes tie Tlem^eviy liy William Maryais and 
(reorgos Mar^ais (Paris, 1903). This accurate and finely illustrated 
work, one of tho publications of the Service des monuments historiques 
de VAlgt'rie, cites the principal works dealing with llemven, and 
gives a critical ostiinato of their value. (F. R. C.) 
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TOAD, a name commonly applied, in contradistinction to 
“ frog,” to tailless batrachians of .stout build, with more or less 
warty .skin. Thus, of the two closely rclatc'd discoglossid genera 
Bombinator and Disco^lossus, the former is called a toad and 
the latter a frog. Bui the true toads arc the Bufonidae, arci- 
ferous batrachians with dilated processes to the sacral vertebra 
and without any teeth in the jaws. The type of the family is 
our common toad, Bufo vulgaris y and roimcl it cluster a large 
number of species of the same genus, and the smaller genera 
Eupemphix, Pseudophry}ie, Nectophryney NecteSj NDtaden, Myo- 
hairachuSy Rhinophrynus and Cophophryne. That the shape of 
the body is not a safe guide in judging of the batrachn^ is 
shown by certain species, such as Bufo jerboa y which in its slender 
form and extremely long limbs surpasses the typical frogs, 
whilst on the other hand, some true frogs {Rana)y adapted to 
burrowing habit.s, are absolutely toad-like. The Bufonidae 
include terrestrial, burrowing, thoroughly aquatic and arboreal 
types Rhinophrynus j of Mexico, may be described as an ant- 
eater. 

The genus Bufo embraces about 100 species, and is repre- 
sented in nearly every part of the world except the Australian 
region and Madagascar. Two species arc found in the British 
Isles : the common toad, Bufo vulgaris, and the natterjack, 
Bufo coliimita, T'hc former is found almost everywhere; the 
second, whi(‘h dillers in its shorter limbs with nearly free toes 
(which are so short that tin* toad never hops but proceeds in 
a running gait) and in usually possessing a pale yellow line 
along the middle of the back, is local in England, the south-west 
of Scotland, and the west of Ireland; it is further remarkable 
for the very loud croak of the males, produced by a large 
vocal bladder on the throat which, when inflated, is larger than 
the head. Toads lay their t‘ggs in long strings, forming double 
files in .straight, jelly-like tubes. 

A small toad, Pseudophryne vivipara, recently discovered 
in German East Africa, has proved to be viviparous, thi.s 
being the only such instance known among tailless batrachians. 

TOADSTOOL, the popular name for fungi which more or less 
resemble mu.shrooms, but arc either poisonous or worthless as 
food. • • * 

TOAST, a slic(* of bread scorched brown on the two surfaces 
by the heat of a fire. The word was borrovfcxl from the (). Fr. 
toste. Eat. iorrere, tostiim, to scorch, burn. It was formcady the 
custom to have pieces of toast floating in many kinds of liquor, 
esi)ecially when drunk hot. It is .said to be from this custom 
that the w^ord is us(‘(l of the calling upon a company to drink 
the health of .some person, institution or cause (.see Health). 

TOBACCO, the name (see below^) for the leaves of several 
.species of Nicotiana (nat. ord. Solanaceae), variously prepared 
for use as a narcotic. While it is principally manufac tured for 
.smoking, a large amount is also prepared for chewing, and, to 
a more limited extent, it is taken in the form of snuff. Under 
one or other of these forms the use c)f tobacco is more widely^ 
.spread than is that of any other narc'otic or stimulant. 

History.- Although the fact has been ('ontroverted, there 
cannot be a doubt that the knowledge of tobacco and its uses 
came to the rest of the world from America. In November 
1492 a party sent out by Crdurnbus from the vessels of his first 
expedition to explore the island of Cuba brought bac k informa- 
tion that th(*y had seen people who carried a lighted firebrand 
to kindle fire, and perfumed themselves with certain herbs w hich 
they carried along with them. The habit of snulT-taking w'as 
obsers'ed and described by Ramon Pane, a Franciscan who 
accompanied Folumbus on his second \'oyage (1494-1496), and 
the practice of tobacco-chewing was first seen by the Spaniards 
on the coast of South America in 1502. As the continent of 
America was opened up and explored, it became evident that 
the consumption of tobacco, especially by smoking,* was a 
universal and immemorial usage, jn many case^ bound up with 
the most significant and solemn tribal ceremonies. 

The term tobacco appears not to have been a commonly used 
original name for the plant, and it has come to us from a peculiar 
instrument used for inhaling its smoke by the inliabitants of 
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Hispaniola (San Domingo). The instrument, described by 
Oviedo {Historia de las Indias Occidentales, Salamanca, 1535), 
consisted of a small hollow wooden tube, shaped like a Y, the 
two points of which being inserted in the nose of the smoker, 
the other end was held into the smoke of burning tobacco, and , 
thus the funacs were inhaled. This apparatus the natives | 
( 5 lled “tabaco"; but it must be said that the smoking pipe 
of the continental tribes was entirely dilTerent from the imper- 
fect tabaco of the Caribces. Benzoni, on the other hand, whose 
Travels in America (1542-1556) were published in 1565, says that 
the Mexican name of the herb was “ tabacco.” 

Tffe tobacco plant itself was first brought to Europe in 
1558 by Francisco Fernandes, a physician who had been sent by 
Philip) 11 . of Spain to investigate the j:)roducts of Mexico. By 
the French ambassador to Portugal, Jean Nicot , seeds were sent 
from the Peninsula to the queen, ( athcrinc dc* Medici. The 
scr\ ices rendered by Xicot in spreading a knowledge of the pdant 
have bten commemorated in the scientific name of ihe^genus 
Ntcotiaaa. At first the plant was supposed to possess almost 
miraculous healing powers, and was designated herba panacea,'’ 

herha santa,” “ sana sancta Indoriim “divine tobacco” 
it is called by Spenser, and “ our holy herb nicotian ’’ by William 
Lilly. While the plant came to Europe through Spain, the habit 
of smoking was initialed and spread through English example. 
Ralph Lane, the llrst governor of Virginia, and Sir Francis 
Drake brought with them in 1586, from that first American 
possession of the English iTown, the implements and materials 
of tobacco smoking, which they handed over to Sir Walter 
Rakigli. Lane is credited with having been the first Pmglish j 
smoker, and through the infliumcc and example of the illustrious ! 
Raleigh, who “ tooke a pipe of tobacco a little before he went 
to the scalTolde,” the habit became rooted among Elizabethan ' 
courtiers. During the 17th century the indulgence in tobacco 
spread with rnarvellous rapidity throughout all nations, and ■ 
that in the face of the most resolute opposition of statesmen 
and priests, the “ countcrblaste " of a great monarch, penal 
enactments of the most severe description, the knout, ex- ; 
communication and capital punishment. I 

lintuijv.-^Thcn'i aro about fifty species of Kicotiana, nearly 
of Which are natives of America, hew. howovt;r. arc of economic j 
importance. The great hulk of the tobacco supply is derived from 



N, tabaaum. the Virginian tobacco, a native of some part ol Central 
or South America and now cultivatcid in aliru)st all temperate and 
warmer countries . It is a coars^ rank-growing annual, with a simf>lc, 
unbranched, cylindrical stem which attains a height of 6 ft. and 
upwards, terminating in a panicle of pink or rose-coloured fiowc:rs 
and an elongated corolla tube (fig. i). The plant has alternate, 
simple, oblong-lanceolate leaves, those at the low(;r part of the 
stem being slightly stalked, and of large size, reaching to 2 ft. 1 


in length, while the upper are scmi-amplcxicaul and of variable 
outline. Tlie seeds arc brown in colour, with a rough surface, of 
minute size, and o.xccodingly numerous; as many a^. i, 000,000 may 
be produced by a single plant. The whole of the green parts ol 
th(; plant are covered with long soft hairs which (‘xudo a viscid 
juice, giving the surface a moist glutinous feeling. The hairs are 
multicellular, and of two kinds, one branching and (?nding in a line 
jjoint, while the otlu^r, unbranched, terminates in a i lump of small 
cells. Stomata occur on both surfaces of the leaves, and, with the 
peculiar hair structure render the micro.scopic appearance of the 
plant highly characteristic. 



I'lG. 2.— Microscopic Structure of Tobacco T>eaf. 


From this species the tobaccos of Cuba, the United States, the 
Philippine Islands and (he Ualakia of 'Purkey are derived, and it is 
also largely cultivated in India; the variety mactophylla is the source 
of the Maryland tobaccos. N. prrsica, P(Tsiau tobacco, tin? .source 
of the taiiious Shiraz tobacco, is regarded as only a variety of A', 
tiibacum. ami an introduction from America. Eji.st Indian, or 
(deen, tobacco is the ])ro(lnct of another species, N. rustica, a smaller 
plant with a miich-l)ranche(l stem and greenish-yt'llow flowers 
with a short, broad tube. It is a native of Mc.xico, and now widely 
cultivated in southern ('.(‘rmany, Hungary and the J'a.st Indies. 

Cultivaiiou. Tobacco is cultivated in localities scattered over 
almost the whole world, ranging as far north as Quebec, Stockholm 
and the southern shores of Lake J^aikal in one lumiisphcrc, an<l as 
far south as Chile, the Cape ot (xood Hope and Victoria in the other. 
Whilst, however, the y.)laiit adapts itself to a great variety ot climatic 
conditions and will grow on almost all kinds of soil, the flavour 
and quality ot the produce arc profoundly affected by variations 
in those two factors. Very slight diiforences in climate appear to 
cause very great differences in the quality of the U)bacc(\and ordinary 
meteorological records are of little use in determining the suitability 
or not of a rcjgifm for a particular kind of leaf; this (‘ssontial point 
must be determined by (experiment. In general, tropical and semi- 
tropical conditions as to temperature, with a comparatively dry 
climate, give the best results. 

Given suitable climatic conditions, the type of tobacco produced 
is determined mainly by tlie wil, ami particularly by its mechanical 
or physical condition. Speaking generally, clay soils retentive 
of moisture produce h(eavy- cropping tobaccos which cure to a dark 
brown or retl colour. Sandy soils produce tobaccos with a thin leaf, 
curing to a yellow or bright red colour. In the same locality, i.r. 
\mder the same climatic conditions, quite dilferent kinds of tobacco 
may be produced in direct relation to the character of the soil. 
Thus the bright yt^llow tobacco usetl for cigarettes. &c., is largely 
produced in Virginia and N. Carolina on a loose porous sand, which 
must be at least a foot detq), and contains usually about 8 % of 
clay; this sand is undcTlaid by a day subsoil, and, as Mr IMilton 
Whitney points out in Tobacco Soils (U.S.A. Dept, of Agriculture, 
Farmers’ Bulletin, No. 83), this clay is the same as that cm which tlu* 
heavy manufacturing and export tobacco is grown. Where tlu^ 
clay is exposed on the surface the heavy type of tobacco is produced, 
and l)right tobacco whrue tlie clav is covered by from 12 to 20 in. 
ot sand. I'obac'co soils should be well drained and contain a large 
pcrcenUi4(c of humus. 

Tobacco being cultivated over such a largo area of the world. 
imd(*r very varying climatic conditions, and by many difknmt 
races of mankind, the methods ('mploycjd in its production naturally 
differ very conshlerably. . As the United States ol America produce 
more tobacco than any other country it will be best to deal generally 
with cejnditions there and to refer to marked differences in dealing 
with production in other countries. 

The seed is sown in nursery Ixds. and the plants s(;t out in the 
field later. Tobacco seeds are very small, and it is estimated that 
about 300,000 to ^00. 000 socmIs go to the ounce. Allowing for those 
which fail to germinate (perhaps 25 %), loss in transplanting, weak 
and backward plants, tS:c., one ounce of secxl should yield about 
.jo.ooo plants. 

The great (‘st possibhi care is bestowed on the preparation of the 
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seed bed— it murst have .c^ood, very rich soil in fino tilth, be protected 
from winds, anti yet well exposed to sunlight; the southern or 
soulh-cashirn slope of an open place in a forest is often selected. 
Hot beds are madi5 when necessary. A bed with an area of about 
50 sq. yds. is adoquatfj for i oz. of sec<l. To destroy the seeds, &c.. 
of wee<ls, and tlie larvae of insect pests, a fire is often lighted, kept 
from the yround itself by intervening wood logs, or the seed-bed is 
thoronghlv steamed. After this treatn^nt the iipptir 2 or 3 in. of 
soil are well ])ulverizefl, and fertilizers added, usually, to prev^ent 
reintroductioii of seeds of weeds, in the form of guano or chemical 
manures. The seed is now set; usually it is thoroughly mixed with 
a relative ly large quantity of fine ashes, sand or meal, to facilitate 
thin and even sowing, and the surface of the bed is afterwards 
lightly brushed over with a broom; it is vei^ important to avoid 
burying the seed at all deeply; a light covering of cloth or muslin, 
raised on short sticks, is often stretched over the bed. Great care 
is necessary in attending to the watering of the young and delicate 
seedlings, which are ready for transplanting in from fifty to sixty 
days aftir sowing. They must be well hardened off before being 
set out ill the open. 

The land for their reception must be thoroughly well tilled and 
manured. If moist, ridges are formed about 3 to 4 ft. apart ; the divS- 
taiice apart in the rows varies greatly with various types of tobacco : 
3 ft. is tlie normal for ordinary manufacturing and smoking tobaccos, 
I to li It. for Cuba and Sumatra types. Cigar tobaccos become 
coarse if planted too widely. An acre of tobacco planted 3 ft. by 
15 in. will contain 11,600 plants and 3 ft. 6 in. by 15 in., 10,000 
plants. During the transplanting, preferably done on cloudy (lays 
or during light rains, the plants must be handled very carefully; 
liiachiiios are now available which can set out and water plants over 
from two to six acres in a working day. 

After transplanting the crop takes about another sixty days 
to mature, i.e. about 120 days in all from the date the seed was sown. 
During this period, until the plants begin to ripen, the tilth is 
maintained and weeds checked first by horse cultivators or horsc- 
hocs, and, as the plants increase in size, by hand labour. When 
the plants show signs of flowering they are “ topped ’* to prevent 
seed formation, the terminal buds being removed, and only a certain 
number of leaves left on each plant to ripen. This operation requires 
experienced judgment to decide when it should be done; the number 
of leaves to be left varies with the variety and vigour of thtj plant, 
the nature of the soil, climate, seasons and particular use for which 
the crop is intended. The product from plants which have not been 
topped is of little value. In the U.S.A., in the cigar tobacco district, 
fifteen to twenty leaves are often left on each plant, and of manu- 
facturing tobaccos only ten to twelve leaves. As one result of the 
topping, suckers are usually formed; these al.so must bo removed, 
although, e.g. in Florida, vigorous suckers arc sometimes allowed 
to remain when the plant is cut, and produce a “ sucker crop " 
inferior in character to the first or principal crop, but still stjrviccablc. 

The leaves now ripen, indicated by a change from a dark to lighter 
green, and by the appearance of yellow spots. Ripening is com- 
plete in about 35 days after topping or about 155 days after sowing. 
A ripe leaf easily cracks or shows a crease when folded between the 
fingers. The leaves on a plant decrease in age from below upwards, 
aiul all are not ripe at exactly the same time. In high quality 
tobaccos the leaves are “ primed ” or picked singly as they ripen, 
but in the great bulk of American tobaccos the whole plant is cut 
close to the ground when the middle leaves are about ripe. Iji 
either case leaves should not bo gathered when wet with dew or 
rain, or in very hot sunshine; the afternoon is usually the best time. 
The next stop is to remove the harvested crop to the drying-shed; 
primed leaves are placed at once in shallow baskets or boxes, and 
when under cover are strung on string or on wire and hiuig up on 
laths in the barn. C'ut plants are allowed to wilt, or become flaccid, 
before removal from the field, to prevent injury to the turgid leaves. 
These cut plants may be laid in rows on the ground to wilt, or 
spitted on long rods or laths supported on trestles, or placed on 
special drying racks. When sufficiently wilted they are hauled 
to the barn and hung up there on the same laths on which they were 
placed in the field. 

A very interesting development of quite recent years is that of 
growing some valuable cigar tobaccos under artificial shade. Sumatra 
produced the best cigar wrappers of the world, ancl 
uu vs oa effQj-tj, |-q cultivate Sumatra tobacco in Florida under 
Shad0 apparently suitable conditions of climate and soil were 
not successful. It was noUcod, however, ftiat if the 
tobacco was grown under the shade of trees the character of the leaf 
was improved. Artificial shatling, first by laths, and later by chot^se- 
cloth, both supported on posts, was then resorted to with eminently 
satisfactory results. The U.vS.A. Department of Agriculture, in 
co-operation with local growers, devoted a great deal of attention 
and money to the problem, and Sumatra tobacco of very high quality 
is now produced in Florida and Connecticut. The yiekl of leaf is 
often much increased, the plants are protected from the weather, 
and the enhanced value of the crop much more than repays the 
very considerable expense involved in artificially shading whole 
fields. So succes.sful have the results been that American -grown 
tobacco of the Sumatra t3rpe is now exported even to Cuba. 

Important changes take place in the tobacco leaf from the time 


it is cut until the finished product is ready for consumption. These 
may be all placed under curing, but it is usual to Curinr 
recognize three stages ; (i) curing proper; (2) fer- 

mentation ; and (3) ageing. 

Sun curing, now but little practised in the United States, is the 
simplest method, 'fhe wilted tobacco is suspended on racks in 
the sun. Groat care is necessary to protect it from rain, and it must 
if necos.sary be jilaccd in a barn in which fires may be required during 
wot weather. "I'his method is employed in a portion of Virgi^^a 
and results in a very sweet chewing tobacco. 

Air curing is essentially similar to sun curing. The tobacco is 
hung in a barn in which there is a free circulation of air during dry 
weather. Artificial heat may be resorted to in bad weather; in 
the States, cigar tobaccos and “ White Burley " aro usually cured 
in this way. The process takes al^out six weeks. 

In fire curing the tobacco is hung in the barn, and, after^ has 
become of a rich yellow colour, slow fires, producing a gradual 
increase in temperature up to about 150'’ are lighted on the floor 
and maintained for four or five days, 'fho firing must be repeated 
at intervals as the leaves become soft again. A considerable portion 
of the tobacco exported to England and Africa is fire-ciinsd. 

In flue curing, also known as the Virginian cure, fires aro set outside 
the b^rn, and the heat led in iron pipes or flues into the builfling 
and under the su.spcnded tobacco, which is placed there (juito fresh 
from the field. The temperature is raised, during three to five days, 
from about 90° F. to 1.^0“ F. for primed leaves, or 160° to 175° F. 
for tobacco on the stalk. The process, which requires groat jutlg- 
inont and care, results in the bright yeUow leaf so largely used for 
pipe tobacco, cigarettes and chewing tobacco. In a modification 
of this method, known as the Kentucky cure, large barns arc used, 
the temperature is not raised above 100” F., and the process occupies 
from four to six weeks. By whichever way treated, the tobacco- 
leaf after curing is brittle and cannot be handled without crumbling 
to powder. The contents of the barn are therefore loft till moist 
weather occurs, anrl then by the admission of atmospheric air the 
leaf blades absorb moisture and become soft and pliant. In this 
condition the leaves arc stripped from the stems and sorted into 
qualities, such as "lugs,** or lower leaves, ** firsts** and "seconds.** 
These are made up into " hands,** or small bundles of from six 
to twelve leaves. E;ich bundle is tied round with a separate 
leaf, and in this condition the tobacco is ready for bulking for 
fermentation. 

The tobacco, whether in bundles, hands or separate leaves, is 
piled up or bulked on the floor in a barn into a solid stack to the 
height of 5 or 6 ft. Within this stack a process of „ 
fermentation is quickly set up, and the temperature 
of the mass rises steadily till it n^aches about 130° F. ® * 

GrcAt care is now taken to prevent overheating and to secure the 
uniform fermentation of all the tobacco, 'J'hc pile is from tin^^.to 
time taken down and rebuilt, the tobacco from the top'going to the 
l)ottom and that exposed at the c<lges being tuniecl in lb the 
centre. In from three to five weeks the fermentation should bo 
sufficiently carried out, and the leaves then have a nice uniform 
brown colour. Dark-coloured leaves are produced when the 
temperature is allowed to mount higher than when light leaves 
aro required. Fermentation is essentially a chemical process 
due apparently to the presence of enzymes, developed in the 
leal during the earlier curing stages. The view has been put 
forward that fermentation is due to the activity of bacteria, 
<listiiict types occurring in various tobiiccos, but the balance of 
evidence is against it. On the bacterial tlicory it was thought 
possible to inoculate a poor tcjbacco with, say, the special 
bacteria present in (hibaii tobacco, and so give Vbe product 
the aroma and other good qualities of the more valuable tobacco. 
When fermentation is completed the tobacco is graded, an operation 
carried out very carefully in the case of the better cigar tobacco^, 
and packed for export, cigar tobaccos in bales, and other kinds in 
hogsneacls. It is then kept at a moderate and fairly uniform 
temperature in a warehouse, when, although there is no marked 
outward change, the tobacco becomes more mellow. Two years 
aro usually required for ageing, but some tobaccos are kept for four 
or five years before being manufactured. 

An artificial aroma is sometimes given to tobaccos, especially 
for the " fillers *’ of cigars, by saucing or treating the leaves with a 
solution containing an infusion of fine quality tobacco stems, rum, 
sour wine and various flavouring materials such as oil of aniseed, 
tincture of valerian, powdered cloves, cinnamon and liquorice. 

Pesta and Diseases. — Tobacco, like other cultivated plants, is 
subject to attack by various pests and disc'ascs, but fortunately 
these are less destructive than with many crops. On the other hand, 
comparatively trivial incidents do more harm to a relatively delicate 
plant like the tobacco than to more robust plants. 

The " tobacco flea-beetle ** {Epitrix parvula, Fabr.) is a small active 
beetle, the larvae of which attack the roots, while the adiilt beetles 
ej^t holes in the leaves. The latter is the more serious, as in addition 
to the actual damage (lone by th# beetle the holes aflord entrance 
to fungus spores, &c. Under the name " horn worms ** ai*e included 
the larvae or cateri)illars of species of Proioparce. These compara- 
tively large and voracious animals, when abundant, do great damage 
by eating the leaves. Other caterpillars," budwormsj** (Heliothis spp.), 
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attack the buds or burrow into the scocbpods. Secdlinpf plants of 
tobacco, like many other crops, are liable to attack by “ cut worms/* 
th(* catcr])illars o* species of }\'yidyomia and Agyoiis. " Plant bugs/* 
which suck tlie juice of the leaves, luivo been recorded as serious 
cnemit's in some parts of the world. Recently, shade-grown tobacco 
in some hx'alities h;is sntfered considerably from the attacks ot small 
sucking insects known as thrips, which produce “ white v<‘ius ** in 
the leaf. White vein may also be induced by other causes besides 
tlw attiftks of tnrips. 

Storctl tobacco is liable to be attacked and ruined by the “ ciga- 
rette beetle,** .a cosmopolitan insect of vitv varied tastes, feedhig 
not only on tlried tobacco of all kinds, including snutt, but also on 
rhubarb, cayenne pepper, tumeric, ginger, figs and htrbariiim 
.‘specimens. Other beetles, such (is the rice weevil {Calandra oryza), 
also attack dried tobacco. 

Tltlf fungoid diseases of tobacco arc comparatively unimportant: 
there arc, however, some diseases of obscure origin which at times 
cause considerable damag(\ “ Mosaic disease ** is the name giv'en 
It) a condition in which the h'aves are more or less sharply dillereiiti" 
atod into light and dark green patches, 'fhe matter has been fully 
investigated by Mr A. F. Woods (Bulletin No. t 8, Biin^au of Plant 
Industry, U.S. Department of Agriculture), who attributes it not to 
any sj)ecitic parasitti but to a disturbance of the normal physiological 
activTty of the cells. 

Frog’s eye," or ** leaf spot,** denotes the occurrence of small 
white specks on the leaf. f his disease is probably bacterial in origin. 
Wind and hail may break plants or damage leaves, especially if 
ri'quired for wrapper purposes. 'I'he provision of wind breaks is the 
only effective remedy. 

Diseases which occur in curing are important. Excessive 
humidity causes small dark spots to appear; tliese become' confluent 
and the whole leaf may become dark and derav’. V’^arious narnt's 
are givi'ii, such as “ pole burn,*’ " pole sweat,’* house burn.’* I'he 
disease is cheeked by raising the tempiTaturc above iio^ F., and 
reducing the humidity of the barn. Stem rot, due to a mould 
sp.), occurs in wot weather. Too rapid drying of the outer 
tissue of the leaf leads to the formation ot " while veins,” which 
injure leaves rctjuired for wrapper puqioses, otherwise it is not 
important. Another defect arising during curing and lerinentation 
IS the efflon'sceucc of salts on the surface, a phenomenon known as 
" saltpi'tre ’*; light brushing and s])rayiiig with a weak solution of 
ac«‘tic acid are ettective remedies. 

Improvement i>y Sele(ti(}U. -Can'ful (‘xamination of a large iiuiuImt 
of individuals of one variety growing uiultT similar conditions reveals 
difft reiices in such characters as number of leaves ])e.r jilant, the size 
and shape of the leaves, tendency to form suckers, time ot maturing 
and resist-ance to di'^ease. Other tests show variability in burning 
quality, elasticity of leaf, texture, taste, vStc. Ihe United States 
l)a|)4^rtment of Agriculture has <dosely investigated this important 
question aiuVlhe results attained are brought together by Messrs 
H. D*. Shaniel and W. W. C-obey in Tobacco Byecdimf (Bulletin 
Ob, Bureau of Plant industry, 1007). No crop, it is pointe«l out, 
responds so n/adily to breeding as tobacco, or deteriorates more 
rapidly, as regards both yield and quality, if neglected. I'he 
I'.iriations are classified as : (i) Variation in ty]jc due to crossing, 
change of soil and climate, espe^cially, for example, when seecl from 
»hi: tropics is introduced to temperate regions. (2) Variations 
within the tjqie, due to natural tendency to vary, local conditions 
and maturity of seed. \\ lien Cuban tobaccos were first introduced 
into Florifla, the type broke up, but by carefully selecting the best 
plants and using them only as sources of seed for later crops, a good 
type was obtained. The tobacco flower is fortunately perfectly 
self-fertile, cviid by enclosing the flowers of selecte<i plants in paper 
bags, so as to excliule all possibility of hybridization, progeny true 
to the type of the mother plant can be obtained. 

^ No attempt should »*ver be made to raise large crops of tobacco 
from im]>oited seetl, but only a small cro]), ami the seed of the 
selected j»lants should be used for future jiropagation. In selection 
work the grower must keep definitely in view tlui sjiecial mark<“t 
reejuiremenfs for the kinds of tobacco he is firoducing. Thus for 
wrap]K‘r tobaccos, amongst other points a broad, rounded leaf, 
which will yield pi'rh.ajis eiglit wrapfiers, is much more valuable 
chan a narrow pointed leaf which yieltls perhaps only four. Plants 
may be found growing side by side, the one with broad leaves, the 
other with narrow, but by selection the broa«l type can be perpetu- 
ated and gradually improved. 

Hybridization can also be readily controlled in the case of tobaccos, 
and in this connexion it is useful to note ihat, if jiollen is de.drcd of 
some variety growing at a distance, it will retain its vitality for 
several wee^ks if Icept perfectly dry, and so can readily be sent by 
post from one place to another. Another favourable feature is the 
fact that a single-. ca])sule contains from 4000 to 8000 seeels, an<l one 
tobacco plant may easily produce from 500,000 to 1,000,000 seeds. 

* Pyoduction. 

United States . — Tobacco culliifiition dates in the States fron* 
the very early years of the 17th century, when it was taken up 
in Virginia. A general descnjitjoii has already bt.t.n given of the 
methods of cultuation and 7)ie[>aration. In 190O the total area 
uiuler tobacco in twenty-lhi: states was 790,099 acres, and the 


production 682,428,530 lb, valued at about 'I'he 

principal tobacco- producing states, with the approximate value of 
their crops, were : Kentucky, >(^3, <885, 400; Ohio, ^*1,700,000; North 
Carolina, 1,306,153; Wisconsin, /;i,34'^.6oo; Virginia. ,206,309; 
Pennsylvania, /;979,55o ; Conm^cticu t, ;^883 ,184; TeiiniJssi e, £^11 ,035 ; 
Florida, £330,730; New York, £244,053, and Maryland, £241,0.10. 
'I'he average yiehl per acre in the States as a whole in igoO was 
857*2 lb. New Hampshire h^d the highest average, 17S5 tb per acre, 
and Mississippi the lowest, 4 ^o lb. 

The successful production of cigar tobaccos from Cuban and 
Sumatran seed was a development of the late 19th century. 

Perique tobacco is worthy of special notice. This Jaiuous tobacco 
is produced only at Grand Points in Uouisiana. Gn'at <'are is givtm 
to the cultivation, and damp atmospheric conditions are desirable 
during the ripening stages. 'I'he leaves, when stripiii d from the 
stalks, are made into rolls and subjected to gi*eat pn^ssure, whieli is 
released daily to allow the leaves to absorb their oxi)n^sscd juice. 
To the chemical changi's, mainly oxidation, which go on in this juice 
wliile it is exjiosed to the air, the characteristic aroma aiitl flavour 
of Perique tobacco arc mainly due. 

Cuba . — Tobacco is the second industry of the country, the value 
of the crop being surpassed only by that of sugar. The cultivation 
w.is formerly a monopoly of the Spanish crown, bn I from 1S17 
payment of a tax, usually heavy, has been the onl\' rt^striction. 
I'he superiority of Cuban tobaccos in flav-'fiur ami aroma, especi- 
ally for cigar fillers, has long been recognized, but exactly to what 
conditions these mialitics arc due is not fully known. L'he 
leaf known as ” Vufdta Abajo,** produced in the province of 
Pillar di*l Rio, is perhaps the best cigar leaf of the world. I'he 
other tobacco-producing provinces in order of importance are 
Havana, Santa Clara and Santiago de Cuba. The cro]) is mo.sMy 
grown in the 07)011, air cureil and candidly fermon(«*d. t^uban 
tobacco is grown as a ” winter ” crop, the summer n-ontlis being 
those of high rainfall. Cultivation under shade was n ceiitly ln(;d 
with satisfactory results ; ” 166*63 acres cultivated undei cheesecloth 
produced in 1903 10 bales of vvra])])ers and 1*5 bales of fillers of 
tobacco i)er acre, the output under the old system having bt.-mi 4*5 
bales of tobacco jier acre ot which only 10 ^/^y rejireseiiteil wrai)])er3 
ot good colour ” (I-)iplomatic and Consular Report on Cuba, 1904, 
No. 3522). 

Mexico is an imjiortant tobacco-producing country, and Mexican 
leaf is largely used in luirope for cigar wrajijii'i's and otiier purposes. 
Mexican tobacco approximates more or less closely to that of Cuba, 
and is cultivated and jinqiared in very similar ways. 

/*';'t7 me. -- Tobacco cuUivalion is an iiiqiortant industry, and the 
home [irotlijctioii is carried out under government supervision. 
In 1905, 53,730 ])laiiteis cultivated 39,439 acres, and tlie total crop 
amounttid to 61,614,900 II), ot the a]>])roximate value ol £2,000,000. 
I'he variety grown is usually of ihe Virginia type, and tlu? leaf is 
coarse, dark and heavy, and suited to the luanulacture ot plug and 
snuff. 

(Germany . — The chief lol)acco-])rodiicing divisions art! Baden and 
Alsace. The h‘at is ot medium size, lu'avy, and is mainly used in the 
manufactun' of cigars. 

Hungayy produces tobacco of a rich, ilark brown colour, usi ful for 
cigars, ami also a small, bright yellow leaf, of value as a cigarette and 
pipe tobacco. 

Kiissia . — In northern Kussia the jiroduce is mainly a large, coarse, 
heavy, dark leaf, of use only tor the luanuiacture ol plug and snutt. 
Ill soiitluTii and Asiatic Russia good tobacco of the furkisli tyi)c is 
produced. 

Italy produces two princijxd types, a dark, heavy Virgiju.ui 
tobacco on the heavy sods ot northern Italy, and a Turkish t>q)c 
tobacco on tlic sandy soils «>[ the southern part of the country. 

Syyia . — The distinctive Latakia tobacco is ])roduced in tlio 
provim;e of Saida in northern Syria. 1 lie leaf is subjected to the 
smoke pixxliictxl by burning in the green condition leafy branches of 
species of fjvergrecn oaks {QneyLUs spp.). 'fhe process of fumigatioa 
lasts from seven to nine months, and during it the tobacco acipiiros 
its black colour and peculiar flavour. 

6/r<:c<?.- r.reciaii tobacco is grown from Turkish seed and closely 
resemble.^ 'J'urkish tobacco in character and uses. JCgypUaii 
cigarettes are to a great extent iua<le from Grecian tobacco. Paper 
is a monopoly in Greece, ami (hi'cian cigarette manufacturers, 
to esca7)e the monoTioly, have IraiisfiMied their business to Fgypt, 
where they make cigarettes I nun (ha'cian tobaccos by tlie aid of 
Greek worlAiieii. 

/'ur/it?y.*-'l'obacco is an iuqjortant croj) in Turkey, wlierc its 
cultivatieii and manufacture are monopolies. The oialinary 
tobacco and cigarette trade is controlled by the Bogie Compagnie 
iiileressee des tabacs de 1 oitqiirc Ottoman, ami Narquileli tobacco 
(called " luinbeki ” and us(‘d in “ hubbhvbubbles ”) is in the hamls 
of a similar organization. The small 'furkisli leal is famous through- 
out the vv<>r]d. Some of the linest flavoured tobacci)s are produced 
in the regions around C-avalla in Macedonia and ancient J'qfliesus 
in Asia Minor. The cultivation of 'I'urkisli tobaccos has bemi taken 
irp ill x arious ^larts of the a 01 Id, e.g. South Africa, and to luaint.iin 
tlie standarcl of the produce fresh supjilies of seed were obtained 
annually from I urkey. To guard against this competition, the 
exjiort of tobacco seed from 'f urkey was jirohibited in 1907. 1'ho 



TOBACCO 1039 


method oi cultivation in Turkey is simple, and the plants are set 
out close together, hor the best qualities the leaves are primed, air 
cured, and then subjected to a lengthy treatment corresponding I 
to mild l(n mentation. High prices are obtained lor the best Turkish | 
tobaccos. Thus in 1906 from Ca valla and Xanlhi 11,000 tons were 
exported of a value of about ;;fi,ioi,ooo, the range of the various 
qualities ])er kilo (2^ tb) being : — 

Chienbek 10^. 5d. to i6s. od. 

Kir 4s. lod. ,, ()S. od. 

Pursuccian 2s. iid. ,, 3s. gd. 

I'^rama 2s. od. „ 2s. lod. 

Inferior brands .... os. 7(1. ,, 2s. od. 

The exports go mainly to Austria-Hungary, Rumania, Italy, Egypt, 
the United Kingdom and the United Stales. 

Japan. — Tobacco cultivation is a government monojjoly, and in 
1905 th(‘ crop amounted to about 106,572,000 lb. yielding a profit 
to the governmi'iit of sonu' £3,500,000, The produce is usually liijif 
of consid(?rable size, of medium colour and suited only for cigarette 
and pipe smoking. 

China. — The cultivation is widespread throughout Southern 
China. The picked loaves arc usually either prepared for market 
by sim])Ie exposure to the sun for a lew days, or in addition arc 
s])tinkled witn gronndnnt oil and sometimes other materials also, 
which result in an increase of strength. 

Sumatya . — 'flic tobaccos of Sumatra ari^ especially vahu'd for 
outside wrappers of cigars, being very uniform, of fine texfure, 
light brown colour, thin and elastic. TIk.'V do not, how(;ver, possi'.ss 
tlie aroma essential to cigar fillers. The industry is of quite recent 
growth, dating only from 1862. The himoiis to])acco region, about 
15,000 s(|. m. in area, is on the east coast of the island, almost tlircctly 
on the (Hjuator, and has a very uniform and high tcmper.atnre 
and a verv high rainfall. The soil is nuiinly of volcanic origin. 
Deli is the principal district and produces the best tobaccos. The I 
estates arc usually very large, and arc divided up into fields which, j 
are cultivated in rotation, each held being gdven several years' 
rest alter producing one crop. 'Phe tobacco is air-ciired, fires 
being onlv employed during continuous wet weather, and the 
ofocyss of curing occupies four or hv(i weeks. The ferm<‘nt;itioii 

verv candiilly controlled, and to obtain the de.sired light colour 
the tenqieraturo is ki'pt comparatively low. The leavi's arc graded 
with th(' most scrupulous care and hnally packed in bales of about 
i7t) It) each. 'Phe high quality of Sumatra tob.icco is due in part 
U) the local conditions of soil and climate, and perhaps to an evin 
greab'r degrii!c to the care taken at eveny stage in its cultivation 
and preparation. 'Phe work is done bv Chinese coolies under Kuro- 
p('an — chiefly Dutch — supervision. The commercial succc.ss of 
.some of the conqianies has b<‘en very striking, dividends as high as 
rii% having been paid. 

Java and IJorneo tobacco is very similar to that of Sumatra. 

The Hhilipfunes. — Toliacco is extensively cultivated in the plains 
and on the rich alluvial de]iosits along the sides of rivers. Durin.!, 
recent vt‘’n.rs the average value of the product has fallen, due ap 
parently to deterioration in quality. 'Plic exports of manufactured 
tobacco, such as Manila cheroots, find their princijial market in 
China, British India, Australasia and the Ij’nited Ivingdom, whilst 
of the leaf tobacco fully threc-cpiarters goes to Sjiain. 

British /T/zzp/rc.— -'Pobacco is grown for local use in many parts of 
India, but the principal centres of its cultivation on a commercial 
sceJe are Dombay, Madras anrl the I’unj.ib. Ami'rican experts 
are frequently enqiloyed to superintend tlic cstati^s and factories. 
In Cevlon tobacco is grown in the northern poriion ot the island; 
tin; producer is but little .suited to the Juirojiean market and is 
maiidv ex])nrted to .southern India and ('ochiu C^hina. 

13ritish North Borneo comjietes with Sumatra as the .source of 
the best cigar wrappers. 'Phe cultivation was begun in the*islaiid 
in iHtS^ bv plant(TS seeking new lands free from the heavy taxation 
to which they were .subjected in Snmaira. Tlie indii.sfry is now 
ill Ihf' hands of three lar".e companies, the survi\'ors of some twenty 
or more which have started at various times. Tlu^ greater portion 
of the most suilabU? laiul a])pear.s to be already under cultivation 
and then' is little immediate prospect lor mm h expansion of the 
industry. The annual value ol tobacco exported is over £300,000. 

In Australia tobacco is produced on a sm.'ill .scale in ^fuecn.sland, 
New South Wodes ami Victoria. Elkuts are being mn.de to develop 
the industry. New Zealaml has attempted to produce toliacco 
as a commercial crop, Pnit the effort uas abiiiidoned .sevorJl years ago. 

In the West Indies toliacco is grown on a small scale in many 
of the British (olonies, Init only in Janinica is there a definite in- 
dustry. An expert, Mr F. V. Chambers, recently reported on Jamaica 
tobacco as of good quality and flavour Tbut often of a heavy nature. 
The shade grown tobact.o was, however, hardly likely for making 
wrappers to be excelled by any tobacco in the world. 

In the British African possessions the outlook for toViacco cultAxa- 
tion is in several instances favourable. Rhodc\sian-grown Tnrki.sh 
tobacco is already on the English market, as also various brands of 
tobacco from the Transvaal. Natal and Cape ('olony have also 
industries of considerable local importance. Tobacco cultivation 
has made considerable progress in Nyasaland (British Central 
Africa). In 1900 tlu^re were 69 acres under this crop, the yield being 


4480 lb of the value of £113. In 1907 the acreage had increased to 
2330. the yield to 413,316 lb, and the value to £6889. Flue-cured 
bright tobacco is principally produced, but sun-cured is also 
exported; and in i9o(>-i907 exj^eriments with Turkish tobacco gave 
encouraging results. • 

Canada produco.s in Ontario and Quebec coarse Virginian type 
tobacco. 

('hnnistrv. * ^ ^ 

The constituents of tobacco, as of all other vegetable matter, 
can bo grouperl under three heads ; water, mineral acids and l)ascs 
(which pass into the ash on combustion) and organic substanccvs. 
'flic following analyses of u])per leaves made at the Connecticut 
stale station, and recorded in Report No. 63, Office of Experiment 
Stations, U.S. Dcjiartment of Agriculture, indicate the more 
important constituents and also the changes which taktl*"[)lacc 
during fermentation. 


Water 

Uii fermented. 

% 

23*5« 

Fermented. 

2V40 

A.sh . . ... 

14-89 

15-27 

Nicotine 

2-50 

1-79 

Nitric acid (N.Q,,) 

i-'Sq 

1-97 

Ammonia (Nil..) . 

0-97 

071 

Other iiifrogenous matb'rs 

12-19 

13*31 

Fibre' 

790 

8*78 , 

Shirch 

3-20 

.1*36 

Nitrogen free extract 


27-99 

Fiber extract .... 

387 

.VD 


Nicotine (</.t’.) (CjoHj^No) is a volatile alkaloid which appears to be 
present only in plants of the genus Nicofiana (see Nicotinic). 

Manufai ture. 

In the manufacture of tobacco lor smoking, wc have to do with 
the numerous forms of tobacco used for .smoking in jiipes, embracing 
cut .smoking mixlur(‘s, cake or plug, and roll or spun tobacco. Under 
this hea<ling come also the cigar and cigarette mannfacture. 

The raw material in the warehouses is of various qualities : some 
is strong, rough and harsh, and so is unfit for ordinary smo|j:ing; 
other samples arv. mild and fine, with ;i.romatic and ])leasant flavour, 
but devoid of stn ngth. By a prupt r mixing and blending the 
manufacturer is enabk'il to prc'pare the smoking mixture which is 
desirabli; for his 2)i.'r])ose; but certain of the rougli, bitter qualities 
cannot be manuiaclured witliout a iireliminary treatment by which 
their intense «lisagreeable ta.ste is modifii'd. The storing of such 
tobacco for a lengthened piTiod matures and d( jirives it of har.slmyss, 
and the same result may b(‘ artificially hastent‘d Uf ^iiaceraling 
the leaves in w^atcir acidulated with hydrochloric acid, and washing 
them out with pure watiT. The most elfic-ieiDt means, howiiver, of 
improving strong, ill-tasting tobacco is by renewed feTinentation 
arlifieiallv induced by moisture and heat. 

The inanutacturer having jirepared his mixture of leaves, proceeds 
to danqi them, juirc water alone being used in the United Kingdom, 
whereas on the Continent and in America certain 
“ sauces ” are (‘niployed, wJiich consist of mixtures of 
aromatic substances, sugar, liquorice, common salt and xtures, 
siillpetre, &e., dissolved in water. The luiiuary object is to render 
the leaves sc>tt and pliant; the use ol the sauces is to imjirove the 
flavour and burning qualities of the leaves used. When uniformly 
damped, the leaves an* sejiarately opened out and smoothed, the 
midrib, if not already nuiioved, is lorn out, except when “ bird's- 
eye ” cut is to b(' marie, in which mixture the midrib gives tin* 
jireuliar " bird's-eye " aiipearance. The prej)are<l tobacco, whih^ 
.still moi.st and jiliant, is prr‘.s.sed between cylinders into a light cak*e, 
end cut into fine uniform shreds by a machine analogous to tin? 
('haff-cutt<T. 'the cut tobacco is now roasted, partly w'ith the view 
of driving off moisture aiirl bringing the material into a condition 
tor keeping, but also partly to imi)n>vc its smoking quality. The 
roasting is most simply effecterl by spreading it on heated slabs, on 
which it is constantly turned, or a roasting m.aohine is u.sed, consisting 
of a revolving drum in which the tobacco is rolatetl, gradually 
])assing from one end to the other, ami all the time under the influence 
of a current of heated air. The increase in favour of packet tobaccos 
has brought about the invention ot elaborate jmeking machines. 

For roll, twist or iiigtiWl tobacco the raw material is damped or 
saiu'ed o,s in the case of cut tobacco. The interior of the roll con.si.sts 
of '^inall and broken leaf of various kinds, called 
“ filltTS and this is enclosed within an external 
covering of large whole leaf oi liright (piality, such ** 
leaves being called “ covers.” I'hc material is sui»2)lied to the 
twisting machinery by an atlmdant, aiul formed into^a cord of 
yniform thickm^ss, Iwistetl and w'ound on a drum by mechanism 
analogous to that used in rope-§|)inning. From the drum of the 
twisting machine the sjiiin tobacco is rolliHl into cylinders of various 
sizes. Thesis are enclosed in canvas, and arouml the surface of 
each stout hempen cord is tightly and closely coiled. In this form a 
large number, alter being cooked or stoved in moist heat for about 
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twenty-four hours, are piled bct^veen plates in an hydraulic press, 
and subjected to great pressure for a month or six weeks, during 
which time a slow fermentation takes place, and a considerabh; 
exudation of juice results from the scvt're pressure. The juice is 
collected for use as a sheep <lip. 

(?Ake or plug tobacco is made by enveloping the desired amount 
of fillers within covering leaves of a line bright colour. The packages i 
_ . arc j^lacetl in moulds, and submitted to powerful pressure ' 

rSfcacco* hydraulic press, by which th« y are rnouhled inb? 

^ ’ solid cakes. Both cake and roll tobacco are eqiialh' 
used for smoking and chewing; for the laltt'r puqiosc the cake is ! 
frequently sweetened with licpiorice, and sold as honey-dew or sweet j 
cavendish. ‘ | 

For cigar-making the finest and most delicately llav'ourcd qualities ! 
of tobacco arc generally seltctcd. A cigar consists of a core or ! 

central mass of tilh rs ('iivelopt d in an inner and an outer ^ 
cov(T, the hn nier tlie binder and the latttT the wrapper. 
The fillers or inner contents of the cigar must bi^ of uniform quality, 
and so packed and distributed in a longitiulinal direction that the 
tobacco may burn uniformly and the smoke can bo freely drawn 
from end to ('ud. For the binder whoh' leaf of llie same tpiality 
as the tillers is used, hut lor the wraj>]>er only seleeb'd leavt's of tin* 
finest quality and colour, tnt' from all injury, are employe<l.^ The 
covers are carefully cut to the jiropor si/e and shape with a sharp 
knife, and, after being dam]U'd and smoothed out are placed together 
in a pile. In making cigars by the hand, the operator rolls together 
a sufficient qu.intit}’ of material to form the filling of one cigar, and 
experience enables him or her to select very uniform <piantitics. 
This quantity i^ wrapjuHl in the inner cover, an oblong piece of leaf 
the length of the cigar to be made, and of width sufficient to enclost 


such as liquorice, tonka beans [Dipteryx odofata) and otlu r ingredient.s 
are adiled, tlie natures of wliicli arc often trade secrets. 

The mass is dried, ground, ami allowed to ferment again, the pro^ 
cess iH'ing rcjieateil it necessary, d'ho peculiar iiroperties ol snutl 
are dependent on the presence of free nicotine, Iree ammonia and the 
aromatic iJ»rincii)los developed during lermentativni. 

Fiscal Restrictions. 

In nearly all civdlizcd countries the cultivation of tobacco and ili 
manufacture are conducted under state supervision aiul form an 
important source of jmblic revenue. In some, for instance, ITiona , 
Austria-Hungary and Italy, the cultivation is a state monopoly, and 
in other countrit's the crop is subject to h('avy excise duties. .Since 
the time of t'harles IT.#tlie gn.>wth of tobacco in (rreat Britain has 
been practically prohibited, the original en<actment to that etlect 
having been passed to encourage trade with the young colony ot 
Virginia. In i6S() expiTimerits were conducted, under certain 
restrictions, and the plant was grown in Norfolk, Kent and other 
counties with sufficient success to prove the entire prai licalnlity of 
raising tobacco as a cornmendal crop in England. In more recent 
vears tobacco has betm grown in Ireland, but up to iqio it liad 
been found impracticable to obtain from the government sufheient 
relaxation from fiscal restrictions to encourage the home < ultivation, 
though in 1907 the prospect of licences being i.ssued was held out. 

Statistic'^. 

The following table, bikcn from the Year Book of the l\S. Depart- 
ment of Agriculture, npo6, indicates the crops of toba* co in 1905 
in the regions mentioned, so far as lignrcs are availabl*. 


the whole material. The cigar is then rolled in the hand to consoli- 
date th** tobacco and bi ing it into proptr shape, after which it is 
wrapped in the outer cover, a sh.ape«l piece made to enclose the | 
whole in a spiral manner, beginning at the thick end of the cigar and 
working down to the pointed end, where it is dexterously finished 
by twisting to a tine point between the fingers. The ftnishisl cigars 
are cither spread out in the .sunlight to be dried , or exposed to a gentle 
heat. They are then sorted into ([iialities according to their colour, 
packed in boxes, in which they arc stored for sale. Machinery is 
now' cmiiloycd for forming and moulding the fillings of the cheaper 
grades of cigars. 

Havana cigars arc, as regards form, classification, method of 
putting np ami nomenclature, the models followed by manufacturers 
of ail classe.s of the goods. Genuine (“ legilimas ”) Havana cigars 
are such only as are made in the island; and the cigars made in 
Kiirope and elsewhere from genuine Cuban tobacco arc cla-sscd as 
“ Havanas.*' Other brands of home manufacture contain some 
yiroportion of (hiban tobacco; and very good cigars may be made 
in Avjiich the name only of that highly prized leaf is employed. 
WIk'U wc to the infi^rior classes of cigars, it can only be said 

that ttiey may be made from any kind of feat, the more amlntious 
imitations being treated with v'arious sauces (h'signed to giv'e them a 
Hav'ana flavour. 'I'he highest class of Cuban-made cigars, called 
“ vegucras," arc ])reparc<i from the very finest Vuelta Abajo leai, 
rolled when it is just half dry, and consetpiently never damped with 
water at all. Next come the “ regalias,” similarly ma<ie of the best 
Vuelta .-Xbajo tobacco; and it is only the lower qualities, ” or*liiiary 
regalias,” which arc commonly found in commerce, the finer, and the 
” vegneras,” being exceedingly high jiriced. The cigars, when dry, 
are carefully .soite<l acconling to strengtli, which is estimated by 


1903. 

.North America 721,492.000 

South America 108,573,000 

luirope . ^>50,135,000 

Asi.a , (>9o,i(d,ooo 

Africa 25,340,000 

Australia and Fiji 1,480,000 

Total 2,175,193,000 lb. 

The cstim.atcd value of the wwld’s annual crop is approximaOdy 

40, 000, 000. 

Consumption of Tobacco. — 'I'he compcirative consumption of tobacco 
in various countric's is Ix'st appreciatt'd by expressing it in pounds 
jier head, and the following figures arc taken from Barlholoincw''s 
Atlas of the World's Commerce : Belgium 0‘2T lb, United States 

5*40 lb, Gennanv 3 44 lb, Austria 3*«)2 fb. Australasia 2‘2o lb. 
Canada 2-5 y lb. Hungary 2'.\2: lb, France 210 lb, United Kingdom 
1*95 lb, Russia fio lb. 

The literature of tobacco is very extensive. William Braggc of 
Birmingham published in i8Soa revised bibliography of the subject, 
Bibliotheca nicotiana, extending b) 248 quarto pages, h'rom siu li 
a mass of authorities it woid*! bo vain here to make selections, 
but mention may be made of b'airholt’s capital gossiping work, 
Tobacco, its History and Associations (2iid cd., 187b). As modern 
standard works there may aNo be quoted Ticilemaim's Geschichie des 
Tabahs (1856) and Wagner’s 'Tabakculhtr, Tabak- und Cignrren- 
Fabriciitwn (1885). In the foregoing account various passages from 
the article by J. Baton and VV. Dittmar, in the 9th cd. of the 
h'ncy. Brit., have been utilized. (W. G. F.) 


their colour, and classed in a scale of increasing strength as claro, 
Colorado claro, maduro and oscuro. 'I'hey arc ])ressed into the cigar 
boxes for saif . and branded with the name or trade mark of th<*ir 
makers. Cheroots ditfer Irtim ordinary cigars only in shape, btring 
either in the form of a truncated cone, or of unilorrn thickness 
throughout, but always having both ends open and sharjily cut 
across. Cheroots come principally from Manila, but there are now 
large quantities imported into the United Kingdom from the East 
Indies and Burma. 

Cigarettes consist of small rolls of fine cut tobacco wrapped in a 
covering of thin tough paixT specially made for such use. Originally 
cigarettes w’ere entirely prepared by the smoker himself ; 
Cigarctt 0 M* they are very largely made by automatic 

machinery. The machines cut the paper, gum its edge, measure out 
the proper (quantity of tobacco, wr.ip it up, make the gummed edge 
adhere, and cut the ends. In other machines a roll of narrow pajier, 
in width equal to the circumference of the cigarette, is convert«^d 
into a long tube, filled with tobacco, and automatically cut off into 
proper lengths. Such macliines can make .several hundred cigarettes 
per hour, 'fhe best cigarettes, however, are made by hand; the 
tobacco leaves arc sclectcxl and hand-cut, and the paper tube.s are 
filled by hand. 

The manufacture of snuff is the most complex, tedious and difficult 
undertaking of the tobacco manufacture, but it is now of but little 
importance. The tobacco best suited for snuff-making 
Sauff, thick fleshy leaf of a<«rlark colour, but scraps and waste 

pieces resulting from the preparation of smoking mixtures ami 
cigars, and the midribs ol leaves are largely u.sed. The material 
is moistened with a solution of common salt and placed in very large 
heaps to ferment for some w'eeks. Various flavouring materials, 


TOBAGO, an i.slan(;l in the British West Indies, 20 m. N.E. of 
Trinidad, in ii"* 15' N. and 60'^ .\o VV. Pop. 18,751. It is 
26 m. long and 7.5 m. broad, and has an area of 114 sq. ni. or 
75,313 acres, of which about 10,000 are under cultivation. It 
consists of a single mountain mass (volcanic in origin), 18 m. 
in length,, and rising in the centre to a height of 1800 ft. A 
great part of the island is clothed with dense forest, in which 
many valuable hardwood trees arc found. I'he higher lands 
form part of what is known as the “ Rain Preserve^” where, 
in order to attract and preserver th(‘ rainfall, the trees arc never 
allowed to be felled. The average iemperaturc is 81'' E. and the 
yearly rainfall is 66 in. The rainy season lasts from June 
to December, with a short interval in September. The \'alli*ys 
arc particularly adapted to horse- and sheep-farming, which 
are growing industries. The soil is fertile and produces rubber, 
cotton, sugar, i:offec, cocoa, tobacco and mil megs, all of w'hich arc 
exported; pimento (allspice) grows wild in the greatest profusion. 
The sehiiols are conducted by various denominations, assisted liy 
government grants. The island is divided into seven parishes. 
Scarborough (pop. 769), th(‘ capital, is on the south coast, 8 m. 
from its south-western point. It stands at the foot of a hill 
425 ft. high, on which is situated P'orL King George, now v/ithout 
a garrison. There is a lighthouse at Bacdlct Point. Tobago, 
properly Tobaco, was discovered in 1498 by Columbus, w'ho 
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named it Assumption, and the British flag was first planted in 
1580. It aficrwLirds passed into the hands of the Dutch and 
then of the French, and was finally ceded to the British in 1814. 
Until i8.So it funned part of the colony of the Windward Islands, 
but in that year it was joined to Trinidad, its legal and fiscal 
arrangements, however, being kept distinct. Ten years later 
it became one of the wards of 'I’rinitlad, under a warden and 
magistrate; its revenue, expenditure and debt were merged 
into those of the united colony, and drinidadian law, with very 
few exceptions, was made binding in Tobago. 

TOBIN, JOHN (1770-1804), English dramatist, was born at 
Salisbur\' on the 28lh of January 1770, tlie son of a merchant. 
He was educated at Bristol Grammar School, and practised 
in London as a solicitor. From 1789 he devoted all his 
spare time to writing for the stage. He submitted no fewer 
than thirteen plays before, in 1803, he got an unimportant farce 
staged. In 1804, having just submitted his fourteenth play, 
a romantic blank verse drama entitled The Honey Moon, to the 
Drury Lane management, he came to the conclusion that it was 
usc‘lcss to continue playwriting and left London to recruit his 
liealth. The news that his play had been accepted came too 
late. He had long had a tendency to consumption, and was 
ordered to winter in the West Indies. lie left England on the 
7th of i)e(X‘mbcr 1804, but died on the first day of the voyage. 
In the following year The Honey Moon was produced at Drury 
Lane, jind proved a great success. Several of Tobin’s earlier 
plays were subsecjuently procUa cd, of which The School for 
AulhorSy a cometTy, was probably the best. 

See also The Memoirs of John Tobin, with a selection from his 
iiiipublishcd writinits, by Miss Bcngcr (London. 1820). 

TOBIT, THE BOOK OF, one of the books of the Old Testa- 
ment Apo('rypha. Jt is a good specimen of the religious novel, a 
form of literature invented by the Jews. The romance may be 
read in a beautiful dress in the Revised Version of the English 
Apocrypha. It was never admitted into the Jewish canon, 
but it was admiued into the ('hristian Canon at the Council of 
(.arthage (a.d. 397). In the Roman Church it still forms a part 
of the Bible, but by the Church of England it is relegated to the 
position of those other books whic h “ the Church doth read for 
example of life and ins 1 ruction of manncr.s, l^ut yet doth it not 
apply them to establish any doctrine ” (art. vi.). Some vcrs(?s 
(Tub, i\'. 7-9), however, arc read in the offertory ; and Tobias and 
Sarah oiioc occaipied the position now held by Abraham and 
Sarah in the marriiige service. 

The Book of 'fobit has readied us in Greek, Latin, Syriac, 
Aramaic and Hebrew versions; of these the Hebrew arc the 
latc.'St, and need not be considered. Of the Greek there are ! 
three forms. One is in the Vatican and Alexandrian MSS.; 
another is in the Sinaitic. Both these texts are to be found in 
Swelc’s Septuagint, the former denoted by B, and the latter by 
S. B is the common text, which is followed in the English 
Apocrypha. Nevertht'less S is fuller, except in ch. iv., and 
more intcilligiblc; it is also more Semitic than B. Th« two 
must have behind them a common original, for they throw light 
upon one another, and the full meaning of a passage is sometimes 
only to be got from a combinaiion of both. The fullne.ss of S 
oft(‘n runs into superfluities, which arc retrenched in B. The 
third Greek text is only a partial one (vi. 9-xiii. 8). It may 
be derived from a study of Codices 44, 106, 107 in Ilolmes and 
Parsejns, which diverge from the Vatican text throughout the 
part indicated. Of the Latin there are two chief forms, the old 
translation, sometimes called the Itala, and that of •Jerome in 
the Vulgate. The Itala was published by Pierre Sabatier at 
Paris in 1751, and is reproduced in the Book of Tobit by Neu- 
bauer (Clarendon Press, 1878). It agrees very fairly with 8, 
except in the matter of proper names. Jerome’s version is 
from the Aramaic, or, as it used to be called, the Clialdcc. It 
cost the .saint one day’s work. He describes in his preface the 
method of its production. He procured the services of a man 
who was familiar with Chaldee and Hebrew. This man trans- 
lated to him out of Chaldee into Helirew, while Jerome dictated 
to a shorthand writer his own translation into Latin. The work 
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was done at the request of two Christian bishops, Chroma ti us 
and Heiiodorus. Jerome does not mention the Itala, but it is 
plain that he was indebted to it. The Syriac text is said to be 
based on a Greek version. It was only in 1878 that the Aramaic 
version w'iis brought to light, being published by Adolph Ncu- 
baucr from a unique MS. in the Bodleian Library. It agrees 
with S and the Itala, but resembles the Vulgate in jiaving 
nothing in the first person. According to Neubaucr, it is the 
very text which was used by Jerome, after allowance has been 
made for the arbitrary methods of the Rabbis and of Jerome 
himself. But the Aramaic version has Greek birthmarks (see 
especially p. 7, line 18), which other .scholars than its editor 
have thought decisive again.st its originality. It was h^ by 
Robertson Smith (after Ndldekc) to be “ in the highest degree 
probable that the Greek text is original.” But the Greek text 
appears to be itself a translation from some Semitic source. 
VVas this source Hebrew or Aramaic? The forms 'hd-qp and 
'A 0 ovp€Laq in xiv. 4, 15 of S show that, at least, that chapter is 
drawn from Aramaic, not from Hebrew. But that chapter does 
not appear in all the versions, and so may be later than the 
rest. 

With regard to the date of comjiusition there is the widest 
difference of opinion. Ewald refers it to the end of the Persian 
period, about 350 n.c. (an opinion which Westcott declared to 
be “ almost certainly correct ”); Kohut thinks that the book was 
composed in Persia under the Sassanid Dynasty, about a.d. 250. 
But Tobit is already quoted as ‘Cscripture ” by Clement of 
Alexandria (Strom, ii. 139, p. 503 Pott). The words of Tobit 
(xii. 8, 9) seem almost to have been present to the writer of 
ii. Clement (xvi. 4). The date of this document is uncertain ; but 
in Irenaeus (i. 28, § 5) in his refutation of the Kabbalistic 
hercvsy of the Ophites, we find Tobias figuring as a prophet, on 
the same level as Haggai. Earlier still the Book of Tobit is 
quoted, though not by name, in the Epistle of Poly carp to, the 
Philippians (x. 2 ; Tob. iv. 10. Cf. Prov.xii. 2 ; Eeclus.xxix. 12). 
Now the martyrdom of Polycaq) is assigned by C. H. Turner 
to the year a.d. 156. We seem to have even a (juotation by St 
Paul from the Book of Tobit (t I'im. vi. 19; Tob. iv. 9), in 
which the identity amid difference s(?ems to show that the 
Apostle is drawing, not from the Greek, but from^Hnc Semitic 
original. Josephus displays no knowledge of the work, bwt he 
may have been animated by the same prejudice as the Pharisees 
of St Jerome's day, whose displeasure, that father tells us, he 
had to face in giving to Latin readers a book whicdi was against 
their canon. (Preface to Tobit.) Internal evidence shows that 
the writer of the 14th chapter lived after the building of the 
Second Temple, which was “ not as the first.” In 5 and 6 
of that chapter Tobit is made to predict a glorious building of 
Jerusalem and the Temple, which was to be followed by the 
conversion of all the Gentiles. Such a passage might well 
have been penned when the idea of Herod’s Temple i^as already 
in the air. If so, this chapter may be supposed to have been 
written a little before 19 n.c., while the bulk of the work may 
have been indefinitely earlier. 

As to the place of composition P(Tsia, Egypt and Palestine 
have each had advocates. One thing only appears fairly certain, 
namely, that the Greek versions were composed in Egypt. 'I'his 
('oncliision could, we think, be established by an examination 
of the language, especially of some technical terms of adminis- 
tration. But the talc itself curries us back to IVrsia. It has 
what Moulton called an “ Iranian background.” The evil 
demon Asmodeus(</.z;.) is the Persian Aeshma DaCva. Raphael, 

“ one of the se\'en lioly angels, which present the prayers of the 
saints, and go in before the glory of the Holy One,” resembles 
tlic protecting spirit Sraosha. And the dog, the companion of 
Sraosha, is there too. For Tobit differs from all other books of 
the Bible in containing the only polite reference to the dog. 
Tobias’s dog indeed does nothing but accompany his young 
iTiaster on his journey to Ecbat^na and back. But he is there 
as the companion and friend of man, which is Aryan and not 
Semitic. So alien indeed is this from the Semitic mind that in 
the Aramaic and Hebrew versions the dog does not appear. 



1042 TOBOGGANING— TOBOLSK 


Even in S, the more Semitic of the two Greek versions, the 
dog has evidently been found an offence. Mention of him is 
suppressed in v. 17, while in xi. 4, 6 Kvpto<: is made to go 
behind Tobias, instead of 6 Kro)v( 

The motive of the story has been variously regarded as a 
desire to insist upon the duty of tithe-paying, upon that of alms- 
gi^'ing, and upon that of burying the dead. The Midrash given 
b\^ Neubauer has no doubts on this point, as the story is immedi- 
ately followed by the remark — Ilehold W(‘ learn how great is 
the power of alms and tithes ! ” But the third motive is ecpially 
apparent. Accordingly some have insisted that the story must 
have been composed at some period when Jewish dead were left 
unbiftKed, either in the time of Antiochus Epiphancs (2 Macc. 
V. 10), or in that of Hadrian, after the revolt of Bar-Cochebas. 
If our choice were limited to these two periods, we should 
certainly prefer the former. For the book carries within itself 
signs of early date. It contains no Messianic expectation nor 
any reference to a future life. The last fact is obscured by 
the Vulgate. Even in the liala the word aeterna is addsd in 
xii. 9 after satiirahiintur vita, 

A new interest has been added recently to The study of Tobit 
by the publication of the Wisdom of Ahihar {Ahiqar). In the 
Book of Tobit Ahikar is represented as the prime minister of 
Sennacherib and his son Ksar-haddon, and is claimed by Tobit 
as his nephew. There is a desire manifested to bring in Ahikar 
whei'cver possible (i. 21, 22; ii. 10; xi. 18; xiv. 10). The 
intention e\ndently is to bestow authority upon the fiction by 
connecting it with a stor}’’ already known. 

See K. D. llgen. Die Geschichte Tobias nach drei vcrschiedenen 
Oyiginalen (Jena, 1800); Fritzsche. Ilandbuch su den Apoevyphen 
(Leipzig, 1853); F, H. Reusch, Das Buck Tobias (Freiburg, 1857); 
Schiirer, Geschichte, 3nl edition; Ad. Neubauer, The Book of Tobit 
(Oxford, 1878); Fuller in Speaker* $ Commentary (1888); E. J. Dillon. 
Contemporary Rcvieiv (March 1898); The Story of Ahikar, by Conv- 
bcarp, Harris and Lewis (Cambridge, 1808); J. Hendel Harris, 
“The Double Text of Tobit/* American Journal of Theologv (Julv 
1809). pp. 541-554; Moulton, “ The Iranian background of Tobit," 
Expository Times (March 1000), pp. 237-200; B, F. Wcstcott in 
Smith’s Diet. Bible; I. T. Marshall in Hastings’s Diet. Bible; W. F.rbt 
in Ency. Bib.) Toy in Jewish Encyclopedia; Johannes Muller. 
Bcitrdge zur Erkldrung und Kritik des Buches Tobit; and in the 
sam^ vohpne Alter und Ilerkunft des Achicar-Bomans und sein 
VerhdUniss rm Aesop, by Rudolf Smcn<l. (St G. S.) 

TOBOGGANING (^ticmac Indian, tohaahany sledge), the sport 
of sliding down snow-covered hills and artificial icc-ihutes on 
the toboggan, a sled from 3 ft. to 8 ft. long and 2 ft.'^o 3 ft. wide, 
formed of strips of wood from J in. to J in. in width, fitted together 
and curved up at the front. Tlie toboggan is not so well fitted for 
use on roads that are not steep or ver>" smooth as is the .sled pro- 
vided with runners, but is generally used on open hills, or upon 
artifu'ial courses (chutes), which arc ven^ popular in Canada. 
For “ Tobogganing,” as known in the Engadine winter rcsort.s, 
sec CoASTiis^. 

TOBOLSK, a government of western Siberia, having the Arctic 
Ocean on the N., the governments of Archangel, Vologda, Perm 
and Orenburg on the W., the provinces of Akmolinsk and Serni- 
palatinsk on the S., and the governments of Tomsk and Yeni- 
seisk on the K. It is one of the largest provinces of the Russian 
Empire, occupying 530,820 sq. m. The northern coast is 
formed by the Yalmal or Yanrnal peninsula, separating the 
Bay of Kara (on the west) from the double bays of the Ob 
and Taz (on the east). The Pai-ho coast -ridge touches 
Tobolsk only at its south-eastern extremity. 1 'hc Urals 
proper, which run south-west from the Kara Sea as far as 
tfie Toll-pos (5445 ft.), and thence takp a southerly direction, 
form the boundary between Tobolsk and Vologda as far as 
62“^ N., but further south their eastern slopes arc included 
in the government of Perm, and only their lowest spurs, 
200 m. from the main chciin, belong to Tobolsk. 

The remainder of the government is lowland, but varies greatly 
in its different parts. In the south it assumes the character of grassw 
steppes or prairies, in the north of*imm« nsf? marshes sparsely over 
grown with forest, and of treeless tundras as the shores of the Arctic 
Ocean are approached. The south steppes, in their turn, may be 
subdivided into two distinct portions, the Tobol and Ishiin steppe 


in tlic west and the Baraba in the cast. The lormer, nearly 43.000 
sq. m. in area, is one of the most tortile parts of the empire. One- 
third is under forest, and the remainder has a soil of very productive 
black earth, which enjoys the furtlier advantage of being sufficitmtly 
drained. The climate is very .severe, the mean annual temperature 
( to'" to 34® F.) being that of the north of Sweden and of Archangel ; but 
the warm .summer (05° to (>8'’ in July) and the amount of light 
received from a bright combine to make vegetation develop 
with a rapidity unknown to west Europe. The Baraba steppe 
extends to about 55.000 sq. m. and is covered with recent deposits; 
but, as there is no definite slope, the surface waters accumulate 
in a large number of lakes and mar.shcs. The climate is nioistcr 
and the .summer shorter and less hot than in the Tobol and Isliim 
steppe. Forests, con^sling chiefly of birch, occui sporadically 
over its surface. The soil of this region also is verv productive, 
but the fertile patches are separated by marshy ground, and the 
dense clouds of mosquitoes in summer are a plague to both man and 
beast. To the north of the regions just indicated lie the administrative 
districts of 'Fura, Tol>olsk and Tara, with an area of about 110,000 
sq. m. ; this may be described as the taiga region. It consists 
throughout of impenetrable forests and quaking quagmires — tlie 
dreadful urmans, which are altogether impenetrable 50 m. from 
the scattereil settlements. Gigantic cedar-trees, larches, firs, pines, 
birches and maples grow very close together, and tlie underwood 
is so dense that a passage can be forced only with the hatchet, the 
difficulties being further increiiscd by the almiidancu of decayed 
wood and by the marshy foothold. To cross the.se urmans, which are 
treacherously concealed under a swaying carpet of grassy vegeta- 
tion. a kind of snow-shoe has to be used even in .summer, and many 
can be crossed only in winter. Indeed vast areas ha\ e never been 
visited bv man. The south-western parts of this region are traversed 
by the Siberian highway, and to this circumstance alone is it indebted 
lor its population of nearly half a million. 

The government is drained by the Ob, which traverses it for more 
than 1300 m., and is navigable throughout. It receives many 
tributaries, some of which are 200 to T50 m. long, but flow through 
quite uninhabited regions. The Irtysh, a left-hand tributary, 
spreads a network of alfluents all ov(*r the soutli of the gove?rnment 
and is navigable for the whole of its length of 760 m . ; it receives 
the Tobol, about 420 m. long, also navigable, the Ishim, and a 
number of less important streams; while the Tura, tributary of 
the ToIk) 1 , is also navigable. Navigation lasts for nearly six months 
in the south. The first sti‘amcr on the Ob system was launched in 
1845 and the second in iSoo; since the latter date steam navigation 
has steadily developed. 

The estimated population in 1906 was 1,656,700, and is prac- 
tically all Russian, except for some 42,000 Tatars in the south, 
1 8,000 Ostyaks, 4500 Samoyedes, and 4800 Voguls. There are, 
moreover, about 5000 Germans and Finns, some Jews in the towns, 
and about 1500 gipsies. The government is divided into ten 
districts, the chief towns of which arc Tobolsk, Berezov, Ishim, 
Kurgan, Sugut, Tara, Turinsk, Tyukalinsk, lyumen and 
Yalutorov.sk. The standard of education is very low. The 
Ostyaks are in a very miserable (addition, having come under 
heavy obligations to the Russian merchants and lieing com- 
pelled to hand over to them nearly all the produce of their 
hunting and fishing. The Tatar settlements are prosperous in 
the south, but not in the Tobolsk district, where their lands 
have been appropriated for the Russian settlers. Many of the 
Samoyedes, Ostyaks and Voguls are nominally Christians. The 
Russians and the Tatars live mostly by agriculture. Of the total 
area kjI land regarded as suitable* for cultivation (28,400,000 
acres), 15,600,000 or 55 % are owned by the peasant com- 
munities. 

Agriculture is generally the chief occupation, and Tobolsk is fast 
becoming a granary from which corn is exi)orte(l to thi; northern 
governments of Europtan Ku.ssia. The total area under cereal 
crops in 1900 was acres, and the principal crops are 

ryo, wheat, oats, barley and potato(?s. Max, hetnp and tobacco 
are cultivated in the .south. JJveslock breeding is carried on on a 
large scale. Dairy-farming has made remarkable progress since 
the bans- Siberian railway was built. 

The industries are insignificant (chiefly tanning, distilling and 
tallow mclting) ; ironworks and cloth mills’ are still in their infancy. 
The export of cattle, hides, tallow, corn, flour, fish and furs to 
Kus.sia, both from Fobolsk and from the Kirghiz steppe, is of some 
imporlanctj. Spirits arc sent fartlier east to Tomsk; while all kinds 
of manufactured wares are imported from Russia. Tlie fairs of Irbit 
and Ishim are the chief centres for trade. (!’. A. K. ; |. T. He.) 

TOBOLSK, a town of Asiatic Russia, capital of the government 
of the same name, on the right bank of the Irtysh, near its con- 
fluence with the Tobol. Pop. (1900), 21.401. It is 305 m. 
E.N.E. from Ekaterinburg, and is no longer the capital of West 
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Siberia nor even an administrative centre for exiles. The krcml, 
or ('itadcl, built in the reign of Peter the Great, by Swedish 
prisoners, in imitation of the kreml of Moscow, contains the 
cathedral, creded towards the end of the 17th century. Some 
12 m. south-east are the ruins of the “ fort of Kuchum,” the 
site of the capital of Siberia, Tsker, before the Russian conquest. 
Tobolsk was founded in 1587 by Cossacks, and forms the sec of 
the bisho]) of 'Fobolsk and Siberia. 

TOBRUK (anc. Aniilyyrgos), a settlement with small 'Furkish 
garrison on a fine natural harbour situated on the N. coast of 
Africa at the intersection of 32"" N. Lat. with 24" K. Long. 
The hari)Our, which is small but deep, and sheltered by high 
ground, opens to the east, ft is about 2 J m. long by | m. wide; 
the dey)lii in the centre is over 40 ft. and soundings of over 30 ft. 
extend to within a very short distance of the shores. It is the 
only safe' port easily accessible to large vessels for over looo m., 
between Sfax in Tunisia and Alexandria, for, although there is 
safe and deep anchorage in the recess of the Gulf of Homba, the 
entrance is rock)'' and ditlicult. Tobruk has long been the out- 
let for the trade of the oases which extend from Jarabuh to 
Siwah, and arc a stronghold of the Senussi order (see Cyrenatca); 
and it is also the headejuarters of the Libyan sponge fisher}', 
prosecuted by Greeks. In the spring it is visited by a great 
number of boats, to protect whicli a small Hellenic warshij) 
has sometimes been despatched. Hut it is as a future man of- 
Avar harbour that Tobruk is likely to be important. It has been 
visited both l)y Rritish and Italian squadrons and has become 
an object of considerable solicitude to the government of 
ftaly. By running into Tobruk and the neighbouring Gulf of 
Bombii the Frencli licet eluded British vigilance on its way to 
P^gypt in T7C)8. (H. O. 11.) 

tOCHI VALLEY, or Dawar, one of the chief routes into 
Afghanistan in thc^ North-West PTonticu* Provinc'c of India. It 
leacls from the Bannu through tribal country, and is inhabited 
by the Dawari {(j.v,). The valley is divided into two parts, 
known as Upper and Lower Dawar, by a narrow pass c’allcd the 
Taghrai Tangi, some three in. long. Petween Dawar and British 
territory is thci low ranges of uninhabited hills, whic h skirt the 
Bannu district. It was by this routcj that Mahmud of Ghazni 
effected several of his raids into India and the remains of a road 
flanking the valley and of defemsivT positions are still to be 
track’d. AftcT the Wa/iristan Expedition of t8c; 4 the Toc'hi was 
garrisoned by British troops ; but wh(*n Lord Ciirzon iTorganizcd 
the frontier in 1901, the British troops were withdrawn, and their 
pl:mc supplied by tribal milit ia. The chief posts are Saidgi, Idak, 
Miranshah, Datta Khol and Sheranni. 'Fhe valley was the 
scone of action for the Tcx'hi or Dawari P'.xpcdition under 
Brigadier-Gcmeral Kewes in 1872, and the Tochi p^xpedition 
under General Corrie Bird in t8c-)7. 

TOCQUEVILLE, ALEXIS HENRI CHARLES MAURICE 
CLEREL, CoM i’R L)E (1805-1859) was born at Verneuil cm the 
29t]i of July 1805. family on the father’s side were of good 
descent, and distinguished both in the law and in arms^ while 
his mother was tluj granddaughter of Malc'shcrbc’s. ^Alexis dc 
'rocqueville was brought up for the Ixxr, or rather for the bench, 
and became an assistant magistrate in 1830. A year later he 
c)l)tained from the government of July a mission to examine 
prisons and penitentiaries in Amcric'a, and proc'ceded thither 
with his life 'long friend Gustave dc Beaumont. He returned in 
less than two years, and puldishecl a rc‘port, but the real result 
of his tour was the; famous Dc la Dhuorratie cn Amhique, which 
appeared in 1835, very soon made his reputation (3rd ed. 
1868). It was i\\ onc-c; caught up by influential members of 
the Liberal party in England, which country Tocqueville soon 
after visited, and where he married ali Paiglishwoman. Return- 
ing to France, he was elected a member of the Acadhnic des 
sciences morales ei IwUtiques (Jan. 6, 1838), and beginning life 
as a c'ountry gentleman at Toc'quevillc, he thought to carry out 
the. English icleal cornplolcly by standing for the chamber of 
dv’putics. But, with a scTuplc; which illustrated his character, 
he; refused government nomination from ]\fole, and was defeated. 
Later he was successful, and sat for several years both before 


and after the revolution of Februar}^, becoming in 1849 vice 
president of the assembly, and for a few months minister of 
foreign affairs. lie was a warm supporter of the Roman expedi- 
tion, but an equally warm opponent of Loids Napoleon, and after 
being one of the deputies who were arrested at the coup d'etat 
he retired from public life. Twenty }'('ars after his first, he 
produced another book, Dc CAncien regime ^ which, almost^ if not 
quite, equalled its suc'c css. His health was never very stroiig, 
and in 1858 he broke; a l)lood-vt;sscl. lie was ordered to the 
south, and, taking up his residence at Cannes, died there on the 
r6th of April 1859. He had published some minor pieces 
during his lifetime, and his complete works, including much 
unpuiflished correspondence, were produced after his dec^ in 
uniform shape by H. G. de Beaumont {(Euvres completes de 
Tocqueville y 9 vols., 1860-1865). 

During the last twenty years of his life, and for perhaps half 
that time after his death, 'roc'quevillc; had an increasing European 
fame. His manner, which is partly imitated from Montesquieu, 
has considerable charm ; and lie was the first and has remained 
the chief writer to put the orthodox liberal ideas which governed 
European politic s during the first half or two-thirds of the 19th 
c'cntur}' into an orderly and attractive shape. He w^as, moreover, 
as has been said, much taken up by influential persons in Eng- 
land — ^N. \V. Senior, John Stuart Mill and others — and he had 
the great adviintage of writing absolutely the first book 
of reasoned politic's on democratic government in AmcTica. 
Besides, he was, if not an entirely impartial writer, neither 
a devotee nor an opponent of democracy. All this gave him a 
very great advantage which he has not yet v.^holly lost. At the 
same time hc' had defects which were certain to make themselves 
feh as time went on, even without the alteration of the centre 
of liberal opinion whic h has takcui place of late years. The 
chief of thc.se was a certain weakness which can hardly be 
dc‘.seribc*d by any W'ord more dignified than “priggishness.’’ 
His corre.spc)ndcnc.’e with Mole, above alluded to, is an instance 
of this, and it was also reflected on in various epigrams by 
countrymen and contetuporaries : om* of these accuses him of 
having “begun to think before hc had begun to learn,” W’hile 
another declarc's that hc avail Pair de savoir de ioute kernite ce qidil 
venail d' a p prendre, TTc' appears both in reading^ rhistory^itnd 
in c-onclucting actual political business to have been consiantly 
.surprised and di.sgustecl that m(‘n and nafions did not behave 
as hc expedcHl tlicm to behave. This excess of the dc'ductive 
spirit explains at once* both the merits and the* defects of his tw'O 
great w'orks, w^hich W'ill prc)l)ably remain political classics, though 
they arc; less and lc;ss likely to be used as practical guides. 

IfiMnrich J;ioc[ii(‘S, Alexis dc Tocqueville: cin 1 .<'t)cus-und 
Geisieshild (Vienna, 1870); James Hryco, The Predictions of Tocque- 
ville (Baltimuie, 1887); Count de PuymaiKre, Les Souvenirs 
d* Alexis dc Tocqueville (iSo3); anti Correspondance entre. Alexis de 
T'ocqueville et Arthur de Gobineau (1908). ^ 

TOCSIN, a signal of alarm givcm by the ringing of a bell, hence 
any warning or danger signal. The earliest form in English is 
tocksainc, which was liorrow'cd from the 0 . Fr. toquesin (toquer, 
to strike, of. toucher and sin, mod. signe, a signal, Lat. signum). 
The u.se of “ touch ” and its cognate forms with the idea of 
giving a sound is seen in “tucket,” lial. toccata, which probably 
originally meant a signal given by tap of drum, but is always 
applied to a flourish or fanfare on a trumpet. 

TOD, JAMES (1782 -1835), British officer and Oriental .scholar, 
was horn on the 20th of March 1782, and went to India a.s a 
c adet in the Bengal army in 1799. He commanded the escort 
attached to the residc*rit with Sindia from 1812 to 1817. In the 
latter year he was in charge of the Intelligence Department 
w^hich largelv contributed to break up the confederacy of Maratha 
chiefs in the Pindari War, anrl was of great assistance; in the 
cami)a’gn in Rajputana. In t8i8 he was appointc*d political 
agent for the states of w'c stcrn Rajputana, where he Conciliated 
\hc chieftains, settled their mujiialfeuds and collected materials 
for his and Antiquities oj Rajasttum 1829-1832). 

Another book of value, Travels in Western India (1839), w^as 
published posthumously. He returned from India in 18.23, 
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was promoted lieutenaiit-colonel in 1826, and died in London 
on the 17th of November i8^^5. 

TODAS9 a small pastoral tribe of southern India, found only 
on the Nilgiri hills. They are distinguished by their tall, welL 
proportioned figures, aquiline noses, long, black, wavy hair and 
full beards. Their colour is a light brown. Their dress con- 
sists of i\ singleicloth, which they wear like the plaid of a Scottish 
highlander. The women cover the whole body with this mantle. 
Their sole occupation is c-ixttle- herding and dairy-work. They 
practise polyandry", a woman marrying all the brothers of a 
family- The proportion of females to males is about three to five. 
Their language is a mixture of Tamil and Kanarese, and is 
classWl?d by Bishop Caldwell as a separate language of the 
Dravidian family. The Todas worship their dairy-buffaloes, but 
they have a whole pantheon of other gods. The only purely 
religious ceremony they have is Kona Shcistra, the annual 
sacrifice of a male buffalo calf. Toda villages, called marids, 
usuall\ consist of five buildings or huts, three of which arc used 
as dwellings, one as a dairy’ and the other for sheltering the (halves 
at night. These huts are of an oval, pent-shaped con.struction 
usually 10 ft. high, 18 ft. long and 9 ft. broad. They arc built 
of bamboo fastened with rattan and thatched. Each hut is 
enclosed within a wall of loose stones. The inhabitants of a 
nnifid are generally related and consider themselves one family. 
The 'I’odas numbered 807 in 1901. 

Sec W. H. R. Rivers, The Todas (1906). 

TODHUNTER, ISAAC (i 820-1 S84), English mathematician, 
son of George Todhimter, a Nonconformist minister, was born 
at Rye on the 23rd of November 1820. He was educated at 
Hastings, at which town his mother had opened a school after 
lh(^ death of his father in 1826. He became an assistant master 
at a school at Peckham, attending at the same time evening 
classes at the University College, London. In 1842 he obtained 
a mathematical scholarship and graduated as B.A. at London 
University, and was awarded the gold medal on the M.A. 
examination. About this time he became mathematical master 
at a school at Wimbledon. In 1844 he entered St John’s Col- 
lege, Cambridge, where he was senior wrangler in 1848, and 
gained the first Smith s prize and the Burney prize; and in 1849 
he \Vas electe<i to a fellowship, and began his life of college lecturer 
and private tutor. In 1862 he was made a fellow of the Royal 
St)cicty, and in 1865 "a member of the Mathematical Society of 
London. In 1871 he gained the Adams prize and was elected 
to the council of the Royal Society. He w'as elected honorary 
fellow of St John’s in 1874, haxing resigned his fellowship on 
his marriage in 1864. In 1880 his eyesight began to fail, and 
shortly afterwards he was attacked with paralysis. He died 
at Cambridge on the 1st of March 1884. 

Works. — Treatise an the DifferentiaL Calculus and the Elements of 
the Integral Calculus (1852, 6th ed., 1873), Treatise on Analytical 
Statics (1853. 4th ed., 1874); 'J'rratisc on the Integral Calculus (1857, 
4th cd., 1874^; Treatise on Algebra (1858, Gth imI., 1871); Treatise 
on Plane Co-ordinate Geometry (1858, 3rd cd.. 1861); Plane Trigo- 
nometry (1859, 4th cd.. 1869) ; Spherical Trigonometry (1859); History 
of the Calculus of Variations (1861); Theory of Equations (t86i, 2nd 
ed. 1875); Examples of Analytical Geometry of Three Dimensions 
(1858, 3rd cd., 1873); Mechanics (1867), History of the Mathematical 
Theory of Probabdity from the Time of Pascal to that of Lagrange 
(1865); Researches in the Calculus of Variations (1871); History of 
the Mathematical Theories of Attraction and figure of the Earth from 
Newton to Laplace (1873); Elementary Treatise on Laplacc*s, Lame's 
and Bessel's Functions (1875); Natural Philosophy for Beginners 
(1877). An unfinished work. The History of the Theory of Elasticity, 
was edited and publi.shcd posthumously in 1886 by Karl Pearson. 
Todhunter also published keys to the proldcms in his textbooks on 
ali^ebra and tngonometry; and a biographical work, William 
Whewell, Account of his Writings and Correspondence (1876), in 
addition to many original papers in scientific journals. 

See obituary notices in the Proc, Lond, Math. Hoc. (1884), and 
Proc. Roy. Soc. (1884). 

TODI (anc. Tuder), a town and episcopal see of the province 
of Perugia^ Italy, 28 m. S. of Perugia by road, on a sleep hill 
above the east bank of the Tibcn 1348 ft. above sca-level, and 
86 G ft. above the river. Pop. \1901), 3599 (town), 16,528 
(commune). Some portions of the ancient town walls — of two 
enceintes, an inner and an outer, the former attributed to the 
original Umbrian inhabitants, the latter to the Romans — are 


preserved, and also remains of baths, amphitheatre, theatre, 
and a substruction w^all of massive masonry, with lour niches. 
Here was found the bronze statue of Mars, now’ in tlie Vatican, 
so that the building is sometimes erroneously called the temple 
of Mars. Beneath the cathedral square, at the highest point 
of the town, is a large reservoir. The Romanesque cathedral 
has a simple facade (partly of the 1 ith, partly of the 14th 
and 15th centuries), with a fine portal and rose window. In 
the same Sipiarc is the massive Romane.sque Gotiiic Palazzo 
Comunalc of 1267, the Palazzo dei Priori and the Palazzo della 
Podcsta. The Gothic church of S. Eortunalo, with its nave 
and aisles of the same height, has a .splendid portal ; the upper 
part of the fagadc is unfinished. Both this church and the 
cathedral have good choir-stalls. 

Just outside the town on the west is the pilgrimage church of 
S. Maria della Consolazionc, one of the finest buildings of the 
Renaissance, and often wrongly attributed to l^ramante. ('on- 
temporary documents prove that the interior was begun in 
1508 by Cola Matteuccio da Caprarola, and the exterior com- 
pleted in 1516-1524 by Ambrogio da Milano and Francesco di 
Vito Lombardo; the slender dome w’as not added till 1606; 
its plan is a Greek cross. S. Fillippo in the town, a church of 
the early i6th century, betrays the influence of the Consolazionc 
in details. 

During the period of its independence, the town struck coins ith 
the legend Tutere. It is hardly mcntituied in history until it received 
Roman citizenship in the Social War. Crassus took it in 83 n.c. ; 
and a colony was founded there by Octavian, including .some stildic'rs 
of the 41st legion, which only existed in his time, after which it liorc 
the name Colonia Julia fida Tuder. It was a station on the road 
between Anieria and Perugia, but otherwise is hardly mentioned. 
Narses won a victory over the Goths near Todi in 552, and Totila 
lost his life. In the middle agt's it hatl frequent struggles with 
Perugia, and its ob/cdiencc to the churcli until the lOlh century was 
somewhat fitful. The village of Vicus Martis Tudertiuin lay 9 in. 
to the east on the Via Flaminia. Several inscriptions mention it 
[Corpus inscript, lat. xi. 694), 

I TODLEBEN (or Totleben), FRANZ EDUARD IVANOVICH, 

' Count ( t 8 1 8 1 884), Russian engineer general, was born at Mit tan 
in Courland, on the 20th of May i8t8. His parents were of 
German descent, and of the mercantile clas.s, and he liimsclf 
was intended for commerce, but a strong instinct led him to 
seek the career of a military engineer. He entered the school 
of engineers at St Petersburg, and passed into the army in 1836. 
In 1848 and the tw’o following years he was employed, as cap- 
tain of engineers, in the campaigns against Schamyl in the 
' Caucasus. On the outbreak of war between Russia and Turkey 
j in 1853, he .served in the siege of Silistria, and after the siege 
was raised was transferred to the Oimea (see Crimean War). 
Seva.stopol, while .strongly fortified tow’ard the sea, was almost 
unprotected on the land side. Todlebcn, though .still a junior 
, field officer, became the animating genius of the defence. By 
I his advice the fleet was .sunk, in order to blockade the mouth of 
the harbour, and the deficiency of fortifications on the land side 
w'as made good before the allies could take advantage of it. 
The consf ruction of earthworks and redoubts w'as carried on 
with extreme rapidity, and to these was transferred, in great 
part, the artillery that had belonged to the fleet. It was in 
the ceaseless improvisation of defensives works and offensive 
counterworks to meet every changing phase of the enemy’s 
attack that Todleben’s peculiar pow’er and originality showed 
Itself. He never commanded a large army in the open field, nor 
was he theiiTcator of a great permanent system of defence like 
Vauban. But he may justly be called the originator of the 
idea that a fortress is to be considered, not as a walled town 
but as an entrenched position, intimately connected with the 
offensive and defensive capacities of an army and as susceptible 
of alteration as the formation of troops in battle or manoeuvre. 
Until the 20th of June 1855 conducted the operations of 
defence at Sevastopol in person ; he was then wounded in the 
foot, and at the operations which immediately prec eded the 
fall of the fortress he was not present. In the course of the .siege 
he had risen from the rank of lieutenant-colonel to that of 
lieutenant-general, and had also been made aide-de-camp to the 
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tsar. When he recovered he was employed in strengthening 
ilic forlihcalions at the mouth of the Dnieper, and also those 
of Cronsladt. In 1856 he visited England, where his merits 
were will understood. In i860 he was appointed assistant 
to the grand-duke Nicholas, and ho became subsequently chief 
of the department of engineers with the full rank of general, 
lie was givtm no command when war wdth Turkey began in 
1877. It was not until after the early reverses before Plevna 
{q.v.)f that the soldier of Sevastopol was called to the front. 
Todleben saw that it would be necessary to draw works round 
Osman Pasha, and cut him off from communication with the 
other Tiirkish commanders. In due time Plevna fell. Todleben 
then undertook the siege of the Bulgarian fortresses. After 
the conclusion of preliminaries of pciace, he was placed in com- 
mand of the whole Russian army. When the war was over 
he became governor of Odessa and hereditary count. But his 
health was broken, though for some time after 1880 he held 
the po>t of governor of Vilna, and after much suffering he died 
at Bad Soden near Frankfort-on-Main, on the ist of July 1884. 

His ^Toat work on tho defence of Se\'ast()pol ap])earo(l in Russian 
French and German (5 vols. 1864-1872). Besides, this, ho wrote a 
letter to General Brialmont on tho oj)crations around idevna; this 
was printed in the Russian ongincjor journal, and in German in the 
Archiv fur preussische Artillerie-offizirre (1878). 

Sec Brialmont, Le G 6 n 6 ral comic Todleben (Brussels, 1884); Riej'cr, 

“ Todleben u. seines Wirkens Bcdeulun^j fur die Kric^^skunst dor 
Zulciinft (in Mittheilungcn dber Gcgensidtide des Aytillerie- nnd 
Geiite 7 £'esens, Vienna, 1885); Witzleben, in J ntryttaUonale Revue iihey 
(he f^e^ammien Arnnrn und Flottcn Schroder, in Archiv fur 

ArtilUrie- und Inf^cnieuv-Offiziere (iHerlin, i88<S); Life by Schilder 
(in Russian, St Petorsburi', 1885-1887); Krahmcr, General-Adjutant 
Graf Todleben (Berlin, 1888). 

TODMORDEN, a market town and municipal borough in the 
Sowerby parliamentary division of the West Riding of York- 
shire, England, extending into the Middleton parliamentary 
division of Lancashire; 19 m. N.N.K. of Manchester, on the 
Lancashire <Sl Yorkshire railway. Pop. (1901), 25,418. It 
lies on both sides of the river Calder, and the scenery of the 
valley is beautiful in spite of the numcTous factories. Tod- 
morden Hall, a picturesciue old mansion of various dates, was 
the seat of the Radeliffes, but they sold the manorial rights 
about the close of the T7th century. The town -hall is a hand 
some ('lassical building erected in 1875; it l.iridgcs the county 
boundary, the Calder, enabling the magistrates to exercise 
jurisdiction in both ('ountics. Then^ is a bronze statue to 
John Fielden (1784-1849), to whose energy in developing the 
cotton manufacture the town owes much of its prosperity. 
The staple industry is the spinning and weaving of cotton, and 
there are also foundries and machine- works. The municipal 
borough, incorporated in 1896, is under a mayor, 6 aldermen 
and 18 councillors. Area, 12,773 ^^cres. 

TODY, T. Pennant’s rendering {Gen, Birds^ pp. 15, 6t) 
through the French Todier of M. J. Brisson {Ornithologie, iv. 
528) of the somewhat obscure Latin word Todm,^ yot un- 
happily applied in 1756 by Patrick Browne (Civ, and Nat. 
Hist. Jamaica,^. 476) to a little bird remarkable foifits slender 
legs and small feet, the green sparrow ” or green humming- 
bird ” of Sir H. Sloane (Voyage, ii. 306). The name, having 
been taken up by Brisson (loc. cit.) in 1760, was adopted by Lin- 
naeus, ond has since been recognized by ornithologists as that 

* In Forccllini's Lexicon (eel. Do Vit, 1875) we find " Todiis ^eims 
parvissimae avis tibias habens perexiguas.” Du Cange in )iis Glossa- 
rium quotes from Festus, an ancient grammarian, “ J'oda cst avis 
quae non liabct ossa in tibiis ; qnarc semper cst in molu, unde Todiu 
(al. Todinus) dicitur illc qui velocitcr todet et movetur ad modum 
todae, cl; todere, moveri ct Iremere ad modum todac." The evidence 
that such a substantive as Todus or Tada existed seems to rest on the 
adjectival derivative found in a fragment of a lost play (Syrus) by 
l^Iautus, cited by this same Festus. It stands " cum exlrilis 
\extortis] talis, cum todillis [todinia'] crusculis but the passage is 
held by scholars to be corrupt. Among naturalists Ch;sner in 1555 
gave currency [Hist, animalium, iii. 719) to the word as a substan- « 
live, and it is found in Levins's Manipulus vocabulorum of 1570 (ed. 
Wheatley, 1867, col. 225) as the equivalent of tho English “ tit- 
mouse." Du Cange allows the existence of the adjective todinus, 
Siephaiius suggests that todi comes from rvrOol, but his view is not 
acc^^pted. The verb todere may perhaps be cnglished to " toddle " I 


of a valid genus, though many species have been referred to it 
which arc now known to have no affinity to the type, the Todus 
viridis of Jamaica, and accordingly have since been removed 
from it. The genus Todus was at one time placed among the 
Muscicapidae (i f. Flycatcher); but J. Murie s investigations 
(Proc. ZooL Society, 1872, pp. 664-680, pi. Iv.) have conclu- 
sively proved that it is noj. passerine, and is neatly allied to^the 
Momotidae (cf. Motmot) and Alcedinidae (cf. Kingfisher) 
it being regarded as forming a distinct sub-family Todinae 
of the Momotidae peculiar to the Greater Antilles, each of 
which islands has its own species, all of small size, the largest 
not exceeding four inches and a half in length. 

Of the species already named, T. viridic, P. H. Gosso {B. Jamaica, 
pp. 72-80) giv’^es an interesting account. " Alw’ays conspicuous 
from its bright grass-green coat and crimson -velvet gorget, it is 



still a very tame bird ; yet this seems rather the tameness of Indiffer- 
ence than of confidence; it will allow a person to approach very near, 
and, if disturbed, alight on another twug a few yards distant . . . 
commonly it is scon sitting patiently on a twig, wdlh the Iicad drawn 
in, the beak pointing upwards, the loose plumage puffed out, when 
it appears much larger tnan it is. It certainly has an air of stupidity 
when thus scjcn. But this abstraction is more apparent than real; 
if wc w'atch it, we shall .see that the odd-looking grey eyes arc glancing 
hither and thither, and that ever and anon the bird sallies out upon 
a .short feeble flight, snaps at something in the air, and returns to his 
twig to swallow it." The birds of the family also sliow their affinity 
to the kingfishers, motmots and bee-eaters by burrowing holes in the 
ground in which to make their nest, and therein la^ng eggs with 
a white translucent .shell. The sexes differ little in plumage. 

All the four species of Todus, as now restricted, present a general 
similarity of appearance, and po.ssess very similar habits ; and even 
these, by some ornithologists, might be regarded as gcogrm)Iucal 
races. The Cuban form is T. multicolor ; th.at of Haiti is T. sub- 
ulatus or dominicensis; and that of I’orto Rico, originally named 
in error T. mexicanus, has since been called hypochondriacus, {A. N.) 

TOGGENBURG, THE, a .special name given to the upper valley 
of the river Thur, in the Swiss Canton of St Gall. It de.scends 
in a N.W. direction from the watershed between the Rhine and 
the Thur, and is enclosed N.E. by the chain of the Santis (8216 
ft.) and S.W. by that of the Kurfiirsten (7576 ft.) and of the 
Speer (641 1 ft.). It i.^a fertile valley of about 30 rn. in length 
from the source of the river to Wil on the railway line between 
Winterthur and St Gall. The upper half is traversed by an 
excellent carriage road, while from Kappcl there is a railway to 
Wil (i5i m.). Its industrious population numbered 34*594 
in 1900, nearly equally divided between Romanises and Pro- 
testants, mostly German-speaking. Those of the upper half arc 
devoted to pastoral pursuits Vhile those of the lower half are 
engaged in the manufacture of muslin and cotton. This valley 
is as yet frequented only by Swiss visitors, and retains many 
characteristics of sub-alpine Switzerland before the arrival 
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of the horde of tourists. At Wildhaus, the highest village 
(3632 ft.) the house, wherein liuldreieh Zw'ingli, the Swiss 
Reformer was born in 1484, is still shown. The chief village 
is Liditensteig (1387' inhab.), but those of Kirehberg (5025 
inhab.) and of Wattwil (4.971 inhab.) arc the most populous. 
On the extinction of the main line of the local counts (1436), this 
portion^of their dominions passed to the lord of Raron (in the 
Valais), who sold it in 1468 to the abbot of St Gall. (W.A.R.C.) 

TOGO, HEIHACHIRO, Goun t (1847- ), Jaj)anese admiral, 

was born in Kagoshima. He studied naval science and navi- 
gation in England from 1871 to 187S. and first became a pro- 
minent figure when, in 1894, as captain of the cruiser “ Naniwa,” 
he sunk the Chinese troopsliip ‘‘ Kowshiiig en route for Kt)rea, 
thus precipitating war with China. When th(‘ Russo-Japanese 
conllict brobt' out in 1904, he was appointed to the command- 
in-('hief of the Japanese fleet, and undiT his direction various 
brilli.uil operations l(Hik place, culminating in the battle of the 
Sea ('f Japan when the Russian fleet was annihilated. For 
these sendees he received (1907) the title of count. In*iuo6 
he was made a member of the British Order of Merit. 

TOGOLAND, a German colony on the Gulf of Guinea, West 
Africa. It forms part of the territory formerly distinguished 
as the Slave C oast and was annexed by Germany in 1884. It 
is bounded S. by the Atlantic, W. by the British possessions 
on the Ciuld C'oast. N. l)y the French colony of Vj)per Senegal 
and Niger, E. by Dahomey, also a Freia h colony. (For map 
.-ee Frf.ncii West Afrkw and Gold ( cwst). The coastline 
is only 32 in. in length (i"" 14' E. to i"" 3S' E.), but inland Togo- 
land widens to three or four times that breadth. It contracts 
again at its nortiiern boundary to about 30 m. From the 
coast nortliward the extreme length is 350 m. The area of the 
colony is some 33,700 sq. m. Pop. about 1,000,000. The white 
inhabitants numlxTcd (1909)330, of whom 300 were German. 
The boundary between Togo and Dahomey, by Franco-ChTinan 
agreement of 1897, follows the coast lagoon from Little Popoto 
the ]\Iono river, ascends the middle of that river as far as 7'^ N., 
thmee goes in a direct line to N. and from that point in a j 
north-westerly direction to N. The western boundary I 
wasv settled by Anglo-German agreements of 1890 and 1899; 
it leaves the'’^.oast west of the town of Lome and j)rocceds in a 
zigzagMine to where ^ the Dcine river joins the Volta; thence | 
follows the Volta to its junction with the Daka and then the I 
Duka up to the point where 9® N. cuts the river. From this 
point the frontier follows a north-easterly course to ii'’ 8' N., 
lca^’ing the town of Yendi and the Chakosi territory on the Ger- 
man side of the boundary line. The agreement of 1899 defined 
the western boundary from 8'^ N. northward, and partitioned 
between the two powers a large block of territory, which by an 
agreement of 1888 had been declared a neutral zone. The 
northern frontier is a line drawn between the norlhernmoTC 
points of the\*astern and western frontiers. 

Physical Pcaiures . — The toast is low and sandv and is formed by 
tho detritus deposited by tlic sea current called Calcma. Tt is 
perfectly straight, without harbours, and approaclied only through 
a dangerous l>ar. T'his coast strip is nowhere more than 2 m. broa<l. j 
Tt masl:3 a serits of lagoons, of which the largest, occupving a central ] 
osition, is called the To.go, Avon or Halio lagoon. It is connccttHl 
y a channel running crastward parallel with the sea, with the Wo and 
Little Popo lagoons, and with the Mono river. Beliind the lagoons 
an undulating pl.dn stretches some 50 m. The Sio and Halio, the 
two largest rivers of the coast region, both flow into the Togo lagoon. 
These rivers rise on the easU;m versant of a chain of mountains 
which traverse the country in a south-westerly to north-easterly 
direction. Beginning in the south-east corner of the Gold Coast 
colony this range, coinpo.sed of quartzites anci schists, extends beyond I 
the borders of Togoland into u]>per Dahomey. It has no general 
name, Imt in the south is called Agome. On the eastern side 
it presents a fairly continuous c.scarpmcnt. It is most elevated in 
its southern portion, Mt DalK> having a height of 3133 ft. and 
Mt Atilakuse (in 7*^ N. 0° 43' E.) 3248 ft. Its general eleva- 
tion is betueen 2000 ami 2500 ft.; on the north-west side of the | 
ran"^c the coimtr\'’ is table-land some 600 to 1000 ft. high. Baumann 'I 
Spitze {3215 ft.) is an isolated peak in 6® 50' N., o® 46' E., east of the j 
main ran/:e. South and east of the range the country, apart from 
that watered by the coast streams, drains to the IMono river. The 
greater part cf the colony lies west and north of the chain ami 
belongs to the basin of the Volta. The chief river traversing it is 


the Oti, which rises in about 12® N., enters Togoland at its north- 
eiist corner, and runs with a very sinuous course soulh-south-west 
to its junction with the Volta in 7® 37' N. For a couMdcrablc 
<Iistance the lt‘f1 bank of tin? \'olta itself is in (renuan icrrilory, but 
its lower course is wholly in the (rold Coast colony. 

Climaie. — rhe climate on the coast is hot, humid ami unhealthy. 
Thorc are two wet seastms, the lirsl lasting from March till June, the 
second from September to >?bvember. Apart from the coast rt'gion. 
seasons of drou.ght are not uncommon. The dry wind from the 
Saiiara called harmattan, which carries great quantities of fine red 
saml, causes a fall td tenuperature in the (European) summer. 

Vlova and I'anna. — Coco-nut palms, introduced about the begin- 
ning of the 19th century by the Portuguese, grow almig the coast 
aiui for So m. or so inTand. Tlie l.igoons arc surroumled by densi; 
belts of reeds, and the coast-laml is covered with low, impenetrable 
bush. There are consulerable forests of oil palms, rub!)er trees and 
vines, and timber and dyewiKul trees. Many of the river valleys 
are densely wooded. On tlui hills the baobab and hyphaeiic palm 
are characteristie ; on the plateau are stretehes of open savanna, and 
])aik-like count rv with cliinqis of silk cotton and sheadiutter tri'cs. 
The fauna resembles that of otlu'r parts of We.st Africa; it is poor 
on (he coast. Elephants and lions are found in the int'-rior. 

Inhabitants , — The inhabitants arc negroc.s and negroids. 
In the north the people are mostly Hansa, in the wt‘st they belong 
to the Tshi-speaking clans, while on the coa.st they are members 
of the EtVc (Dahomey) tribe.s. iVmong the coast people there 
is a distinct infusittn of Portuguese blood, and in all the ports 
are do.scendants of Brazilian negroes who returned to Afiiea 
during the 19th century. Pidgin English is the common language 
along the coast. The Adeli and Akp().s.so hill trilx*s have a 
dialect of their own. In the north the tribes form small, well- 
organized states. In the coast-lands the inhabitants arc IradiTS 
and agricultiaists, in the inferior they arc largely pastoralists. 
d'hc Hansa arc often traders, traversing the country in large 
caravans. 'I'he inhaijitants arc partly Mahommedans, partly 
believers in feti.sh; comparatively few profess Christianity. As 
a rule the tribes are peaceful. Slave raiding has ceased, but 
domestic slavery in a mild form continues. 

Towns.- — riu? capital and ( hief port is Lome (pop. about 5000) 
near the western frontitT. It is a creation of the Gernuuis, the site, 
in T884, being occupit'd by a small fishing village. It is provided 
with a jetty, is the sea terminus of the railway systems, the residence 
of the governor, ami has churches, schools, hospitals and large 
business houses. The chief African traders are Hausa immigrants. 
Togo, which has given its name to the country, is a town on the 
south-eastern shores of the Togo lagoon. On the narrow spit oi 
land between the lagoons and the sea arc Bagida and Porto Seguro — 
the last nam(;d one of the oldest towns on the Slave Coast and the 
port of Togo town — ami. close to the eastern frontier, Tattle I’opo, 
called by the Germans Anccho. Amdo or Anecho means the houses 
or (piarter of the Ancs. I'Ijc vVnes are reported to havt; come from 
Ihc Gold Coast by sea and to have been wrecked at tliis place. 

I Little 1 ’opt) dates from the i 7th century or tjarlier. At the time of 
the German anm^xation Ajietho was one f)f three distinct quarters 
into which the town was divided. Tn the hill country are the 
government tations of Misdiohc and Bismarckhiirg. On the Volta, 
a short distance above the Oti confluence, arc the adjacent towns of 
Kctc-Krachi; on an ulfluent of the Mt)no in 7® N. is Sagada. In 11m 
north are tin; large nati\ e towns of Vendi and Sansane Mangu, hot a 
on caravan routes between Ash.mti and the Eiger countries. 

Afirifuttnre and Trade, — 'I'he country is rich in natural products, 
and its rt'sourt es haA'u been largely de\eloped by the Germans. 
It was tlx* first (iermriii colony to dispense (191)3-1904) with 
an imperial subsidy t»>wards its upkeep. Several firms have 
actpiircd planlalions in which coffee, cocoa, cotton, kola and 
otlu-T troi)ical products arc cultivated. Coco-iiut palms thrive; 
maize, yams, bananas, tapioia and ginger arc cnltivr.ted by the 
natives. The chief trade is in, and the principal exports an*, 
])alm oil and kernels, rul)])er, cotUin, maize, groundnuts {Avia his), 
shea-butter from the Ba^sia parhii (Sa])o1ace;jc), fibres of tlie 
Raphia vinifera, and the Sanserif} ia qninrensis, indigo, and kol.a 
nuts, ebony and other valiialile wood. In the interior cattle 
and sheep are plentiful, on the plateau horses and donkeys. 
The natives have .several industries, including pottery, straw 
plaiting, smithwork and wofxlcarv'ing. Soim^ of their carving 
is very fine. They c^)llect rm«l spin the indigiuious cotton, which 
is of good quality, and <1ye it with indigo or otluT pigments; they 
also manufacture very handsonu^ shawls. Cotton growing under 
European tlirection began about 1900, with the result that in 1901- 
1902 over 100,000 lb of cotton grown from native, American and 
Esyptian s<‘ed were shipptifl to Bremen. In subsequent years the 
industry attained considerable proportions. 

The imports arc chiefly textiles, metals and hardware, and gin. 
Imports arc mainly Irorn Germany, e.xports to Germany and to 
other West African colonies. In 1908 the value of the imports was 
^^425, 000, of the exports ;^389,ooo. 
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Communications. — Good roads have been built connecting the 
coast towns with the princijial places in the interior. A railway 
about 20 in. long connects Lome with Little Popo. From Lome 
another radway 70 m. long runs north-west to Agome- Palime near 
Misahohc. There are telegraph and telephone lines between Lome 
and Li till- Popo, and both places are in telegraphic communication 
w'ith the Gold Coast and J>ahomey, and thus with the international 
cable system. I'here is direct steamship communication between 
Togolaiit] anti Hamburg, and the steamers of three French and two 
English lines call at I'ogoland ports. 

(rovernment, S>c. — 'I'hc colony is administered by a governor who 
is advised by a nominated council of unofiicial members. Kevenue 
is derived principally from customs duties, direct taxation being 
light. In 1907 1908 revenue and (jxpenditur^ balancerl at ^^103, 000. 
A judicial system has been instituted to which natives as well as 
Europeans are amenable. 'I'lie government maintains schools at 
all the coast towns. Vari()us missionary .societies have also estab- 
lished schools. In 1909 some 10,000 native children were receiving 
instruction. 

History , — Before its annexation by Germany the lagoons 
were a favourite resort of slavers, and stations were established 
there by Portuguese, British, French and German traders. 
The roast natives wc^re dependent on the rulers of Dahomey or 
Porto Movo. Little Popo and Togo were capitals of small inde- 
pendent kingdoms. Tattle Popo is said to have been founded 
ill the 17th century by refugees from Accra, w'ho were driven 
out by t he Akwamu. At the time that “ the scramble for Africa 
began, t he narrow strip of coast over which the king of Togo ruled 
was the sole distriet between the Gambia and the Niger to which 
Great Britain, France or some other civilized power had not a 
claim. At 'logo Lrcmen merchants had trading stations, and 
taking advantage of this fact Dr Gustav Nachtigal, German 
imperial commissioner, induced the king of 'fogo ( July 5, 
1S84) to place his country under German suzerainty. The 
claims made by Germany to large areas of the hinterland gave 
rise to considerable negotiation with France and Great Britain, 
and it was not until 1899 that the frontiers were fixed on all 
sides (sec Africa, ^ 5). Meantime the development of the coast 
region had been taken in hand. On the whole the history of 
the colony has been one of peaceful progress, interrupted now 
and again, as in 1903, by severe droughts. At stated intervals 
the native chiefs are summoned to Lome to discuss adminis- 
trative matters with the government. 

See H. IB().se, Togo unter deutscher flagge (Berlin, 1899), a com- 
prehensive survey, with bibliography; N. Seidel, Vic Kihte und das 
Vorland der Togocolonie (Berlin, 1897), and f)ie Eivhesprache in 
f'ogo (IIcidelb(?rg, 190b); Schonhart, VolksHitnliches ans Togo 
I Dresden, 1909) ; R. Biittner, Die Forschungsstation Bismarckburg 
und Adeli (1894); Das deutsche Schtitzgebiet Togo (Bremen, 1891); 
L. von Ammon, " Zur (ieologie v'oii Togo und vom Nigerlande " 
in Mitleil. der geog. Gcsell. in Munrhen (1905); K lose, “ Religiose 
Ansoliauungen nnd Menschenopfer in 'Pogo " in Globtis 1902; P. 
Sprigadc, Karte eun Togo, scale 1:200,000, 12 sheets, also in 2 sheets 
on the scale 1:500,000 (Berlin, 1902-1907). 

TOILET, the process or operation of dressing, also dress and 
its appurtenances, also applied, especially in the French form 
** toilette,” to a particular costume worn by a lady. The word 
is adapted from French ioileite/d diminutive of cloth ,J^it in 

tela, web, woven cloth, from root of texere^ to weave; this word 
survives in the English ” toils,” net, snarc.^ The earliTsl use of 
“ toilet ” and toilette is for a cloth, usually of linen or other fine 
material spread over a table when used to hold the looking- 
glass and all the other articles used in dressing, or for a small 
sheet or cloth thrown over the shoulders of a person while 
being shaved or having his or her hair dre.ssed. It was thus 
applied especially to the various articles collectively which 
form the apparatus of a toilet-tabic or dressing- table. 
Dressing-tables or toilettes were articles of domestic furniture 
on which the i8th century cabinet makers and ebenistes of 
France lavished their decorative art. The escritoire and 
toilette combined which belonged to Marie Antoinette is in 
the Victoria and Albert Museum, South Kensington (see 
Furniture, Plate IV., fig. 4). 

^ " Toil,” labour, fatigue, weariness, must of course be di.stin- 
giiished. The M. Kng. toilen appears to mean to pull, struggle, and is 
probably related to Scots /oi 7 yi^, broil, and to Fr. touiller, to entangle, 
shuffle together, smear. It is, however, usually referred to ” till,” 
to cultivate, O. Eng. tiolian, from til, profitable, cf. Ger. Ziel, goal. 
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TOKAJ (or Tokay), a town of Hungary, in the county of 
Zemplen, 148 m. E.N.E. of Budapest by rail. Pop. (1900), 5104. 
It is situated at the confluence of the Bodrog with the Theiss, and 
gives its name to the famous Tokay wime. Tokaj lies at the 
foot of the Hegyalja Mountains, which stretch to the north and 
north-west of the town, between the rivers Hernad and Bodrog, 
for a distance of about 60 m. as far north as fEperje». T^ie 
northern part of the range is also called Sovar Mountains. These 
mountains, which have in the northern part an altitude of 
2700 ft., slope down towards the south-east near Tokaj in a hilly 
plateau of about 1500 ft. altitude, where the vineyard region 
is .situated. This vineyard region covers an area of about 
135 sq. m., and belongs to 21 adjoining communities. Th'fflbil is 
of volcanic origin (trachyte). The principal places where the wine 
is produced are Tarczal, TYdya, Mad, Liszka, Tokaj, Tolcsva, 
Sarospatak, Keresztur, and Zsadany. 'Fhe yearly production 
averages 5,000,000 gallons. It is believed that the vine was 
introduced into this region by colonists from Italy and Morea 
in 1241. 

TOKAT (Armenian Evtoghia, anc. Dazimon) the chief town of 
a sanjak of the same name in the Sivas vilayet of Asia Minor. 
It is situated in the Sivas-Samsun chaussee, altitiule 2280 ft., 
at the mouth of a rocky glen which opens out to the broiui 
valley of the Tozanli Su, a tributary of the Yeshii Irmak. It 
rose to importance under the Seljuks. Pop. about 30,000, two- 
thirds Mussulman. 'I’hc industries are the manufacture of 
copper utensils and yellow leather, and the stamping of colours 
on wdiitc Manchester cotton. Near 'I’okat copper pyrites, with 
iron and manganese, kaolin and coal are found: but most of 
the copper worked here comes from the mines of Kehan Maden 
and Arghana Maden, on the upper Euphrates and Tigris. 

(D. G. H.) 

TOKELAU (or Union I.SLANDs),a group of three atolls in the 
Pacific Ocean, about 350 m. N.E. of wSamoa, b(‘longing to Brifeiin. 
Aiafu consists of 63 islets, Nukiimiu of 93 and Fakaafo of 62. 
'Fhey produce little but copra. The natives are all Ghristians, 
and in type and speech arc akin to the Samoans. 'I'hcy number 
about 500. 

TOKEN MONEY, the term employed originally to describe 
the counters or ” tokens ” issued by traders to n^^el the*laek 
of small change. It has now been ay)])roj)riated by economists 
and officials to denote the smaller currency that circulates at a 
nominal value higher than its cost. It is ('ontrasted with 

standard money, and is limited in its amount l)y state 
authority. Its power of discharging debts is also limited : 
in England, r.g., silver is legal tender only up to 40s., copper to 
12 pence. Various substances have been utilized for the manu- 
facture of token coinage — silver at a lower degree of fineness, 
copper in different alloys, and nickel. 'Fhe .French term vw)t- 
naie divisionnaire has much the same meaning; so has the 
German Scheidemiinze. A currency, r(‘stricted in -^lount, but 
with full legal tender power -such as the Indian ruyices and the 
French 5-franc pieces -is miihvay between token and standai;d 
money. Representative mone) also bears some analogy to 
token coinage. (Sec Money and Seigniokaok.) (('. F. B.) 

TOKUGAWA, the name of a Japanese family which pro\'i(lcd 
the ruling dynasty of shoguns from 1603 until the revolution 
which restored the power of the mikado in 1867. The founder 
of this dynasty was Iy6yasu Tokugawa (1542 -1616), a great 
general and consummate politician, who was connected by 
descent with the Minamoto clan. 'I'he most famous of the 
subse(|uent shoguns was his grandson lyeinitsu (from 1623 to 
1650. (See Japan : History.) 

TOKYO (or 'rOKid, formerly called Yedo), the capital of 
the empire of Japan, situated in 35^" 41' N. and 139*^ 45' E., at 
the head of the bay of the same name on the south-east coast 
of the main island. The city stands on the banks o^the river 
§uinida, which, although fairly wide, is unnavigable by vessels 
of large tonnage owing to its •shallowness. Yokohama, with 
which Tokyo is connected by 18 m. of railway, is practically 
the port of the capital. 'Fokyo is the centre from which several 
railways radiate. The trains of the Tokai-do line, starting from 
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the Shiinbashi station^ run westwards to Kobe, thence to Shim- 
onoseki, at the western end of the main island, a distance of 
700 m. The Uyeno station is the starting-point for trains to 
Aomori, a town 460 m. away, at the northern extremity of the 
island. In 1907 a central station wiis designed to be built south 
cf the imperial palace. 

^The •climate is mild and healthy, and for the greater part 
of the year very pleasant, the seasons of spring and autumn 
being more especially delightful. 

The area of Tokyo is about 30 sq. m. Topographically it 
may be divided into two parts, upland and lowland (Yamanote 
and Shitamachi). There arc hills varying in height from 50 to 
i3o7frin the upland district; that is to say, the outskirts of the 
city from north to w'cst. Lowland Tokyo, that part of the 
city covering the flats on both sides of the river Sumida, is 
intersected by n system of canals. The bridges over the Sumida, 
and tliose which span the canals, have ah.ays been distinctive 
features of Tokyo. The Nihon bashi (Bridge of Japan), in the 
district of the same name, is by far the most famous. • It is 
the point from which all distances in Japan are measured. The 
largest bridges are those named iVzuma, Uiiuiya, Ryogoku, 
Shin-o and Kitai over the Sumida. 

I'he streets w'cre formerly narrow and irregular, but the 
principal thoroughfares have been widened under the Street 
Improvement Act of 1888. Electric tramcars run throughout 
the city ciinying passengers at a uniform rate of 4 sen, which 
means that it is possible to travel some 10 m. for one penny. 
The jinrikisha, drawn by one man or sometimes two men, which 
were formerly the chief means of passenger conveyance, have 
notably decreased in number since the introduction of the trams. 
Tok\’6 has often experienced earthquakes, and more than once 
has suffered from severe shocks, whic h have hitherto prevented 
the erection of vcr\’ large l)uildings. 'I'hc numerous residences 
of fhe daimyos were the chief characteristics of the old town, 
e.spccially in the Kojimachi-ku. Many of these have been de- 
molished and government offices erected on their sites; others 
have given place to new streets and housers. Nearly in the 
centre of Kojimachi-ku, on an eminence, surrounded by moats, 
stood the castle of Yedo, formerly the resiclenc'c of the shoguns, 
w'hich was h^irnt down in 1873. imperial palace was subse 
quently erected on this site. The palace is lialf European and 
half Japanese in its ftyle of architecture. The Niju-biishi is the 
main entrance. To the east and south of the palace the neigh- 
bourhood hiis undergone great changes in modem times. It was 
here, at the Sakurada Gate, that li Kamon-no-Kami, prime 
minister of the shogun’s government was assassinated by the 
anti-foreign party in i860. On the site of his residence a little 
higher up to the right of the gate now stands the war office and 
the offices of the general staff. In another street, leading from 
the gate, arc the foreign office, the supreme court, the local court 
and the dej^rtments of justice and the navy. The temporary 
buildings of the Imperial Diet, which first met in 1890, arc also 
in this pari of the capital. Adjoining the above-named buildings 
is the Hibiya Park, modelled on the European style, while 
retaining the special features of the Japanese gardeners’ art. 
The parks have always afforded to the people their chief means 
of recreation. The largest and most beautiful are those in 
Shiba and Uyeno, formerly the mausolea of the shr3guns. In 
Uyeno, too, are the Imperial Museum, the Imperial Library 
and the Zoological Gardens, 'fhe famous I’ernple of Kwannon, 
the goddess of mercy, is in the Asakusa Park, in which a per- 
manent fair is held; it is a great holiday resort of the citizens. 
In Kudanzaka Park is the \kisukuni Temple, popularly known 
by the name of Shokonsha, and consecrated to the spirits of 
departed heroes who fell in war. In the same ground is a 
museum of arms, containing trophiec of the wars with China 
and Russia. 

A'hninibtration . — For administrative purpose’s Tokyf)^ is dividctl 
into iVitfien district:' or Ku, of whilth Kojimachi, Hongo, Koisliikawa, 
Ushigome, Yotsuya, Akasaka, Azabu and Shiba arc situated in 
the upland portion, while Kanda, Kiobashi, Nihon bashi, Shitaya. 
Asakusa, Honjo and Fukagawa are in the lowland. Suburban 
Tokyo is divided into eight districts or Gun, which, with the city 
proper, collectively form the T6kyo-Fa (prefecture), uudeT the 


general control of one governor called Fu-Chiji. Quest ionn affcctir.g 
the interests of the whole Fu come before the b'u-kwai, or prefectural 
assembly, made up ot representatives from l)oth Ku and and a 
prefectural council, of which the governor is pre-^ident ; while 
matters concerning the city alone are iliscusscd by a Shi~kwai, or 
municipal assembly, and administered by a municipal council, 
of wliich the Shicho or mayor is president. There is a regular 
water supply worked by the municipality. The reservoir at Yedo- 
baslii is capable ol supplying water (from the river I'ama) to all 
parts at a pressure varying from 80 to too ft. Hydrants are fixed 
in all the streets for the use ot the lire brigade, which has a well 
discipliiu^d aiul efficient personnel, and tloes not lac k opportuni- 
ties lor the exhibition of its skill in a town built largely of wood. 
The police force is tinotluT well-trained and successful service. 
Both police and fire brigade arc under the command of a single 
Keishi-Siohan (inspector- general). The postal arrangements are very 
satisfactory, frequent deliveries being made with lb *, utmost de- 
spatch. rhe telephone system is extensive, including long distance 
wires to Yokohama, Osaka an<l other large towns. A complete 
and successful system of education exists. There are many schools 
for advanced students devoted to the various braiiclu s ot science, 
mechanics and art. The imperial university of lokyo, which 
consists of the colleges of law, medicine, literature, science, engineer- 
ing and agriculture, is the principal institution of le lining in the 
empire. There are several daily iiewspaiKis as well us wei^kly and 
monthly j)u I dications of all kinds. Tii the lowland purt of tho city 
and in the suburbs there arc many lactorics, their niiiiiber having 
so much incrcascil in recent years that Tokyo may now be described 
as an industrial town. 

Polndation, — There are no reliable data as to the population 
of Yedo during the shogunate. Owing to the influx caused by 
the periodical visits of the daimyos (feudal lords) with their nu- 
merous attendants, it probably exceeded i i million during the 
early part of the 19th centur}^ The population was 857,780 in 
1880; 1,207,341 in 1890; 1,339,726 in 1895; 1,497,565^ in 1900, 
and 1,969,833 in 1 005. 

History. No mention is made of Tokyo in Japanese history 
before the end of the 12th century. It appears to have assumed 
no importance till about 1457, when Ota Dokwan, a general in 
the servnee of Uyesugi Sadamasa, governor of Kamakura, built 
a castle here. About thirty years later the town fell into the 
hands of TTojo of Odawara, and on his overthrow by Hideyuslii 
and lyeyasu, the castle w^as granted to the latter, who was the 
founder of the shogun bouse of Tokugawa. In 1590 lycyasu 
made his formal entry into the castle of Yedo, the extent (>f 
wdiich he greatly enlarged. From this date the real importance 
of Y(‘do liegan. The family of the Tokugaw'as furnished the 
.shoguns (or tycoons) of Japan for nearly three hundred years, 
and these resided during that period at Yedo. At the restora- 
tion in 1868 the shogunate w^as abolished, and the population 
of Yedo speedily decreased. A fresh vitality w^as imparted by 
the transfer of the court from Kioto, and the towm then received 
its present name Tokyo (eastern capital). [C. U.) 

TOLAND, JOHN [christened Janus Junius] (1670-1722), 
English deist, was born on the 30th of November 1670, near 
Londonderry, Ireland. Brought up a Roman Catholic, in his 
sixteenth year he be{:ame a zealous Protestant. In 1687 he 
entcu'^d Gliusgow University, and in 1690 was created M.A. 
by tlu? university of Edinburgh. He then spent a short time in 
some Protestant families in England, and with their assistance 
went to Ixndcn University, to qualify for the dissenting ministry, 
lie spent about two 3Tars studying ecc lesiastical history , chiefly 
under the famous scholar Friedrich Spanheim. He then went 
to Oxford (i694), where he acquired a reputation for great 
learning and “ little religion,” although at the time he professed 
to be a decided Christian. W hile at Oxford he began the book 
which made him famous —his Christianity not Mysterious (1696, 
anonymous; 2nd ed. in the .same yc‘ar, with his name; 3rd ed., 
1702, including an Apology for Mr. Toland). It gave great 
offence, and several replu;s were immediately published. The 
author was prosecuted by the grand jury of Middlesex; and, 
when he attempted to settle in Dublin at the beginning of 1697, 
he was denounced from the pulpit and elsewhere. His book having 
been condemned by the Irish parliament (Sept. 9, 1697) ^^d an 
order issued for his arrest, Toland fled to England. The resem- 
blance, both in title and in principles, of his hook to Locke 
ableness of Christianity, led to a prompt disavowal on Locke’s 
part of the supposed identity of opinions, and siibscquently 
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to the famous controversy between Stillingfleet and the philo- 
sopher. Toland’s next work of importance was his Life of Milton 
(1698), in which a reference to ‘Hhe numerous supposititious 
pieces under the name of Christ and Ilis apostles and other great 
persons, ” provoked the charge that he had called in question 
the g(?niiineness of the New Testament writings. Toland re- 
plied in his AmyntOYy or a Defence hf Milton's Life (1699), to 
which he added a remarkable list of what arc now called 
apocryplial New Testament writings. In his remarks he really 
opened up the great question of the historN^ of the canon. 'I'he 
next year his Amyntor and Christianity not ^lysterioiis were under 
discussion in both houses of Convocation, and the llpper House 
declined to proceed against the author. In 1701 Toland spent a 
few wc'. ks at Hanover as secretary to the embassy of the earl 
of ^hu ( lesfield, and was rec eived with favour by the electress 
Sophia in acknowledgment of his book Anglia Libera, a defence 
of the Tfanoverian succession. On his return from the Conti- 
nent h(‘ published Vindicius Liherins (1702), a d(‘fence of him- 
self and of the bishops for not prosecuting him. In this he 
apologised for Christianity nut Mysterious, as a youthful indis- 
cretion, and declared his conformity to the doctrines of the 
established Church. The next yc'ar he visited Hanover and 
Ilerlin, and was again graciously received by the electress and 
her daughter Sophia Charlotte, queen of Prussia, the “ Serena*’ 
of the Letters published on his return to haigland (1704). In 
two of these (A Letter to a Gentleman in Holland, and Motion 
essential to Matter), ostensibly an attack on Spinoza, he antici- 
pated some of the speculations of modern matiTialism. The 
Account of the Courts of Prussia and (1705) was used by 

Carlyle in his fAfe of Prederich the Great. From 1707 to 1710 
Toland lived in varying circumstances on the Continent. In 
1709 he published (at the Uaguc) Adcisidaemon and Origines 
Judaicae, in which, amongst other things, he maintained that 
the Jews were originally Egyptians, and that the true Mosaic 
institutions perished with Closes. After his return to E’ngland, 
he lived chiefly in London and latterly in Putney, subsisting 
precariously upon the earnings of his pen and the l)enevo- 
lence of his patrons. His literary projects were numerous 
(see Mosheim’s Vita); his warm Irish nature appears in 
his projected history of the ancient Celtic religion and hi.s 
chivalrous advocacy of the naturalization of the Jews. The 
last of his theological works were Nazarenus, or Jewish, Gentile 
and Mahometan Christianity (1718), and Tetradymus (1720), 
a collection of essays on various subjects, in the first of which 
{Ilodegus) he set the examph', subsef|uently followed by 
Reimarus and the rationalistic .school in Germany, of interpret- 
ing the Old Testament miracles by the naturalistic method, 
maintaining, for instanc'e, that the pillar of cloud and the fire of 
Exodus was a transported signal-fire. His last and most offen- 
sive book was his Pantheisiicon (1720). He died on the nth of 
March, 1721 T722, as he had lived, in great poverty, in the midst 
of his books, with his pen in his hand. Just I )ef ore his death he 
composed an epitaph on himself, in which he claimed to^havc 
been Veritatis propugnator, libertaiis assertor.” T^c words 
“ Ipse vero aeternum est resurrecturus, at idem futurus Tolandus 
nunquam seem to indicate his adherence to the pantheistic 
creed expounded in the Pantheist icon. 

'roLind is gcncnilly classed with Ihe deists, but at the time when he 
wrote Christianity not Mysterious he was decidedly oi)posed to deism. 
The design of th(‘ wx)rk w^as to show, by an appeal mainly to the 
tribunal of Scripturf^, that th(.Te arc no facts or doctrines of the 
" Gospel,'* or the “ Scriptures," or " ( hristi.an revelati^," which, 
when revealed, arc not ]jcrfcctly plain, inttdligibh^ and reasonable, 
being neither contrary to reason nor incomprehtmsilde to it. It 
w’as intended to be the first of thret^ discourses, in the; .seconcl c>f 
w^hich he was to attempt a ]>arlicular and rational exjdanation of 
the re'[)utcd mysteries of the gospel, and in the third a demonstra- 
tion of the v(Tity of Divine revelation against atheists and all enemies 
of revealed ndigion. Alter his Christianity not Mysterious Viml his 
Amyntor, Toland’s Nazarenus w'as of chief inqiortaiici*, as calling 
attention to the right of tlu* J^dnonites to a place in the early church, 
though it altogether failed to establish his main argument or to 
put the question in the true light. His Pantheisiicon, sive formula 
celehvandae sodalitatis socraticae, of w'hich he printed a fenv copies 
for private circulation only, gave great offence as a sort of liturgic 
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service made up of passages from heathen authors, in imitation of 
fhe Church of England liturgy. The title also was in those days 
alarming, and still more so the mystery which the author threw 
round tlic question how far such societies of pantheists actually 
existed. 

See Mo.sheim's Vindiciae antiquae christianorum disciplinae 
(1722), containing the most exhaustive account of Toland's life 
and writings; a Life of Toland (1722), by "one of hi| most intimate 
frientls " Memoirs of the Life and Writings ot Mr John Tolaivl,'* 
by Des Maizeaux, ])rcfixed to The Miscellaneous Works of Mr John 
Toland (London, 1747) ; John I -(‘laud's View of the Principal Deistical 
Writers (hist eel. 1837); G. V. Lt'chler’s Geschichte des englischen 
Deismus (1841); Isaac ITIsraeli's Calamities of Authors (new ed., 
1881); article on " The ICnglish E'reethinkers " in Theological Review, 
No. 5 (November, 186 j); j. Hunt, in Contemporary Rev iao^U), b, 
June 1868, and his Religious Thought in England (i8;(v?io73) ; 
Ltislie Sb^phen's History of English Thought in the Eighteenth Century, 
vol. i. (1881), and article in Dictionafv of National Riography ; 
J. Cairns's t/w 6 t‘/h 7 in the Eighteenth Century (1881). On 'roland’s 
relation to the subsequent d'iibingeii ‘..chool, as pr<‘sented in his 
Nazarenus, .see D. Patrick in Theological Review, No. 59 (October, 
1877); and on his relation to materialism, K. A. Lange's Geschichte 
des Abater ialismus (Eng. trails, by J%. C. d'hornas, 1877), and also 
G. Berthold, John Toland und tier Monismus der Gegenwart (1876). 

TOLEDO, a province of (x^ntral Spain, formed in 1833 from 
part of New ( astile; bounded on llie N. by Avila and Madrid, 
E. by Cuenca, S. by (audad Real and \\. by ( Yiceres. Pup. ( 1 900), 
376,814; area 5919 sq. m. The .surface i.s throughout lofty, 
and in a great ])art of its extent mountainous. Towards the 
{‘entre there are extensive ])lains or talfle-lands, but the whole of 
the .South and east i.s occupied by tlie Montes de Toledo, and tbe 
hills which separate the watiTs of the Tagus on tbe north from 
those of tbe (xii.'idiana on the south. These mountains are 
of no great height; until late in th(‘ 19th century they were 
densely covered with forests. 'Eoledo is well-watered l^y the 
Tagus {qcv.) and its numerous affluents, im luding the Guadarrama 
and Ali)erclic on the north and the Algodor, Torcon, Pusa 
and Sangrera on the south. The Giguela waters the eaiftern 
districts. Gold, silver, lead, iron, (juicksilver, copper, tin and 
other minerals have been disc'overed, but the mining induslr)^ does 
not prosper, and there is litth; export tiade in agricultural 
products. The number of sheep, goats, asses and mules is 
large ; dairy-farming and the lirccding of draught oxen jyid 
fighting bulls are also practised. Pees and siHfwWms arc 
kept in considenible number. Manufac tures once flouri.shcd, 
but now silk and woollen cloth, earllienware, soap, oil, 
chocolates, wine, rough spirit {aguardiente), guitar strings 
and arms are almost the only artic les made. 'I'here is also a 
small trade in charcoal and tiinbcT. 'Lhe province) is traversed 
by tbnx^ lines of raihway — that of Madrid-Seville-Cadiz 
in the east, Madrid- roledo-C'iudad Real through the centre, 
and Madrid-Caceres-Lisbon in the north. 

TOLEDO, the capital of the Spanish province of Toledo and 
formerly of the whole kingdom, .17 m. In^ rail S.S.W. of Madrid, 
on the river Tagus, 2400 ft. above sea-level. Pop. ( rf5oo),-23,3i 7. 
TolecJo occupies a rugged prcwiioiitory of granite, washed 
on all sides except the north by the Tagus, which here flows 
swiftly through a deej) and precipitous gorge. Towards 
the north the c'ity overlooks the desolate Castilian plateau; 
beyond the river it is confronted by an ampithcatre of bare 
mountains, the Montes de 'J'oledo. LTom a distance it has the 
aspect of a vast fortress, built of /granite, defended by the river 
and by a double wall on the north, and dominated by the towers 
of its cathedral and alcazar. The absence of traffic in its maze 
of dark and winding alios creates a silence unc ommon in so 
large a city. There are fe w plazas, the principal open spaces 
being the arc'adcd Zocc'dover, descrilxcl by Cervantes in the 
Novelas efemplares; and some of the fincjst monuments of 
antiquity are hemmed in by mc‘anc:*r structures. The houses, 
tiill,* nia.ssive and sombre, arc entcTcd by huge iron-stud ded 
doors, and, owing to the extremes of heat and cold chajacteristic 
of the Castilian plateau, most of their windows open on a 
sheltered inner court {patio), tltp walls facing the street being 
often blank, though their monotony is .sometimes relieved by 
carved Gothic or Moorish stonework. Nowhere, even in Spain, 
have the app^arunce and atmosj)l)ere of a Gothic city been 
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preserved with so little change. Though the Moslems have 
left their imprint upon its architecture, and though many ancient 
buildings were destroyed after the Christian rcconciuest to make 
room for churches, convents and seminaries, Toledo as a whole 
remains as distinctivTly Ck)thic and medieval as Granada is 
Moorish, Madrid Castilian, or Barcelona modern. It has also 
be^n fre#m the earliest times the centre of Spanish Christianity, 
and its archbishop is styled ex officio “ primate of all the 
Spain-' ’’ 

Principal Buildings . — The Taqiis is s].anm'(l In’ two fortifietl 
Moorish bridges, the Puente do Alciinlara, on the north-east, which 
was y^uilt in the t3lh and 17th centuries, and the Puente de San 
Martin, on the north-west, founded in 1212 and rebuilt in 1 "1 he 
inner wall of the city is said to have been founded in the 7th century 
l)v the Visigolhic King Waiuba; much of its masonry is Moorish. 
Alohonso VI. ot ('a-dde added the tiiiter wall in iioo. 'i*o the same 
peiiod belongs tlie Mudejar IhitTta del Sol, the finest of several 
ancient gateways, among which the Puerta Visagra (1330, restored 
^375)^ -'Jid the Puerta del Cambroii (1102, restore<l 157O) are also 
inteicslin^. The Puerta Vl^agra Antigua, a ^loorish ga^^eway 
of the gill century, has been walled up, but its original form is 
jireserved. The Alcjzai, a hugi- s([uare building with a tower at 
each corner and a fine arcaded patio, stands on the highi st ground 
in Tolt'do, ongmally the site of a Jvomaii lort. Puilt as a citaekl 
by King Wamba and used as such by tlu* Moors, it was converted 
into a palace by St b'erdinand (1200 -1232) and was enlarg(‘d in the 
13th and loth centuries by Ferdinand and Isabtdla, Charles V. 
and Phili]) II. During tlie war ot th(‘ Spanish Succession it was 
burned down (1710), but Cardinal Lorenzana rt'storcil it in 1775. 
.\tter the French had burned it a second titiu' in 1810, it was again 
rebuilt, and in 1SS2 became a military academy. In 1S87 a third 
liri' was followed by a thiril restoration. J.)es]iite these successive 
di.sasters, part of the 15th and Kdh century jialace has been prestTved, 
including a fine facade designed by Juan de Herrera, a gateway by 
.Memso de Covarrubias. and a staiicaso by Herrera and Francisco de 
N'illalpando. The Ayuntaiiiirnto, or ('it.y Hall, is a 1 3lh- century 
Iniilding with 17th-century alterations by Domenico Tlu'otocbpuli 
(el Greco). Some fine Moorish work is pre.scrved in the Salon de 
Mesn (c. I t3o); in th<* Taller del Moro, which dati's in part Irom the 
14th century and wcu.-. long th(‘ w’ork'.hop {taller) of masons employed 
in repairing the catludral; and in the palace ot the counts of Fiieti- 
salida. 

More important architecturally than any of these secular buildings 
are the churches of Toledo, and especially its magnificent Gothic 
cathedral (for illustration see Architec tokk). The cathedral 
octiijjics tln4 site of a Visigotbie church, which an inscrijition pre- 
scrv'e<^ in thi^ cloister shows to have been dedicated to the Virgin 
by King Reccar(?il, on the i2tli of April 389. If the event thus 
commeniorateil wen;* a reconsecraiion and it was in 389 that 
Koccared was converted from Arianisin to orthodoxy tlie church 
may well have been the cathedral of Eugenius, Eladius, Ildefonso 
an(i Julian, the lour 'foledan bishops who were canonized, and tin- 
first of whom is said to have been a disciple of St Paul. J"rom 712 
until 1227 the Visigothic church was used by the Moors as their 
principal mosejiic. It was then razed by St Ferdinand, who founded 
the pr«-srnt calln-dral in August 1227. The completieui of tin- 
tnaiii fabric was delayed until i while many of tin i hapeis and 
other subordinate buildings were afldcd even later; tluis Renaissance 
and. baroque features have been inlioduccd into a design which w’as 
orginally (*\t.hic of the 13th cenl;ur3\ Though .sacked b}’ the 
Comiineros iii I52r and b\’ th(‘ French in 1808, the catfn-dral is still 
one of the richest and most s])lendid foundation-- in the P(.miisula. 
dihe exterior is masked by adjacent buildings, its most impres.sive 
pa.rt being the western fayade, Hanked two towers, of wlmh o-n- 
is unfinished whih? the otht r rises to a height of 203 ft. 'I’lie int< dor 
is somewhat dwarfed in a])[jearaiice In’ its immense width. It is 
393 ft. long by 1 78 ft. broad, and is divided by 84 pillars into five 
naves, wdth ccmtral lantern and choir, ainl a com])lete series of .dde 
chapels. Most of the chapels date iroin tin 1 3th and R>th centuries, 
and are very magnificent in detail. I'ln^ superb staineil-gl.iss 
windows, chiefly of Flemish work, belong to the .same period and 
number 730. The choir-stalls, placed in alaliasler ^eces^,es divided 
by columns of red jasper and white marble, are among the finest 
extant examples of late medicv'al and Renaissance wood -carving, 
1ho\igh rivalled bj' the retaldo, which rist^ behind the high altar to 
the roof. The trea.sury, relicjiiaries and library, notwithstanding 
their repeated despoilings, contain many priceless MSS. and works 
of art, including the- cuslodia executed by Enrkpie dc Arfe in 1324, 
which is nearly 10 ft. high and is adorned with 260 silver-gilt 
statuc-ttc-s. In it is a monstrance, saifl to have been wrought from 
the first gl*>ld brought home by Columbus. There are paintings by 
many masters, including Goya, J'l Greco, Titian and Rubens. Iji 
theMozarabic chapel mass and oflier olficc.-sare still performed daily 
according to the Mozarabic liturgy, which was also used in six f>f 
the ])arish churches until the middle of the igth century. (See 
Mozar\h.) Within the jirecincAs of the cathedral are interred the 
archbishops and cardinals Tenorio, Fonseca, Mendoza, Ximenez, 


the great constable Alvaro de Luna and a long array of kings an<l 
heroes. In the principal tower is hung tlu^ campanu gordUy a bell 
weighing nearly two tons and said to be audible as l.ir as Madrid. 
.\ huge wnodtm rattle [matraca] is used to summon w-orshippers 
between ^lauiuly riiiirsd.iy and the Satunlay before l^isb-r. 

Apart from the cathedral, many of the other churches arc of great 
interest aiul beauty. The FTaiici.scan convent and i liurch of San 
Juan dc los Reyes (florid Gcjjlhic) were iounded in 147^ ]iy I'erdinand 
and l.siibclla. w'ho intended the church to be their own burial-place; 
but after the erection of a ro\’al mausoleum in Granada the labric 
remained inconqiU-te until the 17111 ccntuiy. F'l Cri to de la I..11Z 
was origiiiallv a mosque, built in 922 and incorporatin'-, some pillars 
from an older Visigothic church. Santo 'rom6, also :t mosque, w’as 
reconstructed in the •Gothic style during the i-|th century. El 
CrisU) de la Vega, foriiuTh’’ known as the Basilica <le Santa Leocadia, 
occupies the site of a Visigothic church built in the ^ih century to 
mark the burial-place of the saint, w’hoso reputed remains, like those 
ot St luigcnius, are enshrined in the cathedral— -here S'-veral church 
councils were hckl, but the original church w’as destio^’i'd by the 
Moors and the pfosent building flates principally from 1816. The 
Miiclejar Siiiita Maria la Lflanca became siiccessiveh^ a svnagogue, in 
the 13th and 13th centurie.s, a church (1.105), an a.syluni for women 
(1550). barracks (1791-1798), and again a church. 1 I Traiisito. a 
Aludcjar synagogue {c. I3(>5) was occupied by the knudits of Cala- 
trava in 1492, and w'as afterwards dedicated to* the 1 hissing {Tninsito) 
<)f the Virgin. Its inner walls arc adorned with Moorisli aral)es(jues. 
It was restored after the ceiling, of cedar inlaitl with ivory, had fallcm 
in 19<\3- Santiago del Arrahal dates from tlu' nth century and lias a 
Moorish tower. Some admirable Renaissance sciilpliirr is pre.scr\'ed 
in the court and staircase ot the tormer hospital ot Santa ('ruz 
(1494-1314), which w'as n'stored in i9‘-‘i>, to be used as a provincial 
library and museum. The Hospit.d dc San Juan liautista, outside 
tlu‘ walls, was founded in 1 3.1 1 . 

Toledo was the seat of a univcrsit\^ from 1498 to i8.|S, and is still 
an imporbint educational centre, having nniTierous elcniciilary 
schools, a military acrulemy and a proN'incial institute; it also con- 
tains the provincial loluI of justice and several mod(‘rn hosiut.ds. 
Its characteristic industry is the manufacture ot sw’ords, carried on 
bv private tirms ami (\s]n!cially in the lo^’al factory (1788), which, 
like the railwviy station, is about i m. trom the city, 'loledan blades 
have been famous for 2000 \’ears, the cutter toletanus being men- 
tioned in the Cyncgetica of' Grattius (I'aliscus), duiiiig tin* ist 
century b.c. The industry throve under the Moors ami esjieciallj’’ 
during the lOth century; it is now prartiscsl on a smaller scale, but 
the blatles producerl are still remarkable lor flexibility and strength. 

History, - Toledo is of immemorial antiquity: Spanish legend 
variously ascribes its foundation to Hen iiles, to Tubal, the grand- 
son of .\oah, to “ Iberia, daughter of Hispanus,” and to [ew’s who, 
having been exiled by Xebuehadrezzur, settled here, naming their 
city Tolcdol/i, the “ city of generation.” It was a stronghold of the 
(.'arpetani, and may have been a Carthaginian trading-station. 
Liv\ (xxv. 7) mentions Toletiim as urbs parva, sed loco mutiita, 
which was captured by the Romans in 193 n.c. Under Roman 
rule it became a coloniu and the capital of (.'arpetama. Various 
fragmentary remains have been preserved, including parts of an 
aqueduct , of a circus^ which seems never to have been completed, 
and of a temple (the so-called Cave of Hercules). Toletum was 
never raptured by the Vandals. Its ecclesiastical importance 
is ('oeval with tlic introduction of (Jiristianity into Spain; 
numerous church councils (see below') were held here, notably 
in 3(/». 400 and 589, and here was the chief battle-ground in the 
long fiolitical and nJigious struggle which ended (589) in the 
triumph •<)( Spanish Catholicism over Ariaiiism. From the 
reign of Athanagild (534-547) nntil the Moorish ron(|uest in 
712, Toietum was generally regarded as the capital of Visigothic 
S[)ain. The Moori.di chroniclers grow' eloquent over the treasures 
captured by Musa and his arm\’ in 712; these are said to have 
included the “ Table of Solomon,” carved from a single flaw'less 
emerald, and a copy of tlie Psaiuis, written upon gold with ink 
made fron^ melted rubies. rohiiUda, as the city was now called, 
jirospered under the Moors, first as a provincial capital in the 
caliphate of Cordova, governed by an emir (712-1035), after- 
w’ards as an indeiXMidcnt state ( 1035-1085). Its rulers^rotccted 
the large Jewish colonv, founded extensive .silk and woollen 
industries, and made their city an important centre of Arab and 
Hebrew culture, one of the great names assoc iated with it being 
that of Rabbi Ix-n F.zra (1T19-1 174). The Sj>anish and Jewish 
inhabitants adopted the language and many customs of their 
conquerors, becoming “ Mozarabs,” but retaining their own 
creeds. In 1085 Alphonso VI. of Leon and Castile raptured 
Toledo, aided by the Cid, and in 1087 made it his capital. For 
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a time the Castilians, emulated the tolerance of the Moors, but 
the Jews were expelled in 1492 and the Arabic lanj^uage was 
forbidden (except in church Services) in 1580. Before this the 
archbishops of Toledo had become almost independent of any 
secular power; they possessed enormous wealth, and some of 
them, such as the Cardinal Jimenez do Cisneros, directed the 
policy and even led the armies of all S^ain. In 1521 Toledo was 
the centre of the revolt of the Comuncros (sec Spain : History)) 
its commercial and political decline dates from 1560, when 
Philip II. chose Madrid as his capital. The city was the home of 
Lope de Vega (1562-1635) and forms the scene of several of his 
dramas. It sulTered severely during the^tcninsular War, being 
several times occupied by the French in 1808-1812. 

Seo J- Ihaiicz Man'n, liWucrdos de Toledo (Madrid, 1893); H- 
hynch,' I'oledo (London, i8y8); A. 1 ^\ Calvtjrt, Toledo (London, 1907). 

TOLEDO, a city and port of entry, the county-scat of Lucas 
county, Ohio, U.S.A., on both banks of the Maumee River, 
about .] m. from Maumee Bay, Lake Erie, and about 95 m. W. of 
Cleveland. Pop. (1900), 131,822, of whom 1710 were negroes, 
and 27,822 were foreign-born, including 12,373 Germans, 2440 
English Canadians, and 1636 English; (1910 census), 168,497. 
Area, 28-57 sq. m. Toledo is served by the Ann Arbor, the 
lAncinnati, Hamilton & Dayton, the Cleveland, Cincinnati, 
Chicago & St Louis, the Detroit, 'foledo & Milwaukee, the 
Detroit & Toledo Shore lane, the Hocking Valley, the Lake Shore 
iv Mieliigan Southern, the MicLigan Central, tlic Pennsylvania, 
the Pt*re Marcjuetle, the Toledo, St Louis & Western, the 
Wabash, and the Wheeling 8: Lake Erie railways, by a “ belt 
line*’ (30 in. long), the Toledo Railway & Terminal Company, 
by ten inter-urixui electric railways (about 585 m.), and by the 
Waba>li (S: Erie and the Miami 8: Erie canals. A channel 400 ft, 
wide and 2r ft. deep admits the largest vessels from Lake Erie 
to th(' city. Six passenger and fn-ight steamship lines communi- 
cate with (*levcland, Buffalo, Sandusky, Detroit, Port Huron, 
Alpena, ^hu-kinac, Georgian Bay and other points on the Great 
Lakes, and the city has 25 m. of docks. 'Lhe city ])ark system 
includes Ottawa Park (280 acres), Bay View Park (202 acres). 
Riverside Park (118 acres), Central Grove Park (too acn-s), 
C'ollins Park (90 acres), Walbridge Park (67 acres), with a zoo- 
logi(‘al collection, Navarre Park (53 acres), several smaller parks 
and triangles, and a boulevard, t 8 m. long (inc'omplete in 1910), 
connecting the parks. Noteworthy public buildings are the 
County Court-house, the Public Library (about 85,000 volumes 
in T9T0), the Soldiers’ Memorial Building, the Toledo Club and 
the Toledo Museum of Art (1901 ). The city is the seat of Toledo 
University, inc'luding Toledo Medical College (i88o), which is 
alTiliated, tor clinical purposes, with the Toledo Hospital (1876). 
'rhere arc numerous hospitals and charities. 

is the port of entry for the Miami customs district, and is 
an important slapping point for the iron and coiqxa* ores and lumber 
from tlu^ Lake Sn])erior and INIichigan rof'iojis, ior jx^trole-um, coal. 
Iriiit, and .i;rain and clovcr-sced. In 1909 th<i impfuts of the port 
were valued at $012,280 and tlio exports at $0')o,79,p The capital 
invested in manufacturing under the factory system in 1905 was 
$38,043,390 (02 4 "o more than tliat of 1900). The valiie of the 
factory products in 1905 was $44,823,004 (40'2 more than in 1900). 
Foundry and machine-shop products ($4,087,497) were the most 
valuable manufactures in 1905. In flour and grist mill products 
(value in 1905, $3,070,290) 'I'olcdo is the most important city of the 
state. Other important mamifactiiros in 1905 were petroleum 
]>roducts ($'>,000,484); lumber and planing mill products 
($1 .004.274) ; wormm's clothing ($1,477,048); childreiEs carriages 
and sleds ($1,465,599); car-shop construction and reT)airs, ])y steam 
railway companies ($1.360.500)) ; carriages and wagon ($4.225,387) ; 
structural iron work ($1,102.035) ; agricultural implci ts, bicycles, 
automobiles (a recent and growing industry), pla' .xid cut-glass 
(made largely from a fine quality of sand foun xicar the city), 
tobacco, s])iccs and malted liquors. Th^ buiUlii of boats, and of 
large vessels is also an important industry. At KossCord (pop. about 
a suburb, is the large plant of the Ford plate-glass works. The 
water supply is fUuived from the Maumee River and is lilterod by a 
municipal liltration plant. 

The a(hninistratif>n of the city became famous after 1897, when 
Samuel Milton Jones (184b 1904), a manufacturer of oil machinery, 
was electetl mayor by the Re])ublican party; he w;i.s re elected on a 
non-partisan ticket in 1899, igoi and 1903, and intrCKlucod business 
methods into the city government. His honesty and sincerity in 
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business and politics gained him the nicknaTne '* Golden Rule ** 
Jones. The indepondont movement which lie started was carried 
on under Brand Whitlock (b. 1S09), a lawyer and writer who was 
mayor of Toledo in i9o(»-i9ii. The city council has 16 members, 
three electetl at large and the others by waKls, and there arc boards 
of public stn vicc, public safety, public health and cduciition. 

The site of Toledo lies within an immense tract of land, 
constituting sixteen reservations, acquired by thi United States 
government from several Indian tribes in 1795, and a stockade 
fort, called Fort Industry, was built here about 1800. In 1817 
two companies bought from the government a portion of the 
tract, at the mouth of Swan Creek, including most of the land 
now occupied by Toledo. Upon the tract farthest up-stream 
the town of Port Lawrence was laid out (in 1817). In‘^32 a 

rival company laid out the town of Vistula on the tract immedi- 
ately below Port Lawrence; in the following year thcs(' towns 
were united and were named Toledo, and in 1837 the city was 
incorporated. The “Toledo War” was a dispute over the 
boundary between Ohio and Michigan. When Ohio T(-rritory 
was tfrgtinized in 1800 its northern boundary was described as a 
line drawn from the southern extremity of Lake Michigan due 
east to the Pennsylvania line, and the official map of the time 
placed the southern end of Lake Michigan at 42'’ 20' N. hit. 
The state constitution ad(>j)ted in 1802 followed th(‘ enabling 
act in accepting this line, but made* the proviso that if it should 
not intersect Lake Erie cast of the mouth of the Miami River, then 
the northern b()undary should be a line from the southern ('ud of 
Lake Miclugan to llio most northern cape of Maumee Ikiy, and 
thence to the territorial line and to the Pennsylvania lino. In 
1805 the Territory of Michigan was organized with a southern 
boundary in accordance wit li the line extending due cast from the 
southern end of Lake Michigan ; and therefore there was in dispute 
a strip of land, about 5 m. wide at its western end and about 8 m. 
wide at its eastern t'nd, a rich agricultural region, stretching 
across portions of what arc now Lucas, Fulton and Willmins 
counties, and including all of what are now^ Ashtabula and Lake 
counties, and portions of Geauga and C'uyahoga count ies, in 
Ohio. Within the belt lay w'hat is now' Toledo, and it.s great 
importance as a lak(‘ port w'as even then clearly recognized. On 
the 29th of January 1818 the Ohio legislature accepted tjie 
“ Harris line ” (surveyed in 1817 in accordance withlHe prdViso 
of the state constitution) as the northern boundary of the Jiate. 
Acting on the recommendation of Governor Robert Lucas 
(1781-1853), on the 23rd of February 1835 the Ohio legislature 
passed an Act ext(‘nding the nortliern boundaries of what were 
then Wood, Henry and Williams count ies (lying partly within 
th(* disputed strip) north to the Harris line, and providing for the 
organization (ff new townships w'ithin this added territory, and 
for the appointment of three commissioners to re-mark the line. 
Upon the appointment (March 9, itS35) by Governor Lucas 
of the three commissioruTs to re-mark tlic Harris line* Governor 
Stevens T. Mason of Michigan ordered out a divisior^fl Mu higan 
militia, which near th(‘ end of March entered and took ])(jssession 
of Toledo. A division of Ohio nTilitia marched to Penysburg, 
on the Maumee River, about to m. south of Toledo; but both 
militias disbanded when Richard Rush, of Philadelphia, and 
Benjamin C. Howard, of Baltimore, appeared at Toledo as peace 
emissaries, appointed by President Jackson. In April s(‘veral 
members of thu part}' accompanying the Ohio commissioners 
w'ere arrested by Michigan militia. In June the Ohio legislature 
created Lucas county, mostly from the disputed territory, and 
made 'I'olcdo its county-scat. President Jackson now urged 
Mi('higan to discontinue interfe-ring with the re-marking of the 
Harris line, and requested Ohio to postpone putting into effect 
the Act of February 1835; but as petty outbreaks continued 
throughout the summer and an Ohio judge and ('ourt officers at 
Toledo were arrested in SeptembcT, he peremptorily removed 
Governor Ma.son from office. In June 1836 Congress decided 
the dispute in favour of Ohio, and in 1837 Michigan was admitted 
t(f the Union as a state upon condition of relimjuishing all claim 
to the disputed territory, but received what is now knowm as the 
Upper Peninsula (the land between Lakes Superior, Huron and 
Michigtin). 
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TOLEDO, COUNCILS 0¥{Concilw toletana). From the 5 th to 
the i6th century about thirty synods, variously counted, were 
held at Toledo in Spain. The earliest, directed against Priscil- 
lianisin, assembled in 400. The “ third ” synod of 5S9 marked 
the epoch-making con^'ersion of King Reccared from Arianism 
to Ri)man Catholicism. The “ fourth,” in 633, probably under 
thi^preiiidency \)f the noted Isidore of Seville, regulated many 
matters .of discipline, decreed uniformity of liturgy throughout 
the kingdom, and took stringent measures against baptized Jews 
who had relapsed into their former faith. The “ twelftli ” 
council in 681 assured to the archbishop of Toledo the primacy of 
Spaiij^ As nearly one hundred early canons of Toledo found a 
place m the Decretum Gratiani, they exerted an important 
inHuence on the development of ecclesiastical law, 'Ilie synod 
>f 1565 and 1566 concerned itself with the execution of the decrees 
of Trent; and the last council of Tokulo, that of 1582 and 1583, 
was so guided in detail by Philif) II. that the pope ordered the 
name of the royal commissioner to be expunged from the 
acts. • 

Sec CiiHones apostolorum ct conciliorum saeculorum, iv., tc, vL. vii., 
rcc. II. T. liruns, pays prior (Berlin. 1834^). critical text of seventeen 
councils ot roleilo (A. o. 400' oo f ) ; 1\ B. Ciariis, Die Kircheni^eschichte 
von >pantcn (Kt*i;ensL)Ui\i;, 1879); L. II. I^inclon, Munuul of 

the Councils of I he Holy Catholic Church, revised otl. (Limdon. 1893). 
1 51-109. 'rheso two summarize the chief canons. Neher. in 
Wetzer and Welte's Kirchcnlcxicon (1855-1857), vol. xi. (2nd ed. 
FreiLjiir,!^. 1899), .yives a list of 29 s\mods. (\V. W. K.*) 

TOLENTINO (am*. Tolcniinnm Picemim), a town of the 
Marches, Italy, in the province of Maccrata, ii m. by rail W. by 
S. of tliat town. Pop. (1901), 5111 (town), 1 3,197 (commune). It 
i? situated on the Cliienti, 735 ft. above sea-levcl, and was once 
a fortified town of great strength. The cathedral has a fine 
portal by the Florentine Gi<n'anni Rosso (1435), and contains 
the remains of S. Nicholas of Tolcntino (d. 1309), whose 
Ren?iissance tomb and fri'scocs illustrating the life of the saint 
l)V Lorenzo and Jacopo da San Severino are preserved in a room 
adjoining the chapel north of the high altar. 'I'he churcli of San 
Catervo contains the (‘arly Christian san'ophagus of that saint, 
which is embellished with curious relief.s. The Museo Civico 
contains anticpiities discovered during excavations near the 
town (in iSgo'i884)in the Picene necropolis, dating from the 
Sth-4th centuries B^.c. The town is the birthplace of the 
condotliere Niccolo Mauruzzi, and of the learned Francis 
Philelphus, one of the first disseminators of classical literature, 
who was lx)rn in 1398. At 'lolentino the treaty was made 
between Bonaparte and the pope in 1797, by which the pope 
ceded Avignon; and here in 1815 a battle was fought in 
which the French under Murat were defeated by the Austrians. 

TOLERATION (from Lat. tolerarCj to endure), the allowance 
of freedom of act ion or judgment to other people, the patient 
and unprcmidiccd endurance of dissent from one’s own or the 
generaHy r^bived course or view. 

TOLFA, a town of the province of Rome, Italy, 10 m. E.N.E. 
of Civitavecchia by road, 1558 ft. above sea level. Pop. (1901), 
3956. It is the cliief place in the 'folfa Mountains, an extinct 
volcanic group between Ci\ntavecchia and the Lake of Bracciano. 
Vapours arc emitted which deposit sulphur and alum, and 
some mining is carried on. The output of alum averages 4000 
to 5000 tons a year, and is mostly exported from Civitavecchia. 

TOLL, JOHAN KRISTOFFER, Count (1743-1817), Swedish 
statesman and soldier, was born at Mdllerdd in Scania. Toll 
came of a very ancient family, of Dutch origin, which can be 
traced back to the 13th, but migrated to the Baltic provinces 
in the i6th century. Toll’s father was one of Charles XII.’s 
warriors, his mother a descendant of the aristocratic Gycl- 
lenstjcmas. In his youth Johan KristolTer served in the Seven 
Years' War, and then, exchanging the military for the ’civil 
service, became head ranger of the county of Kristianstad. 
During the riksdag of 177^-1772 the dominant “ Caps ” deprived 
him of his post, and Toll, shrewdly guessing that the king was 
preparing a revolution, almost forced his servici‘s on the con- 
spirators, Gciran Magnus Sprengtporten (g.v.) declaring that a 
HLin who knew so much of their most secret plans must either 


“ be killed or squared." To Toll was assigned by far the most 
dillicult part of the enterprise. It was his business to secure 
the important southern fortress of Kristianstad. Two days 
after the coronation, on the 31st of May 1772, he set forth from 
Stockholm with twenty-two pounds wherewith to corrupt a 
garrison and revolt a province. He had no sort of credentials, 
and the little that was kno^Ti about him locally from the oflu ial 
point of view was not to his credit. Finally, in the fortress 
itself there was but one man known to be a safe royalist, namt ly. 
Captain Abraham Ilellichius. On the 21st of June Toll reached 
Kri.stianstad. By sheer bluff Toll first won over Ilellichius, and, 
six weeks later (August 12), the whole garrison of Kristian- 
stad, arresting the few officers who proved recalcitrant; takin 
possession of the records and military chest, and closing the 
gates in the face of the “ Cap ” high commissioner who had 
been warned by the English minister, Jolin Goodcridi, that some- 
thing was afoot in the south. Seven days later Gustavus lIJ.’s 
coup iVetat at Stockholm completed the revolution. Toll was 
liberally rewarded and more and more frequently employed 
as his genius as an administrator and his blameless integrity 
came to light. His reforms in the commissariat department 
were epoch-making, and the superior mobility of tlie Swedish 
forces under Gustavus III. was due entirely to his initiative. 
But it was upon Toll's boundless audacity that Gustavus chiefly 
relied. Thus as Gustavus, under the pressure of circumstances, 
inclined more and more towards absolutism, it was upon Toll 
that he principally leant. In 1783 'I'oll was placed at the head 
of the secret “ Commission of National Defence " which ruled 
Sweden during the king’s absence abroad without the jn-ivily 
of the senate. It was he who persuaded the king to summon 
the riksdag of 1786, which, however, he failed to control, and in 
all Giistavus’s plans for forcing on a war with Russia 'foil was 
initialed from the first. In 1786 he had already risen to the 
rank of major-general and was Gustavus’s principal adjutant. 
It was against Toll's advice, however, that Gustavus, in 1788, 
began the war with Russia, 'foil had always insisted that, 
in such a contingency, Sweden should lx* militarily as well as 
I diplomatically pn'parcd, but this was far from being the case. 
Nevertheless, when the iru'vitable first disasliTs happened, 
'I'oll was, most unjustly, made a scapegoat, but the later suc- 
cesses of the war were larg(*ly due to his care and diligiaicc as 
commissary-general. After the death of Gustavus HI. Toll 
was for a short time war minister and communder-in-chief in 
Scania, and subsequently was sent as ambassador to Warsaw. 
Unjustly involved in the so-called “ Armfelt conspiracy," he 
was condemned to tvvo years’ imprisonment; but was fully 
reinstated when in 1796 Gustavus IV. attained his majority. 
At the riksdag of Norrkoping, 1800, he was elected marshal of 
the Diet, and led the royalist party with consummate ability. 
On this occasion he forced the mutinous riddarhus to accept 
the detested “Act of Union and Security” by threatening 
to reveal the names of all the persons suspected of complicity 
in thfc^ iimrder of the late king. Subsequently he displayed 
great dipjomatic adroitness in his negotiations with the powers 
concerning Sweden's participation in the war against Napoleon. 
In the Pomeranian campaign of 1807 Toll assisted in the defence 
of Stralsund. The fortress was compelled to surrender on the 
20th of August by Marshal Brunc, whereupon the Swedish 
army of 13,000 men, which had retired to Riigen, settmed irre- 
trievably lost. It was saved hy 'Poll, who cajoh'd the French 
marshal into a convention whereby the Swedish army, with 
all its muhilions of war, was permitted to return unmolested 
to Sweden (September 7). For this exploit Toll received his 
marshal’s baton. It was in the camp of Toll, then acting 
commander-in-chief in Scania, that Gustavus IV. was about to 
take refuge when the western army rebelled against him, but he 
was arrested in the capital before he could do so. loll retained 
his high position under Bernadottc, who, in 1814, created him a 
count. He died unmarried. 

Sec R. NLsbet Bain, Gustavus III. and his Contemporaries (London, 
1H95) ; K. N. Lilickrona, h'dltmarskalken Grefve J . K. Toll (Stockholm, 
1849-1850). (K. N. B.) 
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TOLL (etymolop^icxilly, that which is numbered or counted; 
from a common Teutonic form, cf. “ tale,” “ tell ”), a sum of 
money paid for the use and enjoyment of a privilege or advan- 
tage. i n England it is now usually a sum of money ; but formerly 
tolls in kind were frequent. Among the sins of the Miller in 
Chaucer's Prologue is that he could tollcn thryes,” in that he 
was cleA'cr enough and rogue enough to subtract thrice the legal 
allowance from the corn he ground. In a note to the Heart 
of M idiot hiaHy Scott asserts that the name of Lockman given in 
Old Scot s to the hangman was because he was entitled to take a 
lock or fixed toll out of every bcdl of meal ^’xposed in the market 
for sale. An act of 1796 for the regulation of mills, substituting 
a money payment for tolls of com in kind taken by millers, 
makes an exception for tolls taken by custom in soke mills. 
The Wrights and Measures Act 1878 enacts that all tolls arc 
to ]:)c charged and collected according to imperial weights 
and nu asures. 

Th(^ word “ toll ** in early limes had various mcianings, thus 
it is dclinccl by (Uanvillc^ as the liborty of buying and selling in ono*s 
own land : “ tot, quod uos ruKowus thelonewn, scilicet tibertatem emendi 
ct vendrudi in terra sua. It also signified the right to bo free of foil, 
but this implies a more general signification ol the term, the right 
to take and the thing so taken. It fornmd the most obvious source 
of revcMiuc in the early English boroughs; goods coming to market 
or passing through the borough paid toll, to this extent the praclicc 
still exists in various Eurojxian countries under the name of octroi 
(q.v.). Private lords also levied lolls, but those in no case were 
levied iheorelically at plcasun;, all ultimalely d(‘pending noon some 
real or feigned grant from the Crown, Imposts liy the Crown arc 
more properly taxes, tliough the name was frequently used, as in 
mutatolr, an arbitniry and vexatious impost levied lill Kdward lll.'s 
tilin', usually on wool. Such payiiKuits might bring freedom from 
other exaclions. We learn from Donu^sday Cook that tlui men of 
Dover who paid the king’s dues theni were <piit of toll throughout 
all England. Many subsequent charters granted the like, or even 
greater iinmimities from loll to favoured folk. In modern English 
law toll is eitln'r an inci<](Uit of a franchise, as of a market or fair, 
or is ind(^pendent of franchise. In the latter case it is claimed by 
prescription, as toll traverse or toll thorough, or is creatc^d by act 
of parliament, as in the case of turnpikes, railways, harbours, navig- 
able rivers ami canals. Toll traverse is paid for passing over a 
private way, bridge or ferry. No consideration need be proved, 
'foil thorough i.s jiaid for the use of a highway. In this case, if 
charged by a private p(;rson, .some consideration, such a.s repair of 
the highway, must be shown, as such a toll is against common rigid. 
At common law a toll must be reasonable. 'I'he .same }>rinciple 
appears in various acts of parliament. The Statute of Westminsfer 
the Idrst inflicts a penalty for taking excessive toll. 'Pho Railway 
Clauses Act 1845 provides for the equality of tolls, that is, tliat all 
persons and classes of goods shall in like circumstances be treated 
.dike as to charges. A right of distress is incident to the right to 
toll, hut the distress cannot be sold unle.ss an act of parliament 
I'xpressly authorizes the sale. 'Polls are not rateable, unless they 
arc appurtenant to land. Exemption fixun tolls may bo claimed by 
the prerogative, by grant or prescription, or by act of parliament. 
The king and queen consort pay no toll, and the Crown may grant 
to another exemption from toll. Turnpike tolls, bridge money and 
causeway nuiil were abolished in Scotland by the Roads and Bridges 
Act 1878 as from the ist of Juno 18S4. In England tolls "on 
roa<ls and bridges arc now only payable in a few places. 

In the United States tolls are a subject for state IcgislationT unless 
they ahcct the whole commonwealth, when they are deglt with by 
acts of congress. A city may levy rciisonablc tolls in a market 
established by itself. A shunpike, or road constructed to facilitate 
evasion of tolls on a turnpike road, may be closed by injunction. 

The question of tolls was at one time an imiiortiint one in inter- 
national law. Tolls were exacted on certain straits and tidal rivers 
by virtue of the sovtiroignty of a particular state. Notable instances 
were the Scheldt tolls and the Sound dues levied by Dennuirk. 
These la.st were justified as a return for the Pights maintained on 
the coast and the terror to pirates ins])iretl by the castlijof Elsinore. 
In i<>5Q. owing to the united efforts of England, France and Holland, 
an unvarying rate was arranged. 

See Pollock and M.aitland, History of English Law (1895); Pease 
and Chi tty, Markets and Fairs (1890); Cunningham, Growth of 
English Industry and Commerce (1903). 

TOLLEMACHE (or Talmash), THOMAS {c, 1651-1694), 
British soldier, was the second son of Sir Lionel Tollemachc, 
Bart. (d. 1668), of Helmingham, Suffolk, aFthoiigh an idle report 
of the time made his mother, Elizabeth Murray (d. 1698), after- 
wards countess of Dy.sart and duchess of Lauderdale, the mistre.ss 
of Oliver Cromwell. In 1678 he became captain in the Guards, 
with which he served in Tangier, and in 1685 he was made 


lieutenant-colonel of a regiment of fusiliers, but almost at once 
he gave up his commission because he disliked the proceedings 
of James 11 . , and became colonel of an Anglo-Dutch regiment, 
usually stationed in Holland. At the he.ftl of his men he landed 
ill England with VV'illiain of Orange in 1688 and was made 
governor of Portsmouth and colonel of the Coldstream Guards^ 
while in 1689 he was chosen an English member of partiamiint. 
With the Colds treams he served William 111 . a’t the battle of* 
Walcourt, and then as a major-general in Ireland, where in 
1691 he gained fame at the liattle of Aughrim and at the sieges 
of Athlone, Galway and Limerick. He then went to the Nether- 
lands and added to his high reputation by his conduct. jU tlie 
battles of Steenkirk and Neerwinden. In 1694 Talnia^, as 
he was generally calkxl, proposed an expedition against Brest, 
the leadersliip of which was given to him. The fortifications, 
however, witc too strong, and although he led on the English 
troops with great gallantry they were beaten off with heavy loss. 
Talimish hiiiisvlf was wounded, and returning to Plymouth he 
died there on the 12th of June 1694. He was buried in Ilclming- 
ham church, where a long inscri])tion summarizes his life. 

TOLSTOY, LEO (1828-1910), Russian novelist and social 
reformer, was b.orn on the gthof Sept (‘mber (August 28) 1828, in 
the home of his fathers — Vasnaya Jkilyana, near Toula — a large 
country house (not the present one) built in a seve-rely formal 
.style, with Doric pillars and architraves, standing solitarily in 
a typical Ruhsiaii landscape. The Tolstoy family, to whom it 
had belonged fur sc'vcral gciuTalions, was originally of German 
extraction, and had settled in Russia in the days of Peter the 
Great. The first anc(‘Stor of distinction was Petr Andreevich 
^Tolstoy ((/.7;.). llis descendant Nicholas (the father of the great 
author) was born in 1797. After serving for a short time in 
th(‘ army he retired in 1824, and led the life of a Russian boyar. 
By his marriage with thi* pri^.c^‘ss ^laria Volkonsky, Count 
Nicholas in a great measure rebuilt the family fortunes, \fhich 
had falkm into decay during tlie two previous decades. Ckiimt 
J.(‘o Tolstoy was the youngest but one of the five children of 
this marriage, and lost his motluT when he was barely three 
3'cars old. Six yt'ars later his fatlii'r died also, at the age of 
forty-one. As a child, Tolstoy, though observant and yiougl^tiul, 
showed no marked talent. Ho was j)lain and verf sensitive on 
the point, suffering keenly for want of notii’i" and affection.^ This 
sensitiveness led him as he grew older to hide himself away from 
his playmates and spend hours in lonely brooding. He describes 
in Childhood how, one day, it dawned suddenly upon his mind 
that Death was ever lying in wait, and that to be 
happy one must enjoy th(* present, uni'onccrned with 
the future. Whenmpon the youthful Epicurean flung aside his 
books and pencils, and, stretched on his bed, fell to munching 
sweetmeats and reading romani'es. But Tolstoy’s childhood 
was not without its share of wholesome pleasim^ Hunting 
and shooting, the delight of the Russian noble, occupied much 
of his father’s leisure, and from his carlie.st years the boy was 
wont to accompany his parent. At other times he was quite 
happy sitting beside his father’s coachman on an expedition 
to one of the neighbouring towns, or with his brothers running 
in and out of the stables and coach-houses. The tedium of the 
schoolroom and the reproofs of his tutor made a reverse side to 
the j)icture, but did not prevent this fund of early memories 
from being, as he writi's, “ ever to be treasured, and fondled 
again and again, serving as a well-spring from which to draw 
my choicest treasures.” After his father’s death at Moscow, 
in 1837, Tolstoy and his brothers were placed under the guardian- 
ship of his aunt, the countess Ostcn-Sacken, and in the care 
of Mmo Krgolskaya, a distant relative. 'The former died, 
ho\yever, in 1840, and the charge devolved on another aunt, 
Mmc Jushkov, who lived in Kazan. Mme Jushkov was 
a typical Russian lady of her class. Keeping open house, 
4 ^ond of^ gaiety and society, lier ideas on moral questions were 
liberal in the extreme. Tulsfoy was eleven years old when 
he became subject to her influence — an influence which he 
subsequently regarded as having been the reverse of beneficial. 
A French tutor was engaged for him and his brothers, prior 
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to tluir cntranrc into the university of Kazan. Outside the 
hours of study Tolstoy spent his days either in solitary rambles, 
during whieh he reflected on the problems of life, or in violent 
exercise at the gymnasium (the only form of athletics enjoyed 
by boys of his position in Russia). Thus the ])liysical and 
philosophical mipulses of his nature were developed in (‘qual 
measure, and these two conflicting fon'cs Ixgan their lifelong 
duel. Only in later years has the philosopher sometimes seemed 
to outweigh the man of action in Tolstoy's vigorous personality. 

In 1843, fifteen, he entered the university of 

Kazan, and gained with his college cap and uniform what he 
At cMP prized most, his independence, llie lax rule of the 
university — which was of no high scholastic repute, 
giving ready admittance to the sons of the rich and nolile — 
enabled him at the same time to enter the world of society and 
study its complex problems at leisure. Kazan was in those days a 
real paradise for sui'h as sought happiness in social excit<‘ment, 
dining and dancing. No city in Russia was so given up Ip the 
pursuit of pleasure. Among the'so scenes of luxury and licence 
the students played a prominent part. Amid such influences the 
boy Si)on ripened into the man. 'I’he ('onstant succession of balls, 
picnics anci parties wearied and disgusted him. 'The pag(‘s of 
Youth arc eloquent of deadly ennui. He is for ever seeking 
''Her," engaged in an undefined “ pursuit of the Well-beloved,” 
with a half spiritual, half physical longing. At intervals in this 
quest of the unknown he devoured the no\'elists of his day, 
chiefly Dumas and Kugtau* Sue. He already thought deeply on 
the object of existence ; forming new’ ideals, aspiring to noble 
deeds, seeing himself in imagination now a passionate lover, 
now’ a leader of men. He w’as always tr} ing to be original, 
and to tread unbeaten tracks. Partly in coiise(|uence of this 
feeling, he determined to enter the school of Eastern languages. 
His first attempt was unsucc essful, but finally passing in through 
the medium of a supplemental examination, he took up Arabic 
and Turkish. These studies, however, proved uneongenial 
to his versatile nature, and failing to distinguish himself in 
them, he turned his attention in 1845 to the sc'hool of law. Here' 
he met wdth ecjual discouragement. The profesiairs — all (Ger- 
mans, anrlipany of them not knowing enough Kus.siaii to make 
themselves imderstood — were favourite bulls for the students' 
wit. ' There was practically no serious teaching, nor any per- 
sonal interest shown in the pupils. Tolstoy’s evil gc'nius had 
once more ca>;t him in stony j)lac(*s and left him to work out his 
ow'u salvation. History, religion and huv now’ claimed his 
attention in his final efforts to gain the university diploma. 
In religion his opinions had undergone a great change. From 
the child’s unthinking acquiescence in a hereditary faith had 
sprung absolute unbelief. History he held a useless form of 
knowledge. “ Of what avail,” he said, “ to know what happened 
a thousaiK^^vears ago ? ” Hence h(‘ neglected the lectures on 
these sbbjccAs, absented himself from the; examinations, was 
confined in the university gaol for irregular attendance, and 
efided by coming out but moderately well in the? yearly ex- 
amination. 'Phe conviction that he was wasting his time forced 
itself upon him. An idle, dissipated life had told upon his 
health, and early in 1847 Tolstoy asked permission to go down, 
** on account cf ill health and private reasons.” Thus ended his 
college life, which from an (xlucational point of view he had 
treated as a jest. Somewhat of an enigma as he was to his 
companions, with his alternate fits of feverish gaiety and melan- 
choly abstraction, aristocratic hauteur and liberal views, there 
was yet found a little band of students to accompany him 
on the first stage of his jcnjrney lK)incw'ards. While probably 
admiring the original bent of his mind, they litilc dreamed their 
late comrade would one day be acclaimed as Russia’s grci\test 
thinker and novelist. 

Tolsto)* went back to his estates with fresh hope and energy, 
determined to ameliorate the condition of his peasantry and fulfii 
The the duties of a landlord. Rumours had reached 

Youthful him at Kazan from time to time of the recurring 
Reformer, famines, revolts and miseries of the serfs. In 1847, 
as often before, the crops failed to suffice for the needs of the 


starving people, and w'holc districts set forth to petition the 
tsar for food. Here w^as a vital problem requiring prompt 
solution. In the course of desultory reading at the university 
he had studied the writings of Jean Jacques Rousseau, and the 
Froncliman's pl(‘a for Nature, honest work and simplicity of 
life, had impressed him greatly. Fired with enthusiasm, he 
now entered heart and soul on the task of realizing this ideal. 
Unfortunately, he was as yet w'ithout sufl'icienl moral stamina 
to withstand nrurring disappointments and to eoinbat the 
suspicions of the serfs. 'Phe youthful reformer lacked the 
patience necessary to deal with the deep-rooted mistrust 
engendered by }’ears of oppression and neglect. Aft ( r six months 
of struggle with this discouraging state of things he temporarily 
gave up the alten^pl, and we find him in St Petci^burg taking 
up for a time the broken threads of his education. But with 
the restlessness of transition strong upon him he soon returned 
to country life, and in eoinj)iiiiy with his brother Sergius 
gave himself up to hunting, garnl3ling, carousing with Zigani 
dancers, anfl throwing all serious thoughts to the winds. The 
J.muUonVs Morning may be taken as a picture of this stage 
of 'J’olsto} ’s life. 'Phe ine^’itabl(‘ rcac'tion soon came. Op- 
pressed by debts and difliculties, in the spring of 1851 he 
betook himself to the Caucasus, where his cl<k‘st brother 


Nicholas was stationed with his n‘giinent. At INatigorsk, at 
the foot of the mountains, he naited a cottage for about 
twelve shillings a month, and lived there with the utmost 
frugality. 

Pinally his bnqher’s persuasions, aided by the influence 
of rilalions in high places, led him to enter th(‘ army. Hi* 


passed th(' necessary examination at Tiflis, and 
joined the artillery in the autumn of the year. 
At that time Russia was much disturbed by the 


Enters the 
Army, 


lawlessness of the Caucasian races. Bands of Circassians 


were constantly on the move, plundering and looting. The 
punitive expeditions in which 'J'olstoy took part were his first 
taste of warfare. Neither lii.s nijlilar\' duties nor his love of 


sport entirely absorbc'd him, hc)we^’er. The great pow’er which 
had hitherto lain dormant now awc.)kc. He Ijegan to write, and 
within the next fewv yc'ars produced some of his finest works. 
Nc'krassov, the editor of the Russian Contemporary ^ acrepted 
Childhood y the young author's maiden effort. In aceordaiice 
with the common practice, lie reendved nothing for the MSS. 
I^ublicalion of a first attenipl was eonsidcTcxl ample payment in 
those days. 'Polsto)’ was now twtnly-four years of age. Child- 
hood was followed by The Landlord's Mornitv^i^y Boyhood and 
Youth, in cjiiiek succession. His c-arly aspirations were revived 
in these pagc\s, which reflect tlie doctrine's of Rousseau. “ You 
neither know’ what happiness is nor what life is,” he writes to 
expostulating friends. “ Once taste life- in all its natural bc’auty, 
happiness w ill consist in being with Nature, seeing her, c’ommun- 
ing with her.” His philc^sophy ncjt withstanding, Tolstoy fc‘lt a 
pardopablc' desire* for ])romolion, whicdi was slow^ in coming to 
him. Some ve rses ascribed to him (an authorship never de'nied) 
making ffm of the general during the siege of Sc'bastopol, w^hich 
appeared in print, ma}’ possibly h:i\c had somc'thing to answer 
for. Be that as it may, the sfiirit of unrc'st and dissatisfac- 
tion was moving Tolstoy to return home, when rumours of 
hostilities arose, and the Crimean War burst intej flame. He 
promptly volunteered for lu'tiw seTvie e, and asked to be allowed 
to join the army on the Danube*, under the command of Brince 
Gortchakor. 


In the early part of 185.* we* find him cnc'amped before the 
walls of Silistria, a town of J Bulgaria, which Gurtchakov had 
invested. At the very height of the bombardment, 
however, Austrian intervention prevailed, and the 
siege w'as raised. The din of battle was hushed and r mea. 
revelry took its place. At the ball whicli promptly celebrated 
the event Tolstoy fe'lt ill at case. The joyous music ajid babel 
of tongues jtarred on bis sensitive ear, fresh from the riiuans of 
the wounded and dying. He went up to the j^rince and asked 
leave to start for Sebastopol. Permission being grante d, he 
hastened from the ballroom, and left Silistria without deilay. 
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lie now exchanged the ofTensivc for the defensive. Shot and 
shell fell like hailstones on the bastions of Sebastopol. Courage, 
fortituile, presence ol mind were at every moment demanded, 
while as.^ault followed assault, until at last the overwhelming 
strength of the allies compelled the Russians to retreat. Through- 
out that trying time Tolstoy chcere^l his companions, whiling 
away many a weary hour with jest and story. Amid this 
“ wrack iul siege of battering daj's ” he wrote those Tales from 
Schastoj^ol which earned him instant literary celebrity, and 
caused the emperor Nicholas to issue special orders that he should 
be reniox ed from a post of danger. An oftWdal despatch recount- 
ing the events of the siege was next writtc^n l)y Tolstoy at the 
command of his superior ollicer, and with the charge of this 
chK'umi iit he was shortly aftcTwards sent to St Petersburg, 
lie was ne\'er again on the Held of battle. 

'lolstny returned home with new impressions. Sad at heart 
and sic k of the horrors of war, he came back with a feeling of 
broth(*rly love for the common soldiers, whom he 
^c^ersbur cpiiet deeds of courage 

and devotion, fighting for their country witliout 
hope of reward, without fear of death. He contrasted 
them with the more self-s(‘eking nobles, and felt their supe- 
riority. 'riie stirring scenc.-s through which he had passed, the 
sirnide faith of his men, all had h(‘lp(‘d to renew his bc^lief in 
Go(l. Frecedc'd by th(‘ fame of his descriptions of Sel)astopol 
and the Caucasus, he arrived in St Fetersburg to find himself 
the object of a general ovation. The Sovreineitnih (('oti/em- 
por(iyy),]n which Tolstoy’s first work, Chi Id hood, had appeared, 
numbered among its contributors the foremost writers of the 
day. To be admitted to their ranks was c'unsidex'ed by them an 
hciiiour equivalent to the award of a jauteuil in the Frenc'h 
Academy. The\' welcomed Tolstcj)' with open arms, the veteran 
novelist, Turgeniev, in particular hastening to greet him on his 
arrival, and begging him to make his house his home. Society 
was equally eager to open its doors to the young soldicT-author. 
His vivid and dramatic pi('turc‘s of the war had bec’ii widely 
read and had (T(?atc‘d a profound sensation. The great c^lTicial 
world of St Pelerslairg proceeded to offer him a brilliant s(‘ries 
of cmtertainnuaits in which he found himself the central figure. 
It is not surprising that this combined adulation from literary 
men and society overi'anu; for a time the growing asceticism 
of his character. ^Vt it also in a measure hastened its develop- 
nuait. Even while borne swiftly on the current of pleasure, 
his strenuous nature gradually reasserled itself. In the pages 
of My Conjession I'olstoy (k'seribes the phases of this mental 
unrest, 'fhe narrowness of a literarv cli(jue soon became irk- 
some to his dominant character. His passionate desire for 
truth brought him into freejuent conflict with those who paid 
more regard to convention. With Turgeniev especially he 
found himself ('onstaiitl)' at variance. A friendship between 
natures so diametrically opposite, bt'tween two men who might 
be described as leadcTS respect i\'cl\' of the old and the new school 
i)f thought, could not long subsist. Mutual admiration* does 
not imply sympathy. Turgenie\’ presently wrote to^a friend, 
“ I regret I cannot draw lU'ariT to Tolstoy, our views are so 
oppos(*d, the one to the othiT.’^ And Ihesti dilTereiices of opinion 
gradually led to a compl(‘te estrangement. On the other hand, 
in Fet, the poet, he found a lifelong friend. Others of his inti- 
mates w^ere Nekrassov, the editor of the Contemporary, already 
mentioned; Katkov, the celebrated journalist; Droushinine, 
Grigoroviteh, Fet, and Ostrovski, the dramatist. ^ 

While Tolstoy was thus waking to a sense of distaste for his 
environment, a great event was pending. With the accession 
Russian Alexander IF. in 1855 a^wave of progressive policy 
Popular — set in motion by the tsar himself — stirred the 
Movement, bureaucratic circles of Russia, and while fiercely 
resist(*d by some of the nobility, met gcmerally with cordial 
encouragement. The eman('ipation of the serfs became the 
burning (juestion. “The People I” and “Progress!’* were 
the cries quickly caught up by the press of Russia and of 
Germany also. It was in Germany, indeed, that the novel of 
humble life sprang into being, Gotthelf leading the way with his 


tales Vli the Serf and Cli the Tenant. >\.ucrbach followed with 
his village stories, which opened a new' w'orld of thought; Stifter 
and a host of others brought up the rear. This new impulse in 
literature soon spread to Russia. Turgerftev in his Sportsman s 
Tales, Grigoroviteh in The t illage ixrxd Anton Goremiha,^howi:{\ 
their sympathy with the moujik. But above all jthens, Tolstoy 
was mo.st deej^ly and lastingly affected. Awaxened fty this 
echo from w'ithout of his own inmost yearnings, he realized at* 
last the true bent of his mind. “ The Feople ” became his 
watchword. One increasing purpose h(*nceforth ruled his life, 
and gradually brought into harmony the inequalities and con- 
tradictions of his character. Roused from the inertia whj^had 
been caused liy nerves and hypochondria, he wrote Polikoushka, 
a painful story dealing with the ills of serfdom. His active 
brain th(Mi turned to considering the meaning and scope of the 
catchword “ Progress,” and fully to do this he determined to go 
abroad and stud)' the edu(‘ational and muni<‘ipal systems of 
other countries. He finally started for Germany in January 1857. 

Ibfstoy only three times ('rossed the Russian frontier, and 
these journeys were all between 1857 and 1861. On his first 
trip, GcTmany and Italy wttc hurriedly visited. He 
also made a short stay in Paris, which had attrac- rrave/^ 
t ions for him in the societ y of several Russian friends, 
among whom w^ere Nekrassov and Turgeniev. A\ ith-thc latter 
he hacl not yet come to open rupture. From Paris he went to 
Lucerne. An incidimt which occurred th(‘re, and is reproduced 
in his semi-aiitol)iogTaphical Lneerne, shows the workings of his 
spirit. 1 le tells how a wandering musician stood one day in the 
hotel courtyard, and after his performance asked in vain for 
alms from the convivial c rowd assembled. 'I’olstoy, in the person 
of the hero, then indignantly (ame to the rescue, brought the 
poor minstn*! into the hotel, and, moved to wrath with the 
•hurlish waiters who ware* unwilling to serve him, ordered a 
private room wIktc he himsell supplied his giu'st’s waints, and 
sent him away happy with a double lining to his poc'kets. Of 
his successive journeys westwairds, the third alonc' was of long 
duration and of corresponding importanca' in its results. Prior 
to this last visit to foreign parts, his time was spent between 
Yasnaya Polyana and MOscow, often in lh(‘ coriij^a^iy oLhis 
friend Fet. On a bear-hunt together, 'Foist oy narrowly es^iped 
death, an incident which he graphically dej^Tibes in his Fourth 
Kcading-book for Children (2olh ed., rgoo, (Ac:.). Fet also 
mentions it in his Feminiscences. His departure was finally 
hastened by the sci ioiis illness of his brother Nichcjlas, who had 
gone to France to recruit his failing health. Tolstoy, after halt- 
ing in Berlin and Dresden, joined him, but only to endure the 
grief of witnessing fiis end. Nic'holas died on the 2o1h of Sep- 
tember i860, and 'Folstoy’s letters of that period show how deeply 
he was affc'cted by the d(‘atli of his brother. It gave a yet more 
serious turn to his thoughts. In a letter to Fet he r^^erts to his 
old trouble, the enigma of life. “ In truth,” he mite^, “ the 
position in which we stand is terrible.” This mental gloom 
probably still hung over him during his wanderings throiigli 
Italy. 'Fhere is no record of his impressions of Rome, Naples, 
Florence. Turning his footsteps northwards, however, he began 
to take renew'ed interest in social conditions, elementary and 
monastic education, and the general subject of his quest. From 
Paris (where his friemd spoke of him as “ singular indeed, 
but subdued and kindly ") he W'ent to London in j86i, no 
notew'orthy incident marking his brief visit. 

The syiring of r86i found him once more at Yasnaya Polyana, 
where some little time before he had forestalled the Emancipa- 
tion Art by freeing all the serfs on that estate. He Educational 
now began digesting the mass of information he Bxperh 
had acquired abroad, eager to put his ideas into 
practice. The feelings with which he reviewed his expe- 
riences were largely those of disappointment. Of 4 he edu- 
('Ational ^systems of Italy, Franc e and Germany, that of the 
last-named country alone earnra his y)artial approval. While 
there he visited the universities, prisons and working-men’s 
clubs. He made the acquaintance of Auerbach, and was greatly 
influenced by his ideas on village schools. He was also much 
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impressed by the novel institution of the kindergarten, to which 
Frobel, the great educationist, was devoting all his energies. 
Determineil to follow these lines, he sought and ohUiincd per- 
mission to open a scJfool. In his zeal he also started an edu- 
cational journal called Yasnaya Polyana. This journal now only 
exists its a lit(|*iiry curiosity, but the essays published in it have 
ali beef! reprinted in his collected works. 'Fhc time for opening 
the sc:liool wa^ well chosen. 'Fhe liberal s])irits of Russia had 
gained the day and won a great victory. Just two months 
previously the decree of emancipation (February iS6i) had been 
sent forth. The air was rife with schemes for the betterment of 
the jje^xsantry. A new era seemed to have begun. Tolstoy’s 
schcKuwas essentially “free.” “ Kvery thing tliat savours of 
compulsion is harmful,” he said, “ and proves either that 
the method is indifferent or the teaching bad.” So that not 
only were no fees paid, but the children came and went as they 
pleased, learned what they pleased, and witc siildected to no 
sort of punishment. It was the duty of the teacher to fix the 
pupils’ attention, and his the blame if they failed to learn. 

“ The student," said 'I’olstoy “ must have the right to refuse 
those forms of education which do not satisfy his iri-tiruts. 
Freedom is the only criterion. W'e of the older generation do not 
and carin(^t know what is necessary for the younger." On these 
principlos-the Ve.snaya Polyana school was started in a house 
near that of Tolstoy. II(‘ himself taught drawing, singing and 
llihile history. The Old restament was his handbook; he held 
it as indispensable in any course of instruction, a model for all 
books. Doubts ;uui fears sometimes assailed him, still for a year 
all went well. Other schools were opened on the same lines in 
the (listrid, and success seemed assured. ]. 5 ut the eyes of the 
government inspectors had long been suspiciously fixed on them, 
and a correspondence on the suliject presently ('usued between 
the ministry' of education and the home department. The 
vi'rhicl passed by the former was free from overt animus. 

“ The .ictivity of Count 'lolstoy deserves respect and should 
win co-o[)eration from the ecliu'iitional di'parlment, althougli it 
( ar.not agr(‘e with all his ideas; ideas v.hich he will in all proba- 
bility abandon on due consideration " (Octol)er 1862). Yet there 
was a subtle threat conveyed in these last words which was | 
])r()bably noft without eff(‘ct. Signs of discouragement grew 
visible. We find tlje enthusiast complaining that his masters 
desert him, his pupils fall awaiy. d'hc plague of inquisitive- 
visitors annoys him. At the end of the second year the schools 
were closed, the journal discontinued, and '1 olstoy, di.sheartened 
and sick, “ more,” as he writes, “ in mind than body," betook 
himself to the heallh^ul quiet of the steppes, to breathe fresh air, 
to drink koumiss and to vegetate. This was the end of his 
educational experiment, the aim of which w'^is rather to develop 
the character than to educate in the ordinary sense of the term. 
When lat^ he asked leave from the authorities to reopen the 
school.7, it wiis peremptorily refused. 

His socialistic theories wa-re now fully unfolded. In his view 
the people were everything, the higher classes nothing. The 
latter had misinterpreted the meaning of “ progress,” imagining 
it to be synonymous with education; and hence compulsory 
teaching had been resorted to, with harmful results. Reading 
and writing played but a small part in forming a man’s mind jxnd 
fitting him for life. They merely rendered him more articulate. 
These questions should be left to the people themselves. 
Their demands W'ere very’’ clearly expressed. They knew what 
they wanted, and were thoroughly convinc(?d that “ in the great 
question of their spiritual development^ they would neither take 
a wrong step nor accept that which was false.” Such was in 
sul:>stance Tolstoy’s doctrine. “ The people,” he affirms, “ are 
stronger, more independent, more just, more human, and, above 
all, more necessary than the upper class. It is not theyNvho 
should cyme to our .schools; wc should learn of them.” This 
desire to subvert society is akin to the philosophy of Rousseag, 
as expressed in £7)11! e (livre ivf) 

“ C'est Ic jxniplc qni compose le genre hiimain ; ce qiii n'est pas 

E euple cst si peu fie chose, quo ce n'est pas la pcjine dc Ic compter. 

/homme est Ic m/^rnc flans tf^is les si ccla cst. les ^*tats Ick 

plus nombreux meritent Ic plus de respect. Devant cdui qiii 


pensc, toiites les distinctions civilcs disparaissent : il \ oit les memos 
liassions, les mdmes .sentiments dans le goiijat ct d.ms rhommo 
ilhistre; il n^ydiscerne (pie leiir langage, qu'un coloris ]>lus on moins 
iip]>retc. . . . Kliidiez les gens de cet ordre, vous verre/ cpie, sous un 
autre langage, ils ont autant d’esprit ct plus de bon sms que vous. 
Kcspectcz done votre espece; songez qii'ello cst compo (?c essentielle- 
meut de la collection ilcs pcnplcs; (pic (piand tons b s rois ct tons 
les philosophcs (ui scraient 'i‘)tcs, il n’y paraitrait gui rc, ct que les 
chose.s n*en iraiont pas plus mal.” 

While d'olstoy's theories were thus in course of practical 
solution, his literary powers suffered eclipse. Tiirgeniev, who 
lived near him in thc^ country, W'rites in disgust that he “ has 
][ro\vn a long beard, leaves his hair to fall in curls over his ears, 
lolds new'spapers in detestation, and has no soul for anything 
)Ut his property.” Indeed, his time was fully taken up, for 
A'hile still occupied in supporting the school, lu' had albnved 
himself to be nominated to the position of “ Arbitrator,” which 
he held for a year and some months (t86i i86j). ffe/ations 
This was an arduous post. The arbitrators wt re with the 
appointed und('r the Law^ of Emancipation to Peasantry. 
supervise the distribution of land, to adjust the taxes, define 
the conditions of purchase, and decide all matters in this con- 
nexion. These duties were after his owm heart, and he went to 
vork with a will. Every day he had difficult points to deal with, 
deputations of peasants coming to see him, the new law and the 
rights it bestowed on them having to be explained. The hardest 
of all Tolstoy's tasks was to remove the suspii-ion and mistrust 
felt by the serf towards the landlord. On the other hand, he 
had to contend with the nobility of the district, who were well 
aw'are of the side on which his .sv inpathies placed him. For a 
year and a half he tried ('nergetieally to do his duty, but this 
experience led him eventually to regard the Eniandyiation La^v 
as a not unmixed blessing. It had comi? bjo soon, and bec-n 
granted unasked. 'Fhe condition of the peasantry ^vas worst- 
than before. A noble impulst-, inspired by love of the people, 
im})cllcd Tolstoy to liccomc their champion and interpreter. 

A tragic incident occurring ab(.)ut this ])( rmd (1866) forcibly 
illustrates 'rolstoy’s character as a defender of the helpless. A 
regiment had rcct-nlly bet-n stationed nt-ar Yasnaya Polyana, 
in cons('(juenee of some five hundred convicts being at work 
upon the railway. In this regiment was a certain C'aptain N., 
a strict disciplinarian, who led a solitary life and W'as mudi 
disliked by his brother officers and his men. For trifling faults 
he would condemn his soldiers to unheard-of punishments. 
One of his orderlies in particular, a young man of some education 
— ^who had voluntarily taken the phu t-, of a comrade to free him 
from military service— was constantly getting into trouble, until, 
for some slight clerical error in a report , Captain N. ordered him 
to be degraded and flogged. This was too much for the poor 
volunteer, lie followed the officer as he was h-aving the orderly- 
room, and struck him a blow^ on the face. was imnif-diatcly 
[)laced under arrest, and the details of the occurrence quickly 
spread through the neighbouring villages. Two officers of the 
regin%ent brought the story to Tolstoy and begged him to under- 
take the soldier’s defence. He consented readily, and no opposi- 
tion being made by the military authorities, at once prepared for 
the court martial. A few days afterwards the court assembled. 
Warned by the president of the severity of military law, Tolstoy 
made answer that he was come to defend not a criminal but a 
man compelled to cfimi; by force of circumstances outside his 
will. The plea he set up was that the prisoner was not in full 
posse.ssion of his senses; but this defence was not allow-cd to 
sUind. The soldier was condemned to be shot, in spite of the 
utmost intercession Tolstoy could make. The emotion of the 
crowded assembly stirred by his appi^al, the mute qui(-scencc 
of the soldier (persuaded Chat death was better than the living 
agony of exile), the closing tragedy— all this, added to the many 
scenes of war and bloodshed W'liich he had previously witncs.sed, 
made a lasting imprcssii^n and caused him to raise his voice yet 
louder in the cause of universal love and peace. During the 
preceding period of ethical experiment he published only two 
books, but these stand high among his works. They were 
I hree Deaths (1859) and / he Cossacks the latter written 

ten years before, its leading idea being that culture is the enemy 
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of happiness. At the conclusion of his arbitratorship, seeing his 
efforts partially nullified, and feeling himself overstrained and 
overworked, he determined to exile himself for a time to Samara, 
a south-eastern province. He halted on his w’ay in Moscow, 
and h(‘n* one riight's high play cost him the MSS. of The Cossacks, 
which he sold to the editor of the Russian Messenger for £100 to 
pay hi'^ debts of honour. A pleasanter feature of this visit 
to Moscow lay in the renewal of his intimacy with the Hehrs 
family, Sophia, the younger daughter of the house, being his 
special attraction. He finally reached Samara in the spring of 
1862, and went through a “ koumiss cure^” revelling in what he 
called “ the life of a beast of the field.” 

By the month of July he felt completely restored to health, 
and rc‘1 urned to Yasnaya Polyana, where his sister Maria and 
his aunt, Mme Krgolskaya, were looking after the property. 
The house in which he now lived was comparatively new. 
The one in which he was born was sold to pay some earlier 
gambling debts, and had been removed bodily to the Dolgoe 
estate some 30 m. distant. He now felt a sense of something 
wanting in his home — a feeling of incompleteness took posses- 
sion of him. He wanted to see Sophia Behrs, and accordingly 
left almost immediately for Moscow. Sopliia’s father was 
a fashionable Russian doctor, born and bred in Moscow, and 
a grailuate of that university. He had three daughters, of 
whom Sophia was the second. The friendship between the 
Behrs and the Tolstoy families was of old standing, Countess 
Maria 'folstoy having beiai a school companion of Mrs Behrs. 
It was now the height of summer, and every one of consequence 
was leaving the city for their country seats. Tin? Behrs family 
W'cre going on a visit to their grandfather, whose estate lay not 
more than 40 in. from Yasnaya Polyana. Here they accord- 
ingly broke their journey, and during the pheasant days that 
followi'd 'folstoy ’s attachment deepened. Not long after their 
departure his impulse took shape, and mounting his horse, 
he set out for 'fwicy, where they were staying. His errand 
was a definite one; and he lost no time in fulfilling it. At first 
Dr Behrs demurred, unwilling to allow his second 
arr age. marry before her elder sister, but his 

objections were presently overruled. On the 23rd of September 
1862 the marriage took place, and Tolstoy installed his bride 
at Yasnaya Polyana with the conviction that calm and con- 
tentment were his at last. Two weeks later he wrote to his 
friend Pet, saying that he was now happy and felt quite a new 
man. In his Confession some years later he writes : “ The 
new conditions of a happy familx' circle led me away from my 
researches into the meaning of life. My whole mind became 
concentrated on the family — on the mother, the children, and 
the anxiety to provide due means of subsistence, 'fhe effort 
after perfection resolved itself into the effort to ensure the 
happine.ss of my offspring.” 'folstoy thereupon settled down 
to country life, and though to the young countess this exile 
from her towm friends and relations must have been somewhat 
of a trial, they remained on their estates for the following 
eighteen years, with very .‘.hort intervals of absence. 2h^y had 
thirteen children, of whom the eldest was born in June 1863. 
In the bringing up and instruction of liis family 'folstoy con- 
formed in essentials to the requirements of his position. No 
experiments were attempted. English and (iiTman governesses 
were engaged, and their educational methods followed the usual 
routine. Both father and mother devoted a consid(‘rable 
amount of time to their children. ITinishmcnt was rare. Jt 
consisted in a strict “boycott” of the offender, which was 
not relaxed until a frank confession of fault was made — no light 
penalty to a sensitive child. 'fh(* theory of free option in 
study was dropped by Tolstoy in the* case of his children, but 
he was for ever joining in their games, taking them on his 
shooting expeditions and sharing in their gymnastic exercises. 
Manual labour was always congenial to the great writer, and 
formed a natural concomitant to his pastoral existence. It 
was a common thing for him to mow the lawns, hoe and rake 
the garden beds, or when out walking to take’ the scythe from 
a labourer and wield it lustily. 


• War and Peace and Anna Karenina, Tolstoy’s two giost 
widely known and finest novels, date their commencement 
from this period. These two novels were received 
with scant favour by both the Liberali^ and Con- \vork.^^ 
servatives in Russia. Katkov, the editor who was 
publishing Afina Karenina in his periodical, introduced so many 
changes into the MSS. that the publication wasliot contini^d. 
It was due to N. Strachov, the literary critit, that> piiblio* 
opinion was brought to recognize the merits of these novels. 
P^very day Tolstoy retired to his room for a certain number 
of hours, and whether in the humour or not, sat at his table 
and wrote. “ Inspiration comes with writing,” he used to 
say. Authorship he avowedly despised, yet confessea the 
temptation of public applause and heavy gains was too great 
to resist, 'fhe reading world has reason to be glad of this touch 
of inconsistency. Despite his genius for characterization, the 
task of novel-writing cost him a severe and determined effort. 
The tec'hnique of literary composition irked him exceedingly. 

Yofi cannot (‘onceivc,” hv. writes in 1864 to his friend Fet, 

how hard is this preliminary labour of ploughing the field in 
which 1 am comjielled to sow. 'ho consider and ri'consider all 
that may happen to all the characters beforehand, and to 
think over the million of possible combinations, and to choose 
one out of a hundred thousand, is very difficult.” . 

In the (‘ourse of this correspondence interesting sidelights 
arc thrown on 'I'olsloy as landowner and farmer. Not long 
after his marriage he wrote, “ I have made an important dis- 
covery, of which 1 hasten to tell you. Agents, stewards and 
overseers are only so many hindrances to farming ! Dismiss 
them all and lie abed till 10 o’clock, and you w'ill sec things 
will certainly go none the worse. J have made the experiment, 
and am quite satisfied. Now to business. When you are in 
Orel buy me 20 poods of various kinds of string, ^:c., and send 
them to me if it docs not cost more than two roubles tlflrty 
kopecks a pood with the carriage ”; and in this vein he enters 
into manifold rural matters, the progress of crops, the illness 
of a favourite horse or the calving of a valuable cow. Again 
the philosopher ris(‘s to the surface, and he questions Fet as • 
to the workings of his mind. 

“ I don't mean in the Zemstvo nor in agricultufe;^tlu^ are 
occupations for active men, with which wc employ oursclveivin a 
])erliinctory fashion, much like ants engage?! in hollowing out a 
clod of (;arth -work of which I he result is mat her gootl nor bad. 

I hit what an; you doing with your thoughts; how is the inner 
mechanism working ? Is the secret spring trying to show itself, 
making its presence felt ? Has it forgotten how’ to w'ork ? that is 
the all' important (pioslion." j 

At another time he pa>s a well-earned tribute to his wife’s 
helpful sympathy. “ She is by no means a trifler,’’ he writes, 
“but is an earnest helpmeet to me.” In literary matters he 
valued above everything the opinions of Fet and oU'urgeniev 
(notwithstanding his saying of the latter, “ the OTer i grow 
the less 1 lovt; him ”). Fet, indeed, xvus an intimate and 
devoted friend, constantly interchanging visits with the Tolstoy 
family. 'Fo him the si'enes of War and Peace were first un- 
folded as 'Folstoy read them aloud in the quiet evenings. 

It was at Fet’s house (in 1864) that the violent quarrel look 
place between Turgeniev and Tolstoy which nearly culminated 
in a duel. Many inaccurate accounts of it have Quarrel 
been given, hut the history of the rupture as re- with 
corded by Fet may be Fniked on as trustworthy, ^"nreii/ev. 
It seems that Turgeniev in rather a boasting spirit was 
praising his daughter's English governess — how she had 
desired him to name the precise sum his daughter might spend 
in charity, and how, at her instigation, the young lady made 
a practice of mending tlie clothes of some of the poorest 
peasants. 'Folstoy, who was alwa>'s against the artificial 
“ philanthropy ” of the wealthy, said brusquely that hc^ thought 
it was theatrical and poseuse for a daintily-dressed girl to 
sit sewiffg at filthy, evil-smcllifig garments in the name of 
charity. 'Furgeniev thereuium rose, furious, from the table. 

“ Slop saying such things ! ” he cried, “ or I will force you to 
silence, with insults if need be.” Peace was with difficulty 
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restored by M. and Mmc I'ct. The letters which subse- 
quently passed betweeen them only served to fan the flame, 
so that even the amiable Ket was involved in the dispute and 
for a short lime estrang^'d from Tolstoy. Finally, after a lengthy 
and acrimonious correspondence, the threatened resort to arms 
was averted tt^rough the interposition of friends; but fourteen 
ye^rs were all (r wed to pass before a reconciliation look place. 
Jn 187^ Tolstd/y, believing himself to be in a dying state, at 
length made overtures of peace to his brother author; overtures 
which Turgeniev met cordially in the following terms : — 

“ Dear Leo Nikolamvitcii,— I received your loiter to-day 
which. vou sent to mo f^oste restante. 1 was delii»hted and much 
movcQ DV it. With the greatest pleasure 1 am ready to renew our 
former friendship and to press your pioUered hand. You are quite 
right in thinking 1 harbour no feelings of enmity towards you. If 
they ever did exist tliey have long since disappeared, and no remem- 
brance of yon now remains save thahof a man to whom 1 am sincerely 
devoted, and *>1 a writer whose fust step it was my great privilege 
to be one of the earliest to welcome; whose every new work has 
always arousc<l in mo the greatest interest. I rejoice from my heart 
that oiir misunderstanding has come to an end. I hope to be in 
the province of Orel this summer, an<l then we shall meet. I send 
you my best wishes, and once more grasp your hand in friendship." 

Meanwhile 'folstoy had pursued literary labours with relent- 
less ardour and with evcr-iiKTcasing fame. Prince Andre (the 
hero of War and Peace) and Anna Karenina in turn occupied 
all his thoughts. .Several years were given to the perfecting 
of these remarkabh' character-paintings. When the publica- 
tion (1864-1861)) of War and Peace had been succeeded by that 
of Anna Karenina, he set himself to write yet another great 
novel, dealing with the times of Peter the Great, but after 
working at it for some months he suddenly abandoned the 
scheme. One of the few excursions made during these years 
of tranquillity was undertaken in 1866 to the battlefield of 
Borodino, the .scene of the famous fight in 1812. For two days 
Tolscoy wandered over the plain, investigating and taking 
notes, and there he drew a plan of the battle, which was after- 
wards published as a frontispie<'e to War and Peace. But the 
continued pressure of .severe nervous and mental strain was 
bound to affect a man of his calibre ; health and spirits gradu- 
ally .sank, so tliat in 1870 Countess Tolstoy induced him once 
more to seek the healthful air of Samara, and subject himself 
to the ‘‘ koumiss cure in practice there. A strange 
At mmmrm. treatment ” lay in the avoidance 

of meal and vegetables, the diet being strictly confined to 
meat. Tolstoy pitched his tent in the village of Karalieck, 
where the primitive life among the Bashkir nomads exactly 
suited his habits and disposition. He had a faculty for 
making himself at home with j)easant folk, and was a great 
favourite among them. In this district there was a large 
community of Molochans, a sen t whose tenets differ consider- 
ably iron?, those of the Orthodox religion of Russia. They 
ackno;e as^e no guide save the Bible, and reject all the rites 
and exA^monies of the Greek Church. Their honesty, industry 
and temperance made them an example to all the country 
round, and caused 'lolstoy to study them with sjxicial interest. 
So delighted was the count with this visit to Samara, that he 
shortly afterwards purchased an estate of over 2000 acres in 
the district. But his pleasure was short-lived, for not long 
afterwards (1872-1873) the crops failed and a serious famine 
broke out. He thereupon opened a .sub.scription fund for the 
starving population, and went from village to village taking 
a quantity of grain with him, and making what provision was 
possible in the t ircurnstanccs. 

Tolstoy was now making up for lost time, learning what he 
had failed to learn at the university. Greek was his great 
attraction. “ Without Greek,” he cxc'laims, “ there 
VbUolophy culture. He also became enamoured of the 
writing.s of Schopenhauer, and for the greater part 
of a year (1869) devoted himself to the study of that 
philosopher. “ Never,” he s^ys, have I experienced such 
spiritual joys.” Enthusiastic in everything he takes up, 
he assures his friends that Schopenhauer is the greatest genius 
he has met with. He sets himself to translate his works, 


and tric.s to enrol Fet as a co-translator. Pliilosophy at thi.s 
stage of his life went hand in hand with sport and ggricnltural 
interests. He contemplated buying an estate in the province 
of Penza, but on the 21st of October 1869 he writes : — 

" The purchase of the estate in Penza has not come tf) anything. 
I have now I'lnishtKl the sixth volume {War and Peace), and I hope 
it will be pu‘i>li.shecl on the. ist of November. There are a lot of 
snipe. 1 have shot lour brace, and to-day found two brace and 
killed one bird." 

After a period of comparative rest and ease, the shadows of 
war and death once more encompassed Tolstoy. 'I'wo of his 
children died in 1873, and their loss was followed by that of 
his much-loved aunt, Mmc Ergolskaya. A mental restlessness 
and uneasiness came over Tolstoy, and also a desire for the 
exercise of a wider philanthropy. The Russo-Turkish War put 
the crowning touch to these feelings. God and death, war 
and the intricacies of life were now the constant subjects of 
his letters. “ You will not believe whnt joy your last letter 
has given me,” he writes in 1877 to his dear friend Fet. “ When 
yon speak of the existence of the Deity, I agree with every- 
thing yon say, and I would wish to write rnucli, hut time fails 
me and it is difficult in a letter. For the first time you 
write to me on the Divinity of God. I have been thinking about 
it for a long time. Don’t say that we must not think about 
It. Not only we must, but we ought. In all ages the best 
people, the true people, have thought about it.” Tolstoy 
noAv resumed the study of the Bible, and took special delight 
in the books of Ecclesiastes and Proverbs. He treats them as 
a new discovert^, and recommends them to Ids friends as having 
much in common with the teaching of Schopenhauer ! 'Phis 
revived interest in religious questions was aiTompanied and 
perhaps deepened by a state of extreme depression. It was 
then he reconciled himself with Turgeniev, and in December 
1878 we find the latter staying with him on a visit of three 
days’ duration. '1 urgeniev writes that he finds him “ very 
silent, but much dev'’cloped.” The count on his side feels the 
same want of mutual sympathy as of old, and confesses that 
no real friendship seems possible between them. 

Tolstoy now entered on the third phase of his life. ITtj 
himself thus describes the stages of his mental growth. In 
the first phase he lived only for his own lusts and ReUxious 
pleasures. This came to an end at tlie age of Develop- 
thirty-four. Then came the interest in the wel- ment. 
fare of humanity, which married life cooled and obscured 
for a while. The striving for the welfare of mankind was 
mingled with the striving for personal well-being. But the 
third and highest phase was reached when the service of God 
became the motive power of his existence. All other aims 
grew subservient to this, and interest in the merely personal 
life had begun to disappear. II(^ had passed through every 
imaginable grade of religious thought. As a child he had gone 
to church and confession unquestioningly. As a student and 
young man he had scorned and ridiculed i*eligion. Later in life 
he became a pious and devoutly orthodox Greek Churi hman, 
until one%'lay during the Russo-'J'urkish War he was filled \vith a 
spirit of revolt at hearing the priests pray for the destruction 
of the enem)', beseei'hing the Almighty to help them to kill 
their hundn'ds and thousands. His whole being recoiled from 
the un-Christianity of these prayers, and he then and there 
renounced the orthodox faith. For three years he had exceeded 
the priests themselves in the regularity of his attendance. Now 
he felt there was something vitally amiss, and he flung it all to 
the winds.* The novelist was rapidly being hidden in the philo- 
sopher’s cloak, to the dismay of literary Europe. So early as 
1859 Turgeniev had exclaimed, “ If only Tolstoy would not 
philosophize, all might yet be well.” His brilliant contem- 
poraries, Gogol, Dostoievski and others, had all in different ways 
been seized in turn by what may be called the fever of religion. 
Tolstoy was to suffer from it too. Like the flickering of a dying 
lamp, his imagination again shone out in The Death of Ivan 
, Hyiti'h and The Poiver of Darkness. Subsequently, with rare 
; exceptions, his writings were overloaded with etliical reasonings. 
1 He was now fifty. While leading a life otitwardly calm and 
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peaceful, he had passed through innumerable menial struggles 
and vic'isshudes. Of these he speaks with simple candour in 
My Conless/oN, an iRitobiographieal sketch whi('h ai)peared in 
print at iiUcr\'aLs between the years 1879 and 1882. In the 
orthodoxy of the Greek Church, with fastings, prayers and rigid 
observances of her rites, he vainly sought an answer to his 
doul.)ts; finally he broke away from a ('eremonial which had 
become; empty and lifeless to him, and built up a religion of his 
own. lmpress(;d with the conviction that the peasant's mental 
ease was the result of his life of physical toil, Tolsto)^ tried to 
adopt the same habits, and for some ten years (dating from about 
1880) he renounced the life of his own class as completely us it 
was possible for him' tt) do. Ke rose early and went to work in 
the fields, ploughing, cutting the corn, working for the widow 
and orphan, and helping them to gather in the crops. He also 
learnt boot and shoe making, and enjoyed being praised for his 
skill. Thus he laboured late and early, and in these simple 
physical acts found the best cure for his attacks of despondency. 
“ Simjdicity ! Simplicity I Simplicity!” His food and drink, 
his pleasures and personal indulgences, were curtailed. Meat 
was given up and replaced by a vegetarian dic't. Field sports 
— equivalents for cruelty and lust of blood- — were abandoned, 
and his gun hidden away to rot and rust. Even tobacco was 
renounced as luxurious and unhealthy. 

But with all his straining tow'ards simplicity, it wns in the 
nature of things impossible for Tolstoy absolutely to lead the 
life of a peasant. Labour though he might throughout the day, 
there was his w’ell-appointcd house to return to. lie could not 
cut himself off from his w ife and children. Friends and acquain- 
tances could not be w'holly ignored by the w^ould-bo Diogenes. 
Circumstances in this respect were too strong for his views and 
wishes, 'riie renunciation was still only a partial one. But as 
the strain of a great surrender is greatest while it is still incom- 
plete, so Tolstoy felt more and more impelled to emancipate 
himself from worldly concerns, 'hhe l)reak in the long spell 
of country life which presently occurred only served to deepen 
this desire. In i88t his eldest son went to the university, and 
the two next in seniority soon followed him. It became neces- 
sary for the family to be in ]\loscow a great deal, for the sake of 
the children’s education. 'Fhe eldest daughter liad come out 
into .so(’ict)’, and friends were continually calling, obliging 
Tolstoy to sit and talk with them. All the elements of town 
Renuncia- distasteful to him. Money was an evil 

tion of thing in his sight, and he gave up carrying it about 
Property, making use of it . “ What makes a 

man good is having but few wants," he said, and he ac(’ordinglv 
set himsi If to limit his wishes rigidly, and to detach his heart 
from all treasured objects. The year 1880 was the census year 
in Russia. The government, as usual, called for N'oluntcers to 
help to carry it out. Tolstoy became one of the enumerators, 
wdiosc duties afforded an excellent opportunity for seeing the 
conditions under which the poor lived. The misery of it made 
liim often wash to surrender all his properly and have n(^hing 
more to do with lands and money, but the government and 
family eircumstances prevented him. In the pamphTet, What 
are ive to do 2 he graphically narrates his census experiences. 
Again and again lie attempted to carry his theories into cflecl. 
At last, calling his wife into his room, he explained to her that 
property and many possessions had bee( 5 me irksome to him. 
Wealth he now^ regarded as a sin. lie wdshed to be rid of all 
personal ownership. In 1888 Tolstoy renounced all claim to 
his estat(‘.s; ew ery thing was made over to his wife^ani children, 
the countess acting as trustee. True, this renuiK'iation made 
little difference in his manner of life. He lived under tlic .same 
roof as before, ate at the same table, wrote and read in the .same 
study. The change was mental rather than material. He 
cared no longer for the growth or improvement of his estates, 
but gave himskdf up to ethical questions, and endeavoured day 
by day to bind himself more closely to the people. He now 
began to write specially for their benefit a number of simple 
tales which have been widely read, talcs directed mostly against 
crying evils — the peasant’s love of vodka ^ and like themes. He 
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fmind w'illing fellow-workers in the firm of Russian j)ublishers 
knowm under the name of Posrednik (V. Tchertkoff, and a gfbup 
of friends). John the Fool, which publish(;d in 1886 in the 
'‘Posrednik Scries,” is generally considered the ])e.st of these 
stories. The Fmver of Darkness (18S5) also appeared in this 
scries, and w^as written with the same object in view. Un- 
fortunately* the popularity of these .slorics| arousjd the 
attention of the government, and led to many|)f them befhg^ 
forbidden on account of their Socialistic tcndencit s. * 

The terrible famine of 1891-1892 added fresh lustre to Tolstoy’s 
name. lie and his family W'orked unceasingly in soup-kitchens 
and barns, distributing food and clothes. No true leader lacks 
a following. Every oppressed sect or individual turned ifWlinc- 
tivcly to Tolstoy for sympathy and support, the most important 
case in point being that of the sect of the l)()ukhol)ors. Early 
in 1891 rumours began to reach headquarters of social and 
religious excitement fermenting among the inliabitants of the 
Caucasus, and especially among the Donkhobors {q.v,). This 
pcopk, numbering from fifteen to sixteen thousand, 
shared 1 heir goods and property in common, and made ***" 

laws of conduct for themselves, based on a simple 
form of religion unobscured by ceremonies or ritual. In these 
matters, and especially in refusing to serve as soldiers, they defied 
the governors of the Caucasian provinces, so that, as their numbers 
and strength of opposition to authority grew formidable, severe 
measures were put in practice for their sujipression. Several of 
their leaders were exiled, and in 1895 hundred of th(‘m 

wxTC condemned to be enrolled for three years in the so-called 

disciplinary regiment.” It was in tlial year that 'Iblsloy came 
in contact with them personally, and became deeply ititerestcd 
in them. He promptly identified himself w’ith Hu; agitation in 
their favour, and by his endeavours arousi‘d sympathy for them 
in other countries, especially in England. After many rebuffs 
from the government, and many unavailing efforts to reaclwthe 
kindly car of the Tsar, the persecution of the Donkhobors at 
length ceased, and lliey were allowed to (‘mignite. It w'as 
in aid of these peoi)le that Tolstoy wrote and published 
Resurrection, The attack on the Orthodox (.'hurch in this novel 
was prol)ably tlie chief cause which led to his formal excT)m- 
munication by decree dated the 22nd of Februa^ 
later years 'Iblstoy maintained all his inlen'sls, out ag(; 
gradually told on his strength. He ditM on the D^ath 
20th of No\’cml)cr 1910 at Aslaj)()vo, where he 
Wcus stricken with pneumonia when carrying out a sudden 
decision to lea\e Vasnaya Polyana and end Jii.s days in 
retirement. 

No account of Tolstoy can pretLiul to any n;i;asiirc cT cojnpldeno.ss 
whicli does not icier to his views on relij^ion. Tolstoy liimscll 
attributes so much iiiqiorl.ince to llicm that lie lias , 

written several books with the sole object of telling the ® * 

world wh.it he considers Irijlh. In My Confession lu^ ® ^ 
describes the various stages of religious ex]KTieiice tllr(!!d^\^^lich he 
has pas.sed. He begins with a graphic picture of the religioiis slate 
of the society in which he was l^rought up. There, although pejuple 
w’ere nominally orthodox, actually they believed in nothing. Indei^l 
so inconsistent were the ideals of that society with any real belief 
in the Orthodo.x Church that at sixteen 'Folstoy i>niciicaUy renounced 
Christianity and beaimc a scejitic. During the wliolc of this period 
he felt unhappy and dissiitisfied, for he h.ad no theory which en.abled 
him to solve the riddle of life. He found no solution to the (juestion 
ho often put to hinrself — Why do I li\'e nor to the otlier which 
depended on the first - -How ought 1 to live ? 

It seemed to him that the men he met <lealt witli these 
questions in four \p'iys. Some ignored them .and treated life as if it 
WXTC a im‘aningles.s jumble of vanity anc] evil. Others, recognizing 
thy difliculty ol sMisfactorily solving the.se ijiusstions, simply shut 
their eyes .and made the of life as tJiey understood it without 
thinking of the future. A third group answered tlu-se questions by 
regarding life as an evil and foolish thing and ]>y putting an end to it. 
lT>ui±hly. there wxro tho.sij who considered it a stupid and ridiculous 
farcJ^ancl yet continued to live on, making the best of it. 

Tolstoy himself look \ip the last position, althougli {^failed to 
meet \iis spiritual needs. He lelt that the millions wlio accepted 
Ifkj religious thc'ory of life had ^>mchow^ a better .answer to the 
])roblcm, notwithstanding that their solution w'as based on an absurd 
hypothesis. Although faith was unreasonable it alone gave meaning 
to life, faith being understood as the theory which linked m.an’s finite 
life with the infinite. na\'ing arrived at this conclusion Tolstoy 
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was ready to accept any faith which did not require a direct denial 
of rowson. and for this purpose studied Buddhism. Mahommedanism 
and Christianity. The only persons he hdt who were happy and 
found a meanini^ in life were the poor, and the onlv life that”could 
be lived in accordance vdih reason was life under simple condilions 
such as animals liv ed. Only man must labour, not as the animals, 
each for itself, but for all. The search ;if1er Gorl was not an act 
of reason but of Reeling. To live alter God’s word wo must renounce 
all the matcriar pleasiire.s of life and be humble and charitable 
^o all men. '.''his belief he found in the churches, but mixed 
up with* other things which he could not understand and 
which repelled him. viz. sacraments, fasts, bowing before relics 
and images. The church festivals, as commemorating miracles 
or allegcxl facts of Christ’s life, were repu«nant to him. Com- 
munion he explained to liimself as an action done in remembrance 
of Chvrs'L and as sigiiilying a cleansing from sin and an accep- 
tance of Christ’s teaching. When asked by the priest to repeat 
lieloro receiving the elements that he bi'lievod that what he was ;ibout 
to receive were the real Body and Blood, he repealed the formula 
but found that no wish to belicn'c could make him l>elicve it. The 
attitude of the various Cliristian churches towards one another also 
alienated his sympathy; it had no resemblance to a union of hm\ 
He thought that there should be mutual concessions wliere Ix'lieJs 
liad so much in common, but was told lluit any tamipromise involved 
an adiiii.ssioii that the clergy had altered tlie primitive faith and that 
it was their duly to hand on the faith inviolate. He was al.‘"o very 
much repelled by the attitude of the Church towards war an<l capital 
punishment. Tracing the happiness of the peasantry to their iaitli, 
he became convince<J that there were certain cilemenls of truth in 
Christianity. The Christian churches and the Greek Orthodox 
Church in particular ha<l in his view combined to obscure the basis 
of truth in Christ’s teaching. 

Tolstoy thcrelorc set iiunselt to endeavour to eliminate what 
he thought the talsi* doctrines and super.slilious ehunents 
which liad grown nj) round Christianity, and to discover the 
verities contained in it. Tolstoy started with the premise 
that Christ’s te;iching was comnuiiiicatcil to unlettered persons 
and only put down in writing long after his death. “ It 
may be assumed,” he says, ” that the Church in accepting 
the three synoptic gospels" had accepted much that was inaccu- 
rate.” Tolstov argues that it should be rememberetl that the 
go.sp^s must have gone through many changes and that ll(^ is 
therefore at liberty to deal with them critically. He sees in Cliris- 
lianity not an exclusively divine revelation, nor a mere historical 
phenomenon , but a tcndiiiig which gives meaning to lite. Tlu^ 
churches, he considered, were substituting a teaching wliich was not 
Christ’s, but was a strained and contorted version ot what Jesus 
taught. 'Phe sectarianism of Christianity had its root in the idea 
that ^he gos]Dels are to be understood not by taking them by them 
sdH'C', but Wi interpreting them in such a iiuinner as to make them 
agree hot only with the other sacrisl writings but with the traditions 
ol the Church, which were lliem.selves obscure. Tol.stoy maintained 
that it was the foreign <;lements foisted ujion Christ's teaching which 
hav'c alienated the best inimls from Christianity. Any one taking 
Christ’s bvacliing alone will see that it has no admixture of eleinciits 
that contradict common sense. It has no sympathy with supersti- 
tions, contains no ” dregs,” has no ” darknesses.” but is the strictest 
and fullest system of ethics. 

The substance of Christianity seems to Tolstoy the inculcation 
of love, humility, self-denial and the duty ol returning good for 
evil, and these essential principles attracted him throughout his 
life, tiven wdum he was a scx'ptic. The Gnu’k Orthodox Church 
treated thcs ^principles rather as accessory to the teaching of Jesus 
than of it?r- essence, and the Church considered dogma of more 
importance. The rules of the Orlho(U)X Church concerning dogmas, 
sacraments, fasts, prayers, seemed not cjiily unnecessary but were 
not based on anytliing in Christ’s teaching. The Sermon on the 
Mount as reported in Saint Matthew contains, according to Tolstoy, 
the essence of Christ's teaching which Christians .should carry out 
entirely, d'hc key to the sermon is contained iiv the w'ords '* Resist 
not evil,” this injunction meaning that not only should Christians 
never repay civil with evil but also that they shouhl not oppos< 
it with physical force. Any physical resistance of evil is contrary 
to the law of love. This command he regards as Hie central point 
of the doctrine of Jesus and as really easy to obey, for which view , 
he quotes Chri.st's statement, ” My yoke is easy.”? The whole teach- 
ing of the churches was contrary to Christ’s tojiching when they gave 
their sanction and approval to armies ar.d the entorcement of the 
criminal law by the executive powers of a government. Christian 
society not only ignored Christ’s injunction not to resist evil but 
was actually basecl on a deniiil of its truth. The w'ords ” Judge 
not that yo be not judged ” 'PolstCy treats as an expansion or r^^ther 
as a logical result of the command ” Resist not evil.” Jesus denied 
the possibility of human justice, demonstrating in the case of the 
woman taken in adultery that man could not judge his felIo^’^-man. 
since he himself was also guilty.-^' Jesus’ declaration amounted 'to 
saying, ” you believe tliat your law^s relorm criminals; as a matter 
of f.act they only make more criminals'. There is only one way to 
suppress evil, that is to return good for evil without respect of 
pcTsons.'' The w'holc social fabric of modern so-callcd ” Christian ** 


society was founded upon principles disapproved of by Chri.st. 
Its pri.son colls, factories and houses of infamy, its state church, 
its culture, science, art and civilization were all based" on coercion 
and violence. iVoplc pretended that Christ did not abolish the 
Mosaic law, but that the law of Christ and the law of Moses harmon- 
ized. But (.Tiri.stians acted on the principle of ” an eye for an 
eye.” discarding the law of Christ and following that of Moses. 

Tolstoy gees through the gospel for tlie piii*posc of finding out 
w'hat Chri.st's teaching really is. In doing so. he puts aside the 
miraculous events of Christ’s birth and all other minicles as irrelevant 
to his inquiry, and also impossible of belief. The result is that he 
finds that Christ laid down five ” entirely luwv ” commandments, 
the first commandment being ” Live in peace with all men,” which 
was the interpretation rpnt upon the words ” Ye have heard it ever 
.said by the n\en of old lime that thou shalt not kill and that who- 
so(‘ver shall kill shall be in danger of the judgment, but I say unto 
you whosoever is angry with his brother shall be in danger of the 
judgment.” The w’ords “without cause” Tolstoy rejects, as <loes 
also the Kevised Version. He considers those words open the door 
to the evasion of the commandment, 'folstoy interprets the next 
w'ords, “ and whoew'er shall .say to his brother ‘ raca ’ .shall bo in 
danger of the council, but whosoever shall say 'thou fool’ shall be 
in (ianger of hell lire,” to mean that one must never look upon a 
huiiiaii being as worthless and as a fool. Not only must Christians 
refrain from anger, but it is the duty of a follower of Jesus to live 
in peace with all men. They should not regard anger as justifiable 
in any circumstances. The second commandment of Je.sus Tolstoy 
declares to be, ” 'J'hoii .shall not be united physically to any womaii 
excejit the one whom thou hast origiiiiilly known sexually. You 
coiiimita sin if you ever abandon that w'oman. Marriage is marriage, 
W’hether ihtue h.ive or hav'C not been any legal or eccltjsiastical 
formalities, once there has been physical union.” The third com- 
mandmejit as 'I'olstoy understands it is “ Swear not at all.” 'fhis 
commandment applies not merely to profane sw'eariiig but to all kimls 
of oaths, whet lier taken by witnessi's in courts of law, by .soldiers 
wdien being sworn in, liy magistrates in pursuance of their office, 
oaths of fi(U;lily and tlic like. All the oaths arc imposixl for an 
evil purpose and are entirely wrong. Tlic fourth comiuandnient 
is “ Resi.st not evil.” Cliri.->t’s follow'ers w'itc never meant to act as 
ju(lg(\s, citizens, policemen or in any otlicT cajxicity in w'hich it 
would be their duty to resist evil. Christians slunild do good in the 
sense of living virtuously. To abolish vvW tliey should avoid 
the commission of evil, and nevcir under any circum.stances re.sist 
wrongs by force. 'Phey sliould never return vii>lence by violence. 
Chri.st taught “ H anyone .strike you, siifler it; if anyone would 
<lcprivo you of anything, yield it up to liim; if any one w'oiild force 
you to w'ork for him, go and w’ork for liim; if any one w’ould take away 
your ]n*op(;rty, abandon it to him.” 'Phe fifth commandment is 
laid down in Matt. v. 43 48. After calling the attention of his 
readers to the fact that the words which introduce the injunction 
to “ Love your enemies,” Ac., read, " \'e have heard it .said of old 
that thou shall love thy neighlxnir, and hati^ thine enemy,” Tolstoy 
{joints out that these w'onls must be understood as meaning “ Tliou 
shalt love thy fellow eoiintryman and hate the foreigner.” Ihit 
when Christ taught in opposition to this maxim ” T/ive your enemic.s. 
bless them that curse you,” He meant " You have heard it laid down 
of old that you must love those of your owui race and hate foreigners, 
but I say to you, love every one wilhoul distinction of nationality.” 
It is dihicult to love your jiersonal em'iny, but it is perfectly 
possible to love citizens of a loreign nation etiiuilly with your ow’ii. 
'Polstoy admits that it is difficult to conceive lliat everything that 
is considered essential and natural — w'liat is thought noble and 
grand — ^lovc of country, dcfenc(; of one’s owm country, its glory, 
fighting against one’s countrj^'s enemies is not only an infraction 
of the law of Christ but directly denounced by Him. Beoplo might 
here r.-tort “ If it is true that Jesus really meant this He w’oiild have 
said .so plainly.” To this objection he replies ” We must not forget 
that ]esn :4 did not foreseo that: nu'n having faith in His doctrine 
of humility, love and fraternity coukl ever with calmness and 
premeditation organize themselves for the murder of their brethren. 
Christ not foreseeing this did not in so many words forl^irl Christians 
to participate in war.” To make good this point 1 'olstoy shows by 
quotations from the leathers that none of the early Christians ever 
contemplated fighting with any thing but spiritual weapons. 

The doctrines of original sin, of the Atonement, of the Trinity, 
ot the Ke.surrection, are, according to Tol.stoy, all without founda- 
tion and cdiitrary to Christ's teaching. Man is conscious, he writes, 
of a spiritual essence which exists in an imperfect form not only 
ilhin himself but also in all other living creatures. The perfect 
si)iritiial essence is what we call God. It is the indwelling of this 
syuritual essence in man which creates the desire for communion 
with God and with those who pos.sc.ss the spirit imperfectly. The 
true life of man consists in fulfilling the needs of the spirit; and 
everything that helps to free it from the influence of dhc body which 
is antagonistic, tends to encourage the growth of that immortal 
part. When death comes the spirit is emancipated from the body 
and rctunis to God, w^here pos.sibly, says Tolstoy, it ceases to have 
an individual existence. The spirit iii man is not subject to the 
limitations of time and .splice. The life of the in<lividual. however, 
is essentially bounded by time and space. With the destruction 
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of the body this life ceases to exist, but the divine spiritual life 
remains. Death is therefore not annihilation but merely the einan- 
ci])ation of tHe spirit, its introduction to a new and unknown state 
of existence, to another Wm of manifestation of the divine spiritual 
essence. The more a man endeavours to live the life of the s])irii 
the nearer his approach to the eternal and the less the sif(nificancc 
of death. But it is impossible for the human intellect to conceive 
any form of existence out.sidc space ami time. So Uvr therefore 
as immortality imx^lics a resurrection of tiic body Tolstoy denies it; 
.so far as it irriidics an individual consciousness <)f the soul he stales 
we can predicate nothiiif? of it. There arc two doctrines of life. 
One of tnese doctrines, the source of all error, consists in believing 
that the personal life of man is one of his essential attributes. The 
other doctrine, that taught by Jesus, is that ^hc whole x>un)osc of 
our personal life lies in ^hc fulfilment of the will of God. 

Before attempting to define the powcr.s and position of an author, 
it is best to pass in review the works which have led to his present 
_ reputation. Tolstoy the writer is a guide of unusual 

^/aioyasa faithfulness to Tolstoy the man. The gradual evolii- 
Wrlter. reformer and x^reacher out nf the brilliant 

novelist is described in no pages so clearly as in his own. Childhood 
(1852), Boyhood (1854) andyoMf/j (1855-1857) — Tolstoy 's first literary 
effortvS — may be regarded as semi-autobiographical studies; if 
not in deta.il, at least in the wider sense that all his Ixioks contain 
X>ictures, more or less accurate, of himself and his own experience?. 
No x)lot runs through them; they simjily analyse and describe with 
extraordinary iiiiiiutenoss the feelings of a nervous and morbid 
boy, a male Marie 13ashkirtsclf. They arc tales rather of the 
dcvtilopmeiit of the thoughts than of the life of a child, with a pale 
background of men and events. 'I'he distinct charm lies in the 
sincerity with which this development is represented. We are 
introduced by the child, Nicholas Irtenyev, to a number of characters 
one after the other — -falluT, mother, grandmother, tutor, servants 
and serfs; and arc led by him from the father's study to the morning- 
room, and so on to the kitchen and the housekeeper’s closet; and wc 
catch, as in a magic crystal, the lifelike scenes on his waking — in Ihe 
schoolroom — at his mother's side. But the ax^x^iarently unconscious 
cliange of tin; child's mind into that of the youth — his budding 
thoughts, hopes, f(‘ars - form the true drama of the story. TheOmflfAs 
(i 8(')3) . wri tten round the theory that culture is an encn'iy to hax)i)incss, 
was lollow(;d by Wav and Peace (1864 18 bo), which has been justly 
called a Kussian epic. Within its pages Tolstoy has marshalled 
a panoramic array ol kings, princes and nobles as they lived and 
moved during the time.s of the great Nax^olconic wars. There are 
so many hgures in the xiictiire, so much kaleidoscope colour and 
movement, that the spectator often finds it difficult to follow the 
thread of the narrative, 'fhe leading characters priiici])ally belong 
**W d highest Ru.ssian society, whose circle — with its 

p f/* innexilile code of laws and customs, and a vitiated 

* ‘ moral atmosphere afflicting each member of it in a 
greater or less degree — links them together. The interest centres 
not so much in any single person as in the groups formed by four 
leading families of the “ grand monde " — the Rostovs, Bezouchovs, 
Volkoiiskys and the Kouragines- all bound together by common 
aims and interests. 'Phe men are linger to make a name and enjoy 
life; the women seek pleasure in gossi].ianil romance. Peter Bezou- 
chov and Prince Andr6, with natures essentially different but 
united by a love of truth, are the exeexitions to this rule. Peter 
l^czouchov is one of Tolstoy's finest characterizations, drawn with 
a masterly hand. lie is the embodiment of all that is good and 
bad in tlic Russian temiierameiit. On the oiu* side there is the striving 
after an ideal and a capacity for self-.sacrifice. on the other an absence 
of firmness and balance. Like Tolstoy himself, he is always in 
doubt as to what is right and what is wrong, as to the meaning of 
life and death, and, like Tolstoy at that time, can as yet fiml no 
answer to lhe.se riddles. While Peter Bczouchov is a tyjnr.al Russian, 
a very Tolstoy, Prince Andre if a less striking, is a more lovable 
personality. tJpright and noble-minded, he yet is unabl^ to cast 
off the chains ol custom which have held him from childhixid. He 
too is constantly seerking mental rest and finding none. The love- 
story of Andr6 and Natasha Rostov, which runs through the novel, 
is a poem in itself, Nataslia is almost the only heroine Tolstoy 
has given us who wins our affections; but cFV'cn .she, after many 
transitions, sinks to the level of the Ilausfrau, with no aim beyond 
the propagation and nurture of the race. It must be Ixirnc in mind 
that in Way and Peace 'Polstoy winged his shafts not at men generally 
but at that f^ariicular section of society to which he himscH by birth 
and association belonged. 

A long x^eriod of silence followed the publication of this novel, 
during which the world heard little of him. At length in 1873 he 
**Anna the first parts of AnnA Karenina. It is without 

Karenina.** his greatest literary production. The area of 

time and space in it, as in the preceding book, is large, 
blit it has more •continuity of action, and the principal characters 
arc kept well in the foreground. Tt is a study of modern Hus.sian 
life, in wQich the normal passivity of unsympathetic conjugal 
relations is sharply contrasted with the transient omnipotence of 
passif^n and clcex> love. The hero and heroine arejCount Wron.sky. 
a young soldier in a crack regiment, anil Anna Karenina, the wife 
of an imxxirtant official in the political world of St Petersburg. The 
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par^s of secondary' heroine and hero are filled by Kitty Cherbatzky 
and her lover and ultimate luisband, Levine. The central figure 
is of course Anna herself, an elegant and fascinating “ mondaine.** 
She is honest, frank and well endowed by 'nature, and has an innate 
.striving after truth and beauty in art and 411 life, but her early 
marriage with Karenina (who is double her age, reserved and taci- 
turn), while socially advantageous, has dulled and stunted her 
ideals. Ignorant of the meaning of love, she despi.sjs it, and it is 
not till she met'ts Wronsky that she realizes to the Jjlill the empti- 
ness of her existence. Wronsky, young, handsome! impaj^oned, 
recognizing no x^rinciple but his ow'ii desires, offers her tne rich 
wine of life at a draught. She tastes it, after .scant he.sitalion; and 
then. Hinging aw’ay her w'orldly x^osition, deserting her husband 
and child, she drains it to the dregs, only to find that xioison lies in 
the cii]). Anna and Wronsky have no true ideal to cling to. He, 
as their j^assion cools, finds the tie irksome and a hinilrancixvhis 
career. She grieves for her lost and dearly-loved son, and frets as 
she secs that Wronsky's devotion is w’aiiiiig, recognizing too late 
that he loved her chiefly for vanity's sake, that they are slixiping 
daily asunder, and growing displeasing to wicli other. Her x^ast 
life is closed to her. the future opens like an abyss. The crisis has 
come, and swiftly obeying the impulse of her desxxiir .she seizes on 
death as her only weapon for wounding Wronsky and cutting the 
hoxw:less knot of her life. This xiitiful end is led up to step by step 
with microscox>ic truth and insight into the springs of human 
action. In the miirried life of Kitty and Levine, on the other 
hand, Tolstoy de.scribe.s a state of lici,xix>ine5s of a material nature — 
disagreements easily bridgctl over, and mutual interest in their 
children anil the? yfleasurcs of the country. Levine is the Tolstoy of 
fiction. The improvement and development of his estates, the life 
of a country squire, fail to satisfy him. The death of his brother, 
the birth of his child, awaken his mind to the x>rol)lems of exist- 
ence, and he is j>liinged in melancholy. Finally, relief comes to 
him with the words of a x>casant who bids him “ live for his soul 
and for his God." Thereuixm Levine exclaims. “ I have discovered 
nothing. 1 have .siiiq^ly opened my eyes to wdiat T knew alroiitly; 

I have come; to the recognition of (hat x^ow'er which formerly gave 
me life and which renews life in me to-day. I am freed from error; 

1 recognize my master." And the novel ends with the effacing of 
the intellect in a cloud of hapxiv mysticism. 

The Krentzey Sonata, published in 1800. created a profound im- 
X’lression. Many who were x>reviously unacquainted wdth 'rolsli^''s 
work read this story of love, jealousy and revenge, and ^ 
were dumbfounded by its boldness. U is a startling ^ 
advance upon l-'nmilv Hapf^incss, inilflishod thirty *®"*^** 
years earlier. Society generalh', and Russian .society in particular, 
is ruthlessly coiiilcmne.d for its" views on marriage and its attitude 
tow’ards the vexed (|ueslii)n of Ihe relations between man and wonwin. 
Marriage, Tolstoy says, can oidy be coudoned if s])intual symxiatl;^' 
exists, and then only as the means to the continuance|dfTli’q 
otherwise it is a breach of true morality. The *' motive " oXtho 
Sonata is that the ideal w'e should strivo iiftbr is a life w'hero the 
spiritual penetrates and pervades everything, and wdiere all that is 
carnal is eliminated. But in the " Sequel " to the Sonata Tolstoy 
adds that great ideals arc ahvays unattainable, and affirms that no 
man can know', whilst yet striving, how nearly he axq^roaches 
them. He is only con.scious of his deviations. 

The view's of cullufe forming the basis of The Cossacks are yet 
further elaborated in llTuif is Art P (i8g8),*a siveex^ing criticism of 
the philosoxfliy of aesthetics, to wdiirli hd had «levoted 4. wj. 
fifteen years of thought. lie dismisses as inadequate 4 * 

the theories which define art as the x^iirsuit of licaiity, ’’ 
whether licaiity be regarded w'ith Shelley and Hegel as axq'iroxi- 
mation to archetypal xierfection. and thus allied to Gon^iF good- 
ness. or W'ith Kant as that wdiich gives disinterested plensnre. 
Tolstoy sets forth his own view that art is a human activity wliicJi 
aims at the transmission of emotion. He proewds to demand thaf 
the emotion shall be actually felt and shall belong to the highest 
feelings to w'hich men can rise. 'I'nie art must apjieal to .the 
religious perception of the brotherhood of man, and it must find 
universal rosx:)on.se. He asserts that lixclu.sive art is bad art, and 
that such siibjiH:ts as sexual love, iiatriotism and religious devotion 
should be avoided. , (C. II. W.) 

TOLSTOY, PETR ANDREEVICH, Coi nt (1645 -j 729), Ru.ssian 
statesman, >^5* thdl son of the okolmnichy Andrei Vasilevich Tol- 
stov. He served iX 1682 as ('hamberlain at the court of Theo- 
dore III. Miscalculalmis; strength of the tsarevna Sophia (q.v.) 
he became one of her most energ^ic supporters, hut contrived to 
join the other, and winning, side just before the final catastrophe. 
For aiflong time Peter kept his lat«t recruit at arm’s length; but 
when, in 1697, Tolstoy volunteered to go to Venice J,o learn 
It^lianbnd ship-building, Peter could not resist the subtle flattery 
irnplied^iT^such a proposal from if ipiddle-aged Muscovite noble. 
In November 1701 Tolstoy was appointed the first regularly 
accredited Russian ambassador to the Porte, and more t|tan justi- 
fied the confidence of tke most exacting of masters; though his. 
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peculiar expedients (e.fn, the procuring of the strang^ilatlbii of a 
gtYiTid vizier and the removal by poison of an inconveriienf pAvatc 
secretary) savoured more of the Italian than of iRe Russian 
Renaissance. Even before Poltava, To^toy had the greatest 
difficulty in preventing the Turks from aiding the Swedes, and 
when Charles XII. took refuge on Turkish soil he instantly 
demanded h|; extradition. This was a diplomatic blunder, as it 
6'nly irritalc^l the already alarmed Turks; and on the loth of 
October 1710 Tolstoy was thrown into the Seven Towers, a 
proceeding tantamount to a de('laration of war against Russia. 
On his release from “ this Turkish hell,” in 1714, he returned to 
Russia, was created a senator, and closely associated himself 
wiCoihe omnipotent favourite, Menshikov. In 1717 his position 
during Peter’s reign was secured once for all by his successful 
mission to Naples to bring back the unfortunate tsarevich 
Alexius, whom he may be said to have literally hunted to death. 
For this he earned tl\e undying hatred of the majority of the 
Russian people ; but Peter naturally regarded it as an inestimable 
service and loaded Tolstoy with honours and riches, appointing 
him, moreover, the head of the secret chancellery, or official 
torture chamber, a post for which Tolstoy was by nature emi- 
nently fitted, lie materially assisted ^lenshikov to raise the 
empress consort to the throne on the decease of Peter (1725), and 
the new sovereign made him a count and one of the six ihcmbers 
of the newl}- instituted supreme privy council. Tolstoy was well 
aware that the elevation of the grand duke Peter, son of the 
tsarevich Alexius, would put an end to his own career and en- 
danger his whole family, so that when Menshikov, during the last 
days of Catherine I., declared in favour of Peter II., 'folstoy 
endeavoured to form a party of his own whose object it was 
to promote the accession of Catherine’s second daughter, the 
tsarevna Elizalielh. Put Men.shikov was too strong and too 
quick for his ancient colleague. On the very day of the empress’s 
dojith (May ii, 1727), 'I'olstoy, now in his eighty -.second year, 
was- banished to the Solovctsk inona.stcry in the White Sea, 
where he died two years later. He is the iiuthor of a .sketch of 
the impre.ssions made upon him by western l^urope during bis 
tour in the years 1697-1698 and also of a detailed description of 
tHe Black Sea. 

Aj Popov, ‘‘Count P. A. Tolstoy” (Russ.) in 0 /d and New 
Rii/sia (Pete^sl)llrf,^ 1873); and ” From the Life of 1-*. A. Tolstoy ” 
(Hiiss.) ill Russian i<e/yoner (PotersburK. 1800) ; H. N. Bain. Puf.>ils 
of Peter the Great (London, 1897) ; and The Fiist Romanovs (London, 
1905). (K. N. 13.) 

TOLTECS (Mexican Tolteca), or dwellers in Tollan (tlie place 
of reeds), the name of a people that if partly mythical is also 
partly historical. Traces of this people can unquestionably be 
delected in historic times; and many cities, particularly tho.se 
W’hich carried on traffic with the coast, claimed to be of Toltcc 
origin. The conception of 'ioltecs, like that of Chichimecs, 
accjulred V. time so general and vague a significance that in 
vocabularies such a word as “ toltocatl ” is interpreted as mean- 
ing merely an expert artist. So that in some cases the name 
“ I'oltccs ” denotes no more than some race of Nahua affinities 
pexssessed of a certain degree of culture. In others, however, 
there is a substantial reason for believing in the existence of 
a specific tribe or people called Toltccs, though the genuine 
historical background has been obscured by the legends which 
the priests embroidered upon it to glorify their hero and god 
Quetzalcoatl. 

Our ignorance as to the distribution andyinoywnents of the 
native peoples before the time of the Spanhh invasion forbids 
any positive statement as to the origin?! home of the Tolfecs. 
It is certain, however, that they, as well as their god and their 
ancient city of Tollan, were known to tho.se who lived in the Maya 
countries far beyond the cckifines of Mexico proper. ^ Their 
migration-myths point to the eastern districts known as the 
“ tierras calientes,” famous for such valuable products as Jeathers 
and cacao, with which the Mexi :ans from the earliest ti;\ic.‘i carried 
on a vigorous commerce. 'It is possible that the legendary 
wanderings of Quetzalcoatl (Feathekd Serpent), w ho was said 
to have committed himself to the Hame.s.’in TUllari-'i’lapallan (the 
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land of the black and red, i.e. the land of picture-writing), 
the region of Tabasco and ('ampeche, are mainly a mythological 
description of the moon’s periodic course. Put even in that case 
there can be no doubt that the nature-rnyth has been embellished 
with details derived from an actual race movement which took 
place in prehistoric times. 

The Ilistoria de Colhuacan y de Mexico is a most valuable 
manuscript written by an anonymous author in the Mexican 
language. In this wwk it is slated that Quetzalcoatl died in 
A.D. 895, and W'as followed by four kings in succession, after 
whom the wase Ilnemac ascended the throne in a.d. 994 under 
the name of Atccpanecatl. In the reign of this sovereign there 
broke out a great famine, which occasioned the institution of 
the custom of human .sacrifice. J^'rom the same source wc learn 
that it w'us in a.d. 1064 (a date which is assigned to the beginning 
of a half-mythical history by various other documents and MSS.) 
that iheToltecs left their homes and migrated eastward to Tabasco 
and Soconusco. At the same time Hucmac killed himself in the 
cave f)f (’incalco. Tradition ascribes to him the authorship of 
an encyclopaedic picture-writing called ” tcoamoxtii ” dealing 
with the history of his people, with astronomy, the calendar 
system, ^vc. According to the Ilistoria de Colhuacan v de 
Mexico, which is confirmed in spite of some slight variations 
of detail by Ixtlilxochitl, the duration of the “ Toltec Empire ” 
was not more than 318 years. 

Archaeologists are justified in claiming as indubitable 
monuments of the Toltecs the serpent-pillars w'hich liavc been 
found in situ at Tula, close to the city of Mexico. The historian 
Sahagun .slates that Tula wus an old centre of the Toltecs and 
explicitly mentions these pillars as their work. It is interesting 
therefore to note that the only other place wfficre such pillars occur 
is Chichenitza in Yucatan (see Central America : Archaeology), 
a site w'hich exhibits most strikingly Mexican features, .so that 
archaeology fully confirms the as.sertion of the historians that 
Chichenitza, though in Mayan territory, was subject to the 
domination of some Nahua people, ('hiclienitza and Mayapan 
are the only sites in Ma\’an territory at wPich are found 
those round temples, which are attributal)le exclusively to 
Quetzalcoatl, the principal god and national hero ul the 
Toltccs. (W. L.*) 

TOLUCA, or '1'oloccan, a city of Mexico and capital of the 
stale of Mexico, on the S.W. border of llio Anahuac plateau, 
at the foot of the Cerro San ^ligucl dc Tutucuitlalpillo, about 
8650 ft. above sea-level. Pop. (1900), 25,940. Toluca is on the 
Mexican National railw^ay, 36 m. VV.S.W. of the national ('apilal. 
Its situation near the high cordillera gives it a cold, changeable 
climate. 'I’hc government has a meteorological station liere and 
a naliojuil college. Industries include the manufacture of rollon 
fabrics, flour and W’ax candles. Swine-breeding is a profitable 
occuf)ation in the vicinity. The Nevado de Toluca, an extinct 
volcano, rises to a height of 14,950 ft. on the south-w'est side 
of the town. Its summit is frequently draped w'ith sihwv, and 
its broken-down crater contains a lake. Traditionally Toluca 
w'as one of the earliest T'ollec settlements on the Anahuac 
tableland, but no remains of this occupation have been 
preserved. 

TOLUENE, or Methylbenzene, CYlIg or QHr/CIIa, an aromatic 
hydrocarbon; the first homologuc of benzene. Discovered by 
Pelletier {Ann. chin), phys., 1838, 67, p. 269) in the oil obtained 
in the manufacture of gas from the resin of Pinus maritima, and 
named retinnuphtc, it was prepared from the same gas by Couerbe 
(ibid. 69; p. 184) and named heptacarbure quadrihydrique, 
C7H4 (C — 6); Sainte-C’Iaire Deville (ibid. 1841 [3] 3, p. 168) 
obtained it by distilling Tolu balsam, naming it benzocnc, and 
Glenard and Bouldault obtained a substance by the dry distilla- 
tion of dragon’s blood which they called dracyl. The complete 
identity of these substances W'as established by A. W. llofmann 
and Muspratt, and they adopted the name toluol (anglicized to 
toluene), which was proposed by Berzelius. derivatives 
and its relation to benzene had been previously stuuxcd by the 
above and other experimenters, its relation to benzene being 
first proved experimentally by Cannizzaro and illation 
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settled by Fiuig and Tollens’s synthesis from sodium and a 
mixture of methyl iodide and brombenzenc, ^ 

The hydrocarbon oc(flirs in wood-tar and in petroleum, and is 
prepared commercially by iractional distillation of the light oil 
traction o£ the coal-tar distillate (sec Coal TXr). It may be 
obtained synthetically by Fittig and Tollens's method (ab^e); by 
Friedel and Craft's process, devised in iSy^L ot acting with^iluminium 
chloride on a mixture of benzene and meUiyl chloride; tins reaction 
leads to the production of higher homologues which may, however, 
lireak down under the continued action of the aluminium chloride; 
or by heating the toluene carboxylic acids obtained by oxidizing 
the higher homologues of benzene. It forms .a colourless mobile 
liquid, boiling at 110*3® C. and having a specific gravity of 0*8708 
(13*1/4°). It is insolu^e in water, but dissolves readily in alcohol 
and ether. On reduction it yields hexahydro toluene; oxidation 
with dilute nitric acid or chromic acid gives benzoic acid; whilst 
chromyl chloride and water give bcnzaldehydc. On nitration 
it gives ortho- and para-nitrotoluenes — which on reduction yield 
the" valuable toluidincs, CflH4(CH.,)(NTy — and on sulphonation 
the parasiilphonic acitl is formed with a little of the ortho acid. 
Chlorination in the cold gives ortho- and para-chlortoliienes, but at 
the boiling point the side chain is siihstitulcd (see IIenzaldehyde). 

TOMAHAWK (a native American word, probably from the 
AlgoiKiuian verb olomahiik, to knock down), the war-hatchet of 
the North American Indians. The earliest tomahawks were 
of chipped stone, usually sharpened to a point at each end some- 
thing hke a pickaxe, and passed through a hole bored in a stout 
wooden cudgel. In the more primitive types the stone head 
was sim])ly tied to the handle by animal sinews, or a withe was 
doulded over the head and fastened below to form a handgrip. 
Sometfmes deer antlers were used instead of stones. After the 
arrival of the white man the heads were usually of iron. Where 
the stone head was sharpened only at one end the blunt end was 
sometimes cut out into a pipe-bowl, the handle, hollowed, sennng 
as the stem. The weaj)on was at once symbolical of war and 
peace, and was ceremoniously buried at the termination of 
hostilities, to he as formally exhumed when the feuds revived. 
Hence the colloquialism to bury the hatchet.” 

TOMASZbW, or d’oMASzdw Fabryczny, an industrial town 
of Russian Poland, in the government of Piojtrkdw, 41 m. N.K. 
of the town of Piotrkdw. Pop. (1897), 21,041. It has woollen 
mills, steam flour-mills and ironworks. 

TOMATO, Lycopersicum esculenlum (Nat. Ord. Solanaccae), 
a tender annual, native of South America,’ probably Peru. 
I’he fruit is much esteemed in salads and as a vegetable. Efforts 
have been made to popularize it for dessert, with varying success. 

Plants intended to fruit out of doors during the summer should 
be raised from seed sown at the end ot February or early in March, 
under glass, in a temperature of about 60°. Pots, pans or shallow 
1)0 ves are suitable for the purpose. The compost should be light and 
tresh, prelorably ot loam, sand and leat mould in equal proportions. 

As soon as the young plants appear they should bo lully exposed 
to sunlight, as near the glass as practicable. When the second piiir 
i)t leaves appear they sliould he potted singly in pots of about 3 in. 
diameter, using slightly HcIkt compost and less sand. This opera- 
tion should on no account bo dc'lcrred. The ni'xt shift should he 
into pots 7 8 in. diameter, the compost mostly loam, enriched with 
the ashes of plants, &c., from the refuse heap. The first floiters 
^\lU appear towards the end of April or early in May. The pollen 
should ho gathered and applied to the stigmas ol the fldtfers by 
hand. Tile plants should be fit for planting out early in June, and 
shouM b('ar at least two clusters of rapidly growing fruits. 'Vhey 
should be planted m the sunniest and warmest position available*. 
1 1 is customary to confine the plants to one shoot, pinching o(f all 
lateral sluxils as they appear. Owing to Hit; licMoncss ot the English 
climate it is of tht; utmost imptu'tance that the setting ot fruit 
slumld bo secured early. Manure sliould be apidied sparingly to 
tomatoes until the crops become heav,y. 

Under glass, without artificial heat, tomatoes succcetl #ell. In 
cold, sunless seasons, however, the crops arc sckloin remunerative. 
The culture is substantially as advisctl lor out of doors. In heated 
structures tomatoes may be produced all the year round. They 
are always a small and precarious crop •during winter, however. 
During summer the crops arc usually heavier and of better flavour, 
even in favourable seasons, than from out of doors. It is necessary 
to provide a succeRsion of plants to replace th(«e lliai are*bcing woni 
oat by heavy <'ropping. IVriodical sowings are thorefort; necessary. 
Some ' laise the plants intended for winter fruiting by 

cuftings iiis*U;d in August. Idanting out is usually cffcjctcd on 
shalui^ bencliea in small cpiantities of modeiately rich soil,* and the 
shodfs + ■ * m *wires near the glass. As more nourislnncnt is 

Inquired, now soil is aihh'd. In this w«».y ixccssive luxuriance, to 

• • ■ 


whi«h the tomato is so addicted, is avoided. The [ilants should 
never In; allowed to become dr^v— they are large consumers wirtir. 

The following varieties comprise some of the best in cultivation : 

Large Smooth Red Fruited. — The Hastings, Conference, Ham 
preen Favourite l^erlcq^bn. ^ 

Yellow Fruited. — Chiswick Peach, Golden Jubilee, Carter's Green- 

Early Varieties for Outdoor Culture. Chemin, FrogAore Selected. 

TOMB (Gr. rvfifia, TiJ/ij3o9, probably allied to |,at. 
literally a swelling, tumere, to swell), a general term for a pface of 
burial for the dead, including the excavation or cavity in wdiich 
the body is laid and the superstructure which marks the place. 
(See Burial and Funeral Rites.) 

The various forms which the tomb has taken througliout th^i|fes 
arc trcateil under such hoiids as Barrow; Cairn; Tumulus; 
Cenotaph; Sarcophagus, &c. 

TOMPA, MIHALY [Michael] (1817-1868), Hungarian lyric 
poet, was born in t8i 7 at Rima-Szombat, in the county of Gomor, 
his father being village bootmaker. He studied law and theology 
in Saro^-Patak, and subsequently at Budapest; and, after many 
vicissitudes, at the age of thirty he accepted the post of 
Protestant minister in Bejc, a small village in his native county, 
whence, in two years, he removed to Kclcmcr, and four years 
later to Hanva, in the county of Borsod, tvhere he remained 
till his death in 1868. 

At the age of foiir-and-twenty 'lompa published his fi?st poems 
in the Athenaeum, which ‘'Oon procured fiir him a high reputation. 
His first volume. Nepreg^k Nepmonduk ('* Folk-Legends and 
Folk-Tales"), in 184O, met with great success, and the same may 
be said of the first volume of his " Poems " in 1847. In 1848 he 
took part in the War of Independence, acting as field chaplain to 
the volunteers of his county and seeing several battles; but the 
unfortunate close of that heroic struggle silenced his poetic vein 
for a considerable time, and when in 1852 and 1853 he gave vent 
to his patriotic grief in some masterly allegories on the state of * 
oppressed Hung^a^>^ he was tw’ice arrested by the Austrian authori- 
ties. After being released he published his (“ Lcgcr|ds 

of Flowers"), a collection of poems showing great imagination 
and love of nature. Soon alter this ho became oppress^, with 
melancholy and abandoned this branch of. poct^*. He^pnhlished 
three volumes of .sermons, " which," says his biographer, Cliarlca 
SzAsz, Protestant bishop of Budapest, " arc among the best in 
Hungarian literature, and will favourably compare with those ^f 
Robertson. Monofl or Parker." His collected poetical works wer(^ 
published at Budapest in 1870, a^d again in 1885. I* 

TOMPKINS, DANIEL D, (1774-182^ poli^mn, 

was born at Scarsdale, Wesfehester coum>%^ew York, ^ the 
21st of June 1774. He graduated at Columbia College in 1795, 
and was admitted to the bar in 1797. In-i85i he was elected 
to the state constitutional convention, in 1803 was a member 
of the sthte assembly,* and in 1804 w'as elected to the national 
House of Representatives, but became h judge of the state 
supreme court, and served as such untiMSoy. ^.c w as governor 
of New York in 1807-1817 ; and in 1817-1825, during both terms 
of President James Monroe, was I'icc-prcsidcnt of tl^ United 
States. In March 1812, under the authority of arfy^i^. of 
the New York constitution of 1777, he prorogued the legislature 

the only instance of the exercise of this power. Durinjf tlio 
war of t 8 t 2 he was active in equipping and arming the New York 
militia. For this purpn.se die horfowed much money on 
personal security, anil sometimes neglected to secure . proper 
vouchers. LatiT the state comptroller announced a shortage^ 
of 15)120,000 in the military aecounti, hut Tl^mpkins claimed that 
the state owed him $UP)Ooo. l^atcr inv^stigaVions disclosed 
that the statcjiu'tually owed him more than J5'90 ,ooo. In 182T 
he was presi^^^t iff the state constitutional (onvention. He; 
died on Staten Isla^fl N.Y., on the nth of June 1825. 

The Military Paperstfp 4 ^iiel D. Tompkins, jS\y;~r$r 7 (3 vols., 
i 8 c) 8 -iqo 2 ) wore published by th(^ state. Sc*c D. S. Alcxancler, 
Political History of New York, v^l. il(Ncw York, i<jo(»). 

TOUfrKINSVILLE, a former vHl age of Ri(*hmond county, 
New Ywrk, U.S.A., since 1898 a part of the borough of Richmond, 
Ne^ Y(^k City. It is on the N.E. shore of Staten Island in 
New York\ay, about 5 A m. S. by of the southern extremity 
ol Manhattan Island, anB is a residential district of New York 
City. Tompkinsville w^s laid out in 1814-1815 upqn^a tract 
of about 700 acres, of which was owned by i^^iiel D. ' 
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Tompkins. It was chartered as a village in 1823, but becf.use 
oi'legar flaws the charter was rev^ok<jd soon after Tompkins’s 
death (in 1825), and thereafter the village was gradually absorbed 
by New Brighton a^d Edgewater (botlKincorporated in 1866). 
though the locality continued to be calle?! Tompkinsville. 

TOMSK) cl government of western Siberia, extending from 
the Chinese rontier northwards to 6®'N., and bounded by the 
government ^f Tobolsk on the N.W., by Yeniseisk on the N.E. 
and K, by north-western Mongolia on the S.E. and by the pro- 
vince of Semipaktinsk on the S. and W. Its area, 327,284 sq. m., 
is more than one and a half times that of France. The surface 
includes in the south-east the high alpine tracts of the Altai 
Mdiifitains, and in the north-W'est cand west the lowlands of the 
Irtysh and the marshy tracts of the Ob. The Altai Mountains 
or Sailughem system, which at their northern extremity join 
with the Sa3'an Mountains, run from north-east to south- 
west along the Russo-Chinese frontier, and are cleft by a deep 
gorge through which flows the Yenisei (see Altai). A zone, 
some 200 m. in width, of alpine tracts fringes the outer "margin 
of these mountains, which have a very' steep slope towards the 
north-west, although their south-eastern foot-hills rest on the 
plateau of Kobdo (4500 to 5000 ft.). A chain having a north- 
western direction - the Salair Mountains -shoots off from the 
main range of the Altai, between the Tom and the Chumysh; it is 
about 170 m. in length, with a width of nearly 60 m., and contains 
the most productive silver-mines of the region, as also several 
gold-v/iishings. Its upheaval belongs to a more recent epoch 
than that of the Sailughem range, and (like the mountains of 
Turkestan, having a north-west direction) it is composed of 
dioritic rocks. In the Kuznetsk depression it is overlain by 
deposits of the Lower and Upper Carboniferous, containing 
beds of coal. The Kuznetskiy Ala-tau, one of A. von Humboldt’s 
meridional upheavals, consists of a series of ridges running 
south-west to north-east. 

Tom.<ik is draine(l principally by the Ob and its tributaries, but 
the son til .ei) 3 t corner drains into the Abakan, a tributary of the 
'S'enisci. The C)b, formed by the union of the Biya and Katun, 
has within the government a course of more than 800 m., and is 
nA/igatcd as far as Barnaul and Biysk. Its tributaries, the Tom 
md. Vasyugan (530 lu.), Kct (230 m.) and Tym (200 m.). arc 
The Chulym ancl t'jfcc Chumysh arc also large rivers. 
Thd Bukhtarma, Om, Uba and 'I'ara, tribubiries of the Irtysh, arc 
worthy of notice. * " < 

The climate is severe, and is. moreover, very wet in the north-west. 
The average yearly temperatures at Tomsk, Kainsk an<l Barnaul 
are 30-2^ 31 ‘'and 32*7? (Jan., 4*'. and 3*7°; July, 65*5''. OS’s*" 
and 62*2°) respectively. The Altai steppes enjoy a much drier 
climate than the lowlands, and are clothed with beautiful vegetation ; 
in the sheltered valley corn is grown up to altitudes of 3400 and 
4250 ft. 


'fhc populati<^ was estimated in 1906 as 2,412,700. The 
bulk (90 %) ft Russian, the remainder being Ofityaks, Mord- 
vinians, Tatars^ (mostly in the Altai), Teleuts arid Telenguts 
(Mongol tribes, chiefly in the Altai), and nomad Samoyedes, 
''fjeprese;pting a mixture between the Samoyedes and the Ostyaks, 
and dwelling along the' Ob River and its tributaries. The pre- 
vailing religion is Greek-Orthodox, but there are also some Non- 
conformists, Roman Catholics, Jews, Mahommedans and pagans. 

Agriculture is the predominant occupation, and excellent 
crops are obtained in the southern portion of the government, 
especially in the Altai. Livestock breeding is very important, 
and butter-making in model dairies, partly co-operative, has 
developed greatly, butter being exported Irom Tomsk to western 
Europe. Trade is actively carried on at Tomsk and Barnaul, 
the chief centres for the trade of Siberia with Russia. The Bh sk 
merchants carry on a barter trade with Mongolia and (?hina. 

The government is divided into six districts, the chief towns of 
which arc Tomsk, Barnaul, Biysk, Kainsk, Kuznetsk and Marlinsk. 

(P. A. K.;J.T. Bk.) 

TOMSK, a town of Western Siberia, capital of the government 
of the same name, on the I’om, 27 m. above its confluence with 
the Ob. Pop. (1900), 63,533. Tomsk is an episcopal see and 
the largest city of Siberia, exceeding even Irkutsk in population 
and commercial importance. The great Siberian highway from 
Tyumen to Irkutsk passes within 54 ni. (by branch railway to 
Taiga) of Tomsk, which is the terminus of the navigation b}^ 
steamer from the Urals to Siberia. It has, moreover, communica- 
tion by steamer with Barnaul and Biysk in the Altai. The town 
is not an administrative centre, like so many Russian cities, but 
an entrepot of wares. Before 1824 it was a mere village; but 
, after the di.scovery of gold in the district it grew rapidly. It is 
I built on two terraces on the right bank of the Tom, and is divided 
i into two parts by the Ushaika. I’he best building is the univer- 
sity. The industries arc almost entirely confined to tanning 
and the manufacture of carriages. Tomsk has a university 
(founded in 1888, with 600 students), and archaeological, 
ethnological, zoological, botanical and mincralogical museums, 
a technological institute, a cathedral (finished in 1900), public 
libraries and scientific soc ieties (naturalist, geographical, medical, 
musical, &c.). The city was founded in 1604. 

TOM-TOM, or Tam-Tam, a native Indian and Asiatic word, 
reduplicated and onomatopoeic in form, for a drum, hence 
often loosely appliecl to the various types of primitive drum 
used for purposes of religious excitement, war, signalling, &c., 
by savage tribes throughout the world, 'fhe term is applied 
strictly to the metal gongs of the Far East, which are flat disks 
with a shallow rim. 
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